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SUPPLEMENT ARTICLE

Abstract

1. Control Yourself: Guidance for the Application
and Reporting of Self-Controlled Study Designs in
Pharmacoepidemiology

Suzanne M. Cadarette1, Mina Tadrous2,
J.A.C. Delaney3, Joshua J. Gagne4, Shirley V. Wang4,
Heather Whitaker5, Jesper Hallas6 and
Malcolm Maclure7

1University of Toronto, Toronto, ON, Canada; 2St.
Michael’s Hospital, Toronto, ON, Canada; 3University of
Washington, Seattle, WA; 4Brigham and Women’s Hospi-
tal, Harvard Medical School, Boston, MA; 5The Open
University, Buckinghamshire, United Kingdom; 6Univer-
sity of Southern Denmark, Odense, Denmark; 7University
of Victoria, Victoria, BC, Canada

Background: Self-controlled (SC) study designs are
“trigger designs” that control for time-invariant con-
founding factors and target the association between
transient exposures and sudden-onset outcomes. We
received ISPE manuscript proposal funding to develop
guidance documents for the application and reporting
of SC study designs: case-crossover (CCO), case-time
control (CTC), case-case-time control (CCTC), and
self-controlled case-series (SCCS).

Objectives: To introduce and receive feedback on
guidance documents for the application and reporting
of SC study designs in pharmacoepidemiology. The
symposium will be of interest to those keen to under-
stand the design, application, reporting, combination,
and replication of SC studies. By the end of the sym-
posium, audience members should understand the fol-
lowing: (1) the relative strengths and limitations of SC
study designs; (2) issues to consider when selecting
the optimal SC design given a specific question,
dataset, exposure, and outcome; (3) how to calculate
effect measures for each design; (4) issues with
pooling results across SC studies; and 5) approaches
to critically appraise SC studies.

Description: Dr. Cadarette will chair the workshop
and set the stage by summarizing the application of
SC study designs in the field of pharmacoepidemiology.
Next, a brief review of the history, strengths and limita-
tions of the CCO (Dr. Maclure), CTC/CCTC (Dr.
Wang), and SCCS (Dr. Whitaker) will be presented;
each including example hand calculations for effect es-
timates. Dr. Delaney will then focus on issues related to
the selection of observation windows. Following, Dr.
Tadrous will discuss pooling of SC study results. Fi-
nally, Dr. Hallas will review persistent user issues and
introduce a worksheet for the design of SC studies. Pre-
sentations will conclude with Dr. Gagne critically ap-
praising example SC studies following reporting and
methodological recommendations. An open discussion
with the audience will round out the session.

2. Integrating Sentinel into Routine Regulatory
Drug Review: A Snapshot of the First Year

Michael D. Nguyen1, Steven Bird1, Efe Eworuke1,
David Moeny1, Lockwood Taylor1 and Judith Maro2

1US Food and Drug Administration, Silver Spring,
MD; 2Harvard Medical School and the Harvard Pil-
grim Health Care Institute, Boston, MA

Background: Sentinel was established to meet the
Congressional mandate in the FDA Amendments Act
2007 to develop an active safety monitoring system
for FDA-regulated medical products. In January
2016, the Sentinel System became fully activated and
integrated into FDA’s routine regulatory operations.

Objectives: The symposium aims to describe Senti-
nel’s Active Risk Identification and Analysis (ARIA)
system and to illustrate how FDA has used ARIA to
evaluate safety concerns. It will benefit industry mem-
bers, regulators, researchers, students, and clinicians
who want to learn more about or contribute to the
FDA’s Sentinel system.
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Description: The symposium will consist of 6 presen-
tations (5–15 min each) followed by interactive dis-
cussion with panelist and the audience (20–30 min).
The speakers include the Sentinel lead, the Sentinel
Operations Center, and representatives from 4 divi-
sions at FDA. (1) ARIA and the drug review process:
the framework and process developed to integrate Sen-
tinel into drug review. (2) Primer on the ARIA tools:
description of the two ARIA tools that have been de-
veloped (self-controlled risk interval tool; propensity
score matching and stratification tool) and how these
tools can be customized. (3) Seizures after gadolin-
ium-enhanced magnetic resonance imaging (MRI):
present a self-controlled study evaluating risk for sei-
zure after a gadolinium-enhanced MRI that was moti-
vated by case reports of seizures occurring in the
absence of epilepsy during MRIs unrelated to the
brain. (4) Ranolazine and the risk of seizures: present
a self-controlled study that evaluated the risk of sei-
zures after ranolazine exposure. This study was moti-
vated by a series of reported cases of seizures shortly
after ranolazine exposure. (5) Venous thromboembo-
lism (VTE) after continuous or extended cycle oral
contraception use: present a propensity score matched
study comparing the risk VTE among non-cyclic vs.
cyclic combined oral contraceptive (COC) users. The
study is motivated by a concern that women using
continuous or extended-cycle COCs may be at an in-
creased VTE risk compared to women using cyclic
COCs. (6) Stroke after use of antipsychotic use in
non-elderly adults: present results from two analyses
assessing the risk of stroke after antipsychotic use
among a non-demented, non-elderly population, one
of which assesses antipsychotic use as adjuvant ther-
apy to anti-depressants.

3. The Non-Pharmacological Basis of Regulatory
Decision-Making

Syed Rizwanuddin Ahmad1, Jerome Avorn2,
June M. Raine3, Hubert Leufkens4,
Byung-Joo Park5 and Hisham S. Aljadhey6

1Pharmacovigilance & Regulatory System Strengthen-
ing Consultant/Georgetown University, Lanham, MD;
2Harvard Medical School, Boston, MA; 3MHRA,
London, United Kingdom; 4Utrecht University/MEB,
Utrecht, Netherlands; 5Seoul National University Col-
lege of Medicine, Seoul, Korea, Republic of; 6SFDA,
Riyadh, Saudi Arabia

Background: There is a general perception that regu-
latory actions taken by stringent regulatory authorities

(SRA) such as the FDA and the EMA are based only
on sound scientific evidence. In reality, science is not
the only factor that drives regulatory actions. This
has serious implications for resource-limited countries
(RLC) that have more rudimentary regulatory authori-
ties, which typically follow decisions taken by more
SRA. Approval and use of medicinal products with a
marginal benefit risk balance or requiring major risk
management efforts may have the largest impact on
RLC whose budgets may be already constrained.

Objectives: To consider the types of evidence used to
take regulatory actions and how contextual informa-
tion can be taken into account. To discuss the reasons
for differing regulatory decisions by SRA and what
can be learnt from this. To present case examples in
which other factors played a major role in decisions.

Description: Different regulators may take different
actions based on the same or similar bodies of evi-
dence, and to differing timescales. Ideally, sound sci-
entific evidence alone should be the driver of
regulatory decisions and support the approval or re-
moval of products. However, regulators are subjected
to different pressures and sometimes their actions can
be influenced by pressure from politicians, patients,
consumer advocacy groups, industry and the media.
This session will offer perspectives on some key ques-
tions for debate. In particular, is it possible or desirable
to harmonize regulatory decisions taken by different
regulators based on the review of the same data?
Should RLC always follow regulatory decisions made
by more SRA? What is the proper role of patient/fam-
ily advocacy groups? Should drug pricing consider-
ations influence regulatory decisions? With the
increasing focus on effectiveness of risk management
as key to a positive benefit-risk relationship, on whom
should the burden of risk management fall, particularly
in a generic marketplace? And now that increasing at-
tention is given to measuring the impact of regulatory
decisions, will it be possible to benchmark regulators?
In this session, speakers representing different interna-
tional regulatory agencies and academia will present
their contrasting perspectives with case examples,
followed by ample time for discussion/questions/com-
ments. There will be a focus on different strategies
adopted to improve the robustness of regulatory deci-
sion-making. This session is likely to draw the atten-
tion of multiple disciplines within the society.
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4. Methodological Challenges and Opportunities of
Conducting Pharmacoepidemiologic Research in
Medically Complex Populations: The Case of
Nursing Homes

Andrew R. Zullo1, Daniela C. Moga2,
Danijela Gnjidic3, Jenny Wei4 and Kate Lapane5

1Brown University, Providence, RI; 2University of
Kentucky, Lexington, KY; 3University of Sydney,
Sydney, Australia; 4University of Florida, Gainesville,
FL; 5University of Massachusetts, Worcester, MA

Background: Nursing home (NH) facility residents are
clinically complex and have complicated drug regimens.
The evidence base for this population is scant because
the populations included in randomized controlled trials
and pharmacoepidemiologic studies bear little resem-
blance to NH residents. Few researchers have capitalized
on the rich longitudinal international datasets available to
conduct studies in these settings, perhaps in part due to
insufficient knowledge of the available resources.

Objectives: This 1.5 hour symposium is targeting in-
dividuals at different levels in their
pharmacoepidemiologic career seeking to study criti-
cal subgroups of the global aging population; mem-
bers of the Databases, Comparative Effectiveness
Research, or Drug Utilization Research Special
Interest Groups may be particularly interested. The
objectives are as follows: (1) to understand the global
issues and challenges of conducting
pharmacoepidemiologic research in the NH setting,
including common analytical challenges (e.g., con-
founding by frailty or prognosis, and the substantial
competing risk of death)(20 minutes); (2) to describe
strengths and limitations of different datasets available
for NH pharmacoepidemiology, including Medicare or
Veterans Affairs data linked to the Minimum Data Set,
the Concord Health and Ageing in Men Project, and
others from various countries (20 minutes); (3) to un-
derstand the strengths and limitations of study designs
in the NH setting (15 minutes); and (4) to provide ex-
amples of international pharmacoepidemiologic stud-
ies conducted in the NH population, with a focus on
how one might use important covariates absent from
claims-only databases (15 minutes).

Description: This interactive symposium will provide
a forum for sharing information about approaches to
conducting pharmacoepidemiologic research using
NH data from different countries, including the U.S.,
Australia, Finland, and Canada. Topics will cover the

following: (1) available data resources (Moga, Wei,
Gnjidic); (2) unique data elements and scales that are
unavailable in claims-only data (Zullo, Moga,
Gnjidic); and (3) unique methodological challenges
that arise in studies of individuals in NH (Lapane,
Zullo). The symposium structure will involve lectures
followed by a question and answer session (20 mi-
nutes) with the audience (moderators: Moga, Lapane).

5. It Takes a Village: Raising a Global Community
of Pharmacoepidemiologists Through High-
Quality Education

Soko Setoguchi1, Yea-Huei Kayo-Yang2,
Brian Strom1, Paul Stang3, Daniel Horton1,
Tobias Gerhard1, Susana Perez-Gutthann4,
Bert Leufkens5 and Simone Pinheiro6

1Rutgers University, New Brunswick, NJ; 2National
Cheng Kung University, Taipei, Taiwan; 3Janssen Re-
search and Development LLC, Titusville, NJ; 4RTI
Health Solutions, Barcelona, Spain; 5Utrecht
University, Uterecht, Netherlands; 6U.S. Food and
Drug Administration, Silver Spring, MD

Background: Through the fundamental practice of edu-
cation, experienced pharmacoepidemiologists foster the
next generation of scientists and provide life-long learning
to their peers, thus maintaining the high standards of
knowledge, skills, and scientific inquiry in the field. With
globalization, advances in technology and methodology,
and the explosion of information, we are in ever-growing
need of high-quality, versatile educational programs for
pharmacoepidemiology to raise a global community of
pharmacoepidemiologists who thrive in this changing
environment.

Objectives: (1) To explore different perspectives that
address core issues on education in pharma-
coepidemiology and (2) to discuss what makes great
pharmacoepidemiologists and how to nurture them.

Description: This symposium will bring together an
international group of educators from academia, indus-
try, and government with various backgrounds and
perspectives. Three senior educators will first present
their experiences and philosophies in
pharmacoepidemiology education. Additional panel-
ists will respond to these presentations and then join
the presenters in a group panel discussion on how to
train great pharmacoepidemiologists.
Moderators: Soko Setoguchi, Daniel Horton.
Presentations (60 min):
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1. Introduction: What makes a great pharmaco-
epidemiologist? That is the question. (Soko Setoguchi,
5 min)
2. Teaching pharmacoepidemiology trainees how to

form and answer the question, “What is the ques-
tion?”, and other core competencies (quantitative
skills; clinical knowledge; social, writing, and admin-
istrative skills) (Brian Strom, 20 min)
3. Modalities of training: Balancing didactics with

hands-on experiences (Bert Leufkens, 20 min)
4. Considerations for raising global pharma-

coepidemiogists outside of the US and Europe
(Yea-huei Kao Yang, 15 min).
Panel discussion (30 mins): Additional panelists

will give brief responses to the presentations: Paul
Stang (industry perspective), Susanna Perez-Gutthann
(research organization perspective), Tobias Gerhard
(academia perspective), and Simone Pinheiro (govern-
ment perspective). Afterwards, all presenters will
come together to respond to questions and comments
from audience members and come towards consensus
on how to educate the next generation of great
pharmacoepidemiologists around the world.

6. Medicare Supplemental Data: Is Something
Missing?

Sarah R. Hoffman, Jessica C. Young,
Virginia Pate and Michele Jonsson Funk

Gillings School of Global Public Health, University of
North Carolina at Chapel Hill, Chapel Hill, NC

Background: Truven’s MarketScan Medicare
Supplemental database (MKS) contains insurance
claims for individuals with employer-sponsored
supplemental insurance. These claims derive from
coordination of benefits, but payment for services
covered entirely by Medicare may not require any
coordination leading to the potential for missing
claims in the supplemental data.

Objectives: To examine whether claims for laboratory
tests and procedures occur at similar rates in MKS
compared with Medicare data from CMS.

Methods: Parallel analyses were conducted in MKS
and a 20% sample of CMS Medicare claims data
(CMS). In each year (2007–2012), we identified
individuals>65 years of age with employer-sponsored
insurance and >1 claim in the calendar year. We
estimated rates of lab tests (lipid, liver function, blood
glucose, Hba1c, PSA) and mammograms based on

HCPCS and CPT codes. We estimated rate ratios
(RR) and rate differences (RD) per 100 person-years
(py) and 95% confidence intervals (CI) contrasting
the MKS rate with the CMS rate (ref) for each test or
procedure. We stratified by calendar time to evaluate
potentially changing rates related to differences in pa-
tient cost sharing during the study period.

Results: Between 2007 and 2012, we identified
423,943 and 5,868,455 individuals with employer-
sponsored supplemental insurance in CMS and MKS,
respectively. The cohorts were similar in terms of me-
dian age (CMS: 75 y, MKS: 74 y) and proportion fe-
male (CMS: 55.9%, MKS: 55.2%). In 2007–2010,
rates of claims for screening mammogram were 15%
lower in MKS than CMS (RR2007–2010: 0.85 [95%CI:
0.85, 0.86]; RD2007–2010: �6.8/100py [�7.0, �6.5]).
After Jan 1, 2011 (when Medicare began waiving co-
insurance and deductible for an annual screening
mammogram), rates were 63% lower in MKS than in
CMS (RR2011–2012: 0.37 [0.36, 0.37]; RD2011–2012:
�28.1/100py [�28.4, �27.9]). In contrast, the relative
rates of diagnostic mammogram (which incurred pa-
tient cost sharing during the entire study period) in-
creased slightly in 2011–2012 (RR2007–2010: 0.83;
RR2011–2012: 0.87). Rates of covered lab tests (which
were not subject to cost sharing during the study pe-
riod) were lower in MKS than CMS, ranging from
RR = 0.17 [0.17, 0.18] for PSA tests to 0.59 [0.59,
0.59] for blood glucose tests.

Conclusions: These findings suggest that supplemen-
tal insurance data may not reflect all claims for Medi-
care beneficiaries, particularly for services that are
fully covered by Medicare. Patient characteristics and
clinical events identified on the basis of procedures
or tests may be misclassified as a result.

7. Using the CPRD and HES Linked Datasets to
Derive the Burden of Medically Attended
Norovirus-Attributable Acute Gastroenteritis in
England

Thomas Verstraeten1, Tom Cattaert1, John Harris2,
Ben Lopman3, Clarence Tam4 and Germano Ferreira1

1P95 Pharmacovigilance and Epidemiology Services,
Leuven, Belgium; 2University of Liverpool, Liverpool,
United Kingdom; 3Emory University, Atlanta, GA; 4Na-
tional University of Singapore, Singapore, Singapore

Background: Noroviruses are a leading cause of acute
gastroenteritis (AGE) worldwide. With several

abstract6

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



vaccines in development, reliable data on the burden
of norovirus disease are needed. Routine testing for
pathogens is uncommon, and diagnoses of gastroen-
teritis are based mostly on presenting symptoms.
Indirect methods are needed to differentiate the bur-
den caused by norovirus from that caused by other
pathogens.

Objectives: To estimate the incidence of AGE and
norovirus medically attended AGE requiring hospital-
ization or GP care.

Methods: We used linked data from the Clinical Practice
Research Datalink (CPRD) primary care dataset and Hos-
pital Episode Statistics (HES) from England for the period
July 2007 to June 2013. An indirect regression method
was used to model cause-specified episodes over time,
which extrapolates seasonal trends among pathogen spe-
cific coded AGE cases to derive the importance of these
pathogen among the non-specific coded cases.

Results: Mean annual incidence rates of gastroenteri-
tis associated with GP care or hospitalization were
29.0/1,000 person-years and 5.5/1,000 person-years,
respectively. The modelled norovirus rates showed a
winter peak matching the expected norovirus season-
ality. Incidence rates of norovirus-attributable gastro-
enteritis associated with GP care or hospitalization
were estimated at 4.9/1,000 person-years and
0.7/1,000 person-years, respectively. Children youn-
ger than 5 years had the highest estimated incidence
rates of norovirus-attributable episodes associated
with GP care (34.0/1,000 person-years) or hospitaliza-
tion (3.3/1,000 person-years), while the latter was sec-
ond highest in adults of 65 years and older (1.7/1,000
person-years).

Conclusions: Linked CPRD and HES datasets are a
useful resource to estimate the burden of medically
attended norovirus infections despite the absence of
laboratory confirmed diagnoses. The burden of gastro-
enteritis attributable to norovirus was higher than pre-
viously estimated in prospective cohort studies in
England.

8. Feasibility Analysis of Mortality Outcomes in the
Sentinel Distributed Database

Richard S. Swain1, Lockwood G. Taylor1,
Tiffany S. Woodworth2, Candace C. Fuller2,
Andrew B. Petrone2, Talia J. Menzin2,
Nicole R. Haug2, Darren Toh2 and
Andrew D. Mosholder1

1Food and Drug Administration, Silver Spring, MD;
2Harvard Medical School and Harvard Pilgrim
HealthCare Institute, Boston, MA

Background: Sentinel has greatly expanded FDA’s
post-marketing safety surveillance and research capa-
bilities. While many health outcomes have been eval-
uated in Sentinel, mortality data remain generally
uncharacterized. Assessment of mortality data in Sen-
tinel will help inform FDA on the appropriateness of
its use in safety studies.

Objectives: To determine the feasibility of using all-
cause and cause-specific mortality from suicide as out-
comes for pharmacoepidemiological study in the Sen-
tinel Distributed Database (SDD).

Methods: We calculated crude rates of all-cause mor-
tality and suicide (ICD-10-CM: X60-84, Y87.0) and
proportional mortality from suicide from 2004 to
2012 in 7 data partners (DP) contributing both death
and cause of death data to the SDD. We calculated fol-
low-up as the number of days between enrollment start
until the date of death or last enrollment. Results were
stratified by DP, sex, age-group, and calendar year and
compared to national estimates from CDC WONDER.

Results: We observed 314,743 deaths, including
3,908 suicides, during 46 million patient-years of fol-
low-up. Though most (n = 5) DPs provided cause of
death data beyond 2012, the majority had a 2–4 year
lag. DP-level death and suicide rates were generally
lower in SDD (which primarily includes commercially
insured individuals) than national estimates, though
death and suicide rates ranged from 0.2 to 3 times na-
tional estimates. National trends of decreasing overall
mortality and increasing rates and proportional mortal-
ity for suicide during the study period were reflected
within DP-level data. Median DP death and suicide
rates were 608 and 7.5 per 100,000 patient-years, re-
spectively (vs. national estimates of 929 and 11.8 per
100,000 persons, respectively). Proportional mortality
estimates (DP median 1.9% in SDD vs. 1.3% nation-
ally) were equally distributed above and below na-
tional estimates. Suicide rates and proportional
mortality were more similar to national estimates
within age and gender subgroups.

Conclusions: Among participating DPs with cause of
death data, Sentinel appears well suited for use of all-
cause mortality as a safety outcome, and completed
suicide seems well captured. Lower rates of death
and suicide observed in Sentinel, compared to national
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estimates, may be largely explained by a younger
population within SDD compared to the general US
population. Limitations include a 2–4 year lag, and
rare cause-specific death outcomes may have few
events. However, these limitations are common for
electronic healthcare databases.

9. Curating Inpatient Medication Use Data from a
Hospital Network Electronic Medication
Administration Record (eMAR) System: Lessons
from the Sentinel System about Expanding Drug
Safety Surveillance Potential

Jennifer R. Popovic1, Candace C. Fuller1,
Caren Spencer-Smith2, Jason Hickok2,
Karla M. Miller2, Russell Poland2 and
Denise M. Boudreau3

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2Hospital Corpo-
ration of America, Nashville, TN; 3Group Health Re-
search Institute, Seattle, WA

Background: Sentinel is a program sponsored by the
US Food and Drug Administration to monitor the
safety of medical products. Until recently, only outpa-
tient medication use was included in the Sentinel
Common Data Model (SCDM). In 2016, the SCDM
was expanded to include an inpatient medication use
table, which is populated from a network of over 165
inpatient facilities using eMAR systems.

Objectives: To describe newly available Sentinel in-
patient pharmacy data, potential solutions to chal-
lenges of curating these data from multiple hospitals’
eMAR systems into a common data model, and
strengths and limitations of these data for improving
drug safety surveillance.

Methods: We described fields included in Sentinel’s
inpatient medication administration table, performed
characterization analyses, and worked closely with the
multi-facility data partner to inform Sentinel capabilities.

Results: The SCDM inpatient medication use table in-
cludes product NDC, date and time of administration,
route, dose and unit of measure. We analyzed over
650 million medication administrations recorded dur-
ing 51 million medical encounters in 166 facilities
from 2011 to 2015. Very small numbers of missing
data were found across all data fields but some require
better standardization. For example, we observed over
900 unique administration route values; standardized

values would classify over 90% into just 10 routes
(e.g. SUBQ vs SQ). We also observed some inconsis-
tent unit values. For example, units for an NDC that
represents a 500 mg vial of an IV antibiotic were re-
ported as both ‘mg’ and ‘mls’ across different admin-
istrations. The data partner provided source system
information regarding medication capture. Most inpa-
tient medication use is captured by eMAR systems,
with some exceptions. Peri-operatively administered
medications are not currently captured via barcode-
scanning eMAR processes, and multiple-medication
IV-administered preparations are also not currently
represented. Also, due to current EHR/eMAR system
practices, NDCs captured for Sentinel may not always
represent the product manufacturer.

Conclusions: Inpatient pharmacy data provide new
Sentinel safety surveillance opportunities. Additional
data standardization will enhance abilities to answer
safety questions. Data partner involvement is critical
to understand and enhance source data capture pro-
cesses to address safety questions.

10. Expansion of the US FDA Sentinel System to
Inpatient Blood Transfusion Data from Hospital
Corporation of America: New Surveillance Options

Candace C. Fuller1, Meghan A. Baker1,
Caren Spencer-Smith2, Steven A. Anderson3,
Carolyn Balsbaugh1, Hayley Burgess2,
Howard Chazin3, Pamela Clark3, Lesley H. Curtis4,
Richard Forshee3, Jason Hickok2, Mikhail Menis3,
Karla M. Miller5, Manette Niu3, Joyce Obidi3,
Wendy Paul3, Russell Poland2, Jennifer Popovic1,
Robert Rosofsky6, Craig Zinderman3 and
Azadeh Shoaibi3

1Harvard Pilgrim Health Care Institute and Harvard
Medical School, Boston, MA; 2Hospital Corporation
of America, Nashville, TN; 3Center for Biologics Eval-
uation and Research, Food and Drug Administration,
Silver Spring, MD; 4Duke Clinical Research Institute,
Durham, NC; 5Hospital Corporation of America,
Nashville, MD; 6Health Information Systems Consult-
ing, Milton, MA

Background: The Blood Safety Continuous Active
Surveillance Network (BloodSCAN) is a Sentinel pro-
gram sponsored by the US FDA’s Center for Biologics
Evaluation and Research (CBER) to monitor recipient
safety of regulated blood components and blood-de-
rived products. A 2016 Sentinel expansion to inpatient
electronic health data from the Hospital Corporation of
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America (HCA) provides new safety surveillance po-
tential for BloodSCAN.

Objectives: To describe Sentinel’s HCA transfusion
data expansion and characterize data elements with
potential for conducting surveillance for adverse
events after exposure to blood components and
blood-derived products.

Methods: Sentinel and HCA created an inpatient
transfusion table and added it to the Sentinel Common
Data Model (SCDM). As HCA worked to populate the
SCDM with quality-checked data from more than 165
facilities, a test database was provided for blood com-
ponent characterization. Using analytic programs, we
explored these test data, HCA’s first Sentinel approved
database and described data elements relevant to
BloodSCAN. We also mapped HCA supplied Codabar
and ISBT-128 product codes to blood components.

Results: HCA’s first Sentinel database included consis-
tently populated transfusion data from October 2013
through May 2015 (N = 373,743 encounters with trans-
fusions). Initial exploration efforts of HCA’s test data
found 63% of administered units were red blood cells,
13% were plasma, 9% were platelets, and 15% were
mapped as other or unknown. HCA’s inpatient transfu-
sion table captures administered transfusions including
start and end times, product blood type, Rh factor, and
number of units. ISBT or Codabar codes assigned to
each unit allow for identification of blood component
and blood processing (eg, leukocyte reduction) methods.
Diagnosis and procedure codes could be used to define
adverse events. Present-on-admission and principal
discharge diagnosis flags provide further refinement
potential. Admission and discharge dates, discharge
disposition (eg, expired), admitting source (eg, hospital
transfer), and discharge status are also available.

Conclusions: HCA’s inpatient transfusion data hold
potential for BloodSCAN expansion but need valida-
tion. Identified red blood cell proportions were similar
to those reported in national surveys, but those of
plasma and platelets may be under-identified. Exami-
nation of local hospital coding and additional blood
component mapping systems are needed.

11. An Approach to Linkage of Registry Data to
Medicare Claims Using Multiple Non-Unique
Identifiers

Fenglong Xie1, Lang Chen1, Huifeng Yun1,
Jeffrey Greenberg2 and Jeffrey R. Curtis1

1University of Alabama at Brmingham, Birmingham,
AL; 2New York University, New York City, NY

Background: Registries and claims data can comple-
ment each other to facilitate observational studies.
However, methods to link on multiple non-unique
identifiers (MNUI) are limited.

Objectives: To develop and test an approach to link
registry data to Medicare claims using multiple non-
unique identifiers.

Methods: Social security numbers (SSN) from partic-
ipants in the Corrona registry with at least one registry
visit in 2014 or prior were linked by CMS to Medicare
beneficiary summary data. Using CMS created cross-
walk file between Corrona ID (CID) and Medicare
ID (MID), birth date (DOB) and sex, we established
the SSN linkage as a gold standard. Using full DOB,
sex, visit dates in registry and CMS data, and Corrona
physician NPI, we developed an approach for linkage
using MNUI based on (1) sex; (2) DOB elements
(day, month and year, with year at most ±1 year);
and (3) number of visit dates matching exactly be-
tween Corrona and Medicare data, where the Medicare
provider NPI matched the Corrona physician. These
features were each included in a logistic regression
model to evaluate the likelihood of a successful match
using SSN + sex + DOB as the gold standard.

Results: The SSN linkage with sex and DOB confir-
mation resulted in 2,527 linked patients with any type
of Medicare coverage. Among these, 1,854 had at least
one month of Medicare fee-for-service coverage in
which a Corrona visit occurred. The initial match re-
sulted in 565,856 potential pairings of CID and MID.
The C-index for the model was 0.996. Choosing 0.06
as cut-points of predicted probability to achieve a
PPV greater than 0.90, the algorithm predicted 1,858
matches; among then, 1,732 were consistent with the
SSN linkage. Keeping only the pairs with the highest
predicted probability resulted in 1,846 matches;
among these, 1,731 were correct matches. Sensitivity
of the approach was 0.93 (1,731/1,854), 95% CI:
0.92–0.95. The Positive predicted value (PPV) was
0.94 (1,731/1846), 95%CI: 0.93–0.95.

Conclusions: Linkage of an outpatient registry with
administrative claims data using multiple non-unique
identifiers is both technically feasible and accurate
and yields high sensitivity and PPV.
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12. Intervention to Increase Appropriate
Anticoagulation in Patients with Atrial Fibrillation

Shirley V. Wang, James R. Rogers, Yinzhu Jin,
David Decicicchi, Sara Z. DeJene, Jean M. Connors,
David Bates and Michael A. Fischer

Brigham & Women’s Hospital, Boston, MA

Background: Clinical guidelines recommend oral
anticoagulation therapy (OAC) for patients with atrial
fibrillation (AF) at high risk of stroke; however, many
studies report that 40% of this population is not
anticoagulated.

Objectives: To evaluate a randomized, steppedwedge in-
tervention using electronic health records (EHR) to con-
nect patients with AF at high risk of stroke but not on
OAC with an anticoagulation management service
(AMS) through their primary care provider (PCP).

Methods:We randomized timing of intervention in 14
primary care clinics affiliated with Brigham &
Women’s Hospital (BWH). We used validated algo-
rithms to filter EHR data and identify patients with a
BWH PCP, AF with high risk of stroke, and no appar-
ent OAC use. Identified patients were reviewed by
BWH AMS pharmacists to assess appropriateness of
OAC. After review, the AMS reached out to PCPs of
potentially undertreated patients with tailored patient
risk information and an offer of assistance with OAC
management.

Results: The intervention has rolled out to 7 of 14
clinics. Thus far, algorithms identified 947 patients
with AF at high risk of stroke, 255 (27%) without ev-
idence of recent OAC prescription. Of 255 patients
reviewed by AMS, EHR fields that were unstructured
or inaccessible for automated review revealed that
25% had evidence of OAC and 4% had died or left
the system. Another 34% were excluded because pa-
tients had transient AF; most had only a single distant
episode. For 9%, notes indicated that OAC was contra-
indicated or discontinued due to adverse events or co-
morbidities. Overall, 8% had documentation that
patients declined OAC. The AMS contacted PCPs by
e-mail about 63 patients. PCPs responded for 38
(60%). None had plans to initiate OAC. The most fre-
quent reasons given for not initiating OAC were as fol-
lows: the patient was no longer with the PCP (32%),
not currently in AF (34%), or had potential contraindi-
cation (18%). For 8%, PCPs reported undocumented
patient refusal of OAC.

Conclusions: Review of the details of clinical conditions
and treatments for patients with AF reveals the complexity
of determining deficits in quality of care. Commonly used
algorithms to count patients with AF in large healthcare
databases do not capture subtleties in AF status, potentially
including patients with only distant histories of AF. Nor do
such algorithms reflect decision-making processes that can
result in either not initiating or discontinuing OAC in ac-
cordance with patient preferences. More nuanced ap-
proaches to using EHR data are necessary to improve
quality of care.

13. Identification of Name Confusion Medication
Errors in the Sentinel System

Noelle M. Cocoros1, Kevin Haynes2, Chi-Ming Tu3,
Jo Wyeth3, Fang Tian4, Yulan Ding3, Elizabeth Dee1,
Michael Nguyen3 and Darren Toh1

1Harvard Medical School and Harvard Pilgrim Health
Care Institute, Boston, MA; 2HealthCore, Inc.,
Wilmington, DE; 3U.S. Food and Drug Administration,
Silver Spring, MD; 4HealthCore, Inc., Alexandria, VA

Background: In July 2015, FDA published a drug
safety communication regarding medication errors in
prescribing or dispensing due to brand name confusion
with the antidepressant Brintellix (vortioxetine) and
the antiplatelet Brilinta (ticagrelor). Reports of errors
resulted in Brintellix being renamed Trintellix in
May 2016.

Objectives: To assess whether name confusion medi-
cation errors could be identified in the Sentinel System
by assessing the presence and absence of on- and off-
label indications in claims data.

Methods: Sentinel is FDA’s post-market medical
product safety surveillance system, which utilizes
electronic claims and medical record data. We used
one of Sentinel’s analytic tools to identify new users
of Brintellix, and separately of Brilinta, from Sept.
30, 2013 to Sept. 30, 2015, at 16 Data Partners. Mem-
bers of all ages were included and had to be enrolled
with medical and pharmacy coverage for ≥365 days
prior to dispensing date. We identified Brintellix users
overall and those who did not have an on- or off-label
indication for Brintellix and had an on- or off-label in-
dication for Brilinta; the reverse was done for Brilinta.
One Data Partner reviewed the claims profile (com-
plete recorded medical and medication use history)
of users who appeared to have received an incorrect
dispensing based on the initial analysis.

abstract10

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Results: We identified 18,793 new users of Brintellix,
of which 71 (0.4%) had no on- or off-label indication
for Brintellix but had an on- or off-label indication
for Brilinta in the 365 days prior to the dispensing.
Seventeen of these users were included in the claims
profile review. Of those, 5 had no history of an on-
or off-label indication for Brintellix and no dispensing
of a drug in the same class as Brintellix, suggesting
they may be true medication errors. We identified
19,936 Brilinta users overall, of which 90 (0.5%) had
no on- or off-label indication for Brilinta but did have
one for Brintellix. Twenty-one of these were in the
claims profile review; 8 may be true medication errors.

Conclusions: We have developed a claims-based al-
gorithm for identifying potential name confusion med-
ication errors in Sentinel using a combination of
routine tools and claims profile review. This algorithm
narrowed down likely name confusion medication er-
rors that could be confirmed by medical chart review
if necessary. The algorithm can be further refined to
improve its specificity (e.g. include history of drugs
in the same class as the potentially incorrect drug).
Our approach may be useful for similar types of med-
ication errors.

14. A Review of Cross-Sectional Survey Studies
Evaluating Risk Minimisation Measures in
European Union (EU) Using the EU Electronic
Register of Post-Authorisation Studies

Pareen Vora1, Esther Artime2,
Montse Soriano-Gabarro1, Nawab Qizilbash2,3 and
Alex Asiimwe1

1Bayer AG, Pharmaceuticals, Berlin, Germany; 2OXON
Epidemiology, Madrid, Spain; 3London School of Hy-
giene and Tropical Medicine, London, United Kingdom

Background: An important element of risk management
is planning and implementation of risk minimisation mea-
sures (RMMs) (routine or additional) and to evaluate their
effectiveness. The effectiveness of RMMs can be evalu-
ated by process or outcome indicators. Process indicators
measure the implementation of risk minimisation (RM)
programmes and outcome indicators measure the level of
risk control achieved.

Objectives: The aim of this review is to characterize
survey studies evaluating the effectiveness of RMMs
in European Union (EU) registered in the European
Union electronic Register of Post-Authorisation Stud-
ies (EU PAS Register).

Methods: All survey studies evaluating the effective-
ness of RMMs including additional or routine RMMs
conducted in at least on EU country for which full or
summary study report was available in the EU PAS
Register up to August 30, 2016 were included.

Results: Out of 872 studies registered in the EU PAS
Register, 76 were RM studies, of which 39 were sur-
vey studies (status: planned/ongoing/completed).
Among these, 10 cross-sectional survey studies were
identified with a study report available. Eight of 10
studies were conducted as online surveys; one used
mail/telephone; one involved face to face interviews.
The target population included specialists, general
practitioners, nurses, pharmacists, and one study also
included patients. The most frequent countries (≥5)
in which these 10 studies were conducted are United
Kingdom (n = 9), Denmark (n = 8), Spain (n = 8),
Germany (n = 6), and Sweden (n = 5). Two of 10 stud-
ies evaluated routine RMMs (Summary of Product
Characteristics). The remaining eight studies evaluated
additional RMMs including dear healthcare profes-
sional communications, physician’s guides, checklists,
educational materials, and patient alert cards. All
RMMs were evaluated using process indicators such
as receipt of materials, understanding, knowledge,
awareness, utilization, and behavior. Of the 10 studies,
two had a pre-specified threshold of 80% for success.
According to the conclusions in the study reports for
the 18 process indicators evaluating RMMs, 12 were
successful and six were inconclusive.

Conclusions: The EU PAS Register is a valuable re-
source for studies evaluating the effectiveness of
RMMs for which detailed study reports are available.
Characterization of these studies can help to share ex-
periences, learnings, and develop further guidance to
improve study designs and reporting.

15. Novel Method for Rapid Risk Minimization
Evaluation in Electronic Health Data – Assessment
of MHRA’s 2012 Label Change for Proton Pump
Inhibitors (PPIs)

Rachel E. Sobel1, William Blackwell2,
David M. Fram2 and Andrew J. Bate3

1Pfizer Inc, New York, NY; 2Commonwealth Informat-
ics, Inc, Waltham, MA; 3Pfizer Ltd, Walton Oaks,
United Kingdom

Background: Evaluation of risk minimization (RM)
actions is an emerging area of regulatory science, often
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without tools to rapidly and systematically assess their
effectiveness. Chronographs are used for rapid signal
detection in observational longitudinal databases
(DB), but have not been used to visualize RM
effectiveness.

Objectives: To assess, using Chronographs, the
MHRA 2012 class-wide PPI label change and
associated safety communication for PPIs that
warned of potential increased risk of bone fracture
(FX), to limit duration of use, and to treat those at
risk of osteoporosis (OP) according to clinical
guidelines.

Methods: The cohort consisted of adults aged
≥18 yr prescribed one of the 5 PPIs available in
UK THIN through Sep 2015. Four Chronographs
were compared using drug episodes that started be-
fore (PRE) and after (POST) the 20 Apr 2012
MHRA warning; FX and OP were evaluated sepa-
rately. Chronographs show a measure of observed/
expected events, the Information Component (IC)
and 95% CI, calculated at monthly time intervals rel-
ative to the start date of a prescription, and summed
to estimate IC over a year period; IC >0 indicates
observed > expected events. We hypothesized that
Chronographs may assess RM effectiveness if
stratified by PRE/POST a RM intervention such as
a label change.

Results: There were 1,618,242 and 713,746 PPI users
in the PRE and POST periods, respectively. Compared
to the PRE Chronographs, ICs for FX in the POST pe-
riod were reduced overall; and by year after PPI initi-
ation (IC = 0.06 vs �0.09), suggesting less observed
events than expected; and prior to PPI start, suggestive
of strong channeling (IC = 0.01 vs �0.26). 95% CIs
were narrow (<0.1 for all). Results were qualitatively
similar for OP.

Conclusions: This pilot demonstrated a novel appli-
cation of a visual, rapid analysis technique to assess
RM effectiveness, and supported a hypothesis that
prescribers altered behavior after the MHRA label
change, channeling patients at risk of FX or OP away
from PPI use and potentially reducing FX outcomes.
Limitations include lack of confounding control and
outcomes defined only by diagnosis code. Results
demonstrate the potential to use large healthcare
DBs with Chronographs to rapidly assess RM
effectiveness, similar to signal detection in PV, and
may help design more comprehensive RM evaluation
studies.

16. Determinants for Healthcare Professional to
Take Action on Direct Healthcare Professional
Communications (DHPCS)

Peter Mol1, Sieta de Vries1, Petra Denig1 and
on behalf of SCOPE work package 62

1Department of Clinical Pharmacy and Pharmacol-
ogy, University of Groningen, University Medical
Center Groningen, Groningen, Netherlands; 2Other
SCOPE work package 6 members: F. Bouder, Y.
Escudero, J. García, Y. Knudsen, L. Loughlin, M.A.
Maciá, L. Michan, A. Rodriguez, H. Samdal, M.J.M.
van der Sar, A. Cupelli, I. Baldelli, A.M. Coleman,
D. Montero, I. Šipić, A. Andrić, A. Wennberg, J.
Ahlqvist-Rastad, United Kingdom

Background: Direct Healthcare Professional Commu-
nications (DHPCs) are letters that are distributed by
pharmaceutical companies to inform healthcare pro-
fessionals (HCPs) about new safety information.
HCPs do not always act on DHPCs.

Objectives: To assess whether HCP characteristics
and HCPs’ perceptions towards safety information
are associated with the extent to which HCPs in Euro-
pean countries take action in response to DHPCs.

Methods: General practitioners (GPs), cardiologists
and pharmacists from nine European countries
(Denmark, Spain, Croatia, Ireland, Italy, the
Netherlands, Norway, Sweden, and the UK) com-
pleted a web-based survey. The survey was conducted
in the context of the Strengthening Collaboration for
Operating Pharmacovigilance in Europe (SCOPE)
Joint Action. The HCPs were asked how often they
take action in response to DHPCs (VAS scale from
0% to 100%). This outcome measure was dichoto-
mized on the median per country. Associations be-
tween HCP characteristics (gender, profession, years
of accreditation) and perceptions (usefulness of
DHPCs, pharmaceutical companies as source of infor-
mation, a letter as channel of information) and the ex-
tent of actions were taken were tested using logistic
regression analysis per country.

Results: Of the 2,645 included HCPs, more than half
were GP (52%). In general, HCPs indicated to often
take action in response to DHPCs (median 83%, range
62% in the Netherlands to 90% in Italy). Gender and
years of accreditation were not associated with taking
action. Regarding profession, pharmacists in Ireland
took more often action than GPs (OR 2.21
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[1.33–3.66]). The perceptions of HCPs were to some
extent associated with actions taken. A positive view
on the usefulness of DHPCs (Spain OR 4.63
[1.66–12.89]), on pharmaceutical companies as source
(Italy OR 3.02 [1.80–5.07]), and on a letter as channel
(Norway OR 2.47 [1.43–4.25]) were associated with
taking more action.

Conclusions: The influence of HCPs’ perceptions to-
wards safety information should be taken into account
when developing strategies to further improve the im-
pact of DHPCs.

17. Potential Pitfalls in Using the Beers Criteria to
Identify Potentially Inappropriate Medications in
the Context of an Index Event

Jennifer L. Lund, Sharon Peacock Hinton and
Til Sturmer

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: The Beers criteria is a screening tool to
identify potentially inappropriate medications (PIM)
that have an unfavorable clinical benefit to harm bal-
ance in older adults. One PIM class includes drugs that
may exacerbate an underlying disease (drug–disease
interactions (DDIs)). Accurate capture of drug and dis-
ease information is required to identify PIM-related
DDIs; however, no studies have assessed the quality
of DDI defined using Medicare claims in the setting
of an index event (e.g., cancer).

Objectives: To investigate the quality of Medicare
claims-defined DDIs by describing patterns of drug
and disease prevalence in a cohort of older patients di-
agnosed with colon cancer, where diagnostic work-up
of related gastrointestinal (GI) conditions may be
common.

Methods: Using Surveillance, Epidemiology, and End
Results-Medicare data from 2006 to 2013, we identi-
fied older adults newly diagnosed with stage II/III co-
lon cancer or stages I–III breast cancer (as a negative
control group) who had 1+ month of Medicare Part
D coverage and continuous Medicare Parts A/B enroll-
ment in the prior 12 months. For each calendar month
starting 6 months pre- through 23 months post-cancer
diagnosis, we estimated the prevalence of specific dis-
eases (using a 12-month lookback), drugs (in the cur-
rent month), and DDI combinations by cancer site,
with specific attention to GI conditions.

Results: Among 7,283 older colon cancer patients, the
prevalence of PIM-related DDI ranged from 16% in
month �6 to 23% in month 2, whereas the prevalence
remained stable at 14–15% among the cohort of
19,318 breast cancer patients. In the colon cohort, the
prevalence of most diseases was constant over time,
with the exception of two GI conditions: chronic con-
stipation (7% in month �6, 16% in month 1, and 9%
in month 23) and ulcers (13% in month �6, 46% in
month 1, and 9% in month 23); all prevalences were
constant in the breast cohort. In both cohorts, the prev-
alence of drugs involved in DDIs were stable, except
for those used to treat nausea/vomiting (e.g.,
prochlorperazine) in patients receiving chemotherapy,
increasing from 0% in month �6 to 6% to 10% in
month 2 for the breast and colon cohorts, respectively.

Conclusions: Our data suggest that capture of PIM-re-
lated DDIs using Medicare claims in close proximity
to an index event (e.g., colon cancer) may be influ-
enced by diagnostic work-up for related (e.g., GI) con-
ditions. Efforts to improve the accuracy of PIM-related
DDI capture in such settings are warranted.

18. Trajectories of Buprenorphine Opioid Agonist
Therapy During Pregnancy in a Large Medicaid
Program

Wei-Hsuan Lo-Ciganic1, Julie M. Donohue2,
Joo Yeon Kim2, Elizabeth E. Krans2, David Kelley3,
Everette James2 and Marian Jarlenski2

1University of Arizona, College of Pharmacy, Tucson,
AZ; 2University of Pittsburgh, Pittsburgh, PA;
3Pennsylvania Department of Human Services,
Harrisburg, PA

Background: The prevalence of opioid use disorders
among pregnant women increased 127% from 1998
to 2011 in the US. Buprenorphine is an effective treat-
ment for opioid use disorders for pregnant women.
However, nonadherence, late initiation, or early dis-
continuation of buprenorphine therapy among preg-
nant women with opioid use disorders may increase
risk of adverse obstetrical and neonatal outcomes.
Identifying distinct longitudinal adherence trajectories
and associated factors may be valuable for informing
interventions to boost adherence and engagement of
buprenorphine treatment in pregnant women.

Objectives: To identify distinct trajectories of
buprenorphine treatment during pregnancy, and fac-
tors associated with these trajectories.
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Methods: We analyzed data from a retrospective co-
hort study of 2,361 female Pennsylvania Medicaid
enrollees (aged 15–46 years) initiating buprenorphine
treatment during pregnancy between 2008 and 2015,
and who had a live birth. We used group-based trajec-
tory models to identify buprenorphine trajectories in
the 40 weeks prior to delivery and 12 weeks post-de-
livery. Multinomial logistic regression models were
used to identify factors associated with different
trajectories.

Results: Six trajectories of buprenorphine treatment
were identified. Four groups initiated buprenorphine
during the first trimester of the pregnancy (early initi-
ators): 31.6% with persistent and high adherence,
15.1% with moderate-to-high adherence, 10.5% with
declining adherence, and 16.7 discontinued early.
Two groups did not initiate buprenorphine until
mid-second trimester or third trimester: 13.5% with
moderate-to-high adherence, 12.6% with low-to-mod-
erate adherence. Factors associated with discontinua-
tion or late initiation of buprenorphine treatment
were younger age, non-white race, residents of non-
metropolitan counties, having fewer outpatient visits,
more frequent emergency department visits and hos-
pitalizations, and lower buprenorphine daily dose dur-
ing pregnancy.

Conclusions: Buprenorphine treatment trajectories
during pregnancy were highly variable in this popula-
tion-based Medicaid cohort. Understanding distinct
trajectories of buprenorphine use and factors associ-
ated with discontinuation or nonadherence may guide
clinicians and payers to develop targeted interventions
and treatment goals to reduce adverse obstetrical and
neonatal outcomes.

19. Risk Factors for Concurrent Non-Medical
Opioid and Sedative Use in Youth: Results from a
National Study in the US

Vicki Osborne, Sadaf Milani, Catherine W. Striley and
Linda B. Cottler

University of Florida, Gainesville, FL

Background: The concurrent use of sedatives with
opioids raises concerns due to the potential for
increased risk of overdose. While concurrent medical
use is minimized by physicians where possible, non-
medical use (NMU) of sedatives and opioids is of
concern and little is known about risk factors in
youth.

Objectives: To examine risk factors for past 30 day
concurrent opioid and sedative NMU (dual NMU) in
youth 10–18 years in the US.

Methods: The National Monitoring of Adolescent Pre-
scription Stimulants Study (N-MAPSS) was conducted
in four waves from 2008 to 2011. Participants 10 to
18 years of age were recruited from entertainment venues
in urban, rural and suburban areas of 10 US cities. Partic-
ipants completed a survey including questions on the past
30 day use of opioids and sedatives. NMUwas defined as
a non-labeled route of administration or use that was not
prescribed. Information on age, gender, alcohol, cannabis
and tobacco use was collected. Summary descriptive sta-
tistics and multinomial logistic regression for those who
used opioids or sedatives (n = 677) were conducted using
SAS 9.4, with medical users only as the reference
category.

Results: A total of 11,048 youth were surveyed; of
461 (4%) reporting NMU of opioids or sedatives,
226 (49%) reported opioid NMU (without sedative
NMU), 116 (25%) reported sedative NMU (without
opioid NMU) and 119 (26%) reported dual NMU. A
further 216 (2%) were medical users only and 10,371
(94%) were non-users. Females had lower odds of
dual NMU compared to males (adjusted OR = 0.58;
95%CI: 0.35, 0.97). Those with past 30 day alcohol
use had higher odds of dual NMU compared to non-
use (adjusted OR = 3.45; 95% CI: 1.28, 9.31). Those
with past 30 day marijuana use had over 3.5 times
the odds of dual NMU compared to non-use (adjusted
OR = 3.58; 95% CI:1.38, 9.32). Current tobacco users
had almost 4 times the odds of dual NMU compared to
non-use (adjusted OR = 3.95; 95% CI: 1.88, 8.27).

Conclusions: Over a quarter of youth using opioids or
sedatives non-medically used both in the past 30 days.
Females were less likely to have dual NMU compared
to males. Past 30 day alcohol and marijuana users and
current tobacco users were significantly more likely to
have dual NMU compared to non-users. Interventions
to prevent NMU should account for differences in risk
factors for dual sedative and opioid NMU.

20. Resident and Facility-Level Correlations of Long-
Term Opioid Use in United States Nursing Homes

Jacob N. Hunnicutt1, Christine Ulbricht1,
Anne Hume2 and Kate Lapane1

1University of Massachusetts Medical School, Worces-
ter, MA; 2University of Rhode Island, Kingston, RI
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Background: There is limited information on the
prevalence and multilevel risk factors of long-term
opioid use in older nursing home residents despite
their high burden of pain and vulnerability to adverse
drug events.

Objectives: To estimate the prevalence and correlates
of long-term opioid use in United States (US) nursing
homes.

Methods: We used comprehensive administrative/
claims data (Minimum Data Set 3.0; Medicare Part
D) from 2012 to conduct a cross-sectional study of
369,180 long-stay nursing home residents who were
Medicare beneficiaries, ≥65 years old, and had no can-
cer. Resident factors of interest included demographics
and physical/cognitive impairment, and facility factors
included US census region and structural characteris-
tics (eg, bed size, ownership). Long-term opioid use
was defined as ≥90 cumulative days of opioid use dur-
ing a 120 day observation window – defined using fill
dates and days’ supply – following an eligible resi-
dent’s MDS assessment. Modified Poisson models
(using generalized estimating equations) were used to
estimate adjusted prevalence ratios (aPR) and 95%
confidence intervals (CI) between resident/ facility-
level characteristics and long-term opioid use.

Results: Nearly one third of long-stay residents used
any opioid, with 14.5% using opioids long-term.
Among long-term users, 35.3% received a long-acting
opioid, with 17.1% receiving high (≥90 mg/day oral
morphine equivalents) daily doses. Hydrocodone
(49.0%), tramadol (31.3%), and fentanyl (24.8%) were
most commonly used. The prevalence of long-term
use was higher in women (vs. men; aPR = 1.20, 95%
CI: 1.18–1.23) and those with no/mild cognitive im-
pairment (vs. other; aPR = 1.18, 95% CI: 1.16–1.20)
or severe physical impairment (aPR = 1.25; 95% CI:
(1.22–1.27), and in government-owned nursing homes
(vs. for-profit; aPR = 1.10, 95% CI: 1.05–1.16). Long-
term use varied by region (10.6% [Northeast] to 17.7%
[Midwest]) and across facilities (median: 13.3% inter-
quartile range: 6.7–21.3%).

Conclusions: Long-term opioid use is substantially
higher in nursing home residents than what has been
previously reported in community-dwelling older
adults. Further investigations of opioid safety in this
frail population are needed.

21. A Close Link Between Opioid-Related
Mortality and Medicines Commonly Used for
Chronic Pain

Teng-Chou Chen1, Li-Chia Chen2 and
Roger David Knaggs1,3

1University of Nottingham, Nottingham, United
Kingdom; 2The University of Manchester, Manchester,
United Kingdom; 3Nottingham University Hospitals
NHS Trust, Queen’s Medical Centre Campus, Notting-
ham, United Kingdom

Background: The risk of opioid-related mortality is
higher among patients receiving higher dose of opioids
and substances with sedating properties. However, the
association between opioid-related mortality and med-
icines added to fatalities has never been explored in
the United Kingdom (UK).

Objectives: This study aimed to explore medicine
commonly used for chronic pain and its association
with opioid related mortality in the UK.

Methods: This case cross-over study used the UK
Clinical Practice Research Datalink with linkage to
the mortality data from the Office for National Statis-
tics from 2000 to 2015. Adult opioid users (≥18 years)
with record of opioid-related deaths were identified
from prescription records and the International Classi-
fication of Diseases, 10th Revision. For each opioid-
related fatality, the case period was defined as 0–
89 days and control period as 90–179, 180–269 and
270–359 days before the date of death. Opioid analge-
sics were classed as weak and strong opioids as well as
long-acting (modified release and transdermal patch)
and short-acting formulations. Based on the British
National Formulary, substances with sedating proper-
ties were categorised into anticonvulsants, benzodiaze-
pines, antipsychotics, selective serotonin reuptake
inhibitors, tricyclic antidepressants and other antide-
pressants. The association between opioid category,
opioid formulation, sedatives and opioid-related death
was assessed by conditional logistic regression and re-
ported as adjusted odds ratios (OR) and 95% confi-
dence intervals (95%CI).

Results: Of the 339 opioid-related deaths, 189
(55.8%) were male, and 219 (64.6%) aged between
40 and 60 years. A significant increase risk was found
for any opioid (OR: 1.6; 95%CI: 1.0, 2.6) and particu-
larly morphine (OR: 2.8; 95%CI: 1.3, 6.1). Periods
prescribed with only strong opioid (OR: 2.0; 95%CI:
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1.1, 3.7) and short-acting formulations (OR: 1.7;
95%CI: 1.0, 2.8) were at a highest increase risk when
compared with nonuse. Periods prescribed with higher
anticonvulsants (OR ranged: 2.7, 5.8; all p< 0.05) and
other antidepressants (OR ranged: 3.2, 4.4; all
p< 0.05) dose also had an increased odds of opioid re-
lated death.

Conclusions: There is a close link between opioid re-
lated mortality and medicines commonly used for
chronic pain. Further studies need to explore time-in-
dependent patient characteristics and other risk factors
that may be associated with opioid related mortality.

22. Assessment of Prior Opioid Tolerance Among
New Users of Fentanyl Transdermal System in the
Sentinel System

Noelle M. Cocoros1, Marc Robert Larochelle2,
Jennifer Popovic1, Andrew Petrone1,
Cynthia Kornegay3, Jing Ju3 and Judith A. Racoosin3

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2Boston Medical
Center and Boston University School of Medicine,
Boston, MA; 3U.S. Food and Drug Administration,
Silver Spring, MD

Background: A key message in the extended-release
and long-acting opioid analgesics Risk Evaluation
and Mitigation Strategy education is that providers
should assess whether patients are opioid tolerant be-
fore prescribing select opioid analgesics, including
fentanyl transdermal system (FTS). A metric to iden-
tify opioid tolerance in patients prescribed select opi-
oid analgesics was developed and applied to the US
Medicare population (Willy et al., 2014).

Objectives: To identify the proportion of new FTS
users <65 yrs who had evidence of prior opioid toler-
ance stratified by strength of FTS product.

Methods: We identified new FTS episodes (183 day
washout) from Jan. 1, 2009, to Dec. 31, 2013, among
13 Sentinel Data Partners. Included members were
<65 yrs and enrolled in medical and pharmacy cover-
age for 183 days prior to their initial FTS dispensing.
Members were excluded if they had codes suggestive
of opioid poisoning in the 183 days prior to the index
or if they had an inpatient stay in the 30 days prior. For
those with >1 eligible episode, we included the first.
We assessed the proportion of FTS users with prior
tolerance stratified by strength of FTS using 4

definitions of opioid tolerance: ≥30 mg oxycodone
equivalents per day for 7 consecutive days in the 7 days
(primary) or 30 days (secondary) prior to index date;
any dose for 7 days in the 7 consecutive days (tertiary)
or 30 days (quaternary) prior to index.

Results: Of 16,369 episodes of 12mcg/hr FTS, 29%
met the primary definition and 72% met the quaternary
definition of opioid tolerance. Of 18,527 episodes of
50 mcg/hr FTS, 48% met the primary definition and
79% met the quaternary. Of 3,507 episodes of
100 mcg/hr FTS, 57% and 74% met the primary and
quaternary definitions, respectively. Those aged 25–
34 yrs had the highest proportion of episodes with
prior tolerance across definitions, though older ages
(55–64 yrs) accounted for more of the episodes over-
all. Males generally had more evidence of prior toler-
ance compared to females. There were no clear time
trends by month/year of the study period.

Conclusions: In the Sentinel System, we observed
that many members treated with FTS did not have ev-
idence of prior opioid tolerance. The proportion with
evidence of tolerance increased with increasing
strength for the primary and secondary tolerance defi-
nitions, though nearly half of all episodes at the
highest strength had no evidence of tolerance by the
primary definition. Validation of this metric is war-
ranted, but our findings suggest the need for further
prescriber education.

23. Concomitant Use of Buprenorphine for
Medication-Assisted Treatment of Opioid Use
Disorder and Benzodiazepines: Using the
Prescription Behavior Surveillance System

Yanmin Zhu1, D. Tyler Coyle2,
Mohamed Mohamoud2, Esther Zhou2, Efe Eworuke2,
Catherine Dormitzer2 and Judy Staffa2

1University of Florida, Gainesville, FL; 2United States
Food and Drug Administration, Silver Spring, MD

Background: Despite clinical guidelines to the contrary,
it is well documented that concomitant use of benzodiaze-
pines and opioid analgesics occurs regularly. Evidence on
concomitant use of buprenorphine for medication-assisted
treatment (MAT) of opioid use disorder (OUD) and ben-
zodiazepines, however, is limited.

Objectives: To describe prescribing patterns involv-
ing the concomitant use of buprenorphine products
for MAT and benzodiazepines.
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Methods: We examined concomitant use of
buprenorphine for MAT and benzodiazepines, using
Prescription Behavior Surveillance System data for
2013 submitted by Prescription Drug Monitoring Pro-
grams from 8 states. For the prescription level analy-
sis, we calculated the proportions of buprenorphine
overlapping benzodiazepine prescriptions, and the
proportions of concomitant prescriptions prescribed
by the same provider (co-prescribing) or dispensed
by the same pharmacy (co-dispensing). For the patient
level analysis, we linked prescriptions to establish
therapy “episodes” and calculated the proportion of
patients with ≥1 buprenorphine episode overlapping
a benzodiazepine episode, i.e. concomitant users, and
the proportion of concomitant users who experienced
co-prescribing/co-dispensing.

Results: In 2013, 1,925,072 prescriptions of
buprenorphine approved for MAT were dispensed to
190,907 patients in 8 states. Approximately 1 out of
8 buprenorphine prescriptions co-occurred with ≥1
benzodiazepine prescriptions. Co-prescribing propor-
tions ranged from 22% to 65% among states, while
co-dispensing proportions ranged from 55% to 91%.
For the patient level analysis, approximately 18% of
patients had >1 buprenorphine episode overlapping
with a benzodiazepine episode for ≥7 days’ supply.
Among these patients, 33–65% experienced co-pre-
scribing, and 72–93% experienced co-dispensing in 8
states.

Conclusions: The concomitant use of buprenorphine
for MAT and benzodiazepines occurs frequently, with
state variations in co-prescribing and co-dispensing. It
is possible that patients dispensed benzodiazepines
and buprenorphine may be receiving treatment for
concurrent anxiety and OUD or for simultaneous de-
pendence on benzodiazepines and opioids. When pos-
sible, health care providers should avoid initiating
benzodiazepine treatment in patients receiving MAT
with buprenorphine and consider alternative options
for managing anxiety disorders.

24. Medications Prescribed, Stopped and Modified
at Hospital Discharge and Filled Medications in the
Community: Impact of Failure to Follow in-
Hospital Medication Changes on Adverse Health
Outcomes 30-Days Post Hospital Discharge

Ms. Daniala L. Weir, Aude Motulsky and
Robyn Tamblyn

McGill University, Montreal, QC, Canada

Background: Adherence to medications is a signifi-
cant issue in elderly, multimorbid patients.

Objectives: To determine the impact of failure to fol-
low changes made to patient drug regimens during
hospitalization on 30-day hospital re-admissions and
emergency department visits for patients admitted at
two urban, tertiary care academic hospitals in Mon-
treal, Quebec, between October 2014 and May 2016
with at least two chronic conditions.

Methods: This study was restricted to solid, oral med-
ications covered under the provincial drug plan. Fail-
ure to follow medication changes was measured by
comparing patient discharge prescriptions (patient
chart) to medications filled in community 30-days
post-discharge (dispensing data). Failure to follow
changes made in-hospital included (i) community
medications that were stopped in-hospital and filled
post-discharge, (ii) community medications that were
modified in-hospital but not filled at the modified daily
dose, and (iii) new medications not filled post-dis-
charge. Logistic regression was used to determine the
impact of failure to follow changes made to commu-
nity medications in-hospital on 30-day hospital re-ad-
missions and ED visits.

Results: Among the 872 included patients, mean age
was 72 (SD 13) and 37% were female. Patients had a
median of 9 (IQR: 7–11) in-hospital medication
changes; 489 (56%) patients had at least one medica-
tion change during hospitalization not followed post
discharge; 27% of patients without a failure
post-discharge had an ED visit or hospitalization in
30-days, 30% with 1–2 failures experienced an event,
and 57% of patients with 3+ failures had an event.
After adjusting for patient demographics, healthcare
service utilization one year prior to hospitalization,
hospital length-of-stay and comorbidity level, as well
as the total number of in-hospital medication changes,
each additional failure post-discharge was associated
with a 25% increased odds of hospital re-admission
or ED visit (OR: 1.25, 95% CI: 1.10–1.41).

Conclusions: Not only did the majority of patients not
follow all medication changes that were made during
hospitalization, the extent to which this occurred sig-
nificantly impacted the risk of hospital re-admissions
and ED visits. Policy and patient level interventions
should be developed specifically targeting barriers for
adherence to medication changes.
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25. Quality of Pharmacologic Care by Physicians,
Nurse Practitioners and Physician Assistants in the
United States

Irene B. Murimi1, Shiyin Jiao1, Randall S. Stafford2,
Ramin Mojtabai1,3 and G. Caleb Alexander1,3

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 2Stanford University School of Medi-
cine, Palo Alto, CA; 3Johns Hopkins Medicine,
Baltimore, MD

Background: Nurse practitioners (NPs) and physician
assistants (PAs) have increasingly broad prescribing
authority in the United States, yet little is known re-
garding whether they deliver the same quality of phar-
macologic care as physicians.

Objectives: To compare the quality of ambulatory phar-
macologic care provided by physicians, NPs and PAs.

Methods: We conducted a serial cross-sectional anal-
ysis of ambulatory care visits using the 2006–2012
National Ambulatory Medical Care Survey (NAMCS)
and National Hospital Ambulatory Medical Care Sur-
vey (NHAMCS). We used logistic regression to assess
the association between provider type and perfor-
mance on 13 validated outpatient quality indicators fo-
cused on pharmacological management of chronic
diseases and appropriate medication use.

Results: A total of 701,499 sampled patient visits
were included during the study period, which repre-
sented an estimated 8.33 billion visits nationwide.
Physicians were the primary provider for 96.8% of
all outpatient visits examined, while NPs and PAs
each accounted for 1.6% of these visits. The propor-
tion of eligible visits where quality standards were
met ranged from 34.1% (angiotensin converting en-
zyme [ACE]-inhibitor use for congestive heart failure)
to 89.5% (avoidance of inappropriate medications
among elderly). The median overall performance
across all indicators was 58.7%. On unadjusted analy-
ses, there were statistically significant differences in
quality of care between non-physicians and physicians
for each indicator. After adjustment for potentially
confounding patient and provider characteristics, the
quality of pharmacologic care delivered by NPs and
PAs was similar to the care delivered by physicians
for ten of the thirteen indicators evaluated, and there
was no consistent directional association between pro-
vider type and indicator fulfillment for the remaining
measures.

Conclusions:While there were significant shortfalls in
the quality of ambulatory pharmacologic care among
these visits, the quality of care delivered by non-physi-
cians and physicians was generally comparable.

26. The Association Between Workarounds and
Medication Administration Errors in Barcode-
Assisted Medication Administration

Katja Taxis1, Willem VanderVeen1, David Bates2,
Johannes DeGier1 and Patricia VanderBemt3

1University of Groningen, Groningen, Netherlands; 2

Harvard Medical School, Boston, MA; 3Erasmus Uni-
versity Rotterdam, Rotterdam, Netherlands

Background: Information technology such as
barcode-assisted medication administration systems
(BCMA) are introduced to improve medication safety
in hospitals. In practice, however, systems are often
not used as intended, leading to workarounds which
may cause patient harm.

Objectives: The primary aim was to study the associ-
ation of workarounds with medication administration
errors in the BCMA process. Secondly, we determined
the frequency and type of workarounds and medica-
tion administration errors.

Methods: A multicenter prospective observational
study on internal medicine and surgical wards of 4
Dutch hospitals using BCMA to administer medica-
tion. Direct observation technique was used to collect
data. The sample size was calculated to be 6000 med-
ication administrations. The primary outcome was the
proportion of medication administrations with one or
more medication administration errors. The secondary
outcome was the frequency and type of workarounds
and medication administration errors. Univariate and
multivariate multilevel logistic regression analyses
were used to assess the association between
workarounds and medication administration errors.
Descriptive statistics were used for the secondary
outcomes.

Results: We included 5793 medication administra-
tions for 1230 inpatients. Workarounds were associ-
ated with medication administration, errors, crude
Odds Ratio, OR: 3.14 (95% CI 2.52; 3.92), adjusted
OR 3.06 (95% CI 2.49; 3.78). Common types of med-
ication administration errors were omissions (78%),
administration of non-ordered drugs (8.0%) and wrong
doses given (6.0%). Most commonly, procedural
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workarounds were observed, such as not scanning at
all (36%), not scanning patients because they had no
barcode wristband (28%), and incorrectly scanning
medication including scanning before actual adminis-
tration, scanning medication for more than one patient
at the same time and ignoring alert signals (11%).

Conclusions: In hospitals using barcode-assisted med-
ication administration, workarounds occurred two
thirds of the time and were associated with large num-
bers of medication administration errors. Our data sug-
gest that these information technology applications
need more post-implementation evaluation if they are
to achieve their intended benefits with respect to med-
ication safety.

27. Did a Policy to Ease the Prescribing
Restrictions for Lapatinib (L) as Second-Line
HER2-Positive Metastatic Breast Cancer
(HER2 + MBC) Increase Initiation Rates?

Benjamin Daniels1, Nehmat Houssami2,
Sarah J. Lord3, Belinda E. Kiely4 and
Sallie-Anne Pearson1

1Medicines Policy Research Unit, Centre for Big Data
Research in Health, University of New South Wales,
Sydney, Australia; 2Sydney School of Public Health,
Sydney Medical School, University of Sydney, Sydney,
Australia; 3School of Medicine, University of Notre
Dame Australia; NHMRC Clinical Trials Centre, Uni-
versity of Sydney, Sydney, Australia; 4NHMRC Clini-
cal Trials Centre, University of Sydney, Sydney,
Australia

Background: L was publicly subsidised on
Australia’s Pharmaceutical Benefits Scheme (PBS) in
May 2008 as second-line therapy for HER2 + MBC
after treatment failure on trastuzumab (H). Initial
PBS-restrictions did not permit patients to return to
H after subsequent treatment failure on L. The use of
L was much lower than original PBS projections so
the prescribing restrictions were eased in December
2010 to allow return to H after progression on L.

Objectives: To assess the impact of easing prescribing
restrictions on L initiation rates and to examine factors
associated with L initiation after the policy change.

Methods: We used Herceptin Programme and PBS
dispensing records to identify patients treated with H
and second-line L and to identify concomitant chemo-
therapies. We calculated monthly L initiation rates/

1000 as the number of patients prescribed L out of
all those treated with H between February 2008 and
March 2014. We used segmented regression to assess
changes in initiation rate level and trend, and compet-
ing-risks regression to examine factors associated with
receipt of L.

Results: Of 3,687 patients treated with H, 26.3%
(971) initiated L. The average monthly initiation rate
prior to December 2010 was 7 patients/1000. We
found a significant, 66% increase in monthly initia-
tions in December 2010 (~5 additional L initiations/
1000) and a significant, 3% per month downward
trend with the average monthly initiation rate returning
to 7/1000 within 2 years. After the policy change, pa-
tients initiating L were more likely to be <65 years at
H initiation; have received H for early stage disease;
received H for MBC with concomitant chemotherapy
(compared to H monotherapy); received H for MBC
for 6–12 months (compared to those treated for 12–
24 months); initiated H between 2008 and 2010 (com-
pared to before 2008 or after 2010).

Conclusions: We observed a significant but transient
increase in L initiation rates following the policy
change; rates returned to pre-policy change levels
within 2 years. Patients with 6–12 months of H
therapy were likely to be those whose disease
progressed early and most likely to benefit from L.
Oncologists may have been more willing to prescribe
second-line L when they could return to H but other
factors not explored in this study—such as clinical
uncertainty of L efficacy, patient co-payments, and
loss of IV administration fees for oncologists—may
have contributed to the projected L initiation rates
not being observed.

28. Interrupted Time Series Evaluating the Impact
of Regulatory Action on Nitrofurantoin
Prescribing Rates

Katherine Donegan1, Tracy J. Turc-Milloy1,2,
Arlene Gallagher2 and Anthony Matthews3

1Medicines and Healthcare products Regulatory
Agency, London, United Kingdom; 2Clinical Practice
Research Datalink, London, United Kingdom;
3London School of Hygiene and Tropical Medicine,
London, United Kingdom

Background: A vital stage of the pharmacovigilance
cycle is to monitor the impact of regulatory action.
This study assesses if actions to relax contraindications
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for nitrofurantoin in patients with Stage 3a chronic
kidney disease (CKD), altered prescribing of this
antibiotic.

Objectives: Explore changes in nitrofurantoin pre-
scribing in patients with Stage 3a CKD before and af-
ter regulatory action.

Methods: An interrupted time series study was
conducted using the UK general practice Clinical
Practice Research Datalink. The source population
was all acceptable patients in the study period
01/05/2011 to 30/04/2016 with 1 year follow up. A
new prescription episode was defined as starting
when there was at least 3 weeks between prescrip-
tions. Patients were censored at the point they
became a chronic user (>2 prescriptions within
3 weeks). A generalized least-squares Poisson
regression analysis accounting for autocorrelation
was used to examine the impact of communication
of UK regulatory decision in September 2014 on
the rate of prescribing episodes. A negative control
group with Stage 1 CKD was used.

Results: A total of 285,742/6,008,611 (4.8%)
patients had a prescription for nitrofurantoin in the
study period. 1,346 patients defined as having Stage
3a CKD had a prescription episode before the
regulatory action and 59 after. The overall level of
nitrofurantoin episodes declined in both CKD groups
after regulatory communications. The Stage 3a CKD
group had a smaller (10%) but significant reduction
(IRR = 0.90, P > 0.001, 95% CI: 0.85–0.95) in rate
of prescribing compared to the Stage 1 CKD group
(26% reduction, IRR = 0.74, P = 0.04, 95% CI:
0.56–0.99). A likelihood ratio test comparing the
change in rate in the two groups had a p-value
of 0.13.

Conclusions: During the study period, UK-wide fi-
nancial incentivising of GPs to reduce antibiotic pre-
scribing commenced, which will have likely
contributed to an overall decrease in prescribing.
There is no evidence of a difference in the incidence
rate-ratio of nitrofurantoin prescribing before and after
the regulatory action between the two CKD groups, al-
though there is a trend towards a smaller reduction in
the rate of prescribing in those with stage 3a CKD.
These results need to be considered in the context of
other factors impacting on clinical practice including
prescribing guidelines and other published literature
as well as the overall use of nitrofurantoin in patients
with CKD.

29. Reimbursement Drug Policy Induced
Denominator Selection Bias

Anat Fisher, Ken Basset, Greg Carney,
Malcolm Maclure and Colin R. Dormuth

University of British Columbia, Vancouver, BC,
Canada

Background: Pharmacoepidemiology research often
depends on outpatient diagnosis to identify the patient
cohort on which to study medication utilization and ef-
fects. When examining the effect of a new reimburse-
ment policy, researchers often overlook the effect of
this policy on the cohort itself, specifically when the
access to drugs funding depends upon diagnosis. This
study demonstrates the magnitude of the potential bias
after a new three-tiered program for treatment of pa-
tients with Alzheimer’s disease in British Columbia
(ADTI), which consisted of initiating reimbursement
for the cholinesterase inhibitors, physician education,
and research.

Objectives: To compare trends of outpatient physician
visits for Alzheimer’s disease and related dementia
(ADRD) before and after the introduction of this new
three-tiered program. We expected an increase in the
use of ADRD codes and differences in patients’
characteristics.

Methods:We conducted interrupted time series analy-
sis using province-wide anonymized, administrative,
population-based data, from January 2001 until De-
cember 2013. ADRD visits were defined based on
ICD-9 diagnosis codes 331, 290, 294, and 797 in pa-
tients aged 65 and older. Monthly standardized rates
of ADRD visits were estimated and compared before
and after ADTI (November 2007). Characteristics of
incident cases were observed over time.

Results: After the introduction of ADTI, there was a
2.5-fold acceleration in the growth of standardized rate
of ADRD visits (p-value < 0.0001). A monthly in-
crease of 7.48 (95% confidence interval 6.58–11.51)
and 16.52 (14.86–18.18) visits per 100,000 person-
months were estimated before and after the program,
respectively. There was an increase in identified inci-
dent cases after ADTI, and they were older, sicker,
with lower income, and mainly males.

Conclusions: Acceleration in the growth of ADRD di-
agnostic coding was observed after the implementa-
tion of a new program for treatment of patients with

abstract20

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Alzheimer’s disease. Newly reimbursements medica-
tions are likely to be channeled to sicker and poorer
patients who struggle to pay out-of-pocket. When
studying the effect of new intervention on medication
utilization and effects on patients with a specific dis-
ease, researchers should precede the main analysis
with a study of the effect of this intervention on cohort
selection.

30. Developing a Mother–Infant Cohort in
Sentinel’s PRISM Program as a Resource to
Monitor the Safety of Vaccine Use During
Pregnancy

Alison Tse Kawai1, Susan Andrade2,
Robert Rosofsky3, Lauren Zichittella1,
Katherine Haffenreffer1, Cheryl Walraven4,
Kevin Haynes5, Mano Selvan6, Anita M. Loughlin7,
Azadeh Shoaibi8, Steven Anderson8 and Grace Lee1

1Harvard Pilgrim Health Care Institute and Harvard
Medical School, Boston, MA; 2Meyers Primary Care
Institute, Worcester, MA; 3Health Information
Systems Consulting, Milton, MA; 4Aetna Inc, Blue
Bell, PA; 5HealthCore Inc, Alexandria, VA; 6Compre-
hensive Health Insights, Humana, Louisville, KY;
7OptumInsight Inc, Waltham, MA; 8FDA Center for
Biologics Evaluation and Research, Rockville, MD

Background: Post-marketing safety data on medica-
tion and vaccine use during pregnancy are limited.
The Sentinel Initiative, which was created to monitor
the safety of FDA-approved medical products and in-
cludes electronic claims and/or health record data from
18 partners, could potentially be used to conduct
safety surveillance in pregnant women.

Objectives: To develop a mother–infant cohort within
Sentinel’s Post-Market Rapid Immunization Safety
Monitoring (PRISM) Program for vaccine safety
analyses.

Methods: In women ages 10–54, we identified live
deliveries from 2004 to 2011 in claims data from four
Sentinel Data Partners. Live deliveries were linked to
infants using subscriber identifiers, last names and ad-
dresses. Mother–infant dyads were then linked to birth
certificate data from 10 states. Using claims data, we
developed an algorithm for gestational age (GA) and
validated it using birth certificates.

Results: We identified 651,607 deliveries occurring in
women meeting enrollment criteria (180 days prior to

pregnancy start through 30 days after delivery). Most
deliveries occurred in women ages 25–39 (88%). The
prevalence of preterm delivery was 10%, while the
prevalence of multiple birth was 5%. We linked 542,278
(83%) of the deliveries identified in claims data to infants.
A total of 163,202 (30%) deliveries linked to infants oc-
curred in 10 states with birth certificate linkage; of these,
122,770 (75%) were linked to birth certificates, with
119,856 representing singleton pregnancies. Of the
42,671 singletonmother–infant dyads with birth certificate
obstetric estimates (OE) of gestational age available,
40,964 (96%) had claims-based GA within 14 days of
the birth certificate OE. Of the 83,292 singleton mother–
infant dyads with birth certificate last menstrual period
(LMP) date available, 72,670 (87%) had claims-based
GAwithin 14 days of the GA derived from the birth certif-
icate LMP.

Conclusions: We successfully created a large,
mother–infant cohort. Further characterization of other
data elements is needed, but the validation of the
claims-based GA algorithm supports the feasibility of
using Sentinel’s PRISM Program to monitor the safety
of vaccine use during pregnancy.
Funding: The Sentinel Coordinating Center is

funded by the FDA through the Department of Health
and Human Services (HHS) Contract number
HHSF223201400030I. This project was funded by
the FDA through HHS Mini-Sentinel contract number
HHSF223200910006I.

31. Narcolepsy and Adjuvanted Pandemic A
(H1N1) 2009 Vaccines: A Global Investigation

Daniel Weibel1, Miriam Sturkenboom1,
Steven Black2, Maria de Ridder1, Caitlin Dodd1,
Jan Bonhoeffer3,4, Angela Gentile5, Norberto Giglio5,
Vanesa Castellano5, Jeffrey C. Kwong6,
Karen Cauch-Dudek6, Diana Juhasz6,
Michael Campitelli6, Wan-Ting Huang7,
Maria Giner-Soriano8, Rosa Morros8,
Silvia Perez-Vilar1,9, Javier Diez-Domingo9,
Lawrence W. Svenson10, Salah Mahmud11,
Bruce Carleton12, Lisen Arnheim-Dahlstroem13,
Lars Pedersen14, Frank DeStefano15 and
Tom T. Shimabukuro15

1Erasmus Medical Center, Medical informatics, Rot-
terdam, Netherlands; 2Cincinnati Children’s Hospital,
Center for Global Health, Cincinnati, OH; 3Univer-
sity Children’s Hospital, Infectiology and Vaccinology,
Basel, Switzerland; 4Brighton Collaboration Founda-
tion, Basel, Switzerland; 5Hospital de Niños, Buenos
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Aires, Argentina; 6Institute for Clinical Evaluative
Sciences (ICES), Toronto, ON, Canada; 7Taiwan
Centers for Disease Control, Taipei, Taiwan; 8Institut
Universitari d’Investigació en Atenció Primària
Jordi Gol (IDIAP, Jordi Gol), Barcelona, Spain;
9Fundación para el Fomento de la Investigación
Sanitaria y Biomédica de la Comunitat (FISABIO),
Vaccine Research, Valencia, Spain; 10University of
Alberta, Division of Preventive Medicine, Edmonton,
AB, Canada; 11University of Manitoba, Rady Faculty
of Health Sciences, Winnipeg, MB, Canada; 12Univer-
sity of British Columbia, Dept. Pediatrics, Vancouver,
BC, Canada; 13Karolinska Institutet, Medical
Epidemiology and Biostatistics, Stockholm, Sweden;
14Aarhus University, Clinical Medicine/ Epidemiology,
Aarhus, Denmark; 15Centers for Disease Control
and Prevention (CDC), Immunization Safety Office,
Atlanta, GA

Background: In 2010, an apparent increased risk of
narcolepsy was observed in children in Finland and
Sweden following use of Pandemrix-AS03 adjuvanted
pandemic influenza A(H1N1)pdm09 (pH1N1) vac-
cine. To inform policy on the use of adjuvants in fu-
ture pandemics, the US CDC funded the global
SOMNIA study.

Objectives: To assess trends in narcolepsy incidence
rates (IRs) before and after the pH1N1 vaccination
campaigns and to estimate the relative risk of narco-
lepsy in children and adults for both MF59- and
AS03-adjuvanted pH1N1 vaccines.

Methods: We conducted a dynamic retrospective co-
hort study to estimate incidence rates of narcolepsy
using electronic healthcare data from the United
Kingdom, Spain, the Netherlands, Sweden, Denmark,
Taiwan, and Canada before and during H1N1 virus
circulation, and after H1N1 vaccination campaigns.
We also conducted a case-control study, identifying
cases from sleep centers from Argentina, Canada, the
Netherlands, Spain, Switzerland, and Taiwan, and
matching controls by country, age, sex, and index
date. Last, we conducted a case coverage analysis for
children in the Netherlands.

Results: No changes in IRs of narcolepsy diagnoses
were observed between the period after the start of
any adjuvanted pH1N1vaccination program and the
period before H1N1 circulation, in any age group or
country except for Sweden, the first signaling country,
and Taiwan, where incidence increased already upon
pH1N1 circulation. In the case-control study, no

association was observed between either Arepanrix-
AS03 (OR = 0.80; 95%CI 0.21–3.01 in children and
OR = 1.00; 95%CI 0.21–4.81 in adults) or Focetria
MF-59 (OR = 1.40; 95%CI 0.43–4.64 in children
and OR = 0.65; 95%CI 0.14–2.95 in adults) pH1N1
vaccines and narcolepsy. The case-coverage study
showed no significant association between
Pandemrix-AS03 vaccine and narcolepsy in children
in the Netherlands (OR = 1.44; 95%CI 0.30–6.98).

Conclusions: Our results do not support an associa-
tion between receipt of AS03- or MF59-adjuvanted
pH1N1 vaccines and narcolepsy in the countries stud-
ied.Acknowledgement: The SOMNIA study was
funded by the Centers for Disease Control and Preven-
tion (CDC), Atlanta, USA, under CDC contract num-
ber 200-2012-53425_addendum 0001.

32. Enhanced Safety Surveillance for Influenza
Vaccines in 2016/17: Second Year of Experience
with a Passive Approach in EU

Hélène Bricout1, Anne Laure Chabanon1,
Sonja Banga2, Tim Caroe3 and Karina Butler4

1Sanofi Pasteur, Lyon, France; 2Sanofi Pasteur, To-
ronto, ON, Canada; 3Lighthouse Medical Practice,
Eastbourne, United Kingdom; 4Our Lady’s Children’s
Hospital Crumlin, Dublin, Ireland

Background: This surveillance was implemented to
address the “Interim guidance on enhanced safety sur-
veillance (ESS) for seasonal influenza vaccine in Eu-
rope” issued by the Pharmacovigilance Risk
Assessment Committee in April 2014.

Objectives: To rapidly detect a clinically significant
change (compared with what is known or expected
with the vaccine) in the frequency and/or severity of
expected reactogenicity that may indicate a potential
for more serious risks as exposure to the vaccine
increases.

Methods: Vaccinees who received VAXIGRIP®
(from 6 months) or Intanza®15 μg (from 60 years)
in routine practice during the 2016/17 influenza season
in the United Kingdom and Ireland were surveyed.
Strategic site selection ensured representation of all in-
dicated age groups. Vaccine coverage data were col-
lected at the general practitioners level on a real-time
basis, and vaccinees were encouraged to report any
suspected adverse reactions (ARs) following vaccina-
tion, especially those occurring within 7 days.
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Vaccinators provided a Safety Report Card (SRC) to
the vaccinees to facilitate the reporting of suspected
ARs through a dedicated phone number. Vaccinee
and AR reporting rates were derived and compared
to those from 2015/16 influenza season ESS.

Results: Around 1000 SRCs were distributed per
brand, in 12 days for Intanza and 39 days for Vaxigrip.
For Vaxigrip, 42% of the SRCs were distributed in the
paediatric population. Reporting was stimulated but
remained spontaneous in nature. Vaccinee reporting
rates were 1.8% and 2.3% with AR reporting rates of
6.1% and 10.3% for Vaxigrip and Intanza, respec-
tively. All except 2 suspected ARs occurred within
7 days of vaccination. Serious AR reporting rates were
0.2% and 0.3% for Vaxigrip and Intanza, respectively.
Vaccinee and AR reporting rates were comparable to
the 2015/16 ESS.

Conclusions: The nature and frequency of suspected
ARs reported during the 2016/17 season were consis-
tent with the safety profiles of both vaccines. These
data can be used to reassure stakeholders and increase
public confidence on the safety of seasonal influenza
vaccines.

33. Implementing Near Real-Time Vaccine Safety
Surveillance Using the Clinical Practice Research
Datalink

Andreia Leite1, Nick Andrews2 and Sara Thomas1

1London School of Hygiene and Tropical Medicine,
London, United Kingdom; 2Public Health England,
London, United Kingdom

Background: Near real-time vaccine safety surveil-
lance using electronic health records is increasingly
used to rapidly detect vaccine safety signals. These
methods have not been fully implemented in the
UK.

Objectives: To assess the feasibility of implementing
this surveillance using the UK Clinical Practice Re-
search Datalink (CPRD).

Methods: We selected seasonal influenza/Guillain-
Barre Syndrome (GBS) as an example of a rare out-
come and measles-mumps-rubella (MMR) vaccine/fe-
brile seizures as a positive control. For influenza/GBS,
we sought to implement a surveillance system for the
2013/2014 and 2014/2015 influenza seasons; for
MMR/seizures, the surveillance period was July

2014 to June 2015. We used the continuous Poisson-
based maximized sequential probability ratio test
(PMaxSPRT), comparing observed-to-expected
events, for both pairs. We initially calculated an age-
sex-adjusted rate based on the 5 previous seasons
(for GBS)/years (for febrile seizures) and then used
this rate to calculate the expected number of events,
considering only vaccinated individuals and post-
vaccination risk window (GBS: 0–42 days; seizures:
6–21 days). For MMR/seizures, we also implemented
the system using the Binominal-based maximized se-
quential probability ratio test (BMaxSPRT). We com-
pared febrile seizures in the risk window (6–21 days)
to a control window (0–5 and 22–32 days). Delays in
recording outcomes influence the data available, so
we adjusted the expected number of events using his-
torical data on the distribution of delays in recording
GBS/febrile seizures. The observed number of events
were GBS/febrile seizures cases recorded in CPRD
during each study period and analyses were run using
data up to each CPRD monthly data release. To assess
the feasibility, we also performed power calculations
for detecting increases in relative risk from 1.5 to 10.
We used the R package Sequential to perform our
calculations.

Results: For influenza/GBS, we implemented a
system in both seasons with no signal detected.
Power to detect a signal was >80% for relative risk
(RR) ≥ 4. For MMR/seizures, we were able to iden-
tify a signal with both PMaxSPRT and BMaxSPRT.
PMaxSPRT enabled an earlier detection of the signal
compared to BMaxSPRT. Power was >80% for
(RR) ≥ 2.

Conclusions: CPRD data can be used to implement
near real-time vaccine safety surveillance as a way to
detect signals of large increases in the risk of rare out-
comes after seasonal influenza and lower increases in
risk for more frequent outcomes following childhood
vaccines.

34. Timing and Predictors of Severe Rotavirus
Gastroenteritis Among Unvaccinated Infants in
Low- and Middle-Income Countries

Joann F. Gruber, Sylvia Becker-Dreps,
Michael G. Hudgens, M. Alan Brookhart,
James C. Thomas and Michele Jonsson Funk

University of North Carolina at Chapel Hill, Chapel
Hill, NC
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Background: Rotavirus vaccines have successfully
prevented severe gastroenteritis in millions of chil-
dren. However, these vaccines continue to under-
perform in low- and middle-income countries compared
to high-income countries. Potential alterations in the
rotavirus vaccine schedule may improve vaccine per-
formance. However, schedules which delay the first
dose could be detrimental in areas where many infants
experience severe rotavirus gastroenteritis (RVGE)
early in life.

Objectives: Our objective was to describe the timing
and predictors of severe RVGE among unvaccinated
children in South Africa and Malawi.

Methods: We conducted a secondary analysis of the
placebo group from a clinical trial of the monovalent
rotavirus vaccines (NCT00241644) conducted in
South Africa and Malawi. We estimated the rate, cu-
mulative incidence, and age distribution of severe
RVGE. A Cox proportional hazards model was used
to estimate hazard ratios (HR) with 95% confidence
intervals (CI) for the association between baseline fac-
tors and first severe RVGE events.

Results: Among 1,614 unvaccinated children
followed, 101 severe RVGE events occurred over
the approximately 2 year follow-up. The cumulative
incidences beginning at 6 weeks to 20 months of
age were 46 (95% CI: 31–62) and 128 (95% CI:
97–158) severe RVGE events per 1,000 infants in
South Africa and Malawi, respectively. The median
age of first severe RVGE event was 28.6 and
37.4 weeks in South Africa and Malawi, respec-
tively. Delaying vaccination of infants from 6/10 to
10/14 weeks would result in an estimated 2 (95% CI:
0–5) and 9 (95% CI: 1–17) severe RVGE events per
1,000 infants not being prevent in South Africa and
Malawi, respectively. Antibiotic use prior or at enroll-
ment was significantly associated with an increase in
the hazard of severe RVGE (adjHR = 2.03, 95% CI:
1.18–3.48).

Conclusions: Severe RVGE occurred early in life
among infants from South Africa and Malawi. These
estimates provide a basis for assessing the advantages
and disadvantages of altering the timing of rotavirus
vaccine doses. Potential effects of early antibiotic ex-
posure on immune response to rotavirus merit further
evaluation.

35. Methods for Evaluating the Safety of
Concomitant Vaccines

Shirley V. Wang1,2, Abdurrahman Abdurrob3,2,
Julia Spoendlin3,2, Ned Lewis4,
Sophia R. Newcomer5,6, Bruce Fireman4,
Matthew F. Daley5,7, Jason M. Glanz5,6,
Jonathan M. Duffy8, Eric Weintraub8 and
Martin Kulldorff3,2

1Brigham & Women’s Hospital, Boston, MA;
2Harvard Medical School, Boston, MA; 3Brigham &
Women’s Hospital and Harvard Medical School,
Boston, MA; 4Kaiser Permanente, Oakland, CA;
5Kaiser Permanente, Denver, CO; 6University of
Colorado Denver, Denver, CO; 7University of Colorado
Denver School of Medicine, Denver, CO; 8Centers for
Disease Control and Prevention, Atlanta, GA

Background: The need to develop methods for study-
ing the safety of childhood immunization schedules
has been recognized by the Institute of Medicine and
the Department of Health and Human Services. A
key concern is the safety of concomitant (same day)
versus separate day vaccination.

Objectives: To address a methodological challenge
for studies of the safety of concomitant vaccination.
Baseline risk of adverse events (AE) in young chil-
dren changes quickly with age. Timing of same versus
separate day vaccination is also associated with age.
We show how this can create bias and how to adjust
for it.

Methods: We re-examined the known increase in risk
of seizure and fever 7–10 days after measles-mumps-
rubella (MMR) vaccination. We sought to identify
whether other vaccines (1) independently increase the
risk of either AE or (2) potentiate risk when given con-
comitantly with MMR. We implemented self-
controlled risk interval analyses using data from
Kaiser Permanente Northern California (1995–2015)
and Colorado (1995–2014). We began with multivari-
able analysis including all concomitantly administered
vaccines to screen for vaccines associated with AE
after adjusting for all others. For identified vaccines,
we used overall and age-stratified chi-square tests to
evaluate whether risk in the 7–10 day window was dif-
ferent for MMR by itself vs. MMR with same day vac-
cination. We then used conditional logistic models that
accounted for modification of MMR’s effect on AE by
age at vaccination and evaluated whether risk was dif-
ferent for MMR if identified vaccines were adminis-
tered on the same versus separate days. Finally, we
estimated attributable risk for same versus separate
day vaccination.

abstract24

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Results: We identified seizures (N = 2,747) and
fevers (N = 23,309) in children aged 11–25 months.
Initial analyses suggested DTaP had both an inde-
pendent and potentiating effect of MMR on AEs.
After accounting for age, there was no evidence for
either independent or potentiating effect on risk of
seizure with same day administration (p > 0.3).
For fever, there was evidence for increased risk with
same day DTaP and MMR in children over
18 months; χ2 = 11.1, p = 0.001, but not in younger
children.

Conclusions: We outlined a systematic approach
using self-controlled designs to investigate safety of
concomitant vaccination and potential interactions.
Immunization schedules recommend vaccines at spe-
cific ages. Risk of AE can change markedly in the first
few years of life. We have shown that when investigat-
ing safety of concomitant vaccination, it can be criti-
cally important to adjust for age.

36. Antibiotic Prescribing During Infancy and Risk
of Treated Airway Diseases Among Children Born
in Denmark 2004–2012

Alan C. Kinlaw1,2, Henrik Toft Sørensen3,4,
Jennifer L. Lund2, Lars Pedersen3, Julie L. Daniels2,
Michael D. Kappelman5, Christina D. Mack6,
Michael J. Steiner5, Trine Frøslev3 and Til Stürmer2

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2Gillings School of Global Public Health,
University of North Carolina at Chapel Hill, Chapel
Hill, NC; 3Aarhus University Hospital, Aarhus,
Denmark; 4Stanford University, Stanford, CA; 5School
of Medicine, University of North Carolina at Chapel
Hill, Chapel Hill, NC; 6Quintiles, Durham, NC

Background: Antibiotic use in early life may be asso-
ciated with asthma in childhood. Prior studies have
had conflicting results, possibly driven by residual
confounding, reverse causality, and recall bias.

Objectives: To estimate risk differences (RD) for the
relation between antibiotic dispensing during the first
year of life (henceforth, infancy) and treated airway
diseases from 2 to 5 years of age.

Methods: This cohort study included all live births in
Denmark from 2004 to 2012 (N = 541,336). Nation-
wide data were linked across prescription, medical,
and civil registries. Antibiotic exposure was based
on reimbursed prescriptions dispensed during

infancy. The outcome, a proxy for asthma, was based
on reimbursed prescriptions to treat airway diseases.
We estimated 1-, 2-, and 3-year RDs for anti-
biotic exposure and treated airway diseases using
propensity scores to control measured confounding.
We addressed unmeasured confounding using the
following: (1) active comparator design to compare
amoxicillin and penicillin V, which have similar indi-
cations but differing antibacterial spectrum; (2) bias
analysis; and (3) calendar time-based instrumental
variables (IV).

Results: Among unexposed children, risk of treated
airway diseases by age 5 was 9.3%. Antibiotic expo-
sure was associated with increased risk (3-year RD
4.5%; 99% confidence interval [CI] 4.2%, 4.8%), in-
cluding an incremental dose-response of 2.4% per
course (99% CI 2.3%, 2.5%). In the active compari-
son, there was negligible difference in risk between
amoxicillin and penicillin V (3-year RD �0.1%;
99% CI �0.6%, 0.3%). In bias analysis, one measured
covariate, non-RSV pneumonia diagnosis during in-
fancy, exhibited associations with exposure and out-
come beyond the level required for a potential
unmeasured confounder to explain away the apparent
exposure-outcome association. IV strengths, RDs for
IV-exposure, were 7.0% for birth-season and 6.2%
for birth-year. Non-parametric bounds for IV estimates
of 3-year RDs were extreme (birth-season �70%,
77%; birth-year �71%, 76%). Inverse-probability
weighted intention-to-treat IV estimates of 3-year
RDs were �0.5% (99% CI �0.9%, 0.0%) for birth-
season and 0.1% (99% CI �1.4%, 1.6%) for birth-
year.

Conclusions: Antibiotic exposure during infancy was
associated with increased risk of treated airway dis-
eases. Analyses to address unmeasured confounding
shed doubt on a causal interpretation of this associa-
tion. Future research should focus on identifying set-
tings with stronger instrumental variables.

37. Genome-Wide Association Study of Asthma
Exacerbations in European Children Treated with
Inhaled Corticosteroids

Susanne J.H. Vijverberg1,2,
Natalia Hernandez-Pacheco3, Niloufar Farzan1,2,
Ben Francis4, Carlos Flores3,5, Maximilian Schieck6,7,
Patricia Soares8, Leila Karimi9, Roger Tavendale10,
Vojko Berce11,12, Katja Repnik12,
Katia M.C. Verhamme9, Uros Potocnik12,
Somnath Mukhopadhyay8,13, Munir Pirmohamed14,
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1Academic Medical Center, Amsterdam, Netherlands;
2Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Utrecht, Netherlands; 3Hospital
Universitario N.S. de Candelaria, Universidad de La
Laguna, Santa Cruz de Tenerife, Spain; 4University
of Liverpool, Liverpool, United Kingdom; 5Instituto
de Salud Carlos III, Madrid, Spain; 6University Chil-
dren’s Hospital Regensburg (KUNO), Regensburg,
Germany; 7Hannover Medical School, Hannover,
Germany; 8Brighton and Sussex Medical School,
Royal Alexandra Children’s Hospital, Brighton,
United Kingdom; 9Erasmus University Medical Cen-
ter, Rotterdam, Netherlands; 10Ninewells Hospital
and Medical School, University of Dundee, Dundee,
Netherlands; 11University Medical Centre Maribor,
Maribor, Slovenia; 12University of Maribor, Maribor,
Slovenia; 13Biomedical Research Institute, Ninewells
Hospital and Medical School, University of Dundee,
Dundee, United Kingdom; 14Institute of Translational
Medicine, University of Liverpool, Liverpool, United
Kingdom; 15University of Aberdee, Aberdeen, United
Kingdom; 16Alder Hey Children’s Hospital, Liverpool,
United Kingdom; 17University Children’s Hospital
Regensburg (KUNO), Regensburg, United Kingdom;
18Member of the German Lung Research Center
(DZL), Giessen, Germany

Background: Inhaled corticosteroids (ICS) are the
most common asthma controller medication. How-
ever, a high proportion of patients does not respond
to this medication and suffer exacerbations.

Objectives: To identify genes associated with asthma
exacerbations in European children with a reported
use of ICS.

Methods: We performed a genome-wide association
study (GWAS) meta-analysis across three European
asthma cohorts (PACMAN, PASS and followMAGICS)
that participated in the Pharmacogenomics in
Childhood Asthma consortium. We studied 1,204
asthmatic children treated with ICS. The primary
outcome measure was asthma exacerbations, defined
as the use of oral corticosteroids, asthma-related hos-
pitalizations or asthma-related emergency room
visits. Imputation of genetic variants was performed
using the Haplotype Reference Consortium as refer-
ence panel by means of the Michigan Imputation

Server. Association testing of 7.5 million genetic
variants with minor allele frequency ≥1% was per-
formed using logistic regression models and results
were meta-analyzed.

Results: A total of 74 genetic variants were sugges-
tively associated with asthma exacerbations despite
the use of ICS (p ≤ 5 × 10�6). The most significant
variants were located in 9 different loci (minimum p-
value = 2.3 × 10�7), including one gene previously
identified as associated with ICS response in Asian
populations (ALLC). Additionally, novel associations
were revealed in biologically plausible genes with
drug metabolism functions and in genes belonging to
the Wnt/β-catenin signaling pathway.

Conclusions: We identified several novel genes sug-
gestively associated with asthma exacerbations despite
the use of ICS. Validation will be performed in further
independent studies.

38. 17q21 Gene Variation Increases the Risk of
Exacerbations in Asthmatic Children Treated with
Inhaled Corticosteroids: A Meta-Analysis in the
Multi-Ethnic Pica Consortium

Ms. Niloufar Farzan, Susanne J. Vijverberg and
Anke-Hilse Maitland-van der Zee

Academic Medical Center (AMC), University of
Amsterdam, Amsterdam, Netherlands

Background: Genetic variants in the 17q21 locus
are the strongest known genetic determinant for early
onset childhood asthma, and have also been associ-
ated with uncontrolled asthma despite asthma
treatment.

Objectives: The aim of the study was to assess
whether there is an association between a single nucle-
otide polymorphism (SNP) in the 17q21 locus
(rs7216389) and asthma exacerbations despite the
use of inhaled corticosteroids (ICS) in asthmatic chil-
dren and young adults.

Methods: We meta-analyzed the association between
the variant rs7216389 and exacerbations in 4,156
children and young adults with reported ICS use
in twelve studies participating in the multi-ethnic
Pharmacogenomics of Childhood Asthma (PiCA) con-
sortium. This meta-analysis includes patients from
eight distinct European cohorts; BAMSE (n = 122,
Sweden), BREATHE (n = 806, Scotland, UK),
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ESTATE (n = 102, the Netherlands), followMAGICS
(n = 150, Germany), PACMAN (n = 530, the
Netherlands), PAGES (n = 354, Scotland, UK), PASS
(n = 390, UK) and SLOVENIA (n = 199, Slovenia),
from one African-American cohort; SAGE II
(n = 468, USA), from two Latino cohorts; GALA II
(n = 745, USA), HPR (n = 123, USA) and one
North-American trial; CAMP (n = 172, USA). Two
outcome measures were studied: hospitalization/emer-
gency department (ED) visits (available in 12 studies,
n = 4,156 patients) and oral corticosteroid (OCS) use
(available in 9 studies, n = 3,512 patients) in the last
6 or 12 months of the study or first year of the trial.
Meta-analyses with random effects were performed
using an additive genetic model adjusted for age, gen-
der and adjusted British Thoracic Society (BTS) treat-
ment steps.

Results: Overall, 1,433 patients reported hospitaliza-
tions/ER visits and 1,274 patients reported OCS use.
The SNP was statistically significantly associated with
an increased risk of OCS use (OR per increase in var-
iant allele = 1.19, 95%CI: 1.02–1.39, p = 0.03,
I2 = 40.78%). Regarding the hospitalization/ED visits,
the summary effect estimate pointed in the same direc-
tion (OR per increase in variant allele = 1.17, 95%CI:
0.96–1.42, p = 0.1, I2 = 59.44%).

Conclusions: Variation in the 17q21 locus contributes
to an increased risk of exacerbations despite the use of
ICS in children and young adults.

39. Risk of Incident Type 2 Diabetes Following
Anticonvulsant-Mood Stabilizer Treatment
Initiation in Publicly Insured U.S. Youth

Mehmet Burcu1, Julie M. Zito1 and Daniel J. Safer2

1University of Maryland Baltimore, Baltimore, MD;
2Johns Hopkins Medical Institutions, Baltimore, MD

Background: Anticonvulsant-mood stabilizer (ATC-
MS) use for psychiatric conditions has expanded con-
siderably in US youth. There is emerging evidence
that valproate/valproic acid—the most commonly pre-
scribed ATC-MS in US youth—is associated with sig-
nificant weight gain and other metabolic changes. Yet
no previous study has examined valproate/valproic
acid treatment-emergent risk of type 2 diabetes
mellitus (T2DM) in youth.

Objectives: To assess the risk of incident T2DM in
publicly insured US youth following treatment initia-
tion with ATC-MS medication groups: (a) valproate/
valproic acid and (b) other ATC-MS medications.

Methods: Computerized Medicaid claims data were
used to establish a retrospective cohort study of youth
(5–20 years) initiating treatment with ATC-MS medi-
cations during 2005 through 2009. T2DM was
ascertained using a previously validated algorithm
(positive predictive value = 83.9%). Discrete time fail-
ure models were employed to assess the risk of inci-
dent T2DM during follow-up according to the
following: (1) current vs. former use and (2) average
daily dose of each ATC-MS exposure group, adjusting
for disease risk score estimated using >125 baseline
and time-dependent covariates. Finally, the risk of
T2DM was assessed for the leading psychotropic drug
classes (i.e., stimulants and atypical antipsychotics)
used concomitantly with valproate/valproic acid.

Results: In this cohort of 47,559 youth initiating
ATC-MS treatment (mean follow-up = 24.5 months),
44.8% were valproate/valproic acid initiators and
75.0% were diagnosed with a psychiatric disorder.
The risk of T2DM was significantly greater during
current use than former use for valproate/valproic
acid (Relative Risk [RR] = 2.01, 95% CI = 1.07–
3.78), but not for other ATC-MS medications
(RR = 1.37, 95% CI = 0.89–2.10). Further, in current
valproate/valproic acid users, the risk of T2DM inten-
sified significantly with increasing average daily dose
(RR = 3.17 [95% CI = 1.20–8.37] for >750 mg/day
and RR = 1.72 [95% CI = 0.53–5.61] for 500–
750 mg/day compared with <500 mg/day) and with
concomitant atypical antipsychotic use (RR = 2.49,
95% CI = 1.06–5.85). By contrast, stimulant use con-
comitant with valproate/valproic acid was not associ-
ated with an increased risk of T2DM (RR = 0.35,
95% CI = 0.12–1.03).

Conclusions: In publicly insured U.S. youth, current
use of valproate/valproic acid use was associated with
an increased risk of T2DM, which intensified with in-
creasing dose and with concomitant atypical antipsy-
chotic use.

40. Long-Term Adverse Drug Reactions in
Pediatrics: Overview from MUSiC Project
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Daniela Cimmaruta1, Ugo Moretti4, Laura Sottosanti5,
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1University of Campania, Naples, Italy; 2Erasmus
Medical Center University, Rotterdam, Netherlands;
3University of Messina, Messina, Italy; 4University
of Verona, Verona, Italy; 5Italian Medicine Agency,
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Background: Detection of adverse reactions occur-
ring long after start of drug therapy in pediatrics is
challenging in clinical trials due to reduced sample
size and length of follow-up.

Objectives:We explored pattern of adverse drug reac-
tion (ADR) reports in pediatrics in relation to the lag
time between start of treatment and onset of event
across different drug classes and age categories.

Methods: Suspected ADR reports in population youn-
ger than 18 years were retrieved from Italian
Pharmacovigilance Network (IPhN). Time to event
was calculated for all reports including start date of
drug therapy (classified by ATC code) and date of
event occurrence (coded as MedDRA SOC-PT).
Long-term adverse event was identified if occurred
after at least 6 months from start therapy. Long-
term ADRs were analyzed overall, by age-categories,
implicated drug and suspected event. Proportions of
ADRs reported within vs. after 6 months were
compared.

Results: All reports of ADRs have been retrieved from
the IPhN up to May 31, 2016 (N = 335,864), except re-
ports from literature. After exclusion of all reports
concerning adults or with missing or inconsistent
dates, 53,404 reports have been analyses. Among
them, 98% (N = 52.436) were reported within
6 months, mainly after the first week of treatment
(42,780, 80%), while only 2% (N = 968) after
6 months. This proportion slightly increased
(N = 831; 5%) after excluding vaccines. The propor-
tion of ADRs after long term use increased signifi-
cantly with age, ranged from 1.4% (N = 12) among
neonates to almost 50% (N = 407) among adolescents.
In terms of SOCs, ‘Investigations’ (long vs. short:

12% vs. 2.2%), ‘Metabolism/nutrition disorders’
(7.0% vs. 1.4%) and ‘Nervous system disorders’
(11.6% vs. 8.4%) were more often reported after
long-term use. Drugs for which long-term ADRs were
mostly reported included Risperidone (N = 134), So-
matotropin (N = 85) and Valproic acid (N = 42).

Conclusions: Pattern of ADRs in relation to lag time
between treatment start and time of onset significantly
differed across age categories and type of event. The
much larger frequency of long-term ADR reporting
among adolescents could be due to increased expo-
sure to of chronic therapy as compared to neonates
and toddlers. Skin and gastrointestinal adverse reac-
tions are expected to rapidly occur, mainly within
few hours/days after start therapy, while increase of
liver enzymes (reported among ‘Investigations’
SOC) usually occurs after long-term treatment, em-
phasizing the inability to be detected in (short-term)
clinical trials.

41. Oral Glucocorticoids and Incident Diabetes
Mellitus and Hypertension in Children with
Chronic Diseases

Daniel B. Horton1,2, Fenglong Xie3, Lang Chen3,
Melissa L. Mannion3, Brian L. Strom4,
Jeffrey R. Curtis3 and Timothy Beukelman3

1Rutgers Robert Wood Johnson Medical School, New
Brunswick, NJ; 2Institute for Health, Health Care
Policy and Aging Research, New Brunswick, NJ;
3University of Alabama at Birmingham, Birmingham,
AL; 4Rutgers Biomedical and Health Sciences,
Newark, NJ

Background: Diabetes mellitus (DM) and hyperten-
sion (HTN) are known toxicities of glucocorticoids
(GCs), but the rates of these complications in large pe-
diatric populations are not well known.

Objectives: To quantify rates of new-onset DM and
HTN associated with oral GC exposure in children
with autoimmune diseases—inflammatory bowel
disease (IBD), juvenile idiopathic arthritis (JIA), or
psoriasis (PSO)—or a non-immune disease, atten-
tion-deficit/hyperactivity disorder (ADHD).

Methods: Using Medicaid claims data (2000–2010),
we identified children ages 1–18 diagnosed with
ADHD, IBD, JIA, or PSO based on diagnostic
codes ± pharmacy claims. We studied time-varying
oral GC exposures based on pharmacy claims after a
≥6-month GC-free baseline period. Incident DM (type
1 or 2) and HTN were defined by first new claim for
any anti-diabetic drug (injectable or oral) or antihyper-
tensive drug, respectively. Secondary definitions for
type 2 DM and HTN used diagnoses ± pharmacy
claims. We used Cox regression to estimate adjusted
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hazard ratios (aHRs) for GC exposure (prior, any cur-
rent, or current dose) vs. no exposure.

Results: We followed 925,725 children (33%
GC-exposed) for 1.6 million person-years (py). GC
use patterns and absolute rates of new DM and HTN
varied by disease. Incident HTN per 1000 py was more
common than incident DM (unexposed: 2.5 [95% CI
2.4, 2.6] vs. 1.9 [95% CI 1.9, 2.0]; current GC use
(median prednisone-equivalent: 15 mg/day [IQR 7,
30]): 27.1 [95% CI 24.0, 30.6] vs. 8.9 [95% CI 7.2,
10.9]). After adjusting for age, sex, race/ethnicity, calen-
dar year, inclusion diagnosis, comorbidities, and
healthcare usage, GCs were associated with newDMdrug
use: current GCs, aHR 4.2 (95% CI 3.4, 5.3); high-dose
GCs (≥1 mg/kg/day), aHR 5.5 (95% CI 3.7, 8.3). GCs
were more strongly associated with new HTN treatment:
current GCs, aHR 8.1 (95% CI 6.9, 9.4); high-dose GCs,
aHR 20.0 (95%CI 15.9, 25.1). The associations of current
GC use with secondary definitions of DM and HTN were
similar. Results were also similar among children in each
disease cohort. Finally, relative rates of new DM and
HTN were similar between children with recent and re-
mote GC exposure but much lower than with current GC
use (range aHRs 1.4–1.9).

Conclusions: In children with various chronic condi-
tions, current oral GC use is associated with over 4-fold in-
creased rate of newDMand 8-fold higher rate of HTN in a
dose-dependent relationship with current GC use. In abso-
lute and relative terms, HTN is a more common GC-re-
lated complication in children than DM.

42. Fit-for-Purpose Non-Traditional RCTs. What
Will It Take to Convince a Skeptical Community?

Mary E. Ritchey1, Theodore C. Lystig2,
Priscilla Velentgas3, Emily S. Brouwer4,
Daniel A. Canos5, Jennifer Lund6, Bray Patrick-Lake7,
Jesse A. Berlin8 and Nancy A. Dreyer3

1RTI Health Solutions, Research Triangle Park,
NC; 2Medtronic, Minneapolis, MN; 3QuintilesIMS,
Cambridge, MA; 4Shire Pharmaceuticals, Lexington,
MA; 5Centers for Medicare & Medicaid Services,
Baltimore, MD; 6UNC Gillings School of Global
Public Health, Chapel Hill, NC; 7Duke Clinical &
Translational Science Institute, Durham, NC; 8John-
son & Johnson, Titusville, NJ

Background: Randomized controlled clinical trials
(RCTs) are the gold standard for regulatory approval
of new products but may not be reflective of actual

clinical practice. Increasingly, health authorities (regu-
latory and reimbursement) are interested in the effec-
tiveness of medical products within the real-world
and improvements in clinically meaningful health out-
comes. Non-traditional RCT (e.g., pragmatic trials,
randomized registry trials) more closely mimic real-
world use, but they can be more complex in design,
implementation, analysis and interpretation. There
are potential opportunities for increasing efficiencies
and decreasing development costs for both pharma-
ceutical and medical devices through use of non-tradi-
tional RCTs, but barriers need to be addressed for
these designs to be best utilized.

Objectives: The intent of this symposium is to explore
recent developments, methodological challenges, reg-
ulatory changes and clinical examples with regards to
non-traditional RCTs. Further, the symposium offers
a cross-sector forum to discuss issues around existing
barriers, operational challenges, regulatory implica-
tions, and other possible uses for these studies.

Description: The symposium will begin with three
presentations: an overview of non-traditional RCTs
and recent events (Dreyer), and two examples – (1)
Pragmatic trial example (Velentgas), and (2) Progress
to date by the Clinical Trials Transformation Initiative
Registry Trials Project (Lystig). Presentations will be
followed by a guided panel discussion. Presenters will
be joined by key stakeholders (Berlin – industry,
Canos – health authority, Lund – academic, Lake – pa-
tient advocate), and the moderators (Ritchey,
Brouwer) will facilitate panel discussion of barriers
and opportunities for further development of methods
and strategies, namely, data quality, ethics challenges,
outcome adjudication, ability to generalize results, and
adverse event reporting.This abstract is submitted on
behalf of the CER and Medical Device SIGs.

43. Improving Screening of Adverse Drug Events
in Large Electronic Healthcare Databases

Anton Pottegård1, Alec Walker2, Solomon Iyasu3,
Martin Kulldorff4 and Michael Nguyen5

1Clinical Pharmacology, Odense, Denmark; 2Harvard
T.C. Chan School of Public Health, Boston, MA;
3Center for Observational and Real-World Evi-
dence (CORE), New Jersy, NJ; 4Medicine Division
of Pharmacoepidemiology and Pharmacoeconomics,
Boston, MA; 5FDA Sentinel Lead and Deputy Direc-
tor, Regulatory Science Staff, Office of Surveillance
and Epidemiology, Silver Spring, MD
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Background: Pharmacoepidemiological research that
screens large-scale health databases for previously un-
known adverse effects is increasingly common. Inte-
grated systems for prospective monitoring are found
for example in the US Sentinel System project. Exam-
ples of ad hoc systems include screening for carcino-
genic effects of prescription drugs in Kaiser
Permanente and, more recently, Denmark, or symme-
try-based studies conducted in the AsPEN.

Objectives: To discuss challenges and future possibil-
ities of using screening approaches in pharmaco-
epidemiology, with a special emphasis on the issues
related to evaluating and prioritizing potential signals
and the reuse of the same data material in both screen-
ing and subsequent additional studies of the same
association.
Description: This workshop will bring together

people with practical experience from conducting
screening studies and present their views on the dis-
tinct challenges with such analyses. Examples include
approaches to balancing positives with false negatives,
based on evaluation of point estimates, dose-response
patterns, adjustment for multiple testing (p-value
based tests), or Bayesian shrinkage, as well as theoret-
ical considerations regarding re-use of data and the
challenges for regulatory bodies and the industry in
the interpretation of the emerging results. The final
discussion will aim at identifying ways forward for
more qualified conduct of screening studies. As such,
the symposium aims at providing insights to both
those with experience in conducting screening studies
as well as those considering implementing such an ap-
proach in their own data source.

44. Therapeutic Monomania: Physician
Preference-Based Instrumental Variables

Jacques LeLorier1, Sean Henessy2,
Sebastian Schneeweiss3 and Brian Potter1

1University of Montreal, Montreal, QC, Canada;
2University of Pennsylvania, Montreal, PA; 3Harvard
Medical School, Boston, MA

Background: The key step in instrumental variable
(IV) analysis is the identification of a valid and efficient
instrument. In the context of pharmacoepidemiology, an
instrument is an observable variable that, by virtue of
being correlated with the prescribed drug but neither
with any confounder nor with the outcome other then
through prescribed drug, allows one to use it as a proxy
for randomization. In 2006, Brookhart et al. posited that

provider prescribing preferences are, at least in some
cases, a stronger predictor of the prescribed drug than
the patient’s characteristics.

Objectives: To identify strategies that can identify a
given prescription as dictated by prescriber prefer-
ences rather than by patient characteristics. To review
the concept of IVs in the context of physician prefer-
ences and to discuss different methods to establish this
parameter. To present the use of other higher-level in-
struments like hospital or service-based preferences or
regional preferences.

Description: Initially, the importance of the clinical
setting in which the study is done will be emphasized.
We will identify the likelihood of prescriber monoma-
nia given the characteristics of the drug(s), the patient,
the disease under consideration, the specialty of the
physician, and the place where the prescription is writ-
ten (JLL). Past prescription behavior is a method of
quantifying each care provider’s prescription prefer-
ence (Prescribing Preference Estimate, PPE). Different
methods to establish PPEs on the basis of previous
prescriptions and the plausibility of assumptions
needed for PPE to be a valid IV will be presented
and discussed. Methods to estimate the performance
of different PPEs in identifying a monomaniac pre-
scription will be presented based on the presenters pre-
vious publications (SH and SS). Analogous to the
situation with individual monomaniac prescribers,
groups of providers may have similar prescribing be-
haviour within their practice group. This could also
be used as an IV. This concept and its strengths and
weaknesses will be discussed (CD and BP).

45. Medication Use and Criminality

Bjorn Wettermark1, Frank May2,
Bernice S. Elger3 and Ameet Sarpatwari4

1Karolinska Institutet, Stockholm, Sweden; 2Drug &
Therapeutics Information Services, Adelaide, Australia;
3University of Basel, Basel, Switzerland; 4Harvard
Medical School, Boston, MA

Background: Criminality is common in the population
with studies showing a wide variation in prevalence de-
pending on definitions and the degree of severity. There
are also large variations between populations in law en-
forcement and willingness to report. Medicines are
powerful and could induce criminal behavior as well
as be used to prevent criminality. However, the relation-
ship between medicines and criminality has received
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rather limited attention in science due to the large num-
ber of methodological and ethical problems conducting
clinical research on this topic. Pharmacoepidemiology
could offer an opportunity, but problems include diffi-
culties assessing prescribing circumstances and intent,
exposure, and outcome with existing data sources.
There are also many ethical and legal problems in
assessing data as well as methodological challenges in,
e.g. in assessing outcomes and finding appropriate con-
trol groups for fair comparisons.

Objectives: To show how pharmacoepidemiology
could contribute to better understanding of medication
use and criminality, thus promoting a safe and effec-
tive prescribing and use of medicines.The symposium
is of interest for policymakers and researchers promot-
ing rational use of medicines in the society. Specific
groups who would particularly benefit from participat-
ing are researchers active in health policy, drug utiliza-
tion and ethics in observational research.
Description: The symposium will begin with an in-

troduction to the theme, subsequently followed by
three presentations, ending with a panel discussion:

1 Introduction –medicines and criminality. Which are
the key legal issues around medicines. Why is the
topic of importance for pharmacoepidemiologists
(15 min, Ameet Sarpatwari, US)

2 Monitoring medicines utilization in prisons –
possible methods, data sources and ethical issues
(20 min, Bernice S. Elger, Switzerland)

3 Do medicines prevent or cause criminality? Oppor-
tunities and challenges in record linkage using reg-
istries on medicines and criminality. What are the
(20 min, Björn Wettermark, Sweden)

4 What about the doctors? Exquisite dilemmas of un-
certainty and intent: can prescribing data shed any
light? (20 min, Frank May, Australia)

5 Panel debate and discussion with the audience on
how pharmacoepidemiology and drug utilization
research could contribute to a better understanding
of medication use and criminality (15 min, all
presenters above)

46. How to Measure the Impact of
Pharmacovigilance Activities on Public Health?

Helga Gardarsdottir1, Agnes Kant2,
Marie Louise De Bruin3, Christine E. Hallgren3,
Gerald Dal Pan4 and Dominic Way5

1Utrecht University, Utrecht Institute for Pharmaceutical
Sciences, Netherlands; 2Netherlands Pharmacovigilance

Center, ’s Hertogenbosch, Netherlands; 3Copenhagen
Centre for Regulatory Science, Copenhagen, Denmark;
4FDA, Silver Spring, MD; 5King’s College London,
London, United Kingdom

Background: Pharmacovigilance (PV) activities con-
tribute to the protection and promotion of public health
by reducing observed harm by more appropriate use of
medicines. Measuring and evaluating the effectiveness
of pharmacovigilance activities is complicated and re-
mains challenging as it is not currently done so in a
systematic way.

Objectives: To discuss the importance of measuring
the impact of PV activities on public health and assess
the methods available to do so.

Description: Measuring the impact of PV activities
on public health is important as only by evaluating
the system and identifying enablers and barriers are
we able to pinpoint which activities are most suc-
cessful. The ultimate goal is to develop a proactive
pharmacovigilance system, which can be used by
different stakeholders, where maximum effect is
reached by optimal use. In this session, we will dis-
cuss the importance of assessing the impact of PV
on public health, as well as present different
methods used to assess the impact of PV activities.
These methods vary from simple drug utilization
studies to more complicated assessments, where var-
ious influences of the PV pathways, processes and
stakeholder inputs are taken into consideration. The
audience will be actively engaged by the panelists
to participate in the discussion. Presentations will
be based on (current) research experience and focus
on methodological issues relevant for various
stakeholders. Programme outline: (1) Opportunities
and pitfalls when measuring impact of
Pharmacovigilance (Dr. Agnes Kant, Director of the
Netherlands Pharmacovigilance Center & Chair of
the ENCePP SIG on IMPACT, Nl) (2) Measuring
impact – regulatory perspective (Prof. Dr. Marie
Louise de Bruin, professor in Regulatory Science,
Dk) (3) Measuring impact – FDA experience (Gerald
Dal Pan, Director of Office Surveillance and Epide-
miology, USA) (4) Methods used to assess effective-
ness of Risk Minimization Measures (Christine E.
Hallgreen, Assistant professor, DK) (5) Drug utiliza-
tion as an indicator of impact (Helga Gardarsdottir,
Assistant Professor Drug Regulatory Sciences, NL)
(6) Towards a sophisticated framework for measur-
ing and evaluating impact (Dominic Way, Research
Fellow, UK) (7) Closing and discussion.
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47. A Bias in the Evaluation of Bias Comparing
Randomized Trials and Nonexperimental Studies

Jessica M. Franklin1, Sarah Dejene1,
Krista F. Huybrechts1, Shirley V. Wang1,
Martin Kulldorff1 and Kenneth J. Rothman2,3

1Brigham and Women’s Hospital and Harvard Medi-
cal School, Boston, MA; 2Research Triangle Institute,
Research Triangle Park, NC; 3Boston University
School of Public Health, Boston, MA

Background: Hemkens et al. conducted a meta-analy-
sis to compare estimated treatment effects from ran-
domized trials with estimated effects from
observational studies based on routinely collected data
(RCD), such as insurance claims and patient registries.
They calculated a pooled relative odds ratio (ROR) of
1.31 (95% confidence interval [CI]: 1.03–1.65) across
a variety of studies, concluding that RCD studies sys-
tematically over-estimated protective effects. How-
ever, to combine disparate studies, their meta-
analysis inverted results for some clinical questions,
forcing all estimates from RCD to be below 1.

Objectives: To evaluate the statistical properties of
this pooled ROR and to reanalyze the data using a
more appropriate method.

Methods: We proved that the selective inversion rule
employed in the original meta-analysis can positively
bias the estimate of the ROR. We then showed that it
did so by repeating the random effects meta-analysis
using a different inversion rule to investigate the de-
pendence of the ROR on the direction of comparisons.
As an alternative to the ROR, we calculated the ob-
served proportion of clinical questions where the
RCD and trial CIs overlap and compared it with the
expected proportion assuming no systematic differ-
ence between study types. We focused on 50% CIs,
as 95% CIs always overlapped.

Results: When reanalyzing the data using a different
inversion rule, we found an estimated ROR of 0.98
(0.78–1.23), indicating the ROR is highly dependent
on the direction of comparisons. Out of 16 clinical ques-
tions, 50% CIs overlapped for 8 (50%; 25% to 75%)
compared with an expected overlap of 60% assuming
no systematic difference between RCD studies and trials.

Conclusions: There was little evidence of a systematic
difference in effect estimates between RCD and ran-
domized trials. Estimates of pooled RORs across

distinct clinical questions are generally not interpret-
able and may be misleading.

48. Comparing Methods to Generalize Randomized
Clinical Trials without Individual-Level Data for
the Real-World Target Population

Jin-Liern Hong1, Michael Webster-Clark1,
Michele Jonsson Funk1, Sara Dempster2, Til Stürmer1,
Stephen R. Cole1 and Robert LoCasale3

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2AstraZeneca, Boston, MA; 3AstraZeneca,
Gaithersburg, MD

Background: Various methods for generalizing
randomized clinical trial (RCT) results have been
proposed but usually require individual level data for
both RCT and target populations.

Objectives: To compare methods of generalizing RCT
results to target populations without individual level
data.

Methods: We compared 3 methods for generalizing
the results of the JUPITER trial (NCT00239681;
N = 17,802) to a target population of 6,619 trial-
eligible patients in Clinical Practice Research Datalink
(CPRD). The gold standard method, which required
individual level data from both RCT and CPRD, esti-
mated the predicted probability of being in the RCT
and then reweighted the RCT population to reflect
CPRD patient characteristics. Method 1 was similar
to the gold standard method but used simulated indi-
vidual level data based on aggregate CPRD data, as-
suming no correlation between characteristics. For
Method 2, we computed a weighted average estimate
by reweighting subgroup-specific hazard ratios (HR)
or risk differences (RD) in JUPITER based on the dis-
tribution of a given effect modifier in CPRD. For
Method 3, we calculated the expected RD in CPRD
from the overall relative risk reduction observed in JU-
PITER multiplied by the baseline cardiovascular risk
in CPRD. The gold standard method, Method 1, and
Method 2 estimated the expected relative (HR) and ab-
solute (RD) effects of rosuvastatin on cardiovascular
risk in the CPRD, while Method 3 estimated the abso-
lute effect only.

Results: The HR was 0.56 (95% CI: 0.46, 0.69) in JU-
PITER and 0.66 (95% CI: 0.49, 0.90) in CPRD based
on the gold standard method. Using aggregate CPRD
data and Method 1, the HR was 0.63 (95% CI: 0.47,
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0.86). Method 2 estimates ranged from 0.52 to 0.58
depending on the chosen effect modifiers. The 3-year
RD [Standard Error] was �2.0% [0.5] in JUPITER
and �1.6% [0.7] based on the gold standard method.
Methods 1–3 resulted in 3-yr RD of �2.0% [0.5],
�1.8% to �2.1%, and �1.7% [0.2], respectively.

Conclusions: In this example for generalizing the ef-
fect of an intervention from an RCT to a target popu-
lation for which only aggregate data are available,
Method 1 outperformed Method 2 on the relative scale
but Method 3 performed best on the absolute scale. In
the absence of individual data, alternative approaches
may provide reasonable estimates of the relative and
absolute effects, but require additional assumptions.

49. Evaluation of Methods Estimating the
Treatment Effect of a Clinical Trial in Comparison
with an External Comparator

Xiaofeng Zhou1, Vera Frajzyngier1, Ann Madsen1,
Rongjun Shen1, Jamie Geier1 and
Alexander M. Walker2

1Pfizer Inc., New York, NY; 2WHISCON, Newton, MA

Background: To contextualize safety signals in a clin-
ical trial when the control arm is inadequate for com-
parative safety evaluation, a standardized incidence
ratio (SIR, standardized according to the distribution
of person-time over covariate strata in the exposed)
or common incidence ratio (CIR, an estimate of an as-
sumed homogeneous rate ratio – RR – across strata)
may estimate a drug-event association relative to an
external comparator. Maximum likelihood estimates
of the CIR are close to the SIR when the homogeneity
assumption is correct. The assumption usually cannot
be tested.

Objectives: To illustrate the differences between SIRs
and CIRs in the context of observed versus expected
(O/E) analyses.

Methods: We evaluated SIRs and CIRs, given a rare
outcome and a range of sample sizes and rate distribu-
tions. We used (1) hypothetical data mimicking real-
world exposure (13 cases, 2,569 person years (PY))
vs. medium (13 cases, 17,831 PY) or large (237 cases,
336,769 PY) reference groups; (2) sparse data with
large variation in stratum-specific rates (exposed: 5
cases, 689 PY; reference: 8 cases, 4,330 PY); and (3)
hypothetical settings with a range of stratum-specific
rate ratios. We varied the exposed: reference case ratio

and PY ratio from 0.2 to 30 and 0.05 to 300,
respectively.

Results: In the real-world example, the SIR and CIR
were similar with medium and large reference groups:
CIR: 4.68 [95% CI: 2.13, 10.30] vs. SIR: 4.67 [95%
CI: 2.09, 10.43] and CIR: 4.14 [95% CI: 2.35, 7.28]
vs. SIR: 4.09 [95% CI: 2.32, 7.20]. The sparse-data
scenario yielded discrepancies: CIR: 5.96 [95% CI:
1.71, 20.78] vs. SIR: 9.22 [95% CI: 3.20, 26.58]. In
the range-finding scenario, the two estimates tended
toward equality as (i) variation in stratum-specific
RRs decreased, (ii) case counts in reference group be-
came large, (iii) the case ratio became large, and (iv)
when both the case ratio and PY ratio became small
(e.g. case ratio = 1 and PY ratio =1); estimates di-
verged as the PY ratio increased while holding the
case ratio constant.

Conclusions: SIRs and CIRs are not interchangeable
for O/E analyses. When they diverge, the SIR, which
makes fewer assumptions about the data, may be pre-
ferred, unless there is good external reason to antici-
pate a common RR across strata.

50. The Trend-in-Trend Research Design for
Studying the Effects of Treatments with Prominent
Trends in Use

Sean Hennessy1, Xinyao Ji2, Charles E. Leonard1 and
Dylan Small2

1University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; 2Wharton School of the
University of Pennsylvania, Philadelphia, PA

Background: Unmeasured confounding is arguably
the biggest challenge in using non-randomized epide-
miologic studies to infer causal effects.

Objectives: To assess the asymptotic unbiasedness,
statistical properties, simulation performance, and
real-world performance of a new hybrid epidemio-
logic-ecologic design: the trend-in-trend (TT) design,
which is applicable when there is a prominent time
trend in use of the exposure of interest. Rather than
comparing exposed vs. unexposed, TT examines
trends in outcome occurrence as a function of trends
in exposure across strata defined by trends in
exposure. TT is an extension of use of a calendar
time instrumental variable [IV], but unlike a calendar
time IV, is valid even with secular trends in
outcome.
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Methods: We assessed the asymptotic unbiasedness
and statistical properties of a model to use data from
a TT study to estimate the individual-level causal
odds ratio (OR), which approximates the causal risk
ratio when the outcome is rare. We then performed
simulations comparing the performance of the TT
and cohort designs under varying degrees of unmea-
sured confounding. We then applied the TT design
to healthcare data to examine a known positive
association (rofecoxib-acute myocardial infarction
[AMI]) and two presumably null associations
(rofecoxib with serious hypoglycemia and non-
vertebral fracture).

Results: Even in the presence of unmeasured con-
founding, TT is asymptotically unbiased under reason-
able assumptions (rare outcome; covariates and time
period have a multiplicative effect on the probability
of exposure; unmeasured individual-level covariates
are time-invariant or change randomly over time). In
simulations, TT produced ORs with negligible bias
even in the presence of unmeasured confounding.
The average (standard deviation/OR) was similar for
TT vs. cohort (0.0028 vs. 0.0032). In healthcare data,
TT reproduced the known positive association be-
tween rofecoxib and AMI (OR: 1.23, 95% confidence
interval: 1.05, 1.44) compared with a published meta-
analysis RR of 1.23; and known null associations be-
tween rofecoxib and severe hypoglycemia [OR = 1.10
(0.92, 1.28)] and non-vertebral fracture [OR = 0.84
(0.64, 1.09)].

Conclusions: The trend-in-trend design is asymptoti-
cally unbiased even in the presence of unmeasured
confounding and applicable to healthcare data. It
may be useful in settings where there is a strong
time-trend in exposure, including new drugs or other
medical interventions.

51. Interaction Between Clopidogrel and
CYP2C19-Inhibiting Selective Serotonin Reuptake
Inhibitors (SSRIs): A Comparison of Study Designs

Katsiaryna Bykov1,2, Sebastian Schneeweiss2,1,
Robert J. Glynn2,1, Murray A. Mittleman1 and
Joshua J. Gagne2,1

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA

Background: The case-crossover design may be use-
ful for studying the outcomes of drug–drug

interactions (DDI); however, multiple design options
exist and these have not been compared.

Objectives: To compare case-crossover design vari-
ants to a reference cohort study for evaluating DDIs
using clopidogrel and cytochrome P450 (CYP)
2C19-inhibiting SSRIs as an example.

Methods: Using 5 US claims databases (1998–2013),
we conducted a cohort study of patients who were con-
comitantly exposed to clopidogrel and SSRIs. Patients
on inhibiting SSRIs (fluoxetine or fluvoxamine) were
propensity score-matched to patients on other SSRIs
and followed for the occurrence of either ischemic
events or bleeding events. We conducted two types
of case-crossover analyses in one of the databases:
(1) comparing exposure to inhibiting SSRIs during
the pre-defined hazard period to the exposure during
the referent period among patients continuously ex-
posed to clopidogrel for the duration of the study pe-
riod; and (2) evaluating exposure to clopidogrel,
exposure to SSRIs, and their cross-product term
among patients who had an outcome of interest. Expo-
sure to non-inhibiting SSRIs was used as a negative
control in both case-crossover designs, and we varied
the duration and timing of the hazard and referent pe-
riods to evaluate their impact on the results.

Results: In the cohort study, concomitant exposure to
inhibiting SSRIs as compared to exposure to other
SSRIs was associated with increased risk of ischemic
events (HR, 1.11; 95% CI, 1.01 to 1.22). The HR for
bleeding was 0.81 (95% CI, 0.55 to 1.18). Case-cross-
over-1 yielded results that varied depending on the du-
ration and timing of the hazard and referent periods
(range of ORs 0.87–1.15 for ischemic events and
0.95–2.29 for bleeding). Case-crossover-2 yielded re-
sults that were more consistent across different periods
and with those of the cohort study, but only after
adjusting for the effect observed with non-interacting
SSRIs (range of ORs 0.96–1.32 for ischemic events
and 0.68–1.37 for bleeding).

Conclusions: As compared to evaluating exposure to
inhibiting SSRIs among patients continuously exposed
to clopidogrel, evaluating a cross-product term in a
population exposed to either or both of the these drugs
produced more efficient and consistent results, but re-
quired a negative control to address strong confound-
ing by indication.
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52. Validity of Strategies for Sampling Comparison
Cohorts from General Population Registries in
Matched Cohort Studies

Uffe Heide-Joergensen, Johnny Kahlert,
Henrik T. Sørensen and Lars Pedersen

Aarhus University Hospital, Aarhus, Denmark

Background: Life tables can be used to compute sex-
and age-standardized mortality ratios to compare an
index cohort, e.g. a patient cohort, to a general popula-
tion. Access to linkable population based registries
with detailed information on healthcare, socioeco-
nomic, and comorbid factors on an individual level
makes it possible to select comparison cohorts from a
general population to control for confounding.

Objectives: We aimed to examine three strategies for
sampling comparison cohorts: (1) sampling with re-
placement, and sampling without replacement in either
(2) chronological or in (3) random order relative to the
order in which index persons are enrolled.

Methods: The Civil Registration System tracks the
entire population of Denmark from birth (or immigra-
tion) to death (or emigration). We conducted the study
in two steps. First, to assess which if any strategy is bi-
ased, we selected an index cohort from the general
population of Denmark by augmenting the existing
data in the Civil Registration System with simulated
index dates. To this index cohort, we sampled compar-
ison cohorts from the same registry using each of the
three strategies while matching on sex, age and calen-
dar time. We then used the Kaplan–Meier estimator to
compare the mortalities of the index cohort and the
comparison cohorts at ages 1 to 110 years. We simu-
lated index dates at three enrolment rates and per-
formed 1,000 iterations. As the index cohort and the
comparison cohorts represented the same population,
a valid and unbiased sampling strategy should show
no systematic deviation in mortality between the com-
parison cohorts and the index cohort. Second, to assess
if any bias detected in step one would carry over to
non-simulated studies, we selected a cohort of incident
heart failure patients to which we sampled comparison
cohorts from the Civil Registration System using the
three strategies. We compared these comparison co-
horts with respect to mortality using the Kaplan–Meier
Estimator.

Results: We found that comparison cohorts selected
by sampling without replacement in random order

had an increased mortality compared to the index co-
hort. The deviation increased with the enrolment rate.
The mortality of comparison cohorts selected by other
strategies showed no systematic deviation compared to
the index cohort. The heart failure example confirmed
the increased mortality in cohorts sampled without re-
placement in random order.

Conclusions: Sampling without replacement in ran-
dom order produced biased comparison cohorts.

53. Utilizing Natural Language Processing to
Examine the Risk of Arthralgia Between
Vedolizumab and Tumor Necrosis Factor
Inhibitors in Inflammatory Bowel Disease

Tzu-Chieh Lin1, Tianrun Cai1,
Gwendolyn Kane-Wanger1, Andrew Cagan2,
Shawn N. Murphy3, Ashwin Ananthakrishnan3 and
Katherine P. Liao1

1Brigham and Women’s Hospital, Boston, MA; 2Part-
ners HealthCare, Charlestown, MA; 3Massachusetts
General Hospital, Boston, MA

Background: Vedolizumab is a new humanised
monoclonal IgG1 antibody targeting integrin, indi-
cated for moderate to severe inflammatory bowel dis-
ease (IBD) in the US. Arthralgia has been reported
both during vedolizumab and tumor necrosis factor
(TNF) inhibitors therapy. Little is known for the com-
parative risk of arthralgia between these two drugs.

Objectives: To compare the prevalence and risk of
natural language processing (NLP)-defined arthralgia
between vedolizumab and TNF inhibitors in a large
IBD cohort.

Methods: A retrospective cohort was constructed by
including vedolizumab and TNF inhibitors new users
in a published and validated electronic medical record
(EMR) IBD cohort from 2 large tertiary care centers in
the U.S. The first date patients received vedolizumab
or TNF inhibitors was defined as the index date. The
1-year period before the index date was the covariate
assessment period. Each patient was followed for 1-
year from the index date. The primary outcome was
the NLP-identified arthralgia which defined as ≥1 pos-
itive mention of the concept ‘arthralgia’ in EMR notes,
including sub-concepts, e.g. ankle pain, knee pain. In-
verse probability of treatment weight (IPTW) was cal-
culated for each patient by multivariable logistic
regression conditioned on age, gender, Deyo
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combined comorbidity index (CCI), immunomodula-
tors, steroid and baseline event rate. IPTW-weighted
Cox regression models were used to generate the haz-
ard ratio (HR) and 95%CI. We also conducted sub-
group analysis in an incident event cohort.

Results: There were 367 patients in vedolizumab and
1,218 patients in TNF inhibitors group identified from
the IBD cohort. Vedolizumab users were older (mean
age: 41.2 vs. 34.9 years), with higher CCI score and
more prevalent use of immunomodulators (52.3% vs.
31.9%) and steroids (81.5% vs. 40.2%) than TNF in-
hibitors users. All baseline covariates were well-bal-
ance after weighting by IPTW. The crude rate of
arthralgia was 52.7 per 100 person-year in
vedolizumab group and 38.9 per 100 person-year in
TNF inhibitors group. The IPTW weighted Cox model
showed vedolizumab group did not have an increased
risk of arthralgia as compared with the TNF inhibitors
group (HR, 0.91; 95%CI, 0.74–1.13). Consistent result
was found in the incident event cohort (HR, 0.78; 95%
CI, 0.56–1.10).

Conclusions: We did not observe an increased risk of
arthralgia associated with vedolizumab use, as com-
pared with TNF inhibitors.

54. Extraction of Breast Cancer Biomarker Data
from Narrative Clinical Documents Using Natural
Language Processing

Jinghua He1, Fangqian Ouyang2, George Eckert2,
Joel Martin3, Abby Church3, Kristina Knapp3 and
Paul Dexter3

1Merck & Co., Inc., Kenilworth, NJ; 2Indiana Univer-
sity School of Medicine, Indianapolis, IN; 3Regenstrief
Institute, Indianapolis, IN

Background: Assessment of biomarker status is criti-
cal but challenging in epidemiological studies of can-
cer. With the wide-spread adoption of electronic
medical records (EMR) and advances in the nature
language processing (NLP) technology, automated ex-
traction of cancer biomarker data from narrative clini-
cal documents becomes feasible.

Objectives: To construct and validate NLP algorithms
for extraction of clinically important breast cancer bio-
marker data from narrative clinical documents. The
biomarkers of interest are estrogen receptor (ER), pro-
gesterone receptor (PR), and human epidermal growth
factor 2 receptor (HER2).

Methods: A retrospective study was conducted in
Indiana Network for Patient Care (INPC), a large
EMR database. Included were women who had at
least one breast cancer diagnoses at age 18 years
or older, and at least one pathology reports and/or
oncology narrative notes available between 2006
and 2015. NLP algorithms were constructed to
extract individual patient’s biomarker status from
narrative documents as “positive,” “negative,” or
“indeterminate.” To validate the performance of the
NLP algorithms, results were compared against
manual chart review in two hundred randomly
selected patients.

Results: The study cohort consisted of 13,310 women.
Compared against manual chart review, NLP algo-
rithms performed very well for identifying positive re-
sults of all three biomarkers. The sensitivity for ER,
PR and HER2 was 89.9%, 92.6%, and 87.5%, respec-
tively. The specificity was 95.8%, 88.27, and 88.6%,
respectively. The positive predictive value was
99.0%, 97.8%, and 82.4%, respectively. The NPV
was 85.2%, 93.9%, and 97.7%, respectively.

Conclusions: NLP algorithms effectively extracted
breast cancer biomarker status from narrative clinical
documents, providing rich opportunities to conduct
molecular epidemiologic studies of breast cancer using
large EMR databases.

55. Detecting and Encoding Mentions of Suspected
Adverse Events in Twitter Using Natural Language
Processing

Johan Ellenius1, Lucie M. Gattepaille1, Sara Vidlin1,
Carrie Pierce2 and Tomas Bergvall1

1Uppsala Monitoring Centre, Uppsala, Sweden;
2Epidemico, Inc., Boston, MA

Background: One of the major scientific objectives in
the WEB-RADR research project is to explore the
value of social media monitoring for pharmaco-
vigilance purposes. To do so, we have developed a
text mining method for detecting and encoding
suspected Adverse Events (AE) in Twitter. In this
study, we report on two key components of this
method: medical event Named Entity Recognition
(NER) and classification of suspected AE.

Objectives: To develop and evaluate a dictionary
lookup based method for medical event detection and
automatic mapping to MedDRA, and a method to
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identify medicinal product (MP) / medical event com-
binations that describe suspected AEs.

Methods: A total of 31,620 tweets were collected
based on text matching to a list of MPs and manually
annotated by a medical matrix team using a special-
ized distributed curation tool. After noise removal,
6,277 tweets were held out for testing, containing
5,503 MP / AE combinations. Two medical event dic-
tionaries were created: one consisting of MedDRA
Lowest Level Terms (LLT), the other of free text re-
ported reactions/events extracted verbatim from
VigiBase spontaneous reports. A logistic regression
classifier based on 194 features, including MP related,
medical event related and contextual features, was
trained to differentiate between suspected AEs and
other medical events.

Results: Using the VigiBase medical event dictionary
in addition to MedDRA LLT increased the number of
detected medical events from 4,378 to 9,191. The
number of suspected AEs were 966 and 1,962, respec-
tively, thus doubling the recall. Out of the 9,191 MP/
medical event combinations recognized by the NER
module, the logistic regression classifier correctly
identified 1,070 combinations as AE, leading to preci-
sion of 0.44 and a recall of 0.55.

Conclusions: Our work suggests that adding dictio-
naries with increased diversity of expression can
boost the performance of medical event NER. Even
so, medical event detection was found to be the bot-
tleneck in our method for AE detection. Further ef-
forts should be made into improving medical event
detection before a reliable automated pipeline can be
put in place for monitoring drugs on social media
platforms.

56. Extraction of Adverse Event Severity
Information from Clinical Narratives Using
Natural Language Processing

Rebecka Jacobsson, Tomas Bergvall,
Lovisa Sandberg and Johan Ellenius

Uppsala Monitoring Centre, Uppsala, Sweden

Background: The severity, or intensity, of a suspected
adverse drug reaction (ADR) is, in contrast to the seri-
ousness of an ADR, not captured as structured infor-
mation in individual case safety reports but is
sometimes reported as free text. Using natural lan-
guage processing to unlock this information for

automatic analysis in quantitative signal detection
may offer a way to identify seemingly non-serious
ADRs, such as headache and rash, but with severe im-
pact on the patient’s quality of life.

Objectives: To enable the use of severity information
in first-pass screening of new patient safety signals, by
developing methods for automatic detection and clas-
sification of severity expressions that describe ADRs
on a scale of mild/moderate/severe.

Methods: From VigiBase, the WHO global database
of individual case safety reports, 1,579 report narra-
tives written in English were randomly selected. The
reported medical events were automatically annotated
and their severity expressions manually annotated in
the narratives. A two-step approach using support vec-
tor machines (SVMs) was used to extract severity in-
formation. The first step aimed to detect severity
expressions in the same sentence as the ADR. Thirty-
three features related to the following: the word to be
classified, the ADR and their relation were extracted
for all candidate severity-ADR pairs. The second
step aimed to classify the severity of an ADR on a
scale of mild/moderate/severe by using a bag-of-
words approach to generate features for classification.
Both SVMs were trained using cross-validation on
a set of 1103 reports and tested on another 476
reports.

Results: Overall, 17% of the reports contained sever-
ity information and on average had 3.5 severity men-
tions per report. About 88% of the severity mentions
occurred within the same sentence as the reaction.
The severity detection SVM had a precision of 0.82
and a recall of 0.77, while the severity classification
SVM had an precision of 0.98 and a recall of 0.95.
The full pipeline had a precision of 0.84 and a recall
of 0.89.

Conclusions: This machine learning approach
established that it is possible to accurately extract
and classify severity information from VigiBase report
narratives. The largest sources of errors were incorrect
medical event detection, sentences with multiple reac-
tions and severities and previously unseen severity
mentions in the test set.

57. Characterization of Potential Serious Allergic
Reactions Using Data from Natural Language
Processing (NLP) within an Electronic Health
Record (EHR) Based System
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Florence T. Wang, Jennifer Song and Nancy D. Lin

Optum, Boston, MA

Background: The performance of claims-based algo-
rithms to identify serious allergic reaction (SAR) re-
mains low, and case adjudication based on medical
chart review is resource intensive. Review of semi-
structured data derived from clinical notes via NLP
may provide a valid and efficient alternative for case
adjudication.

Objectives: To describe the same-day occurrence of
SAR among patients who receive subcutaneous immu-
notherapy (SCIT). To assess information extracted via
NLP compared with manual review of clinical notes to
characterize SAR events according to established
criteria.

Methods: Using the large US-based Optum EHR Da-
tabase, we identified patients receiving SCIT in 2014
who experienced a potential SAR on the same day.
SCIT and potential SAR were identified based on the
presence of procedure codes (e.g., in-office adminis-
tration of SCIT, codes indicating ER visits, ambulance
services, administration of epinephrine, or tracheos-
tomy/endotracheal intubation). For a sample of the po-
tential cases, NLP-extracted information and the
corresponding de-identified clinical notes from which
the NLP data were derived were independently
reviewed to classify case status and characterize clini-
cal attributes of the SAR.

Results: Among 26,146 patients with a code for SCIT
in 2014, 232 received urgent health care services and/
or treatment potentially related to SAR on the same
day. Of these, we reviewed the NLP data and corre-
sponding clinical notes for 94 potential SAR events
(89 patients); 66 (70%) were classified as SAR
through clinical note review, and 65 (69%) were
classified as SAR through NLP data review. Among
the 61 concordant cases that were classified as SAR
using both review methods, capture of major systems
affected was generally higher via note review than
NLP data review: respiratory (62% v. 54%); skin
(77% v. 61%); cardiovascular (26% v. 2%); and gas-
trointestinal (10% v. 13%); specific timing of onset
was documented in 90% based on note review, as
compared with 7% through NLP data review.

Conclusions: There was good agreement in the classi-
fication of SAR status through clinical note review and
NLP data review, with NLP data review identifying 61

(92%) of the 66 events adjudicated as SAR through
clinical note review. Documentation of major symp-
toms and timing of onset were not as well observed
in the NLP data, suggesting that further NLP refine-
ment or case review via full-text clinical notes may
be necessary depending on study objectives.

58. Using Natural Language Processing to Examine
the Media Uptake of a Study on Isotretinoin Safety

Hossein Mohammadhassanzadeh1,
Samuel A. Stewart1, Robyn Traynor1,
Susan Alexander2 and Ingrid S. Sketris1

1Dalhousie University, Halifax, NS, Canada; 2Nova
Scotia Health Authority, Halifax, NS, Canada

Background: Isotretinoin, prescribed for cystic acne,
increases the risk of miscarriage and fetal abnormali-
ties when taken during pregnancy, but adherence to
pregnancy prevention guidelines during use of this
drug is estimated to be poor. The Canadian Network
of Observational Drug Effect Studies (CNODES) re-
cently published a study on the occurrence of preg-
nancy and pregnancy outcomes during isotretinoin
therapy in the Canadian Medical Association Journal
on April 25, 2016. Media uptake of this study is un-
known but could help to improve drug safety
communication.

Objectives: To better understand how the media pres-
ent pharmacoepidemiological research using the
CNODES’ isotretinoin study.

Methods: Media sources were searched using Google
News from April 25 to May 6, 2016 using a predefined
set of relevant search terms for mention of the
CNODES study. Twenty-six articles were identified
along with 3 publications produced by CNODES
(CMAJ article, press release, podcast). The texts of
the articles were cleaned and the podcast was tran-
scribed. A dictionary of 1295 unique words was cre-
ated using Natural Language Processing (NLP)
techniques (TF-IDF, Porter stemming, stop-word fil-
tering) to identify what words and phrases were most
commonly used among the articles. Similarity between
the articles and reference publications was calculated
using Euclidian distance; hierarchical agglomerative
clustering was used to identify those articles that might
group together.

Results: The top 5 words in the dictionary were preg-
nancy (250 appearances), isotretinoin (220), study
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(209), drug (201), and women (185). Three distinct
clusters were identified, containing 18, 5, and 4 articles
respectively, with 2 articles falling outside these clus-
ters. The readability of the articles increased from clus-
ter 2 (Gunning-Fog index of 16.9) to 3 (index of 12.2).
The use of the term isotretinoin vs. Accutane and the
discussion of pregnancy complications varied between
clusters. For example, the term “pregnanc” appeared
most often in cluster 1 (14.6 average times per article)
and cluster 2 (11.4), and appeared relatively infre-
quently in cluster 3 (1.8). Further work is examining
the nature of the media sources within each cluster.

Conclusions: Media interpretation of the CNODES
study was varied, with differences in synonym usage
and areas of focus. Analyzing media using NLP can
help determine communication effectiveness of drug
safety issues. This project is an important step in un-
derstanding how drug safety studies are taken up in
the media.

59. Reduced Out-of-Pocket Costs and Medication
Adherence – A Population-Based Study

Shenzhen Yao1, Lisa Lix2, Yvonne Shevchuk1,
Gary Teare3 and David F. Blackburn1

1University of Saskatchewan, Saskatoon, SK, Canada;
2University of Manitoba, Winnipeg, MB, Canada;
3Health Quality Council, Saskatoon, SK, Canada

Background: The primary drug benefit provider in
Saskatchewan, Canada, implemented a Seniors Drug
Plan (SDP) benefit in 2007 that capped out-of-pocket
costs at $15 per prescription for individuals aged 65
and older.

Objectives: To quantify the impact of the SDP-drug
benefit program on chronic medication adherence
among the population.
Methods: Design: A retrospective cohort study

Setting: Health-administrative databases in Saskatche-
wan, Canada Exposures: Reduction of out-of-pocket
medication costs to a maximum of $15 per prescrip-
tion (the SDP benefit). Patients receiving chronic
medications were organized into three cohorts: (i) Ex-
posure group (seniors ≥65 receiving the SDP benefit
following implementation of the program); (ii) Pre-
exposure control (seniors ≥65 before implementation
of the SDP); (iii) Parallel control (patients 40–64 not
eligible for SDP due to age). Main outcome mea-
sures: Adherence was measured over 365 days using
the medication possession ratio (MPR). Statistical

analysis: The odds ratio of optimal adherence (i.e.,
MPR ≥ 80%) was estimated using logistic regression
models with generalized estimating equations (GEE).

Results: Between 2005 and 2009, 353,568 adherence
observations were observed from 188,109 unique pa-
tients. Prior to the implementation of the SDP, patients
receiving selective serotonin reuptake inhibitors ex-
hibited the lowest rates of optimal adherence (56.1%
among seniors, 50.9% in the younger control group)
whereas the highest rates were observed in patients re-
ceiving dihydropyridine calcium channel blockers
(77.7% among seniors, 71.9% in the younger group).
Across the population, the SDP benefit was associated
with a significant increase in the odds of optimal ad-
herence (OR = 1.08, 95% CI: 1.04 to 1.11) and was
stronger after excluding patients already receiving
medication benefits from other government programs
(OR = 1.21, 95% CI: 1.16 to 1.26). The SDP was as-
sociated with improved adherence among the sub-
group of prevalent medication users (OR = 1.08,
95% CI: 1.04 to 1.12), but not incident users
(OR = 1.05, 95% CI: 0.98 to 1.13).

Conclusions: Reducing out-of-pocket medication
costs for seniors was associated with small improve-
ments in medication adherence across the population.

60. Cost Predictors Among Hospitalized Pediatric
Patients with Pneumonia

Zachary R. Babcock and Aisling R. Caffrey

University of Rhode Island, Kingston, RI

Background: Pneumonia is the most common reason
for children to be hospitalized in the U.S.

Objectives: To describe predictors of hospitalization
costs among children with pneumonia.

Methods: Our retrospective cohort study included
hospitalizations among children (under 18 years of
age) with a diagnosis of pneumonia. We used a de-
identified data source, the Optum ClinformaticsTM

DataMart with matched Premier Hospital data
(10/2009 to 03/2013). Predictors assessed included
demographics, comorbidities, and treatment-related
characteristics, including initial antibiotic therapy and
changes in therapy. We used a generalized linear re-
gression model with a gamma distribution and log link
to determine which variables significantly impacted
hospitalization costs.
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Results: We identified 1,096 pneumonia-related ad-
missions in 1,013 pediatric patients who received anti-
biotics. The average cost for an admission was $8,393
(SD 23,657) with a median cost of $4,317 (interquar-
tile range 2,609–7,370). The average age was 4 years
and 9.5 months (median 3.0 years). The mean length
of stay was 5.0 days (median 3.0 days) and cost
$2,864 per day. Boys made up 53% of the admissions.
Most admissions had an Elixhauser score of 0 or 1
(82%) and a Charlson score of 0 (57%). A change in
the antibiotic regimen increased costs (mean
$12,619, SD 33,331) compared to those without a
change ($4,449 SD 3,752). However, costs associated
with the two most common therapy changes were
lower than the average admission costs (azithromycin
plus ceftriaxone switched to ceftriaxone alone 14%,
$5,217, SD 4,313; ceftriaxone alone switched to
azithromycin plus ceftriaxone 13%, $6,150, SD
3,754). Factors that affected admission cost included
length of stay (0.14), change in therapy (0.22), age
<2 years (0.11, reference = 2–4 years), age 10–
17 years (0.16), Hispanic ethnicity (0.28), other race/
ethnicity (0.12), Charlson (0.08), and Elixhauser co-
morbidity scores (1 = 0.10, 3 = 0.24, 4 = 0.75, ref = 0).

Conclusions: After length of stay, the most significant
factor for cost was whether there was a change in the
antibiotic therapy regimen.

61. Examining the Health Care Utilization and Costs
among Elderly Patients with Chronic Obstructive
Pulmonary Disease in The United States

Qisu Zhang1, Lin Xie1, Allison Keshishian1,
Yiyun Lin1 and Onur Baser2,3

1STATinMED Research, Ann Arbor, MI; 2Columbia
University, New York, NY; 3STATinMED Research,
New York, NY

Background: Chronic obstructive pulmonary disease
(COPD) is a respiratory condition characterized by a
gradual loss of lung function and progressive limita-
tion of airflow that is not fully reversible.

Objectives: To evaluate the all-cause health care re-
source utilization and costs of COPD in the US Medi-
care population.

Methods: Patients aged ≥65 years on the admission
date with an inpatient stay and a primary discharge di-
agnosis for COPD (International Classification of Dis-
eases, 9th Revision, Clinical Modification diagnosis

codes 491.xx, 492.xx, or 496.xx) were identified using
Medicare data from 01 Jan 2010 to 31 Dec 2012. The
COPD diagnosis date was designated as the index
date. Patients were required to have continuous medi-
cal and pharmacy benefits 12 months before and after
the index date. Demographic and clinical characteris-
tics were examined for the 12-month pre-index period.
The all-cause health care resource utilization and costs
were computed in the 1-year post-index period. De-
scriptive analysis was performed with means and stan-
dard deviations provided for continuous variables and
numbers and percentages for categorical variables.

Results: A total of 1,120,370 patients were identified
after applying the selection criteria. The mean age of
Medicare patients with COPD was 77.3 years (stan-
dard deviation [SD] = 7.5), with the majority being fe-
male (59.3% vs 40.7%) and white (91.2%). The
average Charlson Comorbidity Index was 2.2
(SD = 2.3), with 34.2%, 33.7%, 30.8%, and 24.7%
of the patients having malignancy, diabetes, moder-
ate-to-severe renal disease, and congestive heart fail-
ure, respectively.During the 1-year post-index period,
47.5% of COPD patients had another inpatient visit,
99.9% had an outpatient visit, 99.2% had a pharmacy
visit, 99.0% had an office visit, 62.4% had durable
medical equipment (DME) use, 38.3% had an emer-
gency room (ER) visit, 26.8% had a home health
agency (HHA) visit, and 15.1% had skilled nursing fa-
cility (SNF) use.The all-cause total health care costs
were $31,444 for COPD patients in the 1-year post-in-
dex period, among which the inpatient and outpatient
costs were $12,457 and $8,444, respectively. SNF
ranked as the top outpatient expense ($3,286),
followed by office visit ($4,120), pharmacy ($4,021),
HHA ($1,713), DME ($1,197), and ER ($461) costs.

Conclusions: COPD patients in the US Medicare pop-
ulation incurred significant health care resource utili-
zation and costs in the 1-year period following a
COPD-related hospitalization.

62. Impact of Generic Entry on Imatinib Prices in a
Large Commercial Insurance Database

Ashley L. Cole and Stacie B. Dusetzina

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Drug prices have been the focus of in-
tense debate over recent years, in both the United
States (US) and worldwide. In the US, much of the
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concern around drug prices is related to their impact
on patient access to drugs through increased out-of-
pocket (OOP) spending requirements. High OOP
spending is associated with lower uptake and adher-
ence to drugs in many clinical areas, including oncol-
ogy. In the US, generic competition generally results
in rapid price decreases for orally administered, small
molecule products. However, the effect of generic en-
try on high-priced orally administered oncology drugs
in the US is unknown. Imatinib is a highly effective,
chronic use, anticancer drug and one of the first prod-
ucts for which US generic entry can be studied. Ge-
neric imatinib entered the US market in February
2016.

Objectives: Investigate changes in the total (list) price
of imatinib before and after generic entry and under-
stand patient OOP costs over time.

Methods: We used 2003–2016 MarketScan Commer-
cial Claims and Encounters data (a database of em-
ployer-insured individuals and their dependents) to
identify patients’ index imatinib fill by calendar year
(restricting to 30-day fills for 400-mg imatinib) and
calculated total and OOP costs.

Results: From 2003 to 2015, the inflation-adjusted
median list price for a 30-day supply of branded
imatinib increased from $3,496 to $10,134. The
median prices in 2016 during and after the 180-day
exclusivity period for generic imatinib were $9,711
and $9,201, respectively. The proportion of patients
paying >$50 OOP increased from 22% in 2003 to
49% in 2015, but decreased to 27% for generic
imatinib. However, the proportion of patients paying
>$500 was similar for generic imatinib and branded
imatinib in 2015.

Conclusions: The inflation-adjusted list price for
branded imatinib has more than tripled since 2003.
Preliminary data suggest that entry of generic
imatinib has not yet resulted in lower prices. List
price that increases over time may be offset by
manufacturer rebates not reflected in claims data;
however, these savings are not passed on to patients
and list prices still drive OOP costs through coinsur-
ance/deductibles. As OOP costs for initial fills
increase, there is a higher barrier to imatinib initia-
tion, though patients with consumer-driven/high
deductible health plans may face a lower burden
after the initial fill. The implications of these differ-
ent cost-sharing structures on medication adherence
warrants further research.

63. Effect of Direct-To-Customer Advertising
(DTCA) on Statin Use in the United States

Irene B. Murimi1, Hsien-Yen Chang1,
Matthew Daubresse1, Dima M. Qato2,
Sherry L. Emery2 and G. Caleb Alexander1,3

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 2University of Illinois at Chicago,
Chicago, IL; 3Johns Hopkins Medicine, Baltimore,
MD

Background: The value of direct-to-consumer adver-
tising (DTCA) of prescription drugs is widely debated,
as is the effect of DTCA on prescription sales and
health care utilization.

Objectives: To examine the association between
DTCA intensity for statin medications and prescrip-
tion sales and cholesterol-related health care
utilization.

Methods: We conducted an ecological study for 75
designated market areas (DMAs) from 2005 to 2009
in the US using linked data regarding: (1) televised
DTCA volume for rosuvastatin (CrestorTM) and ator-
vastatin (LipitorTM) derived from Nielsen television
ratings; (2) non-DTCA marketing and promotion de-
rived from IMS Health Integrated Promotion Services;
(3) prescription drug sales derived from IMS Health
Xponent; (4) prescription drug and ambulatory care
health care utilization derived from Truven MarketScan;
and (5) contextual factors such as healthcare density and
socioeconomic status derived from the Area Resource
File. We derived information for each month at each
DMA and used multi-level negative binomial regression
to account for nesting of individuals within DMAs. Main
outcomes of interest were the volume of prescription
sales for the advertised statins, the number of statin
prescriptions dispensed, and the number of high
cholesterol-related outpatient visits.

Results: The intensity of ad exposures per household
varied substantially across DMAs. After adjustment
for socioeconomic, demographic and clinical charac-
teristics, each 100-unit increase in ad viewership was
associated with a 2.22% (95% confidence interval [CI]
0.30 to 4.19%) increase in rosuvastatin and atorvastatin
sales. Similar patterns were observed between DTCA
and statin dispensing to the commercially insured.
DTCA was associated with increases in high choles-
terol-related outpatient visits among adults 18–45 years
old (3.15% increase in visits per 100-unit increase in
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viewership, 95% CI: 0.98 to 5.37%) but not among
those 46–65 years old (0.51%, 95% CI:�1.49 to 2.55%).

Conclusions: DTCA for statins was associated with
increases in statin utilization and hyperlipidemia-re-
lated outpatient visits, especially for young adults.

64. Severe Adverse Events Impact Overall Survival
(OS) and Costs in Elderly Patients with Advanced
NSCLC on Second-Line Therapy

Hossein Borghaei1, Mayank Gandhi2, Annie Guerin3,
Raluca Ionescu-Ittu3, Irina Pivneva3, Sherry Shi3 and
Yeun Mi Yim2

1Fox Chase Cancer Center, Philadelphia, PA;
2Genentech, Inc., San Francisco, CA; 3Analysis Group,
Inc., Montreal, QC, Canada

Background: Among elderly patients with advanced
non-small cell lung cancer (aNSCLC), treatment be-
yond first-line therapy may be associated with higher
risk of adverse events (AEs) due to patients’ poorer
performance status and higher disease burden and
comorbidities.

Objectives: This study assessed the impact of severe
AEs during second-line (2 L) therapy on OS and cost
of care in elderly with aNSCLC.

Methods: Patients aged ≥65 years, diagnosed with
aNSCLC between 2007 and 2011 and receiving 2 L
chemotherapy/targeted therapy, were identified in the
SEER-Medicare database (2006–2013). Fifty-seven
AEs were identified by literature review and consulta-
tion with an oncologist. Severe AEs were operational-
ized as hospitalizations during which a diagnosis for
≥1 AEs was recorded. OS post-initiation of 2 L che-
motherapy/targeted therapy were compared between
patients with and without severe AEs using Kaplan–
Meier analyses and multivariate Cox proportional-
hazards regression model in which the occurrence of
the first severe AE during 2 L was treated as a time-
dependent covariate. All-cause healthcare costs were
compared between patients with and without severe
AEs using multivariate two-part regression models.

Results: Among 3,967 patients initiating 2 L, 1,624
(41%) had ≥1 severe AEs and 2,343 (595) did not have
a severe AE during 2 L. Hypertension (26%), anemia
(24%), and pneumonia (23%) were most commonly
reported severe AEs during 2 L. Patients with and
without severe AEs were similar in demographic and

cancer characteristics at diagnosis and 2 L treatment
regimens; although patients with severe AEs had more
comorbidities, notably anemia (69% vs 60%). OS was
significantly shorter for patients with severe AEs dur-
ing 2 L than patients without severe AEs, in both un-
adjusted analyses (median OS: 5.5 vs. 10.5 months;
1-year OS rates: 26% [95% CI: 24–28%] vs. 46%
[44–48%]; 2-year OS rates: 11% [9–13%] vs. 23%
[21–25%]; log-rank p < 0.01) and adjusted analyses
(adjusted hazard ratio 2.31 [2.16–2.47]). Cost of car-
ing for patients with severe AEs was more than twice
higher than those patients without severe AEs
($16,135 vs $7,559 per-patient-per-month).

Conclusions: Occurrence of severe AEs among el-
derly aNSCLC patients who are receiving 2 L chemo-
therapy/targeted therapy is associated with worse
clinical outcomes and a higher economic burden. Re-
sults of this analysis suggest that better tolerated ther-
apies may improve outcomes for patients and reduce
cost to the healthcare system.

65. Incidence Rates of Neurotropic-Like and
Viscerotropic-Like Diseases in Mexico, Brazil and
Malaysia

Carine Cohen1, Edson Moreira2, Homero Nañez3,
Nachi Jeyaseelan4, Catherine Huoi1, Joshua Nealon5,
Elsa Sarti6, Esteban Puentes-Rosas6,
Annick Moureau1, Alena Khromava7 and
On behalf of the Study Team8

1Sanofi Pasteur, Lyon, France; 2Brazilian Ministry of
Health, Bahia, Brazil; 3University Hospital Dr. Jose
E. Gonzalez UANL, Monterrey, Mexico; 4Hospital
Raja Permaisuri Bainun, Ipoh, Perak, Malaysia; 5

Sanofi Pasteur, Singapore, Singapore; 6Sanofi Pas-
teur, Mexico City, Mexico; 7Sanofi Pasteur, Toronto,
ON, Canada; 8Brazil, Mexico, Malaysia

Background: Dengue is a major public health concern
in many tropical and subtropical regions of the world.
CYD-TDV, a live, attenuated, tetravalent dengue vac-
cine, is indicated for the prevention of dengue caused
by serotypes 1, 2, 3 or 4, in subjects 9 up to 60 years
of age living in endemic areas. The vaccine is built
on the yellow-fever 17D backbone, which has been as-
sociated with very rare events of neurotropic disease
(ND) and viscerotropic disease (VD). There is a theo-
retical risk that such conditions may occur after vacci-
nation with the dengue vaccine. No case of ND or VD
has been reported during the clinical development of
CYD-TDV.
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Objectives: To assess the background incidence of
viscerotropic-like and neurotropic-like diseases in
Mexico, Brazil and Malaysia before CYD-TDV intro-
duction to ultimately facilitate the interpretation of any
potential safety signal after larger-scale vaccine
implementation.

Methods: In each country, several hospitals per-
formed a retrospective chart review over a one-year
period of confirmed or suspected cases of Guillain-
Barré syndrome (GBS), Fisher syndrome, Aseptic
Meningitis, Encephalitis, acute disseminated encepha-
lomyelitis, and multiorgan failure with no confirmed
cause. Brighton Collaboration (BC) criteria were
used to evaluate the diagnosis certainty of neuro-
tropic-like conditions. Denominators were obtained
by combining different sources of data on the health
care system, the population living in the catchment
area of the study hospitals (census data), and other
neighbor hospitals.

Results: Based on preliminary results from Brazil and
Mexico, the estimated incidence rates of neurotropic-
like disease (level 1 of BC) were 1.44 (95% CI:
0.96–2.07) per 100,000 person-years in Mexico and
4.42 (95% CI: 3.26–5.58) per 100,000 person-years
in Brazil. The estimated incidence rates of
viscerotropic-like disease were 2.83 (95% CI: 2.14–
3.67) and 1.11 (95% CI: 0.36–2.58) per 100,000 per-
son-years, respectively.

Conclusions: The estimated incidence of neurotropic-
like diseases is broadly consistent across countries and
with available data from the literature.

66. Determination of Days Since Last Active
Medical Support for Chronic Lung Disease,
Associated with Respiratory Syncytial Virus
Hospitalizations in Infants

Yoonyoung Choi1, Cody Meissner2, Haesuk Park1,
Babett Brumback1 and Almut G. Winterstein1

1University of Florida, Gainesville, FL; 2Tufts Medi-
cal Center, Boston, MA

Background: The high cost of passive immunization
with monoclonal antibody for RSV infection has re-
sulted in restrictive selection of high-risk patients.
Chronic lung disease (CLD) is the exclusive criterion
that qualifies children for prophylaxis in their second
year of life if they required active CLD treatment
within 6 months before RSV season onset.

Objectives: This study aimed to determine the risk for
RSV hospitalizations in children with active CLD and
to examine risk variation by days since last active
treatment.

Methods: This was a retrospective cohort study using
Florida and Texas Medicaid claims data linked to birth
certificates for children aged 0–24 months and their
mothers between 1999 and 2010. CLD treatment was
ascertained from medical or pharmacy claims related
to diuretics, steroids, oxygen supplementation or ven-
tilation requirement on birth certificates, whichever
occurred last before start of every 15-day time block
during the RSV season (November to February). Days
since last treatment were categorized (1–30, 31–60,
61–90, 91–120, 121–150, 151–190 and 191–245) to
estimate hazard ratios using a time dependent covari-
ate Cox regression model.

Results: A total of 1,321,091 infant-seasons were in-
cluded in the analysis and 7,820 infants received med-
ical support for CLD within up to 8 months before a
season time-block. During the 4-months RSV season,
7,634 RSV hospitalizations occurred. In multivariate
analyses, CLD requiring active treatment was highly
associated with RSV hospitalizations (HR 2.60, 95%
CI 2.09–3.24). The elevated risk decreased around
91–120 days since last active treatment (91–120 vs.
1–30 days: HR 0.48, 95% CI 0.24–0.97) and remained
steady thereafter.

Conclusions: Infants with evidence of active CLD
treatment had a greater likelihood of RSV hospitaliza-
tions. Last active treatment for CLD less than 3 month
from any time during RSV season was associated with
an increased risk for RSV hospitalizations.

67. Income-Driven Food Insecurity Drives
Treatment Non-Adherence and Virologic Failure in
HIV/HCV-Coinfected Individuals

Celline C. Almeida-Brasil1,2, Erica E.M. Moodie1,
Marina B. Klein3 and Joseph Cox1,3

1McGill University, Montreal, QC, Canada; 2Univer-
sidade Federal de Minas Gerais, Belo Horizonte, Brazil;
3McGill University Health Centre, Montreal, QC,
Canada

Background: Virologic failure, defined as the inabil-
ity to suppress HIV viral replication, continues to be
common among HIV-infected people. Although non-
adherence to antiretroviral therapy (ART) is the main
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determinant of virologic failure, distal variables such
as socioeconomic status could lead to this outcome
through other factors.

Objectives: To identify the distal predictors of HIV
virologic failure in HIV/HCV-coinfected people.

Methods: We analyzed data from a Canadian multi-
center prospective cohort study following HIV-HCV
co-infected adults every 6 months between 2012 and
2015. Only participants receiving ART and participat-
ing in the Food Security Substudy were included in
this analysis (N = 663; 75% male). Self-administered
questionnaires collected information on socioeco-
nomics (e.g., age, gender, education, income), behav-
iour (e.g., drug and alcohol use, mental disorders)
and treatment (e.g., ART regimen, time on ART,
HCV medications). Clinical measures (e.g., HIV
RNA, CD4+) were also recorded. Adherence to ART
was assessed through self-report, as were measures
of food insecurity using the adult scale of Health
Canada’s Household Food Security Survey Module
(HFSSM). Generalized estimating equations were
used to identify the following: (1) the predictors of vi-
rologic failure (defined as HIV-RNA
level > 1000copies/ml); (2) the factors associated with
its strongest predictor: treatment non-adherence; and
(3) the factors associated with predictors of non-
adherence.

Results: At baseline, 4% of participants had viro-
logic failure and 20% reported having missed any
HIV treatment doses in the past 4 days. In a multi-
variate analysis, the only direct predictor of virologic
failure was non-adherence to ART, which increased
the odds of virologic failure by almost four times
(OR = 3.9; p ≤ 0.01). Non-adherence was predicted
by having younger age (OR = 1.6; p ≤ 0.01) and
having skipped meals (OR = 1.6; p ≤ 0.01). Skip-
ping meals was in turn associated with having lower
monthly income (OR = 1.4; p = 0.03), not working
(OR = 2.1; p ≤ 0.01), living alone (OR = 1.5;
p ≤ 0.01) and using injection drugs (OR = 5.0;
p ≤ 0.01).

Conclusions: Although the only direct association
with virologic failure was non-adherence, distal
factors such as socioeconomic status and drug use
may still be relevant when conceptualizing
interventions to improve therapeutic success. ART
non-adherence may be driven by a constellation of
negative factors associated with food insecurity and
poverty.

68. Cumulative Viral Load and Incident
Myocardial Infarction: Handling the Initiation of
Antiretroviral Therapy

Robin M. Nance1, Heidi M. Crane1,
Susan R. Heckbert1, Daniel R. Drozd1,
Matthew Budoff2, Matthew Feinstein3,
Jessica Williams-Nguyen1, Greer Burkholder4,
Michael J. Mugavero4, William C. Mathews5,
Richard D. Moore6, Joseph J. Eron7, Peter W. Hunt8,
Elvin Geng8, Maria E. Perez-Trejo9, Michael S. Saag4,
Mari M. Kitahata1 and Joseph A.C. Delaney1

1University of Washington, Seattle, WA; 2Univer-
sity of California: Los Angeles, Los Angeles, CA;
3Northwestern University, Chicago, IL; 4Univer-
sity of Alabama at Birmingham, Birmingham,
AL; 5University of California-San Diego, San
Diego, CA; 6Johns Hopkins Bloomberg School of
Public Health, Baltimore, MD; 7University of North
Carolina, Chapel Hill, WA; 8University of California:
San Francisco, San Francisco, CA; 9McGill University,
Montreal, QC, Canada

Background: Persons living with HIV (PLWH) are at
increased risk of cardiovascular events including type
1 (atheroembolic) myocardial infarction (MI). The ex-
tent to which various HIV-specific risk factors contrib-
ute to this increased risk is unclear.

Objectives: To understand whether burden of cumula-
tive viral load (VL) is associated with increased rates
of MI, even in the context of active antiretroviral ther-
apy (ART).

Methods: The CFAR Network of Integrated
Clinical Systems (CNICS) is a multi-center cohort
with 8 clinical sites and >22,000 patients followed
during routine clinical care. The repository includes
comprehensive clinical data and centrally adjudi-
cated MIs providing a definitive, well-validated
clinical outcome. Cumulative VL (copy-years of
virus in a participant) was estimated using measures
obtained from routine care and fit with a time-
weighted sum using the trapezoidal rule. We
modeled the association between cumulative VL
and incident MI using marginal structural Cox
models. Inverse probability weights were estimated
using age, sex, site, race, smoking, diabetes, treated
hypertension, statin use, and nadir CD4. We exam-
ined types 1 and 2 MIs separately, as a secondary
analysis. VL was transformed into log(viral
load + 1).
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Results: Among 22,974 PLWH, there were 401 MIs
during up to 7.5 years of follow-up (median 4.5 years).
Inverse probability weights became large over follow-
up, reaching a range of 0.1 to 336 after 9 years, so we
censored follow-up at 7.5 years. Higher cumulative
VL (log-transformed) was associated with risk of all
MI (hazard ratio (HR) 1.08, 95% Confidence Interval
(CI): 1.04–1.13; min weight 0.1, max weight 96).
Restricting the sample to the 1225 PLWH never on
ART (33 MIs, min weight 0.1, max weight 48), higher
cumulative VL was associated with all MI (HR 1.32,
95% CI: 1.15–1.52). Restricting to the 8054 PLWH
who started ART while under follow-up (93 MIs,
min weight 0.1, max weight 49), the association was
non-significant (HR 1.06; 95% CI: 0.99–1.14). Find-
ings for types 1 and 2 MI subgroups showed similar
associations to those found for all MI. Results were ro-
bust to trimming or truncating large weights, as PLWH
with MIs did not have large weights.

Conclusions: Stratifying person-time by ART shows
important effect measure modification in estimates,
suggesting room for clarifying the roles of both ART
and cumulative viremia on incident MI among PLWH.
Higher cumulative viral load is associated with a
higher risk of both type 1 and type 2 MI among treat-
ment-naïve PLWH.

69. Respiratory Effect of Beta-Blockers in People
with Asthma and Cardiovascular Disease:
Population-Based Nested Case Control Study

Daniel R. Morales1, Brian J. Lipworth1,
Peter T. Donnan1, Cathy Jackson2 and Bruce Guthrie1

1University of Dundee, Dundee, United Kingdom;
2University of Central Lancashire, Preston, United
Kingdom

Background: Cardiovascular disease is a common co-
morbidity in people with asthma. However, safety
concerns have caused heterogeneity in clinical guide-
line recommendations over the use of cardioselective
beta-blockers in people with asthma and cardiovascu-
lar disease, partly because risk in the general popula-
tion has been poorly quantified.

Objectives: To measure the risk of asthma exacerba-
tions with beta-blockers prescribed to a general popu-
lation with asthma and cardiovascular disease.

Methods: Linked data from the UK Clinical Practice
Research Datalink was used to perform nested case-

control studies among people with asthma and cardio-
vascular disease matched on age, sex and calendar
time. Adjusted incidence rate ratios (IRR) were calcu-
lated for the association between oral beta-blocker use
and moderate asthma exacerbations (rescue oral ste-
roids) or severe asthma exacerbations (hospitalisation
or death) using conditional logistic regression.

Results: The cohort consisted of 35,502 people
identified with active asthma and cardiovascular
disease, of which 14.1% and 1.2% were prescribed
cardioselective and non-selective beta-blockers, re-
spectively, during follow-up. Cardioselective beta-
blocker use was not associated with a significantly in-
creased risk of moderate or severe asthma exacerba-
tions. Consistent results were obtained following
sensitivity analyses and a self-controlled case series
approach. In contrast, non-selective beta-blockers
were associated with a significantly increased risk of
moderate asthma exacerbations when initiated at low
to moderate doses (IRR 5.16, 95% CI 1.83–14.54,
P = 0.002), and both moderate and severe exacerba-
tions when prescribed chronically at high dose (IRR
2.68, 95% CI 1.08–6.64, P = 0.033 and IRR 12.11,
95% CI 1.02–144.11, P = 0.048, respectively).

Conclusions: Cardioselective beta-blockers pre-
scribed to people with asthma and cardiovascular dis-
ease were not associated with a significantly
increased risk of moderate or severe asthma exacerba-
tions, in contrast to non-selective beta-blockers, sug-
gesting they may have a favorable benefit-risk
balance if strongly indicated.

70. Severity of COPD in New Users of Aclidinium
Bromide and Other COPD Medications: A
Population-Based Study in the United Kingdom
and Denmark

Cristina Rebordosa1, Jordi Castellsague1,
Nina Kristiansen2, Anton Pottegård2, Estel Plana1,
Jaume Aguado1, Esther Garcia-Gil3,
Jesper Hallas2 and Susana Perez-Gutthann1

1RTI Health Solutions, Barcelona, Spain; 2Clinical
Pharmacology and Pharmacy, Odense, Denmark;
3Astra Zeneca, Barcelona, Spain

Background: Aclidinium bromide was approved for
the treatment of chronic obstructive pulmonary disease
(COPD) in 2012. As part of the pharmacovigilance
plan, a drug utilization study in several European
countries is ongoing.
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Objectives: To evaluate the severity of COPD in new
users of aclidinium and other COPD medications in
the United Kingdom (UK) and Denmark.

Methods: A cohort in the UK Clinical Practice Re-
search Datalink and the Danish National Health Data-
bases (2012–2015) included new users aged 40 years
or older with a diagnosis of COPD treated with long-
acting muscarinic antagonists (LAMA) (aclidinium,
tiotropium, other LAMA), long-acting beta2-agonists
(LABA), or LABA/inhaled corticosteroids (LABA/
ICS). COPD severity was defined according to a vali-
dated algorithm as Mild, no regular bronchodilator
treatment; Moderate, regular bronchodilator treatment;
Severe, ≥1 COPD hospitalization, or ≥2 exacerbations
without hospitalization in the prior 12 months; and
Very severe, use of oxygen therapy, scheduled lung
transplant, or respiratory failure.

Results: Overall, there were 5,820 new users of
aclidinium, 3,295 in CPRD and 2,525 in Denmark,
and 141,514 users of other COPD medications,
60,605 in CPRD and 80,909 in Denmark. Severe or
very severe COPD was more frequent in new users
of LAMA (range, 32.5–45.8% in CPRD; 57.9–68.9%
in Denmark) than in new users of LABA (31.1%,
CPRD; 55.3%, Denmark) and LABA/ICS (37.7%,
CPRD; 55.2%, Denmark). New users of aclidinium
had the highest severity. The aclidinium severity dis-
tribution in CPRD was Mild, 3.5%; Moderate,
50.7%; Severe, 43.8%; and Very severe, 2.0%. Distri-
bution in Denmark was 5.0%, 26.0%, 58.0%, and
10.9%, respectively. The proportion of users of the
study medications with severe and very severe COPD
was higher in Denmark (range, 55.2–68.9%) than in
CPRD (range, 31.1–45.8%).

Conclusions: New users of aclidinium had more se-
vere COPD than new users of other LAMA and COPD
medications. The higher COPD severity in Denmark is
consistent with the nature of the database, which is
based on hospital and outpatient clinic diagnoses.

71. Sulfonylureas and the Risk of Adverse
Cardiovascular Events Among Patients with Type
2 Diabetes: A Population-Based Cohort Study

Kristian B. Filion1, Laurent Azoulay1, Hui Yin2,
Oriana H. Yu1 and Samy Suissa1

1McGill University, Montreal, QC, Canada; 2Lady
Davis Institute, Jewish General Hospital, Montreal,
QC, Canada

Background: The cardiovascular safety of sulfonyl-
ureas in the treatment of type 2 diabetes is controver-
sial, with previous studies providing conflicting
evidence.

Objectives: To determine if the use of sulfonylureas is
associated with adverse cardiovascular events among
newly treated patients with type 2 diabetes.

Methods: We conducted a population-based cohort
study of newly treated patients with type 2 diabetes
using data from the United Kingdom’s Clinical Prac-
tice Research Datalink, linked to Hospital Episode Sta-
tistics and Office for National Statistics vital statistics
data. Inclusion was restricted to patients whose first
oral anti-diabetic drug was metformin or a sulfonyl-
urea in monotherapy, between 1998 and 2013. Expo-
sure was defined using an ‘as-treated’ approach, with
exposure determined by the prescription that defined
cohort entry, and patients considered continuously
exposed until drug discontinuation, defined as a gap
of 30 days after the end of a prescription, or a prescrip-
tion for a new antidiabetic drug, at which point the pa-
tient was censored. Metformin and sulfonylurea users
were matched 1:1 on high-dimensional propensity
score, and Cox proportional hazards models were used
to compare the rate of cardiovascular events (hospital-
ization for myocardial infarction [MI], hospitalization
for ischemic stroke, cardiovascular death, and all-
cause mortality) with sulfonylureas versus metformin.

Results: Our cohort included 94,750 patients (17,612
sulfonylurea users and 77,138 metformin users). After
matching, sulfonylurea monotherapy, compared with
metformin monotherapy, was not associated with an
increased risk of MI (HR: 1.04, 95% CI: 0.85 to
1.25) but was associated with increased risks of ische-
mic stroke (HR: 1.25, 95% CI: 1.002 to 1.56), cardio-
vascular death (HR: 1.25, 95% CI: 1.06 to 1.47), and
all-cause mortality (HR: 1.60, 95% CI: 1.45 to 1.76).
In absolute terms, this risk represents an additional
2.0 ischemic strokes, 3.5 cardiovascular deaths, and
21.4 all-cause deaths per 1,000 patients per year with
sulfonylureas.

Conclusions: Sulfonylureas were not associated with
an increased rate of MI but were associated with
higher risks of ischemic stroke, cardiovascular death,
and all-cause death compared with metformin among
patients with type 2 diabetes.
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72. Comparative Cardiovascular Safety of
Strontium Ranelate and Bisphosphonates Amongst
Patients with No Contraindications: a Multi-
database Study in our European Countries by the
EU-ADR Alliance

M. Sanni Ali1, Klára Berencsi2, Karine Marinier3,
Nicolas Deltour3, Samuel Hawley1, Lars Pedersen2,
Peter Rijnbeek4, R.G. Duijnhoven4,
Johan Van der Lei4, Francesco Lappi5,
Monica Simonetti5, Cristina Reyes-Reyes6,
Miriam Sturkenboom4 and Daniel Prieto-Alhambra1,6

1University of Oxford, Oxford, United Kingdom;
2Aarhus University, Aarhus, Denmark; 3Laboratoires
Servier, Suresnes, France; 4Erasmus MC Medical
Centre, Rotterdam, Netherlands; 5Italian College of
General Practitioners and Primary Care, Florence,
Italy; 6Universitat Autonoma de Barcelona and
Instituto de Salud Carlos III, Barcelona, Spain

Background: Concerns on strontium ranelate (SR)
cardiovascular safety have led to new contraindica-
tions and restricted use. However, evidence on the
safety of SR compared to oral bisphosphonates (BP)
in the new target population (with none of the contra-
indications) is scarce.

Objectives: To compare the risk of cardiac and throm-
boembolic events between new users of SR and oral
BPs without contra-indications for SR.

Methods: We conducted two multinational, multi-
database (Aarhus Denmark, HSD Italy, SIDIAP
Spain, and THIN UK), non-interventional nested
case-control studies. Within a cohort of new users of
SR or BP and with no contraindications for SR use,
we matched cases of (1) Acute myocardial infarction,
AMI, and (2) Venous Thromboembolism, VTE, to
10 controls on gender, year of birth, index date and
country (database). Conditional logistic regression
was used to estimate odds ratios and 95% confidence
intervals (CIs) according to current SR (vs current
BP) use, adjusting for potential confounders, within
each database. Data were pooled using two stage
(random effects) and one stage pooling (analysing all
matched sets together).

Results: No significant association was found between
current use of SR (vs current BP) and AMI: OR 0.87
[95%CI 0.71 to 1.06] in one stage and OR 0.83 [0.61
to 1.13] in two-stage pooling. For VTE, no significant
association was found with current SR (compared to

current BP) either in the one (0.94 [0.78 to 1.13]) or
two stage pooling (1.01 [0.69 to 1.47]).

Conclusions: This study found no evidence of an in-
creased risk of either AMI or VTE associated with cur-
rent SR compared to current BP use amongst users
without contra-indications for SR use. However,
meta-analyses of these studies indicate evidence of be-
tween-database heterogeneity, which calls for a cau-
tious interpretation of these findings, as well as for
potential additional analyses to be completed in the
coming year.

73. Cardiovascular Safety of Vildagliptin: Pan-
European Non-Interventional Safety Study

Rachael Williams1, Frank de Vries2, Carmen Serban3,
Sandra Lopez4, Wolfgang Kothny3 and
Raymond Schlienger3

1Clinical Practice Research Datalink, London, United
Kingdom; 2Maastricht University Medical Center,
Department of Clinical Pharmacy and Toxicology,
Maastricht, Netherlands; 3Novartis Pharma AG,
Basel, Switzerland; 4Novartis Pharmaceuticals Corp,
East Hanover, NJ

Background: Vildagliptin (vilda) is a DPP-4 inhibitor
for type 2 diabetes treatment, available as single agent
and fixed-dose combination with metformin. In response
to an EMA request, vilda safety outcomes including
cardiovascular (CV) events were assessed.

Objectives: To assess if vilda is associated with an in-
creased risk of incident CV events compared to other
non-insulin antidiabetic drugs (NIADs).

Methods: Cohort study using data from 5 European
electronic healthcare databases (DBs) from the UK
(CPRD), Germany and France (IMS Disease Ana-
lyzer), Denmark (OPED) and Sweden (National Reg-
isters). Patients with type 2 diabetes aged ≥18 years
with a NIAD prescription from Jan 2005 to Jun 2014
were included. Index date was date of first prescription
in the study period. Time-dependent exposure (vilda
vs. other NIADs) was assigned. Patients with cancer,
HIV/AIDS or insulin prior to index date were ex-
cluded. Patients were followed until earliest of DB
coverage end, transfer out of the DB, death, insulin
prescription or outcome (myocardial infarction [MI],
acute coronary syndrome [ACS] or stroke). Incidence
rates (IRs) and 95% confidence intervals (CIs) were
calculated and negative binomial regression used to
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estimate incidence rate ratios (IRRs) and 95% CIs,
adjusting for potential confounders.

Results: A total of 738,054 patients were included
with 20,973 (2.8%) exposed to vilda. Total vilda expo-
sure was 28,330 person-years (PYs), 1.4 years on
average. Mean age at index date ranged from 63 to
65 years across countries, with vilda-exposed patients
being younger (mean age 59–63). Over half of patients
were male (56%). IRs per 1,000 PYs during vilda ex-
posure ranged from 3.1 (UK) to 8.4 (Germany) for
MI, 3.4 (UK) to 8.2 (Germany) for ACS, and 1.2
(France) to 10.5 (Germany) for stroke. Adjusted IRRs
were in the range of 0.61–0.97 (MI), 0.55–1.60 (ACS)
and 0.02–0.77 (stroke), across the DBs.

Conclusions: Analyses from 5 European DBs do not
suggest an increased risk of incident CV events associ-
ated with vilda compared to other NIADs. Due to the
range of observed IRs and limited confounder adjust-
ment, residual confounding may remain.

74. Cardiovascular Safety in Users of Different
Combined Oral Contraceptives – Final Results
from the INAS-SCORE Study

Klaas Heinemann, Jürgen Dinger, Thai Do Minh,
Sabine Moehner and Christian Franke

ZEG Berlin, Berlin, Germany

Background: A new combined oral contraceptive
(COC) with a 26-day regimen containing estradiol val-
erate (EV) and dienogest (DNG), known as Qlaira
(and Natazia in the US), was launched in 2009. It
was unknown whether this new regimen and combina-
tion has an impact on the cardiovascular risk associ-
ated with the use of COCs.

Objectives: To investigate the cardiovascular long-
and short-term safety of the EV / DNG containing
COC compared to established COCs.

Methods: The “International Active Surveillance
Study – Safety of Contraceptives: Role of Estrogens”
(INAS-SCORE) was requested by the Medicines
Evaluation Board as a post-authorization safety study.
It was a large, prospective, controlled, non-interventional,
long-term cohort study with active surveillance of the
study participants. It was conducted in the US as well
as in Austria, France, Germany, Italy, UK, Poland and
Sweden. Women prescribed a new COC (either first-time

user or switcher) were recruited by a network of prescrib-
ing physicians. Recruitment started in 2009 and was fin-
ished in 2012. Every 6 months during the first two
years and yearly thereafter, the woman was contacted
and specifically asked about hormonal contraceptive
use and serious adverse events. All self-reported
clinical outcomes of interest were validated by health
care professionals. Main clinical outcomes of interest
were venous thromboembolism and arterial thrombo-
embolism. The last patient follow-up was finalized in
January 2017. All analyses make allowance for
confounding, using multivariate techniques such as
Cox regression models. As requested by the European
Medicinal Agency, final analyses are based on the
European data only.

Results: The last interim analysis in September 2016
was based on 92,990 women-years (WY) of observa-
tion and 65,412 WY of OC exposure. Overall, 59
VTEs and 22 ATEs have occurred. For Qlaira, the
VTE incidence is 6.7/10,000 WY and for Other COCs
7.3/10,000 WY. The crude HR for Qlaira vs. Other
COCs is 0.9 (95% CI: 0.4–1.7). Adjustment for age,
BMI, duration of current OC use and family history
of VTE lead to an HR of 0.5 (95% CI: 0.2–1.0).
ATE incidences were very low with 0.7 ATE/10,000
WY for Qlaira and 3.5 ATE/10,000 WY for Other
COCs. Final results will be shown at ISPE.

Conclusions: The results do not suggest a higher VTE
or ATE risk of Qlaira users compared to users of Other
COCs in a study population that is representative of
actual users.

75. Cardiovascular Safety of OTC Strength
Ibuprofen and Paracetamol in a Representative
Sample of the French National Healthcare System
Database

Mai Duong1, Régis Lassalle1,
Abdelilah Abouelfath1,2, Cécile Droz2,3 and
Nicholas Moore4

1Bordeaux PharmacoEpi, Université de Bordeaux,
Bordeaux, France; 2ADERA, Pessac, France; 3Bordeaux
PharmacoEpi, INSERM CIC 1401, Bordeaux, France;
4Université de Bordeaux, Bordeaux, France

Background: There is very little information on car-
diovascular risk associated with the use of low-dose
ibuprofen or of paracetamol.
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Objectives: To evaluate and compare the risk of acute
coronary syndrome (ACS) associated with the use of
OTC-strength ibuprofen (OSI) and paracetamol.

Methods: Studies on claims data from the French
National Systems database SNIIRAM 1/97 sample,
EGB. SNIIRAM includes over 98% of the French
population with about 84% of all paracetamol sales
and 70% of ibuprofen sales. Two study designs were
used: self-controlled cohort (SCC) studies comparing
event rates before and after dispensing of paraceta-
mol or OSI; propensity score 2:1 matched compara-
tive cohort (PSC) study of patients dispensed OSI or
paracetamol. In the PSC study, propensity score
were estimated by including different comorbidities
and concomitant drugs in a logistic model. ACS
was identified by primary discharge diagnosis ICD-
10 codes I21 (myocardial infarction) and I20.0
(unstable angina). The analytical unit was exposure
episode. Incidence rate ratios (IRRs) and hazard ra-
tio (HRs) were estimated with 95% CI in the SCC
and PSC study respectively, first in the total cohort
and then in patients without low-dose aspirin
(LDA) use.

Results: SCC studies included 316 254 OSI and
1 688 298 paracetamol episodes in 168 400 and
395 952 patients, respectively (mean age 43 vs.
48 year-old). OSI dispensing was associated with an
increase of ACS risk overall (104 ACS after vs. 70 be-
fore, IRR 1.45 [1.07–1.97]) but not in non-LDA users
(305 352 episodes, 20 vs. 16 ACS, IRR 1.22 [0.63 to
2.36]). In contrast, paracetamol was not associated
with increase of risk overall (1211 vs. 1133 ACS,
IRR 0.97 [0.90–1.05]) but only in non-LDA users
(1 520 155 episodes, 281 vs. 182 ACS, IRR 1.41
[1.17–1.70]). In the PSC study (315 269 OSI and
630 457 paracetamol episodes), there was no differ-
ence between OSI and paracetamol overall (HR 0.93
[0.73–1.18]). There was a higher ACS event rate fol-
lowing OSI in the first 2 weeks (HR 1.85 [1.20 to
2.86]), that did not persist over the 3 months of the
study (HR 0.93 [0.73 to 1.18]). In non-LDA users,
there was no increased risk associated with OSI at
any time.

Conclusions: Overall, there was no difference be-
tween paracetamol and OSI regarding ACS risk, ex-
cept for a transiently increased risk after OSI which
disappeared over the study period. In non-aspirin
users, OSI use had no effect, but paracetamol dispens-
ing was associated with an increase of ACS risk. This
might merit further exploration.

76. Azithromycin and Ventricular Arrhythmia: A
National Claims-Based Cohort Study

Yizhou Ye1, E.P. Larrat1 and Aisling R. Caffrey1,2,3

1University of Rhode Island, College of Pharmacy,
Kingston, RI; 2Brown University, Providence, RI;
3Providence Veterans Affairs Medical Center, Provi-
dence, RI

Background: Regulatory agencies have issued warn-
ings regarding an increased risk of ventricular arrhyth-
mia with azithromycin. However, conflicting results
have been observed in the studies conducted to date.

Objectives: To evaluate the 10-day and 30-day risk of
ventricular arrhythmia associated with azithromycin
and fluoroquinolone antibiotics relative to amoxicillin
in a national claims-based database.

Methods: A retrospective cohort study was conducted
using the de-identified Optum ClinformaticsTM

DataMart database (2011 to 2013). The study cohorts
consisted of patients who filled an outpatient prescrip-
tion for azithromycin, fluoroquinolone antibiotics, and
amoxicillin. Azithromycin and fluoroquinolone epi-
sodes were matched 1:1 using propensity scores to
amoxicillin episodes, respectively. Relative hazards
for inpatient admissions or emergency department
visits with primary diagnosis of ventricular arrhythmia
within 10 days and 30 days of the prescription were
assessed by using a Cox model with robust variance
estimator for the matched cohorts.

Results: We identified 1,329,575 azithromycin pre-
scription episodes (mean age: 43 years, females:
61%) and 1,109,395 fluoroquinolone episodes (mean
age: 45 years, females: 64%) with an equal number
of matched amoxicillin episodes for each group. In
propensity-matched analyses, azithromycin was not
associated ventricular arrhythmia, compared with
amoxicillin, in the 10-day (hazard ratio [HR]: 1.44,
95% confidence interval [CI]: 0.79–2.64, p = 0.23)
or 30-day (HR: 1.17, 95% CI: 0.81–1.68, p = 0.41) pe-
riod. Fluoroquinolones were not associated ventricular
arrhythmia in the 10-day (HR: 0.90, 95% CI: 0.54–
1.51, p = 0.6915) or 30-day (HR: 0.82, 95% CI:
0.58–1.17, p = 0.28) period. Similar results were ob-
served in a sensitivity analysis which expanded the
definition of ventricular arrhythmia to all diagnoses
rather than primary diagnosis alone for both
azithromycin (10-day HR: 1.21, 95% CI: 0.84–1.75,
p = 0.31; 30-day HR: 0.99, 95% CI: 0.78–1.27,
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p = 0.95) and fluoroquinolones (10-day HR: 0.91, 95%
CI: 0.72–1.15, p = 0.44; 30-day HR: 0.92, 95% CI:
0.65–1.31, p = 0.65).

Conclusions: In a privately insured population of
younger adults, azithromycin and fluoroquinolones
were not associated with an increased risk of ventricu-
lar arrhythmia.

77. HbA1c Response After Insulin Initiation in
Patients with Type 2 Diabetes in Real Life:
Identifying Distinct Subgroups

Petra Denig1, Job van Boven1, Trynke Hoekstra2,
Giel Nijpels2, Klaas Hoogenberg3 and
Grigory Siderenkov1

1University Medical Center Groningen, Groningen,
Netherlands; 2VU Medical Center, Amsterdam, Neth-
erlands; 3Martini Hospital, Groningen, Netherlands

Background: In patients with type 2 diabetes, insulin
replacement therapy is recommended when oral ther-
apy alone is not sufficient to maintain glucose levels
or when oral drugs cause unacceptable side effects.
However, individual response to therapy may vary.

Objectives: The aim of this study is to identify sub-
groups of patients with type 2 diabetes following dis-
tinct trajectories or patterns of HbA1c values after
insulin initiation and to explore underlying differences
in clinical characteristics of these subgroups.

Methods: A population-based study was conducted in
a large cohort of patients with type 2 diabetes treated
in Dutch routine primary care between 2007 and
2013, with 2 to 4 years follow-up. Data were collected
from the Groningen Initiative to Analyze Type 2 Dia-
betes (GIANTT) database. Included were patients who
initiated insulin and had at least 1 HbA1c measure-
ment in the year before and 4 measurements during
follow-up. Primary outcome was “subgroups with dif-
ferent HbA1c response patterns over time,” as identi-
fied using latent class growth modeling. Differences
in characteristics between the subgroups at insulin ini-
tiation were tested using one-way ANOVA for nor-
mally distributed continuous variables, Kruskal–
Wallis test for not normally distributed continuous
variables and chi-square test for categorical variables.

Results: A total of 1,459 patients met our inclusion
criteria. The optimal model resulted in three subgroups
with distinct patterns in HbA1c values over time.

Subgroup 1 (8% of total) initially showed a moderate
decrease in HbA1c, followed by an increase in the
two years thereafter. Subgroup 2 (84%) showed a sta-
ble decrease in HbA1c. Subgroup 3 (8%) had high ini-
tial HbA1c and a rapid decline within the first year,
which slowly increased thereafter. Subgroup 1 was
on average younger (60 years) than group 2 (66 years)
and 3 (67 years); p-value <0.01. Subgroup 3 had
fewer diabetes complications but was less well con-
trolled for most risk factors (HbA1c, systolic blood
pressure, LDL-cholesterol) at insulin initiation (clini-
cally relevant differences of >1% HbA1c, >5 mmHg
SBP, >0.2 mmol/l LDL-c; p-values <0.03).

Conclusions: HbA1c response after insulin initiation
varied substantially in real life and was associated with
age and risk factor control at time of insulin initiation.
Further exploration of underlying patient and pre-
scriber influences is needed.

78. How Much Does Persistence to Insulin
Influence Glycemic Control?

Julie C. Lauffenburger1, Wenhui Wei2,
Jennifer Lewey1, Alan Chant2, Saira Jan3 and
Niteesh K. Choudhry1

1Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA; 2Sanofi U.S., Inc, Bridgewater,
NJ; 3Horizon Blue Cross Blue Shield, Newark, NJ

Background: Optimal glycemic control for individ-
uals with diabetes requires adherence to medication
and lifestyle. This is particularly true for those on insu-
lin, yet the relative contribution of adherence to insulin
on diabetes outcomes has not previously been quanti-
fied in real-world practice.

Objectives: To identify potentially modifiable predic-
tors of good glycemic control in routinely collected
data and quantify the relative contribution of adher-
ence to insulin on diabetes outcomes.

Methods: Enrollment data from the ongoing
TARGIT-Diabetes pragmatic trial provide the unique
opportunity to examine the influence of insulin adher-
ence on glycemic control. This trial is evaluating three
equivalently priced strategies on persistence and gly-
cosylated hemoglobin (HbA1c) among 6,000 insulin-
treated patients with type 2 diabetes insured by a large
health insurer. Non-adherence will be assessed using a
well-validated persistence method. For this present
analysis, we identified subjects with ≥1 HbA1c before
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randomization who maintained insurance eligibility in
the year before this test. Using administrative claims
data, we measured 30 non-modifiable factors such as
age, gender and comorbidities and 14 potentially mod-
ifiable factors such as copayments, provider visits, and
persistence, or continued use of, insulin in the year
prior to this test. We then used multivariable logistic
regression to identify predictors of good control
(HbA1c < 8) and quantify the variation explained by
persistence and the 14 potentially modifiable factors
(using C-statistics).

Results: The study cohort consisted of 1,745 patients
with a mean HbA1c of 8.4 (SD: 1.8). Of these,
47.1% were at goal (HbA1c < 8), and 81.0% were
persistent to basal insulin. Good persistence (Odds Ra-
tio (OR): 1.35, 95%CI: 1.04–1.77), hypertension (OR
1.46, 1.13–1.88) and mail order use (OR 1.54, 1.18–
2.01) were independent predictors of good control.
The 14 modifiable characteristics contributed 51.4%
of the explained variation in good control. Persistence
to insulin accounted for 14.9% of that variation.

Conclusions: Persistence is significantly associated
with good glycemic control and accounted for a sub-
stantial amount of modifiable variation in whether pa-
tients’ diabetes is controlled. Given its ability to be
intervened upon as a risk factor, effort should focus
on insulin persistence to improve diabetes outcomes.

79. Diabetic Ketoacidosis Risk After Initiating an
SGLT2 (Sodium-Glucose Cotransporter 2)
Inhibitor: A Population-Based Cohort Study

Michael Fralick, Sebastian Schneeweiss and
Elisabetta Patorno

Harvard University, Boston, MA

Background: Sodium-glucose cotransporter 2
(SGLT2) inhibitors are a new class of medications
used to treat type 2 diabetes mellitus. Case reports sub-
mitted to the FDA suggest SGLT2 inhibitors might be
associated with an increased risk of a life-threatening
complication – diabetic ketoacidosis (DKA).

Objectives: To assess the risk of DKA after initiating
an SGLT2 inhibitor compared to other antidiabetic
drugs.

Methods: Design and Setting: We conducted a popu-
lation-based new initiator cohort study using the
Truven MarketScan database. Patients with diabetes

who newly initiated either an SGLT2 inhibitor or a
dipeptidyl peptidase-4 (DPP4) inhibitor, a medication
not associated with DKA, between April 1, 2013,
and December 31, 2014, were included. We excluded
patients with type 1 diabetes, past DKA, or end-stage renal
disease. Main Outcome: Our primary outcome was hospi-
talization for DKA (ICD9 = 250.1, primary position)
within 180 days of initiating an SGLT2. We matched
new initiators of SGLT2 inhibitors with new initiators of
DPP4 inhibitors using 1:1 propensity score (PS) matching
based on 50 baseline covariates. Statistical Analysis: We
used Cox proportional hazard models to examine the haz-
ard ratio (HR) and 95% CI of DKA.

Results: After PS-matching, we identified 45,789
pairs of patients initiating SGLT2 inhibitors or DPP4
inhibitors with balanced baseline covariates. Half the
patients were male, the average age was 60, 65% had
hypertension, 9% had coronary artery disease, 60%
were prescribed metformin, and 20% were prescribed
insulin. There were 58 DKA events (4.23 events per
1,000 person-years) among initiators of an SGLT2
inhibitor compared to 29 DKA events (2.01 per
1,000 person-years) among initiators of DPP4
inhibitors. The PS-adjusted risk of DKA within
180 days of initiating an SGLT2 inhibitor was 2.1
times greater than the risk for those initiating a DPP4
inhibitor (HR 2.1, 95% CI 1.3 to 3.3). The risk was
highest within 60 days of initiating an SGLT2
inhibitor (PS matched HR 3.0, 95% CI 1.6 to 5.5)
and was not specific to the elderly (age < 65, PS
matched HR 2.3, 95% CI 1.4 to 3.6).

Conclusions: SGLT2 inhibitors were associated with
an increased risk of DKA. Physicians should counsel
their patients accordingly and closely monitor those
with symptoms suggestive of DKA.

80. Type of Beta-Blocker Use by Diabetes Status
and Associated Outcomes in Older Nursing Home
Residents After Acute Myocardial Infarction

Andrew R. Zullo1, Michelle Hersey2, Sadia Sharmin1,
Elliott Bosco3, Lori A. Daiello1, Yoojin Lee1,
W. John Boscardin4,5, David Dore1,6, Sei J. Lee4,5 and
Michael A. Steinman4,5

1Brown University, Providence, RI; 2Rhode Island
Hospital, Providence, RI; 3University of Connecticut
School of Pharmacy, Storrs, CT; 4University of
California, San Francisco, San Francisco, CA;
5Veterans Affairs Health Care System, San Francisco,
CA; 6Optum, Boston, MA
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Background: Beta-blockers are a mainstay of treat-
ment after acute myocardial infarction (AMI) for older
nursing home (NH) residents. Some beta-blockers
may worsen glycemic control, which could be clini-
cally important for frail NH residents with type 2 dia-
betes mellitus (T2D).

Objectives: To assess whether NH residents with T2D
preferentially received T2D-friendly beta-blockers af-
ter AMI, and evaluate the comparative effects of
T2D-friendly versus T2D-unfriendly beta-blockers.

Methods: This retrospective cohort study of NH resi-
dents with AMI from May 1, 2007, to March 31, 2010,
used national data from the Minimum Data Set, ver-
sion 2.0, and Medicare Parts A and D. Individuals with
beta-blocker use ≥4 months before AMI were ex-
cluded. T2D-friendly beta-blockers included those
with vasodilating properties: carvedilol, nebivolol,
labetalol, acebutalol, and betaxolol. Outcomes included
functional decline, death, rehospitalization and hypoglyce-
mia, hyperglycemia, and fracture events in the first 90 days
afterAMI. Functional statuswasmeasuredwith theMorris
scale of independence in activities of daily living.We used
binomial and multinomial logistic regression models to
compare outcomes among T2D-friendly versus T2D-
unfriendly beta-blocker users with T2D after propensity
score matching. Multinomial models were used for all
non-mortality outcomes to account for the competing risk
of death.

Results: Twenty-nine percent of 2,855 beta-blocker
users with T2D initiated a T2D-friendly beta-blocker
versus 24% of 6,098 users without T2D. The propen-
sity-matched cohort comprised 1,532 residents with
T2D, with a total of 270 functional decline, 169 death,
481 rehospitalization, 25 hypoglycemia, 37 hyperglyce-
mia, and 11 fracture events. Use of T2D-friendly versus
T2D-unfriendly beta-blockers was associated with a re-
duction in hospitalized hyperglycemia (OR 0.4, 95% CI
0.2–0.8), but was not observed to impact death (OR 1.0,
95% CI, 0.7–1.3), functional decline (OR 0.9, 95% CI,
0.7–1.2), re-hospitalization (OR 1.2, 95% CI 1.0–1.5), hy-
poglycemia (OR 1.3, 95% CI 0.6–2.8), or fracture (OR
0.8, 95% CI 0.3–2.7) events.

Conclusions: NH residents with T2D were more
likely to receive T2D-friendly beta-blockers. T2D-
friendly beta-blocker use were associated with a reduc-
tion in hospitalized hyperglycemia, though biases
from residual confounding and differences in loss to
follow-up remain plausible alternative explanations
for this finding.

81. Comorbid Depression and All-Cause Mortality
in Type 2 Diabetes: A 9-Year Cohort Study

Carlotta Lunghi, Jean-Pierre Grégoire,
Jocelyne Moisan and Line Guénette

Université Laval, Quebec, QC, Canada

Background: The risk of depression is higher among
people with type 2 diabetes, and depression has been
associated with a worse course of diabetes, poor
adherence to antidiabetic drug therapy, poor glycemic
control and an increased risk of complications and
mortality.

Objectives: To analyze the association between inci-
dent depression and all-cause mortality in a cohort of
individuals insured under the public drug plan in
Quebec and newly treated with oral antidiabetic drugs
(ADs), accounting for discontinuation with ADs and
other confounders.

Methods: We used the public drug insurance plan
administrative data to identify a cohort of new users
of oral ADs aged 18 and above between 2000 and
2006. Depression was assessed using an algorithm
using ICD-9 or ICD-10 codes for depression. We
followed the patients from AD initiation until either
death, ineligibility for the public drug plan, or the
end of the study, December 31, 2008. We used regres-
sion analyses to model Cox proportional hazards with
depression and discontinuation with ADs as time-
dependent variables to estimate hazard ratios (HR) of
the association between depression and all-cause mor-
tality, with and without adjustment for potential
confounders.

Results: We identified 114,366 new OADs users, of
which 4808 had a diagnosis of depression. During
the follow-up, 55.4% of patients with depression and
42.5 of patients without depression discontinued their
AD treatment. In the univariate model, depression
was associated with all-cause mortality with an HR
of 2.01 (95% confident interval [CI]: 1.87–2.12). In
the model adjusted for discontinuation with ADs,
age, gender and other potential confounders, depres-
sion was still associated with all-cause mortality with
an HR of 1.97 (95% CI: 1.83–2.11).

Conclusions: This study confirms that comorbid
depression increases the likelihood of all-cause mortal-
ity in patients with type 2 diabetes newly treated with
ADs, even after accounting for persistence with ADs.
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82. Pattern of Use of Incretin-Based Medicines in a
Large Sample of the Italian General Population

Giuseppe Roberto1, Francesco Barone-Adesi2,
Francesco Giorgianni3, Valeria Pizzimenti3,
Carmen Ferrajolo4,5, Michele Tari6, Roberto Da Cas7,
Marina Maggini7, Stefania Spila Alegiani7,
Paolo Francesconi1, Gianluca Trifirò3,5,
Elisabetta Poluzzi8, Fabio Baccetti9 and Rosa Gini1

1Regional Agency for Healthcare Services of Tuscany,
Florence, Italy; 2University of Eastern Piedmont,
Novara, Italy; 3University of Messina, Messina,
Italy; 4Regional Center of Pharmacovigilance and
Pharmacoepidemiology of Campania, University of
Campania, Naples, Italy; 5Erasmus University
Medical Center, Rotterdam, Netherlands; 6Local
Health Unit of Caserta, Caserta, Italy; 7National
Institute of Health, Rome, Italy; 8University of
Bologna, Bologna, Italy; 9Local Health Authority
of North-West Tuscany, Carrara, Italy

Background: In 2008, incretin-based medicines, in-
cluding glucagon-like peptide-1 analogues (GLP1a)
and dipeptidyl peptidase-4 inhibitors (DPP4i), were
admitted among drugs reimbursed by the Italian
National Healthcare Services (NHS) when prescribed
as second or third line treatment for type 2 diabetes.
To date, however, the real world pattern of utilization
of these antidiabetic drugs (AD) has been poorly
investigated.

Objectives: To describe the patterns of utilization of
incretin-based medicines in a large sample of the
Italian general population.

Methods: Administrative data on healthcare services
reimbursed by the NHS and dispensed to the inhabi-
tants of three Italian geographic areas, i.e. Tuscany,
Umbria and Caserta, were used. On 1 January of each
year between 2008 and 2014, all subjects with
≥18 years of age and ≥365 days of look-back period
were selected. Patients with ≥1 dispensing of GLP1a
or a DPP4i were identified. New users were patients
without any prescription of interest in the past. Trends
of annual incidence of use were observed. Use of AD
during 1 year before and after the first incretin pre-
scription was described. One-year persistence to
incretin-based therapy was also observed (i.e. no treat-
ment gap ≥90 days).

Results: A total of 7,357 new users of GLP1a and
41,907 of DPP4i were identified. The incidence of

use of GLP1a and DPP4i increased between 2008
(0.2‰ for both GLP1a and DPP4i) and 2011
(GLP1a = 0.6‰; DPP4i = 2.5‰), then decreased in
2014 (GLP1a = 0.3‰; DPP4i = 1.4‰). New users
on non-insulin antidiabetic polytherapy before starting
an incretin decreased from 58.9% to 26.8% for GLP1a
and from 55.5% to 38.2% for DPP4i. In both groups of
new users, around 12% of patients did not receive any
AD pharmacotherapy before starting an incretin.
About 60% were persistent during the first year of
treatment.

Conclusions: A rapid uptake of incretin-based medi-
cines was observed in the first four years of utilization.
DPP4i soon became the most widely used incretin
based-medicines. More than one patient in ten re-
ceived an incretin as the first-line therapy for type 2 di-
abetes, possibly in violation of the criteria for
reimbursement. One-year persistence to incretin-based
medicines is close to the highest estimates reported in
literature for other non-insulin AD.

83. Comparative Cardio-Metabolic Risk of
Antipsychotics in Psychiatric Children,
Adolescents and Young Adults

Ying-Shan Chung1, Shih-Chieh Shao2,
Yea-Huei Kao Yang1 and Edward Chia-Cheng Lai1

1School of Pharmacy, Institute of Clinical Pharmacy
and Pharmaceutical Sciences, Tainan, Taiwan;
2Department of Pharmacy, Chang Gung Memorial
Hospital, Keelung, Taiwan

Background: It has raised great concerns of cardio-
metabolic risk in pediatric patients receiving antipsy-
chotics recently. However, relevant evidences for
Asian pediatric patients with psychiatric disorders
remained limited.

Objectives: To evaluate comparative risk of cardio-
metabolic events among psychiatric children, adoles-
cents and young adults receiving antipsychotics.

Methods: We analyzed the Taiwan National Health
Insurance Research Database (NHIRD) from 2001 to
2012. We identified a cohort of patients with psychiat-
ric disorders aged 2–30 years and newly received
single oral antipsychotics, including haloperidol, ris-
peridone, olanzapine, quetiapine, aripiprazole, and
amisulpride. We defined a composite outcome of car-
dio-metabolic events by using the diagnoses of type
2 diabetes mellitus, hypertension, dyslipidemia, and
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any major cardiovascular adverse events such as
myocardial infarction and stroke. We included
patient’s demographics, mental conditions, co-
morbidities and co-medications and performed multi-
variate Cox proportional hazard models to estimate
the risk of cardio-metabolic effects among patients
receiving antipsychotics.

Results: We identified a total of 66,278 patients with
mean age of 18.8 (±7.6) years and 61% of them were
male. Most patients received haloperidol (38%), ris-
peridone (31%) and quetiapine (18%) and diagnosed
with anxiety (28%), bipolar disorder (23%), and
schizophrenia (16%). Compared to risperidone, we
found patients received quetiapine (adjusted hazard ra-
tio, 1.52; 95% CI, 1.03–2.24) and haloperidol (1.14;
1.00–2.01) had higher risk of cardio-metabolic events.
We found the risks were higher in patients receiving
olanzapine (1.47; 0.81–2.69), amisulpride (1.17;
0.64–2.14) and aripiprazole (1.28; 0.81–2.03) al-
though without statistical significance.

Conclusions: The findings indicated patients receiv-
ing quetiapine and haloperidol had higher risk of car-
dio-metabolic events. The findings warranted more
clinical attentions on the patients to avoid unintended
outcomes.

84. Comparative Effectiveness of Dementia
Prevention Among Patients Receiving Angiotensin-
Converting-Enzyme Inhibitors

Mr. Chien-Hsun Li, Yea-Huei Kao Yang and
Edward Chia-Cheng Lai

School of Pharmacy, 1Institute of Clinical Pharmacy
and Pharmaceutical Sciences, National Cheng Kung
University, Tainan, Taiwan

Background: It has been reported that angiotensin-
converting enzyme inhibitors (ACEIs) enable to pre-
vent cognitive impairments of patients and reduce the
risk of dementia. The comparative effectiveness be-
tween centrally acting ACEIs (CACEIs) and non-cen-
trally acting ACEIs (NCACEIs) has not been
evaluated.

Objectives: To compare the risk of dementia between
patients receiving CACEIs and NCACEIs.

Methods: We analyzed the data of 1 million individ-
uals randomly sampled from the Taiwan National
Health Insurance Research Database (NHIRD) from

2001 to 2013. We identified a cohort of patients aged
45 and older and newly received CACEIs or
NCACEIs. We defined drug initiation date as index
date. We excluded patients with dementia history be-
fore index date. The event was defined as patients with
more than two diagnoses of dementia or received de-
mentia medications. Patients with dementia within
1 year after index date were not considered as events
in the analyses to avoid potential protopathic bias.
We included patients’ demographics, co-morbidities
and co-medications and perform propensity score
methods to control potential confounders. We used
Cox proportional hazard model to compare the risk
of dementia among patients receiving CACEIs and
NCACEIs.

Results: We identified a total of 26,828 CACEIs and
19,372 NCACEIs users with a mean age of 62.8
(±11.3) years and 50.6% male. The incidence rates of
mortality within study periods were similar between
groups. We found the incidence rates of dementia
was 6.81 per 1000 person-year. We found the risk of
dementia was lower in CACEIs than NCACEIs (ad-
justed hazard ratio: 0.84, 95% CI 0.73–0.98) with the
adjustments by propensity score matching.

Conclusions: The findings indicated patients receiv-
ing CACEIs had lower risk of dementia than
NCACEI. The study provides a strong ground for fu-
ture experimental studies to test the protective effects
of CACEIs on dementia.

85. Comparison of the Cardiovascular and
Bleeding Risks in Acute Myocardial Infarction
Newly Treated with Ticagrelor Versus Clopidogrel
in Taiwan: A Population-Based Study

Ching-Lan Cheng1, Cheng-Han Lee2,
Yea-Huei Kao Yang1 and Yi-Heng Li2

1National Cheng Kung University, Tainan, Taiwan;
2National Cheng Kung University Hospital, Tainan,
Taiwan

Background: There were few data on the effective-
ness and safety of Ticagrelor within the Asian popula-
tion where bleeding is a major concern with use of
potent antiplatelet drugs.

Objectives: The current study was designed to inves-
tigate the effectiveness and safety of Ticagrelor versus
Clopidogrel in Taiwanese patients with acute myocar-
dial infarction (AMI).
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Methods: The 18-month clinical outcomes with
Ticagrelor and Clopidogrel were compared using
Taiwan’s National Health Insurance Research Data-
base in patients with acute myocardial infarction
(AMI). We identified 27,339 acute MI patients aged
≥18 years between January 2012 and December
2014, and only patients who survived 30 days after
the AMI attack and took dual antiplatelet therapy were
included. We performed logistic regression analysis
with inverse probability of treatment weighting
(IPTW) using the propensity score. In addition, we es-
timate the stabilized IPTW (SW) to reduce the weights
of exposure subjects with low propensity scores to pre-
serve the sample sizes in pseudo population. The pri-
mary effectiveness endpoints were death from any
cause, AMI, or stroke. The safety endpoints consisted
of major gastrointestinal bleeding or intracerebral
hemorrhage. First exposure forward analyses were
presented by using COX proportional hazard model.
We also performed several sensitivity analysis to ro-
bustness our primary results.

Results: In unmatched cohorts, Ticagrelor-treated pa-
tients (n = 2,844) were younger and had fewer comor-
bidities than Clopidogrel-treated patients (n = 24,495).
The 18-month primary endpoint rates were 10.2 and
18.5%, respectively (P < 0.001). Following IPTW,
the baseline characteristics, comorbidities, co-medica-
tion was no significant differences between two groups
and we obtained 2,865 Ticagrelor users and 2,4495
Clopidogrel users in the pseudo-population cohorts.
The 18-month primary effectiveness endpoint rate
was 18% lower in Ticagrelor-treated patients than in
Clopidogrel-treated patients (12.9% and 17.9% re-
spectively; adjusted HR, 0.829; 95% CI, 0.745–
0.923). The safety endpoint rate was similar between
Ticagrelor-treated patients and Clopidogrel-treated pa-
tients (4.4% and 4.6% respectively; adjusted HR,
1.176; 95% CI, 0.975–1.419).

Conclusions: In real-world AMI Taiwanese patients,
Ticagrelor offered better anti ischemic protection than
Clopidogrel, without an increase in the rate of major
bleeding.

86. Use of Dipeptidyl Deptidase-4 (DPP-4)
Inhibitors and Risk of Arthralgia: Population-
Based Cohort and Nested Case-Control Studies

Chen-Yu Wang1,2, ħǻų-Ħųǻį Fų3,
Chuan-Ching Huang3, Chih-Chien Hung3,
Chen-Chiang Lin3, Kai-Hsin Liao2, Chih-Wan Lin2,
Řǿňģ- ěň ǻňģ3 and Fei-Yuan Hsiao1,2,4

1School of Pharmacy, College of Medicine, National
Taiwan University, Taipei, Taiwan, Taipei, Taiwan;
2Graduate Institute of Clinical Pharmacy, College
of Medicine, National Taiwan University, Taipei,
Taiwan; 3Department of Orthopedics, National
Taiwan University Hospital, Yun-Lin Branch, Yun-Lin
County, Taiwan; 4Department of Pharmacy, National
Taiwan University Hospital, Taipei, Taiwan

Background: In 2015, the United State Food and
Drug Administration announced a warning about se-
vere arthralgia in patients taking Dipeptidyl
Deptidase-4 (DPP-4) inhibitors. However, studies
assessing this drug safety signal are very limited.

Objectives: To investigate whether the use of DPP-4
inhibitors is associated with risk of incident arthralgia,
using both cohort and nested case-control study designs.

Methods: Using Taiwan’s National Health Insur-
ance Research Database, we identified patients
who were newly prescribed with DPP-4 inhibitors,
thiazolidinediones (TZDs) or acarbose between
March, 1, 2009, and December, 31, 2012, as our
study cohort. Patients with arthralgia associated
diagnoses or used any studied drugs before cohort
entry were excluded. The primary outcome of interest
was incident arthralgia. In the cohort study design,
the exposure of studied drugs was categorized into
five exclusive categories: DPP-4 inhibitors, TZDs,
acarbose, combined use, or non-use and assessed in a
time-varying manner. Time-dependent Cox propor-
tional hazard models were used to estimate the associ-
ation between DPP-4 inhibitors and risk of arthralgia.
Particularly, we tested the impact of cumulative
duration of DPP-4 inhibitors use on risk of arthralgia.
A corresponding nested case-control study using
conditional logistic regression was conducted to verify
this association.

Results: In the cohort study, DPP-4 inhibitors use was
not associated with risk of arthralgia (adjusted hazard
ratio (aHR) 0.95 [95% confidence interval (CI) 0.91–
0.99]. However, among DPP-4 inhibitor users, a
higher risk of arthralgia was observed during the first
year after initiating DPP-4 inhibitors (aHR 1.54
[1.15–2.07]), but the risk declined with the increased
cumulative use of DPP-4 inhibitors. In the nested
case-control study, 17,026 cases of arthralgia and
34,052 matched controls were identified. Findings in
the nested case-control study also suggested that
DPP-4 inhibitors use was not associated with risk of
arthralgia (adjusted odds ratio (aOR): 0.97 [0.92–
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1.03]). However, current users of DPP-4-inhibitors
were associated with a slightly increased risk of ar-
thralgia (aOR: 1.10 [1.01–1.19]).

Conclusions: By conducting both nationwide cohort
and nested case-control studies, our study results sug-
gested that DPP-4 inhibitors use was not associated
with an increased risk of arthralgia. However, cautions
may be needed for those who newly start their DPP-4
inhibitors.

87. Patient and Provider Characteristics Related
with Prescribing of ADHDMedication: Nationwide
Health Insurance Claims Database Study in Korea

Ju-Young Shin and Inmyung Song

Sungkyungkwan University, Suwon, Korea, Republic
of

Background: Little is known about the association
between prescribing of ADHD medication and the pa-
tient’s age, gender, and type of medical institution in
Asia region.

Objectives: This study investigates the prevalence and
factors of diagnosis and pharmacological treatment of
attention deficit hyperactivity disorder (ADHD) in
the pediatric population.

Methods: Using the Korea health insurance database,
study subjects were identified as pediatric patients
(≤17 years) with at least one diagnosis of ADHD
(ICD-10, F90) from January 1, 2007, to December 31,
2011. The annual prevalence of ADHD diagnosis and
medication was calculated. Annual differences in the
prevalence between 2007 and 2011 with 95% confidence
intervals (CIs) were estimated. We conducted multiple
logistic regression analysis to estimate adjusted Odds
Ratios (aORs) and their 95% CI to investigate predictors
associated with prescribing of ADHD medication.

Results: The prevalence of ADHD medication pre-
scribing increased by 26.57% (95% CI, 26.27–26.88)
from 0.53% in 2007 to 0.72% in 2011. The prevalence
increased by 41.56% (95% CI, 40.51–42.65) in fe-
males compared with 34.91% (95% CI, 34.47–35.36)
in males. Whereas the prevalence decreased in patients
younger than 6 years old, it increased by 74.30% (95%
CI, 72.84–75.79) in the 13–17 years group. Males
were more likely than females to be treated with
ADHD medication (aOR, 1.12; 95% CI, 1.10–1.13).
Physician specialty (psychiatry vs. non-psychiatry)

(aOR, 1.37; 95% CI, 1.34–1.40) were associated with
prescribing of ADHD medication.

Conclusions: Rapid increases in the diagnosis and
pharmacological treatment of ADHD in the pediatric
population have been observed. While demographic
characteristics was similar to other countries, but pro-
vider characteristics was different with others
reporting that the majority of patients were treated by
physicians specializing in psychiatry.

88. Variations in the Prescribing of Secondary
Cardiovascular Preventative Therapies for
Patients with Acute Coronary Syndrome in the
Multi-Ethnic Malaysian Population

Dr. Nur Lisa Zaharan, Padmaa Venkatason and
Ahmad Syadi Mahmood Zuhdi

University of Malaya, Kuala Lumpur, Malaysia

Background: Inequalities in the prescribing of cardio-
vascular preventative therapies have been described in
different population especially in the elderly, females
and ethnic minorities.

Objectives: To examine trends in prescribed second-
ary preventative cardiovascular therapies in patients
with acute coronary syndrome (ACS), including varia-
tions across age, gender, ethnicity, co-morbidities and
regions in the multi-ethnic Malaysian population.

Methods: This is a retrospective cohort study on patients
admitted to hospitals withACSusing data from theMalay-
sian National Cardiovascular Disease Database-ACS reg-
istry (NCVD-ACS) from January 2006 until December
2013 (n = 19,483 with ST-elevation myocardial infarction
(STEMI), n = 11,390 non-STEMI). This registry covers
18 hospitals nationwide across Malaysia. Cardiovascular
therapies examined were antiplatelets (aspirin or ADP re-
ceptor antagonist), statins, ACE-inhibitors (ACE-I) or An-
giotensin-II-receptor blockers (ARB) and β-blockers.
Adjusted odds ratio and 95% confidence interval of pre-
scribing in patients with ACSwere calculated using multi-
variate logistic regression according to patients’
characteristics.

Results: There has been a significant increase in the
prescribing of all cardiovascular therapies during the
study period (p< 0.001). Ninety percent of patients re-
ceived aspirin, 52% ACEIs/ARBs, 68% beta blockers
and 88% statins. Overall, 65% STEMI and 58%
non-STEMI patients received all four cardiovascular
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therapies. Those who were over 65 years old were
more likely to receive these therapies compared to
younger patients. Except for statins, females were less
likely to receive these therapies compared to males.
No significant differences were observed in terms of
ethnicities. Those with chronic lung disease were less
likely to receive beta-blockers while those with chronic
kidney disease and diabetes were less likely to receive
ACEI/ARBs and statins. Smokers were more likely to
receive aspirin and statins but less likely of ACEIs/
ARBs and beta-blockers than non-smokers. Significant
geographical variations were observed in the prescrib-
ing of these agents in Malaysia.

Conclusions: The prescribing of secondary preventa-
tive cardiovascular therapies in patients with ACS in
Malaysia is improving especially for statins and aspi-
rin. Variations in prescribing were observed across
gender, age group, smoking status, co-morbidities
and regions.

89. Determinants of Antipsychotic Use in Elderly
Patients Following Ischemic Stroke

Chien Chou Su1, Cheng-Yang Hsieh2 and
Yea-Huei Kao Yang1

1Institute of Clinical Pharmacy and Pharmaceutical
Sciences, Tainan, Taiwan; 2Tainan Sin Lau Hospital,
Tainan, Taiwan

Background: Elderly patients with ischemic stroke could
be frequently at risk for psychological symptoms. Accord-
ing to American Geriatrics Society guideline, antipsy-
chotics (APs) are the first-line pharmacological
intervention for psychological symptoms in stroke,
despite previous studies have suggested the use of APs
could increase mortality risk in elderly peoples. However,
there is limited literature providing epidemiologic informa-
tion related with AP use after ischemic stroke.

Objectives: To investigate the incidence and associ-
ated factors of AP use in elderly patients after ischemic
stroke.

Methods: Setting: we conducted a retrospective co-
hort study to identify patients who were admitted for
first-ever ischemic stroke (ICD-9 codes: 433, 434) in
Taiwan National Health Insurance Research Database
from 2001 to 2012. The index date was the discharge
date, and the patients should be aged ≥65 years old
at index date. All baseline variables were retrieved
from claims during the one-year look-back period.

Patients were excluded if they had AP prescriptions
prior to index date, no record of sex, or died during
stroke hospitalization. Main outcome measures: AP
use. Statistical analysis: The incidence of AP use (per-
son-years [PYs]) was estimated under Poisson regres-
sion during study period. To evaluate factors
associated with AP use during 1 year period after in-
dex date, the Cox cause-specific hazard model was
used.

Results: A total of 250,656 patients were admitted for
first-ever ischemic stroke during 2001–2012. About
54% were male and the mean age was 76 years.
Overall, the incidence of APs use was 64/1,000 PYs
(95% CI 64–65). The incidence of second-generation
AP use was higher than that of first-generation AP
use. The most commonly used APs was quetiapine
(22.2/1,000 PYs [95% CI 21.9–22.5]). Stratified by
age and sex, the incidence of APs use increased with
age and was greater in male than female. The factors
associated with AP use were histories of psychiatric
disorders, CHF, epilepsy, Parkinson’s disease, diabe-
tes mellitus, COPD, CKD, cancer, and uses of antide-
pressant, BZD, antidiabetes agents, systemic steroids,
antieoplastic agents, dopaminergic agents and opioids.

Conclusions: The most commonly used AP was
quetiapine in post-ischemic stroke elderly. Patients
who were male, older age, more mental and physical
diseases were more likely to be prescribed APs.

90. Validation Studies in the Asia-Pacific Region: A
Comprehensive Review

Nana Koram1, James Stark2, Megan Delgado1,
Soko Setoguchi3 and Cynthia de Luise2

1Pfizer, Inc., Collegeville, PA; 2Pfizer, Inc., New York
City, NY; 3Rutgers University, New Brunswick, NJ

Background: Validation studies that assess the accu-
racy of diagnostic codes/algorithms or therapeutic in-
formation in healthcare utilization databases have
been conducted extensively in the United States and
Europe. In the Asia-Pacific region where the use of
large databases for epidemiologic research is still de-
veloping, validation studies have not been well
characterized.

Objectives: To review and synthesize the published
literature to quantify and characterize validation stud-
ies involving administrative healthcare claims data in
the Asia-Pacific region.
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Methods: A comprehensive literature search was con-
ducted in PubMed for relevant publications in humans
from 10 countries in the Asia-Pacific region (Japan,
Australia, New Zealand, China, Hong Kong, India,
Singapore, South Korea, Taiwan and Thailand) that
validated diagnoses in healthcare utilization databases
with a gold standard. Search keywords included: vali-
dation, validity, accuracy, sensitivity, agreement, spec-
ificity, positive predictive value, kappa, kappa
coefficient, and Cohen’s kappa.

Results: Forty studies across 7 countries were identi-
fied: Australia (19); Japan (6); Korea (6); Taiwan (4);
China (2); Singapore (2); and New Zealand (1). Gold
standard diagnoses were obtained from the following
data sources: medical records (19); registry data (8);
self-reported questionnaires (3); and other data sources
(10), such as surveillance data and enrollment files.
Validity measures used included sensitivity, specificity,
positive and negative predictive values (13); sensitivity
and specificity (5); sensitivity and positive predictive value
(3); positive predictive value (1); and combinations of
other measures (18), such as kappa statistics, percent dif-
ferences and correlation coefficients. In order of frequency,
validated outcomes included medical conditions (26), of
which 19 were different conditions such as stroke, acute
myocardial infarction, diabetes, and infection, and 7 were
cancers; disease-specific comorbidities (8); medication/
transfusion use (2); death (2); combination of medical con-
ditions, procedures and laboratory data (1); and smoking
(1). Approximately 73% of studies were published within
the last 5 years.

Conclusions: Validation studies of administrative
healthcare claims data in the Asia-Pacific region are
limited, although the number of such studies is in-
creasing. A variety of data sources were selected as
the gold standard, and the majority of studies involved
validation of medical conditions, such as stroke and
diabetes.

91. Comparative Cardiovascular Safety of
Abatacept and Tumor Necrosis Factor Inhibitors in
Rheumatoid Arthritis Patients With and Without
Cardiovascular Disease: A Population-Based
Cohort Study

Yinzhu Jin1, Eun Ha Kang1,2, Gregory Brill1,
Rishi J. Desai1 and Seoyoung C. Kim1

1Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA; 2Seoul National University
Bundang Hospital, Seongnam, Korea

Background: Rheumatoid arthritis (RA) patients have
an increased risk of cardiovascular disease (CVD). Re-
cent studies suggested that treatment of RA with tumor
necrosis inhibitors (TNFi) can reduce the risk of cardio-
vascular events. However, it is unclear how abatacept, a
selective co-stimulation modulator, affects cardiovascu-
lar risk among RA patients compared with TNFi.

Objectives: To evaluate the comparative cardiovascu-
lar safety of abatacept versus TNFi in RA patients with
and without underlying CVD.

Methods: We identified RA patients aged ≥18 from
two large insurance claims data across the U.S.: Medi-
care (2008–2013) and Truven MarketScan (2006–
2015). Only new users of abatacept or TNFi
(adalimumab, etanercept, certolizumab, golimumab,
and infliximab) were included. The primary outcome
was a composite endpoint of CVD including myocar-
dial infarction, stroke/transient ischemic stroke, or cor-
onary revascularization. A 1:1 propensity score (PS)
matching was performed separately in each database
and each subgroups (with or without baseline CVD).
Cox regression model was used to estimate the hazard
ratio (HR) and 95% confidence interval (CI) of risk of
each outcome in the PS-matched cohorts. Estimates
from two different databases were combined through
an inverse variance-weighted fixed-effects model.

Results: After 1:1 PS matching, there were 6,102 pa-
tient pairs from Medicare and 6,934 pairs from
MarketScan. Among them, patients with baseline
CVD were 35.3% in Medicare and 14.0% in
MarketScan. In Medicare cohort, abatacept initiators
in the overall cohort and in both with and without base-
line CVD subgroup had decreased risk of composite
CVD compared with TNFi. Adjusted HRs (95% CI)
were 0.67 (0.55–0.81), 0.71 (0.55–0.92), and 0.61
(0.46–0.82), respectively. However, in MarketScan co-
hort (younger population), no significant association
between abatacept and CVD risk was observed in the
overall or baseline CVD subgroups. After combining
two databases, abatacept was associated with a
decreased risk of composite CVD outcome compared
to TNFi in overall cohort (combined HR = 0.79, 95%
CI = 0.67–0.92) and baseline CVD subgroup
(combined HR = 0.79, 95% CI = 0.64–0.98).

Conclusions: In this large multi-database population-
based study of RA patients, abatacept treatment was
associated with reduced risk of CVD compared to
TNFi, especially among older population and patients
with prior CVD conditions.
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92. Is Early Initiation of Biologic Therapy in
Crohn’s Disease Associated with Reduced Risk of
Hospitalization? An Application of Group-Based
Trajectory Modeling

Chao Chen, Hong Xiao, Yu-Jung Wei and
Abraham Hartzema

University of Florida, Gainesville, FL

Background: Conventional “step-up” treatment for
Crohn’s disease has been challenged by a “top-down”
treatment, which features early initiation of biologic
treatment before the symptoms worsen. Supporters
believe that this approach alters the disease natural
history and avoids unnecessary mucosal damage.

Objectives: We aimed to use a group-based trajectory
modeling approach to explore the association between
biologics use pattern and risk of hospitalization among
patients with Crohn’s disease.

Methods: A longitudinal retrospective analysis was
performed in a large administrative claims dataset
from 2008 to 2014. Patients with Crohn’s disease were
identified using ICD-9 code based on a validated algo-
rithm. One-year look-back window was required to se-
lect newly diagnosed patients and two-year continuous
enrollment after index diagnosis was defined to be the
follow-up period. All-cause hospitalization and bio-
logics use were measured in every 30-days period. Bi-
ologics included in this study were infliximab,
adalimumab, certolizumab, golimumab, natalizumab
and vedolizumab. Group based trajectory models were
built for both hospitalization and biologics use. De-
scriptive analysis was conducted to further analyze
the characteristics for each group.

Results: In total 34,022 newly diagnosed Crohn’s
disease patients were included in the study. Four
distinctive trajectory groups of hospitalization risk
were identified: diminishing risk of hospitalization
over time (2.7%), continuous high risk (1.5%),
continuous low risk (20.9%) and no hospitalization
(74.8%). Biologics use trajectories were also classi-
fied into four group: early initiation and persistent
use (4.3%), early initiation but discontinued use
(2.8%), late initiation (2.5%) and no use group
(90.4%). Further analysis showed that those in the
early initiation and persistent use group had a lower
risk for hospitalization compared to those in the late
initiation group.

Conclusions: Our model suggests early initiation of
biologics may be associated with lower risk of
hospitalization.

93. Safety of Intravitreal Injections for the
Treatment of Patients with Diabetic Retinopathy: A
Population-Based Study

Marina A.A. Machado1, Cristiano Moura2,
Hassan Behlouli1, Robert Campbell3 and
Sasha Bernatsky1

1McGill University, Montreal, QC, Canada; 2McGill
University, Longueuil, QC, Canada; 3Queen’s
University, Kingston, ON, Canada

Background: Diabetic retinopathy is a leading cause of
severe vision loss in adults worldwide. Anti-vascular
endothelial growth factor (anti-VEGF) agents have
been used to treat these patients, but real-world data
on safety is lacking.

Objectives: To determine the risk of adverse events
related to intravitreal anti-VEGF in patients with dia-
betic retinopathy.

Methods: We used MarketScan® databases (2011–
2014) to study adult individuals with diabetic
retinopathy. Cohort entry was the date of the first
diagnosis. Anti-VEGF use (bevacizumab, ranibizumab,
pegaptanib, and aflibercept) was modeled as time-
dependent indicator of current use (defined as the
90 day period beginning on the date of injection) and
non-use. Primary outcomes included ocular events:
endophthalmitis, rhegmatogenous retinal detachment,
retinal tear, uveitis, and vitreous hemorrhage. Secondary
outcomes included systemic events: cerebrovascular
accident, myocardial infarction, deep vein thrombosis,
and pulmonary embolism. Incidence rates were calcu-
lated for each exposure group. Cox regression models
were performed to evaluate the effect of current expo-
sure on primary and secondary outcomes. The models
were adjusted for baseline covariates: age, sex, place
of residence (urban versus rural), socioeconomic
status, co-morbidities and drug use (ACEIs, ARBs,
statins, clopidogrel, warfarin, aggrenox, and low-
molecular-weight heparin – LMWH).

Results: A total of 204,314 patients were studied, 47%
were female and the median age was 61 years (inter-
quartile range 54–70). The rates of ocular outcomes
were 4.8/100 patient-year (95%CI = 4.8–4.9) in cur-
rent non-users and 15.4 (95%CI = 14.6–16.2) on
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current users of anti-VEGF agents. The rates of sys-
temic outcomes were respectively 9.3 (95%CI = 9.2–
9.4) and 13.6 (95%CI = 10.4–16.8) per 100 patient-
year. Current use of anti-VEGF was associated with
higher risk of ocular outcomes compared to non-use
(hazard ratio, HR 3.42, 95%CI 3.24–3.60), but not
for systemic outcomes (HR 0.95, 95%CI 0.72–1.24).

Conclusions: Patients on use of intravitreal anti-VEGF
agents were in higher risk of ocular complications, but
this therapy appears to be safe regarding systemic events.

94. Abstract Withdrawn

95. Examining the Risk of Serious Infection in
Patients with Psoriasis on Biologic Therapies: A
Prospective Cohort Study from the British
Association of Dermatologists Biologic
Interventions Register (BADBIR)

Zenas Z.N. Yiu1,2, Catherine H. Smith3,
Darren M. Ashcroft2, Mark Lunt4, Shernaz Walton5,
Ruth Murphy6, Nick J. Reynolds7,
Anthony D. Ormerod8,
Christopher E.M. Griffiths1 and Richard B. Warren1

1Dermatology Centre, Salford Royal NHS Foundation
Trust, The University of Manchester, Manchester Aca-
demic Health Science Centre, Manchester, United
Kingdom; 2Centre for Pharmacoepidemiology and
Drug Safety, Manchester Pharmacy School, The Uni-
versity of Manchester, Manchester, United Kingdom;
3St John’s Institute of Dermatology, Guy’s and St
Thomas’ NHS Foundation Trust, London, United
Kingdom; 4The University of Manchester, Manchester,
United Kingdom; 5The University of Hull, Hull,
United Kingdom; 6Sheffield University Teaching Hos-
pitals and Sheffield Children’s Hospitals, Sheffield,
United Kingdom; 7Dermatological Sciences, Institute
of Cellular Medicine, Medical School, Newcastle Uni-
versity, and Department of Dermatology, Royal
Victoria Infirmary, Newcastle Hospitals NHS Founda-
tion Trust, Newcastle, United Kingdom; 8The Univer-
sity of Aberdeen, Aberdeen, United Kingdom

Background: The risk of serious infections is a con-
cern for patients with psoriasis receiving biologic
therapies.

Objectives: To assess the risk of serious infections
(SI) of the individual biologics used to treat psoriasis
by comparison with non-biologic systemic therapies.

Methods: BADBIR is a national prospective safety
registry in the UK comparing a cohort of patients with
psoriasis on biologic therapies against a cohort on non-
biologic systemic therapies. Data were included from
registry inception in September 2007 to October 2016.
Adult biologic-naïve patients with chronic plaque psori-
asis starting either a licensed biologic therapy for psori-
asis (etanercept, infliximab, adalimumab, ustekinumab)
or a non-biologic systemic therapy (acitretin, psoralen-
UVA (PUVA), ciclosporin, fumaric acid esters, metho-
trexate or hydroxycarbamide) within the last 6 months
were eligible for inclusion. Analyses of the crude inci-
dence rates of serious infection and propensity-score in-
verse probability treatment weighted Cox proportional
hazards models were performed. An SI was defined as
any infection that was associated with (or prolonged)
hospitalisation; use of intravenous antimicrobial ther-
apy; and/or led to death, and each event was validated
by two researchers.

Results: A total of 3421 (6419 person-years) and 5722
(5852 person-years) participants were included in the
non-biologic and biologic cohort respectively. A total
of 297 patients had an SI; the incidence rates were as
follows: non-biologic 14/1000 person-years;
etanercept 15/1000 person-years; infliximab 59/1000
person-years; adalimumab 14/1000 person-years;
ustekinumab 15/1000 person-years. The relative risk
of SI was generally highest in the first six months for
adalimumab [hazard ratio(HR) 1.79 (95% CI
0.90,3.55)], ustekinumab [HR 2.18 (95% CI
0.95,5.00)], etanercept [HR 1.26 (95% CI 0.51,3.10)]
and infliximab [HR 2.01 (95% CI 0.37,11.09)]; and
lowest between the first and second year of therapy
[adalimumab HR 0.55 (95% CI 0.31,0.97);
ustekinumab HR 0.73 (95% CI 0.35,1.54); etanercept
HR 1.00 (95% CI 0.54, 1.88); infliximab 0.68 (95%
CI 0.14,3.41)].

Conclusions: There is no statistically significant in-
crease in the risk of serious infection for biologic ther-
apies over non-biologic therapies for the treatment of
psoriasis. Clinicians should be aware that the risk of
serious infection is the highest in the first six months
of biologic therapy.
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96. Corticosteroid Utilization and Risk of Infections
Among Rheumatoid Arthritis Patients Taking
Biologic and Non-Biologic Disease Modifying
Antirheumatic Drugs with and without
Corticosteroids

Elham Rahme1, Hacene Nedjar2, Louis Bessette3 and
Francisco de Assis Acurcio4

1McGill University, Montreal, QC, Canada; 2Research
Institute of the McGill University Health Centre,
Montreal, QC, Canada; 3Laval University, Quebec,
QC, Canada; 4Federal University of Minas Gerais,
Belo Horizonte, Brazil

Background: Rheumatoid arthritis (RA) patients fail-
ing non-biologic disease modifying antirheumatic
drugs (nbDMARDs) may undergo Tumor Necrosis
Factor inhibitors (TNFi) therapy and/or use corticoste-
roid concomitantly.

Objectives: Using Quebec health services administra-
tive data, we examined corticosteroid use and rates of
infection-related emergency department (ED) visits
and/or hospitalizations among RA patients receiving
TNFi, nbDMARDs, and a combination of TNFi and
nbDMARDs with/without corticosteroids.

Methods:We constructed an age (≥20 years), sex, cal-
endar time (2002–2011) and high-dimensional propen-
sity score matched RA cohort of TNFi versus
nbDMARD users. Patients with infections in the prior
three months were excluded. Patients were followed to
the first date of death, infection occurrence or March
2012. Corticosteroid use at cohort entry was examined
and time to interruption was assessed using COX
models. Time-dependent Cox models were used to as-
sess adjusted hazards ratios (HR) of infections for TNFi
and nbDMARDs use with/without corticosteroid.

Results: At cohort entry, 359 patients were in the
TNFi, 544 in the TNFi + nbDMARDs, and 1,712 in
the nbDMARD groups. Among these 37%, 39% and
34% were using corticosteroid, and 72%, 65% and
60% used corticosteroid in follow-up, respectively.
Among corticosteroid users at cohort entry, TNFi
users were 38% more likely to interrupt it during fol-
low-up (HR 1.38; 95% confidence interval, CI 1.01,
1.90). Compared to time on nbDMARD (no cortico-
steroid), the HR of infections were as follows:
TNFi 1.73 (1.18, 2.55), TNFi + nbDMARD 2.27
(1.62, 3.19), nbDMARDs + corticosteroid 3.13
(2.38, 4.14), TNFi + corticosteroid 5.69 (3.53, 9.16),

TNFi + nbDMARDs + corticosteroid 3.84 (2.45,
6.03). Similar results were seen when we separately
considered infection-related hospitalizations.

Conclusions: RA patients using corticosteroid had
high rates of infections whether they were on
nbDMARDs or TNFi. The rates of infections were
higher among users of TNFi with/without
nbDMARDs compared to users nbDMARDs alone.

97. Safety of Anti-Vascular Endothelial Growth
Factor (anti-VEGF) Intravitreal Injections for the
Treatment of Patients with Age-Related Macular
Degeneration (AMD)

Cristiano S. Moura1, Marina A.A. Machado1,
Hassan Behlouli1, Robert Campbell2 and
Sasha Bernatsky1

1McGill University, Montreal, QC, Canada; 2Queen’s
University, Kingston, ON, Canada

Background: AMD is the leading cause of blindness
among Americans over 40 years of age. The use of
anti-VEGF agents has dramatically changed the man-
agement of neovascular AMD, but there is a paucity
of real-world safety data.

Objectives: To determine the risk of adverse events
related to intravitreal anti-VEGF in patients with
neovascular AMD.

Methods: We used MarketScan® databases (2011–
2014) to study adult individuals with AMD. Cohort
entry was the date of the first diagnosis. Anti-VEGF
(bevacizumab, ranibizumab, pegaptanib, and aflibercept)
use was modeled as time-dependent indicator of
current use (from the date of injection and 90 days
onward) and non-use. Primary outcomes included
ocular events: endophthalmitis, rhegmatogenous
retinal detachment, retinal tear, uveitis, and vitreous
hemorrhage. Secondary outcomes included systemic
events: cerebrovascular accident, myocardial infarc-
tion, deep vein thrombosis, and pulmonary embolism.
Incidence rates were calculated for each exposure
group. Cox regression models were performed to
evaluate the effect of current exposure on primary and
secondary outcomes. The models were adjusted for
baseline covariates: age, sex, place of residence (urban
versus rural), socioeconomic status, co-morbidities
and drug use (ACEIs, ARBs, statins, clopidogrel,
warfarin, aggrenox, and low-molecular-weight heparin
– LMWH).
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Results: We studied 104,945 patients; 61% were fe-
male and the median age was 79 years (interquartile
range 70–86). The rates of ocular outcomes were
1.6/100 patient-year (95%CI = 1.5–1.7) in current
non-users and 5.8 (95%CI = 5.4–6.1) on current users
of anti-VEGF agents. The rates of systemic outcomes
were respectively 9.4 (95%CI = 9.2–9.5) and 18.3
(95%CI = 17.7–19.0) per 100 patient-year. Current
use of anti-VEGF was associated with higher risks of
both ocular outcomes (hazard ratio, HR = 4.1; 95%
CI = 3.8–4.5) and systemic outcomes (HR 2.0; 95%
CI = 1.9–2.1).

Conclusions: Use of intravitreal anti-VEGF agents
was associated with increased risk of ocular complica-
tions and systemic events

98. Transfusion-Related Acute Lung Injury Among
the Inpatient U.S. Elderly During 2007–2016

Mikhail Menis1, Richard A. Forshee1,
Hector S. Izurieta1, Zebulin Kessler2,
Stephen McKean2, Rob Warnock2, Sumit Verma2,
Bo Kim2, Christopher M. Worrall3,
Jeffrey A. Kelman3 and Steven A. Anderson1

1FDA/CBER, Silver Spring, MD; 2Acumen LLC,
Burlingame, CA; 3CMS, Baltimore, MD

Background: Transfusion-Related Acute Lung Injury
(TRALI) is a serious complication that accounts for sig-
nificant transfusion morbidity and mortality in the U.S.

Objectives: To assess TRALI occurrence and poten-
tial risk factors in the U.S. elderly transfused in the in-
patient setting during 2007–2016.

Methods: Our retrospective claims-based study uti-
lized large Medicare databases for 2007–2016. Blood
transfusions were identified by recorded ICD-9-CM
procedure and revenue center codes, and TRALI was
ascertained via the diagnosis code. Our study evalu-
ated TRALI rates (per 100,000 inpatient transfusion
stays) among the elderly, overall and by calendar year,
age, sex, race, blood components and number of units
transfused. Fisher’s exact tests were performed to
compare TRALI rates, and Cochran-Armitage tests
were used to detect trends by calendar year, age, and
transfusion volume.

Results: Of 19,884,566 inpatient transfusion stays for
elderly Medicare beneficiaries during 2007–2016,
6,199 had TRALI recorded, an overall rate of 31.2

per 100,000 stays. The annual TRALI rates in 2007–
2016 were 14.4, 17.9, 20.7, 25.2, 35.4, 39.7, 39.7,
45.1, 46.4, and 50.5, respectively (p < 0.001). TRALI
rates by number of units transfused were as follows:
15.9 for 1 unit, 20.4 for 2–4 units, 43.1 for 5–9 units,
and 121.0 for >9 units (p < 0.001). TRALI rates by
blood component groups were as follows: 23.3 for
RBCs only, 35.8 for plasma only, 48.5 for platelets
only, 93.7 for platelets and plasma, 77.8 for RBCs
and plasma, 123.5 for RBCs and platelets, and 249.5
for RBCs, plasma and platelets. Rates for age catego-
ries 65–69, 70–74, 75–79, 80–84, 85 and over were
38.8, 35.9, 32.8, 27.0, and 23.1, respectively
(p < 0.001). Females and males had TRALI rates of
30.0 and 32.6 (p = 0.001); whites and non-whites
had rates of 32.5 and 24.5, respectively (p < 0.001).

Conclusions: Our ten-year population-based study on
TRALI occurrence is the largest to date. It shows sig-
nificantly increasing TRALI occurrence trends over
time and with greater number of units transfused. In
contrast, a significant decline in TRALI risk was identi-
fied with older age. The study also suggests increased
TRALI risk with platelets transfused, especially in com-
bination with RBCs and/or plasma, as well as possible
effects of gender and race, which need further investiga-
tions. The study was based on claims data, and thus,
limitations include potential under- or mis-recording of
transfusion procedures and number of units, as well as
lack of clinical detail to validate recorded TRALI.

99. The “Propensity Score Paradox”: A Threat to
Pharmaco-Epidemiological Studies?

M. Sanni Ali1, G.S. Collins1 and
Daniel Prieto-Alhambra1,2

1University of Oxford, Oxford, United Kingdom;
2Universitat Autonoma de Barcelona and Instituto de
Salud Carlos III, Barcelona, Spain

Background: A recent study has suggested that “pro-
pensity score matching (PSM) … often accomplishes
the opposite of its intended goal – increasing imbal-
ance, inefficiency, model dependence, and bias.”

Objectives: To evaluate the effect of PSM on imbal-
ance and bias in observational and data balanced
enough to approximate complete randomization.

Methods: We conducted simulation studies using
binary covariates, treatment, and outcome data. In
different scenarios, data were generated to mimic
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observational and completely randomized controlled
trial (RCT) datasets. Treatment status was dependant
on covariates in the observational data but random in
the balanced data; outcome status was dependant on
covariates and treatment status in both datasets. Differ-
ent PS models and coarsened exact matching with sim-
ilar covariates were used with the same calliper.
Poisson models were used to estimate treatment effect
(relative risk) using unmatched data, PSM and coars-
ened exact matching. Covariate balance was assessed
using absolute standardized difference (ASD), and
percentage bias (PB) was calculated for each of these
methods.

Results: The bias in the unmatched balanced data and
the matched data using PSM and coarsened exact
matching was negligible, with PBs of 6%, 8% and
6% respectively. However, covariate imbalance was
slightly higher in the PSM data (ASD of 5%) com-
pared with coarsened exact matched data (1%) and
the unmatched data (1%). Conversely, PSM improved
covariate balance (ASD 5%) and reduced bias (PB
12%) compared to the unmatched observational
dataset (ASD 25%, PB 46%).

Conclusions: PSM can increase covariate imbalance
when used in balanced data, but this may not necessar-
ily result in increased bias. On the other hand, PSM
with balance checking improves both covariate bal-
ance and bias in the analysis of observational datasets.
Our findings suggest that, despite concerns when used
to analyze balanced data, the PSM paradox is not a
threat to pharmaco-epidemiological studies, where
treatment assignment is seldom a random process.

100. Validity of Melanoma Diagnoses in the Danish
Cancer Registry and the Danish Melanoma
Database

Sidsel Arnspang1,
Sigrun AlbaJohannesdottir Schmidt2, Siri Klausen3,
Anton Pottegaard1, Søren Friis4,
Lisbet Rosenkrantz Holmich3 and David Gaist5

1University of Southern Denmark, Odense C, Denmark;
2Aarhus University Hospital, Aarhus N, Denmark;
3Herlev-Gentofte Hospital, Herlev, Denmark; 4Danish
Cancer Society, Copenhagen Ø, Denmark; 5Odense
University Hospital, Odense C, Denmark

Background: In Denmark, melanoma is the fifth most
common cancer among both genders and the most
common cancer among women aged 15–34 years.

Two nationwide registries, the Danish Cancer Registry
(DCR) and Danish Melanoma Database (DMD), col-
lect data on melanoma for purposes of monitoring,
quality assurance, and research; however, the quality
of the data in DCR and DMD has not been evaluated
formally.

Objectives: To validate melanoma diagnoses in DCR
and DMD, using the nationwide Danish Pathology
Registry (DPR) as reference.

Methods: We estimated the positive predictive value
(PPV) of diagnoses of melanoma for random samples
of 200 patients each recorded in the DCR and the
DMD during 2004–2014. We considered a melanoma
diagnosis in DCR and DMD as valid if the diagnosis
was compatible with the histologic registration and de-
tails in the DPR. Using the histologic records of the
DPR, we validated records of tumor characteristics of
melanoma (histologic subtype, anatomic position,
Breslow thickness, and tumor ulceration). Addition-
ally, we estimated the PPV of in situ melanoma regis-
trations in the DMD. Finally, we estimated the
sensitivity of melanoma diagnoses during 2004–
2014, as the proportion of diagnoses in DPR also re-
corded as melanoma in the DCR and DMD.

Results: The PPVs of melanoma in the DCR and
DMD were 97.0% (95% CI, 93.6–98.6) and 100%
(95% CI, 98.1–100). The sensitivity was 90.4%
(95% CI, 90.0–90.8) in the DCR and 76.8% (95%
CI, 76.2–77.4) in the DMD. The PPV of in situ mela-
nomas in DMD was 97.0% (95% CI, 91.5–99.0), and
the sensitivity was 55.6% (95% CI, 54.4–56.8). In
DMD, for tumor characteristics, we found PPVs of ul-
ceration and Breslow thickness of 95.5% (95% CI,
91.7–97.6%) and 75.0% (95% CI, 68.6–80.5%), re-
spectively. The PPV of histologic subtypes varied be-
tween 86.7% and 100% in DCR and 92.6% and 100%
in DMD. The PPVs for anatomic localization were
83.3–95.0% in DCR and 93.3–100% in DMD.

Conclusions: The data quality on melanoma in both
DCR and DMD is high supporting their use in epide-
miological studies.

101. The Impact of Care Discontinuity on
Recording of Patient Characteristics Critical for
Comparative Effectiveness Research Using
Electronic Health Records

Kueiyu Joshua Lin1, Robert J. Glynn1,
Daniel E. Singer2 and Sebastian Schneeweiss1
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2Division of General Medicine, Department of Med-
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Background: Electronic health records (EHR) have
been increasingly used for comparative effectiveness
research (CER). It is unclear how care discontinuity,
defined as receiving care outside of an EHR system,
may affect data completeness and validity of CER
using EHR as the primary data source.

Objectives: To quantify care continuity of an EHR
system and compare the misclassification of key vari-
ables in patients with high vs. low care continuity.

Methods: Study cohort comprised all patients aged 65
and older in EHR from two US provider systems
linked with Medicare insurance claims data from
2007/1/1 to 2014/12/31. We quantified care continuity
by the Mean Proportion of Encounters Captured
(MPEC) by the EHR system when compared to re-
cords in the claims data. Within levels of care continu-
ity, for 40 CER-relevant variables, we quantified
misclassification by sensitivity of EHR capturing the
relevant codes (Sensitivity_40_variables) and Mean Stan-
dardized Differences between the proportions of these
variables based on EHR alone vs. linked claims-EHR
data (MSD_40_variables, <0.1 was used to indicate satis-
factory variable classification). We compared com-
bined comorbidity scores in those with high vs. low
EHR continuity.

Results: Based on 104,403 patients in EHR system 1
and 79,336 in EHR system 2, MPEC was 24% and
18% in system 1 and 2, respectively. Patients with
highest level of care continuity (MPEC ≥ 80%) had
6.0- to 7.3-fold higher mean Sensitivity_40_variables
and 11.4- to 17.4-fold smaller MSD_40_variables (i.e.
less misclassification), when compared to those with
lowest level of care continuity (MPEC < 10. In both
EHR systems, capturing at least 60% of the encounters
in an EHR was required to have satisfactory variable
classification (MSD_40_variables < 0.1). Patients with
high and low care continuity had comparable comor-
bidity profiles, suggesting possible generalizability of
findings based on high care continuity patients in the
studied systems.

Conclusions: Care discontinuity may lead to substan-
tial misclassification in key variables. Researchers

may consider restriction to those with high care conti-
nuity to improve study validity when relying exclu-
sively on EHR data.

102. Area-Level Socioeconomic Status Indicators
for Observational Studies of Medication Use

Chandrasekar Gopalakrishnan1, Joshua J. Gagne1,
Ameet Sarpatwari1, Sara Z. Dejene1, Sarah Dutcher2,
Raisa Levin1, Jessica M. Franklin1 and Rishi J. Desai1

1Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA; 2U.S Food and Drug
Administration, Silver Spring, MD

Background: Electronic healthcare data are critical
for evaluating medication outcomes in routine care.
However, they typically do not record information on
socioeconomic status (SES), which may be an impor-
tant confounder in observational studies.

Objectives: To compare broader-level ZIP code-based
aggregation with more granular census-block group-
based aggregation, we merged area-level SES data
from the US Census Bureau with patient-level elec-
tronic healthcare data in an illustrative cohort of ge-
neric versus brand-name atorvastatin initiators.

Methods: We identified a cohort of generic or brand-
name atorvastatin initiators between November 30,
2011, and December 31, 2013, from Medicare claims
linked to electronic health records from the Partners
healthcare system in Boston. Using geocoding, patient
addresses were spatially linked to data from the Amer-
ican Community Survey to assign area-level SES var-
iables to each patient based on the census block group
and the ZIP code of his/her address. These variables
were used to compute a validated deprivation measure,
the RTI SES index, which incorporates measures of
unemployment, education, poverty, and housing in a
single measure (range 0 to 100). Correlation between
block group-based SES index (SESBG) and ZIP code-
based SES index (SESZC) was reported. Differences in
the SES index between generic and brand-name
atorvastatin initiators were evaluated using t-tests.

Results: Among 7,109 eligible patients, the mean
(±standard deviation) SESZC (58.98 ± 5.52) was simi-
lar to the mean SESBG (59.08 ± 6.34), with a Pearson
correlation coefficient of 0.81. When the SES index
between generic atorvastatin initiators was compared
to brand-name atorvastatin initiators, both SESZC
(58.88 ± 5.50 vs. 59.79 ± 5.65) and SESBG (58.98 ±
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6.35 vs. 59.89 ± 6.28) suggested that brand-name ini-
tiators had higher SES than generic initiators (p <
0.001 for both).

Conclusions: Aggregated SES data based on ZIP
codes, which are easily accessible in most data
sources, reasonably approximate SES data based on
census block groups, which require availability of
street-level addresses.

103. Can Valid Cases of Schizophrenia Be
Identified in Administrative Claims Data?

Syd Phillips1, Matthew Sidovar2, Deb Casso1,
Jeremiah J. Trudeau2, Kimberley J. Woodcroft3 and
Susan A. Oliveria4

1QuintilesIMS, Seattle, WA; 2Boehringer-Ingelheim
Pharmaceuticals, Inc., Ridgefield, CT; 3Henry Ford
Health System, Detroit, MI; 4QuintilesIMS, New York,
NY

Background: Large data sources, such as administra-
tive claims, can be used to better understand the natu-
ral history, treatment and outcomes of schizophrenia
provided that valid cases can be identified. Interna-
tional Classification of Diseases (ICD) codes or a com-
bination of ICD codes and prescription claims have
been used to identify schizophrenia patients, but vali-
dation studies of these methods for schizophrenia are
limited.
Objectives: To determine if valid cases of patients

with schizophrenia can be identified using administra-
tive claims data.

Methods: Claims data from the Henry Ford Health
System, an integrated healthcare system serving met-
ropolitan Detroit, Michigan, were used to identify pa-
tients aged 18–64 years with schizophrenia from 01/
01/2009 to 06/30/2014. Potential cases had ≥2 ICD-9
codes (295.x) for schizophrenia disorder in any posi-
tion, ≥2 claims for an antipsychotic medication, ≥12
months of continuous enrollment pre-index, and ≥6
months of continuous enrollment post-index. Index
date was defined as the first 295.x ICD-9 code.
Patients with organic cognitive decline or
schizoaffective disorder independent of schizophrenia
were excluded. Trained medical records abstractors
performed a structured review of all relevant fields
including inpatient and outpatient records of the
electronic medical record (EMR) (e.g. diagnosis fields;
free text) to verify the schizophrenia diagnosis ±12
months from the index date.

Results: Of the 145 patients who met inclusion/exclu-
sion criteria, EMR review was completed on a random
sample of 111 patients. Of these, 65 had an EMR-con-
firmed diagnosis of schizophrenia for a positive pre-
dictive value (PPV) of 59% (95% confidence
interval: 52–64%). Unconfirmed patients had diagno-
ses of bipolar disorder (N = 25; 54%), major depres-
sive disorder (N = 28; 61%), and/or schizoaffective
disorder (N = 3; 7%). These diagnoses may be comor-
bid with a schizophrenia diagnosis, but no schizophre-
nia diagnosis was recorded.

Conclusions: Identifying valid cases of schizophre-
nia in administrative claims data is challenging.
There are few published studies of validated
claims-based algorithms that identify cases of
treated schizophrenia. This study, requiring ≥2
ICD-9 codes and ≥2 prescription claims, did not
yield a high PPV for schizophrenia. Reasons may
include diagnostic challenges in differentiating psy-
chiatric conditions or comorbid diagnoses where
only 1 diagnosis is recorded. Future studies of val-
idated algorithms to identify schizophrenia patients
are warranted.

104. The Difference Between Asthma and COPD –
A Distinction Based on Dispensing Data

Jetty A. Overbeek, Marina Bakker and
Berber T. Snoeijer

PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands

Background: A common dilemma with the use of
out-patient pharmacy dispensing data is the fact that
indication of use is usually not registered. As drugs
for obstructive airway diseases are used for both
chronic obstructive pulmonary disease (COPD) and
asthma, the distinction between the two is difficult,
but often required.

Objectives: To develop and validate an algorithm to
distinguish between COPD and asthma based on pa-
tient and drug treatment characteristics.

Methods: The algorithm was developed and validated
using data from the PHARMO Database Network. All
patients in the General Practitioner (GP) Database with
a GP recorded diagnosis for COPD, asthma or another
respiratory disease were selected and linked to their
drug dispensings in PHARMO’s Out-patient Phar-
macy Database. The analysis was performed in several
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steps. First exploratory analyses were performed to
find discriminating factors between the different dis-
eases. Explored factors included drugs within the
ATC groups R01 (nasal preparations) and R03 (drugs
for obstructive airway diseases) but also other drugs
often used by elderly people, age, gender, duration of
use, prescriber and the number of disensings. Second,
logistic modelling was used to find the best predictive
factors for having an asthma or COPD indication.
Lastly, cut-offs were checked and defined to get an ac-
curate representation of the actual proportions of
asthma and COPD patients.

Results: The analysis was performed on over
40,000 patients with information available on indi-
cation and medication use. The final model for the
indication COPD includes age, gender, duration of
R03 medication use and different medications or
medication classes (inhaled corticosteroids (ICS),
ipratropium, long-acting beta agonists, tiotropium,
montelukast, fenoterol, nasal preparations and anti-
histamines for systemic use). The COPD model
had a sensitivity of 77% and a specificity of 86%.
The model for asthma includes age, duration of
medication use and different medications or medica-
tion classes (ipratropium, tiotropium, montelukast,
short-acting beta agonists, ICS, formoterol, anti-
thrombotic agents and cough and cold preparations).
The asthma model had a sensitivity of 68% and a
specificity of 68%.

Conclusions: Based on patient and treatment charac-
teristics, it is now possible to make a distinction be-
tween asthma and COPD using the validated
algorithm. Since the drug market (regarding respira-
tory disease) is changing and new drugs emerge all
the time, the model is updated regularly.

105. Linking Randomized Clinical Trials and
Electronic Databases – Assessing Feasibility in 41
Countries

James Pierce1, Mehdi Nejafzadeh2, Emma Payne1 and
Margaret Okobi1

1Aetion Inc., New York, NY; 2Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA

Background: Randomized clinical trials (RCTs) are
usually considered the gold standard for evaluating ef-
ficacy and safety of medications. However, conducting
RCTs are resource intensive, and generalizing results
to real-world patient populations is challenging.

Linking RCTs to routinely collected electronic
health-care databases can provide a unique opportu-
nity for validating outcomes, long-term follow-up of
RCT patients, and capturing outcomes difficult to col-
lect during RCTs. Considering few examples of RCTs
and electronic database linkage exist, we investigated
country-specific infrastructure and electronic data-
bases that allow such linkage.

Objectives: To assess the feasibility of linking RCT
data to real-world patient-level data in 41 countries.

Methods: We conducted extensive web searches and
reviewed information available on ISPE and ISPOR
websites to identify major electronic databases in each
country. We further explored the available literature to
assess characteristics of each database based on pre-
specified criteria including quality, comprehensive-
ness, accessibility, regulatory requirements, and avail-
ability of unique patient identifiers to facilitate
deterministic linkage. We also reviewed prior peer-
reviewed research conducted on data linkage to better
understand the process and feasibility based on any
known precedent.

Results: Of the 41 countries evaluated, 6 (15%) were
identified as highly feasible for linkage based on the
criteria outlined above; these included the UK, US,
CAN, FRA, AUS and NZL. Eleven (26.8%) countries
have national databases feasible for linkage but
present moderate barriers such as encrypted patient
identifiers or lack of outpatient data. Twenty-four
(58.5%) countries were identified as likely candidates
for linkage of RCTs with certain electronic databases
such as national vital statistics. Fewer countries, 17
(41%), were identified as likely candidates for linkage
to registry data. We were only able to identify 4 prior
examples of linkage of RCT data with electronic
databases.

Conclusions: Our findings suggest linking RCT data
to electronic databases is feasible in a number of
countries. Countries with large RCT populations
appear to have an advantage, as their technological
infrastructure is usually advanced and regulatory
pathways are more transparent. RCTs in countries
where patients can be identified in a large electronic
databases, such as Medicare in the US and National
Health Service (NHS) in the UK, should be priori-
tized for linkage.

106. Changes in the Adoption of Claims-Based
Diagnosis Codes for Eosinophilic Esophagitis and
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Implications on Patient Identification Using Claims
Data

Mugdha Gokhale, Chris Bell, Matthew Lau,
Eric Bradford, Yunhao Liu, Ayush Patel and
Melissa Van Dyke

GlaxoSmithKline, Collegeville, PA

Background: Eosinophilic esophagitis (EoE) is a rare
chronic inflammatory disorder causing upper gastro-
intestinal symptoms and morbidity. The International
Classification of Diseases, Ninth Revision (ICD-9), di-
agnosis code for EoE was first adopted in 2008; thus
potentially improving patient identification.

Objectives: To evaluate the prevalence of EOE over
time and determine whether the introduction of an
ICD-9-specific EoE diagnosis code impacted the prev-
alence estimates.

Methods: Retrospective analysis of the Truven
MarketScan® database identified two cohorts of
enrollees with continuous enrollment; Cohort 1: July
1, 2009, to June 30, 2011; Cohort 2: January 1,
2013, to December 31, 2014. Patients with EoE were
identified based on at least 1 claim with ICD-9 diagno-
sis code 530.13 in any position. For each cohort, crude
2-year EOE prevalence rates were estimated as fol-
lows: patients with at least 1 EOE diagnosis/total
enrollees. Prevalence estimates were stratified by age,
sex and geographic region.

Results: Cohort 1 (July 2009 to June 2011) consisted
of 17,725,342 plan enrollees (mean age: 42; 52% fe-
male) and had an estimated 2-year EoE prevalence
rate of 56.5 per 100,000 enrollees in the overall pop-
ulation (76 and 39 per 100,000 among males and fe-
males, respectively). Cohort 2 (January 2013 to
December 2014) consisted of 25,700,908 enrollees
(mean age: 40; 52% female) and had an estimated
2-year EoE prevalence rate of 104 per 100,000 over-
all (136 and 73 per 100,000 among males and fe-
males, respectively). Similar temporal increases in
prevalence were observed across age and region
strata.

Conclusions: This study indicated that between
2009–2011 and 2013–2014, EoE prevalence rates
approximately doubled. A contributing factor could
be the increased adoption/awareness of the EoE
ICD-9 diagnosis code after its introduction in 2008.
Our results have implications for observational

studies of diseases with newly introduced disease-
specific diagnosis codes, where patient identification
may warrant the development of algorithms to cap-
ture a more accurate estimate of the study population
of interest. Funding: GSK; GSK Study number:
ODA2840

107. Rotavirus Vaccination and Risk of Short-Term
Adverse Events in US Infants

J. Bradley Layton1, Anne M. Butler1,
Catherine A. Panozzo2 and M. Alan Brookhart1

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2Harvard Pilgrim Health Care Institute
and Harvard Medical School, Boston, MA

Background: Rotavirus (RV) vaccination in the US
has reduced RV illness among infants, but concerns
about safety persist after the 1999 withdrawal of a
RV vaccine due to increased intussusception risk.

Objectives: To determine the short-term risk of ad-
verse events associated with RV vaccination in infants
overall and by vaccine formulations (3-dose pentava-
lent RV5; 2-dose monovalent RV1).

Methods: We identified infants in US commercial
insurance claims (2006–2014) who received diphthe-
ria-tetanus-pertussis (DTaP) vaccines; we determined
if a RV dose was given on the same day, as RV and
DTaP follow similar recommended dosing schedules
for doses 1 and 2 (first dose at 2 months, second
dose at 4 months). DTaP coverage is almost univer-
sal; excluding infants without DTaP lessened poten-
tial biases caused by the differences between
vaccine receivers and non-receivers. We followed in-
fants for up to 30 days after each vaccine dose and
recorded diagnoses of intussusception, other gastro-
intestinal events, neurologic events, otitis media,
emergency department visits, and hospitalizations.
We compared infants receiving DTaP + RV to those
receiving DTaP alone. We also compared infants re-
ceiving DTaP + RV5 to those receiving DTaP +
RV1. Analyses were performed separately for the
first and second DTaP doses. We estimated adjusted
hazard ratios (HR) and 95% confidence intervals
(CI) with multivariable Cox proportional hazards
models.

Results: We identified 1,031,431 and 821,833 infants
with first and second doses of DTaP, respectively;
80.8% of DTaP doses had a concurrent RV vaccine,
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92.6% of which were RV5. Absolute risks of most
outcomes were very low. Compared to DTaP alone,
there was no increased risk of intussusception or any
other outcome except otitis media: dose 1, HR =
1.07 (95% CI: 1.03–1.11); dose 2, HR = 1.16 (95%
CI: 1.12–1.19). When comparing RV5 to RV1, RV5
had a lower risk of otitis media; dose 1, HR = 0.92,
(95% CI: 0.86–0.97); dose 2, HR = 0.93 (95% CI:
0.89–0.98). There were no differences in risks of the
other outcomes.

Conclusions: RV vaccination was not associated
with adverse events, except for a small increased
risk of otitis media, particularly in those receiving
RV1.

108. An Observational Cohort Study of Live, Oral,
Human Rotavirus Vaccine Administered to Infants
in US Health Insurance Plans

Veena Hoffman1, Remon Abu-Elyazeed2,
Cheryl Enger1, Daina B. Esposito3, Michael Doherty4,
Scott C. Quinlan5, Kathleen Skerry4,
Crystal N. Holick6, Peter Basile7,
Leonard R. Friedland2, Nicolas Praet7,
Stephanie Wery7, Corinne Willame7,
David D. Dore4 and Dominique Rosillon7

1Optum, Ann Arbor, MI; 2GSK, Philadelphia, PA;
3HealthCore, Inc., Andover, MA; 4Optum, Boston,
MA; 5HealthCore, Inc., Alexandria, VA; 6HealthCore,
Inc., Wilmington, DE; 7GSK, Wavre, Belgium

Background: Live, oral, human rotavirus vaccine
(HRV) was launched in the US in August 2008. Pre-li-
censure studies did not suggest an increased risk for
intussusception (IS) or other outcomes following
HRV vaccination. Post-marketing safety studies indi-
cate a transient increased incidence of IS.

Objectives: This retrospective and prospective obser-
vational study (NCT00875641) compares the inci-
dence of IS, acute lower respiratory tract infection
hospitalization (LRTI), Kawasaki disease (KD), con-
vulsions, and mortality in infants receiving HRV to
infants receiving inactivated poliovirus vaccine (IPV)
in concurrent (cIPV) and recent historical (hIPV)
cohorts.

Methods: The study population was identified in 2
health insurance claims databases from August 2008
to June 2013 (HRV and cIPV infants) and January
2004 to July 2008 (hIPV infants). IPV infants were

frequency-matched to HRV infants in a 3:1 ratio by
age, sex, and calendar quarter/year of first vaccination.
All outcomes were identified in the claims in a 0–59
day risk window after the first 2 vaccine doses. IS,
KD, and convulsions were confirmed with medical re-
cord review. Additional deaths were identified via a
National Death Index search. Outcome incidence rates
(IR) in the HRV cohort were compared to the IPV co-
horts with covariate-adjusted incidence rate ratios
(IRR) and corresponding 95% confidence intervals
(CI) from Poisson regression models. A post-hoc
self-controlled case series (SCCS) analysis compared
IRs of convulsions within each cohort in a 0–7 day
risk window to a 15–30 day self-control window. An
absence of increased outcome risk was concluded if
the 95% CI of the IRR contained 1, or if the upper
limit was below 2.5.

Results: A total of 57,931 HRV infants were matched
to 173,384 cIPV and 159,344 hIPV infants. Increased
incidence of IS, LRTI, or mortality was not observed
in the HRV cohort versus the IPV cohorts, with IRRs
ranging from 0.36 to 2.25 across doses and 95% CIs
from 0.05 (lower bound) to 10.05 (upper bound). No
KD cases were observed in the HRV cohort.
Increased incidence of convulsions was observed after
HRV Dose 1 (cIPV IRR: 2.07, 95% CI: 1.27–3.38;
hIPV IRR: 2.05, 95% CI: 1.24–3.38). The IRR after
HRV Dose 1 in the SCCS analysis was not
statistically significant (2.40, 95% CI: 0.73–7.86).
The wide 95% CI is indicative of the small number
of events.

Conclusions: Infants vaccinated with HRV did not
show evidence of increased risk for any of the 5
outcomes in the 0–59 days following vaccination,
compared to the 2 IPV control cohorts.

109. Lack of Risk for Cranial Nerve III Palsy After
Childhood Immunization: A Case-Centered
Analysis

Kristin S. Goddard, Ned Lewis, Roger Baxter and
Nicola P. Klein

Kaiser Permanente Division of Research, Oakland, CA

Background: Case reports of Cranial Nerve III Palsy
(CN III Palsy) following vaccination in young chil-
dren have suggested that vaccines may rarely be the
cause.

Objectives: To screen for any association between CN
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III Palsy and receipt of routine childhood vaccines
given in the United States.

Methods: We identified potential cases in children
under 8 years of age by searching Kaiser Permanente
Northern California (KPNC) databases from 2007 to
2015 for the first CN III Palsy diagnosis within 9
months of any immunization. Based on case reports
and biologic plausibility, we selected vaccine exposure
intervals of 1–7 and 1–28 days prior to diagnosis. We
reviewed all potential cases to verify diagnosis and
symptom onset date, including only confirmed cases
with symptom onset after vaccination in the analysis.
Using case-centered analyses, we compared the pro-
portion of cases vaccinated 1–7 and 1–28 days prior
to onset with an expected proportion derived from all
age-sex matched KPNC members who were vacci-
nated in the 9 months prior to the onset date for each
case (i.e., anchor date). We repeated the analysis and
computed risk difference estimates for each vaccine
type.

Results: During the study period, >11 million vac-
cines were administered at KPNC within the study
population. Within the exposure and comparison in-
tervals, we identified 9 cases that were vaccinated
with any vaccine prior to CN III Palsy diagnoses.
Chart review confirmed 5 (55%) as CN III Palsy.
Of these, 4 had symptom onset before vaccination
and were excluded. The remaining confirmed case oc-
curred during the comparison interval; no confirmed
cases occurred during either exposure interval. We
found no statistically significant increased risk of im-
munization for any vaccine compared with matched
controls. The risk difference for immunization and
CN III Palsy per 1 million doses of vaccine was
�0.130 (95% CI �0.14, 49.92) for diphtheria-teta-
nus-acellular pertussis (DTaP) and �0.078 (95% CI
�0.11,11.95) for pneumococcal 13-valent conjugate
(PCV13) in the 1–7 day exposure interval; and
�0.705 (95% CI �0.94,44.41) for DTaP and �0.486
(95% CI �0.85,14.60) for PCV13 in the 1–28 day ex-
posure interval.

Conclusions: CN III Palsy is extremely rare in chil-
dren under eight years of age. Our large-scale analysis
applying a case-centered method did not detect any
statistically significant association between cases of
CN III Palsy and previous receipt of any childhood
vaccine.

110. Case-Control Analysis of Narcolepsy After
2009 H1N1 Pandemic Vaccination in Taiwan

Wan-Ting Huang1, Yu-Shu Huang2,
Chung-Yao Hsu3, Hsi-Chung Chen4, Hsin-Chun Lee1,
Hui-Chen Lin1, Cheng-Fang Hsieh3,
Meng-Ni Wu3 and Chin-Hui Yang1

1Taiwan Centers for Disease Control, Taipei, Taiwan;
2Chang Gung Memorial Hospital, Taoyuan, Taiwan;
3Kaohsiung Medical University Hospital, Kaohsiung,
Taiwan; 4National Taiwan University Hospital,
Taipei, Taiwan

Background: Beginning August 2010, several Euro-
pean countries observed an association between narco-
lepsy and H1N1 vaccines containing AS03® adjuvant,
mostly in children and adolescents. In Taiwan, a na-
tionwide campaign during November 2009 to Febru-
ary 2010 administered H1N1 vaccines without
adjuvant or with MF59® adjuvant to 67% of children
(age 0–18 years) and 12% of adults (age ≥19 years).
Ecological studies observed significant increases in in-
cidence of narcolepsy diagnosis among Taiwanese ad-
olescents and young adults after the circulation of
H1N1 virus and vaccination.

Objectives: To assess the association between H1N1
vaccination and narcolepsy in Taiwan.

Methods: Narcolepsy patients (Brighton Collabora-
tion case definition levels 1–2 [age 0–15 years] or 1–
4a [age ≥16 years]) with an onset of excessive daytime
sleepiness (EDS) between April 2009 and December
2012 were chart-ascertained from sleep centers. Each
case-patient was matched to 10 population-based con-
trols from the National Health Insurance (NHI) data-
bases on year of birth, sex, and date of referral for a
multiple sleep latency test (MSLT). Vaccinations, in-
fections, use of antibiotics or antiviral agents, and co-
morbidities were abstracted for cases and controls
from the immunization and NHI databases over the pe-
riod 2005–2012. Matched odds ratios (ORs) and 95%
confidence intervals (CIs) were calculated using multi-
variate conditional logistic regressions for H1N1 vac-
cination prior to the MSLT referral date.

Results: Among 86 adult and 51 children narcolepsy
cases, median days between onset of EDS and referral
for an MSLT was 78 (range 4–745) and 60 (range 10–
803); the lag time did not vary by time period (before
or after August 2010) and H1N1 vaccination (receipt
or absence). The ORs, adjusted for depression (p <
0.0001) and use of antibiotics or antiviral agents (p =
0.0221) in adults and migraine (p < 0.0001) in chil-
dren, were 1.67 (95% CI 0.81–3.45) (adults) and
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1.22 (95% CI 0.62–2.39) (children) for H1N1 vaccina-
tion without adjuvant, and 1.39 (95% CI 0.17–11.48)
(adults) and 3.66 (95% CI 0.37–36.02) (children) with
MF59® adjuvant.

Conclusions: No substantial association between the
use of H1N1 vaccines and narcolepsy was identified
in Taiwan although our power to assess risk following
MF59® product was limited.

111. An Evaluation of Non-Vaccine Triggered
Anaphylaxis Cases Identified Following
Vaccination in the Vaccine Safety Datalink (VSD)

Michael M. McNeil1, Eric S. Weintraub1,
Jonathan Duffy1, Lakshmi Sukumaran1,
Steven J. Jacobsen2, Nicola P. Klein3,
Simon J. Hambidge4, Grace M. Lee5,
Lisa A. Jackson6, Stephanie A. Irving7,
Jennifer P. King8, Elyse O. Kharbanda9,
Robert A. Bednarczyk10 and Frank DeStefano1

1Centers for Disease Control and Prevention, Atlanta,
GA; 2Southern California Kaiser Permanente,
Pasadena, CA; 3Kaiser Permanente Vaccine Study
Center, Oakland, CA; 4Health Research Kaiser
Permanente, and Denver Health Ambulatory Care
Services, Denver, CO; 5Harvard Medical School and
Harvard Pilgrim Health Care Institute, Boston, MA;
6Kaiser Permanente Washington Health Research
Institute, Seattle, WA; 7Kaiser Permanente Northwest,
Portland, OR; 8Marshfield Clinic Research Foundation,
Marshfield, WI; 9HealthPartners Institute, Minneapolis,
MN; 10Kaiser Permanente Center for Health Research
and Rollins School of Public Health, Emory University,
Atlanta, GA

Background: Anaphylaxis is a life-threatening aller-
gic reaction. Post-vaccination anaphylaxis studies
using automated health plan data are challenging as al-
gorithms using diagnosis and procedure codes have
only moderate positive predictive value and medical
record review for outcome validation is needed. Expo-
sure misclassification may also be problematic in vac-
cinated anaphylaxis cases.

Objectives: We analyzed data from a published 3 year
VSD study of post vaccination anaphylaxis in adults
and children to describe demographic and clinical char-
acteristics of cases identified with non-vaccine triggers.

Methods: Using VSD health care data, we identified
all patients with a vaccination record from January

2009 to December 2011 and used diagnostic and pro-
cedure codes to identify potential anaphylaxis cases
within 2 days post-vaccination. Medical records of po-
tential cases were reviewed. Confirmed cases met the
Brighton definition for anaphylaxis. We excluded
cases of vaccine-triggered anaphylaxis and conducted
a descriptive analysis of the non-vaccine anaphylaxis
cases.

Results: We chart reviewed a total of 1117 potential
anaphylaxis cases that occurred after 25,173,965 mil-
lion vaccine doses, and after excluding 33 vaccine-
triggered anaphylaxis cases, we confirmed 43 cases
with a non-vaccine trigger. The median onset interval
post-vaccination was 8.5 h [range 0–72]). Cases were
predominately female (58%), white (77%) and aged
<49 years (70%). Cases had a prior history of anaphy-
laxis (7%) or atopy (63%); one anaphylaxis and two
atopic cases had ongoing prescriptions for an epineph-
rine autoinjector. Non-vaccine triggers we identified
included: medications (12), venoms (9), food (6),
immunotherapy (3), contrast dye (3), environmental
(3), exercise (1), viral infection (1), unknown (5).
Treatment included epinephrine in 33 (77%) cases
and none died.

Conclusions: Over half of the cases of anaphylaxis
following vaccination were due to another cause. Our
study indicates the importance of conducting medical
record validation of outcome and exposure data in
post-vaccination anaphylaxis studies.

112. Paresthesia Following Pandemic H1N1
(PH1N1) Influenza Vaccine: Reports to the Vaccine
Adverse Event Reporting System (VAERS)

Michael M. McNeil, Paige Lewis and Maria V. Cano

Centers for Disease Control and Prevention, Atlanta,
GA

Background: Paresthesia is a rarely reported AE fol-
lowing immunization. A 2015 Canadian report identi-
fied temporary paresthesia following AS03-adjuvanted
pH1N1 influenza A vaccine.

Objectives: We evaluated paresthesia reports to
VAERS after seasonal influenza vaccine before and
after inclusion of the pH1N1 antigen.

Methods: We searched VAERS, identifying primary
U.S. reports received during July 1, 2002, to July 31,
2016, for vaccines administered through June 30,
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2016, with the MedDRA® preferred terms (PT),
paresthesia; and lower level terms (LLTs), when
available. We conducted a descriptive analysis of re-
ports following influenza vaccines and compared the
periods July 1, 2002, to September 30, 2009 (pre-pan-
demic H1N1 vaccines), vs. October 1, 2009, to June
30, 2016 (pH1N1-containing vaccines), and calculated
AE reporting rate (RR). VAERS reports missing a vac-
cination date were excluded.

Results: Since July 1, 2002, of 316,897 reports fol-
lowing all vaccines, 8,110 (3%) had the PT for par-
esthesia. Influenza vaccine was associated with
4,014 paresthesia reports; pH1N1-containing vac-
cines with 3,147/4,014 (78%) reports vs. 867/4,014
(22%) pre-pandemic H1N1 vaccine reports. Com-
paring pre- and post-pandemic periods (each com-
prised 7 seasons), we found an increase in
paresthesia reports (p < 0.001). The AE reporting
rate (per 106 doses distributed) for paresthesia in-
creased to 3.04 for pH1N1 influenza vaccines vs.
1.53 for pre-pandemic H1N1 influenza vaccines.
Most reports were among females (70%), aged
18–64 years (78%), with symptom onset ≤7 days
post-vaccination (74%), and classified as non-seri-
ous (68%). The most common body areas affected
were distal extremities (acroparesthesia). The only
differences between the pre-pandemic H1N1 vaccine
and pH1N1 vaccine periods were an increase in pa-
tient/relative filed reports (22% vs. 31%) and a de-
crease in reports by the vaccine manufacturer (8%
vs. 4%); the proportion of reports filed by providers
remained unchanged (35%).

Conclusions: Reports to VAERS of paresthesia fol-
lowing influenza vaccination increased after the intro-
duction of un-adjuvanted pH1N1 influenza vaccines.

113. Patterns of Use of High-Dose Influenza
Vaccine in the U.S. Dialysis Population

Anne M. Butler1, J. Bradley Layton1 and
Leah J. McGrath2

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2RTI Health Solutions, Research Triangle
Park, NC

Background: The Advisory Committee on Immu-
nization Practices recommends annual influenza
vaccination for dialysis patients, but does not issue
a preference for high-dose vs. standard vaccine.
The high-dose vaccine is licensed for people ≥65

years regardless of comorbidity status. The standard
vaccine has been shown to have limited effectiveness
in dialysis patients, and little is known about use of
high-dose vaccine in the dialysis population.

Objectives: To describe temporal trends in national
use and to identify patient characteristics associated
with high-dose vaccine receipt.

Methods: We created four yearly cohorts (2010–
2013) of dialysis patients in the United States Renal
Data System to examine vaccine administration from
August to December of each influenza season. Pa-
tients were required to have Medicare as a primary
payer and ≥3 months of continuous in-center hemodi-
alysis prior to August 1 of the given year. To assess
predictors of high-dose vs. standard vaccine receipt,
we restricted to vaccinated patients ≥65 years with
≥9 months of continuous in-center hemodialysis prior
to vaccination. We used multivariable logistic regres-
sion to identify patient characteristics independently
associated with receipt of high-dose vs. standard
vaccine.

Results: We identified 421,482 eligible patients. Vac-
cination rates for any type of influenza vaccine in-
creased from 68.3% in 2010 to 72.0% in 2013. From
2010 to 2013, the proportion of vaccinated patients
who received high-dose vaccine increased from 0.5%
to 1.8% overall, and increased from 0.9% to 3.5%
among patients ≥65 years. Of vaccinated patients
≥65 years, high-dose vaccine receipt was more likely
if patients were older (≥72 years), white, had <4 years
of dialysis, and had screening tests such as lipid tests
or diabetes eye exams. Vaccinated patients ≥65 years
were less likely to receive high-dose vaccine if they
were hospitalized for ≥7 days, had anemia, or used
mobility aids (wheelchair, walker, cane, or modified
bathroom equipment).

Conclusions: Evidence suggests very low but increas-
ing use of high-dose vaccine in the dialysis population.
Although patients receiving high-dose vaccine were
more likely to be older, they appeared to be healthier.
Patients receiving standard vaccine exhibited more
signs of frailty.

114. Rotavirus Vaccination May Reduce Acute
Gastroenteritis Rates Across All Age Groups in
England

Margarita Riera-Montes, Tom Cattaert,
Germano Ferreira and Thomas Verstraeten
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P95 Pharmacovigilance and Epidemiology Services,
Leuven, Belgium

Background: Rotavirus is known as the main cause
of severe acute gastroenteritis (AGE) in children un-
der 5 but has not been considered an important
cause of AGE in older age groups. England intro-
duced rotavirus universal vaccination for infants in
July 2013.

Objectives: This study aims to evaluate the impact of
rotavirus vaccination on all cause AGE episodes in
primary care across all age groups using the Clinical
Practice Research Datalink (CPRD) database.

Methods: We included all persons registered in
CPRD between 1 July 2010 and 30 June 2016.
Cut-off date to define pre- and post-vaccination
periods was 1 July 2013. AGE GP episodes were
defined using AGE related Read codes with a
14-day disease-free period. We calculated crude
episode rates of AGE, overall and stratified per age
group and calendar time.

Results: There were 29 AGE episodes per 1,000 per-
son-years in the pre-vaccination period compared to
24 post-vaccination among the overall population, a
18.3% (95% CI: 17.7–18.8) reduction. The largest de-
crease was observed in children <5 `years; 118 vs 86
AGE episodes per 1,000, a 27.4% (95% CI:
26.4–28.4) reduction. A significant decrease was also
observed among age groups not vaccinated, particu-
larly among the 65 to 74-year olds: from 29 to 24
AGE episodes per 10,000, a 16.7% (95% CI:
14.9–18.4) decrease, while the lowest decrease was
observed among the 10 to 17-year olds: from 14 to
13 AGE episodes per 10,000, a 8.9% (95% CI:
6.1–11.7) reduction.

Conclusions: This ecological analysis suggests that
the introduction of rotavirus vaccination in England
may have resulted in a significant impact on all
cause AGE episodes across all age groups, similar
to what has been seen following the introduction
of pneumococcal vaccination among infants.
Although trends before vaccination suggested a sta-
ble background rate, we cannot rule out a coinci-
dental decrease of AGE unrelated to rotavirus
vaccination.

115. Prevalence of Endocrine Therapy-Naïve
Hormone Receptor-Positive Locally Advanced or
Metastatic Breast Cancer in the US, an

Extrapolation from Observations within an
Electronic Health Record Database

Anthony P. Nunes1,2, Tapashi Dalvi3, Jan Lewis4,
Nick Jones4, Edward Green1,
William J. Gradishar5 and John D. Seeger1

1Optum Epidemiology, Boston, MA; 2University of
Massachusetts Medical School, Worcester, MA;
3AstraZeneca, Gaithersburg, MD; 4AstraZeneca,
Cambridge, United Kingdom; 5Northwestern
University, Chicago, IL

Background: The Phase 3 FALCON trial compared
fulvestrant to anastrozole among postmenopausal
women with hormone receptor (HR)-positive human
epidermal growth factor receptor (HER)2-negative lo-
cally advanced or metastatic breast cancer (LA/MBC)
who had not received treatment with endocrine ther-
apy (ET).

Objectives: To better understand the size of this target
population, estimates from an electronic health record
(EHR) database were extrapolated to the US
population.

Methods: Women over 40 years of age with breast
cancer diagnoses (January 2008 to March 2015) were
identified in the Optum EHR Database, provided they
had at least 12 months of recorded medical history,
and at least one recorded physician office visit. To
identify a target patient population of postmeno-
pausal women with HR-positive, HER2-negative
LA/MBC, data were abstracted from the free text
clinical notes via natural language processing. Diag-
nostic codes or treatment history were also used to
identify HR status. The results of this analysis were
extrapolated to estimate the size of the target popula-
tion at a national level, using statistics from the Na-
tional Cancer Institute’s Surveillance, Epidemiology
and End Results (SEER) database. Results are pre-
sented descriptively.

Results: Overall, 63,962 women with breast cancer
were identified, of whom 11,831 had discernible in-
formation on menopausal status, HER2 status, HR
status, and disease stage. Of these, 1,923 patients
were identified with postmenopausal, HR-positive,
HER2-negative (or unknown) LA/MBC. Within this
population, 70.7% (1,360/1,923) had not previously
received ET (88.5% [920/1,040] incident cases;
49.8% [440/883] prevalent cases). The proportion of
patients with postmenopausal, HR-positive, HER2-

abstract72

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



negative LA/MBC who had received no prior ET in
this sample was extrapolated using US national esti-
mates of the size of the postmenopausal, HR-posi-
tive, HER2-negative LA/MBC population taken
from SEER. This approach suggests a prevalence of
postmenopausal patients with HR-positive, HER2-
negative LA/MBC who have received no prior ET
of approximately 50,000 cases and an annual inci-
dence of about 15,000 patients.

Conclusions: These real-world data provide an esti-
mate of the number of women in the US who reflect
the target population of the FALCON trial. This esti-
mate was achieved by obtaining biomarker and staging
information from an administrative data source.

116. Disease Burden and Clinical Characteristics of
Multiple Myeloma: A Population-Based Database
Study Utilizing the National Health Insurance
Claims Database in Taiwan

Yanfang Liu1, Chao-Hsiun Tang2, Hsin-An Hou3,
Hung-Yi Liu2, Hong Qiu4 and Lee Anne Rothwell5

1Johnson and Johnson Pte Lte, Singapore, Singapore;
2Taipei Medical University, Taipei, Taiwan; 3Taiwan
National University Hospital, Taipei, Taiwan;
4Johnson and Johnson Pte Lte, Titusville, NJ;
5Johnson and Johnson Pte Lte, Syndney, Australia

Background: Multiple Myeloma (MM) is a hemato-
logical malignancy characterized by the clonal prolif-
eration of abnormal plasma cells in the bone marrow.
It is the second-most frequently diagnosed hematolog-
ical malignancy. Although the incidence rate of MM
in Asia is lower than that in Western countries, it is in-
creasing rapidly. However, limited data are available
on disease burden, clinical characteristics, and survival
of MM in Asia.

Objectives: To estimate disease burden and describe
clinical characteristics of MM patients in Taiwan.

Methods: We conducted a retrospective cohort study
utilizing the Taiwan National Healthcare Insurance
(NHI) claims database. All newly diagnosed con-
firmed MM patients in the catastrophic illness files
during January 1, 2007 to December 31, 2012 were
enrolled for the study. Patients with any primary can-
cer other than MM were excluded. All the eligible pa-
tients were followed up until death or the end of the
observational period (December 31, 2013), whichever
occurred first. Death was confirmed by the death status

in the catastrophic illness files. Main analyses were
purely descriptive, and exact method was used to cal-
culate 95% confidence intervals (CIs).

Results: A total of 1896 newly diagnosed MM pa-
tients were included in the cohort analysis with
56.9% (1079/1896) males and 43.1% (817/1896) fe-
males. The average age of the MM patients was 67.2
years old (SD 12.2). The annual incidences of MM
were 1.8, 2.04, and 2.28 per 100,000 population in
2007, 2010, and 2012, respectively. The common co-
morbidities included anemia (38.9%; 737/1896), bone
fracture (18.8%; 356/1896), renal impairment (17.1%;
325/1896), and pneumonia (15.8%; 300/1896). The
mean Charlson Comorbidity Index (CCI) at the base-
line was 1.4 (SD 1.4). The incidence rate of secondary
tumor was 23.6 per 1000 person-year (95%CI,(19.2;
28.9). The annual mortality rate of MM was 1.47,
1.44, and 1.57 per 100,000 population in 2007, 2010
and 2012, respectively. The overall median survival
for MM patients was 2.39 years.

Conclusions: The study findings revealed an increas-
ing trend in the incidence of MM in Taiwan. Despite
the introduction of new treatments in the last decade,
MM remains largely incurable with high mortality.

117. Cancer Incidence in Patients with Rheumatoid
Arthritis Based on a Claims Database

Chuntao Wu1, Marie-Laure Kurzinger2,
Meera Kumar1, Anju Garg1, Stephen Lin1 and
Juhaeri Juhaeri1

1Sanofi, Bridgewater, NJ; 2Sanofi, Chilly-Mazarin,
France

Background: When assessing the potential risk of
cancer for pharmacological treatments in patients with
rheumatoid arthritis (RA), incidence rates of cancer in
this population are more appropriate to be used as
background rates than those in the general population.
However, there are limited data on the incidence of
cancer in RA patients that are reliably estimated using
large population-based studies.

Objectives: To estimate the incidence of cancer in RA
patients.

Methods: The Clinformatics database, a large claims
database covering about 15 million patients annually
in the US, was used to identify patients who had at least
one ICD-9 diagnosis code of RA between 4/1/2000 and
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12/31/2014. The date of the first occurrence of a diagno-
sis code for RA in a patient was defined as the index
date. Patients who did not have a continuous 180-day
enrollment immediate prior to the index date were
excluded. New diagnoses of cancer between the index
date and 12/31/2014 were ascertained using ICD-9
diagnosis codes. The incidence rates of any cancer
including non-melanoma skin cancer, breast, prostate,
lung and colorectal cancer, hematologic tumors includ-
ing lymphoma, and melanoma were calculated.

Results: A total of 24,734 cases of cancer were identi-
fied in 499,237 RA patients. The incidence rate of any
cancer was 12.1 (95% confidence interval (CI): 11.9–
12.3) and 11.8 (95% CI: 11.5–12.1) per 1,000 per-
son-years (PY), for females and males, respectively.
For both females and males, the highest incidence
rates were observed in the age group of ≥ 70 years
(28.1 and 41.2 per 1,000 PY, respectively). In females,
the incidence rate of breast cancer was 3.7 per 1,000
PY. In males, the incidence rate of prostate cancer
was 3.5 per 1,000 PY. The rates of lung and colorectal
cancer, hematologic tumors, and melanoma were 1.0,
0.8, 1.1, and 0.2 per 1,000 PY for females and 1.4,
1.1, 1.6 and 0.3 per 1,000 PY for males.

Conclusions: This study estimated the incidence rates
of cancer in about half a million RA patients. Such
rates can be used as background rates when assessing
the risk of cancer for pharmacological treatments in
RA patients.

118. Age-and Gender-Specific Incidence of
Malignant Neoplasms in Patients with Multiple
Sclerosis Using a U.S. Claims Database

Sampada K. Gandhi, Meera Kumar and
Juhaeri Juhaeri

Sanofi U.S., Bridgewater, NJ

Background: There is a lack of data on age- and gen-
der-specific incidence rates of site-specific malignant
neoplasms in patients diagnosed with multiple sclero-
sis (MS) in the United States. Such data will enable a
better characterization of the MS patients developing
cancer and can be used for comparison of incidence
of malignant neoplasms in clinical trials of MS
treatments.

Objectives: To estimate age, gender, and site-specific
incidence rates of malignant neoplasms in MS patients
using a U.S. claims database for years 2001–2014.

Methods: Using a retrospective cohort study design,
patients who were 18 years and older and who had at
least two diagnosis codes for MS during a study period
from January 1, 2001, to December 31, 2006, were
identified from ClinformaticsTM DataMart. Patients
were followed from the date of the first MS diagnosis
until the occurrence of a malignant neoplasm, end of
patient enrollment or study period (December 31,
2014). The outcomes of interest were malignant neo-
plasms grouped under seven organ systems as follows:
(1) oral cavity/pharynx, (2) digestive, (3) respiratory,
(4) bone, connective tissue, skin, breast, (5) genitouri-
nary, (6) lymphatic/hematopoietic tissue, and (7) other.
Incidence rates (IRs) per 1,000 person-years (PYs) and
95% confidence intervals (CIs) of malignant neoplasms
were calculated by gender, age-group, and site.

Results: Of the 11,840 MS patients, 32.7%, 59.3%
and 8% of the patients were in the age-group of 18–
39, 40–59 and 60–79 years, respectively, 87% were
White, and 76% were females. The mean follow-up
from the diagnosis was 4.1 years. The overall IR of ma-
lignant neoplasms was 15.30 per 1,000 PYs (95% CI:
14.15, 16.44) in both sexes combined, 15.28 per 1,000
PYs (95% CI: 13.98, 16.59) in females, and 15.34 per
1,000 PYs (95% CI: 12.99, 17.69) in males. Females
exhibited the highest IRs (per 1,000 PYs) of malignant
neoplasms of breast (3.60), lung (1.49), brain (1.49),
and lymphoma (1.25), whereas males showed the
highest IRs of malignant neoplasms of prostate (4.43),
lymphoma (2.09), malignant melanoma of skin (1.49),
and lung (1.48). The overall IR of malignant neoplasms
was the highest in the age-group of 60–79 years in fe-
males and males [34.99 (95% CI: 27.02, 42.97); 45.55
(95% CI: 31.25, 59.84)], followed by the age-group of
40–59 years [17.02 (95% CI: 15.27, 18.77); 16.55
(95% CI: 13.44, 19.66)].

Conclusions: Our study showed that breast and pros-
tate are the most commonly occurring malignant neo-
plasms in female and male MS patients, respectively.

119. Characteristics and Treatment of Prostate
Cancer Patients with Bone Metastasis in Beijing:
An Observational Study Using the Beijing Urban
Employee Basic Medical Insurance Database

Yuting Pan1, Yinchu Cheng1, Shuangqing Gao2,
Wentao Sun3, Lin Xu4, Jihong Zong5,
Montse Soriano Gabarró6 and Siyan Zhan1

1Peking University, Beijing, China; 2Beijing Brain-
power Pharmacy Consulting Co. Ltd, Beijing, China;
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3Bayer Healthcare Co., Ltd.,China, Beijing, China;
4Bayer Healthcare Co., Ltd., China, Beijing, China;
5Bayer U.S., Whippany, NJ; 6Bayer AG, Berlin,
Germany

Background: In China, the incidence of prostate can-
cer has increased over the past two decades. However,
data on characteristics and treatment patterns in Chi-
nese prostate cancer patients especially those with
bone metastasis are limited.

Objectives: To describe characteristics, hospital visits
and treatment patterns of prostate cancer patients with
bone metastasis in Beijing, China.

Methods: Using the Beijing urban employee basic
medical insurance claims database including retired
employees, a cohort of patients with a diagnosis of
prostate cancer and a diagnosis of bone metastasis or
records of diphosphonate drug usage were identified
and followed up between 2011 and 2014. Data ex-
tracted included patient demographic characteristics
as well as information on medical institutions, comor-
bidities, prostate cancer treatment and medical ser-
vices. Descriptive statistical methods were applied
using the SAS 9.2 software.

Results: Overall, 737 patients meeting the criteria
were included in the analysis. The average age was
74.6 years (±9.1). Patients frequently presented with
comorbidities, with 76% of the patients having a diag-
nosis of hypertension and 72% having diagnosis of
cardiovascular diseases. Over half of the patients
(59%) were diagnosed with more than 2 types of
comorbidities. Most patients were seen in tertiary
hospitals. The number of valid visits for prostate can-
cer amounted to 33,300 including 26,153 outpatient
and 7,147 inpatient visits. There were 16,469 clinical
admissions from the genitourinary surgery department
during the study period, which accounted for 49.5% of
all the valid visits. The majority of patients (92.1%)
included in the study received hormonal therapy, and
bicalutamide was the most commonly prescribed
agent. Additionally, 40.4% of patients underwent che-
motherapy including docetaxel (42.6%), estramustine
(18.8%) and platinum (16.1%). A total of 48.4% of
patients used more than three types of cancer therapy
throughout the treatment period.

Conclusions: Most patients with a diagnosis of pros-
tate cancer with bone metastasis were elderly in
Beijing urban employee basic medical insurance
claims database. The main comorbidities were

hypertension and cardiovascular diseases. Most pa-
tients received treatments in genitourinary surgery de-
partment. Most common prostate cancer treatment was
hormonal therapy.

120. Risk of Skin Cancer Among Patients with
Myotonic Dystrophy Type 1: Data from the United
Kingdom Clinical Practice Research Datalink

Youjin Wang1, Ruth Pfeiffer1, Rotana Alsaggaf1,
Wilhelmine Meeraus2, Julia Gage1,
Lesley A. Anderson3, Nikoletta Nikolenko4,
Hanns Lochmuller4, Mark H. Greene1 and
Shahinaz M. Gadalla1

1National Cancer Institute, Bethesda, MD; 2Clinical
Practice Research Datalink, London, United Kingdom;
3Queen’s University, Belfast, United Kingdom;
4Newcastle University, Newcastle upon Tyne, United
Kingdom

Background: Myotonic dystrophy type 1 (DM1) is a
rare inherited multisystem neuromuscular disorder
caused by CTG trinucleotide repeat expansion in the
DMPK gene. Recent data indicate that cancers of the
brain, colon, ovary and endometrium are part of the
DM1 phenotype. Previous case reports and small stud-
ies suggested a possible excess of skin cancer risk in
DM1 patients.

Objectives: To calculate the risk of skin cancer, in a
large cohort of DM1 patients identified from general
practice records in the United Kingdom.

Methods: Using the UK Clinical Practice Research
Datalink (CPRD), we identified 1,061 patients with
DM1-related clinical events between 1987 and 2016.
For each patient, we selected up to 20 DM1-free individ-
uals matched to cases on gender, year of birth, attending
practice, and current registration year (N = 15,310) for
comparison. Follow-up started at the later of age at
practice current registration or first DM1 clinical event,
and ended at age of first skin cancer diagnosis, death,
last registration or practice transfer out. We used multi-
variate Cox regression models to calculate the hazard ra-
tio (HR) and 95% confidence interval (CI) of skin
cancer, by subtype, in DM1 patients versus controls.

Results: During a median follow-up of 3.6 years
(range less than 1–44.4 years), 23 incident melanomas
(3 in DM1) and 121 non-melanoma skin cancer
(NMSC) cases (33 in DM1) were reported. Among
NMSC, 110 were basal cell carcinoma (BCC; 30 in
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DM1), 6 were squamous cell carcinoma (0 in DM1),
and 5 were skin cancers, not otherwise specified (3
in DM1). In analyses adjusted for gender, registration
year, practice-level deprivation score and number of
doctor visits, the risk of BCC in DM1 patients was sig-
nificantly higher than controls (adjusted HR = 4.62,
95% CI = 2.99, 7.14). For melanoma, the data sug-
gested a possible increased risk in DM1 patients (HR
= 1.77, 95% CI = 0.52, 6.05), although not statistically
significant.

Conclusions: Patients with DM1 had an increased risk
of BCC compared with individuals without DM1. Our
data provide the quantitative evidence that skin cancer
may be part of the DM1 phenotype.

121. Mortality by Frailty Status as Defined by a
Claims-Based Disability Status (DS) in Elderly
Patients (Pts) Newly Diagnosed with Multiple
Myeloma (MM) in the United States (US)

Shuling Li1, Tanya Natwick1, Jiannong Liu1,
Vicki A. Morrison2, Sarah Vidito3, Winifred Werther4,
Khalid Mezzi3, Akeem Yusuf3, Jatin Shah5 and
Saad Usmani6

1Minneapolis Medical Research Foundation,
Minneapolis, MN; 2Hennepin County Medical Center,
Minneapolis, MN; 3Amgen Inc, Thousand Oaks, CA;
4Amgen Inc, South San Francisco, CA; 5University
of Texas MD Anderson Cancer Center, Houston,
TX; 6Carolina HealthCare System, Charlotte, NC

Background: Little is known about the prognosis of
frail MM pts in the real world.

Objectives: To describe pt characteristics and mortal-
ity using a claims-based definition of poor DS (PDS)
as a proxy measure for frailty status in a population-
based cohort of elderly adult MM pts in the US.

Methods: We identified elderly (aged ≥66 yrs) MM
pts, from the Centers for Medicare & Medicaid Ser-
vices 100% files (2007–2012) for pts with ≥1 claim
carrying a diagnosis code for MM, who began first-
(1L), second-(2L), third-(3L), and fourth-line (4L)
therapy. We used a validated claims-based model to
estimate the predicted probability of PDS for each
pt (Davidoff 2013; Davidoff 2014). Pts were classi-
fied as frail (predicted PDS ≥0.11) or fit (predicted
PDS <0.11). A predefined algorithm identified line
of therapy. Drug regimens were identified based on
National Comprehensive Cancer Network MM

treatment guidelines and classified as monotherapy,
doublets, triplets, or other. Baseline comorbidity level
was defined using Charlson Comorbidity Index
(CCI). Pts were followed from line initiation date to
the earliest of death; disenrollment from Medicare
Parts A, B, or D coverage; line end date; or
Dec 31, 2012. Baseline characteristics were described
by fit or frail for 1L–4L therapy. Overall survival
(OS) was estimated using the Kaplan-Meier method
with log-rank test to assess differences between fit
or frail pts.

Results: A total of 12,547 MM pts initiated 1L ther-
apy; 5841 (46.6%), 2372 (18.9%), and 819 (6.5%)
initiated 2L, 3L, and 4L, respectively. Frail pts repre-
sented 16.7% of pts at 1L, 21.8% at 2L, 18.4% at 3L,
and 18.2% at 4L. Frail vs fit pts at 1L were older
(mean age 78.9 vs 76.5 yrs); more were female
(66% vs 51%) and black (23% vs 12%); comorbidity
level was higher (CCI ≥5: 42% vs 16%); more re-
ceived monotherapy (32% vs 19%); fewer received
doublets (54% vs 61%) or triplets (10% vs 16%);
and line duration was shorter (mean 357 vs 434 d).
Patterns were similar for pts who began 2L–4L. OS
was worse for frail vs fit pts consistently across
1L–4L (P < 0.01; 3-year OS: 34% vs 61% at 1L;
40% vs 59% at 2L; 25% vs 53% at 3L; 1-year OS
at 4L: 59% vs 71%).

Conclusions: Our study demonstrates that the claims-
based prediction model for DS, when applied to Medi-
care pts with MM, describes frailty. Frail pts were
older, had higher comorbidity level, and worse OS vs
fit pts. Further investigation of claims-based PDS as
an independent risk factor for mortality and predictor
of treatment choice is warranted.

122. Use of Olmesartan and Enteropathy
Outcomes: A Multi-Database Study

Yaa-Hui Dong1,2, Yinzhu Jin2,
Theodore N. Tsacogianis2, Mengdong He2,
Ping-Hsin Hsieh3 and Joshua J. Gagne2

1National Yang-Ming University, Taipei, Taiwan;
2Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA; 3Chi Mei Medical
Center, Tainan, Taiwan

Background:Multiple case reports suggest that use of
olmesartan may be linked to sprue-like enteropathy;
however, few epidemiological studies have examined
this association and with mixed results.
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Objectives: To investigate whether olmesartan is
associated with a higher rate of enteropathy as
compared to other angiotensin-receptor blockers
(ARBs).

Methods: We conducted a cohort study among ARB
initiators in five US claims databases representing
different public and commercial health insurance pro-
grams. We compared enteropathy-related outcomes,
including celiac disease, malabsorption, concomitant
diagnoses of diarrhea and weight loss, and non-infec-
tious enteropathy, between patients treated with
olmesartan and other ARBs. Olmesartan initiators
were propensity score- (PS-) matched to other ARB
initiators in a variable ratio. Cox regression models,
stratified by matching ratio, were used to estimate
hazard ratios (HRs) and 95% confidence intervals
(CIs) for each outcome within the PS-matched
cohorts.

Results: The eligible cohort comprised 1,928,469 pa-
tients; 1,854,992 (96%) were included in the
matched analysis (350,430 olmesartan initiators and
1,504,562 other ARB initiators). During a mean fol-
low-up of 282 days of ARB exposure, crude inci-
dence rates were 0.82, 1.41, 1.66, and 29.20 per
1000 person-years for celiac disease, malabsorption,
concomitant diagnoses of diarrhea and weight loss,
and non-infectious enteropathy, respectively. HRs
comparing olmesartan to other ARBs in the PS-
matched cohorts were 1.21 (95% CI, 1.05–1.40),
1.00 (95% CI, 0.88–1.13), 1.22 (95% CI, 1.10–
1.36), and 1.04 (95% CI, 1.01–1.07) for each out-
come, respectively. HRs were larger for patients re-
ceiving treatment more than 1 year (e.g., HR for
celiac disease, 2.68 [95% CI, 1.30–5.52]) and for pa-
tients aged 65 years and older (e.g., HR for celiac
disease, 1.57 [95% CI, 1.20–2.05]).

Conclusions: In this large-scale, multi-database
cohort study, we observed a higher rate of enterop-
athy in olmesartan initiators as compared to
initiators of other ARBs, although the absolute
incidence rate was low in both groups. We
observed evidence of a potential duration-response
effect.

123. A Pragmatic Model to Predict Diabetes among
Patients with Elevated Hemoglobin A1c Values: A
Cohort Study

Eric S. Johnson, Erin M. Keast, Xiuhai Yang,
Amanda F. Petrik and David H. Smith

Kaiser Permanente Northwest, Portland, OR

Background: In 2015, the United States Preventive
Services Task Force (USPSTF) recommended screen-
ing patients for abnormal blood glucose with hemoglo-
bin A1c (HbA1c) testing if they were overweight or
obese and between the ages of 40 and 70 years.
Reanalyses of the Diabetes Prevention Program trial
using prediction models revealed that only the
highest-risk patients benefited from treatment with
metformin to prevent diabetes. However, those pre-
diction models depended on patient characteristics
that are not measured in routine clinical practice.
Patients and physicians need a pragmatic model to
improve shared decision-making about starting
metformin.

Objectives: We sought to develop a series of age-
specific, pragmatic models to predict the two-year
risk of diabetes in patients with HbA1c values be-
tween 5.7% and 6.4% (prediabetes). The models
had to score patients’ risks automatically using char-
acteristics documented in the electronic health record
during routine practice.

Methods: We assembled a retrospective cohort of
patients with elevated HbA1c values identified
through outpatient laboratory testing between Janu-
ary 2010 and December 2013. We followed patients
for the onset of diabetes for up to two years. Kaiser
Permanente Northwest (KPNW), an integrated de-
livery system in Oregon and Washington in the
United States, served as the setting. Candidate char-
acteristics that predict diabetes included the most re-
cent body mass index, systolic blood pressure,
HbA1c and age. The onset of diabetes was docu-
mented in KPNW’s diabetes registry. We used
Cox regression models to develop the models.Re-
sults: We followed 46,724 patients and 2,025 devel-
oped diabetes. The two-year risks ranged from 4.5%
(40–49 years) to 5.4% (60–69 years). All age-spe-
cific models predicted effectively in terms of dis-
crimination (bootstrap-corrected c-statistics ranged
from 0.84 to 0.85) and calibration (close agreement
between observed and predicted risks by quintile of
predicted risk). Each model explained at least 53%
of the variation in the risk of diabetes. HbA1c
was the strongest predictor and accounted for at
least 91% of the variation in the four-predictor
models.

Conclusions: The models predicted effectively and
may be useful for shared decision-making about
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metformin for prevention. External validation should
be undertaken to understand how well the models
transport to other populations and settings.

124. Cataract in Patients with Diabetes Mellitus –
Incidence Rates in the UK and Risk Factors
Based on the Clinical Practice Research Datalink
(CPRD)

Claudia Becker1, Cornelia Schneider1,
Samuel Aballéa2, Clare Bailey3, Rupert Bourne4,
Susan Jick5 and Christoph Meier1,5,6

1Basel Pharmacoepidemiology Unit, University of
Basel, Basel, Switzerland; 2Creative Ceutical Ltd,
London, United Kingdom; 3University Hospitals
Bristol NHS Foundation Trust, Bristol, United
Kingdom; 4Anglia Ruskin University, Cambridge, United
Kingdom; 5Boston Collaborative Drug Surveillance
Program, Boston University School of Public Health,
Lexington, MA; 6University Hospital Basel, Basel,
Switzerland

Background: Several studies have reported diabetes
as a risk factor for cataract. However, only few studies
were conducted with data from the UK.

Objectives: To analyse the risk of incident cataract in
patients with or without diabetes.

Methods: We used the UK-based CPRD database to
identify newly diagnosed diabetes patients ≥40 years
between 2000 and 2015, and a random sample of
the general population matched for age, sex, general
practice and year of diabetes diagnosis. We assessed
cataract (diagnosed or cataract extraction) incidence
rates (IRs) and performed a nested case-control
analysis (using conditional logistic regression) in the
diabetic cohort to assess potential risk factors for a
cataract.

Results: There were 56,510 diabetes patients in-
cluded in the study. IRs of cataract were 20.4 (95%
CI 19.8–20.9) per 1 000 person-years (py) in patients
with diabetes and 10.8 (95% CI 10.5–11.2) per 1,000
py in the general population. IRs increased consider-
ably around the age of 70 years and with a concom-
itant diagnosis of macular oedema. The incidence
rate ratio (IRR), was highest in patients of the age
group of 45–54 years. In the nested case-control
study, we identified 5,751 patients with cataract. Cat-
aract risk increased with increasing diabetes duration
(adj. OR 3.03, 95% CI 1.21–7.56 for patients with

diabetes for ≥10 years compared to patients with dia-
betes duration <2 years).

Conclusions: According to our study, diabetes is as-
sociated with an approximately two-fold increased
risk of cataract. The cataract risk associated with di-
abetes is highest at younger ages. Patients with
macular oedema are at an increased risk for
cataract.

125. Ethnic Differences in Type 2 Diabetes Mellitus
and Coronary Heart Disease: A Prospective
Cohort Study in the Clinical Practice Research
Datalink

Rohini Mathur1, Krishnan Bhaskaran1,
Sophie V. Eastwood2, Nishi Chaturvedi2 and
Liam Smeeth1

1London School of Hygiene and Tropical Medicine,
London, United Kingdom; 2University College London,
London, United Kingdom

Background: The risk of coronary heart disease
(CHD) is 2–4 times higher in those with type 2 dia-
betes (T2DM) compared to those without. Ethnic dif-
ferences in CHD are exacerbated by diabetes,
particularly amongst south Asian populations. There
are currently no nationally representative data on eth-
nic differences in diabetes prevalence and CHD out-
comes in the UK.

Objectives: To identify ethnic differences in the prev-
alence of diabetes and compare ethnic differences the
risk of CHD in patients with and without type 2 diabe-
tes (T2DM) in the CPRD.

Methods: An observational cohort study using the
CPRD was undertaken. Individuals with T2DM
free from CHD at baseline were identified using
diagnostic Read codes, blood glucose values and anti-
diabetic medications. A random sample of non-diabetic
controls free from CHD at baseline was used as the
comparison group. Self-reported ethnicity was grouped
as per the 2001 UK census. The primary outcomes
of fatal and non-fatal CHD were identified using
Read codes and ICD-10 codes. Cox proportional-
hazards regression was used to identify ethnic
differences in the risk of fatal and non-fatal CHD
risk for patients with and without type 2 diabetes
after accounting for pharmacological treatment, de-
mographic factors, and cardio-metabolic risk factor
control.
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Results: A total of 86,778 patients with T2DM and
209,573 patients without T2DM were included in
the study. The age-standardised prevalence of
T2DM was 10.3% for south Asian groups, 7.4%
for black African/Caribbean groups, and 4.1% for
White groups. 9,157 patients with T2DM and
13,873 patients without T2DM experienced their first
CHD event during follow-up. The excess risk of
CHD attributable to diabetes was 23% in white
men (HR 1.23, CI 95% 1.17, 1.28), 25% in white
women (HR 1.25, CI 95% 1.18, 1.31), 52% in
south Asian women (HR 1.52, CI 95% 1.10, 2.14),
and 100% in black men (HR 1.99, CI 95% 1.06,
3.77). Amongst patients with T2DM, no ethnic
differences in the relative risk of CHD risk were
evident. In contrast, amongst patients without
T2DM, large ethnic differences in risk of CHD were
evident, with risk increased in south Asian men (HR
1.50 CI 95% 1.13, 1.99) and women (HR 1.32, CI
95% 0.97, 1.81) and decreased in black men (HR
0.30, CI 95% 0.14,0.64), even after complete
adjustment.

Conclusions: This observational cohort study in a
large UK primary care database has identified substan-
tial heterogeneity in the prevalence of T2DM and the
association between T2DM and CHD by ethnic group
and gender.

126. Pregestational Diabetes Mellitus During
Pregnancy and Its Adverse Effects

Sonia J. Coton, Irwin Nazareth and Irene Petersen

University College London, London, United Kingdom

Background: Diabetes mellitus is one of the
commonest chronic conditions affecting pregnancy,
with increasing prevalence. Pregestational diabetes
in pregnancy is related to adverse events for mother
and baby. The Saint Vincent declaration in 1989 set
out to achieve pregnancy outcomes in woman with
diabetes that approximate to women without
diabetes.

Objectives: Calculate the risk of adverse maternal and
foetal pregnancy outcomes in women with type 1
(T1DM) or type 2 diabetes (T2DM) compared to
women without diabetes in pregnancy.

Methods: Retrospective cohort using electronic longi-
tudinal primary care medical records. Poisson regres-
sion was used to estimate the risk ratio of caesarean

section, instrumental delivery, preeclampsia, perinatal
death, and major congenital malformations adjusted
for maternal characteristics. Comparisons were made
between women with T1DM or T2DM to women
without diabetes.

Results: A total of 400,055 pregnancies were iden-
tified between 01/01/1995 and 31/12/2012, diabetes
affected 0.8%. In comparison to women without di-
abetes in pregnancy and after adjusting for maternal
characteristics women with T1DM had over nearly
two and a half times higher risk of caesarean sec-
tion: risk ratio 2.41 (95% CI (2.13, 2.72)), over
twice the risk of major congenital malformation
RR 2.29 95% CI (1.53, 4.85). But the risk of in-
strumental delivery, preeclampsia and perinatal
death were not increased; RR 0.86 (95% CI (0.67,
1.11)), 1.58 (95% CI (0.55, 4.48)) and 1.95 (95%
CI (0.84, 4.49)), respectively. For women with
T2DM there was 58% increased risk of caesarean
section delivery: RR 1.58 (95% CI (1.42, 1.75))
and over two and half times the risk of experienc-
ing perinatal death when compared to women with-
out diabetes in pregnancy: RR 2.72 (95% CI (1.53,
4.85)). But the risk of instrumental delivery, con-
genital malformations and preeclampsia were not in-
creased: RR 0.80 (95% CI (0.64, 1.01)), 1.19 (95%
CI (0.78, 1.81)) and 0.72 (95% CI (0.24, 52.17)),
respectively.

Conclusions: Women with T1DM and T2DM re-
main to be at an increased risk of experiencing cer-
tain adverse pregnancy outcomes. There is still
substantial work to be done to reduce the risk of
adverse outcomes experienced by women with dia-
betes in pregnancy and meet the recommendations
set out in the Saint Vincent declaration over twenty
years ago. In pharmacoepidemiological studies it is
therefore important to account for diabetes when
examining potential risks of drug treatments during
pregnancy.

127. Prevalence of Depression Among Type 2
Diabetes Mellitus Patients in India: Evidence-
Based Systematic Review and Meta Analysis

Salman Hussain1, Anwar Habib2, Ambrish Singh3,
Mohd Akhtar1 and Abul Kalam Najmi1

1Jamia Hamdard, Hamdard University, New Delhi,
India; 2Hamdard Institute of Medical Sciences and
Research, New Delhi, India; 3Independent Researcher,
New Delhi, India
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Background: Depression as a co-morbid condition in
Type 2 Diabetes Mellitus (T2DM) patients is associated
with significant morbidity, mortality, and increased
health economic burden. Indian healthcare system is
heavily burdened with T2DM, and it is important to
understand the prevalence of depression associated with
T2DM in Indian population.

Objectives: To determine the prevalence of depres-
sion among T2DM patients in India.

Methods: This meta-analysis was conducted as per
the registered protocol at PROSPERO (Registration
no: CRD42016051552). A systematic literature search
was done in PubMed and Embase from inception to
30th November 2016. Articles were screened for
inclusion by the two independent reviewers. Studies
reporting the prevalence of depression in Indian
T2DM patients assessed using structured interview/
validated questionnaires were included. Methodologi-
cal quality of included studies was assessed using
modified Newcastle-Ottawa Scale. Pooled prevalence
of depression among T2DM patients was estimated
as primary outcome, while prevalence based on sub-
group (sex, geographical region, study design, sample
size and study year) was estimated as the secondary
outcomes. Heterogeneity among studies was assessed
using Cochrane Q test and I2 statistic. Sensitivity anal-
ysis was also performed. All statistical analysis were
done using Stata v12.

Results: In total, 25 full-text studies and 2 abstracts
including 7,165 patients fulfilled the eligibility
criteria and were included in the final analysis. Ran-
dom effect model was applied. The majority of the
studies (66%) were of high quality. Pooled preva-
lence of depression in T2DM patients was found
to be 38% (95% CI: 28–47%). Notably, the preva-
lence was higher in the northern region of India
38% (95% CI: 25–51%) as compared to the south-
ern region 32% (95% CI: 23–40%). The pooled
prevalence of depression was 32% (95% CI: 23–
41%) during the study period 2009–2012, while it
was increased remarkably to 42% (95% CI: 29–
55%) during 2013–2016. A slight difference was re-
ported in the pooled prevalence of depression ac-
cording to study design and sample size. The odds
of getting complications were more pronounced in
diabetic patients with depression as compared to di-
abetic patients without depression (2.88, 95% CI:
1.67–4.98).

Conclusions: We found a high prevalence of depres-
sion among T2DM patients in India. The diabetes
management programs in India may consider early
screening of depression in T2DM patients.

128. Incidence and Prevalence of Diabetes Mellitus
Among Children Aged 10–18 Years in the United
States (US)

Dana Y. Teltsch1, Soulmaz Fazeli Farsani2,
Samuel Huse1, Nicholas Sicignano3,
Kimberly G. Brodovicz4, Christina Cristaldi5 and
Beth L. Nordstrom1

1Evidera, Waltham, MA; 2Boehringer Ingelheim
GmbH, Ingelheim, Germany; 3Health ResearchTx,
Trevose, PA; 4Boehringer Ingelheim Pharmaceuticals
Inc., Ridgefield, CT; 5MC, USAF, Naval Medical
Center, Portsmouth, VA

Background: The incidence and prevalence of type 1
(T1) and type 2 (T2) diabetes mellitus (DM) is increas-
ing among children worldwide; however, reported
rates vary by study and population. The Military
Health System (MHS) database from the US Depart-
ment of Defense (DoD) contains healthcare data on
the children of current or prior service members. De-
mographics of the population are generally compara-
ble to the US population.

Objectives: To determine the prevalence of DM and
the age- and sex-specific incidence rates of T1DM
and T2DM among children aged 10–18 years in the
US DoD population.

Methods: The population included all 10–18 years
child dependents enrolled in the MHS between
Oct 2007 and Sept 2013. All DM cases were
identified based on recorded DM diagnosis codes
and/or anti-diabetic treatments. Incident cases had
a first ever DM record after ≥6 months of continu-
ous enrollment. Validated algorithms with high
accuracy (97% for T1DM, 93% for T2DM) were
used to identify patients. Prevalence (% of DM in
the population) and incidence rate (IR) per
100,000 person-years (PY) (incident cases per en-
rolled time) with 95% confidence intervals (CI)
were calculated.

Results: Among 1,613,924 children, 0.47% had DM
(0.49% of females 0.44% of males). Prevalence in-
creased with age from 0.10% at 10 years to 0.68% at
18. The highest IR per 100,000 PYs of T1DM was
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38.1 (95% CI: 33.3, 43.4) for 11 years children which
decreased gradually to 18.7 (15.5, 22.4) for 18 years.
Males had a higher T1DM IR than females (29.7
[27.7, 31.7] vs. 23.3 [21.5, 25.2]). The IR of T2DM
generally increased with age from 11.8 (9.2, 14.9) at
10 years, to a maximum of 42.9 (38.0, 48.4) at age
16. Females had a higher IR of T2DM than males
(35.3 [33.2, 37.6] vs. 21.8 [20.1, 23.6]).

Conclusions: Overall in the 10–18 population, the IR
of T1DM was higher among males and for T2DM was
higher among females. The maximum IR of T1DM
was observed at 11 years, while the IR of T2DM gen-
erally increased with age with a marked increase at age
16. These observed rates in the DoD database were
similar to reported rates for the US population in other
population-based studies.

129. Gosh My HbA1c Is Too High

Irene Petersen1, Sia Kromann Nicolaisen2,
Reimar W. Thomson2 and Lars Pedersen2

1UCL, London, United Kingdom; 2Aarhus University,
Aarhus, Denmark

Background: Type 2 diabetes mellitus (T2DM) is an
increasing health burden worldwide. Often, T2DM is
diagnosed on the basis of glycosylated haemoglobin
(HbA1c) which shows a person’s average blood glu-
cose levels 2 to 3 months before the test.

Objectives: To evaluate the impact of first HbA1c re-
cord on subsequent mortality in people who were just
below and above the threshold for eligibility for initia-
tion of pharmacological treatment (HbA1c > 47
mmol/mol).

Methods:We used population registry data from Cen-
tral and Northern region of Jutland in Denmark. The
population is around 1.8 million a proximately 30%
of the total Danish population. We applied the Regres-
sion Discontinuity Design (RDD) which is a quasi-ex-
perimental design aimed at estimating the causal
effects around a specific threshold such as effect of
treatment according to specific guidelines. Thus, we
examined the effect of treatment eligibility (HbA1c
> 47 mmol/mol) on mortality in an intention-to-treat
analysis based on log (Harzard) = β0 + β1 (Zi � c) +
β2 l[Zi < c] + β3 (Zi � c) * l[Zi < c], where β1 is
the slope of the line below the threshold, β1 + β3
is the slope of the line above the threshold, and β2 is
the difference at the cutoff.

Results: In total, 83,516 individuals had their first re-
cord of HbA1c within the range of 40–58 mmol/mol
in the period between 2006 and 2014. There were
74,959 individuals with a HbA1c below the recom-
mended threshold for treatment (40–47 mmol/mol)
and 8,557 above the threshold (48–58 mmol/mol).
Median age was similar below and above threshold
(62 years), but more men 4512 (53%) than women
were above the threshold. Only 1,571 (18.4%) above
the threshold and 622 (0.8%) below the threshold
were initiated metformin treatment within 3 months
after their initial HbA1c record. In general, mortality
was higher for patients presenting with higher HbA1c
However, there was a discontinuity for patients pre-
senting just above the threshold. Those just above
the threshold had 20% lower hazard of death than
those presenting just below the threshold (HR:
0.803 (95% CI 0.715, 0.9027)). Narrowing the band-
width provided similar estimates, but reduced the
precision of the estimates as the study samples were
reduced.

Conclusions: Individuals with a first HbA1c record
just above the threshold for eligibility for pharmaco-
logical treatment experienced 20% lower hazard of
death than just below the threshold. As less than 1 in
5 initiated metformin within 3 months other factors
such as sudden changes in health behaviour may ex-
plain the reduced mortality in those just above the
treatment threshold.

130. Lower Limb Amputation: Cases Identification
in Claims Data and Incidence Estimates in Patients
With and Without Diabetes Mellitus

Anouk Déruaz-Luyet1, Christina Raabe1,
Hristo Iliev1 and Kimberly G. Brodovicz2

1Boehringer Ingelheim, Ingelheim am Rhein, Germany;
2Boehringer Ingelheim Pharmaceuticals Inc., Ridgefield,
CT

Background: Database studies on the incidence of
non-traumatic lower limb amputations (LLA) in pa-
tients with diabetes mellitus (DM) have used different
case identification algorithms or different data sources
leading to inconsistencies across estimates.

Objectives: Using data from the Truven Health
MarketScan databases, we explored the identification
of LLA cases with different algorithms and estimated
incidence rates of LLA in patients with and without
diabetes mellitus (DM).
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Methods: Using the Aetion evidence platform
(Aetion, Inc., New York, New York, USA), we
analysed data covering the 2010–2014 period. Four
cohorts of patients were defined based on the
presence of DM claims: no-diabetes, any DM, type
1 DM and type 2 DM. Three different algorithms
were used for LLA cases identification including:
(1) only diagnosis codes; (2) diagnosis codes from
(1) and procedure codes; and (3) diagnosis, proce-
dure and status codes (used for factors influencing
health status and contact with health services). We
restricted the analysis to people with no history of
lower limb amputation. We evaluated the incidence
rate per 1000 person-year (PY) and 95% confidence
interval (CI).

Results: Follow-up in PY ranged from 650,592 for
the Type 1 DM cohort, with a median follow-up time
in days (Q1; Q4) of 524 (220, 1,096) to 163,930,293
PY for the non-diabetes cohort with a median follow-
up time of 548 (245, 1,096). In all, the number of
LLA cases identified was 24,483, 43,378 and
61,524 with algorithm (1), (2) and (3), respectively.
Independently of the algorithm used for cases identi-
fication, incidence of LLA was higher in the any DM
cohort than in the no-diabetes cohort and in the type
1 DM than type 2 DM cohort. Algorithm (2) ex-
cluded as much as possible prevalent cases of LLA,
identified mostly using the status codes; while maxi-
mizing incident LLA cases. Crude incidence rates of
LLA per 1000 PY (95% CI) were 0.07 (0.07, 0.07)
in the no-diabetes cohort, 1.78 (1.76, 1.79) in the
DM cohort, 5.64 (5.46, 5.83) in the type 1 DM co-
hort and 1.71 (1.68, 1.74) in the type 2 DM cohort.
Incidence estimates were stable over the five years
of the study.

Conclusions: Using diagnosis and procedure codes
in combination increases the number of LLA cases
identified in a claims database; however, validation
of the algorithm is needed. Independently of the
algorithm used, LLA incidence rate was the highest
in the type 1 DM cohort. Yearly LLA incidence
estimates for each cohort did not vary over the
observation period.

131. Increased Prevalence of Diabetes in the
Netherlands Is Only Partly Explained by Changes
in Age and Gender Over Time

Jetty A. Overbeek1,2,
Amber A.W.A. van der Heijden1,
Ron M.C. Herings2 and Giel Nijpels1

1VU University Medical Centre, Amsterdam,
Netherlands; 2PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands

Background: Both the International Diabetes Federa-
tion (IDF) and the World Health Organisation
(WHO) report a rise in prevalence of diabetes world-
wide. Different West-European countries have ob-
served this rise during the last decade. As the
Dutch population is aging, the prevalence of obesity,
a major risk factor for diabetes, is increasing, survival
is improving and multiple screening initiatives are
implemented, it is obvious that this trend also exists
in the Netherlands. Unfortunately, recent and reliable
data is lacking.

Objectives: To study the trend in the prevalence of di-
abetes in the Netherlands for the period 1999–2014
and to investigate the influence of changes in popula-
tion demographics on this trend.

Methods: The prevalence of diabetes during the pe-
riod 1999–2014 was studied using data from the
PHARMO Database Network, a network of elec-
tronic databases that includes data from public phar-
macies for 3.8 million residents of the Netherlands.
A person with diabetes was defined as someone
with at least two dispensings of a glucose lower-
ing-drug within six months. Age-adjusted preva-
lences were calculated per gender to investigate
the influence of changes in these population
demographics.

Results: The prevalence of diabetes in the
Netherlands increased from 1.8% in 1999 to 4.9%
in 2014. The increase was more pronounced among
men and among persons older than 74 years. Among
males 75–84 years of age the prevalence increased
from 7.6% in 1999 to 16.5% in 2014. Among fe-
males 75–84 years of age this increase was from
8.7% to 16.8%. Only half of the increase was ex-
plained by changes in population demographics (i.e.
age and gender).

Conclusions: This study showed that the prevalence
of diabetes in the Netherlands more than doubled dur-
ing 1999–2014. The increase was only partly ex-
plained by changes in age and gender over time. To
temper the increasing prevalence of diabetes, it is es-
sential to gain more insight into the other factors re-
sponsible for the increase.
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132. Incidence of Hyperglycemia in Diabetes
Patient Population

Katherine Tsai, Meera Kumar, Jane Thammakhoune,
Daniel Gil, Chuntao Wu and Juhaeri Juhaeri

Sanofi, Bridgewater, NJ

Background: When assessing the risk of hypergly-
cemia in antidiabetic treatments in diabetics, the
background incidence rates of life-threatening and
serious hyperglycemia are limited in real-life
setting.

Objectives: To estimate the incidence rates of life-
threatening hyperglycemia and serious hyperglycemia
in diabetes patients.

Methods: A cohort study was conducted in the
Truven Health MarketScan® claims databases from
2011 to 2015. Four study cohorts including patients
treated with basal insulin, T1DM patients treated
with basal insulin, T1DM patients, and all diabetes
(T1DM and T2DM) patients were included. Fol-
low-up began at the first date of the index basal in-
sulin (2 basal insulin cohorts) or the first diabetes
diagnosis (T1DM and all diabetes cohorts) and con-
tinued until study outcome (first/any event), drug
cessation (2 basal insulin cohorts), or the end of
study. Life-threatening hyperglycemia was defined
by the ICD-9/ICD-10 codes for either diabetic
ketoacidosis coma or hyperosmolar coma in any
healthcare setting, and serious hyperglycemia was
defined by the ICD-9/ICD-10 codes for hyperglyce-
mia in inpatient setting. Within each patient popula-
tion, the incidence rates (per 1,000,000 person-days)
of each outcome (first/any event) were estimated
during the follow-up.

Results: The incidence rates of life-threatening hy-
perglycemia and serious hyperglycemia (first event)
were 35 and 69, 53 and 86, 34 and 79, and 15
and 38 per 1,000,000 person-days in the basal insu-
lin treated patients (N = 370875), T1DM patients
treated with basal insulin (N = 66316), T1DM
patients (N = 66316), and all diabetes patients
(N = 1438518), respectively. The rates of life-threat-
ening hyperglycemia and serious hyperglycemia (any
event) were 43 and 69, 43 and 64, 43 and 64, and
12 and 23 per 1,000,000 person-days in the basal in-
sulin treated patients, T1DM patients treated with
basal insulin, T1DM patients, and all diabetes
patients, respectively.

Conclusions: The study estimated the background
rates of life-threatening hyperglycemia and serious hy-
perglycemia in diabetes patients in real-life setting.
These estimated background rates can be informative
when assessing the risk of hyperglycemia in antidia-
betic treatments.

133. Time Trends in Diabetic Macular Edema
Among Diabetic Adults in the UK

Vidya Moorthy1, Frank A. Corvino2, Matt McEnany2,
Monie Hussain1 and Pavel Napalkov1

1Genentech, South San Francisco, CA; 2Genesis
Research, Hoboken, NJ

Background:With doubling of diabetes prevalence in
the UK, frequency of diabetic macular edema (DME)
is likely to increase. Understanding evolving time
trends is important because DME imposes substantial
burden.

Objectives: To assess the time trends in the epidemi-
ology of DME among diabetic adults in the UK.

Methods: A retrospective analysis was conducted
using the Clinical Practice Research Datalink
(CPRD), a longitudinal primary care medical record
database in the UK. Eligible patients were at least
20 years of age with a diabetes diagnosis between
2006 and 2014 and 1 year of full registration during
the year of interest (YOI). For incidence, patients
were also required to have full registration in the
year prior with no record of DME in any year prior
to YOI. Prevalence calculation included patients with
ME diagnosis (READ code: F42y900) at any time
during, or prior to each YOI. For incidence, patients
were required to have ME diagnosis during each
YOI. For both measures, ME diagnosis was pre-
ceded by a diabetes diagnosis and included patients
who were at least 20 years of age during their first
eligible ME. Cumulative prevalence and annual inci-
dence rates were calculated with 95% confidence in-
tervals (CI).

Results: In 2014, a total of 179,934 patients were eli-
gible for prevalence and 169,887 patients for inci-
dence. Overall, 2,181 patients had a diagnosis of
DME in 2014, with cumulative prevalence increasing
from 445.3 (95% CI: 420.6–470.9) to 1,212.1 (95%
CI: 1,161.8–1,263.8) per 100,000 over the 9 year pe-
riod. Likewise, annual incidence rose from 77.6
(95% CI: 67.2–88.9) to 173.6 (95% CI: 154.4–194.3)
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per 100,000. Average time from diabetes onset to inci-
dent DME was 10.6 (SD ± 9.4) to 13.6 (SD ± 10.1)
years.

Conclusions: DME prevalence in the CPRD more
than doubled between 2006 and 2014, with steady in-
crease in incidence. Improved photographic screening,
diagnosis assessment, treatment options, and increased
patient lifespan could have also contributed to the
increase in DME. Early detection and intervention in
this population is imperative to reduce the risk of
visual loss secondary to DME.

134. Potential Medication Triggers of Deteriorated
Renal Function Among Patients with Type 2
Diabetes: Using Real-World Data

Elisabeth Smits1, Eline Houben1, Jetty A. Overbeek1,2,
Peter A.G.M. de Smet3,4,
Myrthe P.P. van Herk-Sukel1, Ron M.C. Herings1 and
Martina Teichert3,4,5

1PHARMO Institute of Drug Outcomes Research,
Utrecht, Netherlands; 2VU University Medical Centre,
Amsterdam, Netherlands; 3Royal Dutch Pharmacists
Association (KNMP), The Hague, Netherlands;
4Radboud University Medical Centre, Radboud Institute
for Health Sciences, Nijmegen, Netherlands; 5Leiden
University Medical Center, Leiden, Netherlands

Background: The increasing amount of patients with
chronic renal damage cannot be fully explained by risk
factors such as diabetes and hypertension. Identifica-
tion of additional medication risk factors for a deterio-
rated renal function is important to prevent chronic
renal damage.

Objectives: To identify drug exposure as potential
triggers for a deteriorated renal function among type
2 diabetes mellitus (T2DM) patients and to confirm
previously identified triggers by using real-world data
(RWD).

Methods: A nested case-control study within a
T2DM cohort was conducted using the PHARMO
Database Network, a population-based network in
the Netherlands combining data from different
healthcare settings. Between 1999 and 2014 cases
with a deteriorated renal function were matched on
sex, birth year and geographic region to controls
without a decline in renal function. The date of renal
decline among cases was set as index date; controls
were assigned the index date of their matched cases.

Drug exposure consisted of drugs associated with
renal function based on literature findings, drugs for
which additional monitoring of safety is mandatory
according to the European Medicines Agency
(EMA) and drugs commonly used among cases in
the study. Drug exposure in the 6 months before
index date was compared between cases and
controls in logistic regression analysis, adjusted for
sex and age.

Results: A tota of 3,179 cases (50% male, mean ±
SD age 75 ± 9 years) were matched to 6,106 controls
(50% male, mean ± SD age 75 ± 9). The following
known medication triggers, based on literature find-
ings, were associated with deteriorated renal function:
anti-inflammatory drugs (OR 1.41 (95% CI 1.28–
1.55)), contrast agents (OR 2.37 (95%CI 1.81–
3.10)), antibiotics (OR 2.82 (95% CI 2.58–3.09),
anti-hypertensives (OR 2.66 (95% CI 2.42–2.93)),
PPI’s (OR 2.45 (95% CI 2.24–2.67)) and statins
(OR 1.35 (95% CI 1.23–1.48)). Among drugs for
which additional monitoring of safety is mandatory,
domperidone was associated with deterioration in re-
nal function (OR 5.09 (95%CI 3.74–6.91)). Among
the commonly used drugs, acenocoumarol, isosorbide
mononitrate, spironolactone and bumetanide were
statistically significant associated with deteriorated
renal function compared to controls with an Odds
Ratio of at least 3.

Conclusions: Real-world data is an important source
for identification and confirmation of medication risk
factors for deterioration in renal function.

135. Type 1 and Type 2 Diabetes Mellitus
Identification Using ICD-9-CM Codes within a
Cohort of New Users of Drugs Labeled for Type 2
Diabetes Mellitus

Laura Hou1, Noelle Cocoros1, Christian Hampp2,
Richard Swain2 and Judith C. Maro1

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2Food and Drug
Administration, Silver Spring, MD

Background: Identification of patients with type 1
diabetes mellitus (T1DM) and type 2 diabetes
mellitus (T2DM) using claims and/or electronic
health records databases alone is challenging given
the nature of the use of diagnostic codes. However,
accurate identification of these conditions is impor-
tant for distinguishing off-label and on-label use of
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anti-diabetic medications. Others have proposed algo-
rithms using ratios of diagnostic codes to classify di-
abetics as type 1 or 2.

Objectives: To evaluate the proportion of T1DM and
T2DM diagnostic codes among incident users of
sodium-glucose cotransporter-2 (SGLT-2) inhibitors,
sulfonylureas, and dipeptidyl peptidase-4 (DPP-4)
inhibitors, stratified by the total number of diabetes
diagnostic codes observed, within the Sentinel
System.

Methods: Incident users of each drug were identified
using claims data from April 1, 2013, to April 30,
2016, among 15 Sentinel Data Partners. Using the In-
ternational Classification of Diseases, 9th revision
(ICD-9-CM), we calculated the total number of
T1DM codes (250.x1, 250.x3) and T2DM codes
(250.x0, 250.x2) among the new user cohorts during
a 183-day baseline period preceding their incident
drug dispensing. We examined the proportions of
these codes, stratified by total number of codes
identified.

Results: There were 116,856 SGLT-2 inhibitor
users, 185,423 DPP-4 inhibitor users, and 323,750
sulfonylurea users during the study period. The ma-
jority of users for all 3 drugs had T2DM codes:
96% of DPP-4 inhibitors, 96% of SGLT-2 inhibitors,
and 89% of sulfonylurea users. Conversely, 8% of
DPP-4 inhibitors, 10% of SGLT-2 inhibitors, and
5% of sulfonylurea users had a T1DM code. As
the total number of diagnostic codes observed during
the baseline period increased, the median of the pro-
portion of T2DM codes out of all diabetes codes
moved towards 1, indicating those with multiple di-
abetes diagnostic codes were more likely to have pri-
marily T2DM codes. This suggests that although
T1DM codes exist among new users of these drugs,
these codes may be errors.

Conclusions: Among new users of labeled T2DM
anti-diabetic medications, most have documentation
of T2DM diagnostic codes in the 183 days prior
to the dispensing date. While many new users also
have T1DM codes in their claims data, our results
suggest that off-label use for T1DM patients is
likely rare.

136. Channeling in Users of Antiplatelet Agents
and Consequences for Relative Risk and Relative
Effectiveness Assessment

Lamiae Grimaldi-Bensouda1,2, Nicolas Danchin3,
Jean Dallongeville4, Bruno Falissard5,
Jacques Bénichou6 and Lucien Abenhaim2,7

1Analytica LA-SER, Paris, France; 2Analytica LA-SER,
London, United Kingdom; 3Hopital Europeen Georges
Pompidou, Université René Descartes, Paris, France;
4Institut Pasteur de Lille, INSERM 1167, Université de
Lille, Lille, France; 5CESP INSERM U1018, Université
Paris-Sud, Paris, France; 6Fédération de la Recherche,
University Hospital of Rouen, Rouen, France; 7London
School of Hygiene & Tropical Medicine, London,
United Kingdom

Background: The use of new antiplatelet agents
(APA) (ticagrelor and prasugrel) in patients with acute
coronary syndrome (ACS) was shown to be associated
with decreased risk of recurrent myocardial infarction
(reMI) compared with clopidogrel in either trials or
observational studies. Some reports favored some
medications over others.

Objectives: To describe patterns of use for different
APA and assess the impact of indication confounders
on the association between new APA use and both risk
of hemorrhage and prevention of reMI.

Methods: A total of 2876 patients with ACS re-
cruited across the 275 cardiology centres participat-
ing in the PGRx ACS registry were followed for an
average of 12.4 months using medical reports and
interviews.

Results: Cardiovascular risk factors such as age, gen-
der and type of MI were significantly associated with
the use of APA. New APA users were younger than
clopidogrel users (up to 11.3 years as mean differ-
ence) and more frequently males (up to 86% for
new APA, 69% for clopidogrel). A first MI in was
reported in more than 90% of cases, half of which
were STEMI, for new APA users while clopidogrel
was used in 32% of cases for unstable angina or
reMI. New APA users experienced twice as many
haemorrhagic episodes of any type (9.8 [95% CI:
7.70–11.88] per 100 person-years for the highest rate
in new APA users vs. 4.66 [95% CI: 2.82–6.51] for
clopidogrel users. Overall, the distribution of the
aforementioned risk factors significantly differed be-
tween the two new APA agents studied. Several
other risk factors for reMI contributed to channelling.
Three levels of control were necessary to decrease
the effect of these confounders on the relative risk
of reMI between drugs: individual variable matching,
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propensity score adjustment and individual adjust-
ment for some variables.

Conclusions: There are significant differences in the
distributions of type of ACS treated with different
APA. Results of comparative studies using sources
of data lacking documentation on these confounders
should be considered with caution.

137. Selection and Collider Bias in Electronic
Health Databases for the Estimation of Drug Safety
and Effectiveness

Mireille E. Schnitzer and Lucie Blais

Université de Montréal, Montreal, QC, Canada

Background: Drug safety and effectiveness research
involves making causal contrasts between different
treatment options. The usage of electronic health
databases (such as administrative health databases),
which are not developed for research purposes,
poses new challenges and pitfalls for statistical
estimation.

Objectives: The objectives of our approach are to (1)
describe three types of selection and collider bias that
are common in the causal analysis of electronic health
data and (2) demonstrate numerical approaches to as-
sess the potential extent of the bias.

Methods: We use causal directed acyclic graphs to
explain the source of these biases. We use an exam-
ple involving a cohort of asthmatic women recon-
structed from the linkage of administrative health
databases where we only have access to pregnancies
surviving past 20 weeks of gestation. We use numer-
ical derivations, a simulation study and a sensitivity
analysis to investigate the potential for bias and loss
of power due to the non-random selection of
subjects.

Results: We find that bias due to poorly measured in-
clusion criteria and partially assessed indicators can be
mitigated by controlling for a wider set of variables re-
lated to mismeasurement of inclusion or evaluation
criteria. In our example we find that selection for preg-
nancies that survive past 20 weeks may lead to limited
bias and a reduced ability to detect an adverse effect of
medication.

Conclusions: Several approaches to investigating col-
lider bias exist and can be applied to common

problems arising in the analysis of electronic health
databases. Analytical design can also be modified to
avoid or control for bias caused by adjustment or se-
lection on collider variables.

138. Missing Covariate Data in Electronic Health
Records: Borrowing Information from Between
Individuals or Within?

Jenny W. Sun, Jessica M. Franklin and
Joshua J. Gagne

Brigham and Women’s Hospital, Boston, MA

Background: In electronic health records (EHR), data
on important laboratory and clinical measures may not
be collected during the desired covariate assessment
period, and it is unclear how best to address missing
values during this period.

Objectives: To compare 3 approaches for addressing
missing EHR covariate data within a pre-specified co-
variate assessment period: looking back at older pa-
tient data, multiple imputation, and a hybrid of both
approaches.

Methods: Five covariates were examined: BMI,
blood pressure (BP), cholesterol, HbA1c, and
smoking. For each, we identified separate cohorts of
patients with ≥2 values in an EHR-claims linked da-
tabase. Each patient’s most recent measurement
served as the reference value, occurring on the index
date. We excluded patients whose 2 most recent
values were >5 years apart. We used a 6-month pe-
riod preceding the index date to measure covariates.
By design, patients with a missing value during this
period had a measurement between 5 years and 6
months prior to index date, which we used as the
carry forward value. For each cohort, we also used
multiple imputation by chained equations (MICE) to
impute the missing value using data from other pa-
tients. We computed correlation coefficients to com-
pare the reference value with the (1) carry forward
value, (2) MICE value, and (3) MICE value with
the carry forward value included in the imputation
model.

Results: We identified 30,563 patients in the BMI co-
hort (40% missing during covariate assessment pe-
riod), 53,213 in the BP cohort (31%), 29,070 in the
cholesterol cohort (75%), 17,314 in the HbA1c cohort
(63%), and 28,332 in the smoking cohort (50%). In the
BMI cohort, carry forward values were strongly
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correlated with reference values (r, 0.91; 95% CI,
0.91–0.92). MICE values were weakly correlated with
reference values in all cohorts. Incorporating the carry
forward value in MICE strengthened correlation coef-
ficients in all cohorts, especially for HbA1c (r, 0.72;
95% CI, 0.71–0.73).

Conclusions: The hybrid approach created imputa-
tions that were strongly correlated with the reference
value, and performed marginally better than using
only the carry forward value.

139. The Impact of Confounder Selection in
Propensity Scores for Rare Events Data – With
Applications to Birth Defects

Ronghui Xu, Jue Hou and Christina Chambers

University of California, San Diego, La Jolla, CA

Background: Outcomes such as birth defects are rare
events in the general population, which often translate
to very small numbers of events in the unexposed
group. As pregnancy studies are observational in na-
ture, we control for confounding in this rare events set-
ting using propensity scores (PS).

Objectives: To evaluate different approaches using
the PS as well as different approaches to select con-
founders from a relatively long list of potential con-
founders, in the rare events setting.

Methods: Noticing that the rare events setting renders
matching or stratification infeasible, we carried out
simulation experiments to compare different combina-
tions of approaches: inverse probability weighting
(IPW) or regression adjustment, with (1) including
all potential confounders without selection, (2) selec-
tion based on univariate association between the can-
didate variable and the outcome, (3) selection based
on change in effects (CIE).

Results: The simulation showed that IPW without se-
lection leads to extremely large variances in the esti-
mated odds ratio. The simulation also showed that
IPW with selection based on univariate association
with the outcome is preferred over IPW with CIE. Re-
gression adjustment has small variances of the esti-
mated odds ratio regardless of the selection methods
used.

Conclusions: Our simulation results helped to explain
the drastically different estimated odds ratio in a recent

study on birth defects of infants born to pregnant
women exposed to a certain medication for treating
autoimmune diseases, depending on the specific ap-
proach used. For rare events data IPW using PS
formed by all potential confounders without selection
is not recommended.

140. Methods for Time-Varying Exposure-Related
Problems in Pharmacoepidemiolgy: A Literature
Overview

Laura Pazzagli1, Marie Linder1, Mingliang Zhang2,
Emese Vago2, Paul Stang2, David Myers3,
Morten Andersen1 and Shahram Bahmanyar1

1Karolinska Institutet, Stockholm, Sweden; 2Janssen,
Beerse, Belgium; 3Janssen, Beerse, Belarus

Background: Lack of proper control for time-varying
exposures can lead to substantial bias in treatment
effect estimates. Several methods were proposed in
the literature to address problems related to time-
varying exposure and confounding in pharma-
coepidemiological and other observational studies.
Of these methods, the ones that seem to address each
of the identified problems should be more broadly
considered.

Objectives: The aim of this study is to provide an
overview and guideline on some of the available meth-
odologies used to properly perform longitudinal
pharmacoepidemiological investigations. The methods
are explored from a conceptual and not an analytical
perspective, with a focus on the main advantages and
limitations.

Methods: A literature search was conducted in
PubMed using keywords related to the time-varying
exposure concept. Inclusion and exclusion criteria were
applied to the search results, based on four fundamental
pharmacoepidemiological problems: construction of
treatment episodes, time-varying confounders, cumula-
tive exposure and latency, and treatment switching.
For each of the problems, the related methods were
identified and described.

Results: Several methods for addressing time-varying
covariates exist, but the complexity of the most ad-
vanced approaches – e.g. Marginal structural models
(MSMs) or Structural nested failure time models
(SNFTMs) – and the lack of user-friendly statistical
packages have prevented broader adoption of these
methods. Consequently, simpler methods are most

abstract 87

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



commonly used instead, including, for example, unad-
justed models and models with time-varying covari-
ates. The main limitation of the simpler methods, is
the absence of a proper adjustment for different types
of confounding affecting a longitudinal study, which
can cause a biased result. Although the advanced
methods control for such confounding, they are com-
plex and can be difficult to use and interpret. Most of
the methods used to adjust for time-varying con-
founders are also used for the treatment switching is-
sue – e.g. models with time-varying covariates,
MSMs and SNFTMs.

Conclusions: The most advanced approaches such as
MSMs or SNFTMs should be used to analyze longitu-
dinal pharmacoepidemiological data with time-varying
covariates. Further research on the implementation of
these complex methods is needed. Since different
methods can lead to substantial differences in treat-
ment effect estimates, the implementation of differ-
ent methods and comparison of the results is
recommended.

141. The Search for Truth Amidst the Bias
Addressing Unmeasured Confounding in
Observational Studies Addressing Unmeasured
Confounding in Observational Studies

Hu Li, Xiang Zhang, Douglas E. Faries,
James Stamey and Guido W. Imbens

ELi LIlly and Company, Indianapolis, IN

Background: Unmeasured confounding is a funda-
mental challenge to the validity of comparative
observational research. Over the past decade
multiple methods have been proposed. However,
due to the variety of research scenarios, it is
important to realize the challenges and opportuni-
ties, in order to optimize course of action to
improve study validity and provide most reliable
information.

Objectives: To provide an overview of methodologi-
cal approaches and best practice recommendations
for addressing unmeasured confounding.

Methods: A comprehensive review of published liter-
ature using PubMed (1983–2016) identified 12
methods for estimating causal effects adjusted for un-
measured confounders, including falsification out-
come, instrumental variable, Bayesian hierarchical
modeling, multiple imputations, empirical distribution

calibration, Rosenbaum-Rubin sensitivity analysis,
pseudo treatment, Rosenbaum sensitivity analysis,
propensity score calibration, regression discontinuity,
difference in differences and Manski’s partial
identification.

Results: A best practice flowchart, or decision tree,
was prepared to guide researchers to applicable ap-
proaches at both the design and analysis stages.
The driving factors in the decision tree are the re-
search objectives and type of available information
on the unmeasured confounders. As an illustration,
a real-world comparative effectiveness case study
will be presented to demonstrate: (1) the application
of the “decision tree” in a real-world project; (2) the
major impact (reversal of direction of estimated
effect) that is possible when incorporating informa-
tion (e.g. external) regarding unmeasured confound-
ing factors into a healthcare claims database
analysis. After adjustment for the unmeasured
confounding, the results from the observational study
were consistent with the effect observed from a
similar clinical trial.

Conclusions: This systematic review, case study and
best practice guidance will equip researchers with the
necessary tools to address unmeasured confounding,
adding significant value toward improving the validity
of comparative observational research.

142. Causal Mediation Analysis in Sibling Studies

Mollie Wood1, Hedvig Nordeng1 and
Sonia Hernandez-Diaz2

1University of Oslo, Oslo, Norway; 2Harvard T.H.
Chan School of Public Health, Boston, MA

Background: Sibling studies have emerged as a
method for controlling familial confounding factors
that are shared between siblings. Traditional sibling
methods allow for estimation of the total effect of ex-
posures on outcomes, by using conditional maximum
likelihood estimation or between-within comparisons
of two or more siblings discordant on prenatal expo-
sures. Causal mediation analysis, which permits de-
composition of total effects into direct and indirect
effects, has not been applied in the sibling context. Di-
rect and indirect effects are identified under the follow-
ing assumptions: (1) no unmeasured confounding of
the exposure-outcome association or (2) the media-
tor-outcome association, (3) no unmeasured confound-
ing of the exposure-mediator association, and (4) no
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confounder that affects the mediator and outcome that
is itself affected by exposure.

Objectives: To extend causal mediation methods to
the sibling study context, using the example of
prenatal antidepressant exposure on childhood
neurodevelopment, considering gestational age as a
mediator.

Methods: Data were generated for A (dichotomous
exposure to antidepressants), M (dichotomous mediator,
low birth weight), Y (dichotomous neurodevelopmental
outcome), and C (covariates ), for correlated sibling
pairs. An additional covariate, L, which affects M and
Y, was also investigated. In this simulation set up, all
associations between factors were positive. We fit re-
gression models to estimate the controlled direct effect
(CDE) and natural indirect effect (NIE), and included
an intercept for each sibling cluster to account for
shared sibling factors. We carried out a Monte Carlo
simulation study and calculated bias for estimates of
the CDE and NIE, for naïve models and models
adjusting for family effects, and for scenarios where
assumptions 2 and 4 were violated.

Results: Estimates of the total effect were comparable
for the naïve and sibling analyses when all assump-
tions were met, and sibling estimates of the total effect
outperformed naive estimate when unmeasured con-
founding assumptions were violated. Sibling models
also out-performed naïve estimates on measures of
the controlled direct effect when assumptions 2 and 4
were violated, although estimates of the natural indi-
rect effect were equally biased for sibling and naïve
models.

Conclusions: Conducting mediation analyses in sib-
ling studies may provide some protection against bias
due to unmeasured confounding of the outcome-
mediator association.

143. The Risk of Acute Myocardial Infarction
Associated with Non-Steroidal Anti-Inflammatory
Drugs Users: Impact of Additional Confounding
Control for Variables Collected from Self-Reported
Data

Mohammad Bakhriansyah1,2, Patrick C. Souverin1,
Anthonius de Boer1 and Olaf H. Klungel1

1Utrecht Institute of Pharmaceutical Sciences,
Utrecht, Netherlands; 2Lambung Mangkurat Univer-
sity, Banjarmasin, Indonesia

Background: Several observational studies have
employed electronic health databases to study the as-
sociation between non-steroidal anti-inflammatory
drugs (NSAIDs) and myocardial infarction. Because
some important potential confounders might not be
routinely collected in such data sources, patients’ re-
ports could be utilized additionally.

Objectives: This study evaluated the impact of
using additional information from patients’ reports
when assessing the association between use of
NSAIDs and the risk of acute myocardial infarction
(AMI).

Methods: A case-control study was conducted
among adult patients with hypertension and/or hy-
percholesterolemia in the Utrecht Cardiovascular
Pharmacogenetics study. Information was collected
from the Dutch PHARMO Database Network (Phar-
macy and hospitalization records) and patients’
questionnaires (body mass index, alcohol use,
smoking, physical activity, and familial history of
cardiovascular diseases). For each case, up to 13
controls were matched based on age and gender at
the date cases were hospitalized (index date). Con-
ditional logistic regression analysis was applied to
estimate odd ratios (ORs) and 95% confidence in-
tervals (95% CI).

Results: We identified 970 AMI cases and 2,974
controls during 1985–2005. Of all cases, 140 pa-
tients (14.4%) were exposed to conventional
NSAIDs and 9 patients (1.0%) were exposed to se-
lective COX-2 inhibitors at the index date. Com-
pared to nonuse, neither conventional NSAIDs
[(Adj. OR 0.98, 95% CI: 0.91–1.06) nor selective
COX-2 inhibitors (Adj. OR 1.00, 95% CI: 0.74–
1.36) were associated with an increased risk of
AMI after adjustment for confounders routinely col-
lected in pharmacy records. Additional adjustment
for confounders collected from patients’ reports did
not change the risk estimates [(Adj. OR 0.97, 95%
CI: 0.90–1.05) and (Adj. OR 1.01, 95% CI: 0.75–
1.35)], respectively.

Conclusions: This study showed that additional po-
tential confounders collected from patients’ reports
did not significantly change the risk estimates.

144. Bias Due to Selective Inclusion of Variables,
Not Related to the Exposure nor to the Outcome,
into a Propensity Score Model – A Simulation
Study
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Pär Karlsson and Marie Linder

Karolinska Institutet, Stockholm, Sweden

Background: In register based pharmacoepidemiology
studies, there are many background variables (e.g. previ-
ous diagnoses and medications), some of them are
truly confounders, others are not related to the expo-
sure or to the outcome. There are many strategies to
select which variables should be included in the pro-
pensity score.

Objectives: To investigate statistical properties, e.g.
bias, of variable selection algorithms, that depend on
exposure or outcome.

Methods: This computer simulation study run 500
replications (or samples). Each sample consisted of
1000 subjects. The probability for a subject to be ex-
posed was set to 20%. The probability to have an
event (outcome) was 10% for exposed subjects and
5% for unexposed subjects, thus the effect of the ex-
posure was OR = 2.1. Independent of exposure and
outcome another 1000 independent dichotomized co-
variates were generated, each with 20% probability
of being 1. The covariates were ordered according
to one of three selection metrics (a. variable number
= no selection, b. absolute correlation with the out-
come, and c. absolute correlation with the exposure).
A propensity score was calculated using a logistic re-
gression of the exposure on the k covariates with the
highest scores. The outcome was analyzed by a logistic
regression with exposure as independent variable and
the inverse propensity score as weights. A log(OR)
was estimated from each sample, each selection
method, and number of selected covariates ranging
from 1 to 100. The simulations were summarized by
the mean over the 500 samples.

Results: The estimated OR have negative bias, if
the covariates are selected based on the apparent
association with exposure or outcome. This bias is
increasing when more covariates are included in
the propensity score. If the selection of covariates
is done not based on the data, no apparent bias
was seen, regardless of the number of included
covariates.

Conclusions: Selecting covariates based on the
correlation with the exposure or outcome might
generate a biased estimate, even if the covariates
are not related to neither the exposure nor the
outcome.

145. Impact of Exposure Definition on
Misclassification and Immortal Time Bias in
Administrative Claims Databases

Mareva Faure1, Anne-Marie Castilloux2,
Agnès Lillo-Le-Louët3 and Yola Moride1,2

1University of Montreal, Montreal, QC, Canada;
2YolaRx Consultants, Montreal, QC, Canada; 3Hôpital
Européen Georges Pompidou, Paris, France

Background: Administrative claims databases are
widely used to characterize drug exposure. For
acute ischemic stroke (AIS), multiple therapeutic
options are available, including concomitant drug
usage or no prescribed treatment. Exposure defini-
tions may result in heterogeneity of findings in
studies aiming to compare the effectiveness of ther-
apeutic strategies.

Objectives:( i) To describe patterns of treatments fol-
lowing hospital discharge for AIS using various expo-
sure functional definitions; (ii) to compare the impact
of the various definitions, using death and recurrence
over the first month post-discharge as outcomes of
interest.

Methods: A retrospective cohort study was con-
ducted using the RAMQ claims databases (prescrip-
tions and medical services). A random sample of
adult drug plan members discharged for an incident
AIS between 1 January 2011 and 31 December
2012 was selected. Four definitions were used to de-
fine drugs prescribed at discharge: (1) First drug dis-
pensed within 15 days of hospital discharge; (2) Last
drug prescribed within 15 days in order to account
for stabilization of treatment; (3) Active treatment
on the 15th day after discharge; (4) Consideration
of active prescriptions immediately before hospitali-
zation as well as new prescriptions within 30 days af-
ter hospital discharge.

Results: Cohort included 5,792 incident AIS pa-
tients discharged alive, of whom 3,947 (68.2%)
were classified as treated using Definition 1. When
considering medication switches, Definition 2 led to
4,343 (75.0%) and Definition 3 to 4,353 (75.2%)
treated patients. Taking into consideration active
prescriptions prior to admission, Definition 4 led
to the highest rate of exposure (4,546; 78.5%). Ac-
cording to the definition used, death and recurrence
risks vary among treated (from 1.5 to 2.2% and
from 0.8 to1.6% for death and recurrence,
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respectively) and among untreated patients (from
7.3 to 9.3% and from 7.0 to 8.2% for death and
recurrence, respectively).

Conclusions: Depending on the methodology used to
define the exposure, the proportion of treated/not
treated patients varies, which influences evaluation of
outcomes and introduces immortal time bias.

146. Immortal Time Bias in
Pharmacoepidemiological Studies on Cancer Patient
Survival: Empirical Illustration for Beta-Blocker
Use in Four Cancers with Different Prognosis

Janick Weberpals1, Lina Jansen1,
Myrthe P.P. van Herk-Sukel2, Josephina G. Kuiper2,
Mieke J. Aarts3, Pauline A.J. Vissers3 and
Hermann Brenner1

1German Cancer Research Center (DKFZ), Heidelberg,
Germany; 2PHARMO Institute for Drug Outcomes Re-
search, Utrecht, Netherlands; 3Netherlands Comprehen-
sive Cancer Organisation, Utrecht, Netherlands

Background: Immortal time bias is still seen very fre-
quently in medical literature. However, not much is
known about this bias within epidemiological studies
in the field of oncology.

Objectives: In context of the hypothesis of a
beneficial beta-blocker use among cancer patients,
we aimed to demonstrate the magnitude of this
bias among four cancer types with different
prognosis.

Methods: In total, 9876 patients with a diagnosis of
prostate, colorectal, lung and pancreatic cancer be-
tween 1998 and 2011 were selected from a database
linkage of the Netherlands Cancer Registry and the
PHARMO Database Network. Hazard ratios (HR)
and corresponding 95% confidence intervals (CI)
from three immortal-time biased scenarios were
calculated to investigate the association between
beta-blockers and cancer prognosis using Cox
proportional hazards regression. Results of all three
models ignoring potential immortal time bias were
compared to unbiased estimates derived from the
Mantel-Byar model.

Results: Ignoring potential immortal time bias led to
substantial smaller HRs for beta-blocker use proposing
a significant protective association in all cancer types
(e.g. HR 0.18 (0.07–0.43) for pancreatic cancer in

model 1), whereas estimates derived from the Man-
tel-Byar model were mainly suggesting no association
(e.g. HR 1.10 (0.84–1.44)). The magnitude of bias was
consistently larger among cancer types with worse
prognosis (overall median HR differences between
all scenarios in model 1 and Mantel-Byar model of
0.56 (prostate), 0.72 (colorectal), 0.77 (lung) and
0.85 (pancreas)).

Conclusions: Immortal time bias led to spurious
beneficial associations of beta-blocker use among
cancer patients. Besides the duration of excluded
immortal time, the magnitude of immortal time
bias also depends on the prognosis of each
cancer type.

147. Examination on an Optimal Length of
Exclusion Period for Identifying New Users for
Pharmacoepidemiologic Study

Mr. Edward Chia-Cheng Lai, Chien-Hsun Li and
Yea-Huei Kao Yang

School of Pharmacy, Institute of Clinical Pharmacy
and Pharmaceutical Sciences, Tainan, Taiwan

Background: New user design has become one of
the gold recommendations for unbiased analyses in
pharmacoepidemiologic studies. However, the optimal
length for exclusion period for identifying new users
may be various from diseases especially for psychiatric
disorders but not yet been exanimated.

Objectives: To assess an optimal length for exclusion
period for identifying new users in various psychiatric
disorders.

Methods: We analyzed the Taiwan National Health
Insurance Research Database (NHIRD) from 2001
to 2012. We selected eight psychiatric medications
and examined the optimal lengths for exclusion pe-
riods for identification of new user, including anti-
psychotics, antiparkinsons, antidepressants, ADHD
medications, dementia drugs, antiepileptic drugs,
anxiolytics and hypnotics. We included patient re-
ceiving study medications with corresponding psy-
chiatric disorders in 2012. We extended the length
of exclusion period for 6 months until 10 years
and tested the optimal lengths for exclusion periods
by evaluating cumulative proportions of excluding
past users. We tested the robustness of the results
by stratifying age groups and sexes.
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Results: We found approximately 52.7 %, 62.2%,
73.8%, 81.4% of past user of the study medications
could be excluded from 6-, 12-, 18- and 24 months ex-
clusion periods, respectively, in psychiatric disorders.
Specifically, we excluded 87.6%, 92.5%, 95.0%,
91.4% of past users of antipsychotics from 6-, 12-,
18- and 24 months exclusion periods. The lengths of
exclusion periods for identifying more than 95%
new users varied from psychiatric disorders: 22, 37,
40, 43, 30 and 42 months for antipsychotics,
antiparkinsons, ADHD medications, dementia drugs,
antiepileptic drugs, and anxiolytics. We found it
required longer exclusion periods for antidepressants
(50 months) and hypnotics (83 months) for
identifying new users. The results remained consis-
tent throughout stratification analyses by age groups
and sexes.

Conclusions: The findings provided strong founda-
tions for performing new-users design for future
pharmacoepidemiologic study using NHIRD of
Taiwan. It highlighted the needs of longer exclusion
periods for new use of antidepressants and
hypnotics.

148. Assessment of Potential Confounding Bias in
Historical New Users of ACE Inhibitors (ACEIs)

David Smith1, Eric Johnson1, Alan Go2,
Kristi Reynolds3, Andrea Cassidy-Bushrow4,
Ketan K. Mane5, Xuihai Yang1, Jamie Thompson1,
Amanda Petrik1, Sigrid Behr6, Pritibha Singh6 and
Raymond Schlienger6

1Kaiser Permanente NW, Portland, OR; 2Kaiser
Permanente Northern California, Oakland, CA;
3Southern California Permanente Medical Group,
Pasadena, CA; 4Henry Ford Health System, Detroit,
MI; 5Kaiser Permanente of the Mid-Atlantic States,
Rockville, MD; 6Novartis Pharma AG, Basel,
Switzerland

Background: As a FDA post-marketing requirement,
a cohort study is needed to assess the incidence of an-
gioedema in Black heart failure (HF) patients treated
with sacubitril/valsartan using an active control group
(defined as naïve to ACEI). A sufficiently large con-
temporaneous cohort that is naïve to ACEI may be dif-
ficult to accrue as many HF patients are treated with an
ACEI prior to their HF diagnosis due to other comor-
bidities. Using historical ACEI control patients, prior
to market approval of sacubitril/valsartan, is one
solution.

Objectives: To evaluate the potential for bias intro-
duced by historical controls.

Methods: A cohort study was conducted in adult HF
patients from 5 sites within the Cardiovascular Re-
search Network. Patients were naïve to ACEI in the
year preceding their first diagnosis of HF in the data-
base, but subsequently were dispensed an ACEI. We
defined 9 yearly cohorts based on patients’ first ACEI
dispensing (index date). The first cohort covered Jul
2006 to Jun 2007, the last Jul 2014 to Jun 2015. Stan-
dardized differences ([SDif] mean difference/standard
deviation) assessed bias in patient characteristics
for each cohort as compared to the year preceding
sacubitril/valsartan launch (July 2015) with SDif
>0.2 indicative of imbalance. Characteristics assessed
included the following key factors determined a priori
for their relationship with angioedema: age, sex,
smoking status, HF severity, diabetes, and allergic
reactions, and several non-key factors.

Results: Of the 360,000 HF patients, 37,102 met
the inclusion criteria for the yearly cohorts, with
5,909 being Black. None of the key factors showed
imbalance at SDif >0.2. For example, among Black
patients in the first compared to last cohort, SDif
were: 0.04 (age), �0.06 (sex), �0.14 (smoking sta-
tus), �0.07 (HF severity), �0.03 (diabetes), and
0.05 (allergic reactions). Non-key factors suggested
a similar trend with 2 (of 35) characteristics
reporting an SDif >0.2 (largest was 0.26).

Conclusions: Results suggest key factors of Black HF
patients newly initiating ACEI are balanced over time
and indicate historical controls have low potential to
bias results of the planned study for measured predic-
tors of angioedema.

149. Pharmacologically Pertinent Period of Effect
(PPPE)

Melanie Suissa1 and Jacques Lelorier2

1University of Montreal, Montreal, QC, Canada;
2Centre de recherche du Centre hospitalier de
l’Université de Montréal (CRCHUM), Montreal,
QC, Canada

Background: The period of time during which a
patient is exposed to a drug does not necessarily
correspond to the period during which the drug
produces the adverse effect under consideration.
We propose the term Pharmacologically Pertinent
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Period of Effect (PPPE) to address this time
window.

Objectives: We explored the PPPE in light of a
retrospective review of the rofecoxib saga. In
2000, rofecoxib, the first COX-2 inhibitor, was
associated with a significant increase in the rate
of myocardial infarctions (MI) in the VIGOR trial.
This issue triggered a series of observational
studies.

Methods: We systematically searched and reviewed
the observational database studies that looked specif-
ically at rofecoxib at the doses of 25 and 50 mg daily
and thromboembolic events. These doses were se-
lected because they were those used in the VIGOR
and APPROVE RCTs. We also obtained the
Kaplan-Meier curves corresponding to those 2 trials,
where the 25 and 50 mg doses were specifically
investigated.

Results: We found 7 observational studies on
rofecoxib and cardiovascular events were the 25
and 50 mg doses were specified. All the studies
only looked at current exposure. At the dose of
25 mg the results were inconsistent, only 4 of 7
studies were barely statistically significant. At the
dose of 50 mg, the risk ratios were much higher.
The visual inspection of the Kaplan-Meier curves
shows that in the APPROVE trial (25 mg) the pla-
cebo and rofecoxib curves overlap up to 18
months. They then start separating to become statis-
tically significantly different only after 36 months.
In contrast the VIGOR (50 mg) curves start sepa-
rating very early and the divergence increases after
8 months.

Conclusions: The 50 mg observational studies,
looking at current exposure, correctively identified
the almost immediate increase in risk evident in
the VIGOR Kaplan-Meier curves. The absence of
an immediate increase in risk shown by the AP-
PROVE trial was also correctively identified by
most observational 25 mg studies. To our knowl-
edge, no observational study was done on the
long-term cardiac toxicity of the 25 mg dose. It
would thus appear that the two doses of rofecoxib
have different PPPEs. At 25 mg the PPPE appears
after 18 months of regular and continuous intake.
At 50 mg there are 2 PPPEs, one is immediate
while the other one appears only after continuous
administration. In future studies, the presumed
PPPE should be formally discussed at the time of

the design of the study. All the information on the
drug-side effect combination should be taken into
consideration in the selection of the most appropri-
ate PPPE(s).

150. Observational Study or Low-Intervention
Clinical Trial: It Is a Grey Area

Shreya Dave1, Dimitri Bennett2, Huifang Liang3 and
Paul Dolin1

1Takeda Development Centre Europe Ltd, London,
United Kingdom; 2Takeda Development Center
Americas, Inc., Boston, MA; 3Takeda Development
Center Americas, Inc., Deerfield, IL

Background: Observational pharmacoepidemiology
studies are widely used to assess the safety and ef-
fectiveness of marketed medicines in real-world
practice. However, some observational-design stud-
ies collect additional data, include additional moni-
toring or even provide study drug, and may be
required to be conducted as low-intervention clinical
trials.

Objectives: To discuss what constitutes an observa-
tional study versus a low-intervention trial, in a real-
world setting, and the impact on study conduct.

Methods: We provide examples of several observa-
tional-design studies that are being run as low inter-
vention trials.

Results: Case study 1: A post-approval exposure co-
hort study of the safety and effectiveness of a newly
marketed medicine. Local regulatory requirement is
such that the study must provide free study drug.
Case study 2: A post approval exposure cohort study
of the safety and effectiveness of a newly marketed
drug, requiring collection and analysis of blood sam-
ples for drug antibody formation. Case study 3: A
post approval exposure cohort study of the safety
and effectiveness of a newly marketed drug, requir-
ing baseline and follow-up imaging to assess drug
effectiveness.

Conclusions: Whether a study qualifies as a low-in-
tervention trial can be a grey area. Non-standard
measures employed in a study conducted in a real-
world setting, such as supply of study drug or
additional diagnostic procedures can confer low-in-
tervention trial status. Definition of whether a study
is observational or a trial may vary country to
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country and from one ethics committee to another
within country.

151. Investigating High Colorectal (CRC) Cancer
Rates Shortly After Initiation in a New-User Study
of Antidepressants (AD) and CRC

Monica E. D’Arcy and Jennifer L. Lund

University of North Carolina, Chapel Hill, NC

Background: We previously observed high incident
CRC rates shortly after drug initiation in the context
of a new user study, with rates dropping and
stabilizing after several months of follow-up. It is
unlikely that a drug causes CRC within a few
months.

Objectives: Examine reasons for high CRC rates
shortly after initiation in a new-user study design
of three antidepressant classes and CRC compared
with initiators of a negative exposure control, anti-
hypertensives (AHT). Two plausible hypotheses for
high CRC rates include reduced healthcare utiliza-
tion prior to drug initiation followed by catch-up
care (e.g. screening) leading to a latent CRC diag-
nosis, and reverse causality specific to AD
initiation.

Methods: We performed a new-user, cohort study
using a 20% random sample of Medicare beneficia-
ries (2007–2013), aged 66+ initiating SSRI, SNRI,
TCA, or AHT monotherapy. Cohort members had
≥2 claims within a single medication class, ≥360
days of continuous Medicare (A/B) enrollment,
and ≥180 days of part D enrollment with no claims
for any drugs of interest. CRC was identified with
≥2 ICD-9 CRC diagnosis codes within 60 days,
with the diagnosis occurring on the date of the
1st observed CRC claim. Person-time/cases began
accrual after the 2nd prescription (Rx). CRC rates
were calculated and stratified by time. Patterns of
healthcare utilization were examined in the time be-
fore and proximal to drug initiation by calculating
and plotting the average number of office visits in
30-day increments in the 360 days before the 1st
Rx, and in the 60 days after the 1st Rx. Office
visits were stratified by AD versus AHT status,
and by timing of case diagnosis (within 30 days af-
ter the 2nd Rx versus ≥180 days after the 2nd Rx).

Results: High CRC rates occurred immediately after
initiation for all classes, dropping and stabilizing

after ~180 days of use. Average healthcare
utilization was lower prior to the 1st Rx and rela-
tively high around the 1st Rx. AD and AHT initi-
ators had similar healthcare utilization patterns.
Individuals diagnosed with CRC within 30 days af-
ter follow-up began had similar, but more exagger-
ated utilization patterns compared with all other
groups.

Conclusions: High CRC rates shortly after initiation
may be attributable to concentrated physician encoun-
ters after a period of relatively low healthcare utiliza-
tion. New user studies should examine cancer rates
stratified by time and consider excluding events/per-
son-time occurring prior to the drop and stabilization
of rates.

152. Machine Learning and Conventional
Covariate Adjustment Methods for Control of
Measured and Unmeasured Confounding

Syed S. Islam1, Raghava Danwada1, Minoti Ganguli1,
William Finkle2 and Gregory Ridgeway3

1Abbvie Pharmaceuticals, North Chicago, IL; 2Con-
solidated Reseach Inc, Los Angeles, CA; 3University
of Pennsylvania, Philadelphia, PA

Background: Both traditional regression adjustment
and propensity score (PS) methods may be biased if
explanatory variables are correlated and relationships
are nonlinear. However, machine learning-based PS
and doubly robust (DR) estimation may have proper-
ties that reduce bias.

Objectives: To compare examples of confounding
control between conventional and machine learning
methods for estimating the effect of drug exposures
on adverse outcomes.

Methods: We used a cohort construction system
coupled with a machine learning method that can han-
dle correlated explanatory variables and nonlinear re-
lationships to estimate propensity scores and used
them as propensity score weights, to produce DR esti-
mates of treatment effects. We tested the method on
three well-established associations between drug ex-
posures and health outcomes by estimating adjusted
rate ratios in each cohort (RR post/pre) and the ratio
of rate ratios (RRR) in the MarketScan database. We
compared ACE inhibitors Lisinopril and Captopril on
angioedema, meloxicam vs. ibuprofen on myocardial
infarction (MI), and celecoxib vs. ibuprofen on MI.
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We compared the results with Poisson regression and
conventional PS.

Results: We find that machine learning method con-
sistently produces smaller exposure effect. For the
Lisinopril comparison we estimated an RRR of 1.31
(0.57, 3.00) while Poisson regression and PS pro-
duced larger effects, 1.91 (0.62, 5.83) and 1.86
(0.60, 5.76), respectively. For meloxicam we esti-
mated an RRR of 1.25 (0.84, 1.87) while Poisson re-
gression and PS produced 1.37 (0.86, 2.18) and 1.46
(0.91, 2.35), respectively. For the celecoxib compari-
son we estimated an RRR of 1.27 (0.80, 2.03) with
Poisson regression and PS producing 1.50 (0.86,
2.60) and 1.79 (1.02, 3.14), respectively. The smaller
effects are entirely due to better control of observed
confounding.

Conclusions: Machine learning methods of covariate
adjustment produced better control of confounding,
as suggested in these examples.

153. Development and Evaluation of an Algorithm
to Link Mothers and Children in Observational
Data

James Weaver, Jill Hardin and Patrick Ryan

Janssen R&D, Raritan, NJ

Background: Maternal-offspring pairs (MOPs) exist
in US databases exist but lack generalizability to
the commercial claims population as they represent
other nonrandom samples of the US. Our MOP algo-
rithm advances prior work by applying additional
criteria to increase linkage confidence and by evaluat-
ing generalizability to the US commercial claims
population.

Objectives: Develop an algorithm to identify MOPs in
an observational database and evaluate
generalizability.

Methods: The Truven Health MarketScan Research
Database (1/1/2000 to 4/30/2016) transformed to the
Observational Medical Outcomes Partnership Com-
mon Data Model was used. MOPs were constructed
and compared to cohorts of all-mothers (identified by
a pregnancy episode definition algorithm with a live
birth outcome) and all-offspring (people whose birth
year equals that of database entry). MOPs include
all-mothers with a family identifier code and who have
observation time overlapping with a person who is 0

years of age at database entry. These candidate
offspring were then restricted to those whose birth
date is within 60 days of the mother’s pregnancy
episode end date. Characteristics (demographics;
condition, procedure, and drug claims in the 365 days
before (mothers) and after (offspring) birth) of
MOPs, all-mothers, and all-offspring were compared
using standardized difference of means to assess
generalizability.

Results: The MOPs algorithm identified 1,661,987
mothers and 1,928,114 offspring. MOPs covered
70% of all-mothers (N = 2,378,762) and 50% of all-
offspring cohorts (N = 3,853,277); 92% of observation
start dates of MOP offspring were within 4 weeks of
the pregnancy end date. Standardized differences of
means of <0.1 were observed for 99% of mother and
offspring covariates.

Conclusions: The MOP algorithm can be applied to
an observational healthcare claims database and
achieve generalizable results to enable further terato-
genicity research.

154. Development of a Multi-Phase Claims-Based
Algorithm for Pregnancy Research

Syd Phillips1, Karin Johnson1, Sophie W. Shen2,
Kimberley J. Woodcroft3, Susan A. Oliveria4 and
Teresa A. Simon2

1QuintilesIMS, Seattle, WA; 2Bristol-Meyers Squibb,
Hopewell, NJ; 3Henry Ford Health System, Detroit,
MI; 4QuintilesIMS, New York, NY

Background: Medication use during pregnancy
may lead to birth defects or other complications.
Safety studies are critical, with registries being
common but often yielding a small number
of cases after years of follow-up. Administrative
claims data can be used to study large numbers
of women and infants more quickly and efficiently,
if these claims data accurately identify the
following: pregnancy outcomes, gestational age,
drug exposure by trimester, and mother/infant
links. No single existing algorithm uses only ad-
ministrative claims data to measure all of these
variables.

Objectives: Develop a multi-phase algorithm for use
in administrative claims data to identify live/nonlive
pregnancy outcomes (phase 1), estimate gestational
age (phase 2), estimate drug exposure by trimester
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(phase 3), and link claims data for mothers and infants
(phase 4).

Methods: A multi-phase algorithm is being developed
in a phased manner among women aged ≥15 and ≤50
years with ≥1 end of pregnancy (EOP) ICD-9 code
with enrollment and prescription coverage 340 days
prior to the end of pregnancy in the Henry Ford Health
System between 1/1/2013 to 9/30/2015. In all phases,
algorithms will be developed, applied to claims data,
and compared to electronic medical records for valida-
tion. The best performing algorithm will be used in the
next phase. For phase 1, we developed 3 algorithms:
Alg1: ≥1 definitive ICD-9 EOP code; Alg2: ≥1 ICD-
9 EOP code in the primary position; and Alg3: ≥1
ICD-9 EOP code in the primary position—and—≥1
procedure code. The positive predictive value (PPV),
sensitivity, and 95% confidence intervals (CI) were
calculated.

Results: A total of 698 women met inclusion criteria.
In phase 1, the number of women and live births
(LB) were as follows: Alg1—674 women, 529 LB;
Alg2—658 women, 522 LB; and Alg3—589 women,
520 LB. (Nonlive outcomes not presented.) Overall
algorithm PPV and sensitivity (95% CI in parens)
were: Alg1—94% (CI: 92–96%); 99% (CI: 98–
100%); Alg2—91% (88–93%); 97% (CI: 95–98%);
Alg3—93% (CI: 90–95%); 87% (CI: 84–89%). Live
outcomes PPV and sensitivity were: Alg1—98% (CI:
97–99%); 97% (CI: 96–99%); Alg2—92% (CI: 89–
94%); 98% (CI: 97–99%); Alg3—93% (CI: 90–
95%); 98% (CI: 96–99%). Nonlive outcomes PPV
and sensitivity were: Alg1—79% (CI: 71–85%);
99% (CI: 95–100%); Alg2—72% (CI: 64–79%); 85
% (CI: 77–91%); Alg3—72% (CI: 60–83%); 41%
(CI: 32–51%).

Conclusions: End of pregnancy outcomes can be
identified in claims data with a high PPV and sensitiv-
ity. Further analyses are underway in the Alg1 cohort
to develop algorithms for phases 2–4.

155. Importance and Challenges in Defining
Condition Eras for Observational Database
Research – An Orthopedic Example

Chantal E. Holy1, Abhishek Chitnis1 and
Jason Lerner2

1Johnson & Johnson, New Brunswick, NJ; 2DePuy
Synthes, Raynham, MA

Background: The concept of condition era (CA) – the
period of time during which a specific condition is ob-
served in databases through distinct visits and pre-
scriptions – is critical to accurately identify
conditions and their associated treatments.

Objectives: Evaluate definition of a CA for patients
with forearm fractures (FAF). Evaluate the impact of
different CA definitions on yearly incidence of FAF
and proportion of FAFs treated via surgery.

Methods: Patients with FAF (ICD-9 813.XX) from
2010 to 2014 in Truven Medicare and Truven Com-
mercial databases were identified and categorized by
fracture type (ulna vs radius, open vs closed). The first
instance of fracture was defined as index. All patient
visits with fracture diagnoses were further identified
and categorized for site of care (SOC) (categorized
as emergency care, inpatient, outpatient, ASC, office
or other) and whether or not surgery was performed.
To evaluate incidence of fractures and proportion of
fractures treated surgically, 3 definitions of CA were
evaluated: (A) 90 day from index for closed and 240
day from index for open fractures or surgically treated
fractures; (B) Same as (A) with an additional 30 day
period, during which visits were still considered part
of the index event except if occurring in an inpatient
or emergency setting; (C) same as (B) but with the
condition that during the additional 30 day period,
visits with the exact same diagnostic as reported in in-
dex were not considered a new event regardless of
SOC.

Results: A total of 764,030 patients were identified,
with an average 4.3 visits per patient (SD: 5.6 – me-
dian: 3.0). Total distinct FAFs were estimated at
786,700 (projected to yearly incidence rate ranging
from 355 to 374 cases per 100,000) with definition C
and 846,630 with definition A (projected to yearly in-
cidence rate ranging from 383 to 403 per 100,000).
Percentage of surgically treated FAF varied from
8.9% (SD: 28.5%) with definition A to 11.21% (SD:
31.5%) for definition C. Open radius and ulna frac-
tures required surgery in 49% cases when using the
CA definition “A” versus 62% with CA definition
“C” (p < 0.0001).

Conclusions: Differences in condition era definitions
can significantly alter study results and should there-
fore be carefully defined.
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156. Validation of Algorithm to Identify Adequate
Intravesical Bacillus Calmette-Guerin Therapy in
Non-Muscle-Invasive Bladder Cancer Patients in
Administrative Claims

Ching-Yi Chuo1, Kyle A. Richard2, Marko Zivkovic3,
Jingbo Yi3, Thirupathi Pattipaka4,
Christina Derleth1 and Shih-Wen Lin1

1Genentech, South San Francisco, CA; 2University of
Wisconsin-Madison, Madison, WI; 3Genesis Re-
search, Hoboken, NJ; 4Hoffmann-La Roche, Basel,
Switzerland

Background: Identification of adequate intravesical
Bacillus Calmette-Guerin (BCG) therapy in patients
(pts) with non-muscle invasive bladder cancer
(NMIBC) often requires laborious and time-consum-
ing classification of induction and maintenance instil-
lations in patient records.

Objectives: To validate a novel arithmetic algorithm
to identify adequate BCG therapy in NMIBC pts in
administrative claims.respectively We identified a
cohort of 19,730 pts ≥ 66 years old with stage 0–1
transitional cell NMIBC diagnosed between 1992
and 2011 (with follow-up through 2013) from the
US Surveillance, Epidemiology, and End Results
(SEER)-Medicare linked database who had
intravesical BCG therapy (J9031 claims). An arith-
metic algorithm to identify adequate BCG therapy
was applied to the claims (assuming claim dates
reflected instillation dates) of 400 randomly selected
pts: the average number of gap days between
intravesical BCG claims (or 21 days) was a threshold
to cluster claims for each pt; an induction cycle was
defined as a cluster of ≥ 4 claims and a maintenance
cycle a cluster of <4 claims. To validate this algo-
rithm, investigators reviewed all BCG claim dates
and manually categorized induction (≥5 claims 1–2
weeks apart) and maintenance (2–3 claims 1–2 weeks
apart occurring after induction) based on clinical
judgment. Adequate BCG therapy was defined as ≥
1 induction cycle and ≥ 1 maintenance cycle. Sensi-
tivity and specificity for the algorithm were
calculated.

Results: The arithmetic algorithm identified 24%
(96/400) of BCG-treated NMIBC pts to have ade-
quate therapy, and the manual categorization identi-
fied 23% (90/400). The sensitivity and specificity
of the arithmetic algorithm were 93% and 96%,
respectively.

Conclusions: These results suggest that less than a
quarter of all elderly BCG-treated NMIBC pts re-
ceived adequate therapy. The arithmetic algorithm
had acceptable sensitivity and specificity to identify
BCG therapy adequacy among elderly NMIBC pts in
the SEER-Medicare database. Ongoing analyses will
focus on further improving the algorithm using a ma-
chine learning model.

157. Novel Linkage of Hospital Pharmacy
Dispensing Database with Inpatient Diagnoses in
England: Evaluation Using the Case of Antibiotics
and Treatments for MRSA

Patrick Rockenschaub and David Ansell

QuintilesIMS, London, United Kingdom

Background: In hospitals, patient-level data linking
prescribing and clinical diagnoses is important to eval-
uate patient care, support drug surveillance and safety.
One example is antibiotic usage, where higher pre-
scribing of certain groups can drive antibiotic
resistance.

Objectives: To evaluate whether a novel dataset
linking hospital pharmacy records to the Hospital Ep-
isode Statistics (HES) dataset can be used to investi-
gate the relationship between diagnoses and
antibiotic dispensing in English hospitals.

Methods: We used the Hospital Treatment Insights
database, which links diagnoses in HES to dispensing
data from 43 hospital trusts in England. We estimated
the proportion of missed linkage and identified charac-
teristics associated with linked data.

Results: Linkage varied considerably by hospital ward
and antibiotic. Linkage was higher in radiotherapy
(89%), dermatology (80%) and respiratory (73%),
with lower coverage in ITU (4%), A&E (9%) and gen-
eral medicine (13%). High linkage across wards was
found for drugs like lymecycline (97%) and
moxifloxacin (92%) and drugs used for vancomycin
intermediate resistant staph (VISA) (>80%). Large
volume drugs that are available as ward stock like pi-
peracillin/tazobactam and co-amoxiclav were unsur-
prisingly poorly linked with 17% and 26%. Linkage
of vancomycin was similarly low (26%). Low linkage
in these common drugs decreased the average linkage
of all antibiotics to 27%. As an antibiotic group, carba-
penems (47%), quinolones (63%) and tetracyclines
(84%; excluding ward-stocked doxycycline) were
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linked best, whereas only 21% of penicillins were re-
cord linked. Focusing only on high-linkage wards,
linkage for further individual agents could be raised
close to or above 90%.

Conclusions: Some high-cost antibiotics were well
linked, especially those used to treat VISA, indicating
it would be possible to undertake studies in these
areas. HTI appears unsuitable for nation-wide total an-
tibiotic surveillance against diagnoses, due to low
“ward stock” antibiotic linkage. Wards like oncology,
dermatology, respiratory and haematology have a
higher linkage than general medicine for the same an-
tibiotics, indicating a systematic difference in hospital
ward processes. Findings and principles could be ex-
tended to other classes of drugs, especially those un-
likely to be dispensed from ward stock, giving
potential insights into treatment patterns and outcomes
in English hospitals.

158. An Algorithm for Identifying and
Representing Treatment Exposure Patterns

Eugene Chibrikov and John-Michael Gamble

Memorial Univeristy of Newfoundland, St. John’s, NL,
Canada

Background: Defining drug exposures over time
using a typical database of prescription records of-
ten remains a challenge in the context of treatment
gaps, switches, and overlaps. Grobner-Shirshov ba-
ses technique from abstract algebra may be used
to identify and represent unique treatment patterns
over time.

Objectives: We aimed to develop a general algorithm
to identify unique treatment patterns over time subject
to a set of assumptions about equivalency of some
daily treatments and treatment patterns.

Methods: We define an alphabet to represent m possi-
ble unique treatments {a1,a2,⋯,am}. Treatment for an
individual on a given day (or another unit) is written
as [a1k1a2k2⋯amkm] with integers kj ≥ 0 representing the
amount of drug aj taken. Treatment patterns over time
are represented as [a1k11a2k12⋯amk1m]n1 *
[a1k21a2k22⋯amk2m]n2 *⋯* [a1kd1a2kd2⋯amkdm]nd where nj
is the number of days of the treatment
[a1kj1a2kj2⋯amkjm] and d is the number of therapy
switches during the follow up. For example, a treat-
ment pattern [a15]30 * [a13a22]60 * [a12a21a32]45 means that
the first therapy [a15] lasted for 30 days, followed by

[a13a22] for 60 days and by [a12a21a32] for 45 days.
Treatment patterns may be reduced using equivalency
assumptions (based on biologic and clinical knowl-
edge) such as [a42a53a64] = [a44a65] or [a13a22]60 *
[a13a22a31]7 * [a22a31]45 = [a13a22]60 * [a22a31]52 if the treat-
ment patterns on the left and the right sides of the
equations can be assumed to be the same. Once a set
of equivalent daily treatments and treatment patterns
is defined, the method extends this set to allow any
treatment pattern to be uniquely represented (simpli-
fied). This representation is used to identify equal
patterns.

Results: Using R software, we implemented an algo-
rithm for a set of equivalency assumptions and tested
it on a simulated cohort of 100,000 patients. There
were nine potential treatments with between 1 and 50
periods of follow-up, whereby the mean period length
was 30 days (SD = 25). There were 31,279 treatment
patterns identified prior to implementing the algo-
rithm, which reduced to 21,081 treatment patterns fol-
lowing the implementation. The magnitude of
reduction is dependent on the number of treatment pat-
tern irregularities in the dataset and the structure of
equivalency assumptions.

Conclusions: A general algorithm for identifying
unique treatment patterns was developed. Applications
in pharmacoepidemiology include, but are not limited
to, defining treatment exposures over time in the con-
text of treatment gaps, switches, and overlaps.

159. Validation of Algorithms to Identify Perinatal
Outcomes in Large Claims Databases

Mengdong He1, Jennifer A. Cottral2,
Devan D. Bartels2, Sara Z. Dejene1, Helen Mogun1,
Krista F. Huybrechts1, Sonia Hernández-Díaz3 and
Brian T. Bateman2

1Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA; 2Massachusetts General Hospi-
tal, Harvard Medical School, Boston, MA; 3Harvard
T.H. Chan School of Public Health, Boston, MA

Background: The Medicaid Analytic eXtract (MAX)
is a health care database of publicly insured individ-
uals that has been used for studies of drug safety in
pregnancy. Relevant clinical outcomes can, in certain
circumstances, be reliably identified using claims-
based algorithms. However, the validity of algorithms
used to define certain key perinatal outcomes in MAX
has not yet been quantified.
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Objectives: To validate claims-based algorithms for
identifying placental abruption, small for gestational
age (SGA), and neonatal abstinence syndrome (NAS)
in MAX using hospital medical records.

Methods: By linking the electronic medical records of
women who had at least one delivery between 2000
and 2010 at Brigham and Women’s hospital (BWH)
or Massachusetts General Hospital (MGH) to their
claims in MAX, we identified 10,899 pregnancies end-
ing in livebirth. We identified pregnancies with the
outcomes of interest based on diagnostic codes re-
corded in MAX and randomly sampled 50 cases of
each outcome for medical record review. Two physi-
cians independently reviewed hospital medical records
for the selected cases in order to identify whether the
condition of interest was present; disagreements were
resolved by a third physician reviewer. SGA was de-
fined as birthweight below the 10th percentile or doc-
umented physician diagnosis of SGA and birthweight
at less than the 20th percentile. We calculated the pos-
itive predictive values (PPVs) as well as 95% confi-
dence intervals (CIs) using medical records as the
gold standard.

Results: The PPV was 92% (95% CI: 82%, 97%) for
placental abruption recorded during the delivery hos-
pitalization, and 84% (72%, 92%) for SGA. The
PPV for NAS was 91% (82%, 97%) overall, but
100% (65%, 100%) when restricting to the seven
women dispensed a prescription opioid in the 3
months prior to delivery.

Conclusions: The PPVs ranged from 84% to 92% for
all the perinatal outcomes considered. These PPVs can
inform bias analyses that correct for outcome
misclassification.

160. Evaluation of Case-Finding Algorithm for
Venous Thromboembolism Outcome

Megan E. Reidy1, Jill L.O. de Jong2,
Lauren Zichittella1 and W. Katherine Yih1

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2University of
Chicago, Chicago, IL

Background: In conducting medical product safety
studies regarding pre-specified outcomes using admin-
istrative data, it is often desirable to use case-finding
algorithms with high positive predictive value (PPV)
in order to obviate the need for medical record review

or at least to reduce its cost per confirmed case. How-
ever, published PPVs are not available for many out-
comes. Evaluation of an algorithm for venous
thromboembolism (VTE), a commonly studied out-
come, will be useful for future studies.

Objectives: To evaluate the PPV of the components of
the VTE case-finding algorithm used in a Sentinel
study.

Methods: The study population was females 9–26
years of age from five Sentinel Data Partners. The
case-finding algorithm for incident VTE outcomes
consisted of ICD-9 codes 415.1x (pulmonary embo-
lism, infarction), 451x (phlebitis, thrombophlebitis),
and 453.x (other venous embolism, thrombosis) in
the outpatient, emergency department (ED), or inpa-
tient setting. Cases were adjudicated by a clinician
using pre-specified case validation criteria. The PPV
was calculated as the number of definite first-ever
VTE cases divided by the number of potential cases
for which VTE-related medical records were obtained.
The “cost” of record review was calculated as the re-
ciprocal of the PPV.

Results: A total of 225 medical records for potential
VTE cases were obtained, and 53 cases were catego-
rized as definite, for a PPV of 53/225 = 24%. PPVs
by setting were 8/136 = 6% for outpatient, 10/34 =
29% for ED, and 35/55 = 64% for inpatient. The al-
gorithm’s PPV would have increased from 24% to
51% if outpatient diagnoses had been excluded, but
8 definite cases would have been missed. Of the three
ICD-9 codes, 451.x had a PPV of only 6%. Exclu-
sion of that code would have increased the PPV from
24% to 33%, but 5 definite cases would have been
missed. Removing both outpatient setting and code
451.x would have produced a PPV of 65% and 10
missed definite cases. The outpatient setting and
451x code were each associated with a “cost” of
16–17 cases reviewed for every definite case
identified.

Conclusions: Removing the outpatient setting and
phlebitis code from the VTE algorithm would have in-
creased its PPV from 24% to 65%, at the expense of
missing 19% of the definite cases. These results are
still relevant in the ICD-10 era, as ICD-10 codes exist
for the same diagnoses. Researchers studying VTE in
administrative data should consider these PPV find-
ings in light of the relative importance to their study
of sensitivity vs. specificity of the VTE case-finding
algorithm.
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161. Breaking News: Novel Design Methodology
Combining a Registry with Claims Data to Study
Fracture Non-Union

Christina Mack1, Alessandra Pavesio2, Kim Kelly2,
Tawana Wester2, John T. Jones2, Greg Maislin3,
Debra Irwin4, Emma Brinkley1 and Robert D. Zura5

1QuintilesIMS, Durham, NC; 2Bioventus LLC,
Durham, NC; 3Biomedical Statistical Consulting,
Wynnewood, PA; 4Truven Health Analytics, an IBM
Company, Chapel Hill, NC; 5Louisiana State Univer-
sity, New Orleans, LA

Background: Non-unions occur in approximately 5%
of fractures and result in significant physical, emo-
tional, and economic burdens for patients. EXOGEN
is an FDA-approved medical device to treat
established non-unions and facilitate healing of acute
radius and tibia fractures via low-intensity pulsed ul-
trasound (LIPUS). Commercial insurers routinely
cover off-label use in acute fractures to avoid costly
surgical non-union repair. Given the low rate of non-
union and challenges recruiting patients into a control
arm when treatment is available, a traditional RCT is
not feasible to assess device effectiveness in mitigating
risk of non-union in acute fracture patients.

Objectives: To evaluate if adjunctive LIPUS therapy
mitigates risk of fracture non-union, this novel design
will prospectively enroll LIPUS-treated patients and
compare them to patients in claims data to compare in-
cidence of non-union in patients using LIPUS to those
receiving standard of care (inclusive of conservative
treatment or surgical repair).

Methods: A prospectively enrolled cohort of 2,300
LIPUS-treated patients will be compared to controls
in Marketscan claims. Methodological challenges
stemming from use of external comparators require
specialized study design. To ensure comparability of
patient information despite different modes of data
capture, operational definitions for demographic and
clinical characteristics were tailored to each cohort.
The process for collection of outcomes data is de-
signed to maximize the probability of equivalent as-
certainment between cohorts. Potential selection bias
will be addressed through subclassification using pro-
pensity scores.

Results: Algorithms were developed to effectively
capture non-unions in claims data within a clinically
appropriate period. Non-unions in the LIPUS cohort

will be assessed with patient questionnaires and vali-
dated via chart review. To minimize recall bias of
baseline medication, a 3-month pre-fracture time pe-
riod will be used in the LIPUS cohort; to accommo-
date billing delay and 90-day refills, a 6-month
window for pre-fracture prescriptions will be used
for controls. Methodological solutions will be
presented.

Conclusions: This innovative approach allows for
efficient generation of real-world evidence for device
effectiveness. Careful methods are required for
designs comparing cohorts from different sources.
Using these techniques, this design will provide
strong clinical evidence for regulators, payers,
providers, and patients.

162. Can We Use Hospital Specific Billing Data for
Longitudinal Studies? Example from Total
Arthroplasty in IMS

Katherine Etter1, David Wei2, Andrew Yoo2 and
Iftekhar Kalsekar2

1DePuy Synthes, Inc., Raynham, MA; 2Johnson &
Johnson, New Brunswick, NJ

Background: US information on medical device ex-
posure is predominantly limited to registries as de-
vice information is not currently included in claims
data, a cornerstone of post-market research. Hospital
billing databases can overcome this limitation by
using descriptions of hospital charges for device
identification. However, hospital specific billing data-
bases are restrictive as patient can be followed over
time only if they receive future services at the same
hospital.

Objectives: To evaluate using hospital billing data to
calculate revision rates for total knee arthroplasty
(TKA) or total hip arthroplasty (THA) at 90 days and
1 year.

Methods: This study utilized data from two sources:
IMS Health Real-World Data Hospital (billing data)
and Adjudicated Claims (claims data, serving as the
“Gold Standard”) from 7/1/2011 to 9/30/2015. TKA
or THA patients who were <65 years of age and
were in both datasets were evaluated. Separate 90
day and 1 year TKA and THA revision rates were
calculated for patients who had 1 year continuous
enrollment. Completeness of capture of revisions per-
formed overall and within the same hospitals were
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evaluated (hospital identifiers are only available in the
billing data).

Results: A total of 7,737 patients were available in
both datasets. Mean age was 56 years (SD = 6.33)
and the majority of patients were female (53.65%). Re-
vision rates for hip at 90 days and 1 year were 1.26%
and 2.62% in billing vs. 1.28% and 3.03% in claims.
Rates for knee were 0.78% and 1.57% in billing vs.
0.93% and 2.08% in claims. Same hospital revisions
as a percent of all revisions at 90 days and 1 year were
89.48% and 90.0% for hips and 89.05% and 91.67%
for knees.

Conclusions: Revision rates were comparable be-
tween the data sources though hospital billing data
was closer to the “Gold Standard” at 90 days then at
1 year. Certain procedures, like arthroplasty, maybe
appropriate for study in in hospital billing datasets
given the percent returning to same hospital for revi-
sions. Researchers should consider the tradeoffs be-
tween the need for product identification and the
length of longitudinal follow-up required. Further
evaluation in other data sources is necessary.

163. Identifying Relapsing-Remitting Multiple
Sclerosis (RRMS) in United States Integrated
Delivery Network Healthcare Claims Data

Hoa V. Le1, Chi T.L. Truong2, Aaron W.C. Kamauu3,
John R. Holmén4, Christopher L. Fillmore4,
Monica G. Kobayashi1 and Schiffon L. Wong5

1PAREXEL, Durham, NC; 2MedCodeWorld, Missis-
sauga, ON, Canada; 3Anolinx LLC, Salt Lake City,
UT; 4Intermountain Healthcare, Murray, UT; 5EMD
Serono, Inc., Billerica, MA

Background: With increasing use of real-world data
to conduct observational studies, development and
validation of coding algorithms is essential to ensure
the integrity of outcomes research in multiple sclerosis
(MS).

Objectives: To develop and validate operational
claims-based algorithms for RRMS patient identifica-
tion in a US Integrated Delivery Network (IDN)
healthcare system.

Methods: IDN data (2010–2014) were queried for the
study inclusion criteria: age ≥ 18 years, ≥1 year base-
line history, no other demyelinating diseases, no diag-
nosis of pregnancy, and application of the algorithms

which were developed (1) using combinations of:
presence of MS diagnosis, MS-specific symptoms re-
corded during a neurology visit, disease modifying
therapies (DMT), and brain/spinal MRI performed;
and (2) ruling out progressive MS (P-MS) through:
(option A) medications for P-MS; (option B) MS se-
verity/progression from adapted Kurtzke Functional
Systems Scores (KFSS); and (option C) P-MS based
on combinations of supportive therapy and resource
utilization. A random sample of natural language pro-
cessing (NLP)-based medical chart reviews of patients
identified as RRMS patients by the algorithm was the
“gold standard” for validation and positive predictive
value (PPV) calculations. A complete analysis (ex-
cluding “unknown” cases which could not be con-
firmed as RRMS by medical chart review) was used
to calculate PPV. Unknown cases occurred when MS
subtype was not included in the clinician’s impres-
sion/documentation. Sensitivity analyses were also
conducted.

Results: Of 2,960 MS patients identified by the first
part of the algorithm, 2,271 (77%) were identified as
RRMS patients after applying the three P-MS rule out
options: 2,899, 2,352, and 2,915 were identified by op-
tions A, B, and C, respectively. Among RRMS patients,
75% were female; and the mean age was 47 years. Prior
medical history included diabetes (7%), depression
(16%), alcohol/substance abuse (8%), and CCI = 1
(24%), CCI = 2 (12%), and CCI = 3+ (15%), respec-
tively. For complete analysis, the algorithms had PPV
(95% CI) of 89% (75–95%), 87% (78–93%), 89%
(79–95%) and 88% (79–93%) for overall, options A,
B, and C, respectively. One third of patients were
classified as “unknown” cases for sensitivity analyses.

Conclusions: The algorithm had very high PPV for
identifying RRMS among patients with documented
MS subtypes. Traditional chart reviews may minimize
the number of unknown cases for more precise sensi-
tivity analyses.

164. Proxies for Treatment Duration of
Trastuzumab Emtansine (T-DM1) Using Electronic
Health Record (EHR) or Administrative
Healthcare Claims Data

Thibaut Sanglier1, Thirupathi Pattipaka1,
Christine Schuhmacher1, Michael Taylor2 and
Adrian Cassidy1

1F. Hoffmann-La Roche Ltd., Basel, Switzerland;
2Genentech Inc., South San Francisco, CA
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Background: T-DM1, a treatment for metastatic
breast cancer (mBC), should be administered until dis-
ease progression according to its label, making time to
last treatment administration (TTLA) a relevant proxy
for treatment duration and effectiveness. However,
various TTLA definitions or data sources may compli-
cate interpretation of results across studies and data
sources.

Objectives: To explore the impact of using different
data sources and definitions for TTLA of T-DM1.

Methods: Two retrospective cohorts of mBC patients
initiating treatment with T-DM1 were defined: cohort
1 from the Flatiron Health database initiating T-DM1
between 2013 and 2016, with follow-up until 12/
2016, and cohort 2 from the Truven healthcare claims
database initiating T-DM1 between 2013 and 2015,
with follow-up until 12/2015. U.S. patients with a first
T-DM1 administration on or after a first diagnosis for
mBC following a predefined T-DM1 free period were
selected. The primary outcome measure was median
TTLA and was estimated using the Kaplan-Meier
method. The date of last administration for T-DM1
(LA) was estimated using different scenarios. For the
main analysis, LA was defined as last infusion/claim
before an observation period (OP) of 63 days during
which any of the following were observed: no T-DM1
infusion/claim, switch to another anti-HER2 treatment,
or patient death. Sensitivity analyses with different OP
(42 or 84 or 180 days), or defining LA as the last T-
DM1 infusion ever observed were conducted. Cohort
specific sensitivity analyses added non-cancelled pre-
scription orders or generic claims for antineoplastic
drug as potential T-DM1 infusion/claim.

Results: Cohort 1 and cohort 2 were composed of 348
and 553 patients, respectively. Median age was 61 and
57. Median time to LA was 4.9 months (95% CI: 4.2–
6.1) and 5.2 months (95% CI: 4.7–5.8). Sensitivity
analyses showed that modifying OP duration had lim-
ited impact on median TTLA. Using prescription or-
ders or adding subsequent generic claims for
antineoplastic drug resulted in an increase in median
TTLA of >10% in cohort 1 and cohort 2.

Conclusions: Estimates of median TTLA were similar
in both datasets. Changes in OP were of limited impact
suggesting that few patients discontinued then re-
sumed treatment after first interruption. Prescription
orders and generic claims increased TTLA. These
findings may only apply to drugs with similar mode
of administration and indication of use.

165. A Review of Population- and Individual-Level
Measures to Study Prescription Drug Misuse Based
on Drug Dispensing Data

Micaela Tjäderborn1,2, Lotte Rasmussen3 and
Anton Pottegård3

1Region Jönköping County, Jönköping, Sweden; 2De-
partment of Medical and Health Sciences, Linköping
University, Linköping, Sweden; 3Clinical Pharmacol-
ogy and Pharmacy, University of Southern Denmark,
Odense, Denmark

Background: The misuse of prescription drugs is a
globally recognized health concern, which may be
identified and characterized using data on drug
prescriptions and/or dispensings. While previous
reviews have provided overviews of the measures
of prescription drug misuse commonly used, the
strengths and limitations of the measures have not
been described comprehensively, thus leaving re-
searchers with little guidance on what measures to
apply in a given study.

Objectives: To provide a detailed description of both
individual- and population-level measures of prescrip-
tion drug misuse, including considerations for the
practical application of these measures.

Methods: Four overall measures of prescription drug
misuse were considered: number of prescribers, num-
ber of dispensing pharmacies, overlapping prescrip-
tions/early refills, and volume of drugs dispensed.
The measures were described according to their appli-
cation level, strengths and limitations, the required
register data and the aspect of misuse captured. Each
measure was categorized into stand-alone or compos-
ite measures. Examples of each measure are given.

Results: While population-level measures, such as the
Lorenz curve, may be used to identify or quantify mis-
use of a drug in a population, individual-level mea-
sures are required to characterize drug use and
identify misusers. Stand-alone measures have the
strength of being easily processed, but the disadvan-
tage of not capturing various aspects of misuse, and
hence, having a high risk of misclassification. While
measuring number of prescribers captures substance-
seeking behavior by multiple-doctoring, dispensed
drug volumes may be assessed to capture a patient’s
total drug exposure irrespective of the number of
prescribers. Likewise, measuring the number of
prescribers may indicate doctor shopping, but in the
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absence of information on overlapping prescriptions
there is a risk of drawing incorrect conclusions. Ideally,
studies should aim at combining more than one measure
to capture prescription drug misuse. By using composite
measures, such as the “doctor shopping quantity,”
researchers may increase the specificity of their
measure.

Conclusions: Several measures of prescription drug
misuse exist. The choice of measure and the applica-
tion level should be dictated by the specific drug
under study, the available data, the aspect of misuse
to be captured and the structure of the health care
system.

166. Provider Details Are Smarter Than You
Think: An Example of Antidepressant Initiators
Within Claims Data

Greta A. Bushnell1, Til Stürmer1, Christina Mack2,
Virginia Pate1 and Matthew Miller3

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC;
2QuintilesIMS, Durham, NC; 3Northeastern
University, Boston, MA

Background: Provider level information on patient
diagnoses and prescriptions is not universally
available in insurance claims but, when present, can
add to the utility of observation research in these data.
Provider details can be particularly useful in under-
standing antidepressants (AD) treatment decisions,
where multiple indications exist and co-initiation with
benzodiazepines (BZD) is relatively common.

Objectives: Using provider details linked with diag-
noses and dispensed prescriptions in claims data, we
estimate a) how often adults were diagnosed with de-
pression and prescribed an AD from the same provider
and b) how often co-initiators received AD + BZD
prescriptions from the same provider, suggesting co-
initiation was an intended part of AD treatment.

Methods: Adults (18–64 years) newly initiating an
AD who have a depression diagnosis ≤30 days prior
to AD initiation (no AD or BZD use in the prior year)
were sourced from IMS Health’s LifeLink Health Plan
Claims Database (2000–2010), United States. BZD
co-initiation was defined as a BZD dispensed on the
same date as AD initiation. We examined a) concor-
dance of the provider specialty and provider ID be-
tween the AD prescription fill and the most prior

depression diagnosis and b) provider concordance
between the AD and BZD prescriptions filled on the
same day (co-initiators).

Results: In AD initiators with a non-missing pro-
vider ID (n = 215,042), the depression diagnosis
and AD prescription were from the same provider
in 93% of patients, 94% from providers in the same
specialty. When the depression diagnosis was further
(>7–30 days) from the AD fill the AD provider was
less likely to have diagnosed the patient with depres-
sion (provider concordance = 86%). Among AD +
BZD co-initiators, 93% were prescribed under the
same provider ID and 94% had the same provider
specialty on both prescriptions. The latter varied by
specialty; for example, 88% of adults with an AD
prescription from a psychiatrist had a BZD prescrip-
tion from a psychiatrist vs. 97% in general
practitioners.

Conclusions: Provider information helped confirm
that the majority (93%) of adults who initiated an
AD after a depression diagnosis followed one
provider’s assessment and treatment recommendation.
The majority of co-initiators were prescribed a BZD
from their AD provider. Provider details can help hone
in on a target population and explore concurrent med-
ication use. When prescriber details are unavailable,
the diagnosing provider can be the assumed AD pre-
scriber within a small margin of error.

167. Measuring Breast Cancer Screening Rates in a
US Administrative Claims Database

Karin E. Johnson1, Stacey Fedewa2, Dawn Wiatrek3,
Jennifer Lombardo4, Melissa Pirolli5 and
Susan A. Oliveria6

1QuintilesIMS, Seattle, WA; 2American Cancer Soci-
ety, Atlanta, GA; 3American Cancer Society, Austin,
TX; 4American Cancer Society, Philadelphia, PA;
5QuintilesIMS, Plymouth Meeting, PA; 6QuintilesIMS,
New York, NY

Background: Screening mammograms can detect
breast cancer at an early stage when treatment is more
effective. Administrative claims databases may be
used to estimate mammography rates to measure prog-
ress toward nationwide goals and quality measures
such as those set forth by the National Quality Forum
(NQF). NQF is a US organization that endorses con-
sensus standards for meaningful healthcare measures.
However, use of claims based on billing codes may
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be hampered by lack of sufficient continuous enroll-
ment to accurately capture screening utilization.Objec-
tives: Assess the feasibility of replicating NQF
Measure 2372—the percentage of women 50–74 years
of age who had a mammogram to screen for breast
cancer—in PharMetrics Plus, a US administrative
claims database.

Methods: This was a retrospective cohort study
using PharMetrics Plus, which contains claims for
>150 million unique patients. Eligibility criteria
were based on the NQF measure and applied for
each study year. The study population was women
50–74 with continuous enrollment during the study
year and the year before, and with at least one
healthcare encounter. Women with evidence of either
a bilateral mastectomy or two unilateral mastecto-
mies were excluded; women with evidence of a
breast cancer diagnosis were not excluded. Women
with ≥1 mammograms during the study year or the
one before were identified. Mastectomies and mam-
mograms were ascertained using procedure codes
based on value sets used by US ambulatory and in-
patient healthcare quality reporting programs. The
proportion of patients with a screening mammogram
in a 2-year period was calculated annually from
2012 to 2015.

Results: 9,023,952 unique female PharMetrics Plus
enrollees ages 50–74 were identified from 2012 to
2015. Most women had ≥2 years continuous enroll-
ment, declining from 98% in 2012 to 96% in 2015.
In each study year, average age was 58 years (SD 6).
In 2012, the proportion of the study population age
50–64, 65–69 and 70–74 was 86%, 10%, 4%, respec-
tively. Corresponding proportions in the overall US
population were 72%, 16%, 12%. Screening propor-
tions will be presented.

Conclusions: This study illustrates that NQF measure
specifications can be replicated in PharMetrics Plus.
Most of the population has sufficient continuous
enrollment, however, patients ≥65 are underrepre-
sented—reflecting the high proportion of PharMetrics
Plus patients with commercial insurance. These
findings open up the possibility of using a standard
measure of breast cancer screening in relevant
pharmacoepidemiology studies.

168. Impact of Different Assumptions on
Incidence Estimates of Pediatric Diseases Derived
from Healthcare Data: A Retrospective Cohort
Study

Osemeke U. Osokogu, Alexandra Pacurariu,
Mees Mosseveld, Peter Rijnbeek, Daniel Weibel,
Katia Verhamme and Miriam Sturkenboom

Erasmus Medical Center, Rotterdam, Netherlands

Background: Pediatric-specific drug legislations re-
quire estimates of disease incidence in children to sup-
port the pediatric investigation plans. When using
population-based electronic healthcare records
(EHR), patients are only included when a minimum
run-in period is available. Also, the impacts of meth-
odological assumptions regarding duration of disease
episodes are not well studied in children.

Objectives: To understand the impact of assumptions
regarding duration of disease episode and length of
run-in period on incidence estimates of recurrent and
chronic diseases in children, using EHRs.

Methods: Using a retrospective cohort design, chil-
dren aged 0–17 years (5–17 years for asthma) regis-
tered in the Integrated Primary Care Information
(IPCI) database between 2002 and 2014, were studied.
Firstly, for recurrent diseases (acute otitis media
(AOM), common, and acute pyelonephritis (APN),
rare disease) incidences were estimated varying the pe-
riod where no subsequent event after each occurrence
was allowed (namely, 0, 14, 30, 60 and 90 days). Sec-
ondly we tested the impact of using different run-in
periods when reporting on chronic diseases: asthma
(common disease) and type 1 diabetes (DM) (rare dis-
ease). We calculated incidence rate ratios (IRR) with
95% confidence intervals (CI) and stratified by age
using 1-year categories.

Results: Altogether, 503,495 children were registered.
Using 30 days episode length as reference, the inci-
dence rate of AOM increased with 8% if the duration
of an AOM episode was max 14 days and it decreased
with 8% when it was extended to 60 days. Varying ep-
isode duration had no impact on the incidence of APN
(rare disease). With regard to chronic diseases, no run-
in period as compared to 24 months run in period to
exclude prevalent cases overestimated the incidence
rate for asthma as well as for DM by a factor of two.

Conclusions: Use of electronic health care records
provides estimates of disease incidence, but these esti-
mates differ depending on the episode length and run-
in period which are used. We recommend that disease
incidence estimation for children based on dynamic
electronic health care databases provide sensitivity
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analyses around episode length and naïve period as
these may have large influence.

169. Comparison of Approaches for Identifying
Fatal Cardiovascular Disease in Medicare Using
Administrative Data

Fenglong Xie1, Lisandro D. Colantonio1,
Jeffrey R. Curtis1, Meredith Kilgore1,
Emily B. Levitan1, Keri L. Monda2,
Monika M. Safford3, Ben Taylor2,
Mark Woodward4 and Paul Muntner1

1University of Alabama at Birmingham, Birmingham,
AL; 2Amgen Inc, Thousand Oaks, CA; 3Cornell Uni-
versity, New York, NY; 4The George Institute for
Global Health, Sydney, Australia

Background: Medicare claims data do not contain in-
formation on causes of death.Objectives: To contrast
three analytic approaches for developing a claims-
based algorithm for fatal CVD.

Methods: We analyzed 2,675 REasons for Geo-
graphic and Racial Differences in Stroke (REGARDS)
study participants who died between January 2003 and
December 2013, were ≥65.5 years of age, and had at
least 182 consecutive days of Medicare fee-for-service
coverage prior to their death. Fatal CVD was defined
as an expert-adjudicated fatal stroke, fatal MI or
CHD death in REGARDS. Candidate predictors in-
cluded demographics and ICD-9-CM diagnosis and
procedure codes from Medicare inpatient and outpa-
tient claims. Three approaches were developed using
logistic regression: (1) directly modeling the probabil-
ity for fatal CVD (M1); (2) developing separate algo-
rithms for each component of fatal CVD: fatal
stroke, fatal myocardial infarction and coronary heart
disease death (M2); and (3) modeling the probability
of fatal CVD conditional on the predicted probabilities
in M2 (M3). Cut-points of predicted probability for
correctly classifying fatal CVD were selected to obtain
a similar proportion of observed and predicted fatal
CVD events.

Results: The mean age of study participants was 79.6
(SD 7.6) years, 41% were women, and 33% were Af-
rican American. There were 608 adjudicated fatal
CVD events (22.7% of all deaths). The strongest direct
predictors were diagnosis codes for stroke and myo-
cardial infarction and secondary malignancy was in-
versely associated with the outcomes. The sensitivity
(95% CI) was 0.61 (0.57–0.65), 0.66 (0.63–0.70),

and 0.66 (0.62–0.70) for approaches M1, M2, and
M3, respectively. The corresponding specificity was
0.89 (0.87–0.90), 0.90 (0.89–0.91), and 0.90 (0.89–
0.91), respectively; and positive predicted values was
0.61 (0.57–0.65), 0.66 (0.63–0.70), and 0.66 (0.62–
0.70), respectively.

Conclusions: It is feasible to predict fatal CVD using
claims data. Modeling components of fatal CVD sepa-
rately improved sensitivity and positive predicted
values compared with direct modeling of fatal CVD.

170. Does ICD10 Improve Our Ability to Separately
Identify Diabetes Types I and II Cohorts In Claims
and Electronic Health Record Data?

Rebecca J. Levin1, Irene Cosmatos1, Lee Kallenbach2,
Jamie Reifsnyder3 and Gretchen Dieck1

1United BioSource Corporation, Blue Bell, PA; 2Prac-
tice Fusion, San Francisco, CA; 3United BioSource
Corporation, Harrisburg, PA

Background: The precision of diagnosis classification
systems in health care databases is critical to reliably
identifying study cohorts and outcomes. The increased
specificity of the October 2015 implementation of
ICD-10-CM provided opportunities for increased pre-
cision in cohort identification, but concerns were also
raised regarding the impact this would have on coding
accuracy and consistency.

Objectives: This study compares coding patterns for
diabetes mellitus (DM) Types I and II in an adminis-
trative claims and an EHR database in the year before
and the year after the ICD-10 transition.

Methods: Diabetes cohorts were identified from the
Express Scripts Holding Company (ESHC) database
and the Practice Fusion (PF) EHR database one year
before the ICD-10 transition (Oct 2014 to Sept 2015)
and one year after (Oct 2015 to Sept 2016). Using
ESHC claims, patients in the year prior to the transi-
tion with at least one inpatient or two outpatient
claims coded with ICD-9 codes 250.*1 or 250.*3
on different days qualified as DM Type I. Those
coded with ICD-9: 250.*0 or 250.*0 meeting the
same criteria qualified for the DM Type II cohort.
A third diabetes cohort represented patients qualify-
ing for both diabetes cohorts. This was repeated for
the year following the transition using diabetes
ICD-10 codes (E10.* for DM Type I, E11.* for
DM Type II). In the PF database, a similar cohort
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selection process was performed for the year before
and after the ICD-10 transition.

Results: In the ESHC data, 438,257 patients were
identified as DM Type I or II in the year prior to the
ICD-10 transition. More than one out of 10 patients
(10.2%), qualified for both cohorts. In the year after
the transition, this overlap decreased to 8.7% of
550,707 patients. In the PF data, very little overlap
between the DM Types I and II cohorts was detected
for both the year prior to the ICD-10 transition and
year post (0.9% of 690,861 DM Type I or II patients
and 1.2% of 846,217 DM Type I or II, respectively).

Conclusions: Accurate identification of DM type I
vs. II cohorts in the claims data did not substantially
improve in the one-year period following the transition
to ICD-10, despite the increased clinical specificity
of the new coding system. In the EHR data, most
patients had single diabetes codes so few patients
could qualify for both DM Type I and II. Linked
EHR and claim data and use of additional markers
(e.g., presence of insulin or other clinical data) should
be explored toward development of best practices in
diabetes Type I and II identification.

[Correction added on 29 September 2017, after first
online publication: The name of the 5th author has
been corrected.]

171. To What Extent Do Data from Pharmaceutical
Claims Under-Estimate Opioid Analgesic
Utilisation in Australia?

Natasa Gisev1, Sallie-Anne Pearson1,
Emily A. Karanges1, Briony Larance1,
Nicholas A. Buckley2, Sarah Larney1,
Timothy Dobbins1, Bianca Blanch3 and
Louisa Degenhardt1

1University of New South Wales, Sydney, Australia;
2The University of Sydney, Sydney, Australia; 3Cente-
nary Institute, Sydney, Australia

Background: Although pharmaceutical claims are an
essential data source for pharmacoepidemiological
studies, these data may potentially under-estimate opi-
oid utilisation.

Objectives: To quantify the extent to which pharma-
ceutical claims from Australia’s national medicines
subsidy programs (the Pharmaceutical Benefits
Scheme (PBS) and Repatriation Schedule of

Pharmaceutical Benefits (RPBS)), under-estimate pre-
scription-only and total national opioid utilisation
across time and for different opioids. A secondary
aim was to examine the impact of the 2012 policy
change to record all PBS/RPBS dispensed medicines,
irrespective of government subsidy, on the degree of
under-estimation.

Methods: Aggregated data on Australian opioid
utilisation were obtained for the 2010–2014 calendar
years, including all single ingredient and combination
opioid analgesic preparations available on prescription
or over-the-counter (OTC). Total opioid utilisation
(oral morphine equivalent kilograms) was quantified
using sales data from IMS Health and compared to
pharmaceutical claims data from the PBS/RPBS.

Results: PBS/RPBS claims data did not account for
12.4% of prescription-only opioid utilisation in 2014
and 19.1% in 2010 and 18.4–25.4% of total opioid
use when accounting for OTC preparations. Between
2010 and 2014, 5.6–5.3% of buprenorphine, 8.1–
6.3% fentanyl, 17.7–10.7% oxycodone, 18.4–11.0%
tramadol, 38.4–21.0% hydromorphone and 28.6–
21.0% of prescription-only codeine utilisation were
not accounted for in PBS/RPBS claims.

Conclusions: Despite increased capture of less expen-
sive (under co-payment) opioid items since 2012,
PBS/RPBS claims still under-estimate opioid use in
Australia. The estimates generated in this study allow
us to better understand the degree of under-estimation
and account for these in research using Australia’s na-
tional pharmaceutical claims data.

172. Testing the Validity of Comparative
Reproductive Tract CancerRates Combining Two
Methods of Subject Identification in a Large
Cohort Study of Rural Northern Vietnamese
Women

Arlene Tave1, Judith Jones1 and Sharon Kardia2

1The Degge Group, Ltd., Fairfax, VA; 2University of
Michigan, Ann Arbor, MI

Background: Reproductive tract tumors in rats dosed
with an intrauterine slurry of quinacrine hydrochloride
led the FDA, in January 2007, to place a clinical hold
on an approved phase III trial of the quinacrine hydro-
chloride pellet system for permanent contraception
(QS) in the United States. Subsequent concerns about
the rat research led to a study of long-term
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carcinogenicity risk in women treated with QS vs.
other contraceptives.

Objectives: Assess the impact of using an alternate
patient identification method to compensate for miss-
ing clinic records on validity of comparative rates of
reproductive tract cancer (RTC).Methods: A retro-
spective cohort study was conducted in the Northern
Vietnamese provinces of Ha Nam, Nam Dinh, Ninh
Binh and Thai Binh. Women with their first QS treat-
ment, last IUD insertion or tubal ligation (TL) between
1989 and 1996 were interviewed between 2007 and
2009. Clinic logbooks identified QS subjects in all four
provinces, and IUD/TL comparators in three. In Nam
Dinh, as a flood had destroyed comparator records in
that province, a community survey identified two com-
parators per QS patient and physician interviewers
contacted one. We standardized comparator RTCs to
the distribution of comparator subjects by province;
calculated comparator expected total RTCs assigning
Nam Dinh a reporting rate analogous to those of the
other provinces; and analyzed QS vs. comparator RTC
rates separately for Nam Dinh, only the other three
provinces, and the four provinces combined.

Results: A total 21,040 women / surrogates were
interviewed. RTC rates for QS vs. IUD/TL were similar
for the three analyses, despite disproportionately low
RTC numbers reported for Nam Dinh comparators.

Conclusions: Although lost records forced us to use an
alternate patient identification method for some compar-
ators, sensitivity analyses validate the study findings
and demonstrate that the difference in QS vs. compara-
tor long-term risk of RTC would have been even
smaller if the missing records were available.

173. Rehospitalization of Lung Cancer Patients
Using EMR Data in China

Wenhua Liang1, Meng Shu2, Jiangwei Sun2,
Hong Qiu3 and Jianxing He1

1The First Affiliated Hospital of Guangzhou Medical
University, Guangzhou, China; 2Johnson & Johnson
(China) Investment Ltd., Shanghai, China; 3Janssen
Research & Development, LLC, Raritan, NJ

Background: Generally, patients with lung cancer
have high rates of readmission, especially hospital
readmissions within 30 days from a initial hospitaliza-
tion. However, readmission rates of lung cancer pa-
tients in China are rarely reported.

Objectives: To determine readmission rate of lung
cancer patients in China, and to identify factors associ-
ated with hospital readmissions.

Methods: We performed a retrospective observational
study using electronic medical records (EMRs) in the
First Affiliated Hospital of Guangzhou Medical
University, China to evaluate 30-day and 1-year read-
mission rates, and length of stay (LOS) among patients
who were discharged with a lung cancer diagnosis
from January 1, 2013, to December 31, 2013, and
had at least one outpatient or inpatient visit, within
12 months after initial hospitalization. A logistic re-
gression model was used to calculate odd ratios (OR)
and corresponding 95% confidence intervals (CI). Re-
sults: Out of 1,513 lung cancer patients initially hospi-
talized for lung cancer treatment, 993 (65.63%) were
readmitted within 12 months after initial hospitaliza-
tion. Of these, 683 patients were readmitted within
30 days (45.14% of total patients) and 35.85% of all
lung cancer patients were readmitted at least five
times, with an average LOS of 6.48 days. LOS of the
within 30-day readmissions (6.09 days) was shorter
than that of the over 30-day readmissions (7.35 days).
First readmissions occurred a median of 21 days after
initial hospitalization. Lung cancer care, such as radio-
therapy and chemotherapy, accounted for 95.37% of
first readmissions. The multivariate OR (95% CI) for
30-day readmission risk were 0.979 (0.972–0.987)
for age, 1.338 (1.101–1.627) for male, and 1.017
(1.008–1.026) for initial hospitalization LOS.

Conclusions: Readmission rate and 30-day readmis-
sion rate among lung cancer patients were high. Male
(sex) and length of stay of previous initial hospitaliza-
tion were positively associated with a risk of 30-day
readmission.

174. Is Mirtazapine Addictive? What Can Big Data
Reveal About Mirtazapine’s Abuse Potential

Dimitrios Spachos, Georgios Papazisis,
Eirini Apostolidou, Dimitrios Kouvelas and
Panagiotis Bamidis

Faculty of Medicine, Aristotle University, Thessaloniki,
Greece

Background: Although studies suggest the utility of
mirtazapine in the pharmacotherapy of substance use
disorders there are anecdotal reports signalling its
abuse potential. In 2009, in the famous Google Flu
Trends case, a novel web-based surveillance system
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used search engine query data to estimate influenza
spread activity in near real-time.

Objectives: Based on the same idea, we aimed at spot-
ting evidences of mirtazapine’s abuse potential using
search analytics big data.

Methods: Including the past five years we searched
using the term ‘mirtazapine’ and spotted the first 5
countries worldwide (UK, Australia, Netherlands,
Canada, USA) based on interest by region. These
have the highest popularity as a fraction of total
searches for the given term. For each country we ex-
tracted a list of the most popular related search
queries. Each item of the list has a score on a rela-
tive scale where a value of 100 is the most com-
monly searched query and a value of 50 is a query
searched half as often. We marked manually queries
related to abuse liability from each list, and con-
firmed each item by examining the results on
Google’s search page. All operations were performed
using the Google Trends tool and by analysing the
exported data.

Results: Three out of 5 countries had a significant
number of searches related to mirtazapine’s abuse po-
tential: The scores were UK:70, US:45 and Canada:25.
Additionally, the worldwide score was 45, for search
queries in English language only. Considering that
Google receives more than 3 billion queries per day,
these scores represent hundreds of thousands searches
per year. Moreover, the search frequencies of these
terms increased significantly over the last 5 years for
these 3 countries (350% for UK and USA, 80% for
Canada) as well as worldwide (200%).

Conclusions: Our results suggest that mirtazapine has
abuse potential confirming anecdotal reports. We pro-
pose that this method can be used as a supplementary
pharmacovigilance tool for detecting or validating
drugs side effects.

175. Prevalence of Co-Administrations with
Bexsero® in the UK: Comparison Between Post
Marketing Spontaneous Reports Data and
Electronic Health Care Records Observational
Data

Olivia B.J. Mahaux1, Emmanuel Aris1,
Lingling Yue2 and Vincent Bauchau1

1GlaxoSmithKline, Wavre, Belgium; 2Aixial on behalf
of GlaxoSmithKline, Wavre, Belgium

Background: Robust information on actual co-admin-
istrations is often needed when assessing the safety
profile of vaccines but often hard to obtain. Spontane-
ous reports (SR) may not provide reliable information,
due to reporting biases and coding rules. Electronic
health care records (EHCR) databases are an alterna-
tive source of information.

Objectives: To assess the feasibility to retrieve co-ad-
ministrations data from one large EHCR database and
to compare the prevalence of co-administrations in this
database with what is seen in SR.

Methods: Bexsero® and the UK were selected given
its recent introduction to the UK national immuniza-
tion program (NIP) and the availability of UK general
practitioner (GP) databases, like the CPRD, which was
used in this analysis. The CPRD was searched for all
vaccinations given on the same day as Bexsero®.
The GSK safety database (ARGUS) was queried to re-
trieve all SR following Bexsero® vaccination in the
UK. The analysis was limited to a vaccination period
between Sept 2015 (introduction of Bexsero® in the
NIP) and Jun 2016. Vaccines names were standardized
to map the outputs of the 2 data sources.

Results: There were 1058 Bexero® vaccinations in
ARGUS and 52,586 in CPRD. Overall, 284 (27%)
Bexsero® vaccinations were co-administered with at
least another vaccine in ARGUS and 50,522 (96%)
in CPRD. When looking at the most represented age
classes the differences in amount of co-administrations
between the two data sources are less than overall but
still important (4–11 weeks 50% in ARGUS vs 99% in
CPRD; 14–23 weeks 49% in ARGUS vs 98% in
CPRD). Vaccination profile in terms of combinations
of products co-administered is in vast majority accord-
ing to the vaccination schedule.

Conclusions: There was a large underreporting of co-
administrations in SR data. However, when reported,
the co-administered vaccines/antigens were similar to
what was reported in GP records. These conclusions
may not be generalizable to other products or
countries.

176. Application of an Infusion-Related Reactions
Algorithm for US Claims Data

Leo J. Russo1, Xiaofeng Zhou2 and Rongjun Shen2

1Pfizer, Inc, Collegeville, PA; 2Pfizer, Inc, New York,
NY
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Background: Monoclonal antibodies (mAbs) are
targeted therapies for cancers and other indications.
However, administration of mAbs can be associated
with a risk of infusion related reactions (IRRs), which
are a concern in cancer treatment. Estimating IRR risk
in mAbs, using real-world data, provides value for
active safety surveillance in oncology.

Objectives: To demonstrate published claims based
algorithm for IRRs can be applied more broadly across
data sources and to a broader set of mAbs.

Methods: Details on patients treated with any of 5
mAbs (i.e. Avastin, Erbitux, Rituxan, Vectibix, and
Yervoy) during 1/1/2010 to 10/31/2015 were
extracted from two large US administrative claims
databases (Truven and Optum). An algorithm pub-
lished by Foley et al. based on the occurrence of
outpatient treatment, emergency room (ER) visit,
and/or hospitalization for hypersensitivity and aller-
gic reactions to Erbitux was operationalized to
identify IRRs in these two data sources. NDC and
procedure drug codes were used to identify these
cancer drugs as well as treatments for hypersensi-
tivity and allergic reaction. Diagnoses consistent
with hypersensitivity and allergic reaction were
identified by ICD-9 codes. Proportions of patients
with ≥1 IRR per drug were calculated and com-
pared across two databases and with published
literature.

Results: A total of 186,444 and 96,773 users of
mAbs in the Truven and Optum databases respec-
tively were included. Vast majority of patients ad-
ministrated these drugs had no IRR (92–98% in
Truven vs. 87–99% in Optum). Comparing Truven
with Optum, the proportions of patients with at least
1 IRR are: 1.9% vs. 2.3% (Avastin), 7.7% vs. 13.2%
(Erbitux), 5.8% vs. 8.1% (Rituxan), 5.0% vs. 5.0%
(Vectibix) and 3.0% vs. 4.3% (Yervoy). The ob-
served 7.7% of patients with ≥1 RR on Erbitux in
Truven database were similar to the reported 8.4%
in Foley’s study using the algorithm on the same
drug in Truven data. The relative magnitude of our
IRR estimates across the drugs agreed with their pub-
lished clinical trial data (Song et al, Kang et al,
Momtaz et al). For example, Avastin was lowest,
followed by Yervoy, then Rituxan, with Erbitux hav-
ing the highest IRR estimate.

Conclusions: The published algorithm was success-
fully applied to identify IRRs in two US claim data-
bases among 5 oncology drugs. Risks of IRRs varied

according to expected patterns across the drugs.
Real-world data on IRR risk is very scarce. We dem-
onstrated that an existing algorithm has broad applica-
bility and could be used more often to generate
population-based IRR estimates.

177. Post-Marketing Safety Surveillance:
Incorporation of a Test for Trends

Nicole Kellier-Steele, E. Alan Thompson,
Brenda Crowe and Kenneth Hornbuckle

Eli Lilly and Company, Indianapolis, IN

Background: Post-marketing surveillance (PMS)
includes multifaceted approaches to monitoring the
safety profile of medicinal products. These activities
include traditional approaches (e.g., individual and/or
clinical cluster of adverse event terms) and auto-
mated approaches applying data-mining methodolo-
gies. In addition to routine surveillance statistical
trend analysis can be used. The Mann-Kendall test
is a statistical trend test that tests the H0 of no trend
over time for data that do not follow a normal distri-
bution. To date there is no consensus on the optimal
approach on how to proactively monitor the safety
of a product hence we wanted to assess whether or
not the incorporation of statistical trend analyses
can be useful.

Objectives: To determine whether the addition of a
statistical trend test can improve efficiency during the
routine PMS process.

Methods: Evaluation of the trend tests is being com-
pleted in two phases. Phase I included applying
Kendall’s tau rank correlation coefficient (tau and as-
sociated p-value) to medicinal products using data
from a spontaneous adverse event reporting system.
Tau and its p-value were used to identify reported
AE terms that showed an increase over time during
a six month time frame. The results from the trend
test were compared to previous safety results identi-
fied from the routine PMS process for a medicinal
product. Phase II includes evaluation of the Mann–
Kendall test of trend, which is a slightly different
nonparametric test that specifically evaluates trends
over time for the same time period as phase I and
will include additional drug products.

Results: Phase I results suggest that the tau statistic
could improve the routine PMS process compared to
subjective-visual inspection. This approach allowed
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for a more targeted assessment of changes over time,
graphically and uses tests of significance. Two prod-
ucts with over 27,000 events were evaluated using
six months of spontaneous AE data. This graphic visu-
alization output along with the tau statistic reduced the
review time needed to evaluate spontaneous data.
Phase II results comparing tau to Mann–Kendall re-
sults will be described in the presentation.

Conclusions: Preliminary findings show that statisti-
cal trend test could provide efficiency gains to the
PMS process. Further robustness of the statistical trend
test will be assessed in phase II of this study and pre-
sented at the conference.

178. Identification of Inflammatory Bowel Disease
Exacerbations and Multiple Sclerosis Relapses
from Electronic Primary Health Care Records:
Validation of Algorithms

Gillian C. Hall1, M. Yousuf Karim2,
Paul T.G. Davies3, Fiona Hill4 and
Mendel D.M. Haag5

1Gillian Hall Epidemiology Ltd, London, United
Kingdom; 2Frimley Park, Royal Surrey County, & St
Peter’s Hospitals, Guilford, United Kingdom; 3North-
ampton General Hospital NHS Trust, Northampton,
United Kingdom; 4QuintilesIMS, London, United
Kingdom; 5Seqirus Netherlands BV, Amsterdam,
Netherlands

Background: There is little published information on
the validity of disease exacerbation identification from
electronic healthcare records (EHR).

Objectives: We investigated the feasibility of
identifying exacerbations of inflammatory bowel dis-
ease (IBD) and, separately, multiple sclerosis (MS) re-
lapses from a UK primary care EHR database.

Methods: Clinical case definitions were developed for
IBD exacerbations and MS relapses including symp-
toms, new treatment episodes and diagnoses. These
were translated into algorithms (Read and therapy
codes, and text) to identify episodes from the EHR.
The algorithms were run on The Health Improvement
Network (THIN) database and validated against prac-
tice questionnaires. Validation was completed within
a cohort exposed to trivalent cell culture seasonal in-
fluenza vaccination (cTIV) between September 2014
and March 2015, who were at least 18 years and per-
manently registered for over 12 months. Exacerbations

/ relapses from 3 months pre- to 6 months post-
exposure were included. Exacerbations identified by
algorithm and questionnaire were compared, with the
questionnaire as the reference. Positive predictive
value (PPV) and sensitivity were estimated. The pri-
mary analysis compared exacerbations within 30 days
of each other. The algorithm was re-run in pre-defined
sensitivity analyses and after review for steps with
poor performance.

Results: The cTIV cohort included 1849 people, 49
(2.7%) with a history of IBD and 18 (1.0%) with
MS. Completed questionnaires were received for 30
IBD patients (61.2% of 44 sent) and 13 MS patients
(72.2% of 15 sent). Ten IBD exacerbations were iden-
tified by algorithm (in 9 people) and 3 on question-
naires. The PPV was 0.10 (95%CI 0.01, 0.46) and
sensitivity 0.33 (95%CI 0.02, 0.87) for exacerbations
dated within 30 days and 0.33 (0.09, 0.69) and 1.0
(0.31, 1.0) respectively for exacerbations at any time
during observation. Including any dose of steroid in
the algorithm (rather than recommended dose) gave a
PPV of 0.08 (0.004, 0.40) and sensitivity 0.33 (0.02,
0.87). Excluding a new 5 aminosalicylate treatment
episode after a review of the results gave a PPV of
0.25 (0.01, 0.78) and sensitivity 0.33 (0.02, 0.87).
One MS relapse was identified by algorithm and 2
were reported for other people on the questionnaire.
No analysis was completed for MS.

Conclusions: Neither IBD exacerbations nor MS
relapses could be accurately identified from a UK
primary care EHR database.

179. Antihypertensive and Lipid-Lowering Drug
Use Patterns in Patients with Ischaemic Stroke or
Transient Ischaemic Attack

Norazida Ab Rahman1,2, Alfi Yasmina1,3 and
Olaf H. Klungel1

1Utrecht University, Utrecht, Netherlands; 2Ministry
of Health, Kuala Lumpur, Malaysia; 3Lambung
Mangkurat University, Banjarmasin, Indonesia

Background: Antihypertensive and lipid-lowering
drugs are recommended for prevention of a recurrent
ischaemic events in individuals with ischaemic stroke
or transient ischaemic attack (TIA).

Objectives: To assess trends in antihypertensive and
lipid-lowering drug utilisation, and factors associated
with their non-use, within 90 days after stroke.
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Methods: Using data from the UK Clinical Practice
Research Datalink, patients aged ≥18 years diagnosed
with a first ischaemic stroke or TIA between 1999 and
2013 were identified. Of these, 16,442 patients with
hypertension and 14,443 patients classified as dyslip-
idemic were analysed for estimation of use of antihy-
pertensive therapy (AHT) and lipid-lowering therapy
(LLT), respectively, in the 90-day period after ischae-
mic stroke/TIA. Trends over time were assessed by
joinpoint regression analysis. Multivariate logistic re-
gression was used to identify predictors of no
treatment.

Results: The age-adjusted prevalence of AHT use
was 87.4% (ischaemic stroke) and 89.1% (TIA).
Trend analysis showed no significant change in the
prevalence rates during 1999–2013. Among AHT,
angiotensin-converting enzyme inhibitors had the
highest prevalence from 2002 through 2013. Beta-
blockers use decreased by an average of 2.6% per
year among ischaemic stroke and 4.6% per year
among TIA patients (p < 0.01). From 1999 to
2013, LLT use increased from 53% to 89% and from
41% to 94% (p < 0.01) among ischaemic stroke and
TIA patients, respectively. The increase resulted
largely from increased use of statins, which domi-
nated LLT. Older age (OR 1.3), lower BMI (OR
1.1), being a current smoker (OR 1.3), no prior
AHT (OR 8.6), and no previous cardiovascular
disease were associated with greater odds of no
AHT after ischaemic stroke/TIA. Factors positively
associated with no LLT were female (OR 1.1), older
age (OR 1.5), history of heart failure (OR 1.5), atrial
fibrillation (OR 1.3), diabetes mellitus (OR 1.3), no
prior LLT (OR 4.2), and diagnosis of ischaemic
stroke/TIA in the earlier years (OR 1.1).

Conclusions: This study found a high prevalence of
AHT and LLT use in patients with recent ischaemic
stroke/TIA, with a significant increase of LLT use over
the 15-year study period. Multiple patient factors at-
tributed to no treatment with AHT and LLT after isch-
aemic stroke/TIA.

180. Appropriateness of Ticagrelor Ambulatory
Use in Quebec

Jean-Pierre Grégoire1,2, Paul Poirier1,3, Norma Perez2,
Éric Demers2 and Jocelyne Moisan1,2

1Laval University Faculty of Pharmacy, Québec, QC,
Canada; 2CHU de Québec – Université Laval Re-
search Center, Québec, QC, Canada; 3Quebec Heart
and Lung Institute – Université Laval, Québec, QC,
Canada

Background: Since 2011, the selective adenosine di-
phosphate receptor antagonist ticagrelor is indicated
in the acute coronary syndrome secondary prevention.
Little is known on the ambulatory quality use of
ticagrelor.

Objectives: To estimate the proportion of ticagrelor
new users who were appropriately prescribed this
drug, and to identify associated factors.

Methods: A retrospective population-based inception
cohort study was conducted using Quebec administra-
tive databases. The study population included all
Quebec residents aged ≥18 years who had a first
ticagrelor claim between January 1, 2012, and March
31, 2015, and had been continuously eligible to the
Quebec public drug plan during the 365 days preced-
ing the first ticagrelor claim. The initial ticagrelor
prescription was considered appropriate if it was
meeting the Canadian Cardiovascular Society guide-
lines (indication for use, prescribed daily dose and
concomitant use of ASA). An array of patient-,
health- and treatment-related factors were included
in a logistic log-binomial regression model.

Results: Among the 7,030 individuals included in the
study, 6,490 (91.8%) had an appropriate indication,
6,895 (97.5%) were prescribed ticagrelor 90 mg twice
a day and 6,385 (90.3%) had a concomitant prescrip-
tion of ASA 80–81 mg. A total of 5,790 (81.9%) pa-
tients were prescribed ticagrelor in accordance with
all criteria. Eleven factors were associated with pre-
scription appropriateness.

Conclusions: Ticagrelor was prescribed appropriately
to the large majority of patients. This result suggests a
high uptake of guidelines by prescribers.
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181. Use of Statins in Primary Health Care – Brazil

Renata C.R. Macedo Nascimento, Juliana Alvares,
Augusto A.G. Junior and Francisco A. Acurcio

Federal University of Minas Gerais State, Belo
Horizonte, Brazil

Background: Several literature reviews have high-
lighted the benefits of using statins in the prevention
of cardiovascular disease. The scientific evidences
support the inclusion of statins in many protocols
and the promotion of their use on a global scale.
Population-based studies on the use of statins are still
scarce, with the main evidence from randomized
clinical trials. Knowledge of the profile of medicines
use in the real world is essential for improving health
care and public policies.

Objectives: This study aims to characterize the use of
statins in primary health care of the Unified Health
System (SUS) in Brazil and assess the associated fac-
tors to the statins use.

Methods: This is a cross-sectional study of evaluative
nature and integrates the National Research of Ac-
cess, Use and Promotion of Rational Use of Drugs
(PNAUM). Interviews were conducted with patients
and health professionals through semi-structured
questionnaires in SUS primary health care services.
Drugs were described by the Brazilian nonproprietary
name and classified according to the fifth level of the
Anatomical Therapeutic Chemical Index (ATC). Ab-
solute and relative frequencies were used to describe
the variables, using the plan of complex sample anal-
ysis. For comparison of the groups, the Pearson chi-
square test was used. The association between use
of statins and sociodemographic variables and indica-
tors of health conditions was assessed by logistic re-
gression model. The variables selected in the
univariate models (p-value ≤0.20) were included in
the multivariate model, where remained those with
p-value <0.05. The quality of model was checked
by the Hosmer–Lemeshow test.

Results: The prevalence of statins use among drug
users was 9.4% in the primary health care services.
The average of medicines used per person was 4.1.
The most used drugs were simvastatin (90.3% CI
95% 84.2–94.2), atorvastatin (4.7% CI 95% 1.7–
12.4) and rosuvastatin (1.9% CI 95% 0.9–3.9). How-
ever, rosuvastatin is not included in the national list
of essential medicines. Statins use was significantly

associated with age 45–64 years old (OR 2.49), the
caucasian race (OR 1.40), presence of metabolic disor-
ders (OR 9.67), diseases of the circulatory system (OR
1.47) and polypharmacy (five or more drugs used)
(OR 9.35).

Conclusions: The average of medicines used per
person and the association between polypharmacy
and statins use may be related to inappropriate use
of drugs. This study provides elements for the im-
provement of safe prescription practices and to qual-
ify the use of medicines in the SUS primary health
care.

182. Geographic Variation in High-Intensity Statin
Use in US Medicare Beneficiaries Following
Myocardial Infarction

Emily B. Levitan1, Paul Muntner1, Yuling Dai1,
Mark Woodward2, Matt Mefford1,
Lisandro D. Colantonio1, Robert S. Rosenson3,
Keri L. Monda4, Vera Bittner1 and
Meredith L. Kilgore1

1University of Alabama at Birmingham, Birmingham,
AL; 2George Institute, Sydney, Australia; 3Icahn
School of Medicine at Mount Sinai, New York, NY;
4Amgen, Thousand Oaks, CA

Background: Guidelines from the American College
of Cardiology/American Heart Association released
in November 2013 recommend high intensity statins
for most adults aged 75 years or younger following
myocardial infarction (MI). Statin prescribing patterns
and changes in prescribing patterns may vary
geographically.

Objectives: To determine whether use of high-inten-
sity statins following MI varied by geographic region
and metropolitan area (urban core with population
≥50,000), micropolitan area (urban core with popula-
tion 10,000–49,999), or other area before and after
the 2013 guidelines.

Methods: We used administrative claims data from
Medicare, a national insurance program that covers
older US adults, to identify 61,087 Medicare benefi-
ciaries aged 66 to 75 years with fee-for-service and
prescription coverage hospitalized with a primary dis-
charge diagnosis of MI between 2011 and 2014 who
filled a prescription for a statin within 30 days of dis-
charge. Hospital characteristics were determined
through linkage to the American Hospital Association
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survey dataset. We used mixed effects logistic regres-
sion models adjusted for beneficiary and hospital char-
acteristics to calculate p-values.

Results: The percentage of Medicare beneficiaries
who filled a high intensity statin following an MI
hospitalization increased from 26% in 2011 to 55%
in 2014. In 2011, the use of high-intensity statins
varied from 21% in the Mountain region to 38% in
New England (p for variation across regions <
0.001). In 2014, the West South Central region had
the lowest use of high-intensity statins (47%) while
New England had the highest (67%) (p < 0.001).
The Mountain region had the greatest increase in
high intensity statin use (from 21% in 2011 to
54% in 2014), and the West South Central region
had the smallest increase (from 28% in 2011 to
47% in 2014) (p for interaction with time <
0.001). Over this period, use of high intensity statins
increased from 26% to 55% in metropolitan, 23% to
49% in micropolitan, and 17% to 56% in other areas
(p = 0.82 in 2011, p = 0.42 in 2014, p for interac-
tion with time = 0.68).

Conclusions: Use of high-intensity statins following
MI varied substantially across US regions. Although
use of high-intensity statins increased markedly in all
regions, the magnitude of the increase differed by
region.

183. Early Users of Sacubitril/Valsartan in
Ambulatory Care of Heart Failure

Joseph Vasey941031, Patricia Russo2,
Alina Bogdanov1 and Jessica Ken1

1Practice Fusion, San Francisco, CA; 2Novartis
Pharmaceuticals, East Hanover, NJ

Background: Sacubitril/Valsartan (S/V) is an angio-
tensin receptor-neprilysin inhibitor (ARNi) for treat-
ment of heart failure (HF) with reduced left ventricle
ejection fraction (rLVEF). PARADIGM-HF showed
S/V significantly reduced cardiovascular mortality
and HF hospitalizations, but little is known about
real-world practice.

Objectives: The clinical trial/real-world use knowl-
edge gap is addressed by comparing patients (pts) re-
ceiving S/V to S/V-naive HF pts on angiotensin
converting enzyme inhibitor (ACEI) and/or angioten-
sin receptor blocker (ARB) therapy. S/V dosing was
assessed during 6 weeks following initiation.

Methods: De-identified electronic health records
(EHR) of pts with HF from 2015 to 2016 were linked
to pharmaceutical claims data for analysis. Two co-
horts were defined: pts with HF initiating S/V from
July 2015 to June 2016 (n = 1,106); S/V-naïve HF
pts receiving ACEI and/or ARB (n = 59,787). Longi-
tudinal comparison within paired S/V and S/V-naive
cohorts (n = 419) explored changes during 3 months
pre and post therapy initiation.

Results: Prior to S/V initiation and in contrast to the
S/V-naive cohort, more S/V initiators used preload re-
ducers and inotropic drugs and had more complex
prescription combinations of HF-related medications.
Therapy profiles simplified following S/V initiation
with reduction in the proportions of pts receiving pre-
load reducers and triple classes, (p < .0001). Baseline
systolic blood pressure (SBP) was lower in the S/V
group (~7.0 mmHg) with further reduction post initia-
tion (p < .001); SBP remained unchanged for S/V-na-
ïve cohort. The up titration process to achieve S/V
target dose was slow, with most pts initiating lower
doses and having no change during the first 6 weeks
of therapy.

Conclusions: Initiation with S/V treatment resulted in
a reduced pharmacotherapy burden, even in light of
lower starting dose and slow up-titration. BP was
lower in S/V pts at baseline and post-initiation. These
findings reflect real-world treatment patterns observed
prior to the May 2016 ACC/AHA/FHSA recommen-
dation suggesting utilization of ARNi therapy in
treating HF with rLVEF. As providers gain more
knowledge and experience with ARNi therapy, real-
world practice may better reflect therapeutic
recommendations.

184. Characteristics of Early Sacubitril/Valsartan
Users in US Electronic Health Record Data

Joshua J. Gagne1, Theodore Tsacogianis1,
Sara B. Wirta2, James R. Rogers1, Frederico Calado3,
Chun-Lan Chang4, Stuart Turner4, Bogdan Balas3,
Abdurrahman Abdurrob1, Mehdi Najafzadeh1 and
Shirley V. Wang1

1Brigham and Women’s Hospital, Boston, MA;
2Novartis Sverige AB, Täby, Sweden; 3Novartis
Pharma AG, Basel, Switzerland; 4Novartis
Pharmaceuticals Corporation, East Hanover, NJ

Background: As a new drug is approved, it is impor-
tant to understand how it is prescribed in real-world
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practice. Sacubitril/valsartan (sac/val), an angiotensin
receptor-neprilysin inhibitor (ARNI), was approved
by the US Food and Drug Administration in July 2015.

Objectives: To examine characteristics of early sac/
val patients in a large US electronic health records da-
tabase and to put the characteristics in context of other
patients with HF.

Methods: We identified 3 cohorts (1 sac/val cohort
and 2 reference cohorts not based on sac/val): (1)
sac/val patients with a prior diagnosis of HF; (2) pa-
tients with HF with reduced ejection fraction (HFrEF),
defined as ≥1 recorded left ventricular ejection fraction
(LVEF) value of ≤40%, not conditional on pharmaco-
therapy; and (3) patients with HF treated with an an-
giotensin-converting enzyme inhibitor (ACEi) or an
angiotensin II receptor blocker (ARB) and a beta-
blocker (HF-ACEi/ARB + BB cohort), not conditional
on LVEF. We characterized patients on demographics,
comorbidities, medication use, and laboratory values.
We also examined changes in characteristics of newly
initiated sac/val patients over time.

Results: We identified 1,737 sac/val patients, 9,747
HFrEF patients, and 33,405 patients in the HF-ACEi/
ARB + BB cohort. Sac/val patients were younger than
patients in the other cohorts (mean age, 65 years vs. 71
and 72 years, respectively). The mean age of sac/val pa-
tients increased by 2 years in the early marketing period
(first 15 months). Sac/val patients resembled HFrEF
patients in terms of sex, comorbidities, and clinical
characteristics. Sac/val and HFrEF patients had similar
LVEF median values (28% and 30%, respectively),
while the median LVEF in the HF-ACEi/ARB + BB
cohort was 48%. Most sac/val patients had prior use
of HF treatment (ACEi, 54%; ARB, 29%; BB, 84%;
mineralocorticoid receptor antagonist, 45%).

Conclusions: Early sac/val patients were younger than
other patients with HF but the average age in newly
initiated patients increased over time. Overall, sac/val
patients resembled those in the HFrEF cohort, and re-
ceived high standard of care. These results provide
early insights into real-world characteristics of sac/
val patients and are informative to the medical
community.

185. Antihypertensive Drug Treatment Prescribed
for Essential Hypertension in a Private Hospital in
South Sumatra, Indonesia

Erna Kristin1 and Alfi Yasmina2

1Faculty of Medicine, Universitas Gadjah Mada,
Yogyakarta, Indonesia; 2Faculty of Medicine,
Lambung Mangkurat University, Banjarmasin,
Indonesia

Background: Antihypertensive drugs are recom-
mended for essential hypertension, with many therapeu-
tic classes available. Assessment of antihypertensive
drug treatments will help to evaluate and to monitor
the use of these drugs and the results will become a basis
for improving the treatment and outcome of essential
hypertension.

Objectives: To assess antihypertensive drug treatment
prescribed for essential hypertension in the Internal
Medicine Polyclinic in a private hospital in South Su-
matra, Indonesia.

Methods: This cross-sectional study included out-
patients diagnosed with essential hypertension in
the Internal Medicine Polyclinic in a private hospi-
tal in South Sumatra, Indonesia during the period
of July 2013 until December 2015. Patients’ charac-
teristics and antihypertensive drug treatment data
were collected from the polyclinic medical records
and hospital pharmacy records. Antihypertensive
drug treatment was assessed based on the number
of antihypertensive drugs prescribed per prescrip-
tion, generic classification, antihypertensive drug
classes, antihypertensive drug combinations, and
the agreement with the National Formulary of
Medicine.

Results: A total of 345 patients with essential hyper-
tension and 1126 prescriptions were included in this
study. The average number of antihypertensive drug
per prescription was 1.03 ± 0.18. Most (67.9%) of
the antihypertensive drugs were prescribed as ge-
nerics. Calcium channel blockers (74.8%) and antihy-
pertensive agents acting on the renin-angiotensin
system (20.3%) were most commonly prescribed.
Many patients received combination antihypertensive
drugs (3.6%), with hydrochlorothiazide and captopril
as the most often combination (47.5%). Only 66.5%
of the drugs in the prescriptions were in agreement
with the list of drugs in the National Formulary of
Medicine.

Conclusions: The treatment of essential hypertension
in a private hospital in South Sumatra was improving.
Attention needs to be directed to comply more with the
National Formulary of Medicine and generic
prescribing.
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186. NSAIDs Utilization in a Large Cohort of
Italian Elderly in Secondary Prevention for
Cerebro/Cardiovascular Disease

Giuseppe Roberto1, Claudia Bartolini1, Federico Rea2,
Arianna Ghirardi2, Graziano Onder3, Cristiana Vitale4,
Gianluca Trifirò5, Ursula Kirchmayer6,
Alessandro Chinellato7, Ersilia Lucenteforte8,
Giovanni Corrao2, Alessandro Mugelli8,
Francesco Lapi1 and Rosa Gini1

1Regional Agency for Healthcare Services of Tuscany,
Florence, Italy; 2University of Milano-Bicocca, Milan,
Italy; 3University Cattolica Sacro Cuore, Rome, Italy;
4IRCCS San Raffaele Pisana, Rome, Italy; 5University
of Messina, Messina, Italy; 6Lazio Regional Health
Service, Rome, Italy; 7Treviso Local Health Unit,
Treviso, Italy; 8University of Florence, Florence, Italy

Background: Non-steroidal anti-inflammatory drugs
(NSAIDs) are contraindicated in subjects at high
cerebro/cardiovascular (CCV) risk.

Objectives: To describe the utilization of NSAIDs in a
sample of the Italian elderly population in secondary
CCV prevention.

Methods: Administrative data on healthcare services
reimbursed by the Italian National Healthcare Service
and dispensed to the inhabitants of five Italian geo-
graphic areas, i.e. Caserta (South), Lazio, Toscana
(Center), Lombardia and Treviso (North), were used.
Data from population registries, hospital discharge re-
cords and outpatient drug dispensings were analyzed.
Patients hospitalized for a CCV event between 2008
and 2011 (cohort entry) were selected. Those with
<65 years of age and <2 years of look-back at
cohort entry were excluded. During one year after
cohort entry we observed: prevalence of use (patients
with ≥1 dispensing); amount of NSAIDs dispensed
to users, measured by Defined Daily Doses (DDD)/
100*user*day; distribution of the Received Daily
Dose among patients with ≥2 dispensings (RDD = be-
tween 1st and last dispensings:[dispensed DDD]/[days
of follow-up].

Results: The overall study population corresponded
to 511.987 elderly patients. Prevalence of use by
geographic area ranged from 48% (Caserta) to 21%
(Treviso). Overall prevalence of use by year of co-
hort entry decreased from 34% in 2008 to 27% in
2011. Amount of dispensed NSAIDs by geographic
area ranged from 30 DDD/100*user*day in Treviso

to 67 in Lazio. Overall amount of dispensed
NSAIDs by year of cohort entry increased from 45
to 75 DDD/100*user*day between 2008 and 2011.
Nimesulide and diclofenac had the highest preva-
lence of use, 12 and 9% respectively. The highest
amount of dispensed DDDs was observed for
nimesulide and coxibs, i.e. 10 and 9 DDD/
100*user*day respectively. Over 60% of patients
had an RDD ≤ 0.5.

Conclusions: Although overall results suggest a trend
towards a more appropriate use of NSAIDs, consider-
able differences exist across geographic areas. Mole-
cules associated to the highest thrombotic risk, such
as coxibs and diclofenac, were the most used. Educa-
tional interventions for patients and prescribers are
warranted.

187. Use of Lipid-Lowering Treatments in Patients
Infected with Human Immunodeficiency Virus

Sampada K. Gandhi1, Meera Kumar1, Chuntao Wu1,
Katarina Kralova2 and Juhaeri Juhaeri1

1Sanofi U.S., Bridgewater, NJ; 2Sanofi France, Chilli-
Mazarin, France

Background: Despite a higher prevalence of hyperlip-
idemia in patients infected with human-immunodefi-
ciency virus (HIV), there is a lack of data on the use
of lipid lowering treatments (LLT) in this cohort.

Objectives: To characterize the use of LLT in HIV in-
fected patients using a U.S. healthcare database for
years 2007–2015.

Methods: Using a retrospective cohort study design,
all patients who were ≥18 years and had a prescription
of any LLT during the study period from July 1, 2007,
to December 31, 2015, were identified from Truven
Health MarketScan database. Of these, only patients
who had a diagnosis code for HIV infection in the
baseline period extending from January 1, 2007, to
the date immediate prior to the date of the first LLT
prescription (index date) were included in the analysis.
An individual LLT was classified into one of the 4 cat-
egories: (1) statins, (2) fibrates, (3) ezetimibe, and (4)
other, including PCSK9 inhibitors. An individual
treatment episode was defined as the continuous pe-
riod from the index date and continuing for the dura-
tion of the days supplied by each subsequent
dispensing of the LLT. The LLT on the index date
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and thereafter at 30, 60, 90, 180 days, and 1-year post-
index date was reported as frequency and percentages.

Results: Of the 16,028 HIV-infected patients who
were prescribed LLT, a majority of the patients
(67.4%) were in the age-group of 45–64 years,
83.7% were males, and 73.1% were on antiretroviral
therapy in the baseline period. A history of hyperlip-
idemia, atherosclerotic cardiovascular disease, hyper-
tension, and diabetes was reported in the baseline
period in 60.4%, 16.6%, 41.0%, and 20.2% of the pa-
tients, respectively. On the index date, the patients
were prescribed the following LLT: (1) statin,
72.1%, (2) fibrates, 15.2%, (3) ezetimibe, 1.9%, (4)
other, 5.7%, and (5) combination therapies with or
without statin, 5.1%. During the follow-up from day
30 to 1-year post-index date, percentage of patients
taking only statins, or fibrates, or other LLT de-
creased from 70.9% to 45.8%, 14.4% to 8.9%, and
5.4% to 1.3%, respectively, and patients taking a
combination of statin and fibrate increased from
3.2% to 4.7%. From day 60 to 1-year post-index date,
patients discontinuing LLT increased from 19.6% to
33.5%.

Conclusions: Our study showed that statins and
fibrates were the most commonly prescribed
LLT in the HIV patients identified from a U.S.
database. During the 1-year follow-up, about one-
thirds discontinued LLT, warranting further research
to examine the factors associated with the
discontinuation.

188. Demographic and Clinical Characteristics of
Lung Cancer Patients Receiving Target Treatment

Lukas Löfling1, Gunnar Wagenius2 and
Shahram Bahmanyar1

1Karolinska Institutet, Solna, Sweden; 2Karolinska
University Hospital, Solna, Sweden

Background: Lung cancer is the number one cancer
related cause of death worldwide. In Sweden about
3,800 individuals get diagnosed with lung cancer ev-
ery year, making it the fourth most common cancer
type in Sweden. Despite this, very little is known
about demographics and clinical characteristics among
lung cancer patients receiving molecular target ther-
apy.Objectives: To describe demographics and clinical
characteristics among non-small cell lung cancer
(NSCLC) patients receiving molecular target therapy
in Sweden.

Methods: The study population included NSCLC pa-
tients with at least one dispensation of a molecular tar-
get therapy for EGFR-mutation (erlotinib or gefitinib)
or for ALK-rearrangement (crizotinib) between 1 Jan-
uary 2013 and 30 June 2014. Patients were excluded if
they received a dispensation of these treatments during
six months before the cohort entry date. All patients in
the study were identified through the Swedish Cancer
Register and the Prescribed Drug Register. Descriptive
analyses on demographics and clinical characteristics
among these three treatment groups were conducted.

Results: This population-based study included 559
patients with NSCLC who received a dispensation of
a molecular target therapy between 2013 and 2014.
Of the included patients 25 had crizotinib, 485 had er-
lotinib, and 49 had gefitinib. The majority of those re-
ceived erlotinib or gefitinib, were female whereas the
majority of those dispensed crizotinib were male. A
molecular target therapy was first line treatment for
36% of all patients. Patients receiving crizotinib were
younger at diagnosis (median age: 60 years; Inter
Quartile Range (IQR):48–66) compared with erlotinib
(median age: 67; IQR: 60–75) and gefitinib (median
age: 66; IQR: 58–72) treated patients. The proportion
of patients with stage 4 at diagnosis was similar among
three groups (range: 65.1–73.5%). Adenocarcinoma
was the most common histological subtype, 79.8%
had adenocarcinoma (range: 76–91.8%), 5.2% had
squamous cell carcinoma, and 15% had unknown his-
tological subtype.

Conclusions: There were differences in demographics
and clinical characteristics among patients treated with
different molecular target therapy, mainly with regard
to sex and age at diagnosis.

189. Dosing Adequacy of Sunitinib in Taiwanese
Patients with Renal Cell Carcinoma, a Nationwide
Study

Hsu-Chih Chien and Yea-Huei Kao Yang

Institute of Clinical Pharmacy and Pharmaceutical
Sciences, College of Medicine and Health Outcome
Research Center, National Cheng Kung University,
Tainan, Taiwan

Background: Sunitinib (SUT) has been reimbursed to
treat Taiwanese patients with metastatic renal cell car-
cinomas (mRCC) as the first line treatment since 2010,
while its utilization and factors associated with dosing
adequacy is not yet explored.
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Objectives: To describe the utilization and factors as-
sociated with dosing adequacy of SUT in Taiwanese
mRCC population.

Methods: Setting: We identified SUT users that were
diagnosed with RCC and recorded both in Cata-
strophic Illness Patient Datasets and National Health
Insurance Research Datasets (ICD9 code: 189) from
2010 to 2013. Main Outcome Measures: SUT was to
be given 50 mg once daily at the 4/2 schedule, that
is, 4 weeks on and 2 weeks off, making a 3-monthly
cumulative amount of 2.8 mg. We divided at the stan-
dard cumulative dose within the first 3 months of treat-
ment to construct optimal-treatment (≥2.8 mg) and
suboptimal-treatment (<2.8 mg) groups. Statistical
Analysis: We estimated the factors that associated with
the cumulative dose with a multivariate logistic regres-
sion model. The variables in the final model were se-
lected by LASSO (least absolute shrinkage and
selection operator) method. All statistical analyses
were performed using R (glmnet package) and SAS
software 9.4.

Results: Among 1190 mRCC patients that received
systemic treatment from 2010 to 2013, 872 received
SUT. The median cumulative dose within the first 3
months was 2.63 mg (range: 0.08 to 5.43 mg). In mul-
tivariate model, compared with users under 55 years of
age, 65 to 74-year-old patients (OR: 2.76, 95% CI:
1.61–4.70) and those older than 75 years of age (OR:
6.34, 95% CI: 3.41–11.78) were more likely to receive
suboptimal doses. Other factors associated with being
treated with suboptimal doses included receiving sul-
fonylurea (OR: 2.29, 95% CI: 1.16–4.55) and bone
scan (OR: 0.68, 95% CI: 0.47–0.97) within a year
prior SUT initiation. Physicians of medical centers
were more likely to prescribe suboptimal doses (OR:
2.08, 95% CI: 1.37–3.14).

Conclusions: The results suggested that majority of
Taiwanese mRCC patients received SUT while more
than 50% of users were treated suboptimally. Both pa-
tient and physician level factors were associated with
the dosing adequacy.

190. Metastatic Castration-Resistant Prostate
Cancer: Changes in Prescribing Patterns Since
Abiraterone Approval in Quebec in 2012

Halima Lahcene1, Armen Aprikian2,
Marie Vanhuyse2, Franck Bladou2, Noémie Prévost3,
Jason Hu2, Fabio Cury2, Wassim Kassouf2,
Sylvie Perreault1 and Alice Dragomir2,4,1

1University of Montreal, Montreal, QC, Canada;
2McGill University, Montreal, QC, Canada; 3Reseach
Institute of the McGill University Health Centre,
Montreal, QC, Canada; 4Research Institute of the
McGill University Health Centre, Montreal, QC,
Canada

Background: Since 2004, docetaxel-based chemo-
therapy has been the cornerstone of the management
of metastatic castration-resistant prostate cancer
(mCRPC). In 2012, abiraterone became available pub-
licly through the RAMQ in post-docetaxel setting.

Objectives: This study aimed to describe how real-
world clinical practice was changed with the introduc-
tion of abiraterone in Quebec in 2012.

Methods: We conducted a retrospective cohort study
in two of McGill University’s academic hospitals.
We selected 308 patients treated for mCRPC from Jan-
uary 2010 to June 2014. Data on mCRPC treatments
and patients’ clinical and demographic characteristics
were extracted. Descriptive statistics, Kaplan-Meier
method and Cox proportional-hazard regression were
used to describe drugs utilization over time, to esti-
mate time to initiate them and to identify predictive
factors of receiving them.

Results: The median age at CRPC was 74.0. 52% of
patients were diagnosed with mCRPC before 2012.
Half of patients in the pre-2012 group had docetaxel
and 1.2% had abiraterone as first-line vs 30% and
26%, respectively, in the post-2012 group. Overall,
84% of patients had docetaxel and 48% had
abiraterone in the pre-2012 group versus 55% and
77%, respectively, in the post-2012 group. Patients
with metastases at CRPC diagnosis: bone (HR: 2.4;
95%CI 1.4–4.1) and visceral (HR: 3.3; 95%CI 1.8–
6.2), those younger than 80 at CRPC diagnosis (HR:
1.9; 95%CI 1.3–2.8) and those diagnosed with
mCRPC pre-2012 (HR: 1.7; 95%CI 1.3–2.3) were
more likely to have docetaxel. Patients with bone
(HR: 1.9; 95%CI 1.1–3.2) and visceral metastases
(HR: 2.4; 95%CI 1.3–4.7) at CRPC diagnosis and
those diagnosed with mCRPC post-2012 (HR: 5.0;
95%CI 3.3–10.0) were more likely to have
abiraterone. Median time to initiate docetaxel was de-
layed in post-2012 group comparatively to pre-2012
(11 (2–41) vs 5 (1–16) months, respectively).

Conclusions: The introduction of abiraterone reduced
docetaxel utilization as first-line and overall and de-
layed time to its initiation. Metastases extent, age,
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moment of diagnoses with mCRPC were predictive
factors of receiving docetaxel and abiraterone.

191. Opportunities for Rapid Monitoring of New
Cancer Treatments – Tyrosine Kinase Inhibitors in
the Sentinel Database

Anita K. Wagner, Nicole Haug, Laura Hou,
Emily C. Welch, Christine Y. Lu and Darren Toh

Harvard Medical School and Harvard Pilgrim Health
Care Institute, Boston, MA

Background: New cancer therapies are increasingly
coming to market after expedited review processes
and require early understanding of uptake and safety.
The U.S. Food and Drug Administration-sponsored
Sentinel program serves to monitor the safety of med-
ical products using administrative claims data in the
Sentinel Distributed Database (SDD).

Objectives: To (a) describe uptake of tyrosine kinase
inhibitors (TKI) in commercially insured populations
in the US; and (b) discuss how information in the
SDD may be harnessed to understand utilization pat-
terns and monitor the safety of new cancer therapies
using routinely collected health care data.

Methods: Using standardized routine query tools, we
describe early uptake of 19 TKI recently approved
for cancer treatment among patients insured by four
large commercial insurers in the United States.

Results: From August 2006 through September 2015,
we observed between 20 and 114 months of utilization
of TKI upon market entry. Between 161 (vandetanib,
indicated for medullary thyroid carcinoma, observed
for 55 months) and 26,592 (erlotinib, indicated for
non-small cell lung cancer, observed for 114 months)
members were dispensed a TKI. Except for products
indicated for medullary thyroid carcinoma, the number
of exposed members of four large US health plans was
1.7–39.6 times the number of individuals studied in
clinical trials. Members had a median number of 1 or
2 episodes (not interrupted by censoring for
disenrollment or end of study) with up to 52 episodes
per member. Fully observed episodes lasted a median
of 60 to 132 days with up to 7.4 years continuous ex-
posure (imatinib).

Conclusions: Sentinel’s capture of large numbers of
exposed patients and acceptable follow-up times are
advantages that warrant further study to advance

post-approval safety monitoring of novel cancer thera-
pies. Further study is necessary to develop the tools
and ununs for underlying disease risk eliness and in-
stead emphasize sample sizeclinical detail to control
for underlying disease risk derstanding of the avail-
ability of key clinical variables to control for underly-
ing disease risk and progression that might influence
the study of safety outcomes of interest.

192. Equity in Access to Tyrosine Kinase Inhibitors
Among Veterans Diagnosed with Renal Cell
Carcinoma

Julie A. Lynch1, Kristine E. Lynch1, Brygida Berse2,
Donna Rivera3, Ji won Chang1, Daniel J. Becker4,
Olga Efimonva1 and Scott L. DuVall1

1VA Salt Lake City Health Care System, Salt Lake
City, UT; 2Boston University Medical School, Boston,
MA; 3National Cancer Institute, Rockville, MD; 4NYU
Langone Medical Center, New York, NY

Background: Tyrosine kinase inhibitors (TKIs) have
dramatically improved outcomes of advanced renal
cell carcinoma (RCC) patients, although complete re-
mission is uncommon. Disease-specific survival in
RCC varies by race/ethnicity, but race is not an inde-
pendent predictor of survival within single-payer
healthcare systems, pointing to the importance of ac-
cess to treatment.

Objectives: To analyze patient-level utilization of
three TKIs (sunitinib, sorafenib, and pazopanib)
among veterans with RCC.

Methods: In this retrospective cohort study, we used
data from Department of Veterans Affairs (VA) Cor-
porate Data Warehouse to identify Veterans diagnosed
with RCC from 2006 to 2015 and exposed to TKIs and
to obtain their demographic and clinical information.
The distribution of patients’ characteristics across
treatments was evaluated using Chi-square and T-tests.

Results: Of 2,410 patients exposed to TKIs, 956 (40%)
received more than one TKI. Sunitinib was prescribed
to 1,761 (73%) patients, pazopanib to 766 (32%), and
sorafenib to 600 (25%) patients. The use of sorafenib
declined steadily over time, from 37% of patients diag-
nosed in 2006 to 2% of those diagnosed in 2015, while
the use of pazopanib grew from 8% to 38%, respec-
tively. The comparison group was unexposed patients
in Stage IV RCC (N = 1,144). Patients exposed to
targeted treatments were significantly younger at
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diagnosis than those with no exposure (mean [M] age
65 years, SD 9 vs. M = 70 years, SD 10; p < 001).
There were no statistically significant racial/ethnic or
gender differences between patients exposed and unex-
posed to TKIs. Exposed patients had significantly
higher body mass index (BMI) than unexposed (M =
29.6, SD 6 vs M = 27.9, SD 6, respectively; p <
0.01). Receipt of TKI was positively correlated with
both surgery and chemotherapy, and negatively corre-
lated with Charlson comorbidity index (p < 0.01).

Conclusions: We documented equal access to TKIs
treatment within the VA among RCC patients of dif-
ferent ethnic backgrounds and gender. Treatment with
TKIs was correlated with younger age and fewer co-
morbidities, but higher BMI. We observed trends in
use of individual TKIs, with more recently approved
pazopanib gradually replacing sorafenib and sunitinib.

193. Treatment Pathways and Biomarker Testing
in Malignant Melanoma: A Transformation in
Treatment Regimens in European Countries

Dorothea von Bredow1, Nikolaus Kolb1,
Birgit Ehlken1 and Nina Schmid2

1QuintilesIMS, IMS Health GmbH & Co OHG,
Munich, Germany; 2QuintilesIMS, IMS Health GmbH
& Co OHG, Frankfurt, Germany

Background: Novel targeted therapies and immuno-
therapies developed in the last years offer new treat-
ment options particularly for patients with late stage
(stage IIIc/IV) malignant melanoma. Predictive bio-
markers such as BRAF mutations allow identification
of patients who may benefit from specific treatments.
In the study presented here, we investigated changes
in treatment of malignant melanoma between 2009
and 2015 in EU5 countries, and analyzed real-world
patient level treatment pathways in clinical practice.

Objectives: To describe recent changes in therapies
and treatment pathways in patients with malignant
melanoma and impact of biomarker status.

Methods: In the analyses, 1,267 patients with late-
stage (IIIC/IV) malignant melanoma documented in
IMS® Oncology Analyzer during 2009, 2014 and
2015 were included. IMS® Oncology Analyzer con-
tains anonymous retrospectively collected patient level
data on disease and treatment history, provided by
hospital- and office-based physicians. The proportion
of molecules and treatment pathways of patients with

more than one line of treatment were analysed and
evaluated depending on BRAF status (wild-type/
mutant).

Results: In 2009, most treatments across the first three
lines were cytotoxic regimen (49%) or interferons
(41%). In 2014, 42% of treatments included BRAF in-
hibitors, 19% CTLA-4 antagonists. In 2015, PDL1 in-
hibitors were launched, resulting in 9% of patients
receiving treatments affecting PD1/PDL1 pathways.
In EU5 countries, almost 91% of patients had been
tested for BRAF mutations. About 55% had BRAF
mutations and 42% had received BRAF inhibitors at
least once. In 2014 and 2015, patients with BRAF
wild-type status switch from cytotoxic therapies in
1st line to CTLA-4 antagonists (Anti-CTLA-4) in
2nd line and from Anti-CTLA-4 in 1st line to PD(L)-
1 inhibitors in 2nd line. In contrast, 48% of patients
with a BRAF mutation received BRAF inhibitors for
1st line, 46% for 2nd line and 31% for 3rd line treat-
ment.Conclusions: Within 6 years, novel targeted ther-
apies and immunotherapies became standard of care in
treatment of late-stage melanoma. With BRAF testing,
personalized medicine found its way into routine clin-
ical treatment. Real-world data provide valuable up to
date insights into clinically applied therapies in the
changing landscape of oncology. Clinically relevant
variables such as biomarker status of patients are nec-
essary to allow further optimization of treatments.

194. An Algorithm to Identify Somatostatin
Analogue (SSA) Dose Escalations

Jessica J. Jalbert1, Jie Meng2, Lauren K. Brais3,
Trevor Dutton3, Sonia J. Pulgar4, Anthony Berthon5,
Sylvie Gabriel5, Jerome Dinet5,
Matthew H. Kulke3 and Roman Casciano1

1LASER Analytica, New York, NY; 2LASER Analytica,
Lorrach, Germany; 3Dana-Farber Cancer Institute,
Boston, MA; 4Ipsen Biopharmaceuticals Inc, Basking
Ridge, NJ; 5Ipsen Pharma SAS, Boulogne-Billancourt,
France

Background: Long-acting SSAs are commonly used
to treat symptoms and progression of metastatic
gastroenteropancreatic neuroendocrine tumors (GEP-
NET) but real-world dosing may differ from recom-
mended dosing.

Objectives: To describe SSA dosing patterns and dose
escalation frequency among metastatic GEP-NET
patients.
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Methods: We conducted a cohort study of patients
with GEP-NET recruited between 2003 and 2015
from Dana-Farber Cancer Institute’s (DFCI) and
Brigham and Women’s gastrointestinal clinics, by
linking an institutional research database (IRD) to
DFCI’s outpatient pharmacy data. Eligible patients
had well-differentiated, metastatic GEP-NET, were
seen ≥2 at DFCI, and were treated with SSAs. We
categorized SSA dispensation frequency into weeks
and considered dispensations falling ±3 days part of
the same week. We derived monthly SSA dosing reg-
imens by dividing dose by number of weeks between
doses, multiplied by 4. Dose escalations were defined
as follows: (a) 2 contiguous increases in monthly
SSA doses compared to previous 2 SSA monthly
doses (specific definition); or (b) 2 contiguous in-
creases in monthly SSA dose (sensitive definition).
We assumed that patients not returning for an SSA
injection within 6 weeks had either discontinued the
SSA or were being treated outside of DFCI/Partners
network.

Results: Among 682 patients (mean age [SD]: 58.5
[11.9], 50.1% male, 96.5% white, 44.9% midgut
NET, 28.7% pancreatic NET, 26.4% other NET),
341 patients had >1 SSA dispensation (all octreotide
long-acting release). Patterns of exposure were con-
sistent with the 3-to 4-week injection schedule;
58.3% and 27.4% of dispensations were separated
by 28 and 21 days, respectively. Over an average of
3.5 years of SSA exposure per patient, we observed
369 instances where patients had >6 weeks between
injections (mean [SD]:214 days [439], median [Q1–
Q3]: 68 days [56–149]). Using the specific definition
of dose escalation, there were 472 dose escalations
among 213/341 (62.5%) patients (range: 1–9). SSA
dose escalations comprised increases in dose, in-
creases in dispensation frequency, or both in 42.8%,
53.0%, and 4.2% of cases, respectively. Using the
sensitive definition of dose escalation, there were
784 dose escalations among 260/341 (76.2%) patients
(range: 1–17). The distribution of dose escalations
due to increases in dose, frequency, or both was
32.0%, 63.4%, and 4.6%, respectively.

Conclusions: SSA dose escalations were frequent
even using a more conservative definition and in
spite of potentially incomplete SSA exposure
capture.

195. Treatment Patterns and Trends of Patients
Dying of Prostate Cancer in Quebec: A Population-
Based Study

Jason Hu, Alice Dragomir, Joice Rocha,
Marie Vanhuyse, Wassim Kassouf, Fabio Cury and
Armen Aprikian

McGill University, Montreal, QC, Canada

Background: The management of metastatic cas-
tration-resistant prostate cancer (mCRPC) has
evolved considerably with the inclusion of docetaxel-
based chemotherapy, bone-targeted therapies and
more recently abiraterone for docetaxel-refractory
patients.

Objectives: Our study aimed to analyze contemporary
mCRPC management patterns and therapy utilization
trends in Quebec, Canada.

Methods: The cohort included patients dying of pros-
tate cancer (PCa) between January 2001 and Decem-
ber 2013 and selected from the public healthcare
insurance databases, the Régie de l’Assurance Maladie
du Québec (RAMQ) and Med-Echo databases. Patient
selection was based on PCa-related death and/or ther-
apy utilization according to the Canadian Urological
Association guidelines. Multivariate logistic regres-
sion was used to identify factors associated with the
probability of receiving chemotherapy, bone-targeted
therapies and palliative radiotherapy (RT) before death
from PCa.

Results: Overall, 3,106 patients were identified in our
cohort. The median age of death was 78 years old.
Most (83%) received mCRPC-specific treatments:
chemotherapy, abiraterone, palliative RT or bone-
targeted therapy, while 17% of patients were managed
only with maximum androgen blockade, despite
diagnosis of PCa-related death. Logistic regression
analyses indicate that patients dying after 2005 were
more likely to have received chemotherapy (OR
1.51; 95%CI 1.22–1.85) and bone-targeted therapy
(OR 1.97; 95%CI 1.64–2.37). Age was a significant
predictor of utilization of chemotherapy, bone-targeted
therapy and palliative RT (ORs ranged from 0.96 to
0.98, p < 0.05).

Conclusions: Patient age seems to be a strong deter-
minant in mCRPC therapy selection, with an impact
in the probability of chemotherapy, bone-targeted ther-
apy or palliative RT utilization. While chemotherapy
is still used only in a minority of patients, the introduc-
tion of new therapies such as bone-targeted therapy,
docetaxel and abiraterone affected treatment selection
over time.
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196. Utilization and Patterns of Potentially
Inappropriate Use of Phosphodiesterase Type 5
Inhibitors in the United Kingdom

Yi Lian1,2, Hui Yin2, Serge Carrier1,
Robert W. Platt1,2, Samy Suissa1,2 and
Laurent Azoulay1,2

1McGill University, Montreal, QC, Canada; 2Center
for Clinical Epidemiology, Lady Davis Institute,
Jewish General Hospital, Montreal, QC, Canada

Background: Phosphodiesterase type 5 inhibitors
(PDE5i) are drugs used in the treatment of erectile dys-
function (ED). While these drugs have been popular-
ized in the past two decades, they have well known
contraindications, such as concurrent use with nitrates
leading to a potentially fatal drug-drug interaction. To
date, no observational study has investigated the pat-
terns of such inappropriate use.

Objectives: The objective of this study was to assess
the magnitude and time trends of potentially inappro-
priate use of nitrates with PDE5i in a large, popula-
tion-based cohort of patients with ED.

Methods: Using the United Kingdom Clinical Prac-
tice Research Datalink, we assembled a cohort of
men newly diagnosed with ED between January 1,
1998, and December 31, 2014. We classified each per-
son-day as either exposed or unexposed to nitrates,
based on the specified duration of each nitrate pre-
scription. PDE5i prescriptions that were written on
nitrate-exposed person-days were considered as poten-
tially inappropriate prescriptions. We calculated the
prescribing incidence rates (and 95% confidence inter-
vals (CIs)) of PDE5i overall and according to poten-
tially inappropriate prescribing with nitrates for each
calendar year of the study period. Poisson regression
models were used to estimate the rate ratios (RR)
and 95% CIs.

Results: The cohort included 167,694 patients, of
whom 115,874 (69.1%) had at least one PDE5 inhibi-
tor prescription during the study period. The overall
PDE5i prescribing rate dropped from 18.2% (95%
CI: 17.8–18.6%) person-year in 1999 to 13.5% (95%
CI: 13.4–13.6%) per person-year in 2014 (RR: 0.74;
95% CI 0.73–0.76). However, based on the numbers
of prescriptions, the percentage of potentially inappro-
priate prescriptions among total prescriptions in-
creased from 9.4% (95% CI: 8.8–10.2%) in 1999 to
13.5% (95% CI: 13.3–13.7%) in 2014.

Conclusions: While the overall PDE5 inhibitor pre-
scribing rate has decreased in the UK, the percentage
of potentially inappropriate prescribing with nitrates
has increased. Additional studies are needed to under-
stand the reasons behind this concerning trend.

197. Assessment of Treatment Patterns in Ovarian
Cancer Patients, Stratified by BRCA Testing and
Platinum Sensitivity: A Study Using a United
States Administrative Claims Database

William K. Mountford1, Tapashi Dalvi2,
Sudeep Karve2, Caitlin Knox1, Elise Kaufman1 and
Jerzy E. Tyczynski3

1QuintilesIMS, Durham, NC; 2AstraZeneca, Gai-
thersburg, MD; 3AbbVie, Inc, Chicago, IL

Background: There is a lack of real-world data on
treatment patterns in ovarian cancer (OC).

Objectives: To examine treatment patterns among OC
patients, stratified by platinum sensitivity and BRCA
test.

Methods: Retrospective analysis using administrative
claims of women ≥18 with OC diagnosed between 1/
1/10 and 12/31/14. Exclusion criteria: diagnosis of
any malignancies prior to earliest OC diagnosis. Clas-
sified as platinum sensitive if treatment gap after initial
platinum therapy was ≥6 months, and “resistant” if gap
was <6 months. BRCA testing was identified using
CPT codes throughout the study period; BRCA result
is not available. Outcomes: treatment type and dura-
tion. P-values calculated using t-test or chi-square, as
appropriate.

Results: A total of 9,575 patients (mean age 57) aver-
age follow-up of 28 months; 13% received BRCA
testing, and 32% initiated platinum-based chemother-
apy (41% sensitive). Within 12 months of diagnosis,
55% received surgery, 43% chemotherapy, 8% radia-
tion, and 5% targeted therapy; all treatments except
radiation were higher (b/w 34–75%, p < 0.001)
among BRCA tested compared with not tested
and only targeted therapy was higher in platinum sen-
sitive (p < 0.001) compared with resistant. The most
common first sequence chemotherapy regimens in-
cluded carboplatin-paclitaxel 56%, carboplatin-doce-
taxel 6%, and paclitaxel 5%, and the distribution
significantly varied where both BRCA tested (vs not
tested) and platinum sensitive (vs resistant) patients
were more likely to receive carboplatin-paclitaxel (p
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< 0.001). Mean chemotherapy duration of first (98 vs
71 days) and second-sequence (99 vs 69 days) was
significantly longer in platinum sensitive patients (p
< 0.001); duration was not different by BRCA
testing.

Conclusions: This descriptive study showed the treat-
ment landscape in OC. BRCA tested patients were
more likely to have surgery, chemotherapy, and
targeted therapy suggesting more intense therapy than
patients without testing. Platinum sensitive patients
had longer duration of both first and second-sequence
chemotherapies therapy, compared with platinum
resistant.

198. Use of Multiple Sources of Electronic
Healthcare Record (EHR) Drug Data to Study
Somatostatin Analogue (SSA) Dosing for
Gastroenteropancreatic Neuroendocrine Tumor
(GEP-NET) Treatment

Jessica J. Jalbert1, Jie Meng2, Lauren K. Brais3,
Trevor Dutton3, Sonia J. Pulgar4, Anthony Berthon5,
Sylvie Gabriel5, Jerome Dinet5, Matthew H. Kulke3

and Roman Casciano1

1LASER Analytica, New York, NY; 2LASER Analytica,
Lorrach, Germany; 3Dana-Farber Cancer Institute,
Boston, MA; 4Ipsen Biopharmaceuticals Inc, Basking
Ridge, NJ; 5Ipsen Pharma SAS, Boulogne-
Billancourt, France

Background: EHRs may contain multiple sources of
drug data, of varying quality and completeness.

Objectives: To explore the feasibility of using EHR
drug data to describe SSA dosing regimens.

Methods: We linked an Institutional Research Data-
base (IRD) consisting of patients with GEP-NET re-
cruited between 2003 and 2015 from Dana-Farber
Cancer Institute’s (DFCI) and Brigham and Women’s
gastrointestinal clinics to the EHRs of DFCI and Part-
ners clinics and hospitals using unique patient identi-
fiers. The IRD collected data on demographics,
medical history, and GEP-NET treatments (start/stop
dates only). Eligible patients had well-differentiated,
metastatic GEP-NET and were treated with SSAs.
There were 4 sources of EHR SSA exposure data:
DFCI’s chemo order entry (COE) and outpatient phar-
macy dispensation records and Partners’ longitudinal
medical record (LMR) and medications file. We ex-
plored DFCI visit frequency to identify patients likely

treated at DFCI and assessed relationship and contents
of drug files.

Results: Among 753 eligible GEP-NET patients, we
excluded patients receiving a one-time consultation
(N = 40) or with >1 year between visits to DFCI
(mean days between visits [SD]: 32.2 days [85.8]; me-
dian [Q1–Q3] 21 days [9–28]). Patterns of SSA expo-
sure across drug files (N = 15,298) were consistent
with the 3- to 4-week injection schedule; 42.9% and
19.2% of SSA records were separated by 28 and 21
days, respectively. Overlap between COE (N =
4,158) and dispensation records (N = 14,496) was
>95%. We combined 172 same-day dispensations (N
= 107 same dose, N = 65 different dose) as the sum
of dispensed dose was equivalent to COE dose. All
SSA dispensations were within IRD-recorded SSA
start/stop dates. Dose data were not readily extractable
from Partners’ medication file (N = 966), and quality
of SSA data was questionable when cross-checked
with dispensation records. Through EHR review,
LMR records of SSA exposures (N = 133) were found
to represent notes relating to SSA treatment and not
SSA administration, prescription, or dispensation.

Conclusions: Pharmacy dispensation records were the
most reliable and comprehensive source of SSA drug
data; data from other EHR files were either redundant
or insufficient to study dosing regimens.

199. Oncoematologic Utilization of Rituximab:
Linking Administrative with Hospital Pharmacy
Data to Study Real World Utilization of Infusive
Antineoplastics

Giuseppe Roberto1, Valentino Moscatelli2,
Claudia Bartolini1, Alessandro Barchielli3,
Davide Paoletti4, Silvano Giorgi4,
Sandra Donnini4 and Rosa Gini1

1Regional Agency for Healthcare Services of Tuscany,
Florence, Italy; 2University of Siena, Siena, Italy;
3Study and prevention Oncology Institute, Florence,
Italy; 4AOU Siena, Siena, Italy

Background: In Italy, infusive antineoplastics (IA)
are admistered in hospital settings where patient level
information on drug utilization is usually not recorded
or incomplete.

Objectives: To explore the feasibility of linking the
Regional Administrative Database of Tuscany (RAD)
with the database of the Hospital Pharmacy of Siena
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(HPS) for studying the utilization of IA in patients
treated at University Hospital of Siena.

Methods: The utilization of rituximab for oncoe-
matologic indications was used as study case. All
patients 18+ with ≥1 Rx administration between
2009 and 2016 in the oncology or hematology units
of the University Hospital of Siena were identified
in HPS. The regional anonymized identification code
was used for record linkage of HPS with RAD. The
first administration of rituximab recorded in HPS
was the cohort entry. New users were identified (no
rituximab administration in RAD prior cohort entry)
and followed up for 1 year. Rituximab utilization
was described using data from HPS. Hospitalizations
for infectious diseases were also observed using
RAD.

Results: Record linkage was possible for 557 out of
619 patients identified in HPS (90%). New users were
539, of which 130 had <1 year of follow-up because
of death, emigration or admission to a different hospi-
tal. One-year mortality was 10%. The remaining 409
new users were on treatment for non-Hodgkin lym-
phoma (NHL, n = 333), chronic lymphocitic leukemia
(CLL, n = 58) or other indications (n = 18). Overall,
male/female ratio was 1:2, and mean age was 64.
About 56% of patients received between 5 and 8 ad-
ministrations in 1 year. Mean dose for LLC varied
from 700 mg at first administration to 860 mg for the
following. Over 90% of patients with NHL or CCL re-
ceived rituximab as first-line treatment. Among all 539
new users, 17% had ≥1 hospital diagnosis of infectious
disease in the first year. Sepsis was the most frequent
event (N = 25).

Conclusions: This study demonstrates the feasibility
of linking HPS and RAD. The combined use of admin-
istrative and hospital pharmacy data appears extremely
promising to study the real world utilization of IA. The
possibility of combining also other existing hospital
data sources (e.g. pathology reports registries) should
be investigated.

200. Use of 5ARI for Benign Prostatic Hypertrophy
and Risk of High Grade Prostate Cancer: A Nested
Matched Case–Control Study within a Cohort on
French Health Insurance Data Linked to Pathology
Records in Brittany, France

Lucie-Marie Scailteux1, Frédéric Balusson2,
Emmanuel Nowak3, Sébastien Vincendeau1,
Nathalie Rioux-Leclercq1 and Emmanuel Oger2

1Rennes Hospital University, Rennes, France;
2Rennes University, Rennes, France; 3Brest Hospital
University and Brest University, Brest, France

Background: Treatment with 5-alpha-reductase in-
hibitors (5-ARI) has benefits for men with lower uri-
nary tract symptoms related to benign prostatic
hypertrophy. Two randomized trials, PCPT and RE-
DUCE, have demonstrated that 5-ARI reduce overall
prostate cancer risk, but they also observed a statisti-
cally significant increased risk of high-grade cancer
(Gleason scores 8–10). This result was not confirmed
in the following observational studies.

Objectives: To assess the association between 5α-re-
ductase inhibitor (5-ARI) use and high-grade (Gleason
score 8–10) prostate cancer.

Methods: Setting – Comprehensive French Health In-
surance Data (SNIIRAM) linked to data from all pa-
thology labs located in Brittany, France. Participants
– Among 74,596 men, living in Brittany, with at least
one reimbursement for a drug licensed for symptom-
atic benign prostatic hypertrophy and free of prostate
cancer in 2010–2011, 859 cases of incident cases (in
2012–2013) were identified and linked to pathology
results (Gleason score); five controls per case were
randomly selected from age-matched men in the co-
hort. Main outcome measure – Conditional adjusted
odds ratio for high grade prostate cancer.

Results: A total of 1,053 men (191 cases and 862 con-
trols) had been exposed to 5-ARI, 4,101 to other
drugs, mostly (69%) alpha-adrenoreceptor antagonists.
Conditional adjusted odds ratio for high-grade prostate
cancer was 1.52 (95% confidence interval 0.96 to
2.42) for men ever exposed to 5-ARI compared with
those exposed to other drugs. There was an increase
in risk with increasing duration of 5-ARI from 0.64
for less than 1 year, 0.86 for 1–2 years up to 1.94
(95% confidence interval 1.05 to 3.61) for 2 years or
more. There was no substantial difference when con-
sidering finasteride alone or dutasteride alone or mix
ever exposure. The attributable risk of 5-ARI for
high-grade prostate cancer was estimated as 12.3%
(95% CI, 2 to 25%) among subjects with symptomatic
benign prostatic hypertrophy.

Conclusions: Our results supported an increased risk
of high-grade prostate cancer in long-term 5-ARI
users. This information should be considered when
choosing between therapies for symptomatic prostate
enlargement.
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201. Understanding the Treatment Choice Between
Insulin Glargine, Detemir and Human Insulin:
Characteristics of Patients with Type 2 Diabetes
Starting Insulin in Five European Countries

Marloes Bazelier1, Nils Ekström2, Øystein Karlstad3,
Peter Vestergaard4, Jari Haukka5, Frank de Vries1,
Kari Furu3, Morten Andersen2 and Marie De Bruin1

1Utrecht University, Utrecht, Netherlands;
2Karolinska Institutet, Stockholm, Sweden;
3Norwegian Institute of Public Health, Oslo, Norway;
4Aalborg University Hospital, Aalborg, Denmark;
5University of Helsinki, Helsinki, Finland

Background: In recent years, several long-acting in-
sulin analogues were developed.

Objectives: The aim of this study was to describe
characteristics of patients with type 2 diabetes initiat-
ing treatment with insulin glargine, detemir and human
insulin in five European countries, to provide more in-
sight in the treatment choice that is being made be-
tween these insulin types.

Methods: National drug dispensing data from Norway
(2004–2011), Sweden (2006–2012), Denmark (1995–
2010) and Finland (1996–2011) were linked to hospi-
tal data. Prescription details, medical diagnoses and
laboratory results were retrieved from the British Clin-
ical Practice Research Datalink (CPRD) (1987–2013).
Starters on insulin glargine, detemir and intermediate-
and long-acting human insulin with at least one non-
insulin antidiabetic drug (NIAD) prescription before
were selected from 1 January 2005 onwards. Informa-
tion was retrieved about age, sex, mediation use (year
before), medical history and lifestyle factors (CPRD
only).

Results: The total study population included 180,070
patients. In the UK and Finland, about half of the pa-
tients started on insulin glargine or detemir, while this
was only 1% in Norway. Within countries, patient
characteristics were comparable across the three treat-
ment groups. Only the number of different NIADs that
patients had tried before insulin initiation showed clear
variation, especially in Denmark (11.6% of the human
insulin starters had used more than two different
NIADs; this was 26.1% for glargine and 23.2% for
detemir) and Finland (13.4%, 22.6% and 26.5%, re-
spectively). Body mass index, smoking and alcohol
use were comparable across the treatment groups in
CPRD. Human insulin starters more often had HbA1c

levels below 7.0% than glargine and detemir starters,
but for other HbA1c categories (capturing most pa-
tients), no remarkable differences were found. Be-
tween countries, differences were observed in history
of NIAD treatment (by class and number of attempted
classes per patient), statin use and microvascular dia-
betic complications (both highest in UK).

Conclusions: At initiation of insulin treatment in pa-
tients with type 2 diabetes, the proportion of insulin
glargine, detemir and human insulin users varied sub-
stantially between five European countries. Character-
istics of patients initiating the different insulin types
showed some differences between the countries but
were quite similar within them.

202. Use of Oral Glucocorticoids in Adults: A
Population-Based Study

Antoine Pariente1,2, Anne Bénard1, Elodie Pambrun1,
Bernard Bégaud1,2, Laurence Fardet3,4 and
Pernelle Noize1,2

1Univ. Bordeaux, Inserm, Bordeaux Population Health
Research Center, Team Pharmacoepidemiology, UMR,
1219, Bordeaux, France; 2CHU Bordeaux, Service de
Pharmacologie Médicale, Bordeaux, France; 3EA
7379, Université Paris Est Créteil (UPEC), Créteil,
France; 4CHU Henri Mondor, Service de
Dermatologie, Créteil, France

Background: Few studies have reported the use of
oral glucocorticoids (GCs) in the general population,
and short-term use has rarely been quantified as it is
considered safe.

Objectives: To study trends in use of oral GCs among
adults, characteristics of oral GC initiators and thera-
peutic behaviour associated with their prescription.

Methods: Design: First, a cross-sectional study re-
peated yearly was performed from 2007 to 2014 in a
nationwide representative sample. Second, characteris-
tics of initiators and patterns of GC therapy during the
year following treatment initiation were described in a
cohort of patients who began GC between 2007 and
2013. Setting: Population-based study using data from
the French reimbursement healthcare system (covering
approximately 90% of the population) in patients aged
18 years and over.

Results: Over the study period, the prevalence of oral
GC use ranged from 14.7% [95%CI: 14.6–14.8%] to
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17.1% [17.0–17.2%] with a significant increase of
14.1% [+13.5 to +14.8%]. The 2007–2013 cohort of
oral GC initiators comprised 206,759 individuals.
Oral GC use was mostly short-term (68% of unique
reimbursement), and more than half of short-term
users took concurrent antibiotics or respiratory/oto-
logic drugs. Chronic users (at least 6 reimburse-
ments/year) represented 1.8% (n = 3,789) of the
cohort. The proportion of chronic users with co-mor-
bidities likely to be worsened by GC use (diabetes,
psychotic disorders and osteoporosis) was 25%.
Among patients at increased risk of osteoporosis,
62% received specific prevention/monitoring mea-
sures and only 27% had a biphosphonate. Half of
chronic oral GC users had a concurrent reimburse-
ment of a proton pump inhibitor in the absence of
NSAID use.

Conclusions: Oral GC use was highly widespread and
increased among adults from 2007 to 2014. The over-
whelming short-term use mainly concerned the grow-
ing use of unjustified prescriptions rather than
situations with a favourable benefit/risk ratio. For
chronic users, our findings plead for the development
of interventions designed to improve monitoring with
regard to the frequent co-morbidities at risk and inap-
propriate prescribing of preventive therapeutic
measures.

203. Use of Empagliflozin and Other Non-Insulin
Glucose Lowering Drugs (GLD) in the United
Kingdom (UK)

Soulmaz Fazeli Farsani1, Christina Raabe1,
Cynthia J. Girman2, Will Spencer3, Jyothis George3,
Patrice Verpillat1 and Kimberly G. Brodovicz4

1Boehringer Ingelheim International GmbH,
Ingelheim am Rhein, Germany; 2CERObs Consulting,
Chapel Hill, NC; 3Boehringer Ingelheim Ltd,
Bracknell, United Kingdom; 4Boehringer Ingelheim
Pharmaceuticals, Inc, Ridgefield, CT

Background: It is important to understand how
newly marketed GLDs, such as sodium glucose
cotransporter2 inhibitors (SGLT-2i) and
empagliflozin (EMPA) are prescribed in routine clin-
ical practice.

Objectives: As a part of the EU regulatory authority
required risk management plan, Boehringer Ingelheim
has committed to assess use of EMPA outside the ap-
proved indication.

Methods: All patients in the Clinical Practice Re-
search Datalink (CPRD) who started a GLD between
August 2014 and September 2015, 1st year of EMPA
availability in the UK, were identified, and their base-
line diagnoses codes were assessed (N = 31,908, in-
cluding 82 pediatric patients): EMPA (n = 129),
other SGLT-2i (n = 3,926), other commonly used
GLDs (dipeptidyl peptidase-4 inhibitors (DPP-4i) (n
= 6,416), metformin (n = 14,007), sulfonylurea (SU)
(n = 6,079), glucagon-like peptide-1 agonist (GLP-
1a) (n = 1,351)). Patients were stratified in the follow-
ing subgroups: 1) pregnancy/breast feeding (P/BF) at
treatment start (n = 595), 2) no diabetes code (n =
1,754), 3) any diabetes codes (n = 29,559). The “any
diabetes codes” subgroup was further classified into:
type 1 diabetes (T1D) (n = 266), type 2 diabetes
(T2D) (n = 25,934), unspecified (n = 2,582), other (n
= 48), mixed (n = 729).

Results: All EMPA users (mean age 57 years,
53.6% male) had at least 1 code for diabetes, but be-
tween 0.08% (GLP-1a and SGLT-2i) and 11.05%
(metformin), users of other GLDs did not have any
diabetes code. The majority of EMPA users had
T2D (86%), 1 had T1D (0.8%), 14 had unspecified
diabetes codes (10.8%), and 4 (3.1%) had a mix of
diabetes codes (2 T1D/T2D, 2 T2D/MODY). T1D
diagnosis was observed in a small percentage of
DPP-4i (0.33%) and other SGLT-2i (1.15%) users.
No use of EMPA was observed during P/BF and
all EMPA users were >18 years. Few DPP-4i
(0.03%), other SGLT-2i (0.10%), SU (0.13%), and
metformin (4.15%) users had prescriptions during
P/BF. In patients <18 years, 79 started metformin,
1 DPP-4i, 1 SU, and 1 GLP-1a.

Conclusions: In conclusion, during the 1st year of
EMPA availability in the UK, a time when EMPA
use was low, all EMPA users were >18 years and
had a code for diabetes, additionally no use was ob-
served during P/BF; however, 1 patient with T1D
code, 4 with mixed codes, and 14 with unspecified di-
abetes codes used EMPA.

204. Impact of Hospitalization on Quality of Drug
Use in Type 2 Diabetes Patients

Anara Richi Dossa1,2, Jocelyne Moisan1,2,
Line Guénette1,2, Sophie Lauzier1,2 and
Jean-Pierre Grégoire1,2

1Laval University, Quebec, QC, Canada; 2CHU de
Québec Research Center, Quebec, QC, Canada
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Background: Hospitalization could be an opportunity
to optimize patients’ chronic drug use.

Objectives: To assess the association between hospi-
talization and four quality indicators of post-discharge
drug use among individuals treated with oral
antidiabetes drug (AD).

Methods: Using Quebec medico-administrative data,
we carried out a cohort study of new users of oral
AD. Those hospitalized during follow-up were in-
cluded in the hospitalized group. They were
matched to non-hospitalized individuals on age,
sex and length of follow-up at index hospitalization
date using a density sampling-like method. We used
four quality indicators to assess quality of drug use
in the 90-day period following hospital discharge
(corresponding date for non-hospitalized individ-
uals): among those ≥18 years: 1) persistence with
AD and 2) compliance with AD among those who
persisted; and among those ≥50 years: 3) use of
an angiotensin-converting enzyme inhibitor or an-
giotensin II receptor blocker (ACEi/ARB) and 4)
use of a lipid-lowering drug. We assessed the asso-
ciation between hospitalization and each of the four
indicators using multivariable modified Poisson
regression.

Results: We matched 33,161 hospitalized individ-
uals to 331,610 non-hospitalized ones. Compared
to non-hospitalized individuals, those hospitalized
were less likely to be persistent (adjusted prevalence
ratio = 0.97; 95% CI: 0.97–0.98) and compliant
(0.95; 0.95–0.96) with their AD. Among individuals
free of cardiovascular diseases, compared to non-
hospitalized individuals, those hospitalized were less
likely to use an ACEi/ARB (0.58; 0.54–0.61) or a
lipid-lowering drug (0.80; 0.77–0.83). Among indi-
viduals with a history of cardiovascular disease,
compared to non-hospitalized individuals those hos-
pitalized were more likely to use an ACEi/ARB
(1.68; 1.67–1.70) and a lipid-lowering drug (1.08;
1.06–1.09).

Conclusions: Results suggest that hospitalization
seems a missed opportunity to optimize the quality
of drug use by type 2 diabetes patients with no history
of cardiovascular disease.

205. Availability of Essential Medicines for
Diabetes and Cardiovascular Diseases in Health
Facilities of Bangladesh: A Population-Based
Study

Md Jamal Uddin1, Muhammed A.B. Chowdhury2,
Yaser T. Bazargani3, Md Iqbal Hossain4 and
Nasar U. Ahmed5

1Shahjalal University of Science & Technology, Sylhet,
Bangladesh; 2Florida International University,
Florida,FL; 3UtrechtUniversity,Utrecht,Netherlands;
4Sonaimuri General Hospital, Sonaimuri, Bangladesh;
5Florida International University, Miami, FL

Background: The burden of diabetes and cardiovas-
cular diseases (CVDs) continues to increase in devel-
oping countries including Bangladesh. One of the
main factors responsible for this burden is availability
and accessibility of essential medicines. However,
there is not much research done on the availability
of essential medicines for these diseases in
Bangladesh.

Objectives: We aimed to assess the availability and
distribution of selected essential medicines for diabe-
tes and CVDs in health facilities of Bangladesh.

Methods: We used data from the nationally represen-
tative 2014 Bangladesh Health Facility Survey. The
availability of essential medicines within the facility
was measured using the methodology proposed by
World Health Organization (WHO) and United
States Agency for International Development
(USAID). Data were collected from 1,548 public, pri-
vate, and non-governmental (NGO) health facilities
throughout Bangladesh. Based on our inclusion
criteria (e.g., hospitals ≥20 beds), information from
275 facilities was used in the analyses.

Results: The results showed that 10% of the facilities
that offer diabetes care services had metformin avail-
able during the survey and only 7% had
glibenclamide. Twelve percent of the facilities had in-
jectable insulin, and 8% had injectable glucose solu-
tion. Among the facilities that offer CVDs care
services, 22% had beta-blockers (BB), 20% had cal-
cium channel blockers (CCB), 12% had aspirin, 6%
had thiazide diuretics, and 6% had angiotensin
converting enzyme (ACE) inhibitors. Urban facilities
were more equipped (23–45%) with essential medi-
cines than the rural facilities (2–5%). Additionally, pri-
vate hospitals had a higher proportion of essential
medicines than small city health complex and NGO
facilities.

Conclusions: Overall, a few health facilities had ade-
quate essential medicines for treating either diabetes
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or CVDs. There are vast disparities between rural and
urban facilities as well as private and public facilities
in availability of these essential medicines. The drug
policy should address availability and accessibility of
essential medicines in Bangladesh.

206. NPH Insulin Use by Patients with Type 2
Diabetes Mellitus in Minas Gerais, Brazil:
Prevalence and Associated Factors

Michael Ruberson Ribeiro da Silva,
Luísa Monteirode Barros Tavares de Melo,
Jéssica Barreto Ribeiro dos Santos,
Leonardo Maurício Diniz, Juliana Alvares and
Francisco de Assis Acurcio

Federal University of Minas Gerais, Belo Horizonte,
Brazil

Background: NPH insulin is an important therapeutic
alternative for the maintenance of glycemic control in
patients with type 2 diabetes mellitus (DM2) in the
Brazilian Public Health System (SUS). It is currently
considered the third-line treatment in SUS or consid-
ered for patients with plasma glucose above 300 mg/
dL at the time of diagnosis.

Objectives: To assess the prevalence of NPH insulin
use and associated factors among patients with DM2.

Methods: Cross-sectional study was conducted in 63
municipalities of Minas Gerais in 2014. The dependent
variable was defined as the use of NPH insulin. The in-
dependent variables were gender, age, marital status,
education, race, self-reported health, diagnosis time,
hypoglycemic crisis in the last month, comorbidities,
medical visits in the past year, type of health care (pub-
lic or private), regular physical activity, polypharmacy
(use five or more drugs) and interruption of routine ac-
tivities in the last 15 days. Bivariate and multivariate
logistic regression analysis was performed to identify
factors associated with NPH insulin use.

Results: A total of 2192 patients with DM2 were
interviewed and 25% used either insulin or analogue
to insulin. The prevalence of NPH insulin use among
the participants was 22.1%. Approximately 62% of
the NPH insulin users took the medication twice a
day, and 33% took it once a day. The following factors
were associated with the use of NPH insulin among
those patients: diagnostic time above 10 years (OR =
2.78; CI 95% 2.22–3.47), having hypoglycemic crisis
in the last month (OR = 2.39; CI 95% 1.85–3.09),

using less than 5 drugs (OR = 1.71; CI 95% 1.34–
2.19), having more than 5 comorbidities (OR = 1.48;
CI 95% 1.15–1.90), consulting with the doctor more
than 3 times on the previous year (OR = 1.46; CI
95% 1.15–1.85) and diabetic foot (OR = 1.53; CI
95% 1.08–2.16) and diabetic neuropathy (OR = 1.40;
CI 95% 1.06–1.85) as complications of the DM2.

Conclusions: NPH was the most used insulin among
the participants. NPH insulin use are associated dis-
ease progression characteristics such as having longer
diagnostic time, difficulty in glycemic control and
complications. Trained professionals are needed to
provide adequate care for diabetic patients, especially
when using NPH insulin, and therefore to promote a
rational use of medicines and to minimize the negative
consequences of treatment discontinuation on the
health of this population.

207. Prescribing Patterns and Characteristics of
Patients with Type 2 Diabetes Mellitus Newly
Initiated Sodium Glucose Co-Transporter 2
Inhibitors in Taiwan

Mr. Shih-Chieh Shao1,2, Ms. Yuk-Ying Chan1,
Dr. Ming-Jui Hung1, Prof. Yea-Huei Kao Yang2 and
Dr. Edward Chia-Cheng Lai2,3

1Chang Gung Memorial Hospital, Keelung, Taiwan;
2National Cheng Kung University, Tainan, Taiwan;
3National Cheng Kung University Hospital, Tainan,
Taiwan

Background: Sodium glucose co-transporter 2
(SGLT2) inhibitor is a novel class of oral anti-diabetic
agents (OAD) and recommended as the second-line
therapy for patients with type 2 diabetes mellitus
(T2DM). Two SGLT2 inhibitors, empagliflozin and
dapagliflozin, have been approved since May 2016 in
Taiwan.

Objectives: To investigate the prescribing patterns
and characteristics of patients newly initiated SGLT2
therapy for T2DM.

Methods: We analyzed the electronic medical records
form Chang Gung Medical Foundation (CGMF-EMR)
that accounted for approximately 11% of hospital
visits in Taiwan. We included adult patients with
T2DM received empagliflozin or dapagliflozin be-
tween 1 May and 31 December 2016. We defined
the first prescription date of SGLT2 inhibitors as the
index date. We included patients with at least one visit
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in the CGMF-EMR 12 months prior to the index date
and evaluated the baseline characteristics of patients,
including HbA1c, anti-diabetes drugs and diabetic-re-
lated complications.

Results: We identified 5,627 patients receiving
SGLT2 inhibitors with mean age of 59.3 (±11.7) years
and 43.9% of female. The average HbA1c of patients
was 9.02 (±1.73), and 56.6% of patients used
empagliflozin. Most of patients were from medical
centers (44.3%) and cared by endocrinologists
(62.4%). We found that 38.3% and 22.8% of patients
had microvascular complications (retinopathy, neurop-
athy or nephropathy) and macrovascular complica-
tions (coronary artery disease, stroke or peripheral
artery disease), respectively. For baseline regimen for
T2DM, we found 74.3% of patients only received
OAD therapy, most of whom were under at least 3
OAD (44.0%), and 19.3% of patients received the
combinations of OAD and insulin therapy.

Conclusions: Patients newly receiving SGLT2 inhibi-
tors in Taiwan typically had poorly controlled HbA1c
levels and high proportion of diabetes-related compli-
cations at baseline. The study could be strong founda-
tions for future investigations.

208. Real Life Drug USAGE of New Glucose
Lowering Drugs (GLD): Results of an Intensive
Monitoring Study in Portugal

Carla M. Torre1,2, Jose Guerreiro1, Patricia Longo1,
Helder Mota Filipe3, Joao Filipe Raposo4,5,
Hubert Leufkens6 and Ana Paula Martins2,3

1National Association of Pharmacies, Lisboa,
Portugal; 2Research Institute for Medicines (iMed.
ULisboa), Faculty of Pharmacy, University of Lisbon
(UL), Lisboa, Portugal; 3Faculty of Pharmacy,
University of Lisbon (UL), Lisboa, Portugal; 4Nova
Medical School, New University of Lisbon, Lisboa,
Portugal; 5Portuguese Diabetes Association, Lisboa,
Portugal; 6Division of Pharmacoepidemiology and
Clinical Pharmacology, Utrecht, Netherlands

Background: We investigated the trends in the use of
GLD in PT (2004–2013), and we found that even
though new GLDs are being used in large numbers
of patients (pts), evidence supporting its use with re-
spect to real-world data is limited.

Objectives: To describe population under treatment
and utilization patterns of new GLD.

Methods: An intensive monitoring (IM) model was
implemented. Eligible population consisted of T2DM
pts initiating dipeptidyl peptidase-4 inhibitors (DPP-
4), glucagon-like peptide-1 (GLP-1) or sodium-glu-
cose co-transporter 2 inhibitors (SLGT2). Data were
collected through the following:: 1) baseline question-
naire (socio-demographic, anthropometrics, self-re-
ported clinical and drug prescribed patterns); 2)
pharmacy records (refill dates and medication posses-
sion); and 3) telephone-questionnaires 2 weeks, 3
and 6 months after the index date (real pattern of use
and reasons for drug stopping). The cohort was di-
vided into 1) new users (pts who used for the 1st time
one of the monitored drugs and had no current or prior
experience with DPP-4, GLP-1 and SLGT2) and 2)
switchers/add-on (pts who used in the past/recruitment
at least one drug of the monitored drug classes, but not
the inception drug). Pts were classified as persistent if
they refilled their prescription within 30 days after
exhausting the time covered by their previous supply.
Log-rank tests were used to compare Kaplan–Meier
curves of time to non-persistence. Adherence was
assessed based on the Medical Possession Ratio.

Results: A total of 1328 pts were recruited (50.68%
male; mean age = 64.07 years). Pts with higher diabe-
tes duration were less likely to be new users. About
94.78% reported to take other medication. Almost half
of pts were treated with ≥ 3 antidiabetic substances;
240 pts reported at least 1 modification in drug
posology (liraglutide, fixed-dose combinations of
sitagliptin or vildagliptin + metformin were the drugs
where differences were more pronounced). A total of
327 (24.79%) stopped to use the inception drug. Phy-
sician decision (61.47%) and adverse events (53.52%)
were the most reported reasons for withdrawal. When
considering pharmacy records data only, 41.29%
[38.27%; 44.31%] of pts were adherent (MPR ≥ 80%).

Conclusions: This study provide a picture of new an-
tidiabetics usage. Approximately 10% of pts initiated
new GLD as the 1st treatment for T2DM. Results sug-
gest an approach that favours the intensification of
T2DM treatment. Low levels of adherence/persistence
were found. IM can play an important role in the frame
of real-world practice evidence generation data.

209. Characteristics of New Users of Dapagliflozin
and Other Antidiabetic Drugs; United States (US),
United Kingdom (UK), and the Netherlands

Lia Gutierrez1, Daniel Beachler2, Jetty Overbeek3,
Lisa McQuay4, Ruihua Yin2, Josine Kuiper3,
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Leah McGrath4, Jamileh Jemison2, Eline Houben3,
Stephan Lanes2, Alicia Gilsenan4 and
Myrthe van Herk-Sukel3

1RTI Health Solutions, Barcelona, Spain; 2HealthCore
Inc., Wilmington, DE; 3PHARMO Institute N.V., Utrecht,
Netherlands; 4Research Triangle Park, RTI Health
Solutions, NC

Background: Dapagliflozin (dapa) is a sodium-glu-
cose cotransporter 2 (SGLT2) inhibitor approved in
2012 (Europe) and 2014 (US) for treating type 2 dia-
betes mellitus (T2DM). A multidatabase, retrospective
cohort study in routine clinical practice will assess the
risk of bladder cancer and female breast cancer in pa-
tients with T2DM prescribed dapa relative to other an-
tidiabetic drugs (ADs).

Objectives: Describe index dapa prescription and
baseline characteristics of new users of dapa versus
other ADs.

Methods: New users of dapa and other ADs aged 40+
years without prior diagnoses of invasive cancer were
identified in the Clinical Practice Research Datalink
(CPRD), UK; PHARMO Database Network
(PHARMO), the Netherlands; and HealthCore Inte-
grated Research Database (HIRD), US, from as early
as November 2012 through September 2015. Descrip-
tive analyses in each database followed a common
protocol. Comparator patients were matched to dapa
patients (4:1) by age, sex, index year, and geographic
region.

Results: There were 2,711, CPRD; 402, PHARMO;
and 4,335, HIRD, dapa patients and 9,906, CPRD;
1,545, PHARMO; and 17,352, HIRD, comparator pa-
tients. Dapa was most often initiated as add-on ther-
apy (55% CPRD, 42% PHARMO, and 73% HIRD)
at 10 mg daily (77% CPRD, 86% PHARMO, and
54% HIRD). Index insulin use was more common
in dapa patients than comparators in CPRD and
HIRD (20% vs 6% and 19% vs 11%, respectively),
but not in PHARMO (7% vs 22%). Use of ≥3 antidi-
abetic drug classes in the year before the index date
was more common in dapa patients than comparators
(49% vs 16% CPRD; 22% vs 7% PHARMO; and
27% vs 8% HIRD). On average, dapa patients had a
longer time since T2DM diagnosis than comparators.
In CPRD and HIRD (but not PHARMO), diabetic ret-
inopathy was more prevalent at initiation of dapa than
other ADs (36% vs 28% and 7% vs 5%); comorbidi-
ties were more common in insulin than non-insulin

users but similar between dapa and comparator
patients.

Conclusions: Characteristics of dapa patients were
similar to comparator patients except they had more
severe, longstanding diabetes at initiation. These re-
sults will inform multivariable adjustment in future
comparative analyses.

210. Characteristics of New Users of Dapagliflozin
and Other Antidiabetic Drugs, United States and
United Kingdom

Catherine Johannes1, Daniel Beachler2,
Ryan Ziemiecki3, Ruiha Yin2, Leah McGrath3,
Jamileh Jemison2, Stephan Lanes2 and
Alicia Gilsenan3

1RTI Health Solutions, Waltham, MA; 2HealthCore,
Wilmington, DE; 3RTI Health Solutions, Research
Triangle Park, NC

Background: Dapagliflozin (dapa) is a sodium-glu-
cose cotransporter 2 (SGLT2) inhibitor medication
for treatment of type 2 diabetes mellitus (T2DM), ap-
proved in the UK in 2012 and the US in 2014. A
multidatabase, multiyear, retrospective cohort study
is exploring the risk of hospitalization for acute out-
comes (kidney injury, liver injury and severe compli-
cations of urinary tract infection) in patients with
T2DM treated with dapa relative to other antidiabetic
drugs (ADs) in routine clinical practice.

Objectives: To compare baseline characteristics of
new users of dapa and other ADs (not including
SGLT2 inhibitors or monotherapy with insulin, met-
formin or sulfonylurea).

Methods: Adult new users of dapa or other ADs were
identified in the Clinical Practice Research Datalink
(CPRD), November 2012 through March 2015, and
the HealthCore Integrated Research Database (HIRD),
January 2014 through September 2015. Descriptive
analyses were conducted using a common protocol in
each database for each outcome. Index episodes of
comparator patients were matched to index episodes
of dapa patients (4:1) by age, sex, index year and geo-
graphic region.

Results: At the first data cut, there were 3,601
(CPRD) and 4,937 (HIRD) dapa patients and
11,530 (CPRD) and 19,743 (HIRD) comparator pa-
tients. Dapa was most commonly initiated as add-
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on therapy (37% CPRD; 72% HIRD). Index insulin
use was more common with dapa than comparators
(17% vs 5% CPRD and 18% vs 10% HIRD), as
was use of ≥3 antidiabetic drug classes in the year
before the index date (47% vs 15% CPRD and
26% vs 8% HIRD). Diabetic retinopathy was more
prevalent in dapa patients than comparators (35%
vs 26% CPRD and 7% vs 4% HIRD). Most other
baseline medical comorbidities were more common
in insulin than noninsulin users but were similar be-
tween dapa and comparator patients. In the CPRD,
obesity, longer duration of diabetes, and higher
HbA1c were more common in dapa patients than
comparators.

Conclusions: Dapa patients were largely similar to
comparator patients on non-first-line therapy, except
they had more severe, longstanding diabetes at initia-
tion. These results will inform multivariable adjust-
ment in future comparative analyses.

211. Post-Authorisation Safety Study of
Pioglitazone Use in Denmark Post Label Change

Javier Cid Ruzafa1, Sinna P. Ulrichsen2,
Dimitri Bennett3 and Vera Ehrenstein2

1Evidera, London, United Kingdom; 2Institute of
Clinical Medicine, Aarhus University, Aarhus,
Denmark; 3Takeda Pharmaceutical Company Limited,
Cambridge, MA

Background: A Dear Healthcare Professional Com-
munication (DHPC) was sent to Danish prescribers
on 11 August 2011 informing of new pioglitazone la-
belling on haematuria and bladder cancer and guid-
ance on monitoring treatment effectiveness.

Objectives: To describe pioglitazone use after the
DHPC, to estimate the incidence of heart failure
(HF), to quantify pioglitazone cessation following a
diagnosis of bladder cancer or uninvestigated macro-
scopic haematuria and to describe monitoring of
glycated haemoglobin (HbA1c).

Methods: Data linked to population-based registries
from 11 August 2011 to 31 December 2015 were
used. Cohorts of incident or prevalent users of pio-
glitazone or insulin were created among patients
with type 2 diabetes mellitus. Data on laboratory
values were available for around 1/3 of the total
study population. Patient characteristics, treatment
patterns, laboratory results monitoring, and incident

rates of HF were examined. Analyses were stratified
by age and sex.

Results: There were 80 pioglitazone and 17699 insu-
lin incident users and 140 pioglitazone and 13183 in-
sulin prevalent users. No history of bladder cancer
(ever) was seen among users of pioglitazone or new
cases during follow-up. Pioglitazone is rarely the 1st-
line therapy. History of any haematuria (since 1995)
was seen in 3 persons among incident pioglitazone
users and 11 among the prevalent users. Median (inter-
quartile range) HbA1c was 7.8% (7.5–8.9%) and 8.8%
(7.7–10.4%) in the incident pioglitazone and insulin
cohort, respectively, and 7.5% (6.9–8.2%) and 7.6%
(6.9–8.5%) in the prevalent jpioglitazone and insulin
cohort, respectively. During follow-up, there were 2
cases of HF among 77 incident pioglitazone users
and 1 case among 133 prevalent users without prior
history of HF. In addition, 23 incident pioglitazone
users (28.8%) and 29 prevalent pioglitazone users
(20.7%) discontinued during follow-up. There was
continuous monitoring of relevant laboratory values
among pioglitazone users.

Conclusions: The number of pioglitazone users in
Denmark was low and decreased over time. No infer-
ence can be made regarding risks because of small pa-
tient numbers.

212. Examination of the Association Between
Incident Type 2 Diabetes and Corticosteroid
Exposure Among Commercially Insured COPD
Patients in the US

Cynthiya Ruban, Joseph Marino,
William Saunders and Christopher Blanchette

University of North Carolina at Charlotte, Charlotte,
NC

Background: Chronic obstructive pulmonary disease
(COPD) is characterized by chronic inflammation in
the airways causing airway obstruction. COPD exacer-
bations are commonly treated with corticosteroids as it
reductions inflammation in the airways.

Objectives: Our objective is to assess the association
between corticosteroid exposure and the incidence of
type 2 diabetes (T2D) in a COPD commercial claims
population.

Methods: A retrospective case control study of a US
commercial claims data set was conducted. We
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analyzed 33.14 million members for potential inclusion
in the COPD cohort, who were continuously eligible
during a 1-year study period. Beneficiaries with at least
1-year of continuous enrollment and evidence of >2
COPD-related claims were included in the study. Cases
were defined as a beneficiary with a new claim for
T2D, whereas controls lacked evidence of T2D. Cases
and controls were matched on their propensity to have
a new claim for T2D using the Greedy matching algo-
rithm. Amount of corticosteroid exposure was assessed
from the first T2D claim or matched healthcare event in
controls to the first claim for COPD.

Results: Of 18,829 COPD patients, 2,097 patients had
incident T2D. Differences between the groups in-
cluded significantly higher congestive heart failure,
peri-vascular disorder, paralysis, other neurological
disorders, renal failure, liver disease, peptic ulcer with
no bleed, coagulopathy, obesity, blood loss anemia,
deficiency anemia, and depression. After matching,
2,790 beneficiaries were assigned to cases (n =
1,395) and controls (n = 1,395). Cases had statistically
higher rate of injected corticosteroid exposure (3.57
grams/day) (p = <0.001). There were no statistical dif-
ferences in the rate of inhaled and oral corticosteroid
exposure.

Conclusions: Our findings suggest that injected corti-
costeroid exposure, for COPD exacerbations, may
contribute to the development of T2D. This demon-
strates the need for consistent revision of corticoste-
roid dose in patients with COPD, to ensure that the
minimally sufficient dose is used, in conjunction with
the review of the appropriate response to therapy.

213. Characteristics of Patients Initiating
Empagliflozin (EMPA) or Other Non-Insulin
Glucose Lowering Drugs (GLDs) in the United
Kingdom (UK)

Soulmaz Fazeli Farsani1, Christina Raabe1,
Cynthia J. Girman2, Will Spencer3, Jyothis George3,
Patrice Verpillat1 and Kimberly G. Brodovicz4

1Boehringer Ingelheim International GmbH,
Ingelheim am Rhein, Germany; 2CERObs Consulting,
Chapel Hill, NC; 3Boehringer Ingelheim Ltd,
Bracknell, United Kingdom; 4Boehringer Ingelheim
Pharmaceuticals, Inc, Ridgefield, CT

Background: Preferential prescribing of the different
GLDs can be expected based on their effectiveness
and safety profiles. Assessing characteristics of patients

prescribed GLDs in the real-world can provide impor-
tant information to aid the conduct and interpretation
of future comparative effectiveness and safety studies.

Objectives: To assess baseline characteristics of
adults with type 2 diabetes (T2D) initiating a non-insu-
lin GLD.

Methods: The UK Clinical Practice Research Datalink
(CPRD), a primary care database, was used to assess
demographics, life style factors, laboratory tests, co-
morbidities, and concomitant medications of adults
with T2D initiating a GLD between Aug 2014 and
Sep 2015 (1st year of EMPA availability in the UK).
Descriptive analyses were performed using the
AETION Evidence Generation Platform Version
R2.1.2.

Results: Of 25,928 T2D patients, 110 started EMPA,
3,407 other sodium glucose cotransporter2 inhibitors
(SGLT-2i), and 22,411 other GLDs. EMPA (mean:
57 yrs) and glucagon-like peptide-1 agonist (GLP-1a)
(58) users were younger than users of other GLDs
(range: 61–65). Mean HbA1c for EMPA users (77
mmol/mol) was lower than for GLP-1a (81) and other
SGLT-2i (80) but higher than for dipeptidyl peptidase-
4 inhibitors (DPP-4i) (74) and metformin (70) users.
Baseline diabetes complications were more common
among patients starting EMPA, other SGLT-2i, or
other GLDs (range: 34–35%) vs. metformin (13%) or
sulfonylurea (SU) users (24%). Among EMPA users,
eye diseases (24%) and hypoglycemia (10%) were
the most prevalent diabetes manifestations before
treatment initiation. Mean BMI in EMPA (35 kg/m2),
other SGLT-2i (35), and GLP-1a (38) users were
higher than in DPP-4i, metformin, and SU users
(range: 32–33). Mean eGFR of EMPA (95 ml/min)
and other SGLT-2i users (93) were higher than other
groups; the lowest mean eGFR was observed for
DPP-4i (81) and SU users (85).

Conclusions: In the 1st year of availability, EMPA
initiators were generally younger with higher BMI
and eGFR, and a higher frequency of hypoglycemia
history vs. initiators of other GLDs. These early pat-
terns of prescribing for EMPA differ from other
GLDs, including other SGLT-2i, need to be consid-
ered in future comparative studies and the interpreta-
tion of spontaneous safety reporting.

214. Use of Dual Therapy for Treating Diabetes in
the UK
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Samantha Wilkinson1, Heide Stirnadel-Farrant2,
Laurie Tomlinson1, Liam Smeeth1 and Ian Douglas1

1London School Hygiene Tropical Medicine, London,
United Kingdom; 2GSK, London, United Kingdom

Background: Type 2 diabetes is a growing public
health concern, and antidiabetic drug options are
increasing.

Objectives: Describe how United Kingdom (UK) pri-
mary care clinicians use oral antidiabetic drugs.
Methods: We used UK Clinical Practice Research
Datalink data to investigate prescribing of second-line
drugs (oral combinations used after metformin mono-
therapy); thiazolidinediones (TZD), sulfonylureas,
SGLT2is and gliptins. We describe the comorbidity
profiles associated with drug choice, in UK primary
care 2004–2016.

Results: Between 2004 and 2016, 223,498 people
started oral antidiabetic therapy. Of these, 79% (n =
176,568) initiated treatment with metformin mono-
therapy. After initiation with metformin, 57% re-
ceived an additional drug or switched to another
drug. Use of sulfonylurea plus metformin dual ther-
apy changed; use peaked at 62% in 2008–2009 and
dropped to 36% by 2015–2016. Use of gliptin plus
metformin dual therapy increased; by 2015–2016, it
became as common as sulfonylurea plus metformin
dual therapy. TZD use declined; dual therapy with
metformin fell to just 2% in 2015–2016. We found
fewer people with reduced renal function (CKD stage
3 or lower) in the group that continued metformin and
received a second drug (18%, 10364/56459) com-
pared to those that switched to another drug and
discontinued metformin (31%, 3621/11731). In
2015–2016, the SGLT2i plus metformin therapy
group had the highest mean eGFR (77.1 mL/min/
1.73 m2, 95% CI: 76.2, 78.0), and the group
switching to gliptin monotherapy had the lowest
(69.8 mL/min/1.73 m2, 95% CI: 68.4, 71.2). In
2015–2016, the SGLT2i plus metformin group were
younger (mean: 55.42 se: 0.45) and the gliptin mono-
therapy group were older (mean: 68.4 se: 0.81).

Conclusions: Gliptins as second-line treatment are
now prescribed as often as sulfonylureas. TZD use
fell; prescriptions for TZDs are now rare. We found
more CKD in the group stopping metformin therapy,
compared to those changing to dual therapy. Younger
people, with better renal function, may receive
SGLT2is more often than other groups; this is

expected given that SGLT2is require good renal func-
tion and are a newer drug class. We will present details
of other comorbidities.

215. Discontinuation of Oral Diabetes Regimens
Among Patients with Reduced Renal Function

Christianne L. Roumie1, Jea Young Min2,
Amber Hackstadt1, Johnathan Chipman2,
Robert Greevy1, Adriana Hung1,
Carlos G. Grijalva2 and Marie R. Griffin1

1TennesseeValleyHealthcareVA,VanderbiltUniversity
Medical Center, Nashville, TN; 2Vanderbilt University
Medical Center, Nashville, TN

Background: In 2016, the FDA released a labeling
change expanding metformin use in patients with re-
duced renal function. Since 2008, the American Dia-
betes Association, the Canadian Diabetes Association
and European Association for the Study of Diabetes
have stated that metformin can be used in patients with
reduced renal function. In 2009, the Veterans Health
Administration (VHA) recommended to avoid
glyburide in patients with elevated creatinine due to
hypoglycemia. The impact of these recommendations
in practice is unclear.

Objectives: To determine time to metformin or sulfo-
nylurea discontinuation after reaching an elevated cre-
atinine among a cohort of veterans with diabetes. We
explored differences in trends over time.

Methods: We assembled a retrospective cohort of
Veterans who began metformin or sulfonylurea as
monotherapy for diabetes treatment and compared
time to discontinuation (switching or stopping) among
patients who reached a threshold creatinine of >1.4
mg/dL (women) or 1.5 mg/dL (men). VHA data were
linked to Medicare, Medicaid and National Death In-
dex data. Veterans age >18 years who received regu-
lar VHA care and initiated metformin or
sulfonylureas between 2002 and 2011 were identified
when they reached the threshold creatinine. Patients
were followed from the date of crossing the creatinine
threshold through loss to follow-up, death or drug dis-
continuation (non-persistence for 90 days). We calcu-
lated time to discontinuation overall and by calendar
year.

Results: Among 126,867 and 79,192 new users of
metformin and sulfonylurea; 22,658 (18%) and
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38,755 (49%), reached the threshold creatinine and
were studied. Median time to discontinuation was
0.96 vs 2.19 years for metformin and sulfonylurea.
Median time to metformin discontinuation was 0.9
year (CI 0.9, 1.0) before 2008 and 1.0 year (1.0, 1.1)
after 2008. Median time to sulfonylurea discontinua-
tion was 2.3 years (2.2, 2.4) before 2008 and 1.9 years
(1.8, 1.9) after 2008. Over the study years, there were
trends in the proportion of patients who discontinued
therapy within 1 year of reaching the threshold creati-
nine. Metformin discontinuation decreased from 52%
to 47%, and discontinuation of sulfonylureas increased
from 28% to 34%.

Conclusions: Consistent with clinical recommenda-
tions, time to metformin discontinuation increased
minimally after calendar year 2008, and proportion
discontinuing by 1 year fell below 50%. Time to sulfo-
nylurea discontinuation decreased after 2008, and the
proportion of patients who discontinued drug within
1 year increased.

216. Hypoglycemia in Portugal Study—Pharmacy
(HIPOS-PHARMA)

Carla Torre1, Sónia Romano1, José Guerreiro1,
Patrícia Longo1, Ana Miranda1, João Conceição2,
Sílvia Alão2 and Pedro Laires2

1National Association of Pharmacies, Lisboa,
Portugal; 2Merck Sharp & Dohme, Lisboa, Portugal

Background: Type 2 diabetes mellitus (T2DM) is a
chronic illness with both incidence and prevalence in-
creasing worldwide. In Portugal, diabetes prevalence
is 13.1%. Available treatments focus on avoiding hy-
perglycemia but in intensively managed patients, hy-
poglycemia episodes occur more frequently with
consequences from mild symptoms to very severe
ones, leading to substantial cost for society and for
NHS. In Portugal, hypoglycemia severity and fre-
quency at outpatient level remain poorly documented.

Objectives: To characterize and to determine the pro-
portion of ambulatory T2DM patients with mild to
moderate hypoglycemic events and to explore factors
that are possible associated with mild to moderate hy-
poglycemic episodes.

Methods: Observational, cross-sectional multicenter
study. Type 2 diabetes mellitus patients under treat-
ment for at least 3 months were recruited through

community pharmacies, from 4 April to 20 May
2016. A structured questionnaire was administered
by the pharmacist (socio-demographic and anthropo-
metric data, T2DM related data, antihyperglycemic
agent (AHA) therapy, other self-reported clinical in-
formation and previous experience with hypoglycemic
episodes). Descriptive statistics were performed. Mul-
tivariate logistic regression was used to explore factors
that may contribute to mild to moderate hypoglycemic
episodes.

Results: A total of 233 pharmacies recruited 1890 pa-
tients with a mean age of 67.11 (SD = 9.98) years and
50.58% were male. On average, participants reported
to have diabetes for 11.80 (SD = 9.33) years, 86.95%
had at least one chronic illness or complication of diabe-
tes and 76.76% were usually followed-up in primary
care. About 58% were on monotherapy or combination
of AHA excluding a secretagogue or insulin. The over-
all prevalence of mild to moderate hypoglycemic epi-
sodes in the 3 months prior to recruitment was 17.84%
(95% CI: [16.11%; 19.57%]). Results suggested that
men and patients having any AHA therapy excluding
secretagogue or insulin were less likely to have mild
to moderate hypoglycemic episodes (p < 0.05). Pa-
tients with BMI ≥30 kg/m2, employed, with diabetes
for 10 or more years, with eye diseases, disorders of
the kidney and hepatic failure were more likely to have
mild to moderate hypoglycemic episodes (p < 0.05).

Conclusions: Prevalence of ambulatory mild to mod-
erate hypoglycemic episodes found in the first Portu-
guese national level study was 17.84%. Findings
suggested that AHA therapy, duration of the disease
and related complications may contribute to the occur-
rence of hypoglycemic episodes.

217. Evaluating the Economic Burden and Health
Care Utilization of Migraine in the US Department
of Defense Population

Neel Vaidya1, Lin Xie1, Yuexi Wang1, Juan Du1 and
Onur Baser2,3

1STATinMED Research, Ann Arbor, MI; 2Columbia
University, New York, NY; 3STATinMED Research,
New York, NY

Background: According to the Migraine Research
Foundation, migraine is the sixth-most disabling ill-
ness in the world. The annual cost of migraine is esti-
mated at $5.6 to $17.2 billion in lost work productivity
in the United States.
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Objectives: To examine the economic burden and
health care utilization of Migraine in the US Depart-
ment of Defense (DoD) population.

Methods: Patients diagnosed with migraine were
identified (International Classification of Diseases,
9th Revision, Clinical Modification diagnosis code
346) using DoD data from 01 October 2010 to 31
October 2015. The first diagnosis date was designated
as the index date. A comparison cohort was created
for patients without migraine but of the same age,
sex, race, index year, and similar baseline Charlson
comorbidity index scores. The index date was chosen
randomly for the comparison cohort to minimize se-
lection bias. Patients in the disease and control co-
horts were required to have continuous medical and
pharmacy benefits 1 year pre- and 1 year post-index
date. Study outcomes, including health care costs
and utilization, were compared between the disease
and comparison cohorts based on the matched
sample.

Results: Eligible patients (N = 27,287) were identified
with and without migraine. After 1:1 propensity score
matching, 25,749 patients were identified in each co-
hort; the baseline characteristics were well balanced.
Patients with migraine were more likely to have a
greater mean number of inpatient (0.20 vs 0.08 visit,
p < 0.001), emergency room (ER) (1.00 vs 0.4 visit,
p < 0.001), ambulatory (22.44 vs 10.78 visits, p <
0.001) and pharmacy (13.9 vs 7.07 visits, p < 0.001)
visits. Higher all-cause health care costs were also ob-
served for migraine patients, including mean inpatient
($2,227 vs $870, p < 0.001), ER ($645 vs $228, p <
0.001), ambulatory ($6,313 vs $2,853, p < 0.001),
pharmacy ($1,290 vs $668, p < 0.001), and total costs
($10,474 vs $4,619; p < 0.001).

Conclusions: During a 12-month period, DoD pa-
tients diagnosed with migraine reported higher health
care utilization and costs than their matched controls.

218. Prevalence and Health Expenditure of
Amyotrophic Lateral Sclerosis in Taiwan (2003–
2014)

Jason C. Hsu and Chih-Ho Chou

National Cheng Kung University, Tainan, Taiwan

Background: Amyotrophic lateral sclerosis (ALS) is a
motor neuron disease and a progressive and fatal dis-
ease. It is a rare disease in Taiwan due to its low

prevalence. Few studies have estimated the disease
and economic burden of ALS in Taiwan overtime.

Objectives: This study aims to examine the trends in
prevalence of ALS and its health-related economic
burden in Taiwan.

Methods: We examined 2003–2014 (12 years) ALS-
related claims data from National Health Insurance
Research Database. We used time series analysis to as-
sess trends in prevalence of ALS, and overall
healthcare use and expenditures, including drugs. We
also compared these burdens between Taiwan and
other countries.

Results: During the 12-year study period, the esti-
mated prevalence of ALS increased from 0.50 to
2.04 per 100,000 population, an average rate of
28.32% increase per year. Higher number of pa-
tients was found for male (2.35 per 100,000 popu-
lation) than female (1.72 per 100,000 population),
and 55- to 59-year-old male and 60- to 64-year-
old female patients accounted the highest number
in 2014. Total health expenditures for ALS treat-
ment increased from US$0.98 to US$4.43 million;
however, proportion of health expenditure for pa-
tients with ALS among all patients with rare dis-
eases decreased from 6.43% to 3.19%; proportion
of drug expenditure for patients with ALS among
all patients with rare diseases decreased from
2.54% to 0.71%. Proportion of drug expenditure di-
vided by health expenditure for all patients with
ALS decreased from 28.05% to 19.82%. We found
a 10.68-fold difference in average health expendi-
ture and an 8.11-fold difference in average drug ex-
penditure between patients with ALS and all
patients in 2014.

Conclusions: Prevalence of ALS and related health/
drug expenditures have substantially grown in
Taiwan over the past 12 years, but proportion of both
health and drug expenditures for ALS patients among
all patients with rare diseases gradually decreased.
Drug expenditures accounted for the decreasing pro-
portion of health expenditures. Accessibility of drugs
and new drug development for ALS treatment are get-
ting important.

219. Epidemiology-Based Health Resource
Allocation for Cancer Prevention and Treatment in
Taiwan

Jason C. Hsu1, Peng-Chan Lin2 and Hone-Jay Chu1
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1National Cheng Kung University, Tainan, Taiwan; 2

National Cheng Kung University Hospital, Tainan,
Taiwan

Background: Previous studies reported that female
breast cancer, colorectal cancer, lung cancer and liver
cancer are the most common cancers and the major
cancers causing mortality in Taiwan currently. How-
ever, little is known about the trends of cancer-related
incidence and mortality.

Objectives: To improve health resource allocation for
cancer prevention and treatment in Taiwan, this study
examined longitudinal changes in incidence and mor-
tality of each type of cancer.

Methods: We collected the age-standardized inci-
dence and mortality data of 45 types of cancer from
Taiwan Cancer Registry Database (2004–2013). We
classified all types of cancer into four categories
based on the level of changes of incidence and mor-
tality between the year 2004 and 2013. The most typ-
ical types of cancer that belong to the four categories
were identified by using four-quadrant scatter plot
method.

Results: Among all types of cancer, the top four can-
cers with the greatest growth of incidence rates in
Taiwan in order were testicular cancer (growth rate:
83%), thyroid cancer (74%), uterine body cancer
(70%) and gingival cancer (69%); the top four can-
cers with the greatest growth of mortality rates in
Taiwan in order were eye and lacrimal gland cancer
(200%), testicular cancer (140%), renal pelvis and
other urinary system cancer (135%) and nasal cavi-
ties, middle ear and accessory sinuses cancer (62%).
Overall, since eye and lacrimal gland cancer (inci-
dence: 41%, mortality: 200%), testicular cancer
(83%, 140%), gingival cancer (69%, 60%) and uter-
ine body cancer (70%, 50%) have the highest in-
creases of integration of incidence and mortality,
these types of cancer require more resources to be
prevented and treated than other types of cancer. Al-
though Hodgkin’s lymphoma (46%, �50%) and
retro-peritoneum and peritoneal cancer (46%,
�37%) had the great increase of incidence, their mor-
tality reduced a lot, and prevention of these cancers
should be emphasized. On the other hand, other male
genital cancers (except prostate cancer and testicular
cancer) (�9%, 21%) had reducing incidence but in-
creasing mortality, and better treatments should be
developed and implemented. Finally, compared with
other types of cancer, both cervical cancer’s incidence

and mortality (�48%, �47%) declined the most due
to its past prevention screening and the contribution
of effective vaccines.

Conclusions: This study enables us to understand the
specific need to strengthen the prevention or treatment
of cancer categories, based on national-wide long-term
epidemiological trends.

220. Assessing the Economic Burden and 30-Day
Readmission Rates Among Patients with Heart
Failure in the US Veteran Health Administration
Population

Shivani Pandya1, Yiwen Cao1, Li Wang1 and
Onur Baser2,3

1STATinMED Research, Plano, TX; 2Columbia
University, New York, NY; 3STATinMED Research,
New York, NY

Background: Heart failure (HF) is highly prevalent
and associated with substantial morbidity and mortal-
ity, especially early post-diagnosis.

Objectives: To assess health care costs, 30-day read-
mission rates, and predictors of 30-day readmission
among patients diagnosed with heart failure (HF) in
the US Veterans Health Administration (VHA) popu-
lation (01OCT2010–30SEP2015).

Methods: Patients diagnosed with HF (International
Classification of Disease, 9th Revision, Clinical
Modification codes 402.01, 402.11, 402.91,
404.01, 404.11, 404.91, 404.03, 404.13, 404.93,
and 428) were identified from the VHA dataset
for the identification period (01OCT2011–
20SEP2014). The initial diagnosis date was desig-
nated as the index date. Patients without a HF di-
agnosis, but with the same age, race, and sex as
study HF patients were identified for comparison.
For control patients, the index date was randomly
selected to minimize bias. Adult patients were re-
quired to have continuous medical and pharmacy
benefits for 1 year pre- and post-index date.
Health-care costs and 30-day readmission rates dur-
ing the 1-year follow-up period were compared
among 1:1 matched patients with and without HF.
Logistic regression was used to examine the predic-
tors of 30-day readmission.

Results: After matching, 38,287 patients were in-
cluded in each group. Compared to patients without
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HF, those with HF incurred higher inpatient ($36,332
vs $1,035; p < 0.0001), outpatient ($10,143 vs
$1,999; p < 0.0001), and total costs ($46,474 vs
$3,033; p < 0.0001) as well as a higher 30-day read-
mission rates (20.9% vs 0.6%; p < 0.0001). The like-
lihood of 30-day readmission was higher among Black
(odds ratio [OR]: 1.2; p = 0.0299), and White patients
(OR: 1.3; p = 0.0046), compared to those of other
races and with higher Charlson comorbidity index
(CCI) scores (OR: 1.1; p < 0.0001).

Conclusions: Patients diagnosed with HF had signifi-
cantly higher 30-day readmission rates and economic
burden than those without HF. Race and CCI score
were significant predictors of 30-day readmission.

221. The Use of Hospital Care by People with
Intellectual Disabilities in England

Jessie O. Oyinlola1, Gerald Tompkins2,
Rachael Williams1 and Gyles Glover3

1Clinical Practice Research Datalink (CPRD),
London, United Kingdom; 2Newcastle University,
Newcastle, United Kingdom; 3Public Health England,
Cambridge, United Kingdom

Background: Healthcare providers have a responsi-
bility to reliably identify people with intellectual dis-
ability (ID) and ensure that appropriate provision is
made for them. A recent survey raised concerns re-
garding whether hospitals in England have adequate
arrangements for identifying the people who need this
care.

Objectives: To identify the proportion of admitted pa-
tient care delivered to patients with ID by exploring
patterns of use by people with and without ID.

Methods: Patients registered ≥1 day during 04/01/
2010–03/31/2014 at an English GP practice contribut-
ing to the Clinical Practice Research Datalink and eli-
gible for linkage with Hospital Episode Statistics were
included in the study cohort. Patients were followed
up to the end of the study period or censored when
they left the GP practice. Patients with ID were identi-
fied via Read codes. Indirectly, age–sex standardised
ratios (ISR) for bed days were calculated by speciality
with 95% confidence intervals (CI).

Results: Over 11 million person-years were included
in the study, including 59,247 (0.53%) attributable to
people with ID. People with ID accounted for 0.89%

of bed days, with proportions decreasing with age
and varying across speciality. People with ID occupied
over two and a half times the number of bed days com-
pared to the whole population. Dentistry (ISR 11.2, CI
10.0–12.4), paediatric care (ISR 10.0, CI 9.8–10.2)
and medical specialties (ISR 3.2, CI 3.1–3.2) showed
the highest excess rates.

Conclusions: Rates of admitted patient care are higher
for people with ID, with significant variation by age
and speciality. This results in a higher proportion of
bed days being occupied by patients with ID than the
proportion of people with ID in the population. The re-
sults can guide healthcare providers wishing to audit
the identification and care of people with ID.

222. Coverage of Treatments for Lower Back Pain:
A Pilot Study

Dora H. Lin1, Irene B. Murimi1, Jonathan Tierce1,
Christopher Jones2 and G. Caleb Alexander1,3

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 2U.S Department of Health and
Human Services, Washington, DC; 3Johns Hopkins
Medicine, Baltimore, MD

Background: Prescription opioid use, as well as opi-
oid-related injuries and deaths, have increased mark-
edly in the United States. In order to reverse this
trend, clinicians and patients must have sufficient ac-
cess to pharmacologic and non-pharmacologic alterna-
tives to prescription opioids.

Objectives: To characterize coverage policies for 63
pharmacologic and 12 non-pharmacologic treatments
for low back pain in the following: Medi-Cal, the larg-
est Medicaid program in the country; Anthem, a large
private insurer; and CVS Caremark, a large pharmacy
benefits manager.

Methods: We used descriptive statistics to assess pre-
scription drug coverage generosity based on Medi-
Cal’s Contract Drug List, Anthem’s 4-Tier National
Formulary and CVS Caremark’s Value Formulary.
We examined medical policy documents to determine
coverage of non-pharmacologic treatments.

Results: Of 63 prescription drug products for back
pain, Medi-Cal covered 23 (37%) products, Anthem
covered 52 (83%), and CVS Caremark covered 30
(48%). There was modest consensus in pharmaceuti-
cal coverage policy; 18 (29%) products were
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covered by all three payers, and 8 (13%) were not
covered by any. Prior authorization was more fre-
quently required for Medi-Cal non-opioids (31%)
and CVS opioids (50%) than for other payers and
product groups. Quantity limits were often imposed
for opioids. Among non-pharmacological therapies,
Medi-Cal covered occupational therapy, acupuncture
and chiropractic care up to 2 visits per month. An-
them covered a modestly greater variety of non-phar-
macological treatments with fewer limits on the
number of visits covered. Neither Medi-Cal nor An-
them covered treatments such as biofeedback, trans-
cranial magnetic stimulation, and cognitive
behavioral therapy.

Conclusions: Coverage is an important driver of utili-
zation of specific healthcare services. Our analysis
found substantial variability in the coverage of non-opioid
pharmacologic and non-pharmacologic treatments for
low back pain among these payers. Coverage restric-
tions may diminish the use of alternatives to opioids
in settings where such alternatives have a favorable
risk-benefit balance.

223. Medicine Use Profiles in Residential Aged
Care: Can They Inform Policy and Guide Practice?

Lisa G. Pont, Magda Raban, Andrew Georgiou and
Johanna Westbrook

Macquarie University, Sydney, Australia

Background: Residents in aged care facilities (RACF)
are at particular risk of medicine-related harm due to
high rates of medicine use, increased frailty, and med-
ical complexity. Despite this, limited data on use of
medicine use profiles among RACF residents exist.

Objectives: The aim of this study was to provide a
profile of medicine use in residential aged care over
a 24-hour period.

Methods: Design, setting and participants: A cross
sectional analysis of electronic medication administra-
tion data extracted from 71 residential aged care facil-
ities (n = 5079 residents) in 2015 was conducted.

Main outcome measures: Prevalence of medicine
use.

Results: Most residents (95.73%, n = 4863) received
one or more medicines during the 24-hour study win-
dow. Residents used a mean of 9.28 medicines that in-
creased with age. Polypharmacy (≥5 medicines) was

experienced by 84.62% (82.11–87.19), hyper-
polypharmacy (≥10 medicines) by 43.39% (41.60–
45.24) and 3.78% (3.26–4.35) of residents used 20 or
more medicines. The most frequently used medicine
in the 24-hour period was paracetamol. Four out of ev-
ery five residents (82.34%, 95% CI: 81.29–83.39) re-
ceived a medicine that acted on the nervous system
(ATC N). Almost 15% (14.25%, 95% CI: 13.29–
15.22) of residents required their medicines to be
crushed or the formulation modified for
administration.

Conclusions: The medicine profiles confirmed high
use of medicines in residential aged care. Analysis of
administrative medicines data from nursing home fa-
cilities provides a model for what is possible in terms
of delivering comprehensive data on medicine use
and baseline data against which the effectiveness of
practice and policy interventions can be measured.

224. Trends in Single Source Generic Product
Availability

Jodi B. Segal1,2, Aditi P. Sen2, Najlla Nassery1 and
Jeromie Ballreich2

1Johns Hopkins University School of Medicine,
Baltimore, MD; 2Johns Hopkins University
Bloomberg School of Public Health, Baltimore, MD

Background: Recently, there have been well-publi-
cized cases of generic manufacturers markedly in-
creasing the price of their established products. This
was driven, at least partially, by the lack of competi-
tion from other generic or brand manufacturers. There
have also been critical drug shortages when there is
only one supplier of a product.

Objectives: In this study, we aimed to quantify the
prevalence of single source generic products in the
U.S. We hypothesized that the prevalence of these
products increased in the early years of this decade.

Methods: We used Truven’s Red Book from 2010 to
2014 to characterize single source generic products.
With descriptive statistics, we characterized the pro-
portion of single source generic products among all
generic products by National Drug Codes (NDCs)
and separately, by generic product names. We tested
for trends over time with a Pearson’s chi-square test
and assessed for linearity of the trend. We explored
difference by therapeutic class by stratifying analyses
by the therapeutic classes as defined in Red Book.
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Results: After a decline in counts from 2010 to 2011,
the availability of single source generics increased
steadily between 2011 and 2014. When evaluated
by NDCs, the count of single source generic NDCs
increased from 2,178 to 4,182 from 2011 to 2014.
This represented a change from 516 to 704 unique
single-source generic products. The percentage of all
generic NDCs that were single source declined be-
tween 2010 and 2011 from 2.4% to 1.4% but then in-
creased steadily to 2.4%. The percentage of generic
products that were single source declined from 29%
to 25% in 2011 and climbed to 29% in 2014. Chi-
square tests indicate highly significant differences be-
tween years but without a linear trend across the five
years. Single-source generic prevalence varied mark-
edly by drug class, ranging from 71% for the
oxytoxic class in 2014 to 3% for smooth muscle re-
laxants in the same year. We recognize that appear-
ance in Red Book is not entirely coincident with
appearance in the market.

Conclusions: The prevalence of single source generic
products has increased over the past five years al-
though not dramatically. Ongoing research is examin-
ing the utilization of these products by commercially
insured individuals and evaluating how single source
status influences drug pricing.

225. Impact of Non-Persistence to Subcutaneous
TNF-α Inhibitors on Medical Resource Utilization
and Costs

Manon Belhassen1, Florence Tubach2,
Christophe Hudry3, Marie-Christine Woronoff4,
Laurie Levy-Bachelot5, Liliane Lamezec5,
Eric Van Ganse1 and Bruno Fautrel6

1HESPER 7425, Health Services and Performance Re-
search, University Claude Bernard Lyon 1; PELyon,
Pharmacoepidemiologie Lyon, Lyon, France; 2APHP,
Hôpital Pitié-Salpêtrière, Département de Biostatistiques,
Santé Publique et Information Médicale; APHP, Centre
de Pharmacoépidémiologie (Cephepi); INSERM, UMR
1123 ECEVE; Université Pierre et Marie Curie Paris 6,
Sorbonne Universités, Paris, France; 3AP-HP Hôpital
Cochin, Paris, France; 4CHU Besançon, Université
Franche-Comté, COMUE UBFC, UMR INSERM 1098,
Besançon, France; 5Merck Sharp & Dohme, Paris,
France; 66 Sorbonne Universités, UPMC Univ Paris
06; AP-HP, Rheumatology Department, Pitié Salpétrière
University Hospital, Paris, France

Background: Biotherapies such as subcutaneous tu-
mour necrosis factor-alpha inhibitors (SC-TNFis) have
transformed the management of rheumatoid diseases.
The assessment of SC-TNFis non-persistence and its
impact on medical resource utilization and costs are
needed.

Objectives: The objective was to assess the impact of
non-persistence to subcutaneous TNF-alpha inhibitors
on medical resource utilization and costs, for patients
initiating treatment with an SC-TNFi in France.

Methods: The French national health insurance
scheme (SNIIRAM) database lists all outpatient
and inpatient healthcare consumption for individuals
covered by the general health insurance scheme.
Using French claims data, conditions were diag-
nosed using long-term disease status and hospital
admission, based on ICD-10 codes of rheumatoid
arthritis, psoriatic arthritis and ankylosing spondyli-
tis. Patients were then identified through first-line
prescription filled for adalimumab (ADA),
etanercept (ETA), certolizumab pegol (CZP) and
golimumab (GLM) between 2012/07/01 and 2012/
12/31. The 12-month persistence status was esti-
mated with Kaplan–Meier analysis. A patient was
considered as non-persistent in the event of a
prolonged interruption of the therapy during 91
days or more. Persistent and non-persistent patients
were compared, after a 1:1 propensity score
matching, in term of medical resource utilization
and costs (from a National Health Service perspec-
tive) in the subsequent 12-month period.

Results: Among 3,804 patients initiating treatment
with an SC-TNFi in France between 2012/07/01 and
2012/12/31, 2,133 were classified as persistent at 12
months and 1,671 as non-persistent. After the 1:1 pro-
pensity score matching, 1,575 patients were studied in
each group. Persistent patients had a lower overall cost
than non-persistent patients (�787€): persistent pa-
tients had higher costs for drugs (+3,283€), due to
the cost of biotherapies but had lower costs associated
to non-drugs (�1,592€) and hospital admissions
(�2,478€).

Conclusions: The results indicate that persistence to
treatment with SC-TNFi may be associated with cost
offsets in terms of non-biologic costs, particularly for
hospital admissions. However, as always the case with
observational data, residual confounding factors
could explain part of the results (e.g. disease sever-
ity). Based on this study, persistent patients have an
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overall annual cost of 15,027€, with 71.4% attributable
to drugs, 20.4% to non-drugs and 8.2% to hospital
admissions.

226. Health-Care Utilization (HCU) and Costs of
Systemic Lupus Erythematosus (SLE) in the
United States: Systematic Review

Edward Hammond1, Irene B. Murimi2, Dora H. Lin2,
Hong Kan2, Jonothan Tierce2, Xia Wang1, Henk Nab3,
Barnabas Desta1 and G. Caleb Alexander2

1AstraZeneca, Gaithersburg, MD; 2Johns Hopkins
Bloomberg School of Public Health, Baltimore, MD;
3AstraZeneca, Cambridge, United Kingdom

Background: SLE HCU and costs are based mostly
on analyses conducted prior to 2011 and do not in-
clude recent treatment innovations and U.S. health
care marketplace changes.

Objectives:We aimed to summarize HCU patterns for
patients (pts) with SLE and characterize the direct and
indirect costs of SLE by disease severity in the United
States.

Methods: We searched PubMed and Embase for En-
glish-language articles on adult pts with SLE in the
United States published during January 2000–April
2016. HCU measures examined included emergency
department (ED) visits, hospitalizations, outpatient
visits, medication use, and adherence. Analyses were
restricted to observational studies, excluding case re-
ports and commentaries. Monetary costs were con-
verted to US 2016 $.

Results: In total, 4,700 articles were screened, 388 ar-
ticles were retained for full-text review, and 38 articles
were selected for inclusion. Across these 38 studies,
mean ED utilization rates were 0.9–2.1 visits/year.
Mean hospitalization rates were 0.4–2.6 inpatient
stays/year, with 5–6 days/stay on average. Pts aver-
aged 10–19 total physician visits/year. More than
90% of pts with SLE had ≥1 visit to a primary care
provider annually, with 51–71% visiting rheumatolo-
gists and 6–7% visiting nephrologists. Health-care re-
source use (ED visits, hospitalization rates, inpatient
length of stay, and ambulatory care) was greater for
pts with lupus nephritis (LN) than for pts with SLE
without LN. Mean annual direct costs from various
studies ranged between $15,171 and 88,445 for pts
with SLE regardless of the presence of LN. Nearly
all studies indicated that mean direct medical costs

were greater for pts with moderate or severe disease
($22,300–83,000) than for those with mild disease
($8,900–15,000). Mean annual pharmacy costs
ranged between $1,572–13,138, accounting for 19–
23% of total direct costs, and medical costs ranged
between $21,290 and 82,854. On average, 12–49%
of pts were unemployed, and the mean number of sick
days/month was 2.3 days. Range estimates of mean
total direct costs for pts with SLE overall were often
larger from commercial claims ($21,600–55,400)
than from public payers (Medicare and Medicaid,
$16,000–23,000).

Conclusions: Our findings suggest that pts with SLE,
especially those with moderate or severe disease, use
considerably more health care services and incur
greater direct and indirect costs relative to those with
mild disease. SLE remains a significant driver of
HCU and costs.

227. The Impact of Rheumatoid Arthritis on
Length of Stay and HealthCare Costs Following
Knee and Hip Replacements: A CPRD-HES
Linked Study

Edward Burn1, Christopher J. Edwards2,
David W. Murray1, Cyrus Cooper1,3, Nigel K. Arden1,
Rafael Pinedo-Villanueva1 and
Daniel Prieto-Alhambra1,4

1University of Oxford, Oxford, United Kingdom;
2University Hospital Southampton NHS Foundation
Trust, Southampton, United Kingdom; 3University of
Southampton, Southampton, United Kingdom;
4Universitat Autonoma de Barcelona and Instituto de
Salud Carlos III, Barcelona, Spain

Background: Care for individuals with rheumatoid
arthritis (RA) places a high cost on healthcare sys-
tems including following total knee replacement
(TKR) and total hip replacement (THR). There is a
lack of specific information about the size of this
cost.

Objectives: To determine the impact of RA on the
costs and length of stay (LoS) for primary and revision
TKR and THR.

Methods: Primary care records from the Clinical Prac-
tice Research Datalink (CPRD) were used to identify
individuals with a diagnosis of RA or OA. Linked hos-
pital records from Hospital Episode Statistics (HES)
were then used to identify TKR/THR. LoS for hospital
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spells and costs were estimated, with costs based on
NHS draft tariff prices for 2017/18. Generalised linear
models with a Gamma distribution and log link were
estimated, with diagnosis, age, gender, year of surgery
and Index of Multiple Deprivation (IMD) included as
explanatory variables.

Results: For primary TKR, 9,803 individuals had a di-
agnosis of knee OA and 956 had RA. RA was associ-
ated with a relative effect of 1.18 (1.13–1.24) for LoS
and 1.05 (1.03–1.06) for costs over those of OA. A to-
tal of 474 individuals with knee OA and 73 with RA
were identified undergoing revision TKR. RA was as-
sociated with a relative effect of 2.08 (1.39–3.22) for
LoS and 1.25 (1.11–1.42) for costs. For primary
THR, 10,490 individuals had hip OA and 715 RA.
RA was associated with a relative effect of 1.18
(1.07–1.31) for LoS and 1.04 (1.02–1.05) for costs.
567 individuals with hip OA and 105 with RA were
identified for revision THR. RA was associated with
a relative effect of 1.35 (1.03–1.78) for LoS and 1.18
(1.07–1.31) for costs.

Conclusions: A diagnosis of RA was associated with
an 18% increase in LoS and 5% higher costs for both
primary TKR and THR with respect to patients with
OA. Similarly, RA patients had a 108% and 35% lon-
ger LoS and 25% and 18% higher costs for revision
TKR and THR, respectively, relative to OA. This in-
formation will allow a more accurate assessment of
the cost utility of new therapies for RA that might re-
duce the need for joint replacement.

228. US Medicaid Expenditures and Estimated
Rebates for Epinephrine Autoinjectors, 2012 to
2016

Jing Luo, Aaron Kesselheim and Jerry Avorn

Brigham and Women’s Hospital, Boston, MA

Background: The epinephrine autoinjector EpiPen re-
ceived considerable scrutiny because Mylan, its manu-
facturer, increased its U.S. list price to $609 even
though the only ingredient, epinephrine, was discov-
ered over 100 years ago. The company recently an-
nounced a $465 million settlement with the
Department of Justice to resolve a fraud investigation,
alleging that Mylan misclassified EpiPen as a generic
drug for the Medicaid Drug Rebate Program.

Objectives: Since the economic impact of the mis-
classification of EpiPen by Mylan remains

controversial, we used publicly available data to esti-
mate the amount of money Medicaid lost due to
Mylan’s classification of EpiPen as a generic product,
to help policymakers evaluate the value of the pro-
posed settlement.

Methods: We obtained volume and expenditure data
for EpiPen, EpiPen Jr, EpiPen 2-Pak and EpiPen 2-
Pak Jr using the Medicaid Drug Utilization database.
We calculated rebates under brand-name and generic
scenarios for the latter two products by merging Na-
tional Average Drug Acquisition Costs (NADAC)
with Medicaid volume from the fourth quarter of
2012 to the first quarter of 2016. NADAC is derived
from surveys of invoiced prices at retail community
pharmacies and helps Medicaid directors evaluate
pharmacy payments. All estimates were calculated
using statutory defined formulas for generic (0.13 ×
NADAC) and brand-name rebate amounts (NADAC
× 0.231 + additional rebate amount to account for in-
creases in price above inflation). We adjusted for infla-
tion using the consumer price index for all urban
consumers.

Results: We estimate that the total generic rebate
amount paid by Mylan from the fourth quarter of
2012 to the first quarter of 2016 was $112.2 million.
If Mylan had correctly classified EpiPen 2-Pak and
EpiPen 2-Pak Jr. as brand-name products, the total re-
bate amount would have been much greater—at least
$528.3 million. Thus, Mylan avoided paying Medicaid
a minimum of $426.1 million in rebates by classifying
its product as generic.

Conclusions: Our estimate of $426 million in ex-
cess Medicaid spending for epinephrine
autoinjector sales covers only 2 formulations and
the years 2012 through 2016. Therefore, we be-
lieve that the proposed $465 million settlement un-
derestimates the actual cost of Mylan’s strategy
pointing to the limits of litigation as a way of re-
covering taxpayer funds. A better way to avert
such profit-maximizing strategies would be to pre-
vent manufacturers from classifying their own
products as generic or branded for Medicaid rebate
purposes.

229. Cost Analysis of Patients Undergoing
Maintenance Hemodialysis—A Multicentric
Patient Perspective Study

Uday Venkat Mateti1, Anantha Naik Nagappa2 and
Ravindra Prabhu Attur3
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1NGSM Institute of Pharmaceutical Sciences, Nitte
University, Mangaluru, India; 2Manipal College of
Pharmaceutical Sciences, Manipal University,
Manipal, India; 3Kasturba Medical College, Kasturba
Hospital, Manipal University, Manipal, India

Background: Chronic kidney disease is increasing in
epidemic proportions in India and will be the third big-
gest culprit of morbidity and mortality after cancer and
cardiovascular diseases.

Objectives: To calculate the out-of-pocket expenses
of patients undergoing maintenance hemodialysis
(HD) in academic, government and corporate
hospitals.

Methods: A prospective observational study was con-
ducted for a period of 12 months at academic, govern-
ment and corporate hospitals. The patients of either
gender aged between 18 and 75 years undergoing
maintenance HD were enrolled in the study. The data
were collected in a designed data collection form that
contains the sociodemographic details and the annual
costs; data related to travel for treatment, medications,
HD and laboratory costs were collected from the pa-
tients, patients’ attendants and their medical bills.
The patients’ out-of-pocket expenses are taken into ac-
count for cost analysis calculations.

Results: At the end of the study, 153 patients were
followed. Out of 153 patients, 83 from academic hospi-
tal, 18 from government hospital and 52 from corporate
hospital. The mean age of the academic, government
and corporate hospitals patients were 51.09 ± 11.46,
48.5 ± 14.78 and 53.37 ± 13.49, respectively. Majority
of the patients were lower middle class (42.15% and
38.57%) at academic and corporate hospitals where
as upper lower class (50%) at government hospital.
The annual median out-of-pocket expenses for HD
(86715 INR, 29175 INR and 102913 INR), medica-
tions (22206 INR, 13015 INR and 22472 INR), labora-
tory investigations (2621 INR, 2697 INR and 3657
INR), consultation fee (1162 INR, 1225 INR and
1453 INR) and transportation (9517 INR, 7840 INR
and 9945 INR) costs at academic, government and cor-
porate hospitals, respectively.

Conclusions: The annual median total out-of-pocket
expenses of patients undergoing maintenance HD in
academic, government and corporate hospitals were
117188 INR, 60274 INR and 143103 INR, respec-
tively. These results will be useful for the stake-
holders, government, regulators and policy makers

while preparing and implementing the budget for
the healthcare.

230. Abstract Withdrawn

231. Cost-Effectiveness of Human Papilloma Virus
(HPV) Vaccination in Nigeria: A Decision Analysis
Using Pragmatic Parameter Estimates For Cost
and Programme Coverage Human Papilloma Virus
(HPV) Vaccination in Nigeria: A Decision Analysis
Using Pragmatic Parameter Estimates for Cost and
Programme Coverage

Obinna Ikechukwu Ekwunife1 and
Stefan K. Lhachimi2

1Nnamdi Azikiwe University, Awka, Nigeria;
2University of Bremen, Bremen, Germany

Background: World Health Organisation recom-
mends routine Human Papilloma Virus (HPV) vacci-
nation for girls when its cost-effectiveness in the
country or region has been duly considered.

Objectives: We therefore aimed to evaluate cost-ef-
fectiveness of HPV vaccination in Nigeria using prag-
matic parameter estimates for cost and programme
coverage, i.e. realistically achievable in the studied
context.

Methods: A microsimulation frame-work was used.
The natural history for cervical cancer disease was
remodelled from a previous Nigerian model-based
study. Costing was based on health providers’ per-
spective. Disability adjusted life years attributable to
cervical cancer mortality served as benefit estimate.
Suitable policy option was obtained by calculating
the incremental costs-effectiveness ratio. Probabilistic
sensitivity analysis was used to assess parameter un-
certainty. One-way sensitivity analysis was used to ex-
plore the robustness of the policy recommendation to
key parameters alteration. Expected value of perfect
information (EVPI) was calculated to determine the
expected opportunity cost associated with choosing
the optimal scenario or strategy at the maximum
cost-effectiveness threshold.

Results: Combination of the current scenario of oppor-
tunistic screening and national HPV vaccination pro-
gramme (CS + NV) was the only cost-effective and
robust policy option. However, CS + NV scenario
was only cost-effective, and so far, the unit cost of
HPV vaccine did not exceed $5. EVPI analysis showed
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that it may be worthwhile to conduct additional re-
search to inform the decision to adopt CS + NV.

Conclusions: National HPV vaccination combined
with opportunist cervical cancer screening is cost-ef-
fective in Nigeria. However, adoption of this strategy
should depend on its relative efficiency when com-
pared to other competing new vaccines and health
interventions.

232. Additive Impact of Pneumococcal and
Influenza Vaccination on Spending for Acute
Respiratory Infection, Pneumonia and Influenza
Among Medicare Beneficiaries

Tham T. Le, Julia Slejko and
Eberechukwu Onukwugha

University of Maryland School of Pharmacy,
Baltimore, MD

Background: Effective vaccines benefit older adults
who are vulnerable to common infections. Studies
have suggested potential additive effect of pneumo-
coccal and influenza vaccination in reducing respira-
tory infection risk among older adults. It is unclear
whether an additive impact exists with regard to hospi-
tal spending among Medicare population in the United
States.

Objectives: To assess the additive impact of dual
pneumococcal vaccination (PV) and influenza vacci-
nation (IV) on hospitalization-related expenditures
for acute respiratory tract infection (ARTI), pneumo-
nia, and influenza among US Medicare population.

Methods: We used data from the Medicare Current
Beneficiary Survey (MCBS), a nationally representa-
tive sample of Medicare beneficiaries that links survey
data with Medicare claims data. We included benefi-
ciaries with Parts A and B coverage and aged 65 or
older. PV was identified using survey response or
claim records from June 2007 to May 2012. IV was
identified using survey response or claim records from
June 2011 to May 2012. Outcomes of interest included
any related inpatient and outpatient expenditure asso-
ciated with ARTI, pneumonia, and influenza from
June 2011 to May 2012. Generalized linear model
was used to assess the association of spending with
vaccination status.

Results: Among 7,846 beneficiaries in the cohort,
4,925 (62.8%) had both PV and IV, 675 (8.6%) had

IV only, 792 (9.2%) had PV only, and 1,484 (18.9%)
had neither. The risk of experiencing an ARTI, pneu-
monia, and influenza hospitalization among PV and
IV, IV only and PV only group was 7.61%, 6.22%,
and 7.33%, respectively. In the unadjusted analysis,
means of inpatient and outpatient spending among
the three groups respectively were $49,243 and
$5,634; $52,012 and $4,419; and $49,867 and
$4,287 (p-value = 0.85 and < 0.01).

Conclusions: The preliminary results suggested no
statistically significant reduction in spending among
beneficiaries who vaccinated with both pneumococcal
and influenza vaccines. Further analysis is necessary
regarding the additive impact of the two vaccines
among Medicare population.

233. Cost Analysis of Idiopathic Pulmonary
Fibrosis: A Nintedanib Example

Hristina Lebanova1, Bogdan Kirilov2,
Evgeni Grigorov3, Vessela Ninova2 and Ilko Getov4

1Medical University-Pleven, Pleven, Bulgaria;
2Boehringer Ingelheim GmbH, Sofia, Bulgaria; 3Med-
ical University-Varna, Varna, Bulgaria; 4Medical
University-Sofia, Sofia, Bulgaria

Background: Idiopatic pulmonary fibrosis (IPF) is a
progressive, incurable and fatal chronic disease with
scarring of delicate lung tissues. It places high eco-
nomic burden on healthcare systems due to frequent
and prolonged hospitalizations and outpatient visits.
No specific treatment for IPF is available in Bulgaria
as of December 2016, and no pharmacoeconomic as-
sessment of the therapy was performed till now.

Objectives: The aim of the study was to estimate
and analyze the annual costs for treatment with
nintedanib for 3-year period on the basis of the total
number of Bulgarian patients diagnosed with IPF.
The main objectives are to predict the budget impact
for the National Health Insurance Fund and applica-
tion to the positive drug list. Pharmaceutical costs
and related medical events are included in the
analysis.

Methods: The number of patients with IPF was de-
fined using available epidemiological data from the
scientific literature and public insurer database.
Identification, measurement and valuation of direct
medical costs associated with nintedanib were per-
formed. Data for comparators were retrieved from
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the positive drug list (PDL). The costs were strati-
fied by type of cost (pharmaceutical and
hospitalization).

Results: The epidemiological part of the study shows
that expected number of patients with IPF in
Bulgaria for the period 2018–2020 varies between
973 and 1001. The number of patients suitable for
treatment with nintedanib is 16 (2018), 37 (2019)
and 64 (2020). The total annual cost for treatment
was calculated to be 470 344 EUR for 2018, 1 035
877 EUR for 2019 and 1 706 465 EUR for 2020.
The annual costs for hospitalization per patient were
calculated to be 912 EUR.

Conclusions: The real number of patients with IPF is
low according to epidemiological data. The performed
analysis clearly shows that we do not expected huge fi-
nancial burden on public health insurance system.

234. Complications, Comorbidities, and Associated
Acute Care Utilization in Hyperuricemic Patients

Kathy W. Belk and Christopher W. Craver

Vizient, Inc, Irving, TX

Background: Hyperuricemia (HU) is abnormally ele-
vated levels of uric acid in the blood. While HU is of-
ten asymptomatic, patients sometimes experience
complications such as gout, nephrolithiasis, or renal
failure as a result of HU.

Objectives: The objective of this analysis is to de-
scribe complications and comorbidities in HU patients
utilizing acute care hospital services and examine
drivers of hospital utilization in this population.

Methods: A retrospective descriptive study was con-
ducted on a cross section of HU discharges in the
MedAssets health system data for inpatient (N =
2651) and outpatient (N = 13349) visits from October
2015 through December 2016. Multivariable logistic
regression was used to identify significant drivers of
inpatient admission.

Results: The sample included 11525 unique patients
from 308 hospitals with an average age of 64.8 years.
The population included slightly more males (59.4%)
than females and had an average Charlson comorbidity
score of 3.1. The most common comorbid conditions
were renal disease (44.9%), hyperlipidemia (37.4%),
diabetes (30.4%), anemia (24.1%), congestive heart

failure (20.4%), and chronic pulmonary disease
(20.2%). In addition, 37.4% had fluid, electrolyte, or
acid imbalances. The most common disease-related
complications included gout (10.1%) and urinary tract
infections (4.5%). Overall, 16.6% of hospital utiliza-
tion occurred in the inpatient setting with an average
length of stay of 9.1 days, cost of $20358 and readmis-
sion rate of 7.7%. The largest predictors of inpatient
admission were cardiac arrest (OR = 33.8, p <
.0001), nephropathy (OR = 24.2, p = .0041), tumor ly-
sis (OR = 13.2, p < .0001), anemia (OR = 5.8, p <
.0001), urinary tract infection (OR = 5.8, p < .0001),
and cardiac arrhythmia (OR = 5.2, p < .0001).

Conclusions: HU patients treated in the acute care en-
vironment have a high number of comorbidities. Hos-
pital utilization is primarily outpatient based; however,
cardiovascular and renal comorbidities as well as che-
motherapy-related complications may lead to lengthy
and costly inpatient admissions.

235. Effects of Initiating Cardiac Rehabilitation
After Myocardial Infarction on Subsequent
Hospitalizations in Older Adults

Montika Bush, Ross J. SimpsonJr,
Anna Kucharska-Newton, Gang Fang, Til Stürmer and
M. Alan Brookhart

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: History of myocardial infarction (MI) is
prevalent in 7.6 million people over the age of 20 in
the United States based upon a recent national survey
with a larger proportion occurring in adult over the
age of 60 years old. Although participation in outpa-
tient cardiac rehabilitation reduces all-cause mortality,
less is known about the effect on cardiovascular and
all-cause hospitalization.

Objectives: The objective of this study is to inves-
tigate the effect of CR initiation on hospitalization
following myocardial infarction (MI) among older
adults.

Methods: Medicare beneficiaries were eligible for
this study if they were hospitalized between January
1, 2008, and December 31, 2008, with an acute MI
discharge code in the primary or secondary position,
survived for at least 60 days post-discharge, were 65
and 88 years old at the time of their index MI, had
a revascularization procedure during their index
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hospitalizations, and were continuously enrolled in
Medicare Part A, B, and D between January 2007
and death or end of 2009. Beneficiaries were ex-
cluded if they: 1) had MI hospitalization in the year
prior to the index event; 2) had a claim for specific
frailty indicators in the year prior to the index event;
3) were not discharged into the community; or 4) the
index MI hospitalization was longer than 153 days.
Initiation of CR was assessed in the 60-day post MI
discharge. Competing risk survival analysis was used
to estimate the proportion of the population that was
hospitalized between the end of the exposure period
and December 31, 2009, treating death as a compet-
ing event.

Results: Of the 32,851 Medicare beneficiaries who
met study criteria, the majority were Whites (88.4%)
and approximately half were male (52.1%). At the
time of their index MI, the mean age of participants
was 75 (SD 6.0) years old. In this study, 21% of ben-
eficiaries initiated CR within 60 days of discharge
completing an average of 10 sessions during the 60-
day window. At 1-year post discharge, CR initiators
had a lower risk of cardiovascular (15.7% 95%CI:
14.3%, 17.2%) and all-cause (30.4% 95%CI: 28.8%,
32.1%) hospitalization than non-initiators (18.0%
95%CI: 17.6%, 18.4%; 33.2% 95%CI: 32.5%,
33.8%, respectively).

Conclusions: Outpatient cardiac rehabilitation reduces
cardiovascular and all-cause hospital admissions 1-
year post discharge in older MI survivors.

236. A Descriptive Analysis of the Health-Care
Utilization and Costs of Patients Diagnosed with
Multiple Myeloma in the U.S. Medicare Population

Adesuwa Ogbomo1, Allison Keshishian1, Lin Xie1,
Yiyun Lin1 and Onur Baser2,3

1STATinMED Research, Ann Arbor, MI; 2Columbia
University, New York, NY; 3STATinMED Research,
New York, NY

Background: In 2011, an estimated 20,520 patients
were diagnosed with multiple myeloma (MM) and an
estimated 10,610 MM-related deaths occurred in the
U.S.

Objectives: To examine the health care utilization and
costs incurred by patients diagnosed with MM in the
U.S. Medicare population

Methods: Patients diagnosed with MM were identi-
fied (International Classification of Diseases, 9th Revi-
sion, Clinical Modification diagnosis codes 203.0×)
using national Medicare data from 01 January 2009
to 31 December 2014. The date of the first diagnosis
was designated as the index date. Patients were re-
quired to have continuous medical and pharmacy ben-
efits 12 months pre- and post-index date. Study
variables included demographics, clinical characteris-
tics, health care costs, and utilization for patients diag-
nosed with MM.

Results: A total of 299,349 MM patients were identi-
fied. The mean age was 77 years. A majority of the
patients were female (53.26%) and Whites
(82.27%). About 39.04% of the patients resided in
the South, 23.84% resided in the Midwest, and
19.56% resided in the Northeast regions of the U.S.
The mean Charlson comorbidity index (CCI) score
was 5.03 (SD = 3.50). The most commonly diag-
nosed comorbid conditions included hypertension
(78.34%), other malignancies (57.27%), and diabetes
mellitus (35.35%). Health-care utilization were
assessed including the proportion of patients with in-
patient (26.76%), emergency room (ER) (27.74%),
physician office (93.88%), outpatient (80.99%),
skilled nursing facility (SNF) (7.19%), home health
agency (HHA) (15.48%), and durable medical equip-
ment (DME) (40.94%) visits. Patients with MM in-
curred high health care costs, including inpatient
($6,944), ER ($292), physician office ($5,070), out-
patient ($9,958), SNF ($1,574), HHA ($956), DME
($562), Part D pharmacy ($2,552), and total costs
($28,262).

Conclusions: During a 12-month period, Medicare
patients diagnosed with MM incurred substantial
health care utilization and costs.

237. Drug-Related Hospital Admission: Predictors
and Cost Implicated

Justin Kurian5700151, R.S. Savitha1, Ann Kuruvilla1,
Manikanta Nalla1, Sai Ashritha Allamaraju1,
Dalwin Wilson1 and M.G. Narahari2

1JSS College of Pharmacy, Mysore, India; 2JSS
Hospital, Mysore, India

Background: In India, studies related to drug-related
hospital admissions are still in its infancy. Lack of a
centralized system to monitor the hospital admissions
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is one of the major barrier before epidemiologists to
generate data of the same.

Objectives: To study and assess the types and out-
comes of drug-related hospital admissions (DRHA)
in a tertiary care teaching hospital.

Methods: Prospective observational study was con-
ducted over a period of six months at South Indian
teaching hospital. Patients of any age and gender,
who were admitted to the hospital due to drug re-
lated problems (DRPs) with or without comorbidi-
ties, were enrolled in the study. All the necessary
data such as demographic details, medical and med-
ication history, reasons for admission, diagnosis, cost
of stay and all other data pertaining to drug-related
problems (DRPs) were collected. DRPs were classi-
fied as per Hepler and Strand classification, and the
implicated drugs were coded by using Anatomical
Therapeutic Chemical Classification system (ATC)
code. Predictors of DRHA were identified by using
chi-square test.

Results: A total 183 DRHA occurred. The prevalence
of DRHA was 1.27%. Failure to receive drugs (92
cases, 50.27%) accounted for the maximum DRHA,
followed by ADRs (85 cases, 46.44%) and overdose
(6 cases, 3.27%). More number of DRHA were due
to Alimentary tract and metabolism class drugs. The
average length of hospital stay due to DRHA were
found to be 7 days [6.96, (sd ± 2.42)]. The average
cost associated with DRHA was found to be INR
10,440 (USD-174, £-149). Age (above 60) and fe-
male gender were identified as the predictors of
DRHA.

Conclusions: Failure to receive drug was identified as
the major DRP resulted in DRHA, and it was found to
be more in elderly and male patients.

238. Can We Generalize? An Example of Older
Adults with Metastatic Colorectal Cancer

Michael Webster-Clark1, Hanna Sanoff2,
Til Stürmer1 and Jennifer L. Lund1

1Gillings School of Global Public Health, University of
North Carolina at Chapel Hill, Chapel Hill, NC; 2UNC
School of Medicine, Chapel Hill, NC

Background: Clinical trial enrollees often differ from
individuals treated in routine care. There have been

limited attempts to quantify the degree to which these
differences jeopardize transportability.

Objectives: To implement a method assessing the de-
gree to which treatment effects can be transported be-
yond trial populations.

Methods: We first identified patients diagnosed with
metastatic colorectal cancer at age >65 years and
treated with bevacizumab and oxaliplatin in routine
care using the SEER-Medicare data from 2003 to
2011. We then obtained data for similar individuals
aged >65 years randomized to the bevacizumab and
oxaliplatin control arm of the phase III HORIZON-
III trial via Project Datasphere. Using these two
datasets, we constructed inverse probability of sam-
pling (IPS) weights for trial participants based on po-
tential modifiers of treatment effects, including age,
sex, cancer site, and tumor grade. We compared crude
survival curves from the SEER-Medicare cohort to (1)
the unweighted and (2) IPS weighted HORIZON-III
populations. Analyses were repeated after restricting
the SEER-Medicare cohort to patients with a low
predicted probability of frailty using a claims-based
algorithm. Cox proportional hazards models were
used to compare overall survival in the HORIZON-
III trial population versus the SEER-Medicare
cohort.

Results: The trial population (n = 232) differed from
the unrestricted (n = 1942) and frailty-restricted (n =
1796) SEER-Medicare cohorts with respect to age
(>74 years, 19% vs 37% vs 35%), sex (male: 63%
vs 54% vs 53%), and cancer site (rectal: 31% vs
21% vs 21%). Hazard ratios (HRs) were furthest
from the null for the comparison of the unweighted
trial and unrestricted SEER-Medicare cohort (HR =
0.72, 95% C.I. 0.58, 0.89) but moved towards the
null after IPS weighting (HR = 0.89, 95%
C.I.0.70, 1.12) and were closest to the null when
comparing the IPS weighted trial to the restricted
SEER-Medicare cohort (HR = 0.93, 95% C.I. 0.73,
1.17).

Conclusions: Survival was shorter in bevacizumab-
treated metastatic colorectal cancer patients in the
SEER-Medicare population than patients enrolled on
the bevacizumab arm of HORIZON-III. The IPS
model reduced survival differences and may be useful
when attempting to transport treatment effects in this
specific setting, but exclusion of frail patients from tri-
als warranted careful consideration.
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239. Generalisability of Salford Lung Study:
Comparing COPD Patients Enrolled in a Regional
Effectiveness Trial with Matched COPD Patients
across England

Matthew Sperrin1, Tjeerd Van Staa1,
Mike Barrowman1, Alexander Pate1, Dave Webb2,
Jeanne M. Pimenta2, Rachael Williams3 and
Kourtney Davis4

1University of Manchester, Manchester, United
Kingdom; 2GlaxoSmithKline, Stockley Park, United
Kingdom; 3Clinical Practice Research Datalink,
London, United Kingdom; 4GlaxoSmithKline,
Philadelphia, PA

Background: Salford Lung Study (SLS) is a unique
open label randomised controlled trial evaluating the
effectiveness of initiating with fluticasone furorate/
vilanterol compared with continuing on usual care
among patients with chronic obstructive pulmonary
disease (COPD), in Salford and Greater Manchester,
England. Of interest when interpreting the SLS is the
extent to which Salford represents the wider England
population.

Objectives: To evaluate the representativeness of the
SLS COPD usual care arm compared with the COPD
population in England.

Methods: The England COPD population was repre-
sented using Clinical Practice Research Datalink
(CPRD) primary care data linked to Hospital Episode
Statistics and Index of Multiple Deprivation data.
COPD patients from outside Greater Manchester that
met SLS inclusion criteria were identified, and
pseudo-recruitment dates were matched to SLS re-
cruitment dates. Baseline data (demographics, COPD
disease measures and comorbidities) were ascertained.
The distribution of each baseline variable was ag-

gregated to pseudonymised local authority (LA) level
in CPRD (using means for continuous variables and
chi-squared statistics for categorical); an empirical dis-
tribution of variability across LAs was produced. The
comparable statistic from SLS (considered a single
LA) was converted to a percentile in the LA distribu-
tion. An SLS percentile outside 2.5–97.5% range for
continuous (0–95% range for categorical) variables
was classified as ‘unusual’.

Results: A cohort of 16,745 CPRD trial-eligible pa-
tients were matched to 1,403 SLS usual care patients.
SLS participants were younger (mean age = 66.7 vs

71.1 years, percentile = 0.7) with a higher number of
prior exacerbations in prior 12 months (2.0 vs 1.6, per-
centile = 98.1) than the CPRD cohort. Trial partici-
pants were more deprived, more likely to smoke and
had higher GOLD Stage, yet had lower dyspnoea
scores (all percentile = 100). No differences were
observed for gender, FEV-1, respiratory vaccination
history, or specific comorbidities (CVD, depression,
anxiety, asthma, pneumonia, gastro-oesophageal
reflux and peptic ulcer disease).

Conclusions: When compared with the CPRD cohort,
SLS subjects had higher levels of deprivation,
smoking and prior exacerbations, though were repre-
sentative for gender, spirometry and comorbidities.
Differences between the trial and target populations
should be taken into account when generalising effec-
tiveness trials. GSK funded study 201491.

240. The Role of Gender as an Effect Measure
Modifier in the Seek, Test, Treat, Retain (STTR)
HIV Consortium: Evaluating the Relationship
Between Antiretroviral Adherence and Poly-
Substance Use

Maria E. Perez Trejo1, Lauren N. Strand1,
Robin M. Nance1, Bridget Kruszka1,
Frederick L. Altice2, Curt G. Beckwith3,
Redonna Chandler4, Charles M. Cleland5,
Heidi M. Crane1, Chinazo O. Cunningham6,
William Cunningham7, Mika Matsuzaki1,
Joseph A.C. Delaney1, Daniel J. Feaster8, Irene Kuo9,
Lisa Metsch10, Elise Riley11, Wendee Wechsberg12,
Shoshana Y. Kahana13 and Sandra A. Springer14

1University of Washington, Seattle, WA; 2Yale, New
Haven, CT; 3Brown University, Providence, RI; 4Na-
tional Center for Advancing Translational Sciences,
Bethesda, MD; 5New York University, New York, NY;
6Albert Einstein College of Medicine, Bronx, NY;
7University of California Los Angeles, Los Angeles,
CA; 8University of Miami, Miami, FL; 9George
Washington University, Washington, DC; 10Columbia
University, New York, NY; 11University of California
San Francisco, San Francisco, CA; 12RTI Interna-
tional, Research Triangle Park, NC; 13National Insti-
tute on Drug Abuse, Rockville, MD; 14Yale University,
New Haven, CT

Background: Substance use negatively impacts all as-
pects of the STTR continuum of care, and it is impor-
tant to assess the effect of gender-related differences
among people living with HIV (PLH).
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Objectives: Here, we combine studies in the STTR
HIV Consortium to examine whether gender may be
an important factor in antiretroviral (ART) adherence.

Methods: Analysis included studies contained cross-
sectional data on associations of interest. We first es-
timated absolute ART adherence by gender in robust
linear regression. We also estimated marginal struc-
tural relative risk regression models (SRRRMs),
using age, sex, and study site as predictors for inverse
probability of poly-substance use weights. Substances
included binge alcohol, marijuana, cocaine, opioids,
and amphetamines. ART adherence was assessed
with the visual analogue scale (VAS), and optimal
adherence was defined as ≥95% of prescribed doses
taken.

Results: Among 980 PLH from 9 US studies includ-
ing 227 cis-gender and 54 trans-gender women
(TGW) and 699 men. Overall, there were 611 poly-
substance users. Robust regression showed no differ-
ence in absolute adherence levels among men and cis
women (p = 0.65), but a difference for TGW (�4%, p =
0.0275). Using SRRRMs, participants using multiple
substances (compared with zero or one) were less
likely to report optimal adherence with a relative risk
(RR) of 0.88 (95% CI: 0.79, 0.98). By gender, the as-
sociations were 1.05 (95% CI: 0.86, 1.27) for cis
women, 0.84 (95% CI: 0.74, 0.95) for men, and 0.76
(95% CI: 0.43, 1.33) for TGW. Stabilized inverse
probability of poly-substance use weights ranged from
0.38 to 6.65. There was an interaction between cis
women and poly-substance use (p = 0.0484), although
bootstrapping differences between estimates were sen-
sitive to random samples drawn, giving inconsistent
results as to statistical significance.

Conclusions: Despite small sample size, TGW
seemed to have lower overall ART adherence in these
studies. Gender-related differences in the association
between multiple substance use and ART adherence
may have implications for gender-focused interven-
tions among PLWH.

241. Is Patient Exposure a Determinant of Timing
and Frequency of Safety Issues?

Alexandra Pacurariu1,2, Christina Hoeve1,
Peter Arlett3, Georgy Genov3, Jim Slattery3,
Miriam Sturkenboom1 and Sabine Straus1,2

1Erasmus Medical Center, Rotterdam, Netherlands;
2Medicines Evaluation Board, Utrecht, Netherlands;

3European Medicines Agency, London, United
Kingdom

Background: The amount of patients exposed to a
drug, before and after approval, may be considered a
determinant of knowledge about safety of a drug. A
larger pre-approval population is expected to lead to
fewer unanticipated safety issues post-approval since
the safety knowledge will be more extensive. On the
other hand, the size of post-approval exposure is ex-
pected to influence the frequency and timing of identi-
fication of safety issues, due to larger sample size.
Limited and contrasting research is available that has
evaluated this relationship.

Objectives:We investigated how the extent of pre and
post approval exposure influences the occurrence of
safety issues post-approval.

Methods: All new drugs, approved in Europe be-
tween January 2012 and January 2016, were selected
for our study. We used Cox proportional hazards re-
gression model to investigate the association between
exposure variables and the hazard of having a first
safety issue.
The main outcome of interest was a new safety issue

during the study period, defined as a new adverse drug
reaction (ADR) or an increase of frequency or severity
of a known ADR. Pre-approval exposure was defined
as the cumulative number of patients and healthy vol-
unteers exposed as part of the clinical development
program. Post-approval exposure was defined as the
number of patient-years of exposure after approval
and was calculated based on sales data. Other charac-
teristics collected included ATC class, whether a prod-
uct was a biological, orphan status and type of
approval.

Results: The pre-approval exposure was not associ-
ated with the risk of safety issues when drug class, bi-
ological status and treatment duration were adjusted
for (HR = 1.28 (95%CI = 0.55–2.46)). The post-ap-
proval exposure was associated with an increased risk
of new safety issues; drugs with more than 1,000 pa-
tient-years of cumulative exposure had a HR = 2.44
(95%CI = 1.12–5.31)) to have a new safety issue iden-
tified in the first years of the market compared to drugs
with less than 1,000 patient-years of exposure (HR =
2.44 (95%CI = 1.12–5.31)).

Conclusions: Lower pre-approval exposure does not
necessarily lead to more safety issues, while higher
post-approval exposure increases the number of safety
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issues within the first 18 months on the market. Con-
sidering the link between post-authorisation exposure
and safety issues, we recommend that the amount of
exposure likely to a drug post-approval should be a
key driver when planning the post-approval safety
monitoring.

242. Therapeutic Drug Monitoring of Venlafaxine
in an Everyday Clinical Setting: Analysis of Age,
Sex and Dose Concentration Relationships

Morten Rix Hansen1,2, Ida B. Kuhlmann2,
Anton Pottegård1 and Per Damkier2,1

1University of Southern Denmark, Odense, Denmark;
2Odense University Hospital, Odense, Denmark

Background: Venlafaxine is a commonly used antide-
pressant agent.

Objectives: We aimed to provide detailed information
on the associations between venlafaxine dose and con-
centrations of venlafaxine, by patient age and sex.

Methods: From a therapeutic drug monitoring
(TDM) database located at the Odense University
Hospital in Denmark, we identified all adults where
the treating physician had requested clinical advice
on the TDM result for venlafaxine between 2002
and 2012.

Results: We identified 1,125 TDM samples of
venlafaxine from 347 males and 778 females (median
age 45 years), and the median daily dose was 225 mg.
Median plasma concentration of venlafaxine and o-
desmethyvenlafaxine (ODV) was 324 nmol/L and
841 nmol/L, respectively. The median dose-corrected
serum level for venlafaxine was 4.05 nmol/L/mg.,
while the doses-corrected serum level of men and
women were 5.27 nmol/L/mg and 6.56 nmol/L/mg, re-
spectively. The dose-corrected sum of venlafaxine and
ODV was 9.06 nmol/L/mg (IQR 6.65–12.6) versus
5.62 nmol/L/mg (IQR 4.20–7.70) above and below
the age of 64 years, respectively.

Conclusions: Dose-corrected plasma concentrations
of venlafaxine and ODV are increased to a clinically
significant degree in patients above the age of 64,
and initiation of venlafaxine therapy in the elderly
should be made cautiously and supported by drug
measurements.

243. A Retrospective Cohort Review of Time in the
Therapeutic Range (TTR) for Patients on Warfarin
at a Dedicated Tertiary and District Level INR
Clinic in South Africa

Ismaeel Ebrahim

University of Cape Town, Cape Town, South Africa

Background: South Africa has a lack of published
data regarding the time within the therapeutic range
(TTR) for patients receiving long-term warfarin
anticoagulation. The high risk and cost of warfarin
failure, as well as the lack of access to the direct oral
anti-coagulants (DOACs) in the public health care sec-
tor, motivated this evaluation of the TTR for warfarin
therapy at a tertiary and secondary level facility in the
Western Cape.

Objectives: The primary aim of this study was to de-
scribe the international normalised ratio (INR) ad-
justed-dose level of anticoagulation using the
internationally recognised Rosendaal TTR method in
a group of patients on long term warfarin therapy at
these two sites.

Methods: A retrospective folder review of patients at-
tending the INR clinics at Groote Schuur Hospital
(GSH) and Mitchell’s plain (MP) clinic between
2009 and 2013 was undertaken. A total of 466 patients
were included and were required to have a minimum
of 27 months of INR readings following initiation of
warfarin therapy. TTR outcomes were calculated using
the Rosendaal method for both sites.

Results: Valvular heart disease (VHD) followed by
atrial fibrillation were the commonest indications for
warfarin. The mean TTR of our cohorts was 49.0%
(SD 19%) over a 24-month observation period, and
only 20.2% had TTR’s above the recognised 65%
level. TTR control between the two sites was not sig-
nificantly different; and mean INR readings were
fewer in patients with TTR’s >65%. The younger co-
hort (<50 years) had a TTR 46.3% (SD 19.0%), and
the older cohort a TTR 50.5% (SD 19.5%); these dif-
ferences were statistically significant.

Conclusions: Our study reveals that despite patients
attending a dedicated INR clinic, anti-coagulation con-
trol is poor. Interestingly, there was no significant dif-
ference in control found between the tertiary or district
level INR clinic. This has major ramifications for the
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continued prescribing of warfarin in our community
and the South African context.

244. The Use of Phthalate-Containing Drugs: A
Danish Nationwide Study on Exposure Levels

Zandra Nymand Ennis1,2, Anne Broe1,2,
Anton Pottegaard2, Jesper Hallas1,2,
Thomas Ahern3 and Per Damkier1,2

1Department of Clinical Biochemistry and Pharma-
cology, Odense University Hospital, Denmark,
Odense, Denmark; 2Clinical Pharmacology and
Pharmacy, Institute of Public Health, University of
Southern Denmark, Odense, Denmark; 3Departments
of Surgery and Biochemistry, University of Vermont,
Burlington, VT

Background: Phthalates for pharmaceutical produc-
tion have gained regulatory interest. Up to 50-fold
higher levels of urinary phthalate metabolites have
been observed in users of phthalate-containing drugs
compared to non-users. This is of concern, as
phthalates have been classified as endocrine disrupters
and may be associated with cancer development.

Objectives: To quantify the extent of pharmaceutical
phthalate exposure among users of phthalate contain-
ing oral medication throughout the period 2004–
2016.

Methods: We conducted a Danish nationwide cross-
sectional study using The Danish National Prescrip-
tion Registry and an internal database held by The
Danish Medicines Agency. The Prescription Registry
holds data on type of drug, date of dispensing, quantity
and the specific Nordic article number that designates
the dispensed product. The internal database holds in-
formation on the amount of all excipients in drugs with
Danish marketing permission from 2004 onwards. We
present the number of users over time as well as their
distribution of exposure to high-molecular weight
phthalates (HMWp) and low-molecular weight
phthalates (LMWp).

Results: In 2004, a total of 110,657 individuals were
exposed to HMWp-containing products, with a me-
dian exposure at 2,400 mg/year. Individuals above
the 90-percentile were exposed to more than 15,830
mg/year. In 2016, the total number of exposed individ-
uals was 79,003 with a median exposure at 3,042 mg/
year. Individuals above the 90-percentile was exposed
to more than 12,168 mg/year. Regarding LMWp, the

total number of exposed was 177,837 in 2004 with a
median exposure of 40 mg/year. Individuals above
the 90-percentile were exposed to more than 518 mg/
year. In 2016, 26,990 individuals were exposed to
LMWp, with a median exposure of 90 mg/year. The
individuals above the 90-percentile were exposed to
more than 2,538 mg/year.

Conclusions: While the total number of individuals
exposed to HWMp and in particular LMWp decreased
during 2004–2016, the use of phthalate-containing
drugs is still considerable. An increase was observed
among those in the highest exposure strata.

245. Investigating Disparities in Rate of Immune
Recovery Among Patients Living with HIV

Sabina O. Nduaguba, Kentya H. Ford,
James Wilson and Kenneth Lawson

The University of Texas at Austin College of
Pharmacy, Austin, TX

Background: A significant amount of research has
documented disparities in human immunodeficiency
virus (HIV) health outcomes among elderly and mi-
nority patients, with gender disparities being inconclu-
sive. However, little is known about whether these
disparities stem from differential rates of immune
recovery.

Objectives: To determine if there are age, gender, and
ethnic differences in rate of immune recovery among
patients living with HIV and compare any differences
with rates of AIDS diagnosis.

Methods: This was a retrospective study of a cohort of
patients diagnosed with HIV between 2011 and 2013
(N = 11,876) and identified from the Texas Depart-
ment of State Health Services’ HIV Surveillance Data-
base. Using multiple data points between 2011 and
2013, rates of immune recovery defined as “an in-
crease in CD4 count between 2 successive time points
divided by time interval” were determined for each pa-
tient and modeled against age (18–89), gender (M/F;
at birth), and race/ethnicity (Whites, Blacks and His-
panics) using hierarchical linear models that were
adjusted for risk transmission category, linkage to
care, CD4 count, viral load, and AIDS diagnosis.
Rates of AIDS diagnosis were compared using a
Cox proportional hazards model adjusted for risk
transmission category, linkage to care, CD4 count,
and viral load.
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Results: Findings indicated that younger age, female
gender, and White race were associated with higher
rates of immune recovery, but the results were not sig-
nificant (p > 0.05). Likewise, younger age, female
gender, and White race were associated with slower
rates of AIDS diagnosis, but the result was significant
for age only (HR = 1.0074, 95%CI = 1.0045–1.0104,
p < 0.001).

Conclusions: Although associations of age, gender,
and ethnicity with rate of immune recovery were not
significant, they were in the same direction as associa-
tions with rate of AIDS diagnosis. This suggests that
differential rates of immune recovery may play a role
in the health outcome disparities observed among pa-
tients living with HIV. Studies with long follow-up pe-
riods are needed to better understand the role immune
recovery plays in HIV disparities.

246. Determination of Serum Carbamazepine
Concentration Using Dried Blood Spot Specimens
for Resource Limited Settings

Saibal Das, Denise H. Fleming, Binu S. Mathew,
A. Blessed Winston, Appaswamy T. Prabhakar and
Mathew Alexander

Christian Medical College, Vellore, India

Background: Carbamazepine (CBZ) is a commonly
used anti-epileptic drug for which therapeutic drug
monitoring (TDM) is often advocated. Although
TDM is usually performed using high performance
liquid chromatography (HPLC), hospitals in resource
limited settings often lack the facilities to measure
CBZ concentration. Dried blood spot (DBS) could
represent a feasible and reliable alternative methodol-
ogy for determination of TDM.

Objectives: To determine if serum CBZ concentration
can be accurately predicted from that measured in
DBS using an inexpensive standard filter paper and in-
expensive HPLC methods.

Methods: This was a cross-sectional observational
study. Random CBZ concentrations in serum and
DBS (20 μl blood spotted on standard filter paper)
from 80 epileptic patients attending the outpatient
department of a tertiary care medical hospital were
measured using established and validated HPLC
methods. Hematocrit correction was done for the
DBS concentrations as per published protocols.
CBZ concentrations were randomly split into

development and validation samples; Deming regres-
sion and Pearson’s correlation were performed with
the first group, and validation was performed using
the second.

Results: There was good correlation between the se-
rum and DBS CBZ concentrations (Pearson’s r =
0.932) in the first group. The regression equation ob-
tained was predicted serum concentration = DBS con-
centration × 0.83 + 1.09. In the validation group, the
correlation between the predicted (using the regression
equation) and actual serum concentrations was also
good (Pearson’s r = 0.958). The mean difference be-
tween the predicted and actual serum concentration
was only 0.28 μg/ml (p = 0.8062). The mean impreci-
sion and bias between the predicted and actual serum
concentrations were quite acceptable.

Conclusions: There was high correlation in CBZ con-
centrations between the serum and DBS methods for
TDM. Hospitals in resource limited settings can use
DBS to validly determine and monitor serum CBZ
concentration.

247. Evaluation of Potentially Drug-Related
Patient-Reported Common Symptoms

Martina Teichert1,2, Tim W.A. Schoenmakers1,3,
Michel Wensing4 and Peter A.G.M. de Smet5

1Department of IQ Healthcare, Nijmegen,
Netherlands; 2Leiden University Medical Center,
Leiden, Netherlands; 3Zorgapotheek Nederland BV,
Utrecht, Netherlands; 4Department of General
Practice and Health Services Research, Heidelberg,
Germany; 5Department of Clinical Pharmacy,
Nijmegen, Netherlands

Background: Common non-alarming symptoms are
often considered by clinicians to be of inferior impor-
tance. From a patient perspective however, these
symptoms may be highly relevant.

Objectives: To describe the types and numbers of pa-
tient-reported symptoms and to elucidate their poten-
tial association with drugs in use.

Methods: Fifteen community pharmacies in
Netherlands participated. Patients with at least five
drugs in chronic use undergoing a medication review
were asked to complete the instrument on Patient
Reported Outcome Measure, Inquiry into Side Ef-
fects (PROMISE). They report on having
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experienced 22 symptoms (yes/no) and if so, for as-
suming them to be side effects of one of their drugs in
use (yes/no/perhaps). These answers were combined
with pharmacy dispensing data on patients’ current
drug use. ‘Very common side effects’ (occurring in
>10% of the users) were collected from the summary
of product characteristics (SmPC) for the drugs in use
(‘SmPC side effects’). Main outcomes were types and
numbers of patient-reported symptoms. Secondary
outcomes were the contribution of each additional
drug used with a specific SmPC side effect on the
chance for a patient to consider this symptom as a side
effect, assessed as an odds ratio (OR).

Results: One hundred eighty patients filled the
PROMISE instrument. One hundred sixty-eight pa-
tients (93.3%) reported at least one symptom. In total,
patients reported 1,102 symptoms for 22 symptoms.
One hundred one (56.1%) patients assumed at least
one symptom reported to be caused by a drug in use.
One hundred seven (59.4%) patients reported at least
one symptom that corresponded to a ‘SmPC side ef-
fect’ for at least one of their drugs in use. The proba-
bility of a patient assuming a symptom to be a side
effect was significantly increased for each additional
drug in use with the corresponding ‘SmPC side effect’
for the symptoms ‘dry mouth, thirst’ (OR 1.92, 95%
confidence interval 1.10–3.36), ‘constipation’ (3.5;
1.67–7.31), ‘diarrhoea’ (1.90, 1.14–3.16), and ‘sweat-
ing’ (2.70; 1.15–6.33).

Conclusions: PROMISE was useful to collect patient-
reported symptoms and assumptions for a relationship
to their drugs in use. For nearly 60% of the symptoms
reported, a drug in use seemed a probable cause, espe-
cially for the symptoms ‘dry mouth and thirst’, ‘consti-
pation’, ‘diarrhoea’ and ‘sweating’. Medical doctors
and pharmacists should take patient reported symp-
toms seriously and use them to optimize patient’s drug
therapy.

248. Self-Management Practices in Type II Diabetic
Patients: A Cross-Sectional Survey in Alexandria,
Egypt

Reem Nagib1, Maha Abdul-Latif2, Laila AboulAtta2,
Mohamed A. Mekkawy3 and Adel Abou-Ali4

1Egyptian Ministry of Health, Alexandria, Egypt;
2Faculty of Pharmacy, Alexandria University, Minis-
try of Health, Egypt, Alexandria, Egypt; 3High Insti-
tute of Public Health, Alexandria University,
Alexandria, Egypt; 4King Khaled, Abha, Saudi Arabia

Background: With the rapidly growing global burden
of diabetes, more interest has been directed to examin-
ing aspects of patient care beside drug therapy. Recent
American and Canadian guidelines have emphasized
the significance of such aspects on the overall patient
care process.

Objectives: Examining the pattern of self-monitoring
of blood glucose (SMBG), foot examination, patient
knowledge of complications, and follow up to prevent
or manage these complications early enough in type II
diabetic patients in Alexandria, Egypt.

Methods: A cross-sectional survey of a random sam-
ple of 100 type II diabetic patients from different areas
of Alexandria City, Egypt. The data were collected by
filling a standardized questionnaire. The questionnaire
was designed to collect data on patient demographics
and patients’ awareness of hypo- and hyper-glycemic
symptoms and their response to them, daily foot care
and regular screening of potential micro-vascular com-
plications (retinopathy, neuropathy, and diabetic foot)
with physician.

Results: Among diabetic patients’ awareness of their
complications and self-monitoring, the study showed
that 67.7% of type2 diabetes recognized hypoglycemic
symptoms and 58.7% knew how manage them. While
about 58.7% recognized hyperglycemic symptoms and
only 42.4% knew how to manage them. For self-mon-
itoring of fasting, plasma glucose level and postpran-
dial level were performed in 6.59% on daily basis, in
26.37% on weekly base, in 31.87% monthly base, in
27.4% every 3–6 months, and in 7.7% every more
than 6 months. Also, only 46.7% performed daily foot
examination, and 7.61% did not know how to. Finally,
regular screening of micro-vascular diabetic complica-
tions (retinopathy, neuropathy, and diabetic foot) by
physician was carried out in 22.7% of the cases and
was not in 77.3%.

Conclusions: The level of patients’ knowledge and re-
sponse towards complications was unsatisfactory.
However, the risk can be minimized through adequate
diabetes self-management education, SMBG, and indi-
vidualization of medication regimens.

249. Best Practices for the Design and Development
of Patient Medication Information: A Systematic
Review

Rebecca Mullen1, James Duhig2, Andrea Russell1,
Linda Scarazzini2, Fabio Leviano2 and Michael Wolf1
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1Northwestern University, Chicago, IL; 2AbbVie, Inc.,
North Chicago, IL

Background: Consumers often lack adequate under-
standing of their prescription medications, which can
lead to medication errors, adverse drug events or sub-
optimal treatment benefits. While several reviews have
targeted problems with aspects of prescription labeling
and information sources, these often vary widely in
scope and focus. Thus, variable recommendations to
industry and health systems have been set forth by
state and government agencies. There has also been in-
creasing consideration for the value of patient involve-
ment in the design of health materials, yet whether and
how patient perspectives are addressed and incorpo-
rated into these materials has not been systematically
examined.

Objectives: Our objective is to 1) provide an updated,
comprehensive review of best practices regarding the
presentation of safety information accompanying pre-
scribed medications and 2) assess the role of the pa-
tient in the development of these materials.

Methods: Articles were selected from three online da-
tabases and eligible if they were 1) in English-lan-
guage, 2) of a randomized design, and 3) provided
evidence on how to improve prescription drug labeling
practices.

Results: Seventy six trials were included for review.
Article analysis revealed themes related to 1) read-
ability and the use of plain language, 2) formatting
and organization, 3) representation of empirical re-
sults, 4) use of pictograms and illustrations, 5) infor-
mation content, and 6) dissemination mode. The use
of plain language principles and enhanced formatting
for written medication information and pharmacy-
generated container labeling were most supported in
the literature. Design principles for multimedia tools,
supplementary instructions, and promotional mate-
rials were less cohesive. Common outcomes included
preference, comprehension, and recall. Outcomes re-
lated to actual use of prescribed medications and clin-
ical endpoints were less prevalent. The majority of
studies were of fair methodological quality. Less than
half of studies directly engaged patients’ perspectives
in the design of these educational materials. Most
studies provided only minimal detail on how patient
involvement was operationalized or failed to report
on this information.

Conclusions: This review provides advisement to reg-
ulatory bodies and industry sponsors regarding best
practices for the development of patient-directed edu-
cation materials for prescribed medications, as well
as identifies important gaps in the existing literature
to direct future research.

250. Quality of Life of People Living with HIV/
AIDS Initiating Antiretroviral Therapy in the
Single Tablet Regimen Era

Juliana O. Costa, Maria das Gracas B. Ceccato,
Celline C. Almeida-Brasil, Romara E.A. Perdigão,
Micheline R. Silveira, Palmira F. Bonolo and
Francisco A. Acurcio

Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil

Background: Antiretroviral therapy (ART) has in-
creased life expectancy of people living with HIV/
AIDS (PLHA). Single tablet regimens (STR) contrib-
uted to increase patient’s adherence to ART, but its in-
fluence in the quality of life (QoL) is still unknown.

Objectives: To outline the profile and assess the QoL
and associated factors of patients initiating ART in a
reference hospital in Belo Horizonte, Brazil.

Methods: Baseline evaluation of a cohort of 184 pa-
tients initiating ART between Sep/2015 and Aug/
2016. We obtained sociodemographic, clinical and
behavioral data through face-to-face interviews and
used EuroQol5D-3L (EQ5D) and WHOQoLHIV-
bref instruments to assess QoL. We used non-para-
metric tests to compare QoL within groups using
SPPS v21.

Results: Patients were mainly men (79%), mean age
of 35.9 ± 11.6 years old, unmarried (75%), non-
browns (51%), had 9+ years of schooling (71%), were
employed (81%) and with family income between 205
and 773 dollars (70%). In addition, 47% had children
and 21% had health insurance. The majority was reli-
gious (78%) and had experienced in their lives alcohol
(82%), tobacco (53%) or illicit drugs (46%). Median
time of diagnosis and treatment was five and two
months, respectively. Signs and symptoms of anxiety
occurred in 37% of patients and of depression in
27%. About 84% used STR, 46% were adherent to
ART and 75% reported at least one adverse reaction.
Patients showed a good QoL in both instruments:
EQ5D index (0.842 ± 0.146) and VAS (73.62 ±
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21.3%). Average values of WHOQoLHIV-bref do-
mains were 15.1 ± 3.2 (physical), 14.7 ± 2.8 (psycho-
logical), 14.7 ± 2.9 (independence), 14.7 ± 3.1
(social), 13.9 ± 2.5 (environment) and 14.5 ± 3.7 (spir-
ituality). Patients in STR had higher Qol in EQ5D in-
dex (p = 0.02), VAS (p = 0.03) and in the
WHOQoLHIV-bref independence domain (p <
0.01). Other factors influenced at least one domain:
sex, age, marital status, schooling, health insurance,
family income, religiousness, use of tobacco, signs
and symptoms of anxiety and depression, time of treat-
ment and of diagnosis, adverse reaction and
adherence.

Conclusions: QoL is influenced by the type of ART
regimen and other sociodemographic, clinical and be-
havioral characteristics. This knowledge is useful to
guide interventions to improve QoL of PLHA initiat-
ing ART.

251. Self-Management Research of Asthma and
Good Drug Use (SMARAGD Study): A Pilot Trial

Esther Kuipers1,2, Michel Wensing1,3,
Peter de Smet1,4 and Martina Teichert1,5

1Radboud Institute for Health Sciences, Nijmegen,
Netherlands; 2Apotheek Rosmalen, Berlicum &
Empel, ’s-Hertogenbosch, Netherlands; 3University
Hospital Heidelberg, Heidelberg, Germany;
4Radboud University Medical Centre, Nijmegen,
Netherlands; 5Leiden University Medical Center,
Leiden, Netherlands

Background: Pharmacists have a role in supporting
optimal use of inhaled corticosteroids (ICS).

Objectives: To assess the effectiveness of pharma-
cists’ monitoring on asthma disease control in ICS-
users.

Methods: Asthma patients (18–60 years) using ICS
from two intervention (IG) and two control (CG) phar-
macies were invited. Participating patients completed
questionnaires at study start and after six months, in-
cluding the Control of Allergic Rhinitis and Asthma
Test (CARAT) questionnaire. IG patients completed
the CARAT every fortnight and received counselling
on managing their asthma disease, ICS adherence, in-
halation technique and self-management by pharma-
cists when scores were suboptimal, deteriorated or
missing. For Turbuhaler® users, additional electronic
monitoring of inhalation medication (EMI) was

available, with daily alerting for ICS intake. As pri-
mary outcome, CARAT scores at six months were
compared between IG and CG in a linear regression
model. As secondary outcomes, adherent patients ac-
cording to refill-adherence and MARS-5 scores were
compared with logistic regression. Finally, patients
with EMI were compared to non-EMI users.

Results: From March to July 2015, 39 IG and 41 CG-
patients were enrolled. At follow-up, CARAT-scores
did not differ between IG and CG (�0.19, 95% CI
�2.57–2.20), neither did patient numbers with ICS ad-
herence >80% (0.82, 95% CI 0.28–2.37) or MARS-5
scores >20 (0.55, 95% CI 0.15–2.05). In EMI users,
ICS adherence >80% was 4.52 times increased (95%
CI 1.56–13.1) compared to non-users of EMI, but no
differences were seen for the other measures.

Conclusions: Pharmacist monitoring did not impact
on primary outcomes, but EMI-use showed improved
ICS refill-adherence.

252. Patient Reported Symptoms as an Inducement
for Medication Optimization

Martina Teichert1,2, Tim W.A. Schoenmakers1,3,
Michel Wensing1,4 and Peter A.G.M. de Smet1,5

1Radboud University Medical Center, Radboud
Institute for Health Sciences, Nijmegen, Netherlands;
2Leiden University Medical Center, Leiden,
Netherlands; 3Zorgapotheek Nederland BV, Utrecht,
Netherlands; 4Department of General Practices and
Health services Research, University Hospital
Heidelberg, Germany; 5Radboud Institute of Health
Sciences, Department of Clinical Pharmacy,
Nijmegen, Netherlands

Background: Healthcare professionals mainly focus
on potentially serious symptoms and tend to ignore
common ones. From a patient perspective, however,
these symptoms may be highly relevant. As a suit-
able instrument to collect information on patient re-
ported symptoms was lacking, an instrument was
developed to collect patient-reported side effects,
PROMISE.

Objectives: To determine whether the PROMISE in-
strument was useful to assist patients in reporting
symptoms and side effects in clinical medication re-
view s (CMR) and to facilitate pharmacists in reducing
drug related symptoms.
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Methods: A randomized clinical trial in 15 commu-
nity pharmacies in the Netherlands was conducted be-
tween January and June 2016. Patients with written
informed consent were randomized into an interven-
tion (IG) and control group (CG). Patients could report
all symptoms experienced during the last four weeks
for 22 predefined symptoms in PROMISE and indicate
whether they suspected these symptoms to be associ-
ated with their drugs in use as patient reported drug-as-
sociated symptoms (PRDAS). PROMISE was
completed by IG and CG as well at study start as at
follow up after three months. IG patients received a
CMR at study start, and CG patients had usual care un-
til follow up. Main outcome were numbers of PRDAS
in IG compared to CG at follow up with a negative-bi-
nomial log linear regression model, adjusted for age,
sex, number of drugs and of PRDAS at study start.
Secondary outcomes wee types and numbers of
persisting PRDAS.

Results: Complete data of 78 IG and 67 CG patients
were available. Mean numbers of PRDAS per patient
were 4.0 and 5.0 for IG and CG, respectively, at study
start. Fifty six (72%) IG and 51 (76%) CG patients re-
ported at least one PRDAS at follow up with an ad-
justed incident rate ratio of 0.90 (95% CI 0.62–1.33).
Persisting PRDAS in the IG were mostly reported for
‘dry mouth, thirst’ (20 of 32 patients with persisting
symptoms, 63%) ‘weakness, tiredness’ (17 of 29,
59%) and ‘muscle pain’ (17 of 33, 52%). In the CG,
mostly reported persisting PRDAS were ‘bruises,
bleedings’ (17 of 26, 65%), ‘weakness, tiredness’ (15
of 27, 56%), ‘skin complaints’ (12 of 24, 50%) and
‘flatulence’ (9 of 24, 38%).

Conclusions: The incidence to report PRDAS at fol-
low up tended to decrease in the IG compared to the
CG, but higher patient numbers are needed to confirm
these findings.

253. Reducing Antibiotic Self-Medication Practices
in Lagos Southwest Nigeria: A Community-Based
Intervention Study

Abdulwasiu A. Busari, Ibrahim A. Oreagba,
O.A. Omotosho and Muhammed S. Lawal

University of Lagos College of Medicine, Lagos,
Nigeria

Background: Self-medication practice with antibi-
otics has become a worldwide public health concern

most especially in the developing countries with grave
consequences such as slow response to treatment, in-
creased cost of health care and wide spread antibiotics
resistant infections.

Objectives: The aim of this study is to determine the
rate and pattern of antibiotic self medication as well
as the effectiveness of educational intervention in re-
ducing it.

Methods: This is a community-based intervention sur-
vey of 654 subjects (328 respondents and 326 control).
A well structured questionnaire was used to collect
data from respondents selected from 10 out 19 wards
in Lagos island local government using a multistage
stratified sampling technique. Educational intervention
was conducted based on result obtained. A post inter-
vention survey was conducted on the respondents to
evaluate changes after a month. Another community,
miles away in Ikorodu local government area of Lagos
state served as the control population. The main out-
come measure was reduction in the rate of antibiotics
self medication. The data obtained were analyzed
using Statistical Package for Social Sciences (SPSS)
version 20.

Results: Three hundred and twenty eight (328) re-
spondents in the study group made up of 165
(50.8%) males and 163 (49.2%) females with male-fe-
male ratio of 1:1. The mean age of the study popula-
tion was 36.67 ± 14.97 years. The rate of antibiotics
self medication was 44.5% among the respondents.
The most prevalent factors influencing antibiotics self
medications were previous experience of treating sim-
ilar illness (25.3%), to save time and cost (23.6%), for
emergency use (17.3%) and to avoid visiting a doctor
(14.2%). Ampiclox (20.2%) and co-trimoxazole
(10.9%) were the most commonly used antibiotics
for self-medication in this study. Cough, cold and ty-
phoid fever were documented as the most common
conditions treated with antibiotics self medication at
a proportion of 25.1%, 20.4% and 19.2%, respec-
tively. Respondents’ sources of antibiotics included
road drug sellers (41.6%), remnant from previous pre-
scription (30.5%), family (15.2%), friend (7.9) and
pharmacy store (4.8%). After intervention, there was
a significant reduction in the rate of antibiotics self
medication in the study group as compared the control:
44 (14.8%) versus 145 (44.5%), p = 0.00001.

Conclusions: There is a high rate of antibiotics self
medication in Lagos Southwest Nigeria. Educational
measure reduces the practices in this survey.
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254. Medication Knowledge in Patients with
Hypertension and Mellitus Diabetes

Pauline Bosco-Levy1, Clément Prince2,
Pernelle Noize1 and Driss Berdaï2

1CHU de Bordeaux, Université de Bordeaux INSERM
UMR 1219 Bordeaux Population Health Research
Center team Pharmacoepidemiology, Bordeaux,
France; 2CHU de Bordeaux, Bordeaux, France

Background: Patients’ lack of knowledge of their
own medication is a problematic issue since it con-
cerns almost half of the patients treated for chronic dis-
ease. To date, limited data are available concerning
type 2 diabetes mellitus (T2DM) and hypertension
(HTN).

Objectives: To estimate patients’ knowledge of their
medications indicated in T2DM and HTN in France
in 2016 and to identify predictors of lack of
knowledge.

Methods: A cross-sectional field survey was con-
ducted in the Southwest region of France, in patients
over the age of 45 years, with a diagnosis of T2DM
and/or HTN and treated more than one year with at
least one oral medication indicated for these diseases.
Data related to patients’ medical characteristics and
medications’ knowledge were collected using a stan-
dard questionnaire applicable to both in- and out-pa-
tients. They were consecutively interviewed between
August and October 2016 by the lead investigator
of the study. Patients’ knowledge was categorized in
3 classes: inappropriate, incomplete and perfect
knowledge. An inappropriate knowledge was defined
as the presence of at least one inconsistency regarding
to the name and dosage of HTN/T2DM oral medica-
tions, between data provided by the last prescription
order and the information given orally by the patient
during the interview. An incomplete knowledge was
defined as the presence of at least one inconsistency
and at least one consistency, and perfect knowledge
as absolute consistency between both data sources.
Predictors associated with patient’s lack of knowl-
edge (including inappropriate and incomplete knowl-
edge) were identified using multivariate logistic
regression analysis.

Results: A total of 103 patients were interviewed dur-
ing the study period; 56 (54.4%) of them had HTN
only, 10 (9.7%) had T2DM only and 37 (35.9%) had
both diseases. The mean age was 69.2 (±10.9) and

58.3% were women. Overall, 84 (81.6%) patients
had a lack of knowledge of their own oral medication
for HTN and/or T2DM: for 74 (71.8%), patients the
medication knowledge was inappropriate and for 10
(9.7%) patients, it was incomplete. Patient’s lack of
knowledge was significantly associated with an in-
creasing number of prescribed medications (OR 3.86,
95%CI [1.72; 8.63]).

Conclusions: A substantial proportion of hypertensive
and/or diabetic patients have a poor knowledge of their
own medication that may impact in the long run on pa-
tient adherence and thus on medication efficacy.

255. Mother’s Understanding of Different Dosing
Instructions for Oral Liquid Pediatric Medication

Anees Fathima, Kalpana Swain, Mounika Narla,
Mada Harish, Sabiha Shaik and Varun Talla

Talla Padmavathi College of Pharmacy, Warangal,
India

Background: Oral liquid formulations are typically
prescribed to young children, and many parents find
that accurate measurement is challenging. The ability
of mothers to understand the importance and correct
use of standardized dosing instruments.

Objectives: Study aimed to assess mother’s under-
standing of different dosing instructions for oral
liquids.

Methods: Study was conducted in three pediatric hos-
pitals recruiting 1079 mothers. Mothers willing to
share the information with the study team were re-
cruited into the study. Children visiting the hospitals
with other relatives and non co-operative mothers
were excluded. Main outcome measures: A pre-de-
signed questionnaire was used to access Mother’s un-
derstanding of different dosing instructions for oral
liquids. Along with these mother demographics, edu-
cational status was also documented. Statistics: All
the information collected from the mothers was sub-
jected to descriptive statistics.

Results:Majority of the mothers aged between 24 and
32 years. About 27.24% of them were undergraduates.
Majority of them were from urban background. About
92.49% of mothers reported that it is not at all difficult
for them to measure the prescribed dose. Kitchen
spoon as an alternative was preferred by 2.59% of
mothers and 87.95% of them preferred dosing cups
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only. About 66% of subjects were found to be aware
of consequences of overdosing and stated that
overdosing of medications (vitamins, paracetamol,
and cough medications) may cause harm. Majority of
the mothers were unaware of storage conditions.

Conclusions:Majority of the mothers were able to de-
scribe how liquid medications were administered.
There is a need for educating the mothers visiting the
Pediatric hospitals. Mother’s understanding may vary
due to socio-demographic factor, higher literacy skills,
physician’s dosing instructions, and other factors that
are not assessed in this study.

256. Quantifying the Primary Worries of Patients
with Acute Myeloid Leukemia to Promote Patient-
Focused Drug Development: A Best-Worst Scaling

John Bridges1, Jaein Seo1, Allison Oakes1,
Ernest S. Voyard, Junior2 and
Bernadette O’Donoghue2

1Johns Hopkins School of Public Health, Baltimore,
MD; 2The Leukemia & Lymphoma Society,
Washington, DC

Background: Patient-focused drug development
(PFDD) is a new FDA initiative that brings patients’
perspectives into the drug development. Building on
work done by the FDA, the Leukemia and Lymphoma
Society (LLS) initiated this PFDD project to address
the limited treatment options for acute myeloid leuke-
mia (AML), a blood cancer that progresses rapidly in
the absence of therapy.

Objectives: As part of this project, we sought to doc-
ument the primary worries of AML patients.

Methods: A national survey was conducted in partner-
ship with LLS. Following a rigorous engagement of
patients, caregivers, other stakeholders, and the FDA,
we used a validated best-worst scaling (BWS) instru-
ment to evaluate 13 potential worries about AML. Re-
spondents received a patient-centered description of
each task and assessed the degree of worry on a 3-point
Likert scale as a warm-up task. They then received 13
choice tasks consisting of a subset of four worries and
asked which they considered the most and least worri-
some. Standardized mean scores were calculated for
each worry based on the Likert and BWS method
(spanning 0 to 100), and the results were compared
graphically and tested statistically via Spearman’s Rho.

Results: The diverse sample included 820 patients
with a mean age of 55 years (range = 19–85); most re-
spondents were female (60%), Caucasian (89%), mar-
ried (72%), college educated (66%), employed (46%),
and privately insured (79%). Respondents evaluated
“the possibility of dying from AML” (Likert = 72.64,
BW score = 74.43) and “long-term side effects of
treatments” (72.18, 70.69) as their greatest worries,
while “communicating openly with doctors” (22.82,
24.32) and “having access to the best medical care”
(29.16, 35.56) were assessed as their least worries
among the options presented. The results were highly
correlated compared to the Likert data (Spearman’s
Rho = 0.93).

Conclusions: The strong prioritization of worries
about the possibility of dying and the long-term
side effects associated with AML suggests that
novel treatments should be aimed to improve
long-term outcomes. We demonstrated a PFDD ef-
fort to prioritize patient’s worries about AML
among a nationally representative sample of patients
using BWS method, which we hope will inform
regulatory decision-making relating to future treat-
ments for AML.

257. Association Between Duration of Somatostatin
Analogs (SSAs) Use and Quality of Life in Patients
with Carcinoid Syndrome in the United States
Based on the FACT-G Instrument

Daniel M. Halperin1, Lynn Huynh2,
Jennifer L. Beaumont3, Beilei Cai4, Todor Totev2,
Rachel Bhak2, Mei S. Duh2, Francis Vekeman2,
Maureen P. Neary4 and David Cella3

1University of Texas MD Anderson Cancer Center,
Houston, TX; 2Analysis Group, Inc., Boston, MA;
3Northwestern University Feinberg School of
Medicine, Chicago, IL; 4Novartis Pharmaceuticals
Corporation, East Hanover, NJ

Background: Carcinoid syndrome (CS) results from
the secretion of bioactive amines by functional neuro-
endocrine tumors (NETs). The only FDA approved
agents to treat carcinoid syndrome symptoms (CSS)
are SSAs.

Objectives: To assess the association of duration of
SSA use and quality of life (QoL) among patients with
CSS using the validated Functional Assessment of
Cancer Therapy-General (FACT-G) instrument.

abstract156

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Methods: Patients with CSS in the US were re-
cruited via Neuroendocrine Cancer Awareness Net-
work for a two-part online, anonymous survey (~6
months apart). The first survey was fielded between
July and October 2016, and results are reported
here. Eligible patients were ≥18 years old with
CSS and received either SSA or non-SSA treatment
for CSS control. The survey consisted of demo-
graphic, clinical, and QoL questions, including
FACT-G. Descriptive and multivariable regression
analyses, adjusting for demographic and clinical
characteristics, were performed to assess predictors
of FACT-G QoL scores. Duration of SSA use was
categorized into quartiles (<2.7, 2.7–4.42, 4.43–
8.0, and >8.0 years).

Results: Among 117 patients who completed the first
survey, 76.9% were female and 87.2% Caucasian
with a mean age of 58.0 years. A predominant num-
ber of patients (98.3%) received SSAs in the past
month. The mean ± SD FACT-G total score was
67.6 ± 20.0 (possible range: 0–108), lower than that
of the general US population (80.1 ± 18.1). The mean
± SD duration of SSA use was 6.1 ± 4.7 years. De-
scriptive analysis suggested that patients receiving
SSA treatment for >8 years had higher (better)
FACT-G subscale and total scores than reference
group <2.7 years. Multivariable models showed that
FACT-G total score was significantly (11.3 points;
P = 0.033) higher for patients treated with SSA >8
years compared to those treated with SSA for <2.7
years. Similar patterns were observed for two
FACT-G subscales—physical well-being and func-
tional well-being.

Conclusions: The duration of SSA use was posi-
tively associated with QoL benefit among CS pa-
tients. This may be explained by long-term
effectiveness of SSAs or selection bias favoring pa-
tients with more indolent disease. Future studies
will be needed to distinguish between these
possibilities.

258. Patient Preferences for Cholesterol Treatment
Options: A Discrete Choice Experiment

Jennifer Lewey1,2, Niteesh K. Choudhry2,
Joshua J. Gagne2, Jerry Avorn2 and
Mehdi Najafzadeh2

1Hospital of the University of Pennsylvania,
Philadelphia, PA; 2Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA

Background: With the recent approval of PCSK9 in-
hibitors, patients with cardiovascular disease (CVD)
and their clinicians face a choice between a statin
and this potentially more effective but very costly
medication class.

Objectives: We conducted a discrete choice experi-
ment (DCE) to understand what trade-off patients are
willing to make among the benefits, risks, and costs
of these two medication classes.

Methods: We selected a sample of patients with
self-reported CVD from an online national panel.
Respondents completed a web-based questionnaire
that presented a hypothetical clinical scenario and
12 choice questions, each containing 2 treatment op-
tions. Patients were asked to select their preferred
treatment by comparing their attributes. Using condi-
tional logistic regression, we estimated relative pref-
erences, maximum acceptable risk, and willingness
to pay.

Results: Among the 689 patients who met inclusion
criteria, 521 (76%) completed the questionnaire. The
average age was 62 years, and 43% were female.
The majority were taking a statin (73%). The odds of
choosing a drug requiring an injection every two
weeks compared to a daily pill was 0.57 (95% CI
0.54–0.61). In order to accept the need to inject, pa-
tients would expect a 17% reduced risk of non-fatal
CVD events, 11% reduced risk of fatal CVD events,
60% reduced risk of muscle symptoms, or 16% re-
duced risk of memory loss over a 10-year period. Pa-
tients on average were willing to pay $51/month out
of pocket, or to have their insurance pay up to
$1670/month for a daily pill rather than a bimonthly
injection.

Conclusions: With all other attributes being equal,
monthly treatment cost and the need for injection were
major drivers of patient preferences for choice of treat-
ment. The smaller positive impact of expected benefits
of PCSK9 inhibitors compared to statins in terms of
reducing risk of CVD events are unlikely to offset
these negative impacts on patient preferences unless
outcome studies demonstrate significantly higher ben-
efit than currently anticipated.

259. Assessment of the Association Between the
Burden of Carcinoid Syndrome Symptoms and the
Quality of Life Among Patients with Carcinoid
Syndrome in the United States Based on the FACT-
G Instrument
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Lynn Huynh1, Todor Totev1, Beilei Cai2,
Jennifer L. Beaumont3, Daniel M. Halperin4,
Maureen P. Neary2, Rachel Bhak1, Francis Vekeman1,
Mei S. Duh1 and David Cella3

1Analysis Group, Inc., Boston, MA; 2Novartis Phar-
maceuticals Corporation, East Hanover, NJ; 3North-
western University Feinberg School of Medicine,
Chicago, IL; 4University of Texas MD Anderson Can-
cer Center, Houston, TX

Background: Carcinoid syndrome (CS) results from
the secretion of bioactive amines by functional neuro-
endocrine tumors (NETs). Symptoms may include di-
arrhea, flushing, wheezing, less frequently carcinoid
heart, cramping, cyanosis, or peripheral edema.

Objectives: To assess the association between the bur-
den of carcinoid syndrome symptoms (CSS) and qual-
ity of life (QoL) among patients with carcinoid
syndrome using the validated Functional Assessment
of Cancer Therapy-General (FACT-G) instrument.

Methods: Patients with CSS in the US were recruited
via Neuroendocrine Cancer Awareness Network for an
online, anonymous survey between July and October
2016. Eligible patients were at least 18 years old with
CSS and received either somatostatin analogs (SSA)
or non-SSA treatments for CSS control. The survey
consisted of demographic, clinical, and QoL ques-
tions, including FACT-G questionnaire. Descriptive
and multivariable regression analyses, adjusting for
demographic and clinical characteristics, were per-
formed to assess the association between CSS and to-
tal FACT-G score.

Results: Among 117 patients with CSS, who com-
pleted the survey, 76.9% were female and 87.2%
were Caucasian with a mean age of 58.0 years. Pa-
tients reported experiencing up to 6 CSS (mean ±
SD: 3.0 ± 1.1) after diagnosis with neuroendocrine
tumor. Carcinoid diarrhea (97.4%) and flushing
(90.6%) were the most common CSS. Majority of pa-
tients (98.3%) reported receiving SSAs in the past
month, and the mean ± SD FACT-G total score was
67.6 ± 20.0 (possible range: 0–108), which is lower
than the general US population (80.1 ± 18.1). De-
scriptive analysis suggested that FACT-G total score
and subscale scores were negatively associated with
CSS burden. Multivariable models revealed that the
FACT-G total score was decreased by 3.4 points
(P = 0.034) for each additional CSS, ≥4 bowel

movements/day was associated with a 7.1 point de-
crease in FACT-G total score as compared to having
<4 bowel movements/day (P = 0.043) and that reduced
activity levels (bed rest at <50% or ≥50% of the day,
compared to normal activity) decreased the FACT-G
total score by 25.4 and 35.5 points, respectively (both
P < 0.001).

Conclusions: This study suggests that CSS burden
and impaired activity level are associated with lower
QoL among patients with carcinoid syndrome.

260. Value of Transfusion Independence in Severe
Aplastic Anemia from Patients’ Perspectives—A
Discrete Choice Experiment

A. Simon Pickard1, Lynn Huynh2,
Jasmina I. Ivanova3, Todor Totev2, Sophia Graham4,
Axel C. Mühlbacher5, Anuja Roy6 and Mei S. Duh2

1Second City Outcomes Research, Chicago, IL; 2Ana-
lysis Group, Inc., Boston, MA; 3Analysis Group, Inc.,
New York, NY; 4Analysis Group, Inc., Menlo Park,
CA; 5Hochschule Neubrandenburg, Neubrandenburg,
Germany; 6Novartis Pharmaceuticals Corporation,
East Hanover, NJ

Background: Aplastic anemia is a rare (600–900 US
cases/year), serious blood disorder due to bone mar-
row failure to produce blood cells. Transfusions are
used to reduce risk of bleeding, infection and relieve
anemia symptoms. In severe patients, transfusions
may be required more than once/week.

Objectives: This study aimed to elicit patient prefer-
ences for attributes associated with severe aplastic ane-
mia (SAA) treatment, including transfusion
independence.

Methods: An online discrete choice experiment
(DCE) was conducted among patients with SAA
who experienced insufficient response to immuno-
suppressive therapy (IST) and transfusion depen-
dence for ≥3 months in the past 2 years.
Recruitment occurred through the Aplastic Anemia
and Myelodysplastic Syndromes International Foun-
dation and referrals from clinical sites in the US
and France. The DCE elicited preferences between
hypothetical treatment pairs characterized by a com-
mon set of attributes: transfusions frequency, fatigue,
risk of infection, and risk of serious bleeding. Condi-
tional logit model with effects coding was used to
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estimate part-worth utilities for different attribute
levels and assess the relative importance of each at-
tribute. Predicted utility scores for transfusion fre-
quency levels were reported.

Results: Thirty patients completed the survey. Most
were age ≥40 years (73%), female (70%), and from
the US (87%). About 33% underwent bone marrow
transplant; 37% received iron chelation therapy. Pa-
tients largely agreed that transfusion independence
would bring less burden on time and costs, greater
control and quality of life, less fatigue (87% noted
each), and less scheduling around medical appoint-
ments (83%). The DCE found highest relative impor-
tance for risk of bleeding (0.30), followed by risk of
infection (0.28), fatigue (0.23), and frequency of trans-
fusions (0.20). More frequent transfusions resulted in
lower utility, particularly increasing monthly transfu-
sions frequency from 4 (0.57) to 8 (0.35).

Conclusions: Among SAA patients with insufficient
response to IST, estimated utility was higher with
fewer transfusions. While risk of bleeding, risk of in-
fection, and fatigue were more important for patient
treatment preferences, frequency of transfusions was
also important.

261. Describing Quality of Life and Disability of
Fragility Fracture Patients in a Fracture Liaison
Service in Quebec, Canada: A Prospective Cohort
Study

Andrea Senay1, Sylvie Perreault1,2, Josée Delisle3,
Clara Scattolin1, Andreea Banica3,
Jean-Pierre Raynauld4, Yves Troyanov3,
Pierre Beaumont3, Mario Giroux5, Alain Jodoin3,
G. Yves Laflamme3, Stephane Leduc3,
Jean-Marc MacThiong3, Michel Malo3,
Gilles Maurais3, Hai Nguyen5, Stefan Parent3,
Pierre Ranger3, Dominique Rouleau3 and
Julio C. Fernandes1,3

1Université de Montréal, Montreal, QC, Canada; 2Le
Réseau Québécois de Recherche sur les Médica-
ments, Montreal, Canada; 3Sacré-Coeur Montreal
Hospital, Montreal, QC, Canada; 4Institut de
Rhumatologie, Montreal, QC, Canada; 5Jean-Talon
Hospital, Montreal, QC, Canada

Background: Very few studies report the impact of
secondary fracture prevention services on quality of
life, disability at fracture site and pain, even less for
a fracture liaison service (FLS).

Objectives: To describe post-fracture disability of
fractured limb, quality of life and pain in a 24-month
period of follow-up in an FLS.

Methods: An FLS was implemented in two hospitals
(Montreal, Canada), and patient recruitment started
June 2010 to end of July 2013. Patients of >40 years
with a fragility fracture were enrolled and followed
over two years (n = 543). LEM (lower extremity mem-
bers), DASH (higher extremity members) and
Oswestry (lower back) forms were used to assess dis-
ability at fracture site (score 0–100). The quality of life
(QoL) was assessed using the SF-12 questionnaire. An
increase of SF-12 and LEM scores and a decrease of
DASH and Oswestry scores corresponded to improve-
ment. VAS was used to assess the level of pain (0–10).
The changes from baseline to 24-month period of fol-
low-up were assessed with T tests, Wilcoxon tests and
McNemar X2 test for paired outcomes.

Results: Of 543 subjects, 535 had a baseline assess-
ment (85.6% female) with a mean age of 63.4 ± 11.2
years, 35.9% had a prior fracture, 36.5% were osteo-
porotic and 52.5% had osteopenia. Between T0 and
24 months, DASH scores changed from 68.2 (35.2)
to 34.1 (31.8) (�34 points, p < 0.01), Oswestry scores
decreased from 44.0 (38.0) to 24.6 (18.1) (�19 points,
p = 0.02) and LEM scores increased from 60.2 (45.4)
to 86.6 (26.5) (+26 points, p < 0.01). The median
(IQR) SF-12 mental score went from 48.6 (17.4) to
50.9 (12.7) (+2 points, p = 0.02), and physical score
changed from 37.9 (13.4) to 44.6 (16.2) (+6 points, p <
0.01). The proportion of patients achieving a VAS score
<4 increased by 19.4% (p < 0.01).

Conclusions: We noted an improvement of functional
capacity of fractured limbs, QoL and pain over time.
Multilevel statistical methods are ongoing to assess
the link with recommended management.

262. Measurement Properties of Patient-Reported
Outcome Instruments Evaluating Adherence to
Inhaled Corticosteroids in Adults with Asthma: A
Systematic Review

Myriam Gagne1,2, Louis-Philippe Boulet1,2,3,
Norma Perez4 and Jocelyne Moisan4,5

1Knowledge Translation, Education and Prevention
Chair in Respiratory and Cardiovascular Health, La-
val University, Quebec City, QC, Canada; 2Quebec
Heart and Lung Institute–Laval University, Quebec
City, QC, Canada; 3Faculty of Medicine, Laval
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University, Quebec City, QC, Canada; 4CHU de
Quebec–Laval University Research Center, Popula-
tion Health and Optimal Health Practices Research
Unit, Quebec City, QC, Canada; 5Faculty of Phar-
macy, Laval University, Quebec City, QC, Canada

Background: In individuals with uncontrolled
asthma, physicians should first assess adherence to in-
haled corticosteroids (ICS) and, in patients who are
considered as adherent, subsequently escalate pharma-
cotherapy. In this context, the proper measurement of
adherence (defined as a 3-stage process: initiation, im-
plementation, and persistence) is crucial.

Objectives: To systematically identify the measure-
ment properties of the patient-reported outcome instru-
ments (PROs) that would be found to measure
initiation of, implementation of, and persistence with
ICS in adults with asthma.

Methods: Based on the COSMIN, we conducted a
systematic review. We searched seven databases with-
out time restrictions. Two reviewers independently in-
cluded English, French, and Spanish studies on the
measurement properties of all available PROs that
were found to measure any of the three adherence
stages in asthmatic participants aged 18 years or older.
Using a predefined form, they extracted data on the
following PROs’ measurement properties: internal
consistency, reliability, measurement error, construct
validity (including structural, hypotheses testing, and
cross-cultural validity), criterion validity, and responsive-
ness. Reviewers assessed the methodological quality of
the included studies using the 4-point scale COSMIN
checklist (from excellent to poor). Data were synthesized
to present the measurement properties of each PRO.

Results:We included 12 studies that aimed to validate
10 PROs in adults with asthma. All PROs were found
to measure implementation of ICS. In the included
studies, only the following measurement properties
were assessed: internal consistency (n studies = 8), re-
liability (n = 1), structural validity (n = 4), hypotheses
testing validity (n = 5), cross-cultural validity (n = 1),
and criterion validity (n = 8). Methodological quality
scores per study were either fair or poor.

Conclusions: Our results suggest that only some mea-
surement properties of the PROs assessing the imple-
mentation of ICS had been assessed in studies that
lacked high methodological quality. At this point,
no recommendations regarding the use of a particular
PRO in routine care can be provided. High-quality

studies on measurement properties are needed to en-
sure the proper assessment of initiation of, implemen-
tation of, and persistence with ICS in routine care.

263. Patient-Reported Outcome Instruments Used
for Measurement of Adherence to Inhaled
Corticosteroids in Adults with Asthma: A
Systematic Scoping Review

Myriam E. Gagne1,2, Louis-Philippe Boulet1,2,3,
Norma Perez4 and Jocelyne Moisan4,5

1Knowledge Translation, Education and Prevention
Chair in Respiratory and Cardiovascular Health,
Laval University, Quebec City, QC, Canada; 2Quebec
Heart and Lung Institute–Laval University, Quebec
City, QC, Canada; 3Faculty of Medecine, Laval
University, Quebec City, QC, Canada; 4CHU de
Quebec–Laval University Research Center, Popula-
tion Health and Optimal Health Practices Research
Unit, Quebec City, QC, Canada; 5Faculty of Phar-
macy, Laval University, Quebec City, QC, Canada

Background: Asthma guidelines stress the impor-
tance of assessing patient adherence to inhaled cortico-
steroids (ICS) in routine care but have not suggested
how health care professionals (HCPs) could measure
the three adherence stages, as defined by the ABC tax-
onomy for medication adherence: initiation, imple-
mentation, and persistence.

Objectives: We aimed to systematically identify all
the patient-reported outcome (PRO) instruments used
for measurement of adherence to ICS in adults with
asthma and to report on the adherence stages that these
instruments measure.

Methods: We conducted a systematic scoping re-
view. Two independent reviewers searched seven
databases for studies in which PRO instruments
were used to measure adherence to ICS in asthmatic
participants aged 18 years or older. They extracted
and synthesized data in order to list the PRO instru-
ments and to report the adherence stages that these in-
struments measured.

Results: We included 112 studies and identified 67
PRO instruments. The most used instrument (n = 24
studies or 21%) was the Self-Reported Medication-
Taking Scale, which was found to assess implementa-
tion. Among all 67 instruments, we found that only 1
measured initiation, 2 evaluated initiation and imple-
mentation, 55 assessed implementation, 6 measured
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implementation and persistence, and 3 did not measure
any of the three adherence stages.

Conclusions: Our results suggest that many PRO in-
struments exist to measure implementation of ICS in
routine care, but very few evaluate initiation and per-
sistence. Proper assessment of each adherence stage
could help HCPs to understand patients’ behavior bet-
ter and researchers to better assess the impact of inter-
ventions designed to optimize adherence. Further
research on the measurement properties of these in-
struments is needed.

264. How Do Consumers Make Prescription Drug
Decisions? An Evidence-Based Conceptual Model

Douglas J. Rupert1, Olivia M. Taylor1,
Vanessa Boudewyns2, Sidney Holt3,
Helen W. Sullivan4 and Kathryn J. Aikin4

1RTI International, Research Triangle Park, NC; 2RTI
International, Washington, DC; 3George Washington
University, Washington, DC; 4U.S. Food and Drug
Administration, Silver Spring, MD

Background: Patients in the U.S. and Europe spend
$259 billion annually on prescription drugs, and half
of adults take one or more prescription medications.
At the same time, healthcare has been shifting from
physician-directed to shared decision making, as pa-
tients take an increasingly active role in their treatment
decisions. However, little is known about how patients
make prescription drug decisions, including what deci-
sion points exist.

Objectives: Explore patients’ prescription drug deci-
sion making processes and develop a conceptual
framework for how patients choose medications.

Methods: We conducted 10 in-person focus groups
with patients who recently started a medication (n =
88). A moderator led participants through two activi-
ties: (1) a decision process worksheet outlining their
recent drug decisions and (2) a discussion on how par-
ticipants select drugs. Two researchers independently
coded the worksheets and verbatim transcripts, and
we conducted thematic analysis to identify trends in
responses.

Results: Participants described drug selection as an
ongoing process with multiple decision points. Most
reported learning about drugs from various sources,
assessing benefits/risks through personal research,

and discussing drugs with healthcare providers. After
filling prescriptions, many continued to evaluate drugs
through pharmacist discussions, cost comparisons, and
trial usage. Participants stated that multiple factors in-
fluence their drug decisions. Many used numerous
sources (e.g., physicians/pharmacists and medical
websites) to learn about drug characteristics and con-
sidered personal and environmental factors (e.g., ill-
ness severity and available treatment options) to
assess benefits and risks. Ultimately, participants ex-
plained they use these factors—in consultation with
healthcare providers—to select drugs with an accept-
able balance of benefits and risks.

Conclusions: Programs that promote informed and
shared medication decisions need to reach patients at
multiple decision points, connect them with unbiased
information sources, and provide guidance on incorpo-
rating personal preferences into drug decisions.

265. Mortality and Secondary Injury Following
Traumatic Brain Injury in Older Medicare Statin
Users

Bilal R. Khokhar1, Linda Simoni-Wastila1,
Julia F. Slejko1, Eleanor Perfetto1,2, Min Zhan3 and
Gordon S. Smith3,4

1University of Maryland School of Pharmacy,
Baltimore, MD; 2National Health Council,
Washington DC, DC; 3University of Maryland School
of Medicine, Baltimore, MD; 4West Virginia
University, Morgantown, WV

Background: Traumatic brain injury (TBI) is a major
health concern, especially older adults. Among older
adults, TBI is associated with an increase in mortality
and secondary injury, including stroke, depression,
and Alzheimer’s disease and related dementias
(ADRD) following TBI. There are no universally ac-
cepted pharmacological treatment guidelines follow-
ing TBI. Statins are highlighted as a potential
therapy for primary and secondary injury associated
with TBI.

Objectives: To assess the relationship between post-
TBI statin use and 1) mortality and 2) the incidence
of secondary injury.

Methods: Atorvastatin, fluvastatin, lovastatin, prav-
astatin, rosuvastatin, and simvastatin use was
assessed following TBI among for Medicare benefi-
ciaries 65 and older hospitalized with a TBI during
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2006 through 2010. Outcomes of interest included
mortality, stroke (ischemic, hemorrhagic, or any
stroke), depression, and ADRD. Relative risk (RR)
and 95% confidence intervals (CI) were obtained using
discrete time analysis and generalized estimating
equations.

Results: The final study sample consisted of 100,515
older Medicare beneficiaries. Statin use of any kind
was associated with decreased mortality following
TBI-hospitalization discharge. Any statin use also
was associated with a decrease in any stroke (RR,
0.86; 95% CI, 0.81, 0.91), depression (RR, 0.85;
95% CI, 0.79, 0.90), and ADRD (RR, 0.77; 95% CI,
0.73, 0.81). Specifically, both atorvastatin and simva-
statin were associated with a decrease in all secondary
injury outcomes.

Conclusions: This large-scale study of older Medi-
care beneficiaries highlights the potential of statins
to treat primary and secondary injury associated with
TBI. While all statins were associated with a decrease
in mortality, only atorvastatin and simvastatin use
was associated with a decrease in all stroke, depres-
sion, and ADRD. Both atorvastatin and simvastatin
also were the most commonly used statins. These
findings provide valuable information for clinicians
treating older adults with TBI as clinicians can
prescribe atorvastatin and simvastatin to all beneficia-
ries with TBI in order to decrease primary and
secondary injury.

266. A Nationwide Study on Burden and
Determinants of Anticholinergic Exposure in the
French Elderly

Annie Fourrier-Reglat, Marie Poiseuil, Julien Bezin,
Paul de Boissieu and Pernelle Noize

University of Bordeaux, Bordeaux, France

Background: Aging of the population is accompanied
by the development of comorbidities leading to an in-
crease in drug use. Anticholinergic drugs are com-
monly prescribed to elderly patients but sometimes
harmful.

Objectives: The aim of this study was to evaluate the
anticholinergic drugs use and associated factors in el-
derly subjects in France.

Methods: A cross-sectional study was conducted in
2014 among subjects aged at least 65 years enrolled

in the French insurance claims database (EGB). Anti-
cholinergic drug use was assessed using the list of
Duran et al. adapted to the French context. Multivari-
ate logistic regression was used to identify characteris-
tics associated with the use of “high potency”
anticholinergic (HPAc) drugs.

Results: About 90% of enrolled subjects (n = 93061)
had at least one drug dispensation in 2014 and 46.8%
at least one anticholinergic. Among anticholinergics,
the nervous system anatomical class (31.2%) was the
most commonly represented, in which analgesic drugs
ranked first (21.5%) followed by psycholeptics (8.1%)
and psychoanaleptics (7.2%). In the respiratory system
class (12%), systemic antihistamines agents were the
most prevalent (7.2%). For 17.3% of enrolled subjects,
anticholinergic was an HPAc. To be a women (OR =
1.20; 95%CI: 1.16–1.25), having a long-term disease
(1.15; 1.11–1.19) and to have been hospitalized
(1.24; 1.08–1.17) were associated with HPAc dispen-
sations. Subjects with 6–10 (3.56; 3.26–3.88), or 11–16
(6.25; 5.75–6.78) and 17 or more (12.55; 11.55–13.63)
nonanticholinergic drugs dispensations were more
likely to have HPAc dispensations as compared to the
dispensation of 0–5 nonanticholinergics. As compared
to subjects aged 65–74 years, 75–85 years or 85 years
and over subjects were less likely to have HPAc dispen-
sations (0.96; 0.93–1.00 and 0.9; 0.86–0.96,
respectively).

Conclusions: Despite many recommendations from
the French Health Authorities, the prevalence of anti-
cholinergic drug use remains high in the French el-
derly. A better clinical understanding of this situation
is needed, and interventions should be implemented
to reduce this overuse.

267. Concurrent Use of Alcohol Interactive
Medications and Alcohol in Older Adults: A
Systematic Review of Prevalence and Associated
Adverse Outcomes

Alice Holton, Paul Gallagher, Tom Fahey and
Gráinne Cousins

Royal College of Surgeons in Ireland, Dublin, Ireland

Background: Older adults are susceptible to adverse
effects from the concurrent use of medications and
alcohol.

Objectives: The aim of this study was to determine the
prevalence of concurrent use of alcohol and alcohol-
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interactive (AI) medicines and associated adverse out-
comes in older adults.

Methods: A systematic search was performed using
MEDLINE (PubMed), Embase, Scopus and Web of
Science (January 1990 to June 2016), and hand
searching references of retrieved articles. Observa-
tional studies reporting on the concurrent use of alco-
hol and AI medicines in the same or overlapping
recall periods in older adults were included. We ex-
cluded studies that exclusively sampled patients with
specific illnesses, or those seeking treatment for alco-
hol use disorders (AUD) or illicit drug use. Two inde-
pendent reviewers verified that studies met the
inclusion criteria, critically appraised included studies
using an adapted form of the Newcastle Ottawa cohort
scale (NOS) and extracted relevant data. A narrative
synthesis is provided.

Results: Twenty studies, all cross-sectional, were in-
cluded. Nine studies classified a wide range of med-
icines as AI using different medication compendia,
thus resulting in heterogeneity across studies. Three
studies investigated any medication use and eight
focused on psychotropic medications. Based on the
quality assessment of included studies, the most re-
liable estimate of concurrent use in older adults
ranges between 21% and 35%. The most reliable
estimate of concurrent use of psychotropic medica-
tions and alcohol ranges between 7.4% and
7.75%. No study examined longitudinal associations
with adverse outcomes. Three cross-sectional studies
reported on falls with mixed findings, while one
study reported on the association between moderate
alcohol consumption and adverse drug reactions at
hospital admission.

Conclusions:While there appears to be a high propen-
sity for alcohol-medication interactions in older adults,
there is a lack of consensus regarding what constitutes
an AI medication. An explicit list of AI medications
needs to be derived and validated prospectively to
quantify the magnitude of risk posed by the concurrent
use of alcohol for adverse outcomes in older adults.
This will allow for risk stratification of older adults
at the point of prescribing and prioritise alcohol
screening and brief alcohol interventions in high-risk
groups.

268. Impact of Guideline-Concordant Medication
Use on Functional Outcomes, Death, and
Rehospitalization in Older Nursing Home
Residents After Acute Myocardial Infarction

Andrew R. Zullo1, Lori A. Daiello1, Yoojin Lee1,
David D. Dore1,2, Amal N. Trivedi1,
W. John Boscardin3,4, Sei J. Lee3,4 and
Michael A. Steinman3,4

1Brown University, Providence, RI; 2Optum, Boston,
MA; 3University of California, San Francisco, San
Francisco, CA; 4Veterans Affairs Health Care System,
San Francisco, CA

Background: Antiplatelets, beta-blockers, statins, and
renin-angiotensin-aldosterone system (RAAS)
blockers are mainstays of treatment after acute myo-
cardial infarction (AMI). Yet these medications are
commonly not prescribed for older nursing home
(NH) residents after AMI, in part due to concerns
about uncertainty of benefit, potential functional
harms, and polypharmacy.

Objectives: To examine the effect of prescribing
guideline-recommended medications after AMI on
functional decline, mortality, and rehospitalization
among NH residents ≥65 years.

Methods: We conducted a retrospective new-user
cohort study using 2007–2010 national U.S. data
from the Minimum Data Set, version 2.0, and Medi-
care Parts A and D. Residents were in the NH ≥30
days before AMI. The exposure was the number of
guideline-concordant medication classes (antiplatelets,
beta-blockers, statins, and RAAS blockers) initiated
after AMI among individuals who were nonusers of
all four classes before AMI. Outcomes were func-
tional decline, death, and rehospitalization in the first
90 days after AMI. Functional decline was defined as
a 3-point increase from pre-AMI baseline on the
Morris scale of independence in activities of daily
living. We used multinomial logistic regression
models to estimate odds ratios (ORs) and 95% con-
fidence intervals (CIs) by inverse probability of
treatment weighting to compare new users of one,
two, three, and four medications to residents who
initiated none while accounting for the competing
risk of death.

Results: The study cohort comprised 6,623 residents
(mean age 83 years; 71% female; 82% White), with
a total of 1,012 functional decline, 829 death, and
1,655 rehospitalization events. Compared to individ-
uals who initiated no guideline-recommended medica-
tions: ORs for death were 0.6 (CI 0.5–0.8) for users of
one, 0.6 (CI 0.5–0.8) for two, 0.5 (CI 0.4–0.7) for
three, and 0.5 (CI 0.3–0.8) for four. ORs for functional
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decline were 1.2 (1.0–1.6) for users of one medication,
1.3 (1.0–1.7) for two, 1.4 (1.0–1.8) for three, and 1.7
(1.2–2.3) for four. No association was observed be-
tween number of guideline-concordant medications
and rehospitalization.

Conclusions: Use of more guideline-recommended
medications after AMI is associated with a larger mor-
tality benefit in older NH residents but also more func-
tional decline. However, residual confounding (e.g.,
by prognosis) remains a plausible alternative explana-
tion for the findings.

269. The Risk of Hip Fracture in Older People
After Switching Between or Concurrently Using
Mirtazapine and Other Antidepressants

Michael J. Leach, Nicole L. Pratt and
Elizabeth Roughead

University of South Australia, Adelaide, Australia

Background: Few studies have assessed the risk of
hip fracture due to mirtazapine, and no known studies
have assessed the risk of hip fracture due to antidepres-
sant combinations.

Objectives: This study aimed to examine the risk of
hip fracture in older people using mirtazapine as well
as switching between or concurrently using
mirtazapine and other antidepressants.

Methods: A matched case-control study was con-
ducted. Cases were people aged > 65 years who
were eligible for Australian Government Department
of Veterans’ Affairs (DVA) benefits and who
sustained a hip fracture between 2009 and 2012.
Each case was matched with up to 4 randomly se-
lected controls of the same sex and age (+2 years).
Multivariate conditional logistic regression was used
to estimate associations between antidepressant use
and hip fracture. To assess whether combined ef-
fects equaled the sum of individual effects, the rel-
ative excess risk due to interaction (RERI) was
calculated.

Results: There were 8,828 cases and 35,310 controls.
The median age was 88 years, and 63% were women.
The odds of hip fracture were increased for use of
mirtazapine (continuous use: odds ratio [OR] = 1.3,
95% confidence interval [CI] = [1.1, 1.4]) and other
antidepressants, e.g. SSRIs (new use: OR = 2.7, 95%
CI = [2.1, 3.6] and continuous use: OR = 1.8, 95%

CI = [1.6, 1.9]). Pairs associated with increased odds
of hip fracture were addition of SSRIs to mirtazapine
(OR = 11, 95% CI = [2.2, 51]; RERI = 7.7, 95% CI
= [�9.0, 24]), addition of TCAs to mirtazapine (OR
= 14, 95% CI = [1.4, 132]; RERI = 12, 95% CI =
[�19, 43]), and continuous use of SSRIs and
mirtazapine (OR = 2.4, 95% CI = [1.4, 4.2]; RERI =
0.4, 95% CI = [�0.9, 1.7]). RERIs indicated that the
effect of each antidepressant pair equaled the sum of
the effects of individual antidepressants. Analysis for
evidence of tapering doses before switching showed
this was infrequent.

Conclusions: Mirtazapine and other antidepressants
were associated with increased risk of hip fracture
individually and in combination, with combined
risk equaling the sum of individual risks. Pre-
scribers should switch between these antidepres-
sants cautiously and avoid combining them in
older people.

270. Incidence of Adverse Drug Reactions Among
Elderly Patients: A Systematic Review and Meta-
Analysis

Krishna Undela, Dhaval Joshi and Madhan Ramesh

JSS College of Pharmacy, JSS University, Mysuru,
India

Background: Considering the severity and clinical
importance of ADRs among elderly patients, it is
worthful to know the overall incidence of ADRs
among elderly in different settings and in different
continents.

Objectives: To estimate the overall incidence of
ADRs among elderly patients by conducting a system-
atic review and meta-analysis.

Methods: Published studies were identified by
searching different databases like MEDLINE,
Cochrane database of systematic reviews, Google
scholar, ClinicalKey, Scopus (published from 1980
to August, 2016), and by hand searching the reputed
journals on Geriatrics and Gerontology, and references
of included articles. Original peer-reviewed research
articles published in English, defined ADRs according
to WHO’s or similar definition and assessed the inci-
dence of ADRs in elderly or having sufficient raw data
to determine the incidence were included. Disease or
treatment specific studies were excluded.
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Results: Of the 5747 citations retrieved, 56 and 54 ar-
ticles were included for systematic review and meta-
analysis, respectively. The overall incidence (95%
CI) of ADRs among elderly population was 12.94%
(12.29–13.60%). The health care setting wise overall
incidence of ADRs among elderly was 17.53%,
19.54% and 6.92% in inpatients, out-patients and pa-
tients hospitalized due to ADRs, respectively. The
continent-wise overall incidence of ADRs among el-
derly was 12.15%, 22.94%, 12.34% and 18.76% in
Asia, Australia, Europe and USA, respectively. Car-
diovascular drugs and NSAIDs were the most com-
mon causative agents for the ADRs among elderly.
Polypharmacy was the major risk factor for ADRs
among elderly.

Conclusions: Compared to overall incidence, inci-
dence of ADRs among elderly out-patients and elderly
in Australia and USA was found be higher. Appropri-
ate prescribing, proper compliance and monitoring for
ADRs are needed to decrease the incidence of ADRs
among elderly patients.

271. Predictors of Transitioning from Adherent to
Non-Adherent Among Elderly Patients with
Diabetes

Marsha A. Raebel1, Wendy Dyer2,
Gregory A. Nichols3 and Julie A. Schmittdiel2

1Kaiser Permanente Colorado, Denver, CO; 2Kai-
ser Permanente Northern California, Oakland, CA;
3Kaiser Permanente Northwest, Portland, OR

Background: The US Centers for Medicare and Med-
icaid Services’ Medicare STAR quality program pro-
vides incentives to health plans that care for patients
with diabetes who achieve good adherence to oral dia-
betes agents. However, we know little about barriers
and facilitators to maintaining good adherence over
time.

Objectives: To determine factors that predict
transitioning from good medication adherence to
non-adherence in the Medicare-aged diabetes
population.

Methods: This retrospective cohort study included pa-
tients aged ≥65 from 3 Kaiser Permanente regions who
received oral diabetes agents in 2010 for whom the
Medicare STAR adherence metric, Proportion of Days
Covered (PDC) could be calculated (≥2 dispensings/
year) and met the STAR definition of adherent (PDC

≥ 0.8). We excluded insulin users per STAR specifica-
tions. Patients remained in the cohort through 2014 or
until they were no longer in the PDC denominator (<2
dispensings/year). To assess predictors of transitioning
from adherent to non-adherent, we employed the stan-
dard generalized estimating equation approach for lon-
gitudinal data.

Results: The cohort included 46,406 patients. Char-
acteristics associated with transitioning from adher-
ent in 2010 to non-adherent in 2011–2014 included
being female (OR = 1.15; 95%CI 1.10–1.10), age
≥ 75 (OR = 1.27; 95% CI 1.20–1.33) compared to
age 65–69, African American (OR = 1.24; 1.14–
1.34) or American Indian/Alaska Native (OR =
1.43; 95%CI 1.05–1.94) compared to White, and
≥2 comorbidities (OR = 1.38; 95%CI 1.29–1.48).
Patients were less likely to become non-adherent if
the mean days’ supply dispensed was >90 days
(OR = 0.56; 95%CI 0.53–0.60) or they received
the medication via mail order >50% of the time
(OR = 0.69; 95%CI 0.66–0.72).

Conclusions: Patient characteristics can increase the
likelihood of transitioning from adherent to non-adher-
ent to oral diabetes medications. However, system-
level factors including days’ supply and mail order
pharmacy use can decrease the likelihood of becoming
non-adherent. These findings can aid health plans to
develop interventions that target long-term adherence
to oral diabetes medications.

272. Proton Pump Inhibitor Use and Fracture Risk
in Older Adults

Barbara N. Harding1, Noel S. Weiss1 and
Sascha Dublin2

1University of Washington, Seattle, WA; 2Group
Health Research Institute, Seattle, WA

Background: Use of proton pump inhibitors (PPIs)
may increase the risk of fracture, an important out-
come among older adults. Prior studies have yielded
inconsistent results but had limited ability to control
for important covariates.

Objectives: To test whether PPI use is associated with
an increased risk of fracture.

Methods: This cohort study used data from 1994 to
2014 for 4,441 participants aged 65 and older from
the Adult Changes in Thought (ACT) prospective
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cohort study that is set at Group Health (GH), an inte-
grated healthcare delivery system in Seattle, WA. Par-
ticipants had ≥5 years of GH enrollment and no
fracture in the year prior to baseline. Time-varying cu-
mulative exposure to PPIs was determined from au-
tomated pharmacy data by summing standard daily
doses (SDDs) across all fills. Exposure categories
were no use (reference group, ≤30 SDD), light
use (31–540 SDD), moderate use (541–1080
SDD) and heavy use (≥1081 SDD). Incident frac-
tures were assessed using ICD-9 codes from elec-
tronic medical records. The association between
PPI use and fracture risk was assessed using Cox
proportional hazard models adjusting for comorbid-
ities, functional status, cognitive status, and con-
comitant medication use.

Results: Over a mean follow-up of 5.9 years, 764
(17.2%) of participants experienced a fracture. Among
light users, the crude hazard ratio (HR) was 1.18 (95%
confidence interval [CI] 0.92–1.51) and adjusted HR
(aHR) was 1.08 (95% CI 0.83–1.42). Among moder-
ate users, the HR was 1.52 (95% CI 1.05–2.20) and
aHR was 1.41 (95% CI 0.94–2.14), and among heavy
users, the HR was 1.18 (95% CI 0.89–1.57) and aHR
was 1.10 (95% CI 0.78–1.55). Among patients with
SDD > 30, no appreciable increase in fracture risk
was present in persons with recent PPI use (use in
the year prior to fracture) compared to those with more
distant use (HR = 1.10 [95% CI 0.83–1.46], aHR =
1.17 [95% CI 0.82–1.69]).

Conclusions: In the present study, PPI use, including
heavy use, was not associated with an increased risk
of fracture among older adults.

273. The Efficacy of a Clinical Pharmacist
Intervention on Inappropriate Prescribing for
Geriatric Inpatients in Saudi Arabia: A Pre- Post-
Intervention Study

Muath Fahmi Najjar1,2, Syed Azhar Syed Sulaiman1

and Majed A1. Jeraisy2

1Universiti Sains Malaysia, Pulau Penang, Malaysia;
2King Abdul-Aziz Medical City, Riyadh, Saudi Arabia

Background: Geriatric patients are at high risk of ad-
verse drug reactions (ADRs) due to potentially inap-
propriate medications (PIMs). Thus, prescribing
appropriate medications for geriatric patients is still a
challenge for health care professionals. Screening tool
of older persons’ prescriptions (STOPP) criteria and

Beers criteria are explicit criteria of PIMs to be
avoided in geriatric patients.

Objectives: The objective of the study was to deter-
mine the incidence of PIMs and ADRs among geriatric
inpatients before and after implementing a clinical
pharmacist intervention.

Methods: The studywas conducted using a prospective
pre-intervention group versus an intervention group de-
sign to evaluate the efficacy of a clinical pharmacist in-
tervention for physicians working at a Medicine
Department. During the medical rounds, clinical phar-
macists communicated their recommendations to the
physicians by utilizing STOPP and Beers criteria. Effi-
cacy was measured in terms of improved prescribing to
minimize PIMs among geriatric inpatients. The study
was conducted at King Abdulaziz Medical City
(KAMC) in Riyadh, Saudi Arabia. The primary out-
comewas the incidence of PIMs use among geriatric in-
patients.A two-sidedMcNemar’s testwas applied using
the Statistical Package for Social Sciences (SPSS).

Results: A total of 400 patients were randomly se-
lected with 200 patients in the pre-intervention group
and 200 patients in the intervention group. The propor-
tion of male patients in the pre-intervention and inter-
vention groups was 44% and 47.5%, respectively. In
the pre-intervention group, 93.5% were Arabs, 4%
were Indian and 5% were other ethnicities. The inci-
dence of PIMs among geriatric patients was decreased
from 61% before the intervention to 29.5% during the
clinical pharmacist intervention period. Of the 200 pa-
tients in the pre-intervention group, 26% patients re-
ceiving PIMs had a suspected ADR. The percentage
was significantly decreased in the intervention group
to 15.0% (p-value = 0.006).

Conclusions: The involvement of the updated ver-
sions of STOPP and Beers criteria in the pharmaceuti-
cal care of hospitalized geriatric patients can reduce
the incidence of PIMs prescribing by Medicine De-
partment physicians. Consequently, the incidence of
ADRs can be reduced significantly.

274. Anti-Osteoporotic Drug Use and
Cardiovascular Risk in Elderly Patients with
Previous Heart Disease

Chiara Sorge1, Ursula Kirchmayer1, Nera Agabiti1,
Silvia Cascini1, Gianluca Trifirò2, Francesco Lapi3,
Graziano Onder4, Danilo Fusco1, Marina Davoli1 and
on behalf of I-GrADE5
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1Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy; 2Department of Biomedical and
Dental Sciences and Morphofunctional Imaging,
University of Messina, Messina, Italy; 3Health Search,
Italian College of General Practitioners and Primary
Care, Florence, Italy; 4Department of Geriatrics,
Catholic University of Rome, Rome, Italy; 5The Italian
Group for Appropriate Drug Prescription in the
Elderly, Florence, Italy

Background: Osteoporosis and associated fractures
are a public health issue of growing importance due
to population ageing. Several pharmacological thera-
pies are available; however, there is conflicting evi-
dence regarding anti-osteoporotic drug use and
cardiovascular (CV) risk.

Objectives: To evaluate the association between use
of bisphosphonates (BP) or strontium ranelate (SR)
and risk of atrial fibrillation (AF) and acute cardiovas-
cular events (ACE) in a large cohort of patients af-
fected by cardiovascular diseases.

Methods: The study population consists of patients
aged 65 years or more, discharged from hospitals of
5 Italian areas after a CV event between 2008 and
2011. Two nested case-control studies were con-
ducted. Cases are patients with a subsequent hospital
admission for AF or ACE (main diagnosis); four con-
trols for each case were randomly selected and
matched by age class, gender and follow-up time.
Three measures of exposure were tested: use (at least
one prescription), intensity of use (proportion of days
covered (PDC) : <20%, 20–80%, >80%) and time
since last prescription (<90, 91–180 and >180 days);
patients not treated with any anti-osteoporotic medica-
tion were considered as the reference category. Condi-
tional logistic regression models were used
considering CV condition at enrolment, drug use and
comorbidities as potential confounders. Patients with
previous use of the study drugs or follow-up time less
than 30 days were excluded.

Results: The total cohort included 657246 patients;
28090 cases and 112360 controls were selected for the
AF study, 157031 cases and 628101 controls for the
ACE study. BP and SR use was not associated with an
increased risk of AF regardless of the intensity and time
of use: all adjusted ORs vary between 0.6 and 1.1 and
none of them reached statistical significance. Compared
to non-users, BP and SR users showed an increased risk
of subsequent ACE: OR 1.07, 95%CI 1.03–1.12 and
OR 1.24, 95%CI 1.16–1.32, respectively. Both

medications showed a similar trend with intensity of
use: higher exposures (PDC > 80%) were associated
to a decreased risk of ACE (OR 0.81, 95%CI 0.71–
0.92 for BP and OR 0.71, 95%CI 0.52–0.97 for SR).

Conclusions: The study found no evidence of an in-
creased risk of AF in patients treated with oral BP or
SR compared to non-users. Overall, BP and SR use
was associated with an increased risk of ACE. The
protective effect shown in more compliant patients
might be due to residual confounding, e.g. a healthier
patient effect.

275. Comparative Persistence of Antimuscarinic
Agents in Older Adults

Scott Martin Vouri1,2, Mario Schootman2,
Seth A. Strope3, Stanley J. Birge4 and
Margaret A. Olsen4

1St. Louis College of Pharmacy, St. Louis, MO; 2St.
Louis University—College for Public Health and
Social Justice, St. Louis, MO; 3Baptist MD Anderson
Cancer Center, Jacksonville, FL; 4Washington
University School of Medicine, St. Louis, MO

Background: Although many studies have evalu-
ated persistence of antimuscarinic agents, few have
compared persistence among the various
medications.

Objectives: To determine 6- and 12-month compara-
tive persistence among users of antimuscarinic agents
in older U.S. adults.

Methods: We performed a retrospective cohort
study using the Medicare 5% random sample in-
cluding prescription claims. We identified new users
of antimuscarinic agents in adults aged 65.5 year
old or older between 2007 and 2012. We used
ICD-9-CM diagnosis codes and medication claims
to identify conditions potentially associated with
antimuscarinic persistence. The date of the first paid
antimuscarinic claim was considered cohort entry.
We used a grace period of 1.5 times the days’ sup-
ply to explore persistence; additional days were
added to the grace period when patients were hospi-
talized. Persistence was defined as continual use for
6 and 12 months without switching to another
agent. Cox proportional hazards models were per-
formed using backward selection with calculation
of hazard ratios for individual drug persistence rela-
tive to oxybutynin IR adjusting for confounders
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(e.g., demographics and Elixhauser, cognitive
impairment).

Results: Of the 55,283 elderly persons, tolterodine ex-
tended-release (ER) was the most common initial
antimuscarinic (n = 17,369). Persistence ranged from
20% (oxybutynin gel) to 43% (darifenacin) at 6
months and 13% (oxybutynin gel) to 27% (oxybutynin
ER) at 12 months. Compared to oxybutynin IR, pa-
tients receiving oxybutynin ER (HR 1.24, 95%
CI:1.21–1.27), tolterodine ER (HR 1.20, 95%
CI:1.18–1.23), trospium ER (HR 1.14, 95% CI:1.08–
1.20), darifenacin (HR 1.26, 95% CI:1.23–1.28),
solifenacin (HR 1.24, 95% CI:1.21–1.26), and
fesoterodine (HR 1.17, 95% CI:1.08–1.24) were more
likely to be persistent while patients receiving
oxybutynin patch (HR 0.83, 95% CI:0.74–0.91) and
tolterodine IR (HR 0.86, 95% CI:0.79–0.92) were less
likely to be persistent at 12 months after controlling for
confounders.

Conclusions: Persistence was low among elderly per-
sons treated with antimuscarinic agents; however,
oxybutynin ER, tolterodine ER, trospium ER,
darifenacin, solifenacin, and fesoterodine were more
likely to be continuously used compared to
oxybutynin IR.

276. Describing Performance Status Changes in
Older Adults During Adjuvant Chemotherapy

Halei C. Benefield, Hanna K. Sanoff and
Jennifer L. Lund

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: While performance status (PS) is fre-
quently captured in cancer treatment trials, little is
known about changes in PS that occur during treat-
ment. Understanding PS decline during adjuvant che-
motherapy could generate insights regarding the
potential impact of treatment on physical function
and independence. This information may be particu-
larly relevant in older adults, for whom the balance be-
tween benefits accrued from treatment and potential
harms from toxicity is less certain.

Objectives: Our aim was to use clinical trials data to
describe change in PS by age group during adjuvant
chemotherapy.

Methods:We used Project Datasphere to identify con-
trol-arm data from a phase III clinical trial
(clinicaltrial.gov ID: NCT00688740) of 6 cycles of ad-
juvant fluorouracil, doxorubicin, and cyclophospha-
mide to evaluate change in PS by age. Eligible
women diagnosed with resectable stage I–III breast
cancer and Karnofsky Performance Status (KPS) score
≥ 80 at study entry were enrolled from 1997 to 2000.
KPS scores, measured in 10 point increments from 0
(dead) to 100 (normal function), were captured at
baseline, the start of each 21-day cycle, and at 3–4
weeks after the last cycle. Fifty three subjects with
>2 missing KPS scores were excluded.

Results: Of 693 women, 33% were <45 years, 62%
45–64 years, and 5.5% 65+ years. About 55% of
women 65+ years experienced decline in PS at some
point in treatment, compared to 44% of women 45–
64 years, and 46% of women <45 years. Median de-
cline in PS was 10 points (interquartile range [IQR]:
5, 15). In women with PS decline, the median number
of cycles to decline was 2 (0.5, 3.5) and median dura-
tion of decline was 3 (1.5, 4.5) cycles in all age
groups. At follow up, 56% of women with PS decline
had a KPS score greater than or equal to baseline.
About 23% of women 65+ years experienced an in-
crease in PS at some point during treatment, com-
pared to 10% of women <45 years and 9% of
women 45–64 years.

Conclusions: These data suggest older adults are more
likely than their younger counterparts to experience PS
decline during adjuvant chemotherapy. Interestingly,
older adults may also be more likely to experience im-
provement in PS during treatment. Identifying trials
with a greater proportion of older adults will be instru-
mental to strengthening these findings. Additionally,
group-based trajectory models may be a useful tool
to describe longitudinal changes in PS during treat-
ment and identify patient-level factors (e.g., age, co-
morbidity, baseline PS, tumor site, and treatment)
predictive of membership in specific PS trajectory
groups.
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278. Patterns in Bladder Antimuscarinics Use in
Medicare Nursing Homes

Daniela C. Moga, Quishan Wu and Pratik Doshi

University of Kentucky, Lexington, KY
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Background: Bladder antimuscarinic (BAM) treat-
ment for urge or mixed urinary incontinence often
causes side effects leading to treatment discontinuation
in older adults in the community; no previous research
investigated patterns of use in nursing homes (NH)
residents.

Objectives: We investigated treatment duration, dis-
continuation rates, and patterns of switch between ini-
tiators of BAM drugs: non-selective (NS) immediate-
release (IR) or extended-release (ER) and selective in
NH residents.

Methods: We employed a retrospective cohort de-
sign to identify older adults admitted for long-term
care in Medicare-certified NH between 01/01/07
and 12/31/08. Eligibility criteria: age 65 years or
older, continuous enrollment in Medicare A, B,
and D, and BAM initiation after NH admission. En-
rollment files, medical and pharmacy claims, and
Minimum Data Set assessments were used to iden-
tify baseline characteristics, exposure, and outcomes
for those included in the study. BAM use type was
identified based on the first pharmacy prescription
claim and was categorized based on receptor selec-
tivity (selective or non-selective) and formulation
(IR or ER). Using descriptive statistics, we evalu-
ated duration of treatment on different BAM cate-
gories, switch patterns after initiation, as well as
predictors of switch between categories. In addition,
we used logistic regression with backward elimina-
tion to generate odds ratios with 95% confidence
intervals (OR, 95% CI) to identify predictors of
treatment switch.

Results: BAM treatment was initiated by 12,899 res-
idents: 41% NS IR, 45.6% NS ER, and 13.4% selec-
tive. One third of the BAM users filled only one
prescription; of the 8628 filling more than one pre-
scription, 1299 switched at least one time during
use, with 914 switches between BAM categories,
42.5% from NS ER, 34.7% from NS IR, and
22.8% from selective BAM; the mean (SD) time to
switch was 68.7 (62.3) days (median: 49 days). Av-
erage treatment duration was 149 (99) days (median:
123) for those who switched, and 101 (101) days
(median: 81 days) for those that did not. Significant
predictors of switch included female sex (OR = 1.24,
1.07–1.44), cognitive impairment (OR = 0.73, 0.56–
0.95), urinary tract infection (OR = 1.19, 1.03–1.37),
and severity of urinary symptoms (OR: 0.78, 0.63–
0.97).

Conclusions: NH residents discontinue BAM therapy
and switch between categories at high rates. Although
we could not assess the reason for switch/discontinua-
tion, considering the potential for BAM-related ad-
verse effects, BAM initiation should be carefully
considered.

279. Pharmacotherapy Use in Older Patients with
Heart Failure and Reduced Ejection Fraction
Living in Skilled Nursing Facilities

Lin Li1, Bill M. Jesdale1, Anne Hume2,
Giovanni Gambassi3, Robert J. Goldberg1 and
Kate L. Lapane1

1University of Massachusetts Medical School,
Worcester, MA; 2University of Rhode Island College
of Pharmacy, Kingston, RI; 3Catholic University of
Sacred Heart, Rome, Italy

Background: Skilled nursing facility (SNF) care for
patients hospitalized with heart failure has steadily in-
creased in recent decades. Yet little is known about
concordance with pharmacologic treatment guidelines
among older adults with heart failure and reduced ejec-
tion fraction (HFrEF) in SNFs.

Objectives: To identify correlates of angiotensin-
converting enzyme inhibitor (ACEI)/angiotensin re-
ceptor blocker (ARB) or β-blocker use among patients
with HFrEF admitted to SNFs.

Methods: Using a nationwide dataset including all
residents of SNFs in the United States that cross-
linked Minimum Data Set 3.0 with Medicare data
(2011–2012), we studied 31,675 HFrEF patients aged
≥65 years admitted to 9,659 SNFs. The diagnosis of
HFrEF was based on ICD-9 codes (428.2 or 428.4)
during hospitalization. We estimated the prevalence
of a Part D claim for ACEIs/ARBs or β-blockers dur-
ing 3 months before the SNF stay and used log-bino-
mial models to evaluate correlates of use by
estimating prevalence ratios (PR) and 95% confidence
intervals (CI).

Results: The median age of the study population was
83 years, 60% were women, and 10% and 4% were
African Americans and Hispanics, respectively. Ap-
proximately 46% had ≥3 comorbid cardiovascular
conditions/ risk factors. Fifty-seven percent received
an ACEI/ARB and 47% a β-blocker; 25% did not re-
ceive either therapy. Older age was inversely associ-
ated with receipt of these therapies: adjusted PRs
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were 0.94 (95% CI: 0.91–0.96) for ACEIs/ARBs and
0.86 (95% CI: 0.84–0.89) for β-blockers for patients
aged ≥85 years compared with those aged 65–74
years. Compared with Whites, use of these therapies
was higher among African Americans (adjusted PRs
were 1.07 [95% CI: 1.04–1.10] for ACEIs/ARBs and
1.11 [95% CI: 1.08–1.15] for β-blockers) and His-
panics (adjusted PRs were 1.13 [95% CI: 1.09–1.18]
for ACEIs/ARBs and 1.12 [95% CI: 1.07–1.18] for
β-blockers). The prevalence of ACEI/ARB use was
greater in patients with ≥3 comorbid conditions/risk
factors than in those with ≤1 condition: adjusted PR
was 1.16 (95% CI 1.13–1.19).

Conclusions: Use of guideline-recommended medi-
cations may be suboptimal in older patients with
HFrEF receiving SNF care. Whether this is a result
of adverse drug events from prior use or insufficient
evidence in vulnerable populations needs to be
examined.

280. Initiation of Medications Acting on the
Central Nervous System (CNS) and Fall-Related
Injuries

Zachary Marcum1, Eric Larson2, Rod Walker2,
Negar Golchin1, Dori Rosenberg2, Paul Crane1,
Sascha Dublin2 and Shelly Gray1

1University of Washington, Seattle, WA; 2Kaiser
Permanente Washington Research Institute, Seattle,
WA

Background: Specific CNS-acting medication classes
are associated with higher fall risk in older adults.
Many older adults are exposed to polypharmacy.
Few studies have examined the effect of medications
across multiple classes, especially for medication
initiation.

Objectives: To evaluate risk of fall-related injuries as-
sociated with a composite summarizing CNS-active
medication exposures.

Methods: The population was community-dwelling
people aged 65+ without dementia participating in
the Adult Changes in Thought (ACT) prospective co-
hort study. From automated pharmacy data, we created
a time-varying composite measure of CNS-active
medication use, including benzodiazepines/sedatives,
anticholinergics, antidepressants, antipsychotics, opi-
oids, and skeletal muscle relaxants. CNS use was cat-
egorized into mutually exclusive groups: new

initiation (i.e., starting any subclass 1–30 days before
fall-related injury), prevalent use (i.e., use in 30 days
before injury without new initiation), and nonuse.
The outcome was fall-related injury based on inpatient
and outpatient diagnosis (ICD-9) and injury (E) codes.
Among new users, we calculated standardized daily
doses (SDDs) for each CNS-active medication that
was initiated and summed the SDDs across medica-
tions. We estimated hazard ratios (HR) with 95% con-
fidence intervals (CI) from Cox models adjusted for
covariates.

Results: Among 2,596 people, there were 611 fall-re-
lated injuries over a mean follow-up of 6.0 years
(15,647 total person-years). Relative to the nonuse
group, fall risk was significantly elevated for the new
initiation group (HR 2.48; 95% CI 1.81–3.40) and
for the prevalent use group (HR 1.50; 95% CI 1.15–
1.95). Among new initiators, fall risk by standardized
daily dose was HR 2.18 (95% CI 1.30–3.65) for <1
SDD compared to nonuse; HR 3.70 (95% CI 2.41–
5.69) for 1 to <2 SDD, and HR 1.33 (95% CI 0.60–
2.99) for 2+ SDD.

Conclusions: Initiation of CNS-active medications
was associated with fall-related injuries in commu-
nity-dwelling elders. Even low to moderate dosing
was associated with increased risk.

281. Comparative Effectiveness Study of Selective
and Non-Selective Bladder Antimuscarinics on
Antipsychotic Initiation in Medicare Nursing
Homes

Pratik Doshi, Daniela C. Moga, Quishan Wu,
Li Chen and Candace Brancato

University of Kentucky, Lexington, KY

Background: Older adults with urge or mixed urinary
incontinence are often prescribed bladder
antimuscarinics (BAM) for symptom management.
Due to anticholinergic effects, BAM can cause adverse
effects like hallucinations or delirium leading to initia-
tion of antipsychotic (AP) medication. We hypothe-
sized that selective BAM specifically targeting
bladder receptors will exhibit safer profiles and reduce
risk of AP initiation, compared to non-selective (NS)
BAM.

Objectives: To evaluate if patients using selective
BAM have a lower risk of AP initiation compared to
NS BAM users.
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Methods: Medicare enrollment and claims (medical
and pharmacy) files, and Minimum Data Set (MDS)
assessments were used to identify enrollees 65 years
or older continuously eligible for Medicare A, B and
D, newly admitted for long-term care in a Medicare-
certified nursing home (NH) between 01/01/2007 and
12/31/2008. Through a retrospective cohort new-user
design, we identified incident users of oral BAM; after
excluding prevalent AP users, 1:4 propensity score
(PS) matching was used to evaluate differences in
AP initiation between selective and NS BAM users.
Our PS model included demographic, clinical and
medication use variables. Analyses were conducted
as intention-to-treat (ITT) and as-treated (AT) (i.e.
censored at treatment discontinuation). Kaplan–Meier
curves were used to compare time to AP initiation,
and Cox proportional regression was used to generate
hazard ratios (HR) with 95% confidence intervals (CI)
for PS matched selective and NS BAM.

Results: Of the 12,899 new BAM users, 1,726 initi-
ated selective BAM and 1,608 were matched to NS
users. During ITT follow-up, 29% of selective users
initiated an AP, compared to 26% NS users. The AT
analysis identified 21.1% of the selective and 16.1%
of the NS users as AP initiators. The ITT analysis
showed no difference between selective and NS
BAM users HR = 1.03 (95% CI: 0.93, 1.15). However,
there was a statistically significant difference in time to
AP initiation between selective and NS users HR =
1.24 (95% CI: 1.09, 1.40) based on the AT approach.

Conclusions: Our AT analysis showed a higher risk of
initiating an AP in selective BAM users compared to
non-selective users. While this goes against our hy-
pothesis, a possible explanation is our inability to fully
control for confounding by frailty that drives pre-
scribers’ behavior. Specifically, it might indicate
channeling of the most vulnerable to selective BAM.

282. Changing Patterns of Antipsychotic and
Sedative-Hypnotic Use in US Nursing Homes: Is
There a Substitution Effect?

Stephen Crystal, Richard Hermida, Scott Bilder and
Olga Jarrín

Rutgers, The State University of New Jersey, New
Brunswick, NJ

Background: Antipsychotic medications are often
used to manage behavioral and psychological symp-
toms of dementia, despite significant safety concerns.

In 2012, a national campaign was initiated in the US
to reduce antipsychotic use in nursing homes. There
have been some concerns about the possibility that
the focus on reducing antipsychotic use might lead to
a shift to increased use of sedative-hypnotic medica-
tions, which pose their own risks.

Objectives:We examined trends in the use of antipsy-
chotic and sedative-hypnotic medications among long-
stay residents in United States nursing homes between
2011 and 2015. We also examined associations be-
tween medication use and both individual and facil-
ity-level variables in a multivariate context.

Methods: Data were used from the Minimum Data Set
(MDS) 3.0. This dataset contained approximately one
million assessment records per quarter for long-stay
residents from 2011 to 2015. Long-stay residents were
defined as all individuals with a quarterly or annual as-
sessment during the year in question. MDS data were
linked to nursing facility level records from the Certi-
fication and Survey Provider Enhanced Reporting
(CASPER) system and the Quality Improvement Eval-
uation System (QIES).

Results: Antipsychotic drug use steadily decreased
between 2011 (22.8%) and 2015 (16.7%), a relative
decrease of 26.8%. Contrary to concerns, this decrease
in antipsychotic drug use was not associated with in-
creased sedative-hypnotic use, which also saw a de-
crease from 2011 (6.3%) to 2015 (3.6%), a relative
decrease of 42.9%. Additionally, the percentage of an-
tipsychotic drug consumers who were also given sed-
ative-hypnotic medications decreased from 2011
(6.9% of individuals consuming an APM) to 2015
(4.6% of individuals consuming an APM), a relative
decrease of 33.3%. Finally, multivariate analysis indi-
cated that among covariates strongly associated with
antipsychotic use, a ten-minute increase per resident
per day in adjusted RN staffing corresponded to a
6.2% reduction in the odds of antipsychotic drug use.

Conclusions: During the period between 2011 and
2015, there was a significant decrease in antipsychotic
and sedative-hypnotic use among nursing home resi-
dents within the United States, both individually and
in combination. These differences likely reflect a vari-
ety of forces associated with the 2012 national cam-
paign and may also reflect closer scrutiny of
psychotropic prescribing in general.

283. Medical Treatment in Frail Elderly Heart
Failure Patients
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Emma Nielsen1, Maja S. Brockhusen1,
Sidsel Arnspang1 and Jens-Ulrik Rosholm2

1University of Southern Denmark, Odense, Denmark;
2Odense University Hospital, Odense, Denmark

Background: Many elderly suffer from heart failure
along with other concomitant diseases. The existing
pharmacological guidelines for treating heart failure
are based on studies where frail elderly often are ex-
cluded. The concomitant diseases result in
polypharmacy if the guidelines for all patient’s dis-
eases are followed, and therefore, prioritization be-
tween the recommended drugs is desirable.

Objectives: To determine whether guideline recom-
mended pharmacological treatment of chronic heart
failure can be adjusted to a frail elderly population in-
cluding prioritization between recommended drugs.

Methods: A systematic search in the PubMed and
EMBASE databases was conducted using relevant
search terms, rendering 7039 hits. Studies were in-
cluded only if they focused on pharmacological treat-
ment of heart failure in frail elderly patients. No
original studies matched the inclusion criteria, whereas
three reviews matched.

Results: None of the reviews presented clear pharma-
cological guidelines. They all stated that the treatment
of frail, elderly heart failure patients needs to be indi-
vidualized taking concomitant diseases, current medi-
cation and patient expectations into account. Some
recommendations could be laid down; In any episode
of congestion, patients should be treated with di-
uretics, ACE-inhibitors are indicated in all systolic
heart failure patients, Beta-blockers may be added to
the treatment if tolerated and Digoxin is only indicated
if the patient remains symptomatic.

Conclusions: This study revealed that guideline rec-
ommended treatment can be used in a frail elderly
population, if tolerated and when taking concomitant
diseases and treatments into account. Diuretics is the
most important drug for the elderly heart failure
patient.

284. Findings from a Pharmacist-Led Medication
Reconciliation for Cancer Patients Initiating a New
Cycle of Chemotherapy

Danielle S. Chun1, Jenny L. Lund1 and
Aimee M. Faso2

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2UNC Hospitals, University of North
Carolina at Chapel Hill, Chapel Hill, NC

Background: Pharmacist-led medication reconcilia-
tion (PMR) ensures adequate recording and use of
medications by patients transitioning through the
healthcare system, with the goal to avoid medica-
tion omissions, duplications, dosing errors, or drug
interactions. PMR may be especially important for
older adults (age > 65 years) and cancer patients
initiating new therapies, as they generally have a
high burden of medication use and thus more sus-
ceptible to medication errors and adverse drug
events.

Objectives: To describe patterns and evaluate the in-
fluence of age on changes made to cancer patients’
medications (additions, modifications, and inactiva-
tions) following a PMR.

Methods: From October 2011 to March 2012, 398
cancer patients initiating a new cycle of chemotherapy
underwent a PMR at the UNC Cancer Hospital. All
medications documented in patients’ electronic health
record and self-reported were categorized into one of
the following categories: (1) anti-emetics, (2) bowel
regimens, (3) antimicrobial medications, (4) vitamins
and herbal supplements, (5) over-the-counter medica-
tions, (6) oral chemotherapies, or (7) other medica-
tions. Log-binomial regression models were used to
estimate crude risk ratios (RRs) and 95% confidence
intervals for medication additions, inactivations, and
modifications comparing patients 65+ vs. <65 years
old.

Results: Of the 398 cancer patients, 61% were <65
years, 54% were female, and 60% were white. The
most common cancers were in the breast (23%), and
lung (16%). Median time to medication reconciliation
completion was 10 minutes (interquartile range: 10,
15). Among older adults, the median number of med-
ications reviewed was 11.5; for younger adults, the
median was 10. Vitamins and herbal supplements
(22%) accounted for the largest proportion of medica-
tions added. Pain medications (15%) accounted for the
largest share of inactivations, whereas OTC and pain
medications each accounted for 6% of total modifica-
tions. Older adults were more likely than younger
adults to require medication additions (RR = 1.20,
95%CI: 0.97, 1.47), inactivations (RR = 1.10, 95%
CI: 0.92, 1.31), and modifications (RR = 1.32, 95%
CI: 0.97, 1.79).
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Conclusions: A relatively brief PMR can accurately
capture and improve medication safety by preventing
prescribing and administration errors. Our results sug-
gest that older cancer patients had more changes made
following a PMR than younger patients and may be
targeted for future interventions to improve the quality
of medication use.

285. The Association of Potentially Inappropriate
Medication at Older Age with Cardiovascular
Events and Overall Mortality: A Systematic
Review and Meta-Analysis of Cohort Studies

Dana Clarissa Muhlack1,2, Liesa Katharina Hoppe1,2,
Janick Weberpals2, Hermann Brenner2,1 and
Ben Schöttker1,2,3

1Network Aging Research, University of Heidelberg,
Heidelberg, Germany; 2German Cancer Research
Center, Heidelberg, Germany; 3Institute of Health
Care and Social Sciences, FOM University, Essen,
Germany

Background: Potentially inappropriate medication
(PIM) are discussed to cause the majority of avoidable
adverse drug events in older adults and, therefore, pose
an unnecessary health risk. However, the association be-
tween PIM intake and relevant clinical outcomes, espe-
cially hard endpoints like mortality, is yet to be proven.
Although systematic reviews on the subject have been
published, none of them include meta-analyses.

Objectives: To identify, evaluate, and meta-analyze
cohort studies reporting the association of PIM intake
with mortality.

Methods: A systematic review and meta-analysis of
prospective and retrospective cohort studies were con-
ducted. For inclusion, the study population needed to
be older than 60 years of age and not restricted to hav-
ing one specific disease. Exposure was the intake of
PIM according to explicit criteria, for example, the
Beers criteria. The outcome had to address all-cause
mortality. Studies that examined polypharmacy or spe-
cific drugs were excluded.
Study appraisal included a thorough risk of bias as-

sessment. Data synthesis followed a random-effects
model. Heterogeneity was measured with the I2 statis-
tic and the Cochrane’s Q test.

Results: At first, 13 studies were included in a meta-
analysis. The association of PIM with overall mortality
was not statistically significant (RR; 95%CI, 1.13;

0.95–1.35) and heterogeneity was high (Q = 347.4,
P < .001, I2 = 96.5%).
However, the majority of studies showed a high risk

of specific forms of bias. These biases can be excluded
by applying a new user design. It ascertains that ad-
verse events occurring early in therapy are recorded.
After restricting the meta-analysis to three studies with
a new user design, the association of PIM use and
mortality was statistically significant (RR; 95%CI,
1.59; 1.45–1.75) and heterogeneity was low (Q =
4.9, P = .087, I2 = 59.1%). These studies with overall
1,818,370 participants and 84,242 deaths, were con-
ducted in the USA and investigated PIM of the Beers
criteria or the HEDIS-DAE list.

Conclusions: In studies with adequate methods (new
user design), PIM use, defined by Beers criteria or
the HEDIS-DAE list, was associated with a 1.6-fold
increased mortality in older adults. Therefore, physi-
cians should avoid prescribing PIM for older adults
whenever feasible. Further new user design studies
from different populations are required to compare
the predictive value of various PIM criteria for
mortality.

286. Association Between Proton Pump Inhibitors
Use and Dementia Incidence in Elderly People

Jin-Won Kwon1, Hyun-Jin Song1, Hae-Young Park1,
Ji-Won Park1 and Hyun Soon Sohn2

1Kyungpook National University, Daegu, Korea;
2CHA University, Gyeonggi-do, Korea

Background: The recent data suggested the risk for
cognitive impairment or dementia among elderly peo-
ple who used the proton pump inhibitors (PPIs) by
several hypotheses including enhancement of amyloid
beta production or cognitive decline through the vita-
min 12 deficiency.Objectives: This study investigated
whether the administration of PPIs are associated with
dementia development.

Methods: A nested case–control study was conducted
among elderly outpatients who aged ≥65 using Na-
tional Health Insurance Service-National Sample Co-
hort (NHIS-NSC) database. It was established by
systematic stratified random sampling of Korean peo-
ple who visited the medical centers under NHI
scheme covering all Korean people, the enrolled
number of population in 2002 was 1,025,340 (2.2%
of total eligible population) and followed by 2013.
Newly diagnosis of dementia was identified by ICD
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10 codes, and control was selected based on the
matching with age, sex, insurance type, and income
level. PPI exposure in the 2-year period prior to de-
mentia development or index date of control was in-
vestigated. Conditional logistic regression was
conducted to compare PPI exposure between case
and controls.

Results: Elderly dementia cases (n = 5,562) and con-
trols (n = 5,562) who met the inclusion and exclusion
were selected. In the univariate analysis, the OR of
PPIs for dementia was 1.46 (95% CI = 1.31–1.63).
PPI possession rate for 2 years did not show the dose
response relationship [OR = 1.46 (1.31–1.64) for PPI
possession rate of 0 to <50, OR = 1.40 (0.92–2.14)]
for PPI possession rate of 50–100]. After adjustment
of polypharmacy, comorbidities, and potential inap-
propriate medication (PIM) such as benzodiazepine,
anti-cholinergic drugs, and H2 receptor antagonists,
ORs of PPIs for dementia lost statistical significance.

Conclusions: PPI exposure shows the trends to in-
crease the risk of the dementia, but the adjustments
of various other risk factors; the statistical significance
disappeared. Due to the limitation of observational
study design, further study with lower bias to investi-
gate the association of dementia and PPI exposure
would be required.

287. Medicare Claims-Based Measures of Poor
Physical Function and Associations with Treatment
and Mortality in Older Colon Cancer Patients

Sophie E. Mayer1, Hung-Jui Tan2,
Sharon Peacock Hinton3, Laura L. Hester1,
Til Stürmer1, Keturah R. Faurot2,
Michele Jonsson Funk1, Hanna K. Sanoff4,2 and
Jennifer L. Lund1

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC; 2

School of Medicine, University of North Carolina at
Chapel Hill, Chapel Hill, NC; 3Eshelman School of
Pharmacy, University of North Carolina at Chapel
Hill, Chapel Hill, NC; 4Lineberger Comprehensive
Cancer Center, University of North Carolina at
Chapel Hill, Chapel Hill, NC

Background: Non-experimental studies using Medi-
care data to evaluate drug effects in older adults are of-
ten subject to unmeasured confounding by functional
status. Three research groups have developed Medi-
care claims-based proxies for poor physical function

(Faurot (F), Davidoff (D), and Chrischilles (C)); how-
ever, no studies have applied and compared these mea-
sures within a single cohort.

Objectives: This study evaluates agreement between
the three measures and associations with treatment
and mortality in older colon cancer patients, where
confounding by functional status is likely.

Methods: Medicare beneficiaries diagnosed with
stage II/III colon cancer undergoing surgical resection
were identified in the Surveillance, Epidemiology, and
End Results-Medicare data (2004–2011). All patients
had continuous Medicare Parts A/B coverage for 12+
months before diagnosis to define the claims-based
measures. Each model included 16 indicators of poor
function. Poor function was operationalized and com-
pared by 1) summing the number of indicators from
F, D, and C separately and 2) estimating the predicted
probability of poor function from F and D only.
Agreement was evaluated using kappa and Pearson
correlation coefficients. Associations between each
claims-based measure and 1) adjuvant chemotherapy
receipt and 2) mortality were estimated using log-bino-
mial and Cox proportional hazards regression models,
controlling for age, sex, stage, and comorbidity score.

Results: Of the 29,687 patients, 67% were age 75+
and 45% had stage III cancer. The proportion of pa-
tients with 3+ indicators ranged from 9% (C) to 24%
(F); median predicted probability of poor function dif-
fered by measure (F: 0.05 (IQR: 0.03, 0.12); D: 0.02
(IQR: 0.01, 0.04)). Concordance across the three indi-
cator counts was low (weighted kappa: 0.35–0.39),
while predicted probabilities of poor function were
moderately correlated (Pearson’s r = 0.63). Higher
predicted probability of poor function (>10% vs
<5%) was associated with lower risk of adjuvant che-
motherapy receipt (F: adjusted risk ratio (aRR) = 0.61
(0.57, 0.65); D: aRR = 0.67 (0.63, 0.72)) and higher
mortality (F: aHR = 1.99 (1.89, 2.10); D: aHR =
1.62 (1.53, 1.70)).

Conclusions: While the three measures were not
strongly correlated, each was associated with treat-
ment and mortality. Future efforts to combine these
models may improve control for confounding by func-
tional status in non-experimental studies of older
adults using administrative data.

288. Prevalence and Correlates of Receiving
Tramadol with Adjuvant Gabapentin Among
Nursing Home Residents
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Christine M. Ulbricht1, Jacob N. Hunnicutt1,
Anne Hume2 and Kate L. Lapane1

1University of Massachusetts Medical School, Worces-
ter, MA; 2University of Rhode Island, Kingston, RI

Background: Opioids such as tramadol, along with
adjuvants such as gabapentin, are often prescribed to
nursing home residents. Little is known about how
these medications are used among vulnerable older
adults residing in nursing homes, despite growing con-
cerns about the safety of central nervous system
polypharmacy in older adults.

Objectives: 1) To describe receipt of tramadol and ad-
juvant gabapentin among long-stay nursing home res-
idents in the U.S. and 2) to examine factors related to
receipt of these medications.

Methods:We used data on older adults residing in US
nursing homes from the 2011–2012 National Mini-
mum Data Set 3.0 linked to Medicare Part D claims
and identified 52,940 long-stay residents on tramadol
who were aged ≥ 65 years, did not have epilepsy,
and had Medicare Parts A/B/D. We estimated preva-
lence of receiving tramadol with adjuvant gabapentin.
Binary logistic regression using generalized estimating
equations provided estimates of the association be-
tween resident characteristics and receipt of adjuvant
gabapentin adjusting for clustering of residents within
nursing homes, demographics, and clinical
characteristics.

Results: Sixteen percent of those on tramadol received
adjuvant gabapentin therapy. Those with severe cogni-
tive impairment were less likely than those with mini-
mal impairment to receive adjuvant gabapentin
(tramadol: 37.2%; tramadol/gabapentin 20.9%; ad-
justed odds ratio (aOR) = 0.50; 95% confidence inter-
val (CI): 0.47–0.54). More than half had an active
diagnosis of depression (tramadol: 57.1%; tramadol/
gabapentin: 63.1%), and antidepressant use was com-
mon (tramadol: 39.7%; tramadol/gabapentin: 42.8%).
Antidepressant users had increased odds of adjuvant
gabapentin use (aOR = 1.09; 95% CI: 1.03–1.15).

Conclusions: Depression and receipt of antidepres-
sants were common among residents receiving trama-
dol, alone or with adjuvant gabapentin. Additional
studies of examining the safety of such prescribing
are needed given FDA warnings to use tramadol with
caution in patients taking antidepressants and who
have depression.

289. The Association Between Diabetes Mellitus,
Use of Glucose Lowering Agents and Cancer
Incidence Among Medicare Patients

Mansour Almetwazi1,2, Ioana Popovici3,
Gabriel Suciu3, Catherine A. Harrington3,
Jesus Sanchez3 and Manuel Carvajal3

1King Saud University, Riyadh, Saudi Arabia; 2Medica-
tion Safety Research Chair, Riyadh, Saudi Arabia; 3Nova
Southeastern University, Florida, FL

Background: Diabetes mellitus and cancer are com-
mon diseases that negatively impact health and in-
crease mortality.

Objectives: To examine the associations between dia-
betes, different types of diabetic medications and the
risk of cancer in high-risk patients.

Methods: A secondary data analysis using Medicare
Current Beneficiary Survey data from 2006 to 2010
was completed using Cox proportional hazards regres-
sion technique. First, a comparison between diabetic
and non-diabetic patients for the hazard risk of cancer
was calculated. Sub-group analysis was done to com-
pare between type 1 and type 2 diabetes to non-diabe-
tes patients in developing cancer. Finally, a
comparison between diabetic patients exposed to insu-
lin only, sulfonylurea only, metformin only, sulfonyl-
urea and metformin only, any diabetic medication
but not insulin, or patients who did not use any medi-
cation and cancer hazard was completed. Final models
were adjusted for age, BMI, and number of
comorbidities.

Results: The findings indicated type 1 diabetic pa-
tients had a significantly higher risk of cancer com-
pared to non-diabetic patients [HR = 1.187, 95% CI
= (1.053, 1.337)] over 3 years. Cancer risks in diabetic
patients in general and type 2 diabetics were not sig-
nificantly different as compared to non-diabetic pa-
tients. Also, results indicated diabetic patients
exposed to metformin only, sulfonylurea and metfor-
min, and any oral medication had significantly lower
cancer risk compared to patients who did not use med-
ications [HR = 0.853, 95% CI = (0.728, 0.999)], [HR
= 0.831, 95% CI = (0.707, 0.978)], and [HR = 0.816,
95% CI: (0.690, 0.966)], respectively. Exposure to in-
sulin or sulfonylurea did not significantly increase the
risk of cancer compared to no use of medication. Post-
hoc analysis that added metformin exposure to final
model showed that all diabetic patients and type 2
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diabetic patients had significantly higher risk of cancer
compared to those without diabetes [HR = 1.207, 95%
CI = (1.135, 1.283)], and [HR = 1.262, 95% CI =
(1.170, 1.361)], respectively.

Conclusions: Type 1 diabetes is significantly associ-
ated with a higher risk of cancer. Diabetics not on met-
formin have an increased cancer risk. Diabetic patients
exposed to metformin either alone or in combination
have a lower risk of cancer compared to those patients
who did not use any medications.

290. Hormone Replacement Therapy and Risk of
Multiple Myeloma, Monoclonal Gammopathy of
Undetermined Significance (MGUS) and MGUS
Progression in the UK Clinical Practice Research
Datalink

Marie C. Bradley1, Charlene McShane2,
Carmel M. Hughes2, Ola Landgren3,
Liam Murray2 and Lesley A. Anderson2

1National Cancer Institute, Rockville, MD; 2Queen’s
University Belfast, Belfast, United Kingdom; 3Memo-
rial Sloan Kettering cancer Center, NYC, NY

Background: Multiple myeloma (MM) is the second
most common haematopoietic malignancy worldwide,
and little is known on possible aetiology. Previous
studies have suggested that use of hormone replace-
ment therapy (HRT) may reduce the risk of MM as a
result the antitumor properties of 2-methoxyestradiol
(2ME2), a metabolite of estradiol.

Objectives: To investigate the association between
HRT use and risk of MM, monoclonal gammopathy
of undetermined significance (MGUS), a common pre-
cursor of MM, and MGUS progression.

Methods: A nested case–control study was conducted
in the UK Clinical Practice Research Datalink
(CPRD). MGUS and MM cases were identified using
Read/OXMIS codes, and pre-diagnostic exposure to
HRT up to 1 year prior to the diagnosis date or control
selection date was ascertained. Conditional logistic re-
gression analyses were used to generate odds ratios
(OR) and 95% confidence intervals (CI) for the associ-
ation between HRT use and MM/MGUS risk. A co-
hort approach utilizing Cox proportional hazards
modelling with time-varying covariate analyses was
also used to investigate the association between HRT
use, after MGUS diagnosis, and risk of MGUS

progression to MM and other lymphoproliferative dis-
orders (LPD).

Results: In total, 4,654 MGUS cases were matched to
23,086 controls, and 3,801 MM cases were matched to
18,991 controls. Ever use of HRT was not associated
with risk of MM adjusted OR (AOR) 0.91 95% confi-
dence intervals (CIs) (0.77–1.07) or MGUS AOR 0.99
95% CIs (0.87–1.13). The association did not change
when a 24-month lag period was applied. Of the
4,654 MGUS patients, 281 progressed to a lympho-
proliferative disorder (MM: n = 176; lymphoma: n =
57, Waldenström’s macroglobulinemia (WM): n =
22; other haematological malignancies: n = 26). It ap-
peared that post diagnostic HRT use may have been
associated with an increased risk of progression from
MGUS to MM, adjusted hazard ratio (AHR) 1.19
(0.53–2.68) and to other LPD (including MM, WM,
lymphoma, and leukaemia) AHR 1.12 95% CI
(0.59–2.15), but statistical significance was not
achieved.

Conclusions: Overall, it appears that HRT use is not
associated with either risk of MGUS or MM or with
progression of MGUS to lymphoproliferative
disorders.

291. The Increased Risk of Dipeptidyl-Peptidase-4
Inhibitors (DPP-4i) Use on Cancer Is Not Yet
Proven: A Systematic Review and Meta-Analysis

Jetty A. Overbeek1,2, Marina Bakker2,
Amber A.W.A. van der Heijden1,
Myrthe P.P. van Herk-Sukel2, Ron M.C. Herings2 and
Giel Nijpels1

1VU University Medical Centre, Amsterdam,
Netherlands; 2PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands

Background: Dipeptidyl peptidase-4 inhibitors (DPP-
4i) are a class of drugs to treat type 2 diabetes. The
long-term impact of DPP-4 inhibition is unknown,
and there are concerns about risks for pancreatic and
thyroid cancer. As cancer incidence depends on pa-
tient, tumour and exposure characteristics, it is impor-
tant to focus on specific cancer types rather than
overall cancer incidence.

Objectives: The objective was to identify and summa-
rise all data on the risk of DPP-4i use on specific can-
cer types.
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Methods: The databases PubMed and EMBASE were
searched between January 2005 and June 2016 to
identify intervention studies regarding DPP-4i and
cancer risk. Studies were included if they reported on
at least 1 cancer outcome and had a follow-up of at
least one year after start drug use. Methodological
quality of the studies was assessed by the Cochrane
Collaboration’s tool for assessing risk of bias for
RCTs and the Newcastle–Ottawa Scale for observa-
tional studies. Screening full-text assessment and
data-extraction was performed by two reviewers. Ran-
dom effects model meta-analysis was used for quanti-
tative data synthesis. Sensitivity analyses were
performed including studies with high quality.

Results: Twenty-two studies met the inclusion
criteria. Sample sizes of the DPP-4i groups ranged
from 29 to 8,212 patients for RCTs and from 2,636
to 71,137 patients for observational studies, mean
age at start study ranged from 52 to 76 years and the
proportion of men ranged from 36% to 71%. Median
follow-up was 1.0 year for RCTs and 2.0 years for co-
hort studies. None of the pooled (sensitivity) analyses
showed evidence for an association between DPP-4i
and an increased cancer risk. For pancreatic cancer this
was 0.55 (95% CI: 0.29–1.03) and thyroid cancer this
was 1.56 (95% CI: 0.90–2.70). It has to be taken into
account that the number of studies was limited and
the studies suffered from biases.

Conclusions: The literature shows that DPP-4i use is
not associated with an increased risk of site-specific
cancer. Future studies should address the methodolog-
ical limitations and follow patients for a longer period
in order to determine the long-term cancer risk of
DPP-4i.

292. Statin Use and Mortality Among Ednometrial
Cancer Patients: A Population-Wide Cohort Study

Freija Verdoodt1, Cecilie Dyg Sperling1,
Merete Kjær Hansen1, Christian Dehlendorff1,
Søren Friis1,2,3 and Susanne K. Kjaer1,3

1Danish Cancer Society Research Center, Copenha-
gen, Denmark; 2Aarhus University Hospital, Aarhus,
Denmark; 3University of Copenhagen, Copenhagen,
Denmark

Background: Statin use has been linked to improved
prognosis of some cancer types. However, the role of
statin use in relation to endometrial cancer mortality
remains unclear.Objectives: To examine the effect of

post-diagnostic statin use on endometrial cancer-spe-
cific and other-cause mortality.

Methods: From the Danish Cancer Registry, we iden-
tified all women in Denmark aged 30–84 years with a
primary, histologically verified endometrial cancer di-
agnosis during 2000–2013. Statin exposure was de-
fined as having filled two or more prescriptions for
statins after the endometrial cancer diagnosis, and the
exposure was lagged by one year. We used a time-de-
pendent Cox proportional hazards regression model to
estimate hazard ratios (HRs) and 95% confidence in-
tervals (CIs) for endometrial cancer-specific and
other-cause mortality. Analyses were adjusted for age
at diagnosis, year of diagnosis, tumour characteristics
(including stage and histology), chemotherapy, use of
other drugs, comorbidity, education, income and mar-
ital status. Follow-up started one year after diagnosis
and patients were followed until death, emigration or
the end of the study. We assessed potential effect mea-
sure modification by including pre-diagnostic statin
use, age at diagnosis, tumour stage and tumour histol-
ogy as interaction terms in the models.

Results: Among 6,694 endometrial cancer patients,
we identified 753 endometrial cancer-specific and
765 other-cause deaths during a median follow-up of
6.1 year. Around 30% of patients used statins after
their cancer diagnosis. We observed an inverse associ-
ation between post-diagnostic statin use and endome-
trial cancer-specific (HR: 0.61, 95% CI: 0.48–0.77)
or other-cause mortality (HR: 0.79, 95% CI: 0.66–
0.96). The association with endometrial cancer-spe-
cific mortality did not differ substantially by intensity
of use (<1 DDD, 1–2 DDD and >2 DDD), or cumu-
lative amount (low, middle and upper tertile). In a sen-
sitivity analysis, we observed a statistically significant
inverse association (HR: 0.70, 95% CI: 0.53–0.92) for
endometrial cancer-specific mortality among patients
using statins both before and after the endometrial can-
cer diagnosis, compared to pre- and post-diagnostic
non-users.

Conclusions: Our findings indicate that post-diagnos-
tic statin use may be associated with an improved
prognosis of endometrial cancer.

293. Pancreatic Cancer and Vildagliptin: Post-hoc
Analysis of the Pan-European Non-Interventional
Safety Study

Rachael Williams1, Carmen Serban2, Sandra Lopez3,
Wolfgang Kothny2 and Raymond Schlienger2
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1Clinical Practice Research Datalink, London, United
Kingdom; 2Novartis Pharma AG, Basel, Switzerland;
3Novartis Pharmaceuticals Corp, East Hanover, NJ

Background: Vildagliptin (vilda) is a DPP-4 inhibi-
tor for type 2 diabetes treatment available as single
agent and fixed-dose combination with metformin.
A European post-authorization, multi-database (DB)
cohort study was performed to assess safety out-
comes in patients using vilda compared to other
non-insulin antidiabetic drugs (NIADs). The study
was designed to address acute safety events of inter-
est. Pancreatic cancer (PC) was added as an explor-
atory safety event in a protocol amendment. In 2
of the 5 included DBs, results of the planned analy-
ses yielded an increased PC incidence rate ratio
(IRR) associated with current vilda vs NIADs. How-
ever, a large proportion of vilda PC cases occurred
within <1 year of initiation, indicative of potential
protopathic or other bias.

Objectives: To further explore the association of vilda
with incident PC compared to other NIADs taking out-
come latency into account.

Methods: Post-hoc sensitivity analysis in a multi-DB
cohort study with data from 5 healthcare DBs from
the UK (CPRD), Germany (Ger) and France (IMS Dis-
ease Analyzer [DA]), Denmark (OPED) and Sweden
(National Registers). The cohort included diabetic pa-
tients aged ≥18 years with a NIAD prescription from
January 2005 to June 2014. Index date was the date
of 1st NIAD prescription in the study period. Time-de-
pendent exposure (vilda vs. other NIADs) was
assigned. Patients with cancer, HIV/AIDS or insulin
prior to index were excluded. Patients were followed
until earliest of DB coverage end, transfer out of the
DB, death, insulin prescription or recorded PC diagno-
sis. PC cases with <365 latency days between vilda or
NIAD start and PC, and <365 days of cumulative
vilda or NIAD exposure prior to PC diagnosis were
excluded. Negative binomial regression was used to
calculate adjusted IRRs with 95% confidence intervals
(CIs).

Results: The study included 738,054 patients of which
20,973 (2.8%) were exposed to vilda (total vilda expo-
sure: 28,330 person-years, 1.4 years on average). The
number of PC cases decreased from 26 to 7 for vilda,
and 433 to 228 for NIADs in IMS DA Ger, and from
6 to 2, and 455 to 259, respectively, for vilda and
NIADs in CPRD. Corresponding age-/sex-adj. IRRs

decreased from 1.56 (95% CI 1.05–2.31) to 1.24
(0.58–2.63) in IMS DA Ger, and from 3.64 (0.93–
14.26) to 2.54 (0.63–10.22) in CPRD.

Conclusions: By taking a lag and prior cumulative ex-
posure time into account, the number of PC cases rel-
evantly decreased along with corresponding relative
risk estimates. Other bias or unmeasured confounding
cannot be excluded.

294. Risk of Stroke and Myocardial Infarction in
Users of Vasoconstrictor Drugs for Ear, Nose and
Throat-Related Conditions

Lamiae Grimaldi-Bensouda1,2, Emmanuel Touzé3,4,
Jacques Bénichou5, Yves Cottin6, Elie Serrano7,
Bernard Bégaud8,9 and Lucien Abenhaim2,10

1Analytica LA-SER, Paris, France; 2Analytica LA-
SER, London, United Kingdom; 3Université de Caen
Normandie, Caen, France; 4Inserm U1237, CHU
Caen, Caen, France; 5Fédération de la Recherche,
Centre Hospitalier Universitaire (CHU)-Hôpitaux de
Rouen, Rouen, France; 6CHU de Dijon, Dijon, France;
7CHU de Toulouse, Toulouse, France; 8Université de
Bordeaux, Bordeaux, France; 9Bordeaux Population
Health Research Center INSERM U1219, Bordeaux,
France; 10London School of Hygiene & Tropical Med-
icine, London, United Kingdom

Background: Vasoconstrictors are widely used for
the management of ear, nose, and throat-related con-
ditions (flu-like syndrome, cold, rhinitis,
nasopharyngitis, and nasal congestion). Alerts have
been triggered by reports of cerebral and cardiovascu-
lar events associated with the use of vasoconstrictors.
Usually obtained over the counter, vasoconstrictors
have eluded study using claims and electronic medi-
cal records.

Objectives: To assess the risk of stroke and myocar-
dial infarction (MI) in users of vasoconstrictors.

Methods: A study using a case-crossover design
assessed 1,394 MI and 1,403 stroke cases identified
within the PGRx-MI and PGRx-Stroke registries in
France (2013–2016). Patients were documented on
their use of vasoconstrictors using interviews confirmed
by objective sources (drug packaging, prescriptions or
proof of pharmacy dispensation). The one-week time
window (TW-1) prior to event onset and the third week
(TW-3) prior to event onset were contrasted. Exposure
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was considered definite in a given time window when
the patient was sure of the time window of exposure,
or considered possible when the patient declared using
a vasoconstrictor, but there was uncertainty about the
exact time window. Adjusted ORs (aORs) were esti-
mated using a conditional logistic regression controlled
for respiratory, urinary tract and dental infections, and
local anesthesia.

Results: About 4.9% of cases used a vasoconstrictor at
least once during the fall, winter or spring seasons.
1.8% of cases used a vasoconstrictor during TW-1
vs. 2.3% during TW-3. The proportions of definite or
possible use were similar across time windows. The
aOR for stroke or MI and definite exposure to vaso-
constrictor was 0.90 [0.51–1.61]; exhibiting similar re-
sults for stroke (1.07 [95% CI 0.53–2.16]) and MI
(0.66 [95% CI 0.24–1.85]) separately. When analyzed
by age strata, the aOR for patients ≥66 y.o. was 1.83
[0.43–7.79]. If considering ischemic stroke alone, the
aOR was 0.67 [0.33–1.35].

Conclusions: No increase in the risk of MI and/or
stroke was found after overall exposure to vasocon-
strictors under the conditions of use examined in the
study. The study lacked sufficient statistical power to
address the effect of vasoconstrictor use by the elderly
population due to low use in this population, which
concurs with recommendations for patients with car-
diovascular risk factors.

295. Cardiotoxicity of Tyrosine Kinase Inhibitors
Among Veterans Diagnosed with Renal Cell
Carcinoma

Kristine E. Lynch1, Julie A. Lynch1, Olga Efimova1,
Ji Won Chang1, Brygida Berse2, Donna Rivera3,
Daniel J. Becker4, Scott L. DuVall1 and
Kelly K. Filipski3

1VA Salt Lake City Health Care System, Salt Lake
City, UT; 2Boston University Medical School, Boston,
MA; 3National Cancer Institute, Rockville, MD; 4NYU
Langone Medical Center, New York, NY

Background: Renal cell carcinoma (RCC) accounts
for 3% of cancers diagnosed in the Department of
Veterans Affairs (VA). Each year, 15% of the 1,600
Veterans diagnosed with RCC have advanced dis-
ease. Until a decade ago, there were few non-surgical
treatments for advanced RCC. Approval of multi-
targeted tyrosine kinase inhibitors (TKIs), sorafenib,

sunitinib, and pazopanib significantly improved out-
comes for patients. However, several studies demon-
strated increased risk of congestive heart failure,
stroke, and thromboembolic events in patients treated
with TKIs.

Objectives: To understand whether Veterans, who
have a high prevalence of comorbidities, have in-
creased risk of cardiac events following TKI
treatment.

Methods: This was a retrospective study of patients
diagnosed with advanced RCC from 2006 to 2015.
The outcome variable was whether the patient had
congestive heart failure, cardiomyopathy, acute myo-
cardial infarction, stroke, or cardiovascular-related
death after initiation of at least one TKI. Clinical, de-
mographic, and pharmacy data came from the VA
Central Cancer Registry and Corporate Data Ware-
house. Patient characteristics across treatments were
evaluated using Chi-square tests, T-tests, and
ANOVAs, as appropriate. We used multivariate logis-
tic regression to determine the likelihood of cardiac
events in patients treated with TKIs.

Results:We identified 3,510 patients eligible for treat-
ment who did not have a prior cardiac event. Overall,
1,840 patients were treated with at least one TKI prior
to any cardiac event: 953 (27.1%) were treated with
only sunitinib, 179 (5.1%) with sorafenib, 289
(8.2%) with pazopanib, and 419 (11.9%) treated with
a combination. There were 909 who had a cardiac
event (25.9% of all patients). Only 259 (28.49%) were
treated with a TKI. On multivariate analysis, statisti-
cally significant predictors of a cardiac event were
having diagnoses of dyslipidemia (Odds ratio [OR]
2.1, 95% confidence interval [CI] 1.7–2.5) or diabetes
(OR 1.5, 95% CI 1.3–1.8). Patients treated with TKIs
had a lower likelihood of a cardiac event (OR 0.3, CI
0.2–0.3).

Conclusions: Among veterans, treatment with TKIs
does not pose as great a risk for cardiac events as un-
derlying comorbid diagnoses.

296. Proton Pump Inhibitor Use Is Positively
Associated with Incidence of Cardiovascular
Disease

Elizabeth J. Bell1, Jennifer L. St. Sauver1,
Aaron R. Folsom2, Nicholas B. Larson1,
Hongfang Liu1, Liwei Wang1, Stephen Turner1 and
Suzette J. Bielinski1
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1Mayo Clinic, Rochester, MN; 2University of
Minnesota, Minneapolis, MN

Background: Data from a select population of pa-
tients at high-risk of cardiovascular disease (CVD)
suggest that proton pump inhibitor (PPI) use is associ-
ated with an increased risk of stroke, heart failure, and
coronary heart disease. However, the impact of PPI
use on CVD is largely unknown in the general
population.

Objectives: We hypothesized that PPI users have a
higher risk of CVD and its components compared to
nonusers. To demonstrate specificity of association,
we additionally hypothesized there is not an associa-
tion between use of H2-blockers—another commonly
used class of medications with similar indications as
PPIs—and CVD.

Methods: We used the Rochester Epidemiology Pro-
ject’s medical records-linkage system to identify all
residents of Olmsted County, MN on our baseline date
of January 1, 2004 (N = 140217). We excluded per-
sons who did not grant permission for their records
to be used for research, were <18 years old, had a his-
tory of CVD, had missing data for any variable in-
cluded in our model, or had evidence of PPI use
within the previous year. We followed our final cohort
(N = 58122) for up to 12 years. Time-varying PPI
ever-use was ascertained using 1) natural language
processing to capture unstructured text from the elec-
tronic health record and 2) outpatient prescriptions.
An incident CVD event was defined as the first occur-
rence of 1) validated heart failure, 2) validated coro-
nary heart disease, or 3) stroke, defined using
diagnostic codes only. As a secondary analysis, we
calculated the association between time-varying H2-
blocker ever-use and CVD among persons not using
H2-blockers at baseline.

Results: After adjustment for potential confounding
variables, PPI use was associated with an approxi-
mately 80% higher risk of CVD (hazard ratio [95%
CI]: 1.80 [1.63–1.99]; 2179 CVD events) and heart
failure (hazard ratio [95% CI]: 1.79 [1.41–2.28]; 352
heart failure events) compared to nonusers. Users of
PPIs had an approximately 65% greater risk of coro-
nary heart disease (hazard ratio [95% CI]: 1.68
[1.39–2.05]; 622 coronary heart disease events) and
stroke (hazard ratio [95% CI]: 1.64 [1.47–1.83];
1922 stroke events) than nonusers. Use of H2-blockers
was also associated with a higher risk of CVD

(adjusted hazard ratio [95% CI]: 1.29 [1.13–1.47];
2327 CVD events).

Conclusions: PPI use is associated with a higher risk
of CVD, coronary heart disease, stroke, and heart fail-
ure. Use of a drug with no known cardiac toxicity—
H2-blockers—was also associated with a greater risk
of CVD, warranting further study.

297. Statin Use and Venous Thromboembolism in
Cancer: A Propensity Score Matched Cohort Study
in the United States

Joshua Brown1, Sherif El-Refai2, Val Adams2,
Penni Black2 and Jeffery Talbert2

1University of Florida College of Pharmacy,
Gainesville, FL; 2University of Kentucky College of
Pharmacy, Lexington, KY

Background: HMG-CoA reductase inhibitors
(statins) have been shown to have a protective effect
for venous thromboembolism in the general popula-
tion, suggesting a potential role for statins in VTE
prevention.

Objectives: To assess the association between statins
and the risk for cancer-associated deep vein thrombo-
sis (DVT) and pulmonary embolism (PE).

Methods: Patients with newly diagnosed cancer were
identified and followed for up to 1 year in a national
healthcare claims database. Three treatment groups
were identified based on medication use in the 6
months prior to cancer diagnosis: statin users (treat-
ment group), non-statin cholesterol lowering medica-
tion users (active control), and an untreated group.
Pairwise propensity score matched groups were com-
pared using competing risks survival models for
DVT and PE outcomes reporting the hazard ratios
(HR) between the treatment groups. Sensitivity analy-
ses assessed the influence of dose intensity, age, and
individual medications on outcomes.

Results: The total cohort included 287,107 patients,
which, after matching, were similar on baseline char-
acteristics within each treatment group comparison.
The overall model showed a protective effect for
statins compared to no treatment, which was attributed
to leukemia (DVT, HR = 0.77) and colorectal cancers
(DVT HR = 0.87, PE HR = 0.83) when stratified (Fig-
ure 1). There were no protective effects for PE (Figure
2). With only moderate-to-high statin doses, renal
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cancers showed an additional protective benefit from
DVT with statin use (HR = 0.84). There were no dif-
ferences in outcomes between statins and non-statins,
and no individual statins produced results different
from the class effect.

Conclusions: In this large propensity score matched
sample of patients with cancer, statins were shown to
have a small protective effect in renal cancer, colorec-
tal cancers, and leukemias for the risk of DVT but not
for PE. The lack of effect was consistent across statin
dose intensity and was also not found for any of the
sensitivity analyses included.

298. Risk of a Combination of Amiodarone and
Propafenone in Patients with Atrial Fibrillation: A
6-Year Population-Based Cohort Study

Kai-Yu Liao, Pin-Hao Chen, Dan-Wei Choo,
Yu-Wen Wang, Mu-Mei Hu, Po-Yu Chen, Wei Ho,
Yi-Jung Wu and Zhen-Fang Lin

National Taiwan University, Taipei, Taiwan

Background: Patients with atrial fibrillation (AF)
have five to six times increased risk of stroke. Rhythm
control agents such as amiodarone and propafenone
can improve symptoms of patients with AF. AF pa-
tients were prescribed amiodarone alone, propafenone
alone or amiodarone plus propafenone in real-world
clinical practice, but little is known regarding the risk
of a combination of amiodarone and propafenone on
risk of stroke in AF patients.

Objectives: The aim of our study is to evaluate the
risk of a combination of amiodarone and propafenone
compared to amiodarone or propafenone on risk of
stroke in AF patients.

Methods: This is a nationwide population-based co-
hort study using Taiwan National Health Insurance Re-
search Database. Patients with newly diagnosed of AF
without structural heart disease between 2006 and
2010 were enrolled and followed up for six years. Pa-
tients with AF were divided into amiodarone alone,
propafenone alone and amiodarone plus propafenone
groups. A propensity score matching approach was
used to create matched cohorts for adjusting potential
confounders. Cox proportional hazards regressions
were performed to estimate the risk of stroke in AF
patients.

Results: We identified a total of 38,654 atrial
fibrillation patients. Patients in the amiodarone group
had a similar risk of stroke compared to amiodarone
plus propafenone group. Patients in the propafenone
group had a lower risk of stroke in female (adjusted
hazard ratio [HR] = 0.49, 95% confidence
interval [CI]: 0.246–0.995) and in AF patients
with CHA2DS2_VASc score over than one (adjusted
hazard ratio [HR] = 0.47, 95% confidence interval
[CI]: 0.250–0.871) compared to amiodarone plus
propafenone group.

Conclusions: Propafenone users had a lower risk of
stroke in female AF patients and in AF patients with
CHA2DS2_VASc score over than one compared to
amiodarone plus propafenone users.

299. Incident Heart Failure Hospitalization Risk
Associated with DPP-4 inhibitors Use in Type 2
Diabetes Following Metformin Treatment – A
Novel Approach

Chia-Hsuin Chang1, Yaa-Hui Dong2,
Li-Chiu Wu1 and Jing-Shiang Hwang3

1National Taiwan University Hospital, Taipei,
Taiwan; 2National Yang-Ming University, Taipei,
Taiwan; 3Institute of Statistical Science, Academia
Sinica, Taipei, Taiwan

Background: Prior observational studies examining
the risk of hospitalized heart failure (HHF) associated
with DPP-4 inhibitors use reported conflicting results.
We suspect it may be due to differentially prescribing
DPP-4 inhibitors to patients with different baseline
risks among these studies. However, the very high
complexity of anti-diabetics use and the relatively
small numbers of outcome event impose a special
challenge to the safety evaluation of these medica-
tions and their possible interactions with prior anti-di-
abetic treatment history by traditional time-to-event
analysis.

Objectives: We propose a novel approach to consider
the information derived from the cumulative months
of anti-diabetics use before HHF occurrence and use
Bayesian framework to evaluate the risk of HHF asso-
ciated with the use of DPP-4 inhibitors and other 2nd-
line oral anti-diabetics and explored their potential in-
teractions with prior metformin treatment as a proxy
for baseline risk.
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Methods: The Taiwan National Health Insurance
claims database was analyzed to obtain a cohort of
557,252 adult newly diagnosed type 2 diabetes pa-
tients in 2006–2011 without a history of hospitaliza-
tion for cardiovascular disease. Negative binominal
models were applied to estimate the incident probabil-
ity of HHF associated with each oral anti-diabetic and
the relative risk of DPP-4 inhibitors compared to sulfo-
nylureas, stratifying on different durations of prior
metformin use and into early versus late DPP-4 inhib-
itors post-marketing period after controlling for co-
morbidities and medication uses.

Results: For all oral anti-diabetics, risks tended to de-
crease with increasing duration of prior metformin use,
with a highest risk for glinides and a lowest risk for
sulfonylureas. DPP-4 inhibitors were associated with
the highest risk when used as the first-line therapy
without prior metformin use. Several years after
DPP-4 inhibitors came into the market, the risk gradu-
ally attenuated to similar or even lower than sulfonyl-
ureas after prolonged metformin therapy.

Conclusions: The results indicate that the duration of
prior metformin use could be used as a proxy of the
underlying risk of HHF.

300. Long-Term Risk of Acute Myocardial
Infarction, Stroke and Death with Outpatient Use
of Clarithromycin: A Retrospective Cohort Study

Andrew Mosholder, Joo-Yeon Lee, Esther Zhou,
Elizabeth Kang, Mayurika Ghosh, Rima Izem,
Jacqueline M. Puigbo and David J. Graham

US Food and Drug Administration, Silver Spring, MD

Background: Some data indicate that clarithromycin
is associated with long-term cardiovascular risks, well
after the end of exposure.

Objectives: To evaluate long-term risks of stroke,
acute myocardial infarction (AMI) and death in adults
prescribed clarithromycin.

Methods: This was a retrospective cohort study in
the UK Clinical Practice Research Datalink.
Subjects were outpatients aged 40–85 years pre-
scribed clarithromycin, doxycycline, or erythromycin
(287,748, 267,729, and 442,999 patients, respec-
tively), or H. pylori eradication therapy with a pro-
ton pump inhibitor, amoxicillin, and either
clarithromycin (27,639 patients) or metronidazole

(14,863 patients). We analyzed time to death, stroke,
or AMI with Cox proportional hazards (PH) regres-
sion adjusted by inverse probability of treatment
weighting. We assessed the impact of repeated expo-
sures to study antibiotics on the outcome by time-
varying covariate in the Cox PH model.

Results: Median length of follow-up was 2.4, 2.7 and
3.9 years for clarithromycin, doxycycline, and erythro-
mycin, respectively. Clarithromycin elevated long-
term risk of the composite outcome. The hazard ratio
(HR) for clarithromycin versus doxycycline after sin-
gle prescriptions was 1.30 (95% confidence interval
(CI) 1.26–1.34), increasing monotonically with suc-
cessive prescriptions to 2.09 (95% CI 1.86–2.35) for
5+ prescriptions of clarithromycin versus 5+ prescrip-
tions for doxycycline. Erythromycin showed smaller
but significant HRs versus doxycycline. For H. pylori
eradication, the composite outcome HR for one pre-
scription of clarithromycin versus metronidazole was
1.05 (95% CI 0.97–1.13), for 2+ prescriptions 1.26
(95% CI 0.84–1.90), and for 2+ prescriptions in sub-
jects not on statins at baseline, 1.64 (0.96–2.78).

Conclusions: Outpatient clarithromycin use was asso-
ciated with persistent, exposure-dependent increases in
stroke, AMI, and mortality, with evidence for a simi-
lar, smaller effect of erythromycin. However, some
limitations should be noted. We ascertained indication
definitively only in the smaller H. pylori eradication
cohort, we did not analyze causes of death or evaluate
clarithromycin for serious (hospitalized) infections,
and the mechanism is unknown.

301. Incidence Rate of Rhabdomyolysis Compared
Between Combined Statin and Fibrate Therapy or
Monotherapy: Retrospective Cohort Study Using a
Japanese Hospital Claims Database

Kei Sagawa, Atsushi Takita, Shimpei Niwa,
Goichi Tamura, Toru Sekine, Kaname Kawasugi,
Chie Hasegawa, Hanako Saito, Masatoshi Tanigawa,
Miyuki Arai and Yasushi Hasebe

Daiichi Sankyo Co., Ltd., Tokyo, Japan

Background: Combined therapy with statins and
fibrates is known to increase the risk of rhabdomyolysis
and is relatively contraindicated for patients with renal
impairment and requires caution for other patients in
Japan. However, risk assessment data are limited, such
as information on the incidence rate of rhabdomyolysis
in Japanese patients with hyperlipidemia.
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Objectives: To compare the incidence rate of rhabdo-
myolysis between combined statin/fibrate therapy and
either fibrate or statin monotherapy by using a Japa-
nese hospital claims database, and determine the feasi-
bility of assessing rhabdomyolysis risk with medical
database in Japan.

Methods: We conducted a retrospective cohort study
using the database of Medical Data Vision Co., Ltd.,
which mainly compiles health insurance claim data
and diagnostic procedure data, and identified new
users of statins and/or fibrate with more than 180 days
of baseline period from April 2008 to June 2016.
Rhabdomyolysis was defined by the ICD-10 code.
The difference between combined therapy and either
statin or fibrate monotherapy was expressed as the
hazard ratio (HR) and 95% confidence interval (CI)
calculated by Cox proportional hazards regression
analysis. Results were adjusted for potential con-
founders, including the age, sex, and underlying dis-
eases (renal, hepatic, and cardiac disorders).

Results: We identified 177,528 new users of statins
and/or fibrates, with 35.4% of them being over 75
years old. The combined statin/fibrate group (n =
2,282) was much smaller than the statin monotherapy
group (n = 162,482) or the fibrate monotherapy group
(n = 12,764). The incidence rate of rhabdomyolysis
was 9.43/1000 person-years in the statin/fibrate group,
1.20/1000 person-years in the statin group, and 1.68/
1000 person-years in the fibrate group. The HR for
combined statin/fibrate therapy was higher than that
for either statin monotherapy or fibrate monotherapy
(adjusted HR vs. statin: 4.45, 95% CI: 2.31–8.58;
adjusted HR vs. fibrate: 3.59, 95% CI: 1.61–7.99).

Conclusions: These findings indicate that the in-
creased risk of rhabdomyolysis associated with com-
bined statin/fibrate therapy is able to be captured by
a medical database in Japan.

302. Safety Signals for Major Adverse
Cardiovascular Events as a Composite Outcome
with Dipeptidyl Peptidase-4 Inhibitors in the FDA
Adverse Event Reporting System

Sheriza Baksh1, Mara McAdams DeMarco1,
Jodi Segal2 and G. Caleb Alexander1

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 2Johns Hopkins School of Medicine,
Baltimore, MD

Background: The United States Food and Drug Ad-
ministration (FDA) issued a warning about the risk
of cardiac failure associated with saxagliptin and
alogliptin based on clinical trial data submitted to the
FDA Endocrinologic and Metabolic Drugs Advisory
Committee Meeting in April 2015. However, cardio-
vascular safety of other drugs within the dipeptidyl
peptidase-4 inhibitors (DPP-4i) class was not well
characterized in the patient population.

Objectives: The aim of this study was to determine
whether postmarketing surveillance of DPP-4i would
elicit safety signals for major adverse cardiovascular
events (MACE) as a composite outcome.

Methods: Using reports submitted to the FDA Ad-
verse Event Reporting System from October 2006–
December 2015, we compared the results of four
signal detection methods for MACE as a composite
outcome. First, we conducted disproportionality
analyses using frequentist methods to calculate
the relative reporting ratio (RRR), proportional
reporting ratio (PRR), and reporting odds ratio
(ROR) for each DPP-4i in the FDA Adverse Event
Reporting System. Next, using a multi-item gamma
Poisson shrinking algorithm to conduct a Bayesian
disproportionality analysis, we assessed safety sig-
nals for MACE. Consistent with regulatory practice,
we defined a safety signal as the lower limit of the
empirical Bayes geometric mean (EB05) of the pro-
portional reporting ratio ≥2.0. We also assessed stim-
ulated reporting following regulatory action on
diabetic drugs.

Results: Linagliptin (RRR: 0.55; 95%CI, 0.54–0.56;
PRR: 7.72; 95%CI, 7.55–7.90; ROR: 7.76; 95%CI,
7.58–7.94), saxagliptin (RRR: 0.49; 95%CI: 0.49–
0.49; PRR: 6.92; 95%CI, 6.90–6.93; ROR: 6.94;
95%CI: 6.93–6.96), and sitagliptin and metformin ex-
tended release (RRR: 0.27; 95%CI: 0.22–0.32; PRR:
3.77; 95%CI, 2.77–4.77; ROR: 3.77; 95%CI, 2.77–
4.77) produced a safety signal for the MACE compos-
ite outcome. Empirical Bayes results are forthcoming.
There was no significant increase in DPP-4i reports af-
ter regulatory actions, suggesting no evidence of stim-
ulated reporting.

Conclusions: Signal detection results for the compos-
ite MACE outcome are consistent between PRR and
ROR results; however, RRR results did not reflect
these signals.
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303. Angioedema Among Hypertensive Patients
Treated with Aliskiren or Other Antihypertensive
Medications in the United States

Sandra Lopez Leon1, Raymond G. Schlienger2,
Jonathan R. Korn3, Elizabeth Wehler3 and
Jason Yeaw4

1Novartis Pharmaceuticals Corporation, East
Hanover, NJ; 2Novartis Pharma AG, Basel,
Switzerland; 3Quintiles IMS, Plymouth Meeting, PA;
4Quintiles IMS, San Francisco, CA

Background: A non-interventional mini-sentinel
study (Toh et al, 2012) suggested that use of ACE in-
hibitors (ACEIs) or aliskiren is associated with a 3-time
increased angioedema risk compared to beta-blockers
(BBs).

Objectives: To assess angioedema incidence rates
(IRs), and to estimate the relative angioedema risk of
aliskiren and other antihypertensive drugs (AHDs).

Methods: Cohort study in adult hypertensive patients
with an AHD prescription between 2007 and 2012
using data from the US-PharMetrics Plus™ claims da-
tabase. Angioedema was identified using ICD-9CM
code 995.1. Additionally, a nested case-control analy-
sis was conducted to assess the relative angioedema
risk (expressed as odds ratio [OR] of aliskiren or other
AHDs versus BBs.

Results: A total of 3,090,114 patients were included
(aliskiren N = 30,720). Overall, there were 15,744 an-
gioedema events (IR 2.28/1,000 person-years; [95%
confidence interval [CI] 2.24–2.32). Aliskiren IRs
were: any aliskiren 2.58 (2.08–3.17), aliskiren mono-
therapy 1.71 (0.74–3.37), aliskiren fixed-dose combi-
nation (FDC) 1.27 (0.41–2.96), aliskiren free-
standing-combination (FSC) 2.93 (2.31–3.66). The
case-control analysis included 15,100 angioedema
cases and 60,400 controls matched by calendar year;
the angioedema risk for both aliskiren monotherapy
and FDC were not significantly different from BBs
(adjusted OR [adjOR]: 0.99 [95%CI 0.45–2.20], and
1.06 [0.40–2.76]); aliskiren-FSC was associated with
an increased angioedema risk (adjOR = 3.29 [2.42–
4.48]), mainly driven by concomitant ACEI use
(adjOR = 7.03[4.10–12.05]).

Conclusions: The IR and risk of angioedema in pa-
tients with aliskiren monotherapy or FDC are com-
parable to BBs. The higher IR and risk of

angioedema identified in the aliskiren FSC group
may largely be driven by the concomitant use of
ACEIs. According to the aliskiren label, aliskiren
must not be used in combination with ACEIs or an-
giotensin receptor blockers in patients with type 2
diabetes mellitus.

304. Quality of Adverse Effect Reporting in the Use
of Direct Oral Anticoagulants Against Warfarin in
Atrial Fibrillation

Mr. Fahad Saleh Alkhuzaee, Hamdan Almalki and
Shoeab Althubiani

Umm Al-Qura University, Makkah, Saudi Arabia

Background: Drug classes such as direct oral antico-
agulants (DOAC) are relatively new; therefore, it is
imperative to report their adverse effects with transpar-
ent information and the quality of these reports in the
medical science needs to be assessed.

Objectives: Our objective is to assess the quality of
adverse effect reporting of direct oral anticoagulants
against warfarin in atrial fibrillation using the CON-
SORT Harms checklist.

Methods: We searched Drug@FDA and identified
four FDA-approved drugs from direct oral anticoagu-
lants class. All three authors assessed all clinical trials
reports independently. The data extraction form was
designed using the CONSORT Statement of Harms
to include 18 items. Data extraction was conducted
by all authors independently, and any discrepancies
were resolved by discussion later. Descriptive analysis
was employed to measure the rate and percentage of
completion of all the items in our revised CONSORT
Statement of Harms checklist. Data analysis was per-
formed using SPSS version 20.

Results: All included studies were multi-centered, and
the median number of authors was (14.78), the median
impact factor was (26.48). Eligibility criteria, interven-
tions, outcomes, sequence generation, and baseline
data were the most reported items while estimating
the outcomes and explaining any interim analyses
and stopping guidelines were the least reported items.
All studies from New England Journal of Medicine
(NEJM) had a higher percentage of completion of
items on the CONSORT checklist compared to the ar-
ticles from other journals.
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Conclusions: The quality of reporting adverse effects
for direct oral anticoagulants against warfarin in atrial
fibrillation was found to be adequate.

305. QTc-Prolongation When Using Two or More
QTc-Prolonging Drugs: Prevalence and Associated
Risk Factors

Patricia M.L.A. van den Bemt, Florine A. Berger,
Natasja M.S. de Groot, I. (Heleen) H. van der Sijs and
Teun van Gelder

Erasmus MC, Rotterdam, Netherlands

Background: The exact risk of combining QTc-
prolonging drugs is unknown making it difficult for
doctors to interpret these drug–drug interactions.
Therefore, additional information on the actual prev-
alence, as well as on associated risk factors, is
needed.

Objectives: To determine the prevalence of QTc-pro-
longation in patients on treatment with two or more
QTc-prolonging drugs as part of usual care; and to as-
sess potential risk factors of QTc- prolongation.

Methods: Design: An observational mono-center
study. Setting: Hospitalized patients aged 18 years
and older using two or more QTc-prolonging drugs
at the Erasmus MC in a period of 12 months. Expo-
sures or interventions: A twelve-lead electrocardio-
gram (ECG) was recorded at the Tmax of the last
added drug, or at the longest Tmax when both drugs
were started at the same time. Main outcome mea-
sures: The QTc-time derived from the ECG recording.
Patient characteristics, electrolyte parameters, dosage
of interacting drugs and comedication were collected
to determine associated risk factors. Statistical analy-
sis: The prevalence was calculated by descriptive sta-
tistics. The secondary outcomes were analyzed with
logistic regression analysis. Sub-analyses were per-
formed for the drug–drug interactions occurring most
frequently.

Results: A total of 250 patients were included.
The prevalence of QTc-prolongation was 4.4%. A
history of arrhythmia (OR 3.86 [95% CI
1.44–10.35]) was associated with QTc-prolongation.
The interaction ‘ciprofloxacin-fluconazole’ occurred
most frequently (n = 170); the prevalence in
this group was 3.5%, and increasing age (1.10
[1.00–1.21]) and the use of a third QTc-prolonging

drug (6.54 [1.00–43.04]) were associated with QTc-
prolongation.

Conclusions: The prevalence of QTc-prolongation
when using two or more QTc-prolonging drugs is
4.4%. A history of arrhythmia is associated with
QTc-prolongation. For ‘ciprofloxacine-fluconazole’
combination therapy, we found a prevalence of 3.5%,
and in this group increasing age and the use of a third
QTc-prolonging drug were associated with QTc-pro-
longation.

306. Heat-Related Outcomes and Medication Use
in Older Adults with Heart Failure

J. Bradley Layton1, Lily Wang1, Wenhong Li2,
Jiacan Yuan3 and Soko Setoguchi4

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2Duke University, Durham, NC; 3Rutgers
University, Piscataway, NJ; 4Rutgers Biomedical and
Health Sciences, New Brunswick, NJ

Background: Over the past 50 years, heatwaves have
become more common and severe. Some medications
may sensitize fragile patients, such as those with heart
failure (HF), to the effects of extreme heat events.

Objectives: To determine if medications common in
HF patients may increase the short-term risk of heat-
related adverse events during the warm summer
months in the US.

Methods: Linking US Medicare data with daily max-
imum surface air temperature measures (tasmax) based
on residence ZIP code, we identified patients at their
first hospital discharge with a primary or secondary
HF diagnosis during June–August of years 2007–
2012. We followed individuals from discharge to Au-
gust 31 and characterized their periods of use of med-
ication classes of interest—angiotensin converting
enzyme inhibitors (ACE), angiotensin receptor
blockers (ARB), loop diuretics (LD), antipsychotics
(AP), beta blockers (BB), and anticholinergic agents
(AC). We defined heatwaves occurring during fol-
low-up as two consecutive days with tasmax above
the 95th percentile in the distribution of historical data.
We recorded heat-related hospitalizations (heat ex-
haustion, heat fatigue, heatstroke, dehydration,
hyperosmolality, and excessive exertion), recurrent
HF hospitalization, and mortality during follow-up.
We performed self-controlled case series analysis to
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estimate risk ratios (RR) and 95% confidence intervals
(95% CI) of the association of current medication use
with heat-related adverse events, accounting for
heatwaves occurring follow-up.

Results: We identified 146,642 discharged HF pa-
tients (64.5% female; 78.4% white; mean age = 81.2,
SD 8.3). 33% experienced a heatwave during follow-
up. Medication exposure varied widely: LD, 75%;
AC, 75%; BB, 71%; ACE/ARB, 61%; AP, 9%. A
heat-related hospitalization occurred in 4.1% of pa-
tients. After accounting for heatwaves, all medication
classes were associated with moderately increased
heat-related hospitalizations—RR ranged from: AP
RR = 1.43 (1.17–1.74) to ACE/ARB RR = 1.77
(1.59–1.96). AC and AP medications were associated
with subsequent HF hospitalizations—AC RR = 1.18
(1.11–1.26), AP RR = 1.18 (1.04–1.34).

Conclusions: The studied medication classes were as-
sociated with increased hospitalizations for heat-re-
lated illness among HF patients during the summer
months. A larger scale study incorporating other cli-
mate and clinical factors is needed to confirm the re-
sults in this and other clinical populations.

307. Evaluation of Ticagrelor Bleeding Adverse
Event Reports Compared to Clopidogrel in the
FDA Adverse Events Reporting System (FAERS)

Ahmed I. Fahmy1, Mohamed A. Mekkawy2 and
Adel Abou-Ali3

1Faculty of Pharmacy, Alexandria University,
Alexandria, Egypt; 2High Institute for Public Health,
Alexandria University, Alexandria, Egypt; 3Faculty
of Pharmacy, King Khalid University, Abha, Saudi
Arabia

Background: Ticagrelor have shown similar safety
profile compared to Clopidogrel in pre-marketing
studies. However, little is known about its potential
safety from spontaneous reporting systems and post
marketing data.

Objectives: To describe and evaluate Ticagrelor asso-
ciated bleeding related adverse events in comparison
to Clopidogrel in FAERS.

Methods: We identified adverse events reports listing
Ticagrelor or Clopidogrel as the Primary suspected
agent in the FDA Adverse Events Reporting System
(FAERS) from the first quarter of 2014 to the fourth

quarter of 2015. Bleeding events were identified as ad-
verse events described with the terms haemorrhage,
haemorrhagic, bleed, bleeding, and haematoma. Intra-
cranial bleeding events were identified as bleeding
events described with the terms Subarachnoid, Sub-
dural, intracranial, cerebral, stroke, Intraventricular.
Fatal bleeding were identified as bleeding events with
reported outcome described as death (reports with the
same Case ID number were consolidated)

Results: We identified 1376 adverse reports associ-
ated with Ticagrelor. Of these, 240 (17%) were bleed-
ing events (PRR for bleeding 3.5; 95% CI : 3.1–3.9,
and ROR for bleeding 4.0; 95% CI :3.5–4.6). Among
the Ticagrelor bleeding events, 61 (25%) were Intra-
cranial bleeding of which 24 (39%) were fatal bleed-
ing events. In comparison, we identified 1180
adverse reports associated with Clopidogrel. Of these,
421 (35%) were bleeding events (PRR for bleeding
7.2; 95% CI: 6.6–7.7, and ROR for bleeding 10.6;
95% CI: 9.4–11.9). Among the Clopidogrel bleeding
events, 108 (25%) were intracranial bleeding of which
42(39%) were fatal bleeding events.

Conclusions: Ticagrelor exposure was associated with
a less number of reported bleeding events compared to
Clopidogrel. Although FAERS is subject to significant
limitations, the results suggest that Ticagrelor safety
profile compared to Clopidogrel in the spontaneous
reporting system was not different from pre-marketing
studies.

308. Statins for Primary Prevention and
Rhabdomyolysis. A Nationwide Cohort Study in
France

Joel Coste1,2, Cecile Billionnet1, Annie Rudnichi2,
Rosemary Dray-Spira2, Philippe Giral3 and
Mahmoud Zureik2

1CNAMTS (French National Health Insurance),
Paris, France; 2ANSM (French National Agency for
Medicines and Health Products Safety), Saint-Denis,
France; 3Pitié-Salpêtrière Hospital, Paris, France

Background: Muscle toxicity of statins is well
established, but the incidence of and risk factors for
rhabdomyolysis in primary prevention of cardiovascu-
lar diseases (CVD) remain imprecisely known.

Objectives: To investigate the risk of rhabdomyolysis
in subjects starting statins in CVD primary prevention,
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focusing on the type of statin, dose and time since first
use.

Methods: A nationwide cohort study was conducted
using the hospital discharge and claims databases of
France. Subjects 40–75 years of age in 2009, with no
history of CVD nor lipid-lowering drugs (LLD) during
preceding 3-year period were followed for up to 7
years. The primary endpoint was hospitalization for
rhabdomyolysis. Both an event-free survival analysis
(using time varying definitions for statins or other
LLD exposure, adjusting for age and available socio-
economic indicators) and a case-time-control analysis
were performed, separately by gender.

Results: The cohort included 8,236,667 subjects,
among whom 972,954 initiated a LLD for CVD pri-
mary prevention. During 18,407,391 person-months
exposed to statins, 168 events were observed, giving
an incidence of rhabdomyolysis of 1.10 per 10,000
person years (1.54 in men vs. 0.81 in women);
5.4% were fatal, and 11% and 34% of cases occurred
during the first month and first trimester respectively.
The survival analysis did not show increase in risk
overall (hazard ratio = 1.02 [0.83–1.25] in men and
0.76 [0.60–0.96] in women). However, exposure to
high potency statins was associated with an increased
risk in men (hazard ratio = 1.93 [1.27–2.94]).
Rosuvastatin 20 mg and simvastatin 40 mg were as-
sociated with hazard ratios >5. Case-time-control
analysis showed an overall increased risk of rhabdo-
myolysis during the first months of treatment (odds-
ratio = 2.42 [1.32–4.42] in men and 1.68 [0.89–3.16]
in women).

Conclusions: Whereas the risk of rhabdomyolysis
during statin treatment given in primary prevention
was not increased overall, first months of treatment
and high potency statin prescription represent at-risk
situations which require appropriate supervision, espe-
cially in men.

309. Association Between Medication-Related
Adverse Events and Readmission in Acute Stroke

James A.G. Crispo1, Dylan P. Thibault1,
Yannick Fortin2 and Allison W. Willis1

1University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; 2University of Ottawa,
Ottawa, ON, Canada

Background: Knowledge of factors associated with
hospital readmission is essential to improving out-
comes of acute ischemic stroke (AIS). There is limited
data on the effects of medication-related adverse
events on AIS hospitalizations.

Objectives: The objectives of our study were (1) to
determine if medication-related adverse events in
AIS were associated with readmission and (2) to iden-
tify sociodemographic factors associated with read-
mission after AIS.

Methods: Using the 2013 US Nationwide Readmis-
sion Database, index AIS hospitalization events were
identified using a validated ICD-9 algorithm. Medica-
tion-related adverse events occurring during the index
AIS hospitalization were identified using ICD-9
and External Causes of Injury codes indicative of
adverse drug events and medication errors. Adverse
drug events associated with illicit drug use or
intentional harm were excluded from analyses. Survey
weighting methods were used to compute nationally
representative estimates of AIS index hospitalizations,
medication-related adverse events, and 30-day read-
missions. Unconditional logistic regression modeling
was used to estimate the odds of 30-day readmission
for medication-related adverse events and select
sociodemographic characteristics.

Results: A total of 474,303 AIS index hospitalizations
were identified. The all-cause 30-day readmission rate
was 13.5%. Medication-related adverse events during
the initial hospitalization were associated with read-
mission (adjusted odds ratio (AOR): 1.17, 95% CI:
1.10–1.24). Adverse medication events were associ-
ated with 30-day readmission for conditions other than
AIS, but not readmission for AIS (AOR other readmis-
sion: 1.22, 95% CI: 1.14–1.30 | AOR AIS readmis-
sion: 0.93, 95% CI: 0.81–1.08). Compared to
Medicare, individual insurance status was indepen-
dently associated with 30-day readmission (Medicaid
AOR all-cause readmission: 1.13, 95% CI: 1.07–1.19
| private insurance AOR all-cause readmission: 0.74,
95% CI: 0.71–0.77).

Conclusions: We found a positive association be-
tween inpatient medication-related adverse events
and 30-day readmission among individuals hospital-
ized for AIS. Future studies are needed to determine
the extent to which adverse outcomes and
readmissions in AIS are preventable.
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310. Risk of Severe Bleeding in Patients with
Myocardial Infarction Receiving Clopidogrel –
Nationwide Registry Study from Finland

Tuire Prami1, Houssem Khanfir1, Pål Hasvold2,
Eeva Reissell3, Juhani Airaksinen4 and Ville Kytö5

1EPID Research, Espoo, Finland; 2AstraZeneca
Nordic Baltic, Södertälje, Sweden; 3National Institute
for Health and Welfare, Helsinki, Finland; 4Turku
University Hospital, Turku, Finland; 5University of
Turku, Turku, Finland

Background: Clopidogrel medication is commonly
used in patients with myocardial infarction (MI). Ex-
cessive drug effect and subsequent bleedings are its
known drawbacks. Moreover, warfarin is known to
cause severe bleedings. Both clopidogrel and warfa-
rin are prone to drug–drug interactions increasing
the risk of this adverse event, but studies considering
concomitant use of clopidogrel and warfarin are
scarce.

Objectives: The aim of this real-world study linking
data from Finnish administrative all-comer registers
was to examine risk of major bleeding and factors as-
sociated with it in clopidogrel-treated MI patients.

Methods: We included adult patients discharged from
hospitals (and alive 7 days after discharge) after their
first MI (ICD-10 I21) and treated with clopidogrel in
Finland during 2009–2012. The study end points were
hospitalization due to major bleeding and bleeding
mortality. Follow-up time was from clopidogrel initia-
tion until clopidogrel discontinuation, end point,
death, or end of year 2013. In the analysis, baseline
confounders were age, sex, MI type, and percutaneous
coronary intervention treatment. Clopidogrel exposure
and concomitant warfarin use, as well as 12 selected
comorbidities were handled time dependently in Cox
proportional hazards model. Cohort entry year was
used as strata in the model. Warfarin purchase had to
occur during ongoing clopidogrel course to be consid-
ered as a potential interaction.

Results: The cohort consisted of 18,762 post-MI pa-
tients treated with clopidogrel. Risk of bleeding requir-
ing hospitalization was increased by more than 3.5-
fold by older age (in all 5-year categories in 65+ years
compared to<50 years) and by history of major bleed-
ing, and by more than 70% in those with history of
atrial fibrillation or malignancy (P < 0.001 for all).
Warfarin use together with clopidogrel was associated

with a 2.4-fold increase of this risk (95% confidence
interval 1.80–3.33, P < 0.001). Only 18 (0.1%) pa-
tients had major bleeding as the primary cause of
death. The overall mortality rate in the cohort receiv-
ing clopidogrel was 4.1%.

Conclusions: In post-MI patients treated with
clopidogrel, aging increased the risk of severe bleed-
ings remarkably already at age of 65 years. Patients
with bleeding history must be carefully monitored.
Concomitant use of warfarin with clopidogrel was
found to increase the bleeding risk by more than 2-
fold. The future aim is to study co-use of other drugs
known to potentially affect the efficacy of clopidogrel.

311. QTc-prolongation When Using Two or More
QTc-prolonging Drugs: A Retrospective Cohort
Study

Patricia M.L.A. van den Bemt1, Florine A. Berger1,
Teun van Gelder1 and Matthijs L. Becker2

1Erasmus University Medical Centre, Rotterdam,
Netherlands; 2Pharmacy Foundation of Haarlem
Hospitals, Haarlem, Netherlands

Background: ECG monitoring of patients using two
or more QTc-prolonging drugs is generally recom-
mended in guidelines. However, as the exact risk of
combining QTc-prolonging drugs is unknown, such
guidelines are often not adhered to.

Objectives: To determine the prevalence of QTc-pro-
longation in patients on treatment with two or more
QTc-prolonging drugs as part of usual care, and to as-
sess potential risk factors of QTc- prolongation.

Methods: Design: a retrospective cohort study. Source
population: Hospitalized patients aged ≥18 years old
using two or more QTc-prolonging drugs in whom an
ECG was recorded during treatment, were included in
a large Dutch general hospital database during a period
of 12 months. Exposures or interventions: All ECGs
were analyzed using the Fridericia formula for heart-
rate correction of the QTc-time. Main outcome
measures: The proportion of patients with a prolonged
QTc-interval. Patient characteristics, serum electrolyte
levels, dosage of interacting drugs and CYP3A4
inhibitors as concomitant medication were collected as
potential risk factors. Statistical analysis: The preva-
lence was calculated using descriptive statistics. The
secondary outcomes were analyzed with univariable
and multivariable logistic regression analysis.
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Results: Of the 1363 unique patients using two or
more QTc-prolonging drugs, in only 121 patients
(8.9%) an ECG was recorded during treatment. The
prevalence of QTc-prolongation in this group was
18.2%. Seven patients (5.8%) had a prolonged
QTc interval of ≥500 ms. In 87 patients, a baseline
ECG was available. The baseline ECGs showed a
pre-existent prolonged QTc-interval in 27.6%.
Three patients (3.4%) had QTc-prolongation after
baseline correction. None of the potential risk fac-
tors were statistically significantly associated with
QTc-prolongation.

Conclusions: The prevalence of QTc-prolongation in
a retrospective database of patients using two or more
QTc-prolonging drugs was 18.2%. However, in only
3.4% of the patients the prolonged QTc-interval was
a new finding, whereas in all other patients a previ-
ously made ECG already showed a prolonged QTc-
interval. None of the potential risk factors were associated
with QTc-prolongation.

312. Initiation of Antihypertensive Monotherapy
and Incident Fractures

Jennifer L. Hargrove1, Yvonne M. Golightly1,
Virginia Pate1, Carri H. Casteel2, Laura R. Loehr1,
Stephan W. Marshall1 and Til Stürmer1

1University of North Carolina, Chapel Hill, NC; 2Uni-
versity of Iowa, Iowa City, IA

Background: Fractures among older adults are associ-
ated with high medical costs, loss of independence,
and increased mortality. Previous research suggests
antihypertensive medications are associated with frac-
tures; however, results are inconsistent and few have
examined how the association varies over time.

Objectives: To examine the association between anti-
hypertensive class and incident non-vertebral frac-
tures among Medicare beneficiaries initiating
antihypertensive monotherapy according to time since
initiation.

Methods: Using a new user design, we identified
older adults (≥65 years of age) initiating antihyperten-
sive monotherapy during 2008–2011 using a 20%
sample of Medicare beneficiaries enrolled in fee-for-
service parts A (inpatient services), B (outpatient ser-
vices), and D (prescription medication) coverage.
First, we used multinomial logistic regression models

to estimate propensity scores for initiating each antihy-
pertensive drug class. We weighted thiazide (THZ),
calcium channel blocker (CCB), beta-blocker (BB),
and angiotensin-receptor blocker (ARB) initiators to
achieve the same baseline covariate distribution as an-
giotensin-converting enzyme (ACE) inhibitor initia-
tors in Cox proportional hazard models to estimate
hazard ratios (HRs) of having an incident fracture ac-
cording to antihypertensive class and time since
initiation.

Results: During 2008–2011, 122,629 Medicare ben-
eficiaries initiated antihypertensive monotherapy
(mean age 75 years, 61% women, 86% white). Frac-
ture rates varied according to days since initiation
and by antihypertensive class. Beneficiaries initiat-
ing with THZs had the highest fracture rate in the
first 14 days following initiation (438 per 10,000
person-years, 95% confidence interval (CI): 294–
628, HR: 1.40, 95% CI: 0.78–2.52). However, bene-
ficiaries initiating with CCBs had the highest frac-
ture rate during the 15–365 days after initiation
(435 per 10,000 person-years, 404–468, HR: 1.11,
1.00–1.24). Beneficiaries initiating with ARBs had
the lowest fracture rate during the first 14 days
(333 per 10,000 person-years, 190–546, HR: 0.92,
0.49–1.75) and during 15–365 days following initia-
tion of therapy (321 per 10,000 person-years, 287–
358, HR: 0.96, 0.84–1.09).

Conclusions: The association between antihyperten-
sives and fractures varies according to antihyperten-
sive class and time since initiation. Results suggest
clinicians may want to consider different fracture
risks when choosing between antihypertensive drug
classes.

313. Adverse Effects in New Users of NOACs: A
Symmetry Analysis Screening Study

Maja Hellfritzsch, Lotte Rasmussen, Jesper Hallas and
Anton Pottegård

Department of Public Health, University of Southern
Denmark, Odense, Denmark

Background: Observational studies have revealed dif-
ferences in persistence between the individual non-vi-
tamin K antagonist oral anticoagulants (NOACs). This
may be due to differences in tolerability, but knowl-
edge on this is sparse
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Objectives: To screen for potential adverse effects
(AEs) in AF patients initiating NOAC therapy.

Methods: Using data from the Danish nationwide
health registries, we included all incident (i.e.,first ever)
users of dabigatran, rivaroxaban, and apixaban from
August 2011 to December 2015, restricting to patients
with AF (n = 50,627). We used a symmetry analysis
design to screen for signals associating initiation of
NOACs with AEs, as reflected by new prescriptions,
incident diagnoses, and surgical procedures. In the
presence of an association between NOACs and one
of these events (e.g. another drug being initiated),
we would expect a non-symmetrical distribution of
patients, with more patients experiencing this event
after NOAC initiation compared to the period prior
to NOAC initiation. We reported the 240 signals with
the largest absolute effect size, estimated as the num-
ber of patients needed to treat for one additional pa-
tient to be harmed (NNTH) with 95% confidence
intervals (CI).

Results: The strongest signals associating NOAC ini-
tiation with a drug, a diagnosis, and a procedure was
initiation of an osmotically acting laxative (NNTH:
133, 95% CI 101–186), a new diagnosis of anal or
rectal bleeding (NNTH: 269, 95% CI 193–397), and
a colonoscopy (NNTH: 301 95% CI 193–595), respec-
tively. The majority of signals were seen across all in-
dividual NOACs, although with varying strength of
associations. A minority of signals were only identi-
fied for one particular NOAC, e.g., initiation of proton
pump inhibitors after dabigatran initiation (NNTH:
111, 95% CI 79–170).

Conclusions: We were able to identify well-
established AEs as well as potential AEs that deserve
further investigation. Our study supports the hypothe-
sis that differences in persistence between individual
NOACs in AF patients are likely explained, at least
in part, by differences in the frequency and type of
AEs.

314. Novel Oral Antithrombotics and the Risk of
Intraocular Bleeds

Brian L. VanderBeek, Katherine E. Uyhazi,
Wei Pan and Todd Miano

University of Pennsylvania, Philadelphia, PA

Background: Oral anticoagulation and antiplatelet
therapy is a mainstay of treatment for thromboembolic

disease. Several novel agents including direct throm-
bin inhibitors and purinoceptor 12 (P2Y12) inhibitors
have become increasingly popular due to their efficacy
and dosing convenience. However, the long-term
safety profile of these medications has not been
completely characterized.

Objectives: The aim of this study is to determine the
risk of developing an intraocular bleed with novel oral
anticoagulation and antiplatelet therapy compared to
traditional agents.

Methods: This is a retrospective cohort study using
the ClinformaticsTM Data Mart Database (Optum-
Insight, Eden Prarie, MN). Cohorts were created from
incident users of dabigatran or rivaroxaban, warfarin,
prasugrel and clopidogrel between January 1, 2000,
and December 31, 2013. Inclusion criteria required
≥24 months of data and in the antiplatelet cohorts, a
diagnosis of acute coronary syndrome or a myocardial
infarction within 30 days of initiation of pharmaco-
logic therapy. Exclusion criteria consisted of any pre-
vious diagnosis of an intraocular bleed or any
prescription for study anticoagulant or antiplatelet
medications prior to the index date. Multivariate Cox
proportional regression models were used to compare
the hazard ratio of developing an intraocular bleed in
individuals taking novel anticoagulation and antiplate-
let agents compared to traditional medications.

Results: 64,043 warfarin patients were compared to
11,141 dabigatran or rivaroxaban patients. Cox regres-
sion revealed no increased hazard for developing an
intraocular hemorrhage at the 60-, 90-, or 365-day ob-
servation windows (hazard ratio 0.80–1.31; p > 0.59).
56,943 clopidogrel patients were compared to 3,168
prasugrel patients and again no increased hazard for
developing an intraocular hemorrhage was seen at
the 60-, 90-, or 365-day observation windows (hazard
ratio 0.59–1.61; p > 0.60).

Conclusions: Our data do not suggest an increased
risk of intraocular hemorrhage associated with the
use of the novel direct thrombin inhibitors, factor
Xa inhibitors, or P2Y12 inhibitors compared to tradi-
tional vitamin K anticoagulation and antiplatelet
therapy.

315. No Evidence for an Association Between Renal
Function and Bleeding Events in Patients on
Coumarin Therapy: A Population-Based Study
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E. Houben1, E. Smits1, J.A. Overbeek1,2,
R.M.C. Herings1, M.P.P. Van Herk-Sukel1,
M. Teichert3,4,5 and P.A.G.M. De Smet3,4

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2VU University Medical Centre,
Amsterdam, Netherlands; 3Royal Dutch Pharmacists As-
sociation (KNMP), The Hague, Netherlands; 4Radboud
University Medical Centre, Radboud Institute for
Health Sciences, Nijmegen, Netherlands; 5Leiden Uni-
versity Medical Center, Leiden, Netherlands

Background: Although anticoagulation therapy is
closely monitored by regional anticoagulation cli-
nics in the Netherlands, coumarin induced over-
anticoagulation is still observed and associated with
serious bleeding events. Current literature suggests
that these medication-related hospital admissions
might be due to renal impairment.

Objectives: To explore the association between renal
function and bleeding events in patients on coumarin
therapy.

Methods: A nested case-control study was conducted
using data from the PHARMO Database Network, a
population-based network in the Netherlands combin-
ing data from different healthcare settings. Patients
hospitalised for bleeding events during coumarin ther-
apy between 1999 and 2014 were selected as cases and
matched to up to 2 controls using coumarins without
hospitalisation for bleeding. The hospitalisation date
of the cases was set as index date and controls were
assigned the index date of their matched case. As a
proxy for renal function, all values of estimated glo-
merular filtration rates (eGFR) calculated from serum
creatinine laboratory test results were selected in the
12 months before the index date. These were com-
pared between cases and controls using logistic regres-
sion analyses, adjusting for imbalances in relevant
patient and treatment characteristics such as age, gen-
der and co-medication.

Results: In total, 2,066 cases cases hospitalised for
bleeding events during coumarin therapy (60% male,
mean ± SD age 74 ± 11 years) were matched to
4,082 controls without hospitalisation for bleeding
(60% male, mean ± SD age 78 ± 11 years). No associ-
ation was found between the mean eGFR value in the
12 months before index and bleeding events (mean ±
SD 65.9 ± 22.8 vs. 65.0 ± 20.9 ml/min/1.73 m2; OR
1.01, 95% CI 1.00–1.01). Overall, the availability of
eGFR values was higher among cases in the 12

months before index (mean ± SD 4.4 ± 6.9 vs. 3.3 ±
5.4 eGFR values), reflected in the significantly shorter
time since last eGFR value (at index date) (mean ± SD
2.6 ± 2.9 vs. 3.7 ± 3.1 months; OR 0.91, 95% CI 0.89–
0.93).

Conclusions: No association between renal function
and bleeding events during coumarin therapy was ob-
served. The number of available eGFR values was
higher among cases which might indicate diagnostic
suspicion.

316. Bypassing Agents and Thromboembolic
Events in Patients with Hemophilia and Inhibitors

Katsiaryna Bykov1, Rhonda L. Bohn2,
Bruce M. Ewenstein3, John D. Seeger1,4,
Jerry Avorn1 and Brian T. Bateman1

1Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA; 2Independent Consultant, Boston,
MA; 3Shire, Cambridge, MA; 4Optum Epidemiology,
Boston, MA

Background: Hemophilia patients with inhibitors to
factors VIII or IX require bypassing agents for bleed-
ing management or prophylaxis. Thromboembolic
events (TEs) can result from the use of these agents,
but the risk in this setting is poorly defined as both
the disease and the outcomes are rare.

Objectives: To assess the incidence of TEs following
exposure to bypassing agents in hemophilia patients
with inhibitors using a US Medicaid Analytic Extract
(MAX) database.

Methods: Among Medicaid patients (2000–2010), we
identified men with hemophilia A or B and use of re-
combinant factor VIIa (rFVIIa) or activated prothrom-
bin complex concentrate (aPCC). Patients were
followed until death, disenrollment for > 3 months,
or end of study period. Exposure was assessed on an
as-treated basis, assuming that a dispensing could pro-
vide exposure for up to 1 month (varied in sensitivity
analyses). Outcomes were adjudicated through a
blinded review of all healthcare claims 3 months be-
fore and 3 months after an event. Incidence rates were
calculated as the number of events divided by the cor-
responding person-time at risk.

Results: A cohort of 719 hemophilia patients with in-
hibitors (mean age 10 at entry) contributed 2,823 per-
son-years (PY) of observation (mean follow-up 3.9
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years) with 12,206 aPCC and 15,706 rFVIIa treatment
episodes. Of 86 potential outcomes, 26 were classified
as probable on adjudication. There were 4.19 TEs
(95% CI, 1.81–8.25) per 1,000 unexposed PY; 15.39
TEs (95% CI, 6.65–30.33) per 1,000 aPCC-exposed
PY; 18.24 TEs (95% CI, 8.34–34.63) per 1,000
rFVIIa-exposed PY; and 29.65 TEs (95% CI, 6.12–
86.66) per 1,000 PY of concomitant exposure to both
agents. The results were consistent across sensitivity
analyses.

Conclusions: The small number of TEs reflects the
rarity of this outcome and the need for very large elec-
tronic databases to study this risk. Our data are com-
patible with an increased risk of TEs with the use of
either treatment, no major difference between them,
and a possible increase in risk with dual therapy.

317. The Use of Potentially Inappropriate
Medications and Polypharmacy in Elderly Patients
Receiving Long-Term Care Service

Seung-Mi Lee1, Hyen O. La2 and Dong-churl Suh1

1Chung-Ang University, Seoul, Korea, Republic of;
2The Catholic University of Korea, Bucheon-si,
Korea, Republic of

Background: Elderly adults receiving long-term care
service tends to take multiple medications or poten-
tially inappropriate medications due to their multiple
chronic degenerative diseases, and it may cause the in-
creased adverse drug reactions.

Objectives: To investigate prevalence and factors as-
sociated with the use of potentially inappropriate med-
ications and polypharmacy in elderly patients
receiving long-term care service in South Korea.

Methods: A cross-sectional study was conducted
using sample elderly cohort database provided from
the National Health Insurance Service. The study sub-
jects were elderly patients receiving long-term care
service between 2010 and 2013. Their prescriptions
during one year after starting long-term care service
were analyzed for the use of potentially inappropriate
medications listed by Health Insurance Review and
Assessment Service and polypharmacy defined as the
use of 6 or more medications daily. Factors influenc-
ing the use of potentially inappropriate medications
and polypharmacy were identified using multivariable
logistic regression analysis.

Results: Of 53,474 elderly recipients of long-term
care service, 17.5% took prescriptions with potentially
inappropriate medications for one year. Potentially in-
appropriate medications were more prescribed in pa-
tients with Medical aid (adjusted odds ratio = 1.24,
95% confidence interval: 1.17–1.31), affective disor-
ders (3.13, 2.92–3.36), dorsopathies (1.91, 1.81–
2.03), and gastritis/duodenitis (1.80, 1.71–1.90). Pro-
portion of prescriptions with polypharmacy was
28.4%. There were more prescriptions with
polypharmacy in patients with Medical aid (1.36,
1.33–1.40), institutional care services (1.25, 1.22–
1.27, compared with home care services), and cerebral
infarction (1.24, 1.21–1.26).

Conclusions: Potentially inappropriate medications
and polypharmacy are frequently prescribed in Ko-
rean elderly patients receiving long-term care ser-
vice. Management of potentially inappropriate
medications and polypharmacy and encourage of
safe medication use are needed for long-term care
service users.

318. Polypharmacy and Mortality. New Insights
from a Large Cohort of Older Adults by Detection
of Effect Modification by Multi-Morbidity and
Comprehensive Correction of Confounding by
Indication

Ben Schoettker1, Kai Uwe Saum1,
Dana Clarissa Muhlack1, Liesa Katharina Hoppe1,
Bernd Holleczek2 and Hermann Brenner1

1German Cancer Research Center, Heidelberg, Germany;
2Saarland Cancer Registry, Saarbrücken, Germany

Background: Polypharmacy, commonly defined by
simultaneous use of five or more drugs, is common
at older age. With the number of drugs, the risk of ad-
verse drug reactions and potentially serious drug–drug
interactions increases.

Objectives: The objective was to investigate whether
the association of polypharmacy with non-cancer mor-
tality is independent from co-morbidity and is not a re-
sult of confounding by indication.

Methods: Analyses were conducted in 2,687 partic-
ipants of a German, population-based cohort of
older adults. Polypharmacy was defined as 5 drugs
or more and hyperpolypharmacy as 10 drugs or
more. Drugs without relevant propensity of causing

abstract192

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



ADRs or drug–drug interactions were not counted.
Confounding by indication was addressed by model
adjustment for a propensity score for polypharmacy.

Results: The median age of study participants was 70
years, 10.7% had multi-morbidity and 47.4% took 5
drugs or more (8.6% took ≥10 drugs). During 4.4
years of follow-up, 87 participants died of a cause
other than cancer. Statistically significant, more than
2-fold increased non-cancer mortality was observed
for subjects with polypharmacy or hyperpolypharmacy
in a model adjusted for age, sex, education, life-style
variables and co-morbidity, but associations lost statisti-
cal significance after additional adjustment for a propen-
sity score for polypharmacy. However, a significant
interaction of hyperpolypharmacy and multi-morbidity
was detected (p = 0.019). The hazard ratio for the as-
sociation of hyperpolypharmacy with non-cancer mor-
tality was 1.42 (95%CI:0.57;3.57) in subjects without
multi-morbidity and 0.51 (95%CI:0.11;2.27) in sub-
jects with multi-morbidity.

Conclusions: Polypharmacy was not independently
associated with non-cancer mortality. This study high-
lights the importance to correct for confounding by in-
dication in studies on polypharmacy by a propensity
score. The detected interaction suggests that
hyperpolypharmacy can be indicated in subjects with
multi-morbidity and may only be harmful in subjects
without multi-morbidity.

319. Polypharmacy in Older Adults – Individual
and Community Determinants in Sao Paulo, Brazil

Mariana Peixoto Socal and Gerard Anderson

Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD

Background: Polypharmacy is a public health concern
because of the increased risk of drug-related problems
such as adverse effects and drug interactions, which
may increase morbidity and mortality. Brazil is the
world’s sixth largest pharmaceutical market and has a
rapidly growing older population that is progressively
taking more medicines, including polypharmacy. Both
individual and community-level factors can influence
polypharmacy. Understanding the main drivers of
polypharmacy is important to devise strategies to re-
duce its use. This is especially relevant in the Brazilian
context where demand is high and resources are
limited.

Objectives: To investigate trends in polypharmacy
among community-dwelling older adults in São Paulo,
Brazil, identifying individual and community factors
associated with polypharmacy.

Methods: We used data from a representative sample
of older adults aged 60 years and over living in the
community in Sao Paulo, Brazil in 2000, 2006, and
2010. We combined data on patient characteristics
such as age, gender, and chronic diseases with com-
munity-level information to run multilevel analytical
models.

Results: The use of polypharmacy more than doubled
in the 10-year interval, from 16% to 38%. At the in-
dividual level, polypharmacy was higher among
women and older individuals, increased with multiple
chronic conditions, with disease severity, and with
higher health care utilization. Having private health
insurance was not associated with polypharmacy at
the individual level, all other things being equal. At
the community level, however, higher rates of health
insurance coverage were strongly associated with
polypharmacy. We believe this reflects higher avail-
ability and access to health resources at the commu-
nity level. Community factors helped explaining the
variability in the use of polypharmacy in addition to
individual factors.

Conclusions: Both individual and community factors
are associated with the growing use of polypharmacy
among older adults in Brazil. Characteristics of avail-
ability and accessibility of health services at the com-
munity level should be further explored in future
studies.

320. Sex Differences in Potentially Inappropriate
Medication Use and Frailty at Nursing Home
Transition: A Retrospective Cohort Study

Laura C. Maclagan1, Colleen J. Maxwell2,
Michael A. Campitelli1, Paula Rochon3,
David B. Hogan4, Kate L. Lapane5 and
Susan E. Bronskill1

1Institute for Clinical Evaluative Sciences, Toronto, ON,
Canada; 2University of Waterloo, Waterloo, ON, Canada;
3Women’s College Hospital, Toronto, ON, Canada;
4University of Calgary, Calgary, AB, Canada; 5Uni-
versity of Massachusetts, Worcester, MA
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Background: More women than men have dementia,
yet the extent to which they experience differential ac-
cess to and/or respond differently to drug therapies is
not well understood.

Objectives: Our objective was to compare the preva-
lence and patterns of potentially inappropriate medica-
tion (PIM) use between older women and men with
dementia prior to and following admission to nursing
home and in relation to frailty.

Methods: This population-based retrospective cohort
study used administrative data from Ontario, Canada,
to identify 22,847 women and 12,322 men aged 66
years and older, who were newly admitted to nursing
home with dementia between April 1st, 2011, and
March 31st, 2014. The 2015 Beers Criteria were used
to define PIMs and included antipsychotics, H2-recep-
tor antagonists, benzodiazepines, and drugs with
strong anticholinergic properties. Medication informa-
tion was obtained at nursing home admission and in
the subsequent 180 days. Frailty was determined by
a 72-item index. Multivariable Cox proportional-haz-
ards models were used to assess the impact of sex on
the hazard of starting and discontinuing PIMs while
adjusting for age, comorbidity, frailty and aggressive
behaviours.

Results: Women and men were equally likely to be
on a PIM at admission (45.0% vs. 45.2%, p = 0.77)
and frail individuals of both sexes were more likely
to be on a PIM than non-frail. Overall, 53.6% of fe-
male and 54.9% of male residents received a PIM
during the follow-up period (p = 0.02) and frail resi-
dents were more likely to receive these medications
than non-frail (women 57.8% vs. 47.5% and men
59.2% vs. 48.4%, p = <0.001 both). After adjustment
for other characteristics, female residents were less
likely to discontinue benzodiazepines (HR = 0.83,
95% CI 0.77–0.90) and antipsychotics (HR = 0.91,
95% CI 0.84–1.00) than male residents. Women were
less likely to be newly prescribed antipsychotics (HR
= 0.76, 95% CI 0.71–0.82) and anticholinergics (HR
= 0.89, 95% CI 0.82–0.97), but were more likely to
be newly prescribed H2-receptor antagonists (HR =
1.28, 95% CI 1.00–1.64).

Conclusions: Similar proportions of women and men
with dementia received one or more PIMs at admis-
sion to a nursing home, but men and women had dif-
ferent patterns of discontinuation; particularly among
frail individuals. Interventions to support de-

prescribing of PIMs should target frail women and
men during transition to nursing home.

321. The Effectiveness of Optimised Clinical
Medication Reviews for Geriatric Patients: A
Cluster Randomized Controlled Trial

Jacqueline G. Hugtenburg

VU University Medical Center, Amsterdam,
Netherlands

Background: Inappropriate drug use is a frequent
problem in older patients and associated with adverse
clinical outcomes and an important determinant of ge-
riatric problems. Clinical medication reviews (CMR)
may reduce inappropriate drug use.

Objectives: The aim of this study was to investigate
the effectiveness of CMR on quality of life (QoL)
and geriatric problems in comparison with usual care
in older patients with geriatric problems in the general
practice.

Methods: We performed a cluster randomised con-
trolled trial in 22 Dutch general practices. Patients of
≥65 years were eligible if they newly presented with
pre-specified geriatric symptoms in general practice
and the chronic use of ≥1 prescribed drug. The inter-
vention consisted of CMRs which were prepared by
an independent expert team and discussed with the pa-
tient by the general practitioner. Primary outcomes:
QoL and the presence of self-reported geriatric prob-
lems after a follow-up period of 6 months.

Results: 518 patients were included. No significant
differences between the intervention and control group
and over time were found for QoL, geriatric problems,
satisfaction with medication and self-reported medica-
tion adherence. After six months the percentage of
solved Drug Related Problems (DRPs) was signifi-
cantly higher in the intervention group compared to
the control group [B 22.6 (95%CI 14.1–31.1), p <
0.001].

Conclusions: The study intervention did not influ-
ence QoL and geriatric problems. The higher percent-
age of solved DRPs in the intervention group did not
result in effects on the patient’s health. CMRs on a
large scale seem not meaningful and should be
reconsidered.
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322. Polypharmacy and Burden of Cardiovascular
Medications in Older Adults with Heart Failure
Near the End of Life

Dr. Marie-Laure Laroche1, Kristina Johnell2,
Johan Fastbom2 and Lucas Morin2

1CHU de Limoges, Limoges, France; 2Karolinska
Institutet, Stockholm, Sweden

Background: Heart failure is known to be associated
with an increased use of healthcare services near the
end of life. However, little is known about the patterns
of drug use in the final months before death.

Objectives: To describe the polypharmacy and burden
of cardiovascular medications in older adults with
heart failure near the end of life.

Methods: Register-based cohort study including all
older adults (≥75 years) who died with heart failure
in Sweden between January 1, 2007, and December
31, 2013.

Results: A total of 173 136 older adults were in-
cluded. Mean age at time of death was 87.3 years
(SD = 5.9). Half of decedents had 6 or more chronic
comorbidities, including 26% cerebrovascular dis-
eases, 59% ischemic diseases, 22% solid cancer and
18% COPD. The proportion of patients exposed to
excessive polypharmacy (≥10 different drugs) in-
creased from 41% one year before death to 58% dur-
ing the final month of life. During the final month of
life, the most commonly prescribed cardiovascular
medications were high-ceiling diuretics (73%), beta-
blockers (55%), agents acting on the renin-
angiontensin system (43%), organic nitrates (28%),
potassium-sparing agents (21%), and statins (18%).
Antiplatelet agents were prescribed to 54% of
patients.

Conclusions: Near the end of life, the burden of car-
diovascular drugs among older adults with heart fail-
ure raises important questions about the clinical
benefit of these medications.

323. Polypharmacy among Older and the Oldest
People in Greece

Paraskevi Papaioannidou and Maria Michailidou

Aristotle University of Thessaloniki, Thessaloniki,
Greece

Background: Polypharmacy among older people has
not been studied in Greece, mainly because of restric-
tions in availability of medical data.

Objectives: The aim of this study was to explore med-
ication use and polypharmacy among older ( >65
years) and the oldest people ( >80 years) in the com-
munity of Thessaloniki, Greece.

Methods: The sample was collected using the new
Electronic Health Records that have been applied in
pharmacy stores during the last years in Greece. All
prescriptions dispensed during November 2016 in a
pharmacy store of western Thessaloniki were used.
Prescriptions concerning patients older than 65 years
and patients older than 80 years were included in the
study. Medications were coded by the Anatomic Ther-
apeutic Chemical classification. The statistical pack-
age SPSS was used for statistical analysis.

Results: 101 patients were older than 65 years (mean
age 75 years, range 65–94) and met the criteria of
the study. 44% of them were male (mean age 75 years,
range 65–91) and 56% of them were female (mean age
76 years, range 65–94). 30% of the patients were older
than 80 years (mean age 86 years, range 80–94, 33%
male, 67% female). Polypharmacy (≥5 medications)
was observed in 28% of patients older than 65 years
(39% male and 61% female) and in 30% of patients
older than 80 years (33% male and 67% female).
The most commonly used medicines by patients older
than 65 years were antihypertensive, antidiabetic, anti-
coagulant/antiplatelet, hypolipidemic and untiulcer
medicines. The most commonly used medicines by pa-
tients older than 80 years were antihypertensive, anti-
coagulant/antiplatelet, hypolipidemic and untiulcer
medicines.

Conclusions: Polypharmacy was common among
older people in Greece, with almost one out of three
people using 5 or more medications. Antihypertensive
medicines were used by most patients older than 65
years and by all patients older than 80 years.

324. Prevalence of Polypharmacy Among Adults in
Saudi Arabia

Bander Balkhi, Nasser Alqahtani,
Mansour Almetwazi, Thamir Alshammari and
Hisham Aljadhey

Medication Safety Research Chair, Riaydh, Saudi
Arabia

abstract 195

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Background: The use of multiple medications can in-
crease the risk of adverse reaction of drugs including
drug interaction, medication errors, re-hospitalization
and associated with high medication cost. It also leads
to inappropriate or irrational drug use, which nega-
tively affect patients care. Additionally, polypharmacy
lead to treatment complexity which lead to decrease
patient adherence to the medication. Despite being a
well-recognized problem, few studies investigated the
polypharmacy and associated factors in Saudi Arabia.

Objectives: To measure the prevalence of
polypharmacy among adult patients in King Saud Uni-
versity Medical City (KSUMC) and to determine pa-
tients characteristics associated with polypharmacy.

Methods: This was a retrospective cross-sectional
study using data extracted from the Electronic Health
Records (EHR) database for a period of six months be-
tween January 1st, 2016, and June 30th, 2016. In our
study we defined a Polypharmacy as the daily con-
sumption of 5 or more medications. We counted all
medications in the patient medical record. However,
different strengths of the same drug were counted as
one item. Statistical Analysis: Descriptive statistics
was used to describe the study sample. Percent and fre-
quency of the most common chronic conditions were
reported. Statistical analysis software (SAS® 9.2)
was used to merge and analyze the study data.

Results: A total of 16,126 observations were included
in the final analysis. Of those, nearly 93 percent (n =
14,179) were reported using up to four drugs and the
other four percent (n = 1,947) reported using more than
five prescription drugs. Interestingly, polypharmacy use
was more likely to happen among adults with chronic
mental health conditions as compared to those with no
chronic conditions (OR = 2.59; 95% CI: 2.04–3.29),
In addition, polypharmacy use was more likely to hap-
pen among adults with coexisting chronic physical and
mental health conditions as compared to those with no
chronic conditions (OR = 2.45; 95% CI: 1.99–3.05),.
Moreover, polypharmacy in adults was not significantly
influenced by patients’ gender and citizenship (chi
square = 0.38; p-value = 0.54) and (chi square = 0.08;
p-value = 0.77), respectively.

Conclusions: Polypharmacy is a serious issue espe-
cially for those who are beyond fifty years old. It can
be a risk factor to develop undesirable adverse drug
events, especially in those with comorbid physical
and mental health conditions. It is clear that the

gender, citizenship or marital status has no influence
on polypharmacy.

325. Defining Pediatric Polypharmacy: A Scoping
Review

Paul M. Bakaki1, Negar Golchin2, Jennifer Staley3,
Alexis Horace4, Hannah Johnson1,
Elia M. Pestana Knight5, Sharon B. Meropol6,1,
Neal V. Dawson7, Almut G. Winterstein8,
Lawrence C. Kleinman6 and Shari Bolen7

1Case Western Reserve University School of Medicine,
Cleveland, OH; 2University of Washington, Seattle,
WA; 3University Hospitals, Cleveland, OH; 4Univer-
sity of Louisiana at Monroe College of Pharmacy, Ba-
ton Rouge Campus, Baton Rouge, LA; 5Cleveland
Clinic, Cleveland, OH; 6Case Western Reserve Uni-
versity School of Medicine and Rainbow Babies and
Children’s Hospital, Cleveland, OH; 7MetroHealth
Medical Center, Cleveland, OH; 8College of Phar-
macy, University of Florida, Gainesville, FL

Background: Researchers to date have operational-
ized and measured polypharmacy in various ways,
leading to disparate results.

Objectives: To characterize the definition of pediatric
polypharmacy.

Methods: As a pilot for a larger scoping review of pe-
diatric polypharmacy, we reviewed the 100 most re-
cent titles after searching for pediatric and
polypharmacy terms in Medline through October
2016. We included original articles on pediatric
polypharmacy. We excluded studies that did not assess
polypharmacy in children <21 years of age, did not
adequately describe pediatric populations, or were
case reports. Two investigators reviewed titles, ab-
stracts and full articles for inclusion. Conflicts were re-
solved by consensus among the project team.
Screening, data extraction and synthesis were per-
formed using EPPI-Reviewer 4 software.

Results: Out of 100 titles, 22 studies met inclusion
criteria. These studies were from 18 countries across
5 continents. Fifty percent of the studies were longi-
tudinal, while 32% were cross sectional in design.
Data sources included primary (36%), chart review
(36%), electronic records (23%), or insurance claims
(14%), with 23% of the studies having two sources.
The most common terms for concurrent medication
use were polytherapy (50%), polypharmacy (41%),
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multiple medications (18%), concomitant medication
(14%), and combination therapy (9%). Polytherapy
was used the most in studies in the outpatient set-
ting, and involving epilepsy or antiepileptic medica-
tions, while polypharmacy was used across a
spectrum of settings, diseases, and medications. Of
13 studies that defined polypharmacy, 11 defined it
as use of ≥2, one as ≥3, and one as ≥5 concurrent
medications. Two studies reported additional cut-
points at ≥5 and ≥10 medications. Only 5 studies re-
ported overlapping periods of concurrent medications,
at ≥1, ≥15, ≥30, ≥60, ≥90 days, and ≥6 months, with
2 studies reporting more than one cut-point.

Conclusions: Our pilot scoping review reveals a vari-
ety of terms and definitions for polypharmacy in chil-
dren. Two or more concurrent medications is the most
frequent definition. Standardization of polypharmacy
terms and definitions will assist future research.

326. Systematic Reviews in Ophthalmology:
Methodological Considerations

Ana Penedones1,2, Diogo Mendes1,2,
Carlos Alves1,2 and Francisco Batel Marques1,2

1AIBILI - Association for Innovation and Biomedical
Research on Light and Image, Coimbra, Portugal;
2School of Pharmacy, University of Coimbra, Coim-
bra, Portugal

Background: A systematic review (SR) is a useful
tool in the treatment decision process, in supporting
regulatory decisions, as a summary of information,
and it is also a starting point for the development of
clinical orientations.

Objectives: This SR aims to characterize the methods
of the existing SRs in Ophthalmology.

Methods: A search was carried out in Medline and
EMBASE databases. Only studies published in Oph-
thalmology journals in the last ten years were consid-
ered. Data extracted from each SR included:
interventions, objectives, and methodology. Descrip-
tive analysis was performed.

Results: Ninety-four SRs were identified. “Ophthal-
mologicals” were the most frequently evaluated in-
terventions (n = 72; 77%), including “ocular
vascular disorders agents.” Forty-five (48%) SRs
assessed both drug’s efficacy and safety. Fifty-five

(59%) SRs did not follow any guideline to conduct
an SR. The Cochrane Library was the bibliographic
database most searched (n = 74). Thirty-eight
(40%) SRs used both Free and Thesarus terms in
search strategies. Seventy-one (76%) SRs did not ap-
ply any date restriction. The most applied search fil-
ter was “Language” (n = 37; 39%). Seventy-five
(80%) SRs included randomized controlled trials.
The “Cochrane Risk of Bias Tool” was the most
used scale to assess methodological quality (n =
26; 28%). A quantitative analysis was performed in
64 (68%) SRs.

Conclusions: SRs published in Ophthalmology dif-
fered methodologically, such as on search strategy,
databases searched, studies included, methodological
quality assessment, and analysis. Such issue deserves
further investigation since methodological insuffi-
ciencies of SRs may lead to biased conclusions
and, consequently, impact clinical and/or regulatory
decisions.

327. Knowledge About Patient Safety Policy by
Health Professionals of a Public Hospital

Cristiane A. Menezes de Padua1, Gisele S. Lemos2,
Ionara V.R. Mota2, Mário B. Rosa3 and Edson Perini1

1Federal University of Minas Gerais, Belo Horizonte,
Brazil; 2State University of the Southwest of Bahia,
Jequie, Brazil; 3Institute for Safe Medication
Practices - ISMP Brazil; Hospital Foundation of the
State of Minas Gerais, Belo Horizonte, Brazil

Background: Patient Safety is recognized as a
global public health problem. Thus, Brazil launched
in 2013 the National Patient Safety Program
(NPSP).

Objectives: To evaluate the knowledge and attitudes
of health professionals of a public teaching hospital
in Bahia State, Brazil.

Methods: Cross-sectional study carried out between
December 2015 and March 2016. Participants com-
prised all health professionals (doctors, nurses, and
nurses’ aides or licensed practical nurses) who provide
care to patients and had worked at the hospital for two
months or longer at the time of the study. The Survey
on Patient Safety Culture (HSOPSC) tool and a pre-
tested questionnaire about the knowledge of the NPSP
were used for data collection. Variables comprised
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socio-demographic data of health professionals and
questions about the knowledge on NPSP. Descriptive
analysis was performed by estimating absolute and rel-
ative frequencies of selected variables. The study was
approved by the Research Ethics Committee of the
Federal University of Minas Gerais.

Results: Of the total of 327 respondents, 74.1% were
female, with an average age of 38.7 years old (SD =
11.8). Roughly 44.0% were nurses’ aides or licensed
practical nurses, 28.4% were nurses and 17.1% were
doctors. Most health professionals worked at the
Emergency Unit (25.0%) and the majority (51.4%) re-
ported having post-graduate education level. Approxi-
mately 78% (225/287) of the professionals reported
not be aware of the NPSP, 94.5% did not know the
six protocols of the NPSP and 90.1% answered had
not received any training about NPSP in the hospital.
Most professionals (95.8%) responded they would like
to know the NPSP.

Conclusions: The development and publication of
public health policy does not imply that it will be
established in health care institutions. Since it is a pub-
lic hospital that promotes education and training of
new health professionals, the NPSP should be priori-
tized by managers and coordinators accompanied by
a broad participation of all social actors.

328. Abstract Selection Process for the 2017
International Society for Pharmacoepidemiology
Mid-Year Meeting

Juan Hincapie-Castillo1 and Amelia Smith2

1University of Florida, Gainesville, FL; 2Trinity
College Dublin, Dublin, Ireland

Background: The annual Mid-Year Meeting (MY) of
the International Society for Pharmacoepidemiology
(ISPE) brings together researchers in the field to share
ideas, network, and have a space for educational activ-
ities. Students and recent graduates are invited to sub-
mit abstracts for oral and poster presentations, and
they have the opportunity to receive scholarship sup-
port to attend the meeting. To date, there has been no
public presentation on the review and selection pro-
cess for these MY abstracts. The ISPE Student Council
believes it is important to have transparency within the
Society by explaining the overall process to the gen-
eral membership and providing statistics on accep-
tance and rejection.

Objectives: To provide an overview of the selection
of abstracts for the 2017 ISPE Mid-Year Meeting
and present results of the review process.

Methods: Abstracts were solicited from ISPE student
and recent graduate members through email communi-
cation and social media outreach from October 4 to No-
vember 17, 2016. Each abstract was assigned to a
minimum of four blinded ISPE member reviewers and
graded 0 (reject) to 5 (excellent). Ties in the breaking
points of oral and poster presentations were resolved
through blinded scoring by three additional reviewers
and the members of the 2017 MY planning committee.
Mean and distribution (range) were calculated from
final scores. All abstract data were entered directly into
the Oxford Abstract management software.

Results: A total of 90 abstracts were received during
the submission period. There were 81 abstracts
assigned to reviewers after removal of nonvalid en-
tries. Most of the abstracts were from the categories
of Classic Pharmacoepidemiology (n = 18), Drug Uti-
lization/Health Services Research (n = 18), Database
(n = 12), and Comparative Effectiveness Research (n
= 11). The overall mean score was 3.40 (range 1.75–
4.75) with cut-points for oral and poster presentations
of 4.0 and 3.6, respectively. The top scoring abstracts
selected had a mean of 4.3 (range 4.0–4.75) for the
12 oral presentations and 3.75 (range 3.6–4.0) for the
24 posters. Accepted presentations represented 13 dif-
ferent countries with the majority from the United
States (n = 15) and the United Kingdom (n = 6).

Conclusions: The call for abstracts for the 2017 MY
meeting resulted in good quality scores for selected
presentations. While the process of abstract review
was streamlined from previous years thanks to the
use of a management software, efficiencies should
continue to be revised.

329. Knowledge and Practice on Safe Drug Use of
Middle School Students in Beijing: a Cross-
sectional Study

Yinchu Cheng1, Yang Zhang1, Yuting Pan1,
Yongping Pan2, Jun Ma3 and Siyan Zhan1

1Peking University Health Science Center, Beijing,
China; 2Primary and Secondary School Health Care
Center of Dongcheng District, Beijing, China; 3Insti-
tute of Child and Adolescent Health of Peking Univer-
sity, Beijing, China
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Background: Public perception on safe drug use prac-
tice and adverse drug reaction (ADR) has major impli-
cations on patients’ health as well as on the drug safety
level of a country. However, information is limited on
the drug safety knowledge and practice of Chinese cit-
izens, especially of the young.

Objectives: To understand the knowledge and prac-
tice on safe drug use in Beijing middle school students
and provide advice for relevant education.

Methods: We administered a cross-sectional survey
using paper questionnaire on the student body (n =
4220) of nine Beijing middle schools. Multi-stage pro-
portionate stratified cluster sampling was adopted to
enroll participants. In addition to demographic ques-
tions, the questionnaire included 20 questions
assessing the knowledge and practice of safe drug
use, prioritizing questions that aligned with the health
education guideline for primary and secondary school
students from Chinese Ministry of Education. Descrip-
tive statistical methods were applied using the SAS 9.2
software.

Results: Of the 4220 students investigated, 2097
(49.7%) were male and 2123(50.3%) were female.
The average age was 14.3(±1.7). The total awareness
rate of safe drug use knowledge was 74.4% and the
median score of safe drug use practice was 4 points
(full score 5 points). There was a statistically positive
correlation between the two (Spearman’s correlation
coefficient was 0.156, P < 0.001). Both the awareness
rates and the practice scores were statistically different
among students of different regions, school types and
residence types (P < 0.001). Of all the students,
80.4% agreed that any drug could have ADRs;
40.5% were aware that antibiotics could not kill vi-
ruses; as many as 49.6% mistook aspirin as antibiotic;
97.4% would read drug instructions before taking
them; Only 42.4% put expired drugs into special
recycling bins; 49.8% would deviate from the sug-
gested dosage and frequency of their medication when
they are sick with common diseases.

Conclusions: Overall, the knowledge and practice of
safe drug use in Beijing middle school students are
good, but problems still exist in adherence, disposal
of expired drugs and knowledge of antibiotics. These
need to be fixed through specific and targeted educa-
tion. Besides, more effort should be made to improve
drug use of rural regions, vocational high schools
and boarding students.

330. Prescription of Sedating H1-Antihistamines
and the Risk of Road Traffic Crash: A
Responsibility Study

Ludivine Orriols1, Audrey Luxcey1,
Benjamin Contrand1, Anne Bénard-Laribière2,
Antoine Pariente2,3, Blandine Gadegbeku4,5,6 and
Emmanuel Lagarde1

1Univ. Bordeaux, Inserm, Bordeaux Population
Health Research Center, Team IETO, UMR 1219,
Bordeaux, France; 2Univ. Bordeaux, Inserm,
Bordeaux Population Health Research Center, Team
Pharmacoepidemiology, UMR 1219, Bordeaux,
France; 3CHU Bordeaux, Service de Pharmacologie
Médicale, Bordeaux, France; 4Université de Lyon,
Lyon, France; 5IFSTTAR, UMR T 9405, UMRESTTE,
Bron, France; 6Université Lyon 1, UMRESTTE, Lyon,
France

Background: H1 antihistamines differ from each
other by their ability or not to cross the blood-brain
barrier, which determines the presence of sedative cen-
tral effects. The sedative effect can sometimes be
sought in therapy but is most often a limiting side ef-
fect for driving or operating machinery.

Objectives: The aim of this study was to estimate the
impact of sedating H1-antihistamines on the risk of
road traffic crash.

Methods: The study consisted in extracting and
matching data from three French nationwide data-
bases: the national healthcare insurance database, po-
lice reports and the police national database of
injurious crashes. Drivers were included by means of
their national health care ID number extracted from
police reports. Sedating H1-antihistamines considered
in the study were: alimemazine, brompheniramine,
carbinoxamine, dexchlorpheniramine, doxylamine,
hydroxyzine, ketotifene, meclozine, mequitazine,
mizolastine, oxatomide, oxomemazine, promethazine
and rupatadine. A case-control analysis, in which re-
sponsible drivers were cases and non-responsible were
controls, was performed. A case-crossover analysis,
comparing, for the same subject, exposure during a pe-
riod immediately before the crash with exposure dur-
ing an earlier period, was also conducted in order to
study the impact of treatment initiation.

Results: The extraction and matching procedures over
the July 2005–December 2011 period led to the inclu-
sion of 142,771 drivers involved in an injurious road
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traffic cash. The crash responsibility study found an in-
creased risk of being responsible for an injurious road
traffic crash in hydroxyzine users who were registered
with a long-term chronic disease (mostly psychiatric
disorders) on the day of the crash (OR = 1.67 [1.22–
2.30]). Among them, the risk was even higher in
drivers who used hydroxyzine above the recom-
mended dose (OR = 2.60 [1.23–5.50]). There was no
impact of sedating H1 antihistamine treatment initia-
tion on the risk of crash.

Conclusions: No evidence was found for an impact of
medicines used for allergy. Hydroxyzine, apart from
its use in allergy, is also indicated as an anxiolytic. It
is difficult to disentangle the part of the increased risk
that would be causally related to the use of hydroxy-
zine and the part related to behaviors of patients with
a heavy psychiatric disorder.

331. The Association of Sedated Endoscopic
Examination and Fatal Road Traffic Injuries

JoongYub Lee1, Mi-Sook Kim2, Bo Ram Yang1,
Kyoung-eun Kwon2, Ye-jee Kim3,
Nam-Kyong Choi4, Ju-Young Shin5,
Byung-Joo Park2 and Sun-Young Jung6

1Seoul National University Hospital, Seoul, Korea,
Republic of; 2Seoul National University College of
Medicine, Seoul, Korea, Republic of; 3Asan Medical
Center, Seoul, Korea, Republic of; 4Seoul National
University Medical Research Center, Seoul, Korea,
Republic of; 5SungKyunKwan University, Suwon,
Korea, Republic of; 6Korea Institute of Drug Safety
& Risk Management, Anyang, Korea, Republic of

Background: Patients are advised to avoid driving for
at least 24 hours after the sedated gastrointestinal en-
doscopic examinations. In a real world, however,
some patients are not always able to follow the advice
of the medical professionals, while there is no legal
obligations against driving after the sedated endo-
scopic examinations.

Objectives: Aim of the study is to evaluate the risk of
fatal crashes by sedated endoscopic examination.

Methods: We linked the Korean road traffic authority
database of 8,880 drivers who died of road traffic inju-
ries to the National Health Insurance System database
2010–2014. We identified drivers who underwent se-
dated endoscopic examinations prior to the date of
crash. We compared the presence of sedated GI

endoscopic examinations within the hazard period
and their matched 4 control periods using case-cross-
over design. The length of the risk window was 1
day, and the washout period between the hazard and
control period was 8 weeks. Conditional logistic re-
gression was performed to estimate risk of fatal
crashes by sedated endoscopy on the day-by-day basis
from the day of the examination to 1 week before the
crash. We adjusted time varying exposure of medica-
tions, and stratified age of 65 years old, Charlson co-
morbidity index (CCI), and responsibility score (RS)
to assess the risk within the subgroups.

Results: We found 563 drivers who met the inclusion
and exclusion criteria. Mean age of the participants
was 60.5 (SD 13.3), 90.4% of them were male. When
adjusted to other medications related to traffic acci-
dents, the sedated endoscopic examination was related
to 14.1 times increased risk of fatal crashes (95% CI:
4.4–45.1) in the day of the examination; Midazolam
(aOR, 95% CI: 14.9, 2.9–78.3) and propofol (10.6,
1.2–92.9) were significantly related to increased risk.
However, risk was not significant after the day of the
examination. When the participants were stratified
with the age, CCI, and RS, risk of sedated endoscopic
examination remained significant in all strata, while
the aOR tended to be higher in age ≥65 group (25.8,
3.1–213.5), CCI ≥6 (30.2, 3.6–252.9), and RS ≥ 12
group (25.9, 3.0–220.4).

Conclusions: Sedated EGD was related to fatal
crashes. Policy to protect patients undergoing sedated
endoscopic examination from the fatal crashes should
be developed.

332. A Cumulative Meta-Analysis Evaluating the
Risk of Cataracts Associated with Statins

Carlos Alves1,2, Diogo Mendes1,2 and
Francisco Batel Marques1,2

1AIBILI – Association for Innovation and Biomedical
Research on Light and Image, Coimbra, Portugal;
2School of Pharmacy, University of Coimbra,
Coimbra, Portugal

Background: A meta-analysis of both clinical trials
(RCTs) and observational studies and identified a
19% decrease in the risk of cataracts associated with
statins. However, recent observational studies con-
cluded on an increased risk.
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Objectives: This meta-analysis is aimed at evaluating
how the risk of developing cataracts in patients treated
with statins performs over the time.

Methods: A literature search was conducted in
PubMed and EMBASE from its inception until De-
cember 2016. Eligible studies were observational,
comparative studies been designed to evaluate the
risk of developing cataracts in patients treated with
statins. Studies were included in the meta-analysis
according to the year they first became available.
Odds ratios (ORs) were calculated using a random-
effects model. I2 test assessed heterogeneity. Sensi-
tivity analysis was conducted in order to evaluate
the influence of the following variables in the risk
estimate: i) each individual study; ii) risk factors
for cataract development (diabetes, age, gender,
smoking, cardiovascular disease, steroids); iii) stud-
ies’ design.

Results: Twenty observational studies (10 cohorts, 7
case-controls and 3 cross-sectionals) were retrieved
from 19 publications. Overall, treatment with statins
is associated with an increased risk of cataracts [OR
1.11 (95% CI 1.02–1.21); p = 0.03; I2 = 97.4%].
The risk becomes statistically significant in 2016.
Sensitivity analyses demonstrates the following: i)
when individually removed, only one study leads to
the loss of statistical significance of the result; ii)
overall risk estimate is not influenced by risk factors
for cataract; iii) case-controls – OR 1.14 (95% CI
1.04–1.24); p = 0.004; I2 = 94.1%; cross-sectionals
– OR 1.09 (95% CI 0.72–1.66); p = 0.685; I2 =
78.6%.

Conclusions: These results have to be interpreted
carefully since age is a risk factor for cataract. More-
over, it was not possible to control for doses of statins
and length of exposures. Concurrent diagnosis and
drug therapies can also be present and may have influ-
ence in the development of cataracts.

333. Pioglitazone and Risk of Bladder Cancer: A
Meta-Analysis of Randomized Controlled Trials
and Observational Studies

Huilin Tang1, Weilong Shi2, Shuangshuang Fu3,
Tiansheng Wang4, Suodi Zhai2, Yiqing Song5 and
Jiali Han5

1Indiana, Indianapolis, IN; 2Peking University
Third Hospital, Beijing, China; 3The University of
Texas Health Science Center at Houston, Houston,

TX; 4University of North Carolina at Chapel Hill,
Chapel Hill, NC; 5Indiana University, Indianapolis, IN

Background: There is still conflicting evidence re-
garding the association between pioglitazone and risk
of bladder cancer.

Objectives: We aimed to assess the risk of bladder
cancer associated with the use of pioglitazone.

Methods: We systematically searched PubMed,
Embase and CENTRAL for randomized controlled tri-
als (RCTs) and observational studies up to August 25,
2016, that evaluated the association between pioglita-
zone and bladder cancer. Two reviewers indepen-
dently screened studies, extracted the data and
assessed the risk of bias. Conventional and cumulative
meta-analyses were used to calculate the odds ratio
(OR) with 95% confidence interval (CI). A restricted
spline regression analysis was used to examine the
dose-response relation with a generalized least-squares
trend test.

Results: We included 2 RCTs involving 9,114 pa-
tients and 20 observational studies (n = 4,846,088 in-
dividuals). A possible increased risk of bladder
cancer in patients treated with pioglitazone versus pla-
cebo was noted from RCTs (odds ratio, 1.84; 95%CI,
0.99 to 3.42). In observational studies, from 2012,
the increased risk of bladder cancer was slight but sig-
nificant among ever-users of pioglitazone versus
never-users (adjusted odds ratio, 1.13; 95%CI, 1.03
to 1.25), which appears to be both time (P = 0.003)
and dose-dependent (P = 0.05). In addition, the signif-
icant association depended on region of studies
(Europe, United States or Asia), comparator (never
use of thiazolidinedione, never use of pioglitazone,
or other individual drug) or source of funding (spon-
sored by industry or not).

Conclusions: Current evidence suggests that pioglita-
zone may increase the risk of bladder cancer, possibly
in a dose- and time-dependent manner. Patients with
long-term and high-dose exposure to pioglitazone
should be followed closely for signs of bladder cancer.

334. Use of Phthalate Containing Medication and
Sperm Quality Among Couples Referred to
Assisted Reproduction

Ms Anne BroeAB

Odense University Hospital, Odense, Denmark
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Background: The increasing prevalence of men with
poor semen quality is a global problem. For couples
undergoing assisted reproduction treatment, there
seems to be an increase in male infertility. Thus,
16% of all treatments on heterosexual couples in
Denmark in 1996 were intracytoplasmic sperm injec-
tions, rising to 30% in 2004. The possible role of envi-
ronmental endocrine disruptors such as phthalates is
subject to significant interest.

Objectives: To investigate the potential association
between phthalate exposure from drugs and semen
quality.

Methods: We included all men registered in the Dan-
ish In Vitro Fertilisation Registry. We obtained pre-
scription data for all men with a registered semen
analysis between January 1st, 2006, and December
31st, 2016. Product specific phthalate content was ob-
tained from the Danish Medicines Agency. Cases were
defined as couples with male factor infertility in the
form of reduced semen quality, and controls were cou-
ples with a normal semen analysis. We excluded cou-
ples with (i) <12 months data coverage, (ii) treatment
due to pre-implantation diagnostics, (iii) HIV or hepa-
titis B or C, (iv) history of cancer, and (v) men with
previous sterilisation. The association between current
use of phthalate containing medications (filling ≤90
days prior to semen sample) and reduced semen qual-
ity (case status) was analysed using logistic regression,
adjusting for potential confounders. After exclusions,
37,102 couples contributed to the analysis.

Results: Sixteen cases (0.3%) were current users of
medication containing diethyl- or dibutyl phthalates
at the time of the semen sample, compared with 35
(0.1%) controls. This yielded a crude OR of 2.05
(95% CI, 1.13–3.70) and an adjusted OR of 1.95
(95% CI, 1.06–3.57). Similarly, 21 cases were ex-
posed to high molecular weight phthalates compared
to 45 controls, leading to an adjusted OR of 2.01
(95% CI 1.13–3.58).

Conclusions: Exposure to phthalate-containing medi-
cation may be associated with poor semen quality.

335. Can Lawyer Reports of Adverse Drug Events
Affect Signal Detection In a Spontaneous
Reporting Database? Investigation Through
Simulation

Kristian Svendsen1, Erika Olsson2, Mollie Wood2 and
Hedvig Nordeng2,3

1Hospital Pharmacy Tromsø, Tromsø, Norway; 2Uni-
versity of Oslo, Oslo, Norway; 3Norwegian Institute
of Public Health, Oslo, Norway

Background: Spontaneous Reports of adverse drug
reactions (ADR) can come from health care person-
nel, patients and lawyers. Lawyer reports are much
less spontaneous and often come in response to
warnings from authorities, and so will affect the
statistical signal detection methods for the drug in
question. However, reports from lawyers may also
affect signal detection for drugs other than the one
reported by lawyers. The proportional reporting ra-
tio (PRR) summarizes the extent to which an
ADR is reported for a specific drug (numerator),
compared to the frequency at which that ADR is re-
ported in the database (denominator). Lawyer re-
ports may therefor bias the PRR by skewing the
denominator.

Objectives: The aim of this study was to simulate the
potential bias in signal detection of a hypothetical drug
entering the market with a true increased risk for
tardive dyskinesia (TD), resulting from lawyers
reports.

Methods: The simulation was based on the prevalence
of TD in the WHO spontaneous database, Vigibase
(0.7/1000 reports). We simulated a new drug on the
market with a true PRR for TD of 1.4/1000 reports
and 350 reports per month (one TD report every 2
months). The simulated database contained 10 million
reports, 7000 with TD, and it receives 80,000 reports
per month, 56 with TD. We introduced 6000 lawyer
reports of TD related to a different drug over 12
months (500 per month) into the database. This bias
was derived from the real-life case of lawyer reports
of TD in metoclopramide patients in the USA. Simula-
tions were carried out to determine time to reach a sta-
tistical ADR signal, expressed as lower bound
confidence interval of PRR >1.

Results: The unbiased simulation without the lawyer
reports reached a statistical signal in 17 months, after
receiving 8 reports. In the biased simulation including
the lawyer reports, the signal occurred at 93 months
(46 reports).

Conclusions: The lawyer reports delayed the signal by
76 months. This is a long delay, and it shows that law-
yer reports have the potential to impact signal detec-
tion even for other drugs than the ones reported by
lawyers. Researchers should be careful to include
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lawyer reports when studying signal generation in
spontaneous databases.

336. Identifying Potentially Inappropriate
Prescriptions in Whole Populations: Coding the
Beers Criteria for Use with Large, Routinely
Collected Population Datasets

Lise M. Bjerre1,2,3, Timothy Ramsay4,1,
Catriona Cahir5, Cristín Ryan6, Roland Halil1,
Barbara Farrell1,2,7, Kednapa Thavorn1,3,4,
Christina Catley3, Steven Hawken1,3,4,
Robin Ducharme3, Glenys Smith3,
Ulrika Gillespie8 and Douglas G. Manuel1,2,3,4

1University of Ottawa, Ottawa, ON, Canada;
2Bruyère Research Institute, Ottawa, ON, Canada;
3ICES@uOttawa, Ottawa, ON, Canada; 4Ottawa
Hospital Research Institute, Ottawa, ON, Canada;
5Trinity College Dublin, Dublin, Ireland; 6Royal
College of Surgeons in Ireland, Dublin, Ireland;
7University of Waterloo, Waterloo, ON, Canada;
8University of Uppsala, Uppsala, Sweden

Background: Potentially inappropriate prescribing
(PIP) is frequent and problematic in older patients.
Identifying PIP is necessary to improve prescribing
quality; ideally, this should be done at the population
level. The Beers criteria were developed to identify
PIP in clinical settings and are useful at the individual
patient level; however, they are time-consuming and
costly to apply. Applying PIP assessment tools to pop-
ulation-wide health administrative data (HAD) could
allow real-time assessment of PIP’s impact on individ-
ual patients and the health care system.

Objectives: To apply the Beers criteria to HAD and
describe the occurrence of PIP in Ontario’s older
population.

Methods: We conducted a population-based retro-
spective cohort study of patients aged ≥ 66 years had
at least one prescription between April 2003 and
March 2014 (N = 2,477,403). A subset of the 2015
Beers criteria were selected and applied to HAD, cod-
ified using diagnostic and medication (DIN) codes.
The incidence of a first PIP ever and the PIP preva-
lence for each criterion over the study period were
assessed.

Results: 95.5% (84/88) of Beers criteria were identi-
fied as applicable to HAD. Implementing these criteria
identified 51.1% (1,265,295/2,477,403) of patients as

having a first PIP ever. The most common criteria
were diseaseB4, drugG3, drug-drug6, while 26.8% of
patients had more than 1 PIP and 2.56% of patients
had more than 5 PIP ever.

Conclusions: The use of a subset of Beers criteria ap-
plicable to HAD appears to be a promising approach
for identifying PIP in seniors. Further work is being
conducted to describe the association between PIP
identified with the Beers criteria and health outcomes,
and to describe the costs of PIP to the health care sys-
tem, which would open new possibilities for interven-
tions to monitor and optimize medication management
at the population-level.

337. Identifying Potentially Inappropriate
Prescriptions in Whole Populations: Coding the
STOPP-START Criteria for Use with Large,
Routinely Collected Population Datasets

Lise M. Bjerre1,2,3, Timothy Ramsay1,4,
Catriona Cahir5, Cristín Ryan6, Roland Halil1,
Barbara Farrell1,2,7, Kednapa Thavorn1,3,4,
Christina Catley3, Steven Hawken1,3,4,
Robin Ducharme3, Glenys Smith3,
Ulrika Gillespie8 and Douglas G. Manuel1,2,3,4

1University of Ottawa, Ottawa, ON, Canada;
2Bruyère Research Institute, Ottawa, ON, Canada;
3ICES@uOttawa, Ottawa, ON, Canada; 4Ottawa
Hospital Research Institute, Ottawa, ON, Canada;
5Trinity College Dublin, Dublin, Ireland; 6Royal
College of Surgeons in Ireland, Dublin, Ireland;
7University of Waterloo, Waterloo, ON, Canada;
8University of Uppsala, Uppsala, Sweden

Background: Potentially inappropriate prescribing
(PIP) is frequent and problematic in older patients.
Identifying PIP is necessary to improve prescribing
quality; ideally, this should be done at the population
level. STOPP/START criteria were developed to iden-
tify PIP in clinical settings and are useful at the individ-
ual patient level; however, they are time-consuming
and costly to apply.

Objectives: To apply the STOPP/START criteria to
health administrative data (HAD) and describe the oc-
currence of PIP in Ontario’s older population.

Methods: A population-based retrospective cohort
study of patients aged ≥66 years who had at least
one prescription between April 2003 and March
2014 (N = 2,477,403) was conducted. A subset of
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the 2014 STOPP-START criteria were selected and
applied to HAD, codified using diagnostic and medi-
cation (DIN) codes. The incidence of a first PIP ever
and the PIP prevalence for each criterion over the
study period were assessed.

Results: Initial identification process identified 64.2%
(52/81) of STOPP and 26.5% (9/34) of START
criteria as applicable to HAD. The fact that some
criteria could not be coded for use in HAD was pri-
marily due to the unavailability of laboratory data.
Implementing these criteria identified 69.2%
(1,714,311/2,477,403) of patients as having at least
one PIP over the course of the cohort membership.
The most common PIP (after excluding START I
criteria (immunizations)) were STOPP D12, STOPP
D10, STOPP D6, 30.8% of patients had more than 1
PIP, while 18.0% of patients had more than 5 PIP ever.

Conclusions: The use of subsets of STOPP/START
criteria applicable to HAD appears to be a promising
approach for identifying PIP in seniors at the popula-
tion-level. Further work is being conducted to describe
the association between PIP identified with the
STOPP/START criteria and health outcomes, and to
describe the costs of PIP to the health care system.
The identification of PIP in HAD opens new possibil-
ities for interventions to monitor and optimize medica-
tion management at the population level.

338. Measuring Frailty in Medicare Data:
Development and Validation of a Claims-Based
Frailty Index

Dae Kim1, Sebastian Schneeweiss1, Robert Glynn1,
Lewis Lipsitz2, Kenneth Rockwood3 and Jerry Avorn1

1Brigham and Women’s Hospital, Boston, MA; 2Beth
Israel Deaconess Medical Center, Boston, MA;
3Dalhousie University, Halifax, NS, Canada

Background: Frailty is a key determinant of health
status in older adults. Several frailty scales exist to
measure vulnerability to adverse health outcomes,
but no such scale exists for use in Medicare data.

Objectives: To develop and validate a claims-based
frailty index (FI)

Methods: We developed a claims-based FI using the
2006 Medicare fee-for-service beneficiaries in the
Medicare Current Beneficiary Survey data (n =
5,593) and compared it to a survey-based FI and a

comorbidity index for prediction of adverse health out-
comes and health care utilization in 2007. As valida-
tion, the claims-based FI was applied to the 2007
Medicare data (n = 5,444) to predict outcomes in
2008.

Results: The claims-based FI was moderately corre-
lated with the survey-based FI (correlation coefficient:
0.60). For mortality, the claims-based FI had discrim-
inatory ability (C statistic: 0.774) that was better than
that of the survey-based FI (C statistic: 0.732) and sim-
ilar to that of CCI (C statistic: 0.779). For physical dis-
abilities and falls, the claims-based FI was not as
predictive as the survey-based FI (C statistic: 0.622–
0.664 vs. 0.654–0.747), but both FIs outperformed
the comorbidity index (C statistic: 0.555–0.595). The
ability to predict health care utilization was similar
across both FIs and the comorbidity index; predictive
power improved when a FI was combined with the co-
morbidity index. The results were similar in the valida-
tion dataset. Limitations include no available data on
performance-based measures, the age of datasets, and
exclusion of institutionalized beneficiaries.

Conclusions: An FI developed using Medicare data
can measure vulnerability to adverse health outcomes
not captured by comorbidities in community-dwelling
older adults.

339. Electronic Medical Record Based Frailty
Index to Predict Mortality

Dae H. Kim and Abdurrahman Abdurrob

Brigham and Women’s Hospital, Boston, MA

Background: A number of prognostic models have
been developed to predict the risk of mortality or the
remaining life expectancy based on demographic char-
acteristics, comorbidities, and functional status. Thus,
an alternative model that uses ubiquitous clinical data,
such as laboratory tests in electronic health records
(EHR), may offer more usability to clinicians.

Objectives: This study aimed to develop and validate
a prognostic model that uses laboratory data in the
electronic health records (EHR) to predict the 4-year
mortality in older adults.

Methods: We analyzed laboratory test data from EHR
in adults 65 years or older who had at least 1 primary
care encounter and 1 laboratory test performed at the
Brigham and Women’s Hospital (development cohort,
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N = 9,468) and the Massachusetts General Hospital
(validation cohort, N = 14,993). In the development
cohort, we derived a model that used the frequency
(none, within typical frequency, or beyond typical fre-
quency) and results (normal or abnormal) of labora-
tory tests obtained for clinical care during a 1-year
period to predict death in the following 4 years. We
compared the predictive power of our model with that
of models that considered test frequency alone or re-
sults alone, and validated the model in an independent
validation cohort.

Results: The 4-year mortality was 11.7% in the devel-
opment cohort and 13.6% in the validation cohort.
Our model that included the frequency and results of
25 laboratory tests showed good calibration and dis-
crimination (C statistic: 0.78 in the development co-
hort and 0.74 in the validation cohort). The
discriminatory ability of this model was better than
the models that used the frequency alone or results
alone.

Conclusions: Laboratory test data in EHR can be used
to predict mortality at 4 years in older primary care
patients.

340. Development and Validation of an ICD-10
Version of the Combined Comorbidity Score

Jenny W. Sun1,2, James R. Rogers1, Qoua Her3,
Emily Welch3, Tiffany S. Woodworth3,
Catherine A. Panozzo3, Ting-Ying Jane Huang3,
Sengwee Toh2,3 and Joshua J. Gagne1,2

1Brigham and Women’s Hospital, Boston, MA; 2Har-
vard T.H. Chan School of Public Health, Boston,
MA; 3Harvard Medical School and Harvard Pilgrim
Healthcare Institute, Boston, MA

Background: The combined comorbidity score,
which merges the Charlson and Elixhauser comorbid-
ity indices, outperforms either component index in
predicting mortality in claims databases. The score
uses the 9th revision of the International Classification
of Diseases, Clinical Modification (ICD-9-CM). In
October 2015, the USA adopted the 10th revision
(ICD-10-CM).

Objectives: To examine different coding algorithms
for the ICD-10-CM version of the combined comor-
bidity score and compare their performance to the
original ICD-9-CM score.

Methods: Four ICD-10-CM coding algorithms were
defined: two using different applications (simple back-
ward mapping and forward backward mapping) of the
General Equivalence Mappings (GEMs) developed by
the US Centers for Medicare & Medicaid Services,
one based on ICD-10-CA (Canadian modification)
codes for Charlson and Elixhauser measures, and one
that included codes identified from all three algo-
rithms. We used claims data from the Optum Research
Database up to March 31, 2016, to identify two co-
horts. The ICD-10-CM cohort comprised patients
who had a hospitalization between January 1, 2016,
and March 1, 2016, and the ICD-9-CM cohort com-
prised patients who had a hospitalization between Jan-
uary 1, 2015, and March 1, 2015. We used logistic
regression models to predict 30-day hospital readmis-
sion for the ICD-9-CM cohort and for each version
of the ICD-10-CM combined comorbidity score in
the ICD-10-CM cohort.

Results: Distributions of each version of the score
were similar. For all versions, including the ICD-9-
CM version, a one-point increase in score was associ-
ated with a 17% increase in odds of readmission. The
algorithm based on ICD-10-CA codes (c-statistic,
0.646; 95% CI, 0.640–0.653) had the most similar dis-
crimination for readmission to the ICD-9-CM version
(c, 0.646; 95% CI, 0.639–0.653), but combining all
identified ICD-10-CM codes had the highest c-statistic
(c, 0.651; 95% CI, 0.644–0.657).

Conclusions: We propose an ICD-10-CM version of
the combined comorbidity score that includes codes
identified for the Charlson and Elixhauser indices in
Canada plus additional codes identified by GEMs.
Compared to the original ICD-9-CM score, the ICD-
10-CM version has similar performance in predicting
30-day hospital readmission in a population of com-
mercially insured individuals in the USA.

341. Validation of Charlson Comorbidity Index in
Japanese Hospital-Based Administrative Data

Tomomi Kimura, Takuya Nishimura and
Toshifumi Sugitani

Astellas Pharma Inc., Tokyo, Japan

Background: Charlson comorbidity index (CCI) and
the index score were developed to predict 1-year mor-
tality for inpatients and has been widely used in vari-
ous medical researches to describe and adjust for
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underlying conditions. The predictive ability may vary
by population and setting.

Objectives: Validation of CCI using the original
weights and comparison to re-assigned weights for the
risk score (modified CCI or mCCI) on predictive ability
of hospital death using a Japanese DPC hospital data.

Methods: All inpatients records discharged in 2015 and
aged 18 years or older were extracted from the datasets
consisting of 284 acute (DPC) hospitals. Maternal
hospitalizations were excluded. 17 conditions listed in
CCI were defined using algorithms with ICD-10 and
sought during the hospitalization as a baseline. The C
statistic was calculated to assess the predictive ability.
To re-assign weights for the mCCI, a multivariate logis-
tic regression model was developed using hospital mor-
tality as a dependent variable and age, sex and all
comorbidities as independent variables. Odds ratios and
β coefficients were computed with backward elimination
(p > 0.05) of explanatory variables. The weights were
derived by standardizing the β coefficients for better
clinical utility. Also, association between length of stay
(LoS) and mCCI score was descriptively assessed.

Results: In total 1,190,058 inpatients (53.4% male,
66.6% ≥ 65 years old) were included in the study.
56.7% of patients had at least one listed condition.
7.0% died in hospital and median LoS was 9 days.
Four conditions (peptic ulcer disease, diabetes with/
without chronic complications and hemiplegia/para-
plegia) showed negative associations with hospital
death and rheumatoid arthritis and HIV/AIDS were
not associated with hospital death in this population
and 0 was assigned as risk score. C statistics for age-
sex adjusted original and mCCI scores were 0.7186
and 0.7413. The median LoS by mCCI scores were: 0,
6 days; 1–3, 12 days; and 4 or more, 16 days.

Conclusions: Both original and mCCI scores
predicted well the patients who died in the hospital
in this population. The predictive ability was slightly
improved with mCCI score. Higher scores were asso-
ciated with longer LoS. The weights were optimized
on the same data upon which the C-statistic was
assessed which overestimated the predictive ability of
this mCCI. For other outcomes and populations,
further reassignment of weights may be needed.

342. A Combined Comorbidity Indice of Charlson
and Elixhauser Outperformed Both Measures
Individually Across ICD-9 and ICD-10 Coding
System

Marc Simard1, Caroline Sirois1,2 and
Bernard Candas3,2

1Quebec National Institue of Public Health, Québec,
QC, Canada; 2Laval University, Québec, QC,
Canada; 3Institut national d’excellence en santé et
services sociaux, Québec, QC, Canada

Background: Comorbidity indices are useful to ac-
count for individuals’ burden of medical conditions
when using administrative database records. There is
a need to validate those indices in all coding systems
when analysing longitudinal study.

Objectives: 1) To validate and compare perfor-
mance of an International Classification of Diseases,
10th revision (ICD-10) version of a Combined
comorbidity index merging conditions of Charlson
and Elixhauser measures against individual mea-
sures in the prediction of 30-days mortality. 2) To
select a weight derivation method providing optimal
performance across ICD-9 and ICD-10 coding
systems.

Methods: Using the Quebec Integrated Chronic Dis-
ease Surveillance System (QICDSS), we created two
adult population-based cohorts of patients with hospi-
tal admissions in ICD-9 (2005, n = 337 367) and ICD-
10 (2011, n = 348 820), respectively. We validated the
Combined comorbidity index by predicting 30-days
mortality with logistic regression. In order to appreci-
ate performance of the Combined index and both indi-
vidual measures, factors impacting indices
performance such as population characteristics and
weight derivation methods were accounted for. We ap-
plied three scoring methods (Van Walraven [VW],
Schneeweiss [SCH] and Charlson [CH]) to determine
which provides best predictive values.

Results: Combined index (c-statistics: 0.853, 95%CI
[0.848;0.856]) outperformed original Charlson (0.841
[0.835;0.844]) or Elixhauser (0.841[0.837;0.844])
measureson ICD-10 cohort. All weight derivation
methods provided close high discrimination results on
ICD-10 cohort for the Combined index (VW:0.852,
SCH:0.851, CH:0.849). Results were consistent across
both coding versions.

Conclusions: The Combined index is an effective tool
to account for multimorbidity in observational and
longitudinal studies as it features similar validity
across both ICD-9 and ICD-10 coding versions. The
SCH method is recommended as it provides high
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performance, is not influenced by sample size and
yield easy to interpret weights.

343. Predicting Disease Severity through Insights
Gained from Electronic Medical Records: Case-
Example of Alzheimer’s Disease

Sandhya Mehta, William Mountford, K and
Kathleen Lang

QuintilesIMS, Cambridge, MA

Background: Quantifying clinical and cost out-
comes by disease severity is often challenging with
administrative data due to lack of indication in
codified diagnosis fields and missing patient re-
ported outcomes. The notes added by physicians
in EMR Systems provide enriched information on
severity indices administered during office visits
for smaller subset of populations. Leveraging this
information to develop algorithms to identify corre-
lates of severity can aid in assessing the impact of
disease progression on healthcare outcomes. Here
we provide a case example of identifying prognos-
tic factors associated with Alzheimer’s disease
(AD) severity.

Objectives: Here we provide a case example of iden-
tifying prognostic factors associated with Alzheimer’s
disease (AD) severity.

Methods: A large EMR database was used to identify
patients with a diagnosis of AD and with at least one
Mini-Mental State Examination (MMSE) or Blessed
Dementia Rating (BDR) scale scores. Patients were
grouped into mild (MMSE ≥ 20 or BDR >11) or mod-
erate to severe (mod/sev) (MMSE < 20 or BDR <11)
AD. Demographics, clinical characteristics (Charlson
comorbidities, neuropsychiatric symptoms and psy-
chotic conditions) and psychotic medications were
assessed using stepwise logistic regression to predict
mod/sev AD.

Results: Of 60 K AD patients, 1,389 with severity
scores were identified, of which 48% were mild and
52% mod/sev cases of AD. In bivariate analyses,
mod/sev patients were found to have more
prescriptions for antidementia and antipsychotics
and symptoms such as delusions and agitation,
and other persistent mental disorders (epileptic or
organic psychosis, amnestic disorder). Sleep disor-
der, gait abnormality, malaise, and alteration in

consciousness were observed more in mild AD.
The predictive model revealed that age (OR: 1.02),
black (1.81) or other race (1.44), antipsychotics
prescription (2.10) and other mental disorders
(1.45) are associated with increased likelihood of
mod/sev AD. Abnormality of gait (0.66) and
malaise (0.70) are associated with lower likelihood
of mod/sev AD.

Conclusions: Our study demonstrated that severity
scores, which may not be standard of care practice,
aren’t always captured in EMR systems. Predictive
algorithms developed using a subset of population
with enriched clinical data may be useful in estimat-
ing severity to larger populations. Such techniques
can be leveraged to quantify disease burden and ac-
count for confounding by indication in comparative
research.

344. A Dynamic Risk Prediction Model for
Hospital Associated Hypokalemia: Model
Development and Validation

Yan Li, Benjamin Staley, Carl Henriksen, Dandan Xu,
Gigi Lipori, Babette Brumback, Thomas E. Johns and
Almut G. Winterstein

University of Florida, Gainesville, FL

Background: Hypokalemia is a common but
potentially life-threatening adverse event during
hospitalization. Current clinical decision support sys-
tems generate warnings for critical potassium values
post hoc without accounting for etiologies and con-
tributing factors. It is of great interest to develop
risk-based alert systems that can support proactive
prevention.

Objectives: To build a dynamic risk prediction model
for hospital associated hypokalemia and evaluate its
predictive performance.

Methods: Our retrospective cohort was composed of
all admissions aged ≥18 years from the two largest
UF affiliated hospitals between 1/2012 and 10/2013.
Hypokalemia was defined as a potassium value ≤3
mmol/L and subsequent initiation of potassium prepa-
rations. 25 risk factors (RF) identified from literature
were operationalized using discrete electronic health
record (EHR) data elements. For each of the first 5
hospital days, we modelled the probability of develop-
ing hypokalemia at the subsequent hospital day using
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logistic regression. Predictive performance of our
model was validated with 100 bootstrap datasets and
evaluated by C-statistics and Hosmer–Lemeshow
(HL) test.

Results: The prevalence of hypokalemia events
across 263,436 hospital-days was 1.71% (4,511
events). Validated C-statistics ranged from 0.83
(Day 1) to 0.86 (Day 3), while p values for HL test
spanned from 0.005 (Day 1) to 0.27 (Day 4&5). For
the Day 3 prediction, 9.9% of patients with risk
scores in the 90th percentile developed hypokalemia
and accounted for 60.4% of all hypokalemia events.
After controlling for baseline potassium values,
strong predictors for hypokalemia included diabetic
ketoacidosis, increased mineralocorticoid activity,
polyuria, use of kaliuretics, use of potassium supple-
ments and watery stool.

Conclusions: This is the first EHR-based risk predic-
tion model for inpatient hypokalemia. Our model
achieved excellent discrimination and adequate cali-
bration ability. Once externally validated, this risk as-
sessment tool could use real-time EHR information to
identify individuals at risk for hypokalemia and sup-
port proactive preventions.

345. NORRISK 2: A Norwegian Risk Model for
Acute Cerebral Stroke and Myocardial Infarction

Randi Selmer1, Jannicke Igland2, Inger Ariansen1,
Aage Tverdal1, Inger Njølstad3, Kari Furu1,
Grethe S. Tell4,2 and Tor Ole Klemsdal5

1Norwegian Institute of Public Health, Oslo, Norway;
2University of Bergen, Bergen, Norway; 3The Arctic
University of Norway, Tromsø, Norway; 4Norwegian
Institute of Public Health, Bergen, Norway; 5Oslo
University Hospital, Oslo, Norway

Background: International guidelines for the preven-
tion of cardiovascular disease (CVD) recommend esti-
mation of an individual’s total risk to determine which
patients should be offered drug treatment.

Objectives: To develop a new model, NORRISK 2,
for prediction of 10-year CVD risk based on Norwe-
gian data.

Methods: The model was based on 10-year follow-up
of a large population based cohort (CONOR) through
linkage to the CVDNOR project, a database of

cardiovascular disease (CVD) hospital discharge diag-
noses and mortality in Norway 1994–2009. We se-
lected participants aged 40–79 years with no
previous history of CVD.
The risk factors included in the model are serum to-

tal cholesterol, high-density lipoprotein cholesterol,
daily smoking, systolic blood pressure, present use of
antihypertensive drugs, and family history of prema-
ture coronary heart disease (CHD). The outcome was
defined as the first occurrence of hospitalization with
AMI (ICD10 I21-22) as main or secondary diagnosis
or death from CHD as the underlying cause (ICD10
I20-25), hospitalization with acute cerebral stroke
(ICD10 I60-61, I63-64 except I63.6) as main or sec-
ondary diagnosis or death from acute cerebral stroke
as underlying cause. We used the Fine and Gray re-
gression model to estimate 10-year risk adjusting for
competing risk. The model population consisted of
participants 1994–1999 and the external validation
population of participants 2000–2003. We validated
the model by area under the ROC curves (AUC), cali-
bration plots and analyses of sensitivity and
specificity.

Results: The model population consisted of 31,445
men and 35,267 women with 3,658 endpoints in
men and 2,459 in women. The external validation
population consisted of 19,980 men and 19,309
women, of whom 1,858 men and 874 women had
an endpoint during follow-up. The AUC was 0.79
(95% CI 0.79–0.80) in men and 0.84 (95% CI
0.83–0.85) in women in the model population and
slightly lower in the external validation population.
Calibration plots showed good agreement between
observed and predicted risk. The sum of sensitivity
and specificity was greatest around suggested age
specific risk thresholds.

Conclusions: The NORRISK 2 model showed good
validity in an external data set and will be a valuable
tool to guide decisions about preventive interventions
in people without known previous cardiovascular dis-
ease. The model will be included in updated Norwe-
gian guidelines as a risk diagram and a web-based
scoring tool.

346. Risk Adjustment in Total Knee Arthroplasty:
Are We Using the Correct Index?

Katherine Etter1, Gary Chung2 and Andrew Yoo2

1DePuy Synthes, Inc., Raynham, MA; 2Johnson &
Johnson, New Brunswick, NJ
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Background: Charlson (CCI) and Elixhauser (ELIX)
comorbidity indexes adjust for the effect of patient co-
morbidities on mortality. However, these indexes may
not be appropriate for adjusting for early revision after
total knee arthroplasty (TKA). The Functional Comor-
bidity Index (FCI) was designed to specifically adjust
for the effect of comorbidity on physical function.

Objectives: To compare the utility of composite in-
dexes (CCI, ELIX, and FCI) to predict revision within
2 years after total knee arthroplasty (TKA).

Methods: All elective, inpatient TKA procedures with
a primary diagnosis of osteoarthritis and ≥21 years of
age between 1/2006 and 6/2015 were identified in
Optum Clinformatics. Continuous enrollment of 365
days prior to TKA was required for covariate ascer-
tainment and calculation of comorbidity indexes.
TKA revision was identified via ICD-9 procedures
codes and calculated for patients with 2 year continu-
ous enrollment. Multivariable models were con-
structed to examine patient and procedure factors for
early revision. Akaike Information Criterion (AIC)
and Area Under a Receiver Operating Curve (AUC)
were evaluated to compare the performance of CCI,
ELIX, and FCI, including evaluating log transforma-
tions, ordinal versus nominal, and interactions.

Results: A total of 61,107 patients were identified.
Mean age was 61.2 yrs (SD = 8.7) with more women
(59.2%). The most prevalent comorbidities were heart
disease (67.0%), neurological disease (35.0%), and di-
abetes (20.5%). Mean(SD) CCI 1.10(1.48), 1.09
(1.41), 1.10(1.48), ELIX was 2.83(1.95), 2.97(2.04),
2.83(1.95), and FCI 4.10(1.62), 4.31(1.66), 4.09
(1.61) for overall, revision, and no-revision. Crude 2
year revision rates were 1.8% (95%CI 1.7–1.9%).
FCI outperformed ELIX, CCI, and a no-index model
respectively on both AIC (Δ-7.5, Δ-19.7, Δ-18.5) and
AUC (0.645 vs. 0.635, 0.630, 0.627) after adjusting
for patient factors.

Conclusions: The model with FCI performed better
than Elixhauser for predicting early revision after
TKA. Charlson showed little to no predictive value
over a model with only patient and procedure factors.
FCI may be a useful score for appropriate patient risk
adjustment, further exploration in other datasets is
required.

347. Developing a Comorbidity Risk Prediction
Model for Older Adults with Indolent Non-
Hodgkin Lymphoma

Laura Hester, M. Alan Brookhart, Til Stürmer and
Jennifer Lund

University of North Carolina-Chapel Hill, Chapel
Hill, NC

Background: Indolent non-Hodgkin lymphoma
(NHL) is characterized by slow growth and relaps-
ing-remitting patterns requiring long-term manage-
ment. Firstline treatment decisions for older adults
should weigh risks of non-cancer death against poten-
tial benefits of aggressive treatment in reducing can-
cer-specific mortality.

Objectives: To develop and assess comorbidity risk
prediction models for older adults with indolent NHL
that address gaps in current comorbidity risk stratifica-
tion methods by 1) identifying relevant comorbidities,
2) including comorbidity interactions, 3) avoiding
overfitting, and 4) considering long-term, 5-year all-
cause and non-cancer mortality.

Methods: We identified adults aged >66 diagnosed
with first, primary indolent NHL from 2004 to 2011
in the linked Surveillance, Epidemiology and End Re-
sults registry-Medicare database. Claims for 38 co-
morbidities (Charlson/Elixhauser/expert opinion)
were ascertained in the 12 months before cancer diag-
nosis. Outcomes included mortality from any cause
through 2013 or non-cancer causes through 2011. In
a 90% training set, we developed two LASSO-penal-
ized logistic models of 5-year all-cause and non-cancer
mortality using all comorbidities and 2-way interac-
tions, diagnosis age, and sex. We selected the simplest
model minimizing mean squared error using 10-fold
cross-validation. In a 10% testing cohort, we used C-
statistics to compare performance of LASSO models
versus logistic models including the Combined Co-
morbidity Score, diagnosis age and sex in predicting
all-cause and non-cancer mortality.

Results: Among 12,014 older adults with indolent
NHL, the median age was 76 years. The most preva-
lent comorbidities were hypertension (64%) and hy-
perlipidemia (69%). In the cohort, 33% died of any
cause 5 years post-diagnosis, and 15% died from
non-cancer causes. The LASSO model identified 58
comorbidities and interactions associated with 5-year
all-cause mortality and 77 associated with 5-year
non-cancer mortality. The LASSO model predicting
non-cancer mortality (c-statistic = 0.72) slightly
outperformed the LASSO model predicting all-cause
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mortality (c = 0.71) and the Combined Comorbidity
Score models (c = 0.69 for both outcomes).

Conclusions: In our study of older indolent NHL pa-
tients, LASSO models of non-cancer mortality slightly
outperformed LASSO models of all-cause mortality or
comorbidity score models. Traditional comorbidity
score models predicting all-cause mortality may be
less relevant for cancer populations.

348. Development and Validation of a Pediatric
Asthma Control Index Using Administrative Data

François Després1, Francine M. Ducharme1,2,
Amélie Forget1,3, Sze Man Tse1,
Fatima-Zohra Kettani1,3 and Lucie Blais1,3,4

1Université de Montréal, Montréal, QC, Canada;
2Research Centre, Sainte-Justine University Health
Centre, Montréal, QC, Canada; 3Hôpital du Sacré-
Coeur de Montréal, Montréal, QC, Canada;
4Endowment Pharmaceutical Chair AstraZeneca in
Respiratory Health, Montréal, QC, Canada

Background: Although health administrative data-
bases are excellent data sources, childhood asthma ep-
idemiologic studies are hampered by the lack of a
validated pediatric index of asthma control.

Objectives: To develop and validate a pharmaco-
epidemiologic pediatric asthma control index (PPACI)
based on dispensed asthma medications and health care
utilization.

Methods: Based on the 2012 Canadian Asthma
Guidelines, we identified asthma control criteria rou-
tinely available in administrative databases: short-act-
ing β2-agonist use, oral corticosteroid use,
emergency department visits, and hospital admissions
for asthma and develop several prototypes of the
PPACI to assess control over the previous 3, 6 and
12 months. These prototypes were developed in a pop-
ulation-based birth cohort of children aged 0 to 17
years derived from administrative databases. The pro-
totypes were validated against the pediatricians’ global
assessments of asthma control and severity, forced ex-
piratory volume in one second (FEV1), and the ratio of
FEV1 to the forced vital capacity (FEV1/FVC) among
a sample of children selected from the database of a
tertiary care pediatric asthma clinic. Construct and
concurrent validity were assessed with χ2 tests and
analysis of variance. The prototype with the highest
validity was selected as the PPACI.

Results: Fifty-nine percent of the 13,214 asthmatic
children in the population-based birth cohort and
60% of the sample of 1,044 asthmatic children from
the tertiary care pediatric asthma clinic were male
with a mean age of 8.0 and 7.7 years, respectively.
The 6-month 4-category PPACI (controlled, partly
controlled, poorly controlled and very poorly con-
trolled) which was considered the best prototype
was significantly associated with the pediatrician’s
assessment of asthma control (P < 0.001) and sever-
ity (P < 0.001), FEV1 (P = 0.003), and the FEV1/
FVC ratio (P = 0.009) in cooperative children. The
distribution of the PPACI was 62.8% controlled,
15.7% partly controlled, 20.7% poorly controlled,
and 0.8% very poorly controlled asthma in the pop-
ulation-based birth cohort. Corresponding figures
were 27.8%, 10.7%, 48.2% and 13.3% in the sample
of asthmatic children from the tertiary care pediatric
asthma clinic.

Conclusions: The selected PPACI was found to be
valid to assess asthma control in children and can be
used in pharmacoepidemiologic studies.

349. Using Machine Learning to Develop a
Prediction Model to Identify Patients with
Hemophilia A in an Administrative Claims
Database

Jennifer L. Lyons1, Vibha Desai1, Jamileh Jemison1,
Yaping Xu2, Greg Ridgeway3, William Finkle3,
Paul G. Solari2, Sean D. Sullivan4 and Stephan Lanes1

1HealthCore, Wilmington, DE; 2Genentech, South
San Francisco, CA; 3Consolidated Research, Inc.,
Los Angeles, CA; 4University of Washington, Seattle,
WA

Background: Hemophilia A is a rare, genetic disorder
that is difficult to study in administrative claims data-
bases because the clinical condition is not accurately
identified by diagnosis codes. For example, carriers
may receive diagnosis codes despite not exhibiting
physical symptoms or undergoing treatment for the
disease.

Objectives: To develop a predictive model to accu-
rately identify patients with hemophilia A in an admin-
istrative claims database.

Methods: We created a sensitive screening algorithm
to identify potential hemophilia A patients from ad-
ministrative claims data in the HealthCore Integrated
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Research Database (HIRD). We reviewed medical re-
cords for a randomly selected sample of 400 patients
to determine hemophilia A case status. We used lasso
regression to develop a predictive model using claims
data to estimate the probability of being a confirmed
case, with cross-validation to address overfitting. The
lasso regression model efficiently leveraged multiple
predictors by applying a penalty function in covariate
estimation and selection. Using predicted probabilities
generated from the model, we selected a probability
threshold to determine which patients to classify as
cases.

Results: The screening algorithm identified an initial
cohort of 2,252 patients. After medical records were
reviewed, 248 (62%) patients were classified as true
cases, 131 (33%) were false positives, and 21(5%)
were indeterminate. The model had excellent ability
to distinguish cases from non-cases with a c-statistic
of 0.97. Varying the estimated probability threshold
optimized different model diagnostic criteria: at a
threshold of 0.1, the model had 100% sensitivity,
while at a threshold of 0.9, the model had 99.0%
PPV. A probability threshold of 0.6 gave a PPV of
94.7% (95% CI: 92.0–97.5), sensitivity of 94.4%
(95% CI: 91.5–97.2) and specificity of 90.1% (95%
CI: 85.0–95.2).

Conclusions: We used machine learning to develop a
prediction model to identify hemophilia A cases in an
administrative claims database. Because it is a data-
driven process, modeling offers improved classifica-
tion compared with algorithms based solely on a priori
knowledge. The performance characteristics of the
model depend on the probability threshold selected,
which can be chosen to minimize bias in the study
outcome.

350. The Impact of Tamper-Deterrent Long-Acting
Oxycodone on Long-Acting Opioid Prescribing
Rates Across Canada

Tara Gomes1, Andrea Mastorakos2,
Michael Paterson3, Ingrid Sketris4,
Patricia Caetano5 and David Henry2

1St. Michael’s Hospital, Toronto, ON, Canada;
2University of Toronto, Toronto, ON, Canada;
3Institute for Clinical Evaluative Sciences, Toronto,
ON, Canada; 4Dalhousie University, Halifax, NS,
Canada; 5University of Manitoba, Winnipeg, MB,
Canada

Background: In February 2012, a tamper-deterrent
form of long-acting (LA) oxycodone replaced
OxyContin® in Canada. Following this change in for-
mulation, provincial governments introduced formu-
lary changes that limited access to this LA opioid
through public drug programs.

Objectives: To determine the impact of tamper-deter-
rent LA oxycodone on patterns of opioid prescribing
across Canada.

Methods: We conducted a population-based cross-
sectional time series analysis of all long-acting opioid
prescribing from across Canada between May 2008
and April 2016 using data obtained from IMS Health
Canada Inc.’s GPM database. Our primary measures
of interest were the monthly national rates of opioid
dispensing (in milligrams of morphine or equivalent;
MME) stratified by opioid type, and the overall rate
of long-acting opioid dispensing (in MME) by prov-
ince. We used interventional ARIMA models to mea-
sure the impact of the new LA oxycodone
formulation on each outcome.

Results: Following the introduction of tamper-deter-
rent LA oxycodone, the national rate of LA oxycodone
dispensing fell 46% from 14,140MME per 1000 pop-
ulation in February 2012 to 7,585MME per 1000 pop-
ulation in April 2016 (p = 0.006). This coincided with
a moderate but significant increase in the volume of
LA hydromorphone dispensed, rising 48% from
4,890MME per 1000 population to 7,227MME per
1000 population over this same period (p = 0.008).
When stratified by province, the replacement of
OxyContin with a tamper-deterrent formulation was
associated with large, statistically significant reduc-
tions in the rate of overall LA opioids dispensing in
Ontario (p = 0.01) and British Columbia (p = 0.01),
two provinces where LA oxycodone was the most
common opioid type dispensed prior to the formula-
tion change. Furthermore, small, but statistically sig-
nificant reductions in overall LA opioid dispensing
were observed in Quebec (p = 0.01), New Brunswick
(p = 0.05) and Saskatchewan (p = 0.01).

Conclusions: The introduction of a tamper-deterrent
opioid formulation may have had unintended conse-
quences on opioid prescribing across Canada, with
partial substitution by LA opioids without tamper-de-
terrent properties. Furthermore, there was considerable
variation in this impact across Canada, with tamper de-
terrent LA oxycodone leading to considerable
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reductions in LA opioid dispensing in some provinces,
and having no impact in others.

351. Opioid Switching After Introduction of a
Tamper-Resistant Oxycodone Formulation in
Australia: A Population-Based Study

Andrea L. Schaffer1, Nicholas A. Buckley2,
Timothy A. Dobbins1, Louisa Degenhardt1,
Briony Larance1 and Sallie-Anne Pearson1

1University of New South Wales, Sydney, Australia;
2University of Sydney, Sydney, Australia

Background: In Australia, oxycodone use increased
nearly 400% between 2001 and 2011 and is commonly
injected by people who inject drugs. In April 2014,
controlled release (CR) oxycodone was replaced by a
tamper-resistant (TR) formulation to deter its use via
unintended routes of administration.

Objectives: To quantify changes in dispensing of oxy-
codone CR after introduction of the TR formulation,
and switching to new opioid formulations in persons
younger and older than 65 years.

Methods: We used a 10% sample of Australian Phar-
maceutical Benefits Scheme dispensing data (2009–
2015) and performed interrupted time series analyses
of oxycodone CR dispensing before and after April
2014. We also defined a cohort of active oxycodone
CR users in the 2 months prior to the formulation
change (n = 4402) and a control cohort during the
same time period in 2013 (n = 4541) and estimated
switching from oxycodone CR to other opioid formu-
lations in the 5 months after the change. We compared
time to switching and characteristics of switchers in
2014 and 2013 using survival analysis and logistic
regression.

Results: The cohort’s median age was 64 years (inter-
quartile range, 51 to 76) and 54% were female. After
introducing the TR oxycodone CR, in persons <65
years we observed a decrease in dispensings of 10–
30 mg oxycodone CR (�234, 95% CI �398 to �71)
and 40–80 mg oxycodone CR (�388, 95% CI �570
to �206), estimated total reductions of 10% and
28%, respectively. We found switching was higher in
2014 than in 2013 (13% vs 9%, HR = 1.46, 95% CI
1.22–1.75). Compared to 2013, switchers in 2014
were more likely to change to morphine (17% vs
7%, p < 0.001), be male (58% vs 42%, p < 0.001),
have ≥8 oxycodone CR dispensings in the 6 months

prior to switching (41% vs 28%, p = 0.01) and have
been dispensed a tablet strength ≥40 mg (29% vs
20%, p = 0.02). We observed no significant change
in dispensings to people ≥65 years after the formula-
tion change and no changes in switching between
2014 and 2013 (15% vs 13%, HR = 1.09, 95% CI
0.93–1.27).

Conclusions: After introducing the TR formulation,
oxycodone CR dispensing decreased in <65 year olds.
Compared to the previous year, persons switching
from oxycodone CR to another opioid appeared to be
those at higher risk of problematic use (younger men
with a greater number of dispensings and higher
doses).

352. Tramadol Classification Had No Impact on
Other Opioids Utilisation in England

Teng-Chou Chen1, Li-Chia Chen2 and
Roger David Knaggs1,3

1University of Nottingham, Nottingham, United
Kingdom; 2The University of Manchester, Manchester,
United Kingdom; 3Nottingham University Hospitals
NHS Trust, Queen’s Medical Centre Campus,
Nottingham, United Kingdom

Background: Despite the weak opioid receptor ago-
nist activity, tramadol is considered a potent analgesic
due to its additional monoaminergic effects and was
classified as a Controlled Substance in the United
Kingdom (UK) in June 2014. However, substitution
effect between tramadol and other weak and strong
opioids by tramadol classification has not been
explored.

Objectives: This study aimed to explore the impact of
tramadol classification on the utilisation of other opi-
oids in England.

Methods: This cross-sectional study used practice-
level dispensing data from the UK National Health
Service Digital and the annual number of mid-year
population estimates from the Office for National Sta-
tistics from October 2010 to September 2015. Primary
care practices in England which prescribed any opioid
during study period were included. All oral opioid an-
algesics listed in the British National Formulary were
included and categorised as tramadol, weak (codeine,
dihydrocodeine, dextropropoxyphene and meptazinol)
or strong (morphine, fentanyl, buprenorphine, oxyco-
done, pethidine, hydromorphone and tapentadol)
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opioids. Prescriptions used for managing opioid de-
pendence such as buprenorphine sublingual tablets
were excluded. For each opioid, monthly opioid
utilisation was measured as the number of Defined
Daily Doses (DDDs)/1000 registrants/month, and fur-
ther summarised in tramadol, weak and strong opioids.
Interrupted time-series analysis was used to evaluate
the impact of tramadol classification on opioid
utilisation in June 2014.

Results: After classification, the level and trend of
monthly tramadol utilisation (β2: �12.9, β3: �1.6) de-
creased significantly, but there was no significant
change in increasing trend in utilisation of other opi-
oids. Before tramadol classification, the trend of
monthly utilisation of strong (β1: 0.79, p < 0.001)
and weak (β1: 1.0, p = 0.039) opioids significantly in-
creased. This increasing trend was found for all strong
opioids (β1 range 0.04 to 0.44, all p < 0.001) and co-
deine (β1: 1.9, p < 0.001), but the trend of utilization
of other weak opioids significantly decreased (β1 range
–0.76 to –0.01, all p < 0.05) before tramadol
classification.

Conclusions: Tramadol classification did not elevate
the level and trend of increasing utilisation of other
opioids, and no potential substitution was found. Fur-
ther studies need to evaluate the reasons and appropri-
ateness for increasing opioid utilisation in the UK.

353. Impact of Risk Reduction Initiatives on Rates
of Opioid Overdose

Sascha Dublin1,2, Michael Von Korff1,
Kathleen Saunders1, Rod L. Walker1,
Manu Thakral1,2, Karen J. Sherman1,
Evette J. Ludman1, Ryan N. Hansen2,
Michael Parchman1 and Susan M. Shortreed1

1Group Health Cooperative, Seattle, WA; 2University
of Washington, Seattle, WA

Background: With increased prescribing of opioids
for chronic non-cancer pain, an opioid overdose epi-
demic has occurred. There are no controlled evalua-
tions of opioid risk reduction initiatives among
chronic opioid therapy (COT) patients.

Objectives: To assess the effects of opioid dose reduc-
tion and risk stratification/monitoring initiatives on
opioid overdose risk.

Methods: We conducted an interrupted time series
analysis of data from Group Health (GH), a US in-
tegrated healthcare delivery system, from 2006 to
2014. The study population was GH patients aged
18 and older receiving COT. Secondary analyses
included the entire GH population. Risk reduction
initiatives among COT patients were implemented
in two phases: 1) opioid dose reduction; and 2)
risk stratification and monitoring. These initiatives
were implemented in GH group practice clinics
staffed by GH clinicians but not in contracted care
settings staffed by non-GH clinicians. We examined
the quarterly rate of opioid overdose (fatal and
non-fatal) comparing COT patients in the group
practice and contracted-care settings. Interrupted
time series analyses compared quarterly overdose
rates using a modified Poisson regression model
for a binary outcome to compare adjusted trends
over time. Secondary analyses compared trends in
overdose rates in the entire GH population in the
two care settings.

Results: COT patients (N = 31,142) experienced 311
opioid overdoses during study follow-up. Overdose
rates showed a significant decline during the dose re-
duction phase in the group practice setting (relative
change per year 0.83, 95% CI 0.70 to 0.99), but not
in contracted care (relative change per year 0.98, CI
0.70 to 1.39), although the difference in the rate of
change between the two settings was non-significant
(p = 0.396) overdose rates did not change with the sub-
sequent risk stratification and monitoring initiative in
either care setting. Secondary analyses in the entire
GH population found no reduction in overdose risk
in either phase of the risk reduction initiatives in the
two care settings.

Conclusions: Reducing dose may have lowered opi-
oid overdose rates among COT patients, but not in
the study population overall. Risk stratification and
monitoring among COT patients did not further reduce
overdose rates. Reducing opioid prescribing to a
greater extent than was achieved in the dose reduction
initiative may be necessary to lower population over-
dose rates.

354. Financial Conflicts of Interest and the
Centers for Disease Control and Prevention’s
2016 Guideline for Prescribing Opioids for
Chronic Pain

Dora H. Lin1, Eleanor Lucas1, Irene B. Murimi1,
Andrew Kolodny2 and G. Caleb Alexander1,3
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1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 2Brandeis University, Waltham, MA;
3Johns Hopkins Medicine, Baltimore, MD

Background: In 2015, the U.S. Centers for Disease
Control and Prevention (CDC) drafted guidelines for
the use of prescription opioids to treat chronic pain.
Following controversy regarding the content, the
CDC opened a docket for public comment.

Objectives: (1) To quantify levels of organizational
support for the CDC guidelines on opioid prescribing
for chronic pain; (2) to characterize how organiza-
tions’ positions were associated with their financial re-
lationship with opioid manufacturers and other life
science companies.

Methods: We analyzed 158 organization comments
submitted to the CDC’s online docket to extract levels
of guideline support. Using publicly available infor-
mation from submitted comments, combined with an-
nual reports, tax returns and organizations’
disclosures, we determined organizations’ financial re-
lationship to opioid manufacturers. We used descrip-
tive statistics to describe patterns and the Wilcoxon
rank sum test to evaluate the association between rela-
tionship to opioid manufacturers and position regard-
ing the guidelines.

Results: Fifty-two (32.9%) organizations were sup-
portive of the guidelines, 75 (47.5%) were supportive
with recommendations, 18 (11.4%) were not support-
ive with recommendations, while 13 (8.2%) were not
supportive. Guideline opposition was significantly
more common among organizations with funding
from opioid manufacturers than those without funding
from the life sciences, whether overall (37.8% vs.
6.25% opposed, p < 0.001) or for recommendations
regarding opioid dosing (46.7% vs. 12.5%, p <
0.001) or treatment duration limits (24.4% vs. 7.8%,
p = 0.03). Of the 45 organizations receiving funding
from opioid manufacturers, none disclosed these
funding sources in their comments.

Conclusions: There were generally high levels of sup-
port for the CDC’s opioid guidelines among organiza-
tions submitting public comments. Organizations with
funding from opioid manufacturers were significantly
more likely than their counterparts to oppose these
guidelines.

355. Evaluation of the Fentanyl Patch-for-Patch
Program in Ontario, Canada

Mina Tadrous1, Simon Greaves2, Diana Martins2,
Komail Nadeem3, Samantha Singh2, Chris Auger4 and
Tara Gomes1

1St. Michael’s Hospital, Toronto, ON, Canada;
2Institute for Clinical Evaluative Sciences, Toronto,
ON, Canada; 3University of Toronto, Toronto, ON,
Canada; 4Ontario Provincial Police, London, ON,
Canada

Background: Rising use of prescription opioids is a
major public health concern associated with increased
risk of mortality worldwide. The rising use of fentanyl,
a synthetic opioid available in patch form, is
concerning given its high potency. To curb the abuse
and diversion of fentanyl patches, a Patch-for-Patch
(P4P) program was implemented in some counties in
Ontario between 2012 and 2015. The program dictates
that patients prescribed fentanyl must return their used
patches to the pharmacy before receiving a prescrip-
tion refill.

Objectives: To evaluate the impact of the P4P pro-
gram on opioid dispensing and clinical outcomes.

Methods: We conducted a repeated cross-sectional
time-series analysis among counties that imple-
mented the P4P program using Ontario administra-
tive claims data. Because intervention dates varied
by county due to staggered program initiation, we
zeroed all intervention months and looked at out-
come rates in the 5 years prior and 12 months fol-
lowing. We reported the monthly rate of
prescriptions dispensed for fentanyl and non-fentanyl
opioids, and opioid toxicity-related hospital emer-
gency visits and hospital admissions. All outcomes
were reported as rates per 10,000 population. We
modelled each outcome using an interventional
autoregressive integrated moving average (ARIMA)
model and tested the impact of the P4P program
using a ramp function.

Results: We analyzed 16 counties that implemented
the P4P program with at least 12 months of fol-
low-up. The introduction of the P4P program re-
sulted in a statistically significant decline in the
volume of fentanyl patches dispensed (from 1,277
to 888 patches per 10,000 population; p = 0.04).
There was no significant change in the rate of non-
fentanyl opioids dispensing (p = 0.32) or opioid tox-
icity related hospitalizations and emergency depart-
ment visits (p = 0.4) following implementation of
the program.
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Conclusions: We found that the implementation of a
P4P program in select counties in Ontario reduced
the number of fentanyl patches dispensed by pharma-
cies, but did not lead to increased rates of use of other
opioids. Despite this, the program had no measurable
impact on rates of opioid toxicity-related hospitaliza-
tions and emergency department visits.

356. Risk of Trauma-Related Hospitalisation and
Use of H1 Antihistamines or Anticholinergic Drugs

Julien Bezin, Yohann Mansiaux, Ana Jarne,
Pernelle Noize and Antoine Pariente

Univ. Bordeaux, INSERM U1219, Bordeaux, France

Background: H1 antihistamines or anticholinergic
drugs are known to induce central effects, which could
cause falls and other injuries.

Objectives: The aim of this study was to evaluate the
association between hospitalisation for trauma and ex-
posure to H1 antihistamines or anticholinergic drugs.

Methods: This study was performed using data from
the representative sample of the French Insurance
Health system database according to a nested case-
control analysis and a self-controlled case-series anal-
ysis. Exposure was defined by use of H1 antihista-
mines or anticholinergic drugs. Furthermore, six
individual drugs representative of the classes of inter-
est were also studied (hydroxyzine, oxomemazine,
desloratadine, metopimazine, domperidone,
loperamide). The event of interest was the
hospitalisation for traumatic injuries identified through
diagnoses codes of hospitalisations. The nested case-
control analysis included patients presenting with the
event of interest between 2009 and 2014 (cases) and
up to 5 case-matched controls on age, sex and number
of different drugs in 6 months prior to the index date.
Self-controlled case-series analysis included patients
exposed to drugs of interest and with an event of inter-
est between 2009 and 2014. Associations between ex-
posure and event were evaluated by odds ratios (OR)
adjusted on a disease risk score for the nested case-
control analysis, and by incidence rate ratios (IRR)
for the self-controlled case-series analysis.

Results: Associations between H1 antihistamines or
anticholinergic drugs and trauma-related hospitalisation
differ between the two designs of analysis. Results of
both analyses showed that the period of the first seven
days of exposure to hydroxyzine (OR 2.02; 95%

confidence interval 1.49–2.74/IRR 1.55; 1.22–1.97),
to metopimazine (OR 2.34; 1.62–3.37/IRR 2.29;
1.71–3.07) or to domperidone (OR 1.63; 1.33–2.00/
IRR 1.52; 1.29–1.79) was associated with an increased
risk of hospitalisation for trauma. The analyses demon-
strated no risk of hospitalisation for trauma with recent
exposure to oxomemazine, desloratadine and
loperamide.

Conclusions: These results do not support a precise
conclusion about the risk of hospitalisation for trauma
related to H1 antihistamines or anticholinergic drugs,
probably due to the wide heterogeneity of drugs in-
cluded in each class. However, this study showed that
the use of hydroxyzine, metopimazine and
domperidone is associated with an increased risk of
hospitalisation for trauma in the first days of treatment.

357. Pregabalin Use Early in Pregnancy and the
Risk of Major Congenital Malformations

Elisabetta Patorno1, Brian T. Bateman1,
Krista F. Huybrechts1, Sarah C. MacDonald2,
Jacqueline M. Cohen2, Rishi J. Desai1,
Alice Panchaud2, Helen Mogun1,
Page B. Pennell1 and Sonia Hernandez-Diaz2

1Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA; 2Harvard T.H. Chan
School of Public Health, Boston, MA

Background: Pregabalin is an anticonvulsant agent
commonly prescribed for the treatment of seizures,
neuropathic pain, and fibromyalgia. A recent multicen-
ter study, based on 116 women exposed to pregabalin
early in pregnancy, reported a three-fold increase in
the risk of major congenital malformations associated
with pregabalin use, and called for the need of confir-
mation with independent studies.

Objectives: To assess whether first trimester exposure
to pregabalin is associated with an increased risk of
major congenital malformations.

Methods: We performed a cohort study nested in the
United States Medicaid Analytic eXtract (MAX).
The study population included 1,323,432 pregnancies
resulting in a live-born infant between 2000 and
2010. We examined the risk of major congenital
malformations (identified through highly specific defi-
nitions based on inpatient or outpatient ICD-9 diagno-
ses and procedures) among infants born to women
exposed to pregabalin during the first trimester
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compared with women unexposed to anticonvulsant
drugs. Relative risks (RR) and 95% confidence inter-
vals (CI) were estimated using generalized linear
models with fine stratification on propensity scores
based on over 50 potential confounders. The analyses
were replicated in the MarketScan® Commercial Da-
tabase. Pooled estimates based on the adjusted RR
produced in MAX, MarketScan, and the previous mul-
ticenter study, were calculated.

Results: Of 477 infants exposed to pregabalin during
the first trimester in MAX, 28 (5.9%) had
malformations compared to 3.3% in non-exposed in-
fants. The crude RR of major congenital malformations
for pregabalin was 1.80 (95% CI, 1.26–2.58). After
propensity score adjustment, the RR moved to 1.16
(0.81–1.67). Restriction to pregabalin monotherapy
and sensitivity analyses produced similar results. The
adjusted RR for major congenital malformations for
the 174 infants exposed in MarketScan was 1.03
(0.56–1.90). The pooled RR was 1.33 (0.83–2.15) for
pregabalin any use and 1.02 (0.69–1.51) for pregabalin
monotherapy.

Conclusions: Findings did not confirm the suggested
teratogenic effects of pregabalin, although they cannot
rule out the possibility of a small effect.

358. Fate of Clinical Drug Trials

Cornelis A. van den Bogert1, Patrick C. Souverein1,
Cecile T.M. Brekelmans2, Susan W.J. Janssen3,
Gerard Koëter2 and Hubert G.M. Leufkens1

1Utrecht Institute for Pharmaceutical Sciences,
Utrecht, Netherlands; 2Central Committee on
Research involving Human Subjects, The Hague,
Netherlands; 3National Institute for Public Health
and the Environment, Bilthoven, Netherlands

Background: Over the past decades a body of evi-
dence has shown that a substantial proportion of drug
trials are not published, suggesting that invested re-
sources often do not contribute to scientific progress,
and that the body of evidence that reaches the public
may be biased.

Objectives: We investigated the fate of clinical drug
trials.

Methods: We conducted a cohort study on all clinical
drug trials that were reviewed by all Institutional Re-
view Boards (IRBs) in the Netherlands in 2007.

Registration of these drug trials in a central, nation-
wide database (ToetsingOnline) is required by law, en-
suring selection of a complete cohort. Data sources
used included the original and amended trial protocol
dossiers and the product dossier database of the Dutch
drug marketing authorization regulatory authority.
Main outcome was which trials reached their fate, as
defined by publication as peer-reviewed article and/or
inclusion in the regulatory product dossier. Multivari-
able logistic regression was used to estimate associa-
tions between the fate and trial characteristics (e.g.
study phase and sponsor type) by calculating the ad-
justed odds ratio (AOR) and their 95% confidence in-
terval (CI).

Results: In 2007 there were 622 clinical drug trials
reviewed by the Dutch IRBs in total. Of those, 19 trials
(3.1%) were rejected, 19 trials (3.1%) never started,
and 10 trials (1.6%) were still running by the end of
2015. Furthermore, 102 (16.4%) trials were
discontinued before the planned end of inclusion
and/or follow-up and 334 (53.7%) trials were pub-
lished in the literature as peer-reviewed article. Over-
all, 197 (31.7%) trials were submitted to product
dossiers of the regulatory authorities of the
Netherlands or the European Union. Just over half of
the trials (n = 323, 51.9%) reached their fate as publi-
cation and/or regulatory product dossier. Compared to
phase 1 trials, phase 2 (AOR 2.0, 95% CI 1.1–3.6),
phase 3 (AOR 3.0, 95% CI 1.7–5.4), phase 4 (AOR
2.4, 95% CI 1.2–4.9) and other phase (AOR 3.5,
95% CI 1.8–6.6) trials were statistically significant
more likely to reach their fate. Industry-sponsored tri-
als had a higher probability to reach their fate com-
pared to investigator-initiated trials (AOR 1.6, 95%
CI 1.0–2.4).

Conclusions: Of all clinical drug trials that underwent
IRB-review in 2007, nearly half had not reached their
final fate by the end of 2015. If the results of these tri-
als remain undisclosed in the future, this means that a
substantial proportion of the clinical drug trials do not
contribute to the scientific and/or regulatory body of
evidence.

359. A Randomized Clinical Trial Using FDA’s
Sentinel Infrastructure: An Analysis Assessing
Feasibility

Crystal Garcia1, Noelle Cocoros1, Kevin Haynes2,
Sean Pokorney3, Hussein Al-Khalidi3,
Sana Al-Khatib3, Jeffrey Brown1, Jennifer Goldsack4,
Thomas Harkins5, Hannah Katcoff1, Nancy Lin6,
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Debbe McCall7, Vinit Nair5, Lauren Parlett2,
Ryan Saliga1, Cheryl Walraven8,
Christopher Granger3 and Richard Platt1

1Harvard Pilgrim Health Care Institute and Harvard
Medical School, Boston, MA; 2HealthCore, Inc.,
Alexandria, VA; 3Duke University Medical Center,
Durham, NC; 4Clinical Trials Transformation
Initiative, Durham, NC; 5Humana Inc., Louisville,
KY; 6Optum Epidemiology, Boston, MA; 7Rowan Tree
Perspectives Consulting, Murrieta, CA; 8Aetna: Aetna
Informatics, Blue Bell, PA

Background: IMPACT-AFib is the first pragmatic
trial conducted through FDA-Catalyst. FDA-Catalyst
combines direct contact with health plan members
and/or providers with data in FDA’s Sentinel infra-
structure, facilitating interventional research. IM-
PACT-AFib is a randomized trial designed to
evaluate the effect of provider and patient educational
interventions on oral anticoagulant (OAC) use among
patients with atrial fibrillation (AF) who appear not
to be currently treated with OACs despite having evi-
dence of a guideline indication for stroke prevention.

Objectives: To estimate the number of health plan
members potentially eligible for IMPACT-AFib and
evaluate baseline OAC use, rate of hospitalized stroke
or transient ischemic attack (TIA), and rate of hospital-
ized bleeding over one year.

Methods: Using the Sentinel infrastructure (i.e., dis-
tributed network and analytic tools), we identified
members at five health plans ≥30 years of age with
≥2 diagnosis codes for AF (ICD-9 codes 427.31 and
427.32; one code occurred in 2013 and the other in
the 365 days prior), and no OAC use in the 365 days
prior to the 2013 AF diagnosis. The following exclu-
sions were applied: other conditions requiring OAC
treatment, history of intracranial hemorrhage, hospital-
ization for gastrointestinal bleed in the 183 days prior
to the 2013 AF diagnosis, dispensing of P2Y12 antag-
onists within ±90 days of the 2013 AF diagnosis, and
dispensing of OACs or >2 international normalized
ratio procedure codes in the year before the 2013 AF
diagnosis. The CHADS-VASc risk scores for stroke
were estimated for each member. Rates of OAC use,
hospitalized stroke or TIA, and hospitalized bleeding
were assessed in the 365 days following the 2013 AF
diagnosis.

Results: A total of 44,786 individuals were identified
with AF who did not have evidence of current or

recent OAC use and met inclusion and exclusion
criteria. Eighty-seven percent (n = 38,759) were esti-
mated to have a high risk of stroke (CHADS-VASc
score ≥2), the target population for the trial. Of these,
33% (n = 12,867) had >1 OAC dispensing by end of
follow up; 15% (n = 5,917) had a hospitalization for
stroke or TIA; and 9% (n = 3,469) had a hospitaliza-
tion for bleeding.

Conclusions: We identified a large number of health
plan members with AF who appear not to be treated
per recommended clinical guidelines and were poten-
tially eligible for IMPACT-AFib. This demonstrated
the capability of the Sentinel infrastructure to support
assessing aspects of trial feasibility.

360. Study of Mirabegron and Cardiovascular
Outcomes Using the Publicly Available Mini-
Sentinel Protocol

Jason Simeone1, Beth L. Nordstrom1,
Kwame Appenteng2, Samuel Huse1 and
Milbhor D’Silva2

1Evidera, Waltham, MA; 2Astellas, Northbrook, IL

Background: In 2014, the US Food and Drug Ad-
ministration (FDA) initiated a prospective routine
surveillance using the Mini-Sentinel (M-S) program
to assess potential signals of acute myocardial in-
farction (AMI) and stroke with use of mirabegron,
indicated for the treatment of overactive bladder
(OAB).

Objectives: To replicate the FDA M-S safety study of
mirabegron-treated OAB patients using two large US
databases not included in M-S, and to compare the risk
of AMI and stroke to that in oxybutynin-treated
patients.

Methods: IMS PharMetrics Plus and Truven
MarketScan claims databases were converted to the
M-S Common Data Model. Data from 2012 to
2015 were analyzed as described in the publicly
available M-S protocol. Both new and non-new
users of mirabegron and oxybutynin were compared.
Propensity scores (PS) were derived from demo-
graphic, clinical, and resource utilization characteris-
tics; patients were matched on a 1:1 ratio using the
M-S PROMPT 2 module. Incidence rates (IR) were
calculated per 1,000 person-years (PY). Adjusted
hazard ratios (aHR) were calculated using Cox re-
gression models.
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Results: In PharMetrics, 12,429 new mirabegron users
and 61,548 new oxybutynin users were identified. Cox
models stratified by PS decile estimated an aHR for
mirabegron of 0.67 (95% CI: 0.33–1.37) for AMI
(IR in mirabegron users: 4 per 1,000 PY) and 0.62
(95% CI: 0.34–1.13) for stroke (IR in mirabegron
users: 6 per 1,000 PY). In MarketScan, 17,182 new
mirabegron users and 63,962 new oxybutynin users
were identified. The aHR was 0.57 (95% CI: 0.17–
1.95) for AMI and 0.69 (95% CI: 0.30–1.62) for
stroke; IR were similar to those from PharMetrics. In
both datasets there was no evidence of an increased
risk of AMI or stroke associated with mirabegron in
non-new users.

Conclusions: Using the publicly available protocol
and analysis programs, together with alternative data
sources, no increased risk of AMI or stroke was found
among new or non-new users of mirabegron compared
to oxybutynin. These findings were consistent with the
parallel FDA M-S mirabegron study.

361. Predictors of Medication Adherence Among
Family Members: Identifying the Effect of Social
Reinforcement Using Routinely-Collected Data

Julie C. Lauffenburger, Nazleen F. Khan,
Gregory Brill and Niteesh K. Choudhry

Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA

Background: Long-term adherence to medications for
chronic diseases remains poor. Social support, espe-
cially by spouses, may positively impact adherence
by reinforcing healthy behaviors or by providing struc-
tural or emotional support. However, no study has
used routinely collected data to explore the extent to
which medication-taking behaviors among family
members may influence other family members’
adherence.

Objectives: To examine the association between fam-
ily members’ prior medication adherence and adher-
ence among patients initiating new treatments.

Methods: We used claims from a large national in-
surer to identify patients initiating chronic medica-
tions for one of 7 major conditions with a linked
family member who recently filled a chronic medica-
tion. The exposure of interest was whether the fam-
ily member was fully adherent (defined as a
proportion of days covered (PDC) ≥ 80%) in the

12 months prior to the patient’s date of initiation
(“index date”). The outcome of interest was whether
the patient was fully adherent in the 12 months after
the index date. Baseline demographic and clinical
characteristics were also measured among patients
before the index date. We used multivariable modi-
fied Poisson regression, adjusting for baseline char-
acteristics, to examine the association between prior
family adherence and subsequent patient adherence
after initiation.

Results: f 15,179 eligible patients, mean PDC was
0.45 (SD 0.33). On average, 27.3% of patients
whose family members were fully adherent were
themselves adherent, compared to 20.7% of patients
whose family members were not adherent (adjusted
Relative Risk [aRR]: 1.27, 95%CI: 1.20–1.35).
When family members and patients filled medica-
tions for the same condition (i.e., hypertension), the
association between prior family adherence and
subsequent patient adherence was even stronger
(aRR: 1.50, 95%CI: 1.35–1.67). This effect was
particularly strong for anti-hypertensives (aRR:1.69,
95%CI: 1.36–2.09).

Conclusions: Prior adherence by one family member
was strongly associated with subsequent adherence
by another. This either suggests positive reinforcement
between family members or the sharing by family
members of behavior or characteristics that are associ-
ated with better adherence. Regardless, information
about prior adherence among family members from
routinely collected data could inform adherence pre-
diction or intervention efforts or assist in controlling
for healthy user bias.

362. Birth Outcomes Following Pregnancy
Exposure to Adalimumab: The OTIS Autoimmune
Diseases in Pregnancy Project

Christina D. Chambers1, Diana L. Johnson1,
Ronghui Xu1, Yunjun Luo1, Margaret P. Adam2,
Stephen R. Braddock3, Luther Robinson4,
Keith Vaux1 and Kenneth Lyons Jones1

1University of California San Diego, La Jolla, CA;
2University of Washington, Seattle, WA; 3St Louis Uni-
versity, St Louis, MO; 4University of Buffalo, Buffalo,
NY

Background: Limited data are available on the safety
of adalimumab (ADA) in pregnancy for the treatment
of rheumatoid arthritis or Crohn’s Disease.
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Objectives: We conducted a study of birth outcomes
in women who had been treated with ADA in preg-
nancy for rheumatoid arthritis or Crohn’s Disease.

Methods: A prospective cohort study design was
used to examine pregnancy outcomes in women with
ADA exposure compared to pregnant women with
the same conditions not treated with ADA, and sec-
ondarily to pregnant women with no autoimmune
diseases. The study was conducted by the Organiza-
tion of Teratology Information Specialists (OTIS).
Women in the USA or Canada were enrolled in
pregnancy prior to 20 weeks’ gestation. The primary
outcome was major structural birth defects. Second-
ary outcomes included spontaneous abortion, preterm
delivery, birth size, and incidence of serious/opportu-
nistic infections or malignancies in the first year of
life. Logistic regression or Cox Proportional Hazards
with propensity score adjustment for confounding
were used to estimate adjusted Odds Ratios (aOR)
or Hazard Ratios (aHR) and 95% Confidence Inter-
vals (CI).

Results: 602 pregnant women enrolled in the cohort
(257 ADA-exposed, 120 disease-matched unexposed,
225 non-diseased unexposed) between 2004 and
2014. Risk estimates comparing the ADA-exposed
group to the disease-matched unexposed group were
as follows: for major birth defects among all preg-
nancies excluding 5% lost-to-follow-up, the aOR
and 95% CI was 0.91 (0.37, 2.23). There was no ev-
idence of a specific pattern of major birth defects in
the ADA cohort. For spontaneous abortion, the aHR
and 95% CI was 2.22 (0.67, 7.29). For preterm de-
livery, the aHR and 95% CI was 0.82 (0.50, 3.84).
For birth weight ≤10th centile, the OR and 95% CI
was 0.73 (0.33, 1.62). The OR for serious or oppor-
tunistic infections approximated 1 with a confidence
interval that included 1. All comparisons between
the ADA and the non-diseased group produced
non-significant results except for preterm delivery
where the aHR and 95% CI was 2.58 (1.20, 5.53).
No malignancies were reported in any of the three
cohorts.

Conclusions: The results of the study were reassuring
for every outcome that was evaluated. The isolated
finding of a two–three-fold increased risk for preterm
delivery in ADA-exposed compared to the non-dis-
eased unexposed cohort is consistent with previous
studies that have suggested approximately a doubling
of risk for preterm delivery associated with rheumatoid
arthritis or Crohn’s Disease.

363. Periconceptional NSAID Use and the Risk of
Spina Bifida

Daina B. Esposito1, Samantha E. Parker1,
Allen A. Mitchell1, Sarah C. Tinker2 and
Martha M. Werler1

1Boston University, Boston, MA; 2Centers for Disease
Control and Prevention, Atlanta, GA

Background: While use of non-steroidal anti-inflam-
matory drugs (NSAIDs) during pregnancy is common,
evidence on safety with respect to neural tube defects
such as spina bifida is mixed.

Objectives: To assess the impact of periconceptional
NSAID use on the risk of spina bifida.

Methods: We analyzed data from the Slone Epidemi-
ology Center Birth Defects Study (1998–2014), a
multi-site, case-control study. Mothers were
interviewed by telephone within 6 months of delivery
about sociodemographic factors, behaviors and expo-
sures during pregnancy. Periconceptional NSAID use
was defined as use of aspirin or other NSAIDs within
the month before or after the last menstrual period. Lo-
gistic regression models were used to estimate ad-
justed odds ratios (aORs) and 95% confidence
intervals (CIs) for any NSAID use and by active ingre-
dient, adjusted for study center, planned pregnancy,
body mass index and education; models were stratified
by estimated average daily folic acid intake above
(‘high FA’) or below (‘low FA’) 400 mcg/day.

Results: We compared mothers of 320 infants with
spina bifida with mothers of 8,617 non-malformed
controls. Among controls, 16% reported taking ibu-
profen, 4% aspirin, 2% naproxen, and <1% COX-2
inhibitors. The aOR for ibuprofen use was 1.53 (95%
CI 1.00–2.35) among low FA and 1.19 (95% CI
0.76–1.88) among high FA women. For any aspirin,
COX-2 or naproxen use, the aORs among low FA
and high FA women were 1.75 (95% CI 0.93–3.30)
and 1.15 (95% CI 0.79–1.80), respectively. Results
were similar when the exposure window included the
first three months of pregnancy. To assess confound-
ing by indication, we considered exposure to acet-
aminophen, which did not appear to affect risk
among the low FA (OR 1.15) or high FA (OR 0.95)
groups.

Conclusions: We observed a small increase in the
odds of spina bifida among infants born to women
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who used NSAIDs periconceptionally who ingested
folic acid in amounts below those recommended. This
increase was not observed for women who ingested
the recommended amount of folic acid.

364. Beta Blocker Use in Pregnancy and the Risk of
Congenital Malformations: A Study from the
International Pregnancy Safety Study (InPreSS)
Consortium

Brian T. Bateman1, Uffe Heide-Jørgensen2,
Kari Furu3, Mika Gissler4, Sonia Hernández-Díaz5,
Krista F. Huybrechts1, Helle Kieler6, Mette Nørgaard2,
Johan Reutfors6 and Helga Zoega7

1Brigham and Women’s Hospital/Harvard Medical
School, Boston, MA; 2Aarhus University Hospital,
Aarhus, Denmark; 3Norwegian Institute of Public
Health, Oslo, Norway; 4THL National Institute for
Health and Welfare, Helsinki, Finland; 5Harvard T.
H. Chan School of Public Health, Boston, MA;
6Centre for Pharmacoepidemiology, Stockholm,
Sweden; 7University of Iceland, Reykjavik, Iceland

Background: Beta blockers are a commonly used
class of antihypertensive medications in pregnancy.
A recent meta-analysis suggested that early pregnancy
exposure to beta blockers is associated with an in-
crease in the risk of cardiovascular malformations,
cleft lip/palate, and central nervous system (CNS)
malformations. However, most of the studies included
in the meta-analysis were vulnerable to multiple
sources of bias.

Objectives: To define the risk of the major congenital
malformations associated with first trimester exposure
to beta blockers accounting for hypertension and other
confounders.

Methods:We used data from national health registries
in the 5 Nordic countries from 1997 to 2010 and the
United States’ nationwide Medicaid database from
2000 to 2010 through the InPreSS consortium. We ex-
amined the risk of any major congenital
malformations, cardiac malformations, cleft lip/palate,
and CNS malformations in association with first tri-
mester exposure to beta blockers, which was defined
as a filled prescription during this exposure window.
The reference group consisted of pregnancies with no
such exposure. In the main analyses we restricted to
pregnancies with a recorded diagnosis of hyperten-
sion. Propensity score stratification was used to control
for other potential confounders. In the absence of

significant heterogeneity, results from the Nordic and
US cohorts were pooled by fixed effects meta-analysis.

Results: There were 3,669 hypertensive pregnancies
in the Nordic cohort and 14,900 in the US cohort of
which 727 (19.8%) in the Nordic cohort and 1,668
(11.2%) in the US cohort were exposed to beta
blockers in the relevant time window. The pooled ad-
justed relative risk associated with first trimester beta
blockers was 1.05 (95% CI 0.87 to 1.26) for any major
malformations, 1.09 (95% CI 0.81 to 1.47) for cardio-
vascular malformations, 1.80 (95% CI 0.68 to 4.77)
for cleft lip/palate and 1.38 (95% CI 0.58 to 3.27) for
CNS malformations.

Conclusions: The results suggest that maternal use of
beta blockers in the first trimester is not associated
with overall malformations or cardiovascular
malformations, independent of measured confounders.
Point estimates for cleft lip/palate and CNS
malformations were modestly elevated, but with wide
confidence intervals.

365. Trends of Opioid Utilization During
Pregnancy and Incidence of Neonatal Abstinence
Syndrome

Chintan Dave, Yanmin Zhu, Xi Wang,
Almut Winterstein, Adel Alrwisan and
Abraham Hartzema

University of Florida, Gainesville, FL

Background: An increase in opioid utilization during
pregnancy in recent years has contributed to a surge in
the incidence of Neonatal Abstinence Syndrome
(NAS).

Objectives: The objective of the study was to compare
the pattern and intensity of opioid utilization during
pregnancy in deliveries with and without NAS.

Methods: We examined women in a commercial
claims database for years 2011–14 who filled an opi-
oid prescription during pregnancy for a non-cancer in-
dication. Pregnancies were stratified into pre-term and
full-term. NAS was identified using ICD-9 code 779.5.
For each prescription, the morphine equivalent dose
(MED) was calculated, and the average daily MED
was estimated on a bi-weekly basis for each patient
during the gestation period. We matched one NAS de-
livery to one non-NAS delivery on eight risk factors—
including cumulative opioid use in the first two
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trimesters—to create a matched set that theoretically
differed in its risk for NAS through a difference in opi-
oid utilization in the last trimester.

Results: We found 314 cases of NAS in 61,568 preg-
nancies (5.10 cases per 1,000 deliveries). In the un-
matched analysis, we found that compared to non-NAS
pregnancies, NAS pregnancies had a significantly higher
average daily MED during the gestation period (+36 mg
MED, p < 0.01). In NAS pregnancies, we noted a de-
crease in the average daily MED following the onset of
pregnancy, which remained stable up until the third tri-
mester where it subsequently increased. In the matched
analysis, the mean MED in the third trimester was higher
in the NAS group compared to the non-NAS group
(+2.41 mg MED). Our findings in the pre-term preg-
nancy group were similar.

Conclusions: While opioid exposed patients who de-
veloped NAS made a concerted effort to decrease their
opioid utilization following the onset of pregnancy,
opioid utilization remained high throughout the gesta-
tion period. Near-term opioid use was associated with
NAS.

366. Maternal Exposure to Levothyroxine and the
Risk of Congenital Malformations

Arendse Torp-Pedersen1, Karin Gíden1,
Espen Jimenez-Solem1,2, Henrik E. Poulsen1,2 and
Jon T. Andersen1,2

1Bispebjerg Hospital, Copenhagen, Denmark;
2Faculty of Health and Medical Sciences,
Copenhagen, Denmark

Background: Exposure to levothyroxine during preg-
nancy has been associated with development of con-
genital malformations, but lack of treatment has also
been associated with congenital malformations. Safety
studies on levothyroxine treatment are limited.

Objectives: To investigate the association between ex-
posure to levothyroxine in pregnancy and the risk of
major congenital malformations.

Methods:We identified 966,372 live births from 1997
to 2011 from the Danish Medical Birth Registry. Ex-
posure was defined as redemption of a prescription
of levothyroxine. Children with congenital
malformations were identified from the Danish Na-
tional Hospital Register. Logistic regression was used
to estimate the odds ratio of malformations among

women exposed during pregnancy compared to non-
exposed women.

Results: Among 6062 exposed women 274 (4.5%)
gave birth to a child with a major malformation com-
pared to 33,413 (3.5%) among unexposed. We found
an association between exposure to levothyroxine
and major congenital malformations (aOR = 1.25;
95%CI = 1.10–1.42) but no association between
levothyroxine and subgroupings of malformations. In
pregnancies with exposure to levothyroxine before
pregnancy, but not during 20 (4.5%) gave birth to a
child with a major malformation (OR = 1.35;95%CI
= 0.85–2.13). Furthermore, malformations of the ner-
vous system (OR = 4.94;95%CI = 1.58-15.4) and the
internal urinary system (OR = 4.87;95%CI = 2.17–
10.91) was increased.

Conclusions: We found an increased risk of congeni-
tal malformations in women exposed to levothyroxine
during first trimester of pregnancy. However, we
found a similar risk in women discontinuing treatment
before pregnancy. This indicates confounding by indi-
cation and levothyroxine appears to be safe in
pregnancy.

367. The Safety of Gabapentin in Pregnant Women
with Regard to the Risk of Congenital
Malformations

Elisabetta Patorno1, Sonia Hernandez-Diaz2,
Krista F. Huybrechts1, Jacqueline M. Cohen2,
Rishi J. Desai1, Helen Mogun1 and Brian T. Bateman1

1Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA; 2Harvard T.H. Chan
School of Public Health, Boston, MA

Background: Gabapentin is an anticonvulsant drug
approved in the USA for the treatment of seizures,
neuropathic pain, and restless leg syndrome, and com-
monly used off-label for non-neuropathic pain and
psychiatric disorders. Despite the increasing number
of patients receiving gabapentin, there is limited infor-
mation on the safety of this medication during
pregnancy.

Objectives: To assess the risk of major congenital
malformations associated with maternal use of
gabapentin.

Methods: Our population included 1,344,905 women
who delivered a liveborn infant during 2000–2010 and
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were enrolled in Medicaid from 3 months before con-
ception to 1 month after delivery. We examined the
risk of major congenital malformations (identified
through highly specific definitions based on inpatient
or outpatient ICD-9 diagnoses and procedures) among
women with 1st trimester pharmacy dispensing of
gabapentin compared to unexposed women. Fine strat-
ification on the propensity score (PS) was used to con-
trol for over 50 potentially confounding baseline
characteristics, including indications. Relative risks
(RR) and 95% confidence intervals (CI) were esti-
mated in generalized linear models.

Results: During the first trimester, 2,726 women
filled ≥1 prescription for gabapentin (0.2%). Overall,
3.3% of unexposed infants were diagnosed with
malformations, compared with 4.4% of infants ex-
posed to gabapentin. The unadjusted RR for major
congenital malformations was 1.34 (95% CI 1.13–
1.60), and the PS-adjusted RR was 0.99 (0.83–
1.18). Results were consistent in sensitivity analyses
that re-defined exposure as filling ≥2 prescriptions
for gabapentin during the 1st trimester [adjusted RR
= 1.04 (0.79–1.36)], or as filling ≥1 prescriptions
for gabapentin but not for other anticonvulsant
drugs, i.e. gabapentin monotherapy [adjusted RR =
0.94 (0.77–1.15)]. No meaningful increased risk as-
sociated with gabapentin was noted for the most
common organ-specific malformations including car-
diac defects, central nervous system anomalies, and
oral clefts.

Conclusions: Results from this large cohort study sug-
gest that, after controlling for confounding, gabapentin
was not associated with an increased risk of congenital
malformations.

368. The Risk of Malignancy Associated with Use
of Tumor Necrosis Factor Inhibitors in Childhood

Timothy Beukelman1, Fenglong Xie1, Lang Chen1,
Daniel B. Horton2, James D. Lewis3,
Ronac Mamtani3, Melissa Mannion1,
Kenneth G. Saag1 and Jeffrey R. Curtis1

1University of Alabama at Birmingham, Birmingham,
AL; 2Rutgers, New Brunswick, NJ; 3University of
Pennsylvania, Philadelphia, PA

Background: The risks of malignancy associated with
tumor necrosis factor inhibitors (TNFi) in childhood
and associated with pediatric conditions treated with
TNFi are not well described.

Objectives: To compare incident malignancy rates
among children diagnosed with the 3 most common
indications for TNFi who were and were not exposed
to TNFi.

Methods: Using national U.S. Medicaid claims from
2000 to 2010 inclusive and US MarketScan claims
from 2010 to 2014 inclusive, we identified cohorts of
children <18 years old with psoriasis (PSO), juvenile
idiopathic arthritis (JIA), and inflammatory bowel dis-
ease (IBD) using physician diagnosis codes and medi-
cation prescriptions. To evaluate the accuracy of our
malignancy outcome definition, we similarly identified
a separate cohort of children diagnosed with attention
deficit hyperactivity disorder (ADHD). All children
had a ≥6-month baseline assessment period and were
excluded for any malignancy diagnosis code prior to
start of follow-up. Any use of TNFi was identified,
and all subsequent follow-up time was considered ex-
posed. Incident cancers were identified using a combi-
nation of physician diagnoses and treatment codes
(chemotherapy, radiation, or surgery). Expected ma-
lignancy rates according to SEER cancer surveillance
data were used to calculate standardized incidence ra-
tios (SIR) adjusted for age, sex, and race.

Results: The study included 80,464 children with PSO
(30,488), JIA (27,036), or IBD (22,940). We identified
14,596 TNFi users with PSO (1,308), JIA (7,100), or
IBD (6,188). The median follow-up after TNFi expo-
sure was 1.4 [IQR 0.6–2.8] years. We observed 14 ma-
lignancies in 27,924 person-years after TNFi exposure
(SIR 3.0 [1.7–5.1]). By comparison, there were 42 ma-
lignancies in 114,627 person-years without TNFi ex-
posure (SIR 2.3 [1.6–3.0]). The results were similar
for each of the 3 disease indications individually and
when the outcome was restricted to hematologic ma-
lignancies. The SIR for the 2,643,079 children in the
ADHD cohort was 1.03 [0.96–1.11].

Conclusions: We observed an increased rate of inci-
dent malignancy following TNFi exposure that was
similar to the increased rate of malignancy observed
among children with the same diagnoses who were
not exposed to TNFi. Our incident malignancy out-
come definition appeared highly accurate based upon
results from a separate cohort. The study conclusions
are limited by the relatively short duration of follow-
up after TNFi exposure.

369. Does Proton-Pump Inhibitor Use Diminish
Capecitabine Efficacy in Advanced Cancer
Patients?

abstract222

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Jeff Y. Yang1, Hanna K. Sanoff2, Robert S. Sandler3,
Til Stürmer1, Michele Jonsson Funk1 and
Jennifer L. Lund1

1Gillings School of Global Public Health, University of
North Carolina at Chapel Hill, Chapel Hill, NC; 2Uni-
versity of North Carolina, Chapel Hill, NC, Chapel
Hill, NC; 3University of North Carolina at Chapel Hill,
Chapel Hill, NC

Background: Capecitabine (CAPE), an oral prodrug
of 5-fluorouracil, is part of standard treatment for
many cancers, including locally advanced (M0) and
metastatic (M1) breast and gastric cancers. Emerging
evidence suggests concomitant proton-pump inhibitor
(PPI) use may lead to decreased CAPE efficacy in
these patients.

Objectives: To evaluate the association between PPI
use and CAPE efficacy in patients with M0 and M1
breast and gastric cancers.

Methods: CAPE treated patients from three Phase III
randomized clinical trials on the Project DataSphere
data platform were used to identify patients with M0
or M1 breast and gastric cancers. The primary out-
come was progression-free survival (PFS), requiring
all patients to survive at least 60 days after randomiza-
tion. Patients with PPI use between randomization and
the 60-day landmark were identified and compared to
patients with no PPI use during the same period; those
who experienced the outcome or withdrew from the
trial prior to the landmark were excluded. We com-
pared PFS for patients with and without PPI using pro-
pensity score weighted Kaplan–Meier curves, and
multivariable Cox proportional hazard models to esti-
mate hazard ratios (HRs), and 95% confidence inter-
vals (CIs), for cancer progression and death,
adjusting for age, race, body mass index, performance
status, and sex (gastric cancer only). Sensitivity analy-
ses were performed using 30- and 90-day landmarks.

Results: Of 455 breast cancer patients and 436 gastric
cancer patients, 18% and 39% received PPI during the
first 60 days of CAPE treatment, respectively. Among
patients exposed to PPI use, omeprazole was the most
common PPI (breast: 58.5%; gastric: 39.6%), followed
by pantoprazole (breast: 15.9%; gastric: 35.5%).
Weighted median PFS (in days, exposed vs. unex-
posed) was comparable in both the gastric (140 vs.
136) and breast trials (132 vs. 150). PPI use was not
associated with a significant difference in outcome in
either analysis (breast: HR, 1.00 [0.73–1.36]; gastric:

1.13 [0.84–1.50]). Results were similar for the 30-
day and 90-day analyses. Further analyses considering
time-stratification, assessments of secondary out-
comes, and further adjustment for selected tumor char-
acteristics and prior treatment history will be
conducted.

Conclusions: PPI use during CAPE treatment was not
associated with decreased CAPE efficacy in patients
with advanced breast and gastric cancers. Based on
these analyses we would not recommend avoiding
PPI co-therapy in advanced cancer patients requiring
acid suppression.

370. Hypothyroidism and Breast Cancer
Recurrence: A Danish Population-Based Cohort
Study

Anne Mette Falstie-Jensen1, Anders Kjærsgaard1,
Ebbe L. Lorenzen2, Jeanette Dupont Jensen2,
Kristin Valborg Reinertsen3, Olaf M. Dekkers4,
Marianne Ewertz2 and Deirdre P. Cronin-Fenton1

1Aarhus University, Aarhus, Denmark; 2Odense
University Hospital, Odense, Denmark; 3Oslo
University Hospital, Norwegian Radium Hospital,
Oslo, Norway; 4Leiden University Medical Center,
Leiden, Netherlands

Background: Hypothyroidism (HT) can occur as a
late effect of cancer. Laboratory-based and clinical
studies suggest that HT may correlate with better prog-
nosis in some cancers. However, the association be-
tween HT and risk of recurrence in breast cancer
patients is not known.

Objectives: To investigate the association of HT with
breast cancer recurrence.

Methods: Using nationwide medical registries, we
identified all Danish women with a first-time hospital
diagnosis of non-metastatic operable breast cancer be-
tween 1996 and 2009. HT before breast cancer diagno-
sis or incident HT during follow-up were ascertained
from the Danish National Patient Registry and the Na-
tional Prescription Registry. We used Cox regression
models to compute adjusted hazard ratios (HRs) and
95% confidence intervals (95%CIs) of breast cancer
recurrence for i) HT present before breast cancer diag-
nosis (prevalent), and ii) HT diagnosed after breast
cancer diagnosis as a time-varying exposure lagged
by one year (incident). Follow-up started on the date
of primary surgery for breast cancer and continued
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until first recurrence, death, emigration, ten years, or
31 December 2016.

Results: We included 37,779 breast cancer patients
with 216,793 person-years of follow-up. At diagnosis,
1,862 women had HT; 940 patients developed HT dur-
ing follow-up. Median follow-up time was 5.95 years
(inter quartile range (IQR): 5.75) for patients without
HT, 5.44 years (IQR: 5.28) for patients with prevalent
HT, and 3.45 years (IQR: 4.00) for patients with inci-
dent HT. In total, 6,264 breast cancer patients devel-
oped recurrent disease. Neither prevalent nor incident
HT were associated with the risk of recurrence (ad-
justed HR = 1.06, 95% CI = 0.93, 1.21, and HR =
1.08, 95% CI = 0.88, 1.33, respectively). Stratification
by menopausal status, the receipt of chemotherapy, or
endocrine therapy (tamoxifen or aromatase inhibitors)
did not materially change estimates.

Conclusions: This prospective cohort study suggests
that HT present at the time of diagnosis and incident
HT during follow-up are not associated with the de-
creased rate of breast cancer recurrence.

371. The Impact of Hospital-Diagnosed Overweight
or Obesity on Cancer Risk: A Nationwide Danish
Cohort Study

Sigrid B. Gribsholt1, Deidre C. Fenton1,
Katalin Veres1, Dóra K. Farkas1, Anne G. Ording1,
Bjørn Richelsen1 and Henrik T. Sørensen1,2

1Aarhus University Hospital, Aarhus, Denmark; 2Stanford
University, Stanford, CA

Background: Obesity is a growing worldwide public
health problem and is associated with several types
of cancer. Data are sparse on subsequent cancer risk
among hospital-diagnosed obese patients, including
those with different comorbidities.

Objectives: To examine the association between hos-
pital-diagnosed overweight or obesity, comorbidity,
and subsequent risk of cancer.

Methods: We conducted a nationwide cohort study
in Denmark, using medical databases to identify
all patients with an incident hospital outpatient
clinic or inpatient diagnosis of overweight or obe-
sity (N = 192,166), recorded between 1978 and
2013, yielding up to 35 years of follow up. We
followed cohort members until a first-time diagnosis

of cancer, death, emigration, or 30 November 2013,
excluding the first year of follow up to avoid proto-
pathic bias by cancer symptoms leading to obesity
diagnosis. We computed standardized incidence ra-
tios (SIRs) for cancer as the observed to expected
number of cancers, based on national cancer inci-
dence rates.

Results: The overall SIR of cancer associated with
overweight or obesity was 1.05 [95% confidence in-
terval (CI); 1.03–1.07]. The SIR of cancer was
more increased among overweight or obese patients
who also had other comorbidities, including diabe-
tes: 1.10 (95% CI; 1.04–1.17), chronic obstructive
pulmonary disease: 1.18 (95% CI; 1.09–1.27), and
alcoholism-related disorders: 1.40 (95% CI; 1.16–
1.68). We found greater SIRs associated with over-
weight or obesity for smoking- and alcohol-related
cancers: 1.15 (95% CI; 1.11–1.18), including esoph-
ageal cancer: 1.26 (95% CI; 1.05–1.49), gastric can-
cer: 1.37 (95% CI; 1.21–1.56), colon cancer: 1.21
(95% CI; 1.14–1.29), liver cancer: 2.35 (95% CI;
2.04–2.71), and kidney cancer: 1.85 (95% CI;
1.65–2.07). SIRs were also high for hematological
cancers: 1.25 (95% CI; 1.17–1.33); cancers of neu-
rological origin: 1.19 (95% CI; 1.08–1.31), includ-
ing meningioma: 1.40 (95% CI; 1.17–1.65);
gallbladder cancer: 1.30 (95% CI; 1.04–1.60), uter-
ine cancer: 2.08 (95% CI; 1.92–2.25), and thyroid
cancer: 1.41 (95% CI; 1.14–1.73). The SIR of im-
mune-related cancers was below one: 0.83 (95%
CI; 0.80–0.86).

Conclusions: In this large, long-term follow up study,
overweight or obesity was associated with increased
cancer risk. Given the high prevalence of obesity, this
finding has serious implications for patients and
society.

372. Use of Low-Dose Aspirin and Mortality After
Prostate Cancer: A Nationwide Cohort Study

Charlotte Skriver1, Christian Dehlendorff1,
Michael Borre2, Klaus Brasso3, Signe B. Larsen1,
Susanne O. Dalton1, Mette Nørgaard2,
Anton Pottegård4, Jesper Hallas4,
Henrik T. Sørensen2 and Søren Friis1,2,5

1Danish Cancer Society, Copenhagen, Denmark; 2Aarhus
University Hospital, Aarhus, Denmark; 3Copenhagen
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Background: Secondary pooled analyses of cardio-
vascular clinical trials have suggested that aspirin use
reduces the metastatic potential and mortality of pros-
tate cancer (PC).

Objectives: To evaluate whether post-diagnosis use of
low-dose aspirin improves PC survival.

Methods: We conducted a population-based cohort
study using Danish nationwide demographic and
health registers. The study population comprised all
Danish men aged ≥35 years with a primary diagnosis
of histologically verified PC during 2000�2011.
Post-diagnosis low-dose aspirin use was defined as
≥1 prescription after PC diagnosis and included in
the analyses as a time-varying covariate with expo-
sure-lag of one year. We used Cox proportional haz-
ards models to estimate hazard ratios (HRs) and 95%
confidence intervals (CIs) for PC-specific mortality as-
sociated with post-diagnosis low-dose aspirin use,
with follow-up starting one year after PC diagnosis.
The analyses were adjusted for age at diagnosis, year
of diagnosis, tumour characteristics, initial PC treat-
ment, socioeconomic parameters, medical history,
and concomitant drug use.

Results: Among 29,417 patients, we identified 6,046
PC deaths and 3,797 deaths of other causes during
mean follow-up of 3.5 years (maximum, 11 years).
About one-third (n = 10,309) of the patients used
low-dose aspirin following the PC diagnosis, and
9,053 patients had used low-dose aspirin within 5
years prior to the diagnosis (pre-diagnosis use). We
observed a 16% reduction in the adjusted HR for
PC-specific death (0.84, 95% CI 0.79�0.90) among
post-diagnosis users of low-dose aspirin compared
with non-users (minimally adjusted [age, year, and
clinical stage] HR = 0.95, 95% CI 0.90�1.01). In sub-
group analyses, HRs decreased with increasing cumu-
lative number of low-dose aspirin tablets. The largest
reduction in PC-specific death with post-diagnosis
low-dose aspirin use was seen among patients with a
Gleason score below 7 (HR = 0.61, 95% CI
0.51�0.72). No substantial effect measure modifica-
tions were found according to pre-diagnosis use of
low-dose aspirin or PC stage.

Conclusions: Our results indicate that use of low-dose
aspirin may be associated with an improved prognosis
of PC, particularly among patients with low-grade
tumours.

373. Statin Use and Survival After Ovarian Cancer

Merete K. Hansen1, Freija Verdoodt1,
Susanne K. Kjaer1,2, Anton Pottegård3,
Søren Friis1,4,2 and Christian Dehlendorff1

1Danish Cancer Society, Copenhagen, Denmark; 2Uni-
versity of Copenhagen, Copenhagen, Denmark; 3Univer-
sity of Southern Denmark, Odense, Denmark; 4Aarhus
University Hospital, Aarhus N, Denmark

Background: Statin use has been linked to an im-
proved prognosis of some cancer types; however, evi-
dence is sparse for ovarian cancer.

Objectives: To examine whether statin use is associ-
ated with reduced mortality among ovarian cancer
patients.

Methods: From the Danish Cancer Registry, we iden-
tified all women in Denmark aged 30–84 years with a
histologically verified first diagnosis of epithelial ovar-
ian cancer during 2000–2013. Data on filled prescrip-
tions, migration, death, and patient and disease
characteristics were retrieved from nationwide demo-
graphic and health registries. Use of statins and con-
comitant drugs was defined as two or more
prescriptions after diagnosis of ovarian cancer and
treated as time-varying covariates. Drug exposure
was lagged by one year. Cox proportional hazards
models with follow-up starting 1 year after diagnosis
were fitted to estimate hazard ratios (HRs) and 95%
confidence intervals (CI) for ovarian cancer-specific
and all-cause mortality, respectively, with use of
statins. The HRs were adjusted for age and year of di-
agnosis, clinical stage, concomitant drug use, comor-
bidities, chemotherapy, ovarian cancer histology,
education and income. Effect measure modification
was assessed by stratifying on selected covariates, in-
cluding histologic subtypes and aspirin use.

Results: Among 4,419 patients with epithelial ovar-
ian cancer, 686 patients were statin users following
the ovarian cancer diagnosis. Patients experienced
1,903 ovarian cancer deaths and 2,444 deaths of any
cause. Median follow-up time was 7.0 years. Statin
use was associated with marginally reduced, albeit
not statistically significant, risks of ovarian cancer-
specific (HR = 0.90, CI 0.76–1.08) or all-cause (HR
= 0.90, CI 0.78–1.04) mortality. The associations
did not vary materially with pattern of use, including
intensity (p = 0.77), duration (p = 0.19) and cumula-
tive dose (p = 0.94). We observed statistically non-
significantly reduced risks of ovarian cancer mortality
among statin users in women with endometrioid
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(HR = 0.72, CI 0.43–1.22) or clear cell ovarian cancer
(HR = 0.67, CI 0.27–1.69) and a statistically signifi-
cantly reduced risk in non-users of aspirin (HR = 0.76,
CI 0.60–0.95).

Conclusions: We found no strong evidence of an
overall association between post-diagnostic statin use
and reduced mortality among ovarian cancer patients.
However, our findings of suggested reduced mortality
among women with endometrioid or clear cell ovarian
cancer are worthy of further evaluation.

374. Self-Controlled Assessment of
Thromboembolic Events (TEEs) Risk Following
Intravenous Immune Globulin (IGIV)
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Crystal Garcia3, Madelyn Pimentel3,
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Adam C. Cuker4, Enrique C. Leira1,
Jennifer G. Robinson1 and Scott K. Winiecki5

1University of Iowa, Iowa City, IA; 2Kaiser
Permanente, Oakland, CA; 3Harvard Medical School
and Harvard Pilgrim Health Care Institute, Boston,
MA; 4University of Pennsylvania, Philadelphia, PA;
5Food and Drug Administration, Silver Spring, MD

Background: Since 2013, the US Food and Drug Ad-
ministration (FDA) has required that intravenous im-
mune globulin (IGIV) products carry a boxed
warning concerning the risk of thromboembolic events
(TEEs). The magnitude of this risk is unclear.

Objectives: To assess the risk of arterial and venous
TEEs following IGIV administration.

Methods: Potential IGIV-exposed TEE cases from
2006 to 2012 were identified from the FDA-sponsored
Sentinel Distributed Database and confirmed through
medical record review. A self-controlled risk interval
design was used to quantify the transient increase in
TEE risk during the risk interval (days 0–2 and 0–13
following IGIV for arterial and venous TEEs, respec-
tively) relative to the risk in a later control interval
(days 14–27). For the venous TEE assessment, inpa-
tient IGIV exposures were excluded due to concerns
about time-varying venous TEE risk in hospitalized
patients. Poisson regression was used to estimate the
relative risk (RR) and the absolute risk attributable to
IGIV.

Results: We identified 19,008 eligible new IGIV
users (52% female; 34% aged ≥60 years) who re-
ceived 93,370 treatment episodes. We found evi-
dence for a transient increase in the risk of arterial
TEEs during days 0–2 following IGIV treatment
(RR = 4.69; 95% CI: 1.87, 11.90; absolute increase
in risk = 8.86 events per 10,000 patients, 95% CI:
3.25, 14.6). In the assessment of venous TEE risk,
which included 13,888 patients who received
86,400 outpatient IGIV treatment episodes, we
found no evidence for an increase in risk during
days 0–13 following outpatient IGIV treatment
compared with the control interval (RR = 1.07,
95% CI: 0.34, 3.48).

Conclusions: Our study confirmed that there is a short
period of increased arterial TEE risk following IGIV
administration, though the absolute risk of arterial
TEEs appears to be low. While there was no increased
risk of venous TEE in the first two weeks following
IGIV, with the self-controlled approach we cannot ex-
clude the possibility of an increased risk for more de-
layed venous events. Continued pharmacovigilance
efforts are warranted to monitor and limit the risk of
IGIV-associated TEEs.

375. Nordic Country Patient Registry for Immune
Thrombocytopenia (NCPRITP): A Cohort of
Patients with Chronic Immune Thrombocytopenia
in Denmark, Sweden, and Norway

Christian F. Christiansen1, Shahram Bahmanyar2,
Waleed Ghanima3, Nickolaj R. Kristensen1,
Scott Stryker4, John Acquavella1, Kara Cetin5,
Mette Nørgaard1 and Henrik Toft Sørensen1

1Aarhus University Hospital, Aarhus, Denmark
2Karolinska Institutet, Stockholm, Sweden; 3Østfold
Hospital Trust, Fredrikstad, Norway; 4Amgen Inc.,
South San Francisco, CA; 5Amgen Inc., Thousand
Oaks, CA

Background: Immune thrombocytopenia (ITP) is a
rare disease characterized by isolated low platelet
counts and an increased tendency to bleed. As yet,
there have been no large, population-based cohorts
established to describe its long-term clinical course
and investigate the effectiveness and safety of related
therapies.

Objectives: To describe the establishment of the
NCPRITP and the characteristics of patients
enrolled.
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Methods: Encompassing Denmark, Norway, and
Sweden, the NCPRITP started as a population-based
post authorization safety study to assess the long-term
safety of romiplostim in treating ITP. It includes pa-
tients with prevalent chronic ITP (cITP–ITP lasting
>6 months) as of 04/01/2009 and incident cITP diag-
nosed from 04/01/2009 to 12/31/2014, confirmed
through medical record review. Incident cases will
continue to be accrued through 2019. Through linkage
of data from the national health registries and medical
record review, the registry has rich clinical information
for all enrolled ITP patients, including comorbidities,
treatments, lab values (e.g., platelet counts), and com-
plete follow-up for several adverse events of interest
(e.g., bleeding and thromboembolic/thrombotic
events). Additionally, available bone marrow samples
are restained and reexamined for reticulin and collagen
content to assess Thiele’s myelofibrosis (MF) grading.

Results: The NCPRITP includes 3,749 patients with
confirmed cITP (41% prevalent and 59% incident),
with a female preponderance (58%) and median age
of 56 years at cITP diagnosis. Median follow-up time
was 4.3 years. At study enrollment, 24% had grade 3
thrombocytopenia (platelet count <50 × 109/L), 68%
had no other comorbid conditions of interest, 16%
were splenectomized, and 41% had at least one previ-
ous ITP therapy (mainly oral glucocorticoid steroids).
Currently, 718 bone marrow samples from 566 pa-
tients have been retrieved.

Conclusions: The NCPRITP provides an example of
how, within the Nordic countries’ uniform health care
systems, registries can be established to study the clin-
ical course of rare diseases such as ITP and the safety
of drugs used to treat these patients.

376. Interaction Between Clopidogrel and Selective
Serotonin Reuptake Inhibitors (SSRI): Does Order
Matter?

Katsiaryna Bykov1,2, Sebastian Schneeweiss2,1,
Robert J. Glynn2,1, Murray A. Mittleman1 and
Joshua J. Gagne2,1

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA

Background: We previously found that patients who
initiate clopidogrel while treated with a cytochrome
P450 (CYP) 2C19-inhibiting SSRI have a higher risk
of subsequent ischemic events as compared to patients

who initiate clopidogrel while treated with other
SSRIs. It is not known whether initiating an inhibiting
SSRI later in clopidogrel therapy will also increase
risk of ischemic events.

Objectives: To assess clinical outcomes following ini-
tiation of a CYP2C19-inhibiting SSRI versus other
SSRIs among patients treated with clopidogrel.

Methods: Using 5 US claims databases (1998–2013)
we conducted a cohort study of clopidogrel initiators
who encountered treatment with SSRI during their
clopidogrel therapy. Patients were variable ratio-
matched by propensity score (PS) within each data-
base and followed for as long as they were exposed
to both clopidogrel and index SSRI group (inhibitors
[fluoxetine or fluvoxamine] versus other SSRIs) for
the occurrence of ischemic events (myocardial in-
farction, ischemic stroke, or a revascularization pro-
cedure) and bleeding events (gastrointestinal bleed
or hemorrhagic stroke). Cox regression models, strat-
ified on matching ratio and database, were used to
estimate hazard ratios (HR) and 95% confidence in-
tervals (CI). The results were combined with previ-
ous evidence from patients who initiated
clopidogrel while on SSRI therapy using random-ef-
fect meta-analysis.

Results: The PS-matched cohort comprised 2346 pa-
tients in the CYP2C19-inhibiting SSRI group and
16115 patients in the other SSRIs group. Comparing
those treated with an inhibiting SSRI to those treated
with other SSRIs, the HR for ischemic events was
1.07 (95% CI, 0.82–1.40) and the HR for bleeding
was 1.00 (95% CI, 0.42–2.36). Meta-analysis revealed
no heterogeneity (I2 = 0% for both outcomes) and the
pooled estimates were 1.11 (95% CI, 1.01–1.22) for is-
chemic events and 0.81 (95% CI, 0.55–1.18) for
bleeding.

Conclusions: Initiation of CYP2C19-inhibiting SSRI
later in clopidogrel therapy was associated with a
small increase in the risk of subsequent ischemic
events, which, while not statistically significant, is
compatible with the prior evidence from patients who
initiated clopidogrel while treated with an SSRI.

377. Association of Antithrombotic Drug Use with
Subdural Hematoma Risk

Anton Anton Pottegård1, Luis A.G. Rodríguez2,
Maja Hellfritzsch1, Frantz R. Poulsen3,4, Bo Halle4,
Jesper Hallas1 and David Gaist4,3
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Background: Incidence of subdural hematoma (SDH)
has been reported to be increasing. To what extent this
is related to increasing antithrombotic drug use is
unknown.

Objectives: To estimate trends in SDH incidence
and antithrombotic drug use in the general popula-
tion and the association between antithrombotic
drug use and SDH risk.

Methods: We obtained data from the nationwide
Danish health care registries. Use of antithrombotic
drugs as well as incidence of SDH over time was
analyzed using descriptive statistics. In a case-con-
trol analysis, we identified 10,010 patients aged
20–89 years with a first-ever SDH (2000 to
2015) that we matched on age, sex, and calendar
year to 400,380 general population controls. Condi-
tional logistic regression models were used to esti-
mate the association between use of single and
combined antithrombotic drug treatment and the
risk of SDH, expressed as odds ratios (OR), while
adjusting for comorbidity, education level, and in-
come. Further, the population attributable propor-
tion (APpop) associated with antithrombotic drug
use was calculated.

Results: The prevalence of use of antithrombotic
drugs per 1,000 individuals in the general population
increased from 31.0 in 2000 to 76.9 in 2015, while
the SDH incidence rate increased from 10.9 to 19.0
per 100,000 person-years. Among the 10,010 SDH
cases entering the case-control study (mean age,
69.2 years; 34.6% women), 47.3% were using anti-
thrombotic medications. An increased risk of SDH
was seen with current use of low-dose aspirin (OR
1.24, 95%CI 1.15–1.33), clopidogrel (OR 1.87, 95%
CI 1.57–2.24), direct oral anticoagulants (OR 1.73,
95%CI 1.31–2.28), and vitamin K-antagonists
(VKA) (OR 3.69, 95%CI 3.38–4.03). The risk of
SDH was highest when VKA was used concurrently
with an antiplatelet drug, in particular clopidogrel
(OR 7.93, 95%CI 4.49–14.02). Among SDH cases,
the proportion that could be attributed to antithrom-
botic therapy increased during 2000 to 2015 from
9.5% to 21.9%.

Conclusions: In Denmark, antithrombotic drug use
was associated with higher SDH risk, with highest
odds of SDH associated with VKA and combined an-
tithrombotic treatment. The increased incidence of
SDH in 2000–2015 is associated with increased use
of antithrombotic drugs, particularly VKA use among
older patients.

378. Factors Associated with Bleeding and
Thrombotic Events in Anticoagulant Users During
Hospitalization

Albert R. Dreijer1, Marieke J.H.A. Kruip1,
Jeroen Diepstraten2, Rolf Brouwer2,
Frank W.G. Leebeek1 and
Patricia M.L.A. van den Bemt1

1Erasmus Medical Center, Rotterdam, Netherlands;
2Reinier de Graaf Hospital, Delft, Netherlands

Background: Many studies have shown the risk of
bleeding and thrombotic complications in anticoagu-
lant users. However, little is known about these com-
plications in a general patient population during
hospitalization, where anticoagulant therapy is often
initiated or interrupted and where patients may be
more vulnerable to complications.

Objectives: Main aim is to determine the prevalence
of in-hospital bleeding episodes and thrombotic events
in anticoagulant users admitted to an academic hospi-
tal and a general hospital. Secondary aim is to deter-
mine the type and location of bleeding and
thrombotic events and the factors that are associated
with bleeding and thrombotic events.

Methods: Design: Prospective, observational multi-
center study. Study population: Patients admitted to
Erasmus University Medical Center and Reinier de
Graaf Hospital between October 2015 and October
2016, using one or more therapeutically dosed antico-
agulants. Exclusion criteria were hospitalization for
less than 24 hours and admission to an Intensive Care
Unit. Primary outcome: Prevalence of in-hospital
bleeding episodes and thrombotic events in anticoagu-
lant users. Secondary outcomes: Type and location of
bleeding episodes and thrombotic events and factors
that are associated with bleeding or thrombotic events.
Statistical analysis: univariate and multivariate logistic
regression analysis was performed.

Results: 942 patients were included. The prevalence
of in-hospital bleeding episodes was 8.8%, of which
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44.6% were surgical site bleeding events. Multivariate
logistic regression analysis indicated that female gen-
der (odds ratio [OR] 1.82; 95% confidence interval
[CI] 1.11–2.99), age 70 years or older (OR 1.73;
95% CI 1.03–2.89), hospitalization of 5 days or longer
(OR 2.86; 95% CI 1.43–5.72), admission to the aca-
demic hospital (OR 1.93; 95% CI 1.12–3.34) and admis-
sion to surgical wards (OR 1.98; 95% CI 1.20–3.73)
were associated with more bleeding events. The preva-
lence of thrombotic events during hospitalization was
3.1%. Pulmonary embolism was the largest subgroup
(18.5%). Multivariate logistic regression analysis indi-
cated that age 70 years or younger (OR 2.70; 95% CI
1.12–6.50) and hospitalization of 5 days or longer
(OR 5.93; 95% CI 1.38–25.26) were associated with
more thrombotic events.

Conclusions: Anticoagulation therapy carries high
risks for patient safety, such as bleeding and throm-
botic complications which both occur frequently in
hospitalized patients.

379. Does Discontinuation of an
Antihyperlipidemic Drug during Warfarin
Therapy Increase the Risk of Venous
Thromboembolism and Stroke?

Charles E. Leonard1, Colleen M. Brensinger1,
Warren B. Bilker1, Stephen E. Kimmel1,
Heather J. Whitaker2 and Sean Hennessy1

1University of Pennsylvania, Philadelphia, PA; 2The
Open University, Milton Keynes, United Kingdom

Background: Warfarin is commonly used together
with antihyperlipidemics, some of which may slow
warfarin deactivation via cytochrome P450 (CYP)
2C9, 3A, and/or 1A2 inhibition. Discontinuation of
such antihyperlipidemics may result in under-
anticoagulation, as the metabolism of warfarin is no
longer inhibited.

Objectives: To quantify the risk of venous thrombo-
embolism (VTE)/ischemic stroke (IS) due to discon-
tinuation of individual statins or fibrates in persons
who had their warfarin dose titrated during
antihyperlipidemic therapy.

Methods: Using 1999–2011 United States Medicaid
claims from five large states (California, Florida,
New York, Ohio, and Pennsylvania), we conducted a
series of bidirectional self-controlled case series stud-
ies—one for each antihyperlipidemic of interest

(atorvastatin, fenofibrate, gemfibrozil, lovastatin, prav-
astatin, rosuvastatin, simvastatin). Outcomes were
ascertained by inpatient International Classification
of Diseases 9th Revision Clinical Modification dis-
charge diagnoses for VTE/IS (positive predictive
value: 88–95%). The exposed (to recent discontinua-
tion) period was a maximum of 90 days of observation
time immediately following antihyperlipidemic dis-
continuation. The unexposed period included all other
observation time except a washout period during days
91–180 after antihyperlipidemic discontinuation. Dy-
namic confounders were included in a conditional
Poisson model. Pravastatin results served as a negative
control, as it does not affect CYP isozymes.

Results: Analyses of individual antihyperlipidemics
included 11 (gemfibrozil) to 235 (simvastatin) persons
with at least one VTE/IS. Adjusted incidence rate ra-
tios (IRRs) ranged from 0.21 (95% confidence inter-
val: 0.02, 2.82) for rosuvastatin to 2.16 (0.06, 75.0)
for gemfibrozil. None of the confidence intervals ex-
cluded the null value. Ratios of IRRs for each
antihyperlipidemic vs. pravastatin were also consistent
with the null.

Conclusions: Despite using an underlying dataset of
millions of persons, we had little precision in estimat-
ing IRRs for VTE/IS among warfarin-treated persons
discontinuing individual antihyperlipidemics. This
may be due to a low number of outcomes, challenges
in precisely determining drug discontinuation in ad-
ministrative claims, and/or the large proportion of ob-
servation time accounted for by the exposed window.

380. Mitigating Bias Due to Measurement Error by
Trimming

Mitchell M. Conover1, Kenneth J. Rothman2,3,
Til Stürmer1 and Michele Jonsson Funk1

1Gillings School of Global Public Health, University of
North Carolina at Chapel Hill, Chapel Hill, NC; 2RTI
Health Solutions, Research Triangle Park, NC; 3Boston
University School of Public Health, Boston, MA

Background: Inverse probability of treatment
weighting (IPTW) is vulnerable to bias due to highly
influential observations. We hypothesized that mis-
classification of a confounder – particularly a strong
indication for treatment – may lead to up-weighting
of misclassified individuals in the tails of propensity
score (PS) distributions.
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Objectives: Evaluate bias and precision of IPTW esti-
mators in presence of a misclassified confounder and
assess the degree to which trimming mitigates impact
on bias and precision.

Methods:We generated 1,000 plasmode cohorts, each
with n = 10,000 sampled with replacement from 5,245
NHANES respondents (1992–2012) age 40–79 with
labs and no prior statin use. We simulated statin initi-
ation as a function of demographics and CVD risk
factors. We simulated outcomes as a function of the
10-year CVD risk score and a homogenous statin effect
(rate ratio [RR] = 0.5). We randomly misclassified a
dichotomous confounder that was a strong indication
for treatment (OR = 16) in 5% of selected popula-
tions (e.g. all patients, exposed, those with outcome)
to explore 15 potential measurement error mecha-
nisms. We fit PS models in the misclassified data
and estimated RRs and RDs using IPTW and 1:1
PS matching, with and without asymmetric trimming
(1%, 2%, 5%). We calculated 95% confidence
interval widths (CIW) as the upper-lower limit of
ln(RR).

Results: IPTW bias was substantial when misclassifi-
cation was differential by outcome (RR range: 0.38–
0.63) and otherwise minimal (RR range: 0.51–0.53).
For all 15 mechanisms, 1:1 matching out-performed
untrimmed IPTW and trimming reduced bias for
IPTW, nearly eliminating it at 5% trimming (RR
range: 0.49–0.52). For example, when the covariate
was misclassified for 5% of those with the outcome
(0.3% of cohort), the untrimmed IPTW estimate was
more biased and less precise (RR = 0.39 [CIW =
0.66]) than IPTW unadjusted for the misclassified covar-
iate (RR = 0.59 [CIW = 0.41]) or 1:1 matching (RR =
0.50 [CIW = 0.49]). After 1% trimming, the IPTW esti-
mate was unbiased and more precise (RR = 0.50 [CIW
= 0.41]) than the matched estimate (RR = 0.51 [CIW =
0.49]). In parallel simulations of a homogenous effect
on the absolute scale, findings were similar.

Conclusions: Differential misclassification of a strong
indication for treatment resulted in biased and impre-
cise IPTW estimates. Bias due to covariate measure-
ment error exceeded the bias in the absence of
control for the covariate in some scenarios. Asymmet-
ric trimming effectively eliminated this bias and pro-
duced estimates that were more precise than 1:1
matching.

381. Instrumental Variables to Test for
Unmeasured Confounding: A Precautionary Note

M. Sanni Ali1, Sara Khalid1, R. HH Groenwold2,3,
Gary S. Collins1, O.H. Klungel2,4 and
Daniel Prieto-Alhambra1,5

1University of Oxford, Oxford, United Kingdom;
2University Medical Center Utrecht, Utrecht,
Netherlands; 3University of Utrecht, Utrecht,
Netherlands; 4University of Utrecht, Utretch,
Netherlands; 5Universitat Autonoma de Barcelona
and Instituto de Salud Carlos III, Barcelona, Spain

Background: Bias due to unmeasured confounding
can be amplified when instrumental variables (IV)
are included in a propensity score (PS) or regression
model. Several authors underline the importance of co-
variate selection to avoid including IVs, whilst others
advocate for the use of an IV to test for the existence
of unmeasured confounding instead of using it to con-
trol for confounding.

Objectives: To evaluate the performance of instru-
mental variables to test for unmeasured confounding.

Methods: We conducted simulation studies using bi-
nary IV, covariates, treatment and outcome data. Dif-
ferent scenarios were evaluated for correlations
between an IV and an unmeasured confounder (U).
IV analysis, PS matching and inverse probability
weighting (IPTW) using Poisson models were used
to estimate treatment effects (relative risk). Change in
effect estimates between PS models without the IVs
versus with the IVs was considered as bias amplifica-
tion and was used as a test for unmeasured confound-
ing. Percentage bias (PB) was calculated for PS
methods and IV models for each of the proposed
scenarios.

Results: When the IV was independent of U, it was
able to detect unmeasured confounding in PS
matching (BP=10% without the IV versus 18% with
the IV in the PS model). In IPTW, the test was unable
to detect unmeasured confounding (BP=8.7% without
the IV versus 10% with the IV in the PS model). Ad-
justed and unadjusted IV models yielded the least bi-
ased estimates with PB of 0.7% and 2%,
respectively. When the IV was correlated with U,
i.e., one IV assumption was violated, the test was un-
able to detect unmeasured confounding (PB=13%
without the IV versus 14% without the IV in the PS
model).

Conclusions: Small violations of the IV assumption
that the IV is independent of measured and
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unmeasured confounders yielded an IV test that was
unable to detect unmeasured confounding. When the
assumptions are met, IV can be used to control for un-
measured confounding and its use to test unmeasured
confounding should be avoided.

382. Finding Optimal Propensity Score Estimators
Using a Modified Plasmode Simulation Framework

Yuxi Tian1, Martijn Schuemie2 and Marc A. Suchard3

1David Geffen School of Medicine at UCLA, Los
Angeles, CA; 2Janssen Research and Development,
Titusville, NJ; 3University of California, Los Angeles,
Los Angeles, CA

Background: Propensity score adjustment in high-di-
mensional healthcare data provides a means for con-
founding control. Reliable framewosrks for
establishing and assessing causative effects are needed
to determine the relative performance of methods in
observational settings.

Objectives: We aim to compare the performance of
three covariate selection methods in propensity score
estimation – L1 regularized regression (LASSO), ex-
posure and bias based high dimensional propensity
score (hdPS) – using a modified version of the
plasmode simulation framework that improves simula-
tion accuracy.

Methods: We construct simulated cohorts based on
two previously published new-user cohort studies re-
garding anticoagulants and nonsteroidal anti-inflam-
matory drugs in longitudinal health databases. We
use concepts from the plasmode simulation framework
to simulate survival times under different permutations
of the true hazard ratio, outcome prevalence, sample
size, unmeasured confounding, and covariate sets.
We make several modifications to the plasmode simu-
lation framework to improve fidelity to desired simula-
tion parameters and reduce bias in hazard ratio
estimation. We used a propensity score matched sur-
vival outcome model to estimate the true hazard ratio.
We assessed the performance of the three propensity
score estimation methods through their accuracy in
predicting the true hazard ratio, their ability to con-
struct balanced cohorts, and their susceptibility to
non-convergence during the estimation process.

Results: No one propensity score method performed
uniformly better across all assessment metrics and
simulation parameters. The two hdPS methods were

susceptible to non-convergence with smaller sample
sizes. Bias-based hdPS performed well at low outcome
prevalences, but not when the true outcome model was
small. LASSO provided the best covariate balancing
of the three methods. All three methods generally
displayed good coverage of the true hazard ratio across
repeated simulations.

Conclusions: Our simulation framework builds upon
the plasmode simulation framework and more faith-
fully simulates under certain specified parameters.
The three propensity score covariate selection methods
demonstrated comparable performance in estimating
true hazard ratios, but the LASSO demonstrated better
covariate balancing than and did not suffer from non-
convergence as did the two hdPS methods.

383. Using Causal Diagrams to Visualize Solutions
for the Built-In Selection Bias of the HR in the
Context of Time-Varying Exposures: An Example
from Asthma Research

Cristina Longo1, Gillian Bartlett1,
Tracie A. Barnett2,3 and Tibor Schuster1

1McGill University, Montreal, QC, Canada; 2INRS-
Armand-Frappier Institute, Laval, QC, Canada; 3CHU
Sainte-Justine Research Center, Montreal, QC, Canada

Background: The Hazard Ratio (HR) is one of the
most commonly reported effect measures in drug
safety and effectiveness studies. Although it is well
known that the HR’s built-in selection bias limits its
causal interpretation, little work has been done to for-
mally explore potential corrections for this bias in the
time-varying exposure context.

Objectives: i) To investigate the built-in selection bias
of the HR using an example in asthma research, and ii)
to propose a weighting-based correction approach for
this bias motivated by causal diagrams within the con-
text of time-varying exposures.

Methods: We describe two possible causal structures
underlying the hypothesized biological relationship
between an exposure that may or may not vary over
time, and an outcome that could potentially recur
(i.e. excluding death). We use a real-life example from
asthma research to work through the causal structures,
where the exposure is obesity status, measured at base-
line and subsequently updated throughout follow-up,
and the event of interest is a composite endpoint for
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asthma exacerbations. Using causal diagrams, we ex-
plore the consequences of the built-in selection bias
of the HR with respect to the depletion of susceptibles
phenomenon and other potential problems, such as
non-collapsibility, that result from restricting our anal-
ysis to the first event. The resulting bias leads to a spu-
rious time-varying HR and an underestimation of the
true average causal effect.

Results: We propose a solution using a weighting ap-
proach to correct for the selection bias inherent to the
HR. Applying this approach, we emulate what the
‘survival’ experiences would have been had the deple-
tion of susceptibles not occurred. In the asthma exam-
ple, the marginal average HR for obesity without the
correction was 1.35 (95% CI: 0.95–1.91), with a clin-
ically relevant and statistically significant variation
with the squared function of time. In contrast, the mar-
ginal average HR for obesity with the correction was
1.67 (95%CI 1.41–1.98), which did not show relevant
variation with time.

Conclusions: We propose a bias correction motivated
by causal diagrams for the built-in selection bias of the
HR. Further research is warranted to determine the
conditions in which the validity of this correction
method holds.

384. Quantifying the Impact of Differential
Confounder Misclassification on the Choice of
Lookback Period

John G. Connolly and Joshua J. Gagne

Harvard TH Chan School of Public Health, Boston,
MA

Background: Prior simulation studies have concluded
that an all-available approach to confounder adjust-
ment in claims data is superior to a fixed lookback ap-
proach without explicitly considering the impact of
differential confounder misclassification.

Objectives: To compare all-available versus fixed
lookback approaches to confounder adjustment in set-
tings with and without differential confounder
misclassification.

Methods: Each simulated patient had a binary expo-
sure, outcome, and confounder. The distribution of
pre-exposure baseline time was based on a cohort of
Medicare patients. The confounder was simulated to
occur prior to exposure, according to a uniform

distribution, for 25% of the cohort. We used logistic
regression models to induce relationships between
the variables. We simulated a confounder whose rela-
tionship to the outcome decreased over time but whose
relationship to treatment was constant. The baseline
probability of exposure was 35%, the baseline proba-
bility of the outcome was 15%, and the exposure-out-
come relationship was set at an odds ratio (OR) of 1.
Confounders were measured only if they occurred
both after a patient entered the database and during
the designated covariate assessment period.
The 10,000 patient dataset was recreated and

reanalyzed 2,000 times. In each analysis we adjusted
for the confounder using fixed lookback periods of 6,
12, and 24 months, as well as all-available lookback
periods requiring 6, 12, and 24 months minimum en-
rollment, and compared them by residual bias. To gen-
erate differential misclassification, we manipulated the
dataset so that the exposed group had half the available
baseline time of the unexposed group.

Results: The crude OR was 1.15 (95%CI: 1.04, 1.28).
For each lookback period length, a fixed lookback
analysis was less biased than an all-available lookback
analysis in the presence of differential confounder mis-
classification. The optimal approach was a 24 month
fixed lookback period, with an OR of 1.05 (95%CI:
0.81, 1.42). The most biased was the 6 month all-avail-
able approach, which produced and OR of 1.12 (95%
CI: 1.00, 1.26). Adjustment for the available baseline
time improved the performance of the all-available ap-
proaches. When misclassification was non-differential,
the all-available approaches were less biased for each
lookback length.

Conclusions: Fixed lookback periods are preferred in
settings with high differential confounder
misclassification.

385. Handling Missing Covariate Data and
Changes in Exposure Status in Electronic Health
Records: An Empirical Approach

John R. Tazare, Ian J. Douglas and
Elizabeth J. Williamson

London School of Hygiene and Tropical Medicine,
London, United Kingdom

Background: Electronic health records (EHRs) are
widely used in research but contradictory results can
undermine their use. For example, a recent cohort
analysis of EHR data found an increased risk of
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myocardial infarction (MI) amongst proton pump in-
hibitor (PPI) users, whilst a self-controlled case series
(SCCS) using the same data found no increased risk,
suggesting between person confounding may have
been a problem. SCCS limitations mean a more gen-
eral solution is needed.

Objectives: To evaluate the robustness of results to
the statistical approach taken to handle missing con-
founders and treatment (i.e. PPI exposure) switching
in the PPI dataset.

Methods: We used the United Kingdom Clinical
Practice Research Datalink linked with the Myocar-
dial Ischaemia National Audit Project. The exposure
was PPI prescribing in clopidogrel users. Cox
models compared the hazard of MI amongst PPI
users and non-users. To investigate treatment
switching, we performed “intent-to-treat,” “per-proto-
col” and “as-treated” analyses, incorporating proba-
bility weights to account for participant differences
between those who did and did not change exposure
status during follow-up. We incorporated informa-
tion from additional confounders, omitted from the
initial analyses due to substantial missingness, via a
number of approaches including multiple imputation.
Results were compared to the original cohort
analysis.

Results: 24471 patients took clopidogrel and aspirin,
of whom 50% were prescribed a PPI. Of PPI users,
365 (3%) had an incident MI versus 369 (2%) in
non-users. The original adjusted HR for the associa-
tion between PPI use and MI was 1.30 (95% CI:
1.12–1.50). Different approaches to treatment
switching made little impact on the HR. Results were
sensitive to the missing data approach; incorporating
confounders previously omitted due to substantial
missingness via multiple imputation gave a HR of
1.11 (95% CI: 0.96–1.30).

Conclusions: In EHR analyses, restricting to poten-
tial confounders with little or no missing data risks
wasting information on important confounders lead-
ing to bias. To improve validity, it is important to un-
derstand the reason for missing data and perform
sensitivity analyses using appropriate statistical
techniques.

386. Identifying Gastrointestinal Symptoms within
an Electronic Health Record Database Among
Patients with Type 2 Diabetes Treated with a GLP-
1 Agonist

Anthony P. Nunes1,2, John D. Seeger1,
Stephen M. Ezzy1 and Anita M. Loughlin1

1Optum Epidemiology, Boston, MA; 2University of
Massachusetts Medical School, Worcester, MA

Background: Assessments of the occurrence of gas-
trointestinal (GI) symptoms associated with GLP-1 ag-
onists within real world data systems (e.g.
administrative claims and electronic health records
[EHR]) are generally limited to more severe experi-
ences that result in a diagnostic code or a specific treat-
ment. Less severe experiences may be recorded as
symptoms within the clinical notes of an EHR system.

Objectives: We sought to identify GI symptoms, in-
cluding nausea, vomiting, constipation, and diarrhea,
within an EHR database using a combination of struc-
tured data fields (diagnoses, treatments, and proce-
dures) and free-text recorded symptoms in clinical
notes abstracted via natural language processing
(NLP).

Methods: Using the Optum EHR Database, we identi-
fied a cohort of patients with type 2 diabetes initiating
an injectable GLP-1 between 2012 and 2015. Occur-
rences of GI symptoms were identified by diagnostic
codes only (Dx-Only) and by diagnostic codes and
NLP of the clinical notes (Dx-NLP). A generalized
NLP system abstracted clinical terms and context from
the free text notes, and patterns of note mentions and
modifiers were then used to identify events (excluding
negations and ambiguous mentions). Incidence rates
and 95% confidence intervals were calculated and
expressed per 1,000 person-years (py).

Results: Among 2,008 GLP-1 agonist initiators with
an average of 2-years of follow-up, there were 713
GI events among 348 patients identified by Dx-Only,
and 2,435 events among 534 patients identified by
Dx-NLP. The incidence rate of GI events was 134.4
per 1,000 py (120.6-149.3) for Dx-Only and 225.5
per 1,000 py (206.8–245.5) for Dx-NLP identified
events. The frequency of negated and/or ambiguous
mentions were higher among patients with GI events.
For example, the frequency of negated mentions of
vomiting was 28% among those with no vomiting
event and 37% among those with a vomiting event.

Conclusions: More than three times as many GI
events were identified using a combination of diagnos-
tic codes and NLP relative to relying on diagnostic
codes alone. The increased frequency of negated and
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ambiguous mentions of GI symptoms among patients
with GI events is consistent with increased screening
of patients at higher risk of GI events, and may be con-
sidered as a potential source of surveillance bias in ep-
idemiological studies of real world EHR data. Other
features of this GI symptom measure, such as the soci-
ology of GI symptom reporting also need to be
considered.

387. Algorithmsto Identify Pertussis in Four
European Primary Care Databases - The
ADVANCE Project

Rosa Gini1, Caitlin Dodd2, Kaatje Bollaerts3,
Claudia Bartolini4, Giuseppe Roberto4,
Consuelo Huerta5, Elisa Martín-Merino5,
Talita Duarte Salles6, Gino Picelli7, Lara Tramontan7,
Giorgia Danieli7, Benedikt Becker2,
Charlotte Switzer8, Sonja Banga8, Jorgen Bauwens9,
Daniel Weibel2 and Miriam Sturkenboom2

1Agenzia Regionale di Sanita’ della Toscana,
Florence, Italy; 2Erasmus University Medical Centre,
Rotterdam, Netherlands; 3P95, Leuven, Belgium;
4Agenzia regionale di sanita’ della Toscana, Florence,
Italy; 5Agencia Española de Medicamentos y
Productos Sanitarios, Madrid, Spain; 6Sistema de
Información para el Desarrollo de la Investigación
en Atención Primaria, Barcelona, Spain; 7Pedianet,
Padua, Italy; 8Sanofi Pasteur, Toronto, ON, Canada;
9Brighton Collaboration Foundation, Zurich,
Switzerland

Background: European databases differ in structure,
language or coding systems, and reflect differences
in access to healthcare facilities. This has conse-
quences on sensitivity and specificity of case-finding
algorithms that identify diseases.

Objectives: To explore the effect of using different
case-finding algorithms for pertussis on the resulting
incidence rate (IR) of events in children in 4 European
primary care databases

Methods: Databases participating in the ADVANCE
project and included in this analysis were SIDIAP
and BIFAP (ES), THIN (UK) and PEDIANET (IT).
Components of the event identification were specific
diagnosis concepts (SD, like Bordetella pertussis),
concepts referring to unspecified diagnosis or highly
predictive symptoms (UDS, like whooping cough to
due unspecified organism, apnea, cyanosis), or drug
use concepts (macrolides). The custom-built tool

CODEMAPPER allowed semi-automatic mapping of
concepts to Read, ICPC, ICD10 and ICD9 codes using
the Unified Medical Language System. Different com-
binations of the three components were designed, with
expected different sensitivity and specificity. The IR
during one year of follow-up of those combinations
was investigated in two cohorts of children aged 0-
14, starting on 1st September 2012 and 2014. Compo-
nents could occur at any time during each period, but
only the first event in each period was included in
the IR calculation.

Results: 3,841,957 person years (PY) of children aged
0-14 were included in the analysis. The IR of using the
SD component alone yielded IRs of 4, 14, 5, and 1 per
100,000PY in THIN, BIFAP, SIDIAP, and
PEDIANET, respectively. Adding all children in the
UDS component to those in SD increased the IRs to
23, 27, 88 and 82 per 100,000PY. Among children
in UDS, 35.5%, 40.8%, 82.0%, and 50.8% also had
a prescription of macrolides. Adding only those chil-
dren who had both UDS and a macrolide prescription
to those in SD resulted in IRs of 11, 20, 73, and 43
per 100,000PY.

Conclusions: The observed heterogeneity in IR of the
most specific algorithm (SD) may be due to differ-
ences in how the process of diagnosing pertussis is
captured in the databases, rather than differences in
true incidence, and may imply that the sensitivity of
SD is heterogeneous. This may result in heterogeneity
in results of multi-database studies on pertussis. The
component analysis aids to quantify expected hetero-
geneity and to design sensitivity analyses, possibily
tailored to the database, to address it.

388. Identifying Patients with High Care-
Continuity to Improve Validity of Comparative
Effectiveness Research Using Electronic Health
Records

Kueiyu Joshua Lin1, Daniel E. Singer2,
Robert J. Glynn1 and Sebastian Schneeweiss1

1Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA; 2Division of General Medicine,
Department of Medicine, Massachusetts General
Hospital and Harvard Medical School, Boston, MA

Background: Care-discontinuity, defined as receiving
care outside of an electronic health records (EHR)
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system, was associated with substantial information
bias when using EHR as the sole data source for com-
parative effectiveness research (CER).

Objectives: To develop and validate a prediction
model for identifying patients with high care-continu-
ity in whom information bias due to care-discontinuity
could be minimized.

Methods: Study cohort comprised patients aged 65
and older in EHR from two US provider systems
linked with Medicare insurance claims data from
2007/1/1 to 2014/12/31. We measured care-continu-
ity by Mean Proportion of Encounters Captured
(MPEC) by the study EHR system when compared
to records in the claims data. With predictors avail-
able in a typical EHR system, we built a prediction
model for MPEC by Lasso regression, using the
two EHR systems as the training and validation
sets. Within levels of predicted care-continuity, for
40 CER-relevant variables, we quantified misclassi-
fication by mean sensitivity of EHR capturing the
relevant codes (sensitivity_40_variables) and Mean
Standardized Differences between the proportions
of these variables based on EHR alone vs. the
linked claims-EHR data (MSD_40_variables, <0.1
was used to indicate satisfactory variable classifica-
tion). We compared the combined comorbidity
scores in those with high vs. low predicted care-
continuity.

Results: Based on 104,403 patients in the training
and 79,336 in the validation set, our prediction model
yielded a score highly correlated with the measured
care-continuity (MPEC) in both training and validation
sets (Spearman correlation=0.77, 0.81, respectively).
Patients in the best predicted care-continuity decile
had 25.4–25.5 fold higher Sensitivity_40_variables and
7.6–8.6 fold smaller MSD_40_variables (i.e. less misclas-
sification), when compared to those in the worst pre-
dicted care-continuity decile. Patients with top 20%
predicted care-continuity were found to have satisfac-
tory variable classification. They also had comparable
comorbidity profiles when compared to the rest of
study population, suggesting possible generalizability
of findings based on high care-continuity patients in
the studied systems.

Conclusions: Restriction to patients with high pre-
dicted care-continuity may reduce misclassification
of key variables and improve validity of CER relying
exclusively on EHR.

389. Identifying Relapsing-Remitting Multiple
Sclerosis (RRMS) in United States Integrated De-
livery Network Healthcare Electronic Health Re-
cord Data

Hoa V. Le1, Monica G. Kobayashi1,
Aaron W.C. Kamauu2, John R. Holmén3,
Christopher L. Fillmore3, Chi ThiLe Truong4 and
Schiffon L. Wong5

1PAREXEL, Durham, NC; 2Anolinx LLC, Salt Lake
City, UT; 3Intermountain Healthcare, Murray, UT;
4MedCodeWorld, Mississauga, ON, Canada; 5EMD
Serono, Inc., Billerica, MA

Background: Algorithms may be used as proxies
when databases do not contain clinical results. Vali-
dated algorithms increase the ability to conduct obser-
vational studies that focus on the comparative
effectiveness and safety of medical products for multi-
ple sclerosis (MS).

Objectives: To develop and validate operational elec-
tronic health record (EHR)-based algorithms for
RRMS patient identification in a US Integrated Deliv-
ery Network (IDN) healthcare system.

Methods: IDN data (2010–2014) were queried for the
study inclusion criteria: MS diagnosis, age > 18 years,
and > 1 year baseline history. Exclusion criteria in-
cluded other demyelinating diseases and pregnancy.
The EHR-based algorithm used natural language pro-
cessing (NLP). Clinical notes were searched for key
words and phrases potentially indicating MS subtype.
Searches were also conducted for negation terms
based on experienced clinical advice and for key
words and phrases indicating progressive MS disease.
A random sample of NLP-based manual medical chart
reviews was the “gold standard” for algorithm valida-
tion and positive predictive value (PPV) with 95%
confidence interval (CI) calculations. Unknown cases
occurred when MS subtype was not included in the cli-
nician’s impression/documentation and could not be
determined during chart review.

Results: A base cohort of patients consisted of 4,623
patients meeting study criteria with at least one clini-
cal document with a mention of MS. Only 21%
(n=990) patients had a term for RRMS without an
excluding negation term. After applying all RRMS
search terms and excluding patients with negation
terms or with terms indicating progressive MS dis-
eases, the final RRMS study cohort was 837 (85%)
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patients. Among 837 RRMS patients, 77% were fe-
male; the mean age was 46; 6% were age 65+; and
the mean disease duration until index date was 4.5
years. Prior medical history included diabetes (6%),
depression (17%), alcohol/substance abuse (7%),
and CCI=1 (25%), CCI=2 (10%), and CCI=3+
(12%), respectively. PPV (95% CI) was 99% (94%-
100%) when excluding “unknown” cases and 96%
(91%–99%) when “unknown” cases were included
as negative for RRMS.

Conclusions: RRMS was identified in only one-fifth
of clinical notes for MS patients. The EHR-based algo-
rithm for identifying RRMS subtype had excellent
PPV. Traditional medical chart reviews will support
the NLP-based chart reviews, particularly for patients
without clinical notes of MS subtype.

390. Identifying Breast Cancer Stage and ER/
HER2 Status in Claims Data Using Predictive
Models

Daniel C. Beachler1, Ruihua Yin1, Philip T. Cochetti1,
Jamileh Jemison1, Kelsey Gangemi1,
Cynthia de Luise2 and Stephan Lanes1

1HealthCore, Wilmington, DE; 2Pfizer, New York, NY

Background: Automated claims databases offer the
largest populations to study rare outcomes, but lack
characteristics like cancer stage and receptor status
needed for analyses of targeted oncology therapies.

Objectives: Conduct a validation study to construct
predictive models in claims data to identify two co-
horts of women with early-stage and advanced-stage
ER+/HER2-breast cancer (ESBC and ASBC) prioritiz-
ing higher positive predictive value (PPV), and to
evaluate adverse events in these cohorts.

Methods: Retrospective cohort and validation study
using electronic data linkage of a nationwide US
claims database (HealthCore Integrated Research
Database – HIRD) and Anthem’s Cancer Care
Quality program (CCQP). The CCQP served as a
validation sample. We used claims data to develop
predictive models to identify breast cancer stage
and receptor status. Predictive models utilized logis-
tic and lasso regression, bootstrapping, and c-statis-
tics to assess model performance. We applied these
models to the HIRD to identify ER+/HER2-ESBC
and ASBC cohorts and assessed adverse event
(AE) rates.

Results: In addition to breast cancer diagnoses, pre-
dictive models for ER+/HER2- ESBC and ASBC in-
cluded 21 and 15 factors, respectively, in the 7,014
woman validation sample. Factors associated with
ER+/HER2-ASBC included secondary malignancy to
other sites (OR=3.58, 95%CI=2.80–4.57), lumpec-
tomy (0.44, 95%CI=0.33–0.60), breast cancer treat-
ments such as fulvestrant (OR=3.23, 95%CI=2.47–
4.20) and HER2-related therapies (OR=0.01, 95%
CI=0.00–0.02). Each model had robust discrimination
in identifying cases of interest (c-stat =0.90 for ESBC,
and c-stat =0.93 for ASBC). Compared to an a priori
ASBC algorithm developed from clinical experience,
the claims-based ASBC predictive model had better
PPV (0.78, 95%CI=0.75–0.82 v. 0.62, 95%
CI=0.58– 0.66) with similar sensitivity (0.39 v.
0.38) with a probability threshold of ≥70% to define
cases. Predictive models developed using lasso regres-
sion identified additional predictors with similar dis-
criminatory ability (ASBC c-statistic =0.93). For the
predicted ASBC cohort (N=1,039), selected AE rates
per 100 person-years were as follows: anemia, 26.8;
neutropenia, 14.5; pulmonary embolism, 5.8; and leu-
kopenia, 4.1.

Conclusions: Identification of cancer stage and bio-
markers using claims data can be improved through
predictive modeling. ER+/HER2- ESBC and ASBC
cohorts are being utilized for characterizing indica-
tions and conducting safety evaluations of targeted
therapies.

391. Practical Lessons Learned for Identification of
Thromboembolic Events and Intravenous
Immunoglobulin Exposure in the Sentinel
Distributed Database

Crystal J. Garcia1, Candace C. Fuller1,
Elizabeth A. Chrischilles2, Madelyn Pimentel1,
Ryan M. Carnahan2, Bruce H. Fireman3,
Marin L. Schweizer2, Charles E. Leonard4,
Adam Cuker4, Enrique C. Leira5,
Jennifer G. Robinson2, Scott K. Winiecki6,
Meghan A. Baker1 and Eric M. Ammann2

1Harvard Pilgrim Health Care Institute and Harvard
Medical School, Boston, MA; 2University of Iowa,
College of Public Health, Iowa City, IA; 3Kaiser
Permanente Northern California, Oakland, CA; 4Per-
elman School of Medicine, University of Pennsylvania,
Philadelphia, PA; 5University of Iowa, College of
Public Health and Division of Cerebrovascular Dis-
eases, Department of Neurology, University of Iowa
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Carver College of Medicine, Iowa City, IA; 6Center
for Biologics Evaluation and Research, Food and
Drug Administration, Silver Spring, MD

Background: Sentinel is a program sponsored by the
US Food and Drug Administration to monitor the
post-market safety of medical products. Most Sentinel
studies rely on analyses of administrative data records
in the Sentinel Distributed Database (SDD).

Objectives: To summarize lessons learned from med-
ical chart review for a Sentinel assessment of thrombo-
embolic events (TEEs) after intravenous immune
globulin (IGIV) that may be applicable to other
projects.

Methods: 442 potential post-IGIV TEE cases from
2006 to 2012 were identified at 13 Data Partners from
the SDD. IGIV exposures, IGIV brand, TEE out-
comes, and the timing of IGIV and TEE were con-
firmed through medical record review.

Results: Charts were available for 279 potential cases
(63%). Positive predictive values (PPVs) were high for
principal and secondary inpatient diagnosis codes for
acute myocardial infarction (90%) and venous TEE
(89%), but were low for ischemic stroke (46%). PPVs
were very low (18%) for discharge diagnosis codes
marked ‘unable to classify’ within the SDD; these di-
agnosis codes may represent diagnoses originating
from non-facility claims associated with an inpatient
stay. 39% of all confirmed TEEs were coded as sec-
ondary inpatient diagnoses. Most IGIV exposures
were identified from procedure codes associated with
outpatient or inpatient healthcare encounters (98%)
rather than pharmacy claims. IGIV brand was docu-
mented in the medical charts for only 34% of informa-
tive confirmed TEE cases. However, in cases where
brand was documented, there were no discrepancies
with the brand recorded in the administrative data. In-
patient IGIV administration and/or TEE dates recorded
in the SDD often reflected the patient’s hospital admis-
sion date—not necessarily the date when the treatment
or the medical event occurred. Dates were corrected
after medical record review for 88% of inpatient IGIV
treatment records and 69% of outcome events.

Conclusions: To accurately identify the exact times
and dates of inpatient treatments and diagnoses in ad-
ministrative data, investigators should be aware that
medical record review may be essential. Brand-spe-
cific administrative procedure codes for IGIV appear
to reflect the brand received by the patient, although

only a small proportion of medical charts contained
brand information. The low PPV associated with is-
chemic stroke diagnosis codes was concerning; it
may be specific to the study population but needs fur-
ther investigation.

392. Group-Based Trajectory Models: Assessing
Adherence to Antihypertensive Medication in
Older Adults in a Community Pharmacy Setting

Paul Dillon, Susan M. Smith, Paul Gallagher and
Gráinne Cousins

Royal College of Surgeons in Ireland, Dublin 2,
Ireland

Background: Methods that can facilitate the identifi-
cation of poor adherence and tailoring of interventions
in clinical settings are required. Group Based Trajec-
tory Modelling (GBTM) is a newer method to measure
adherence using pharmacy dispensing records that can
identify groups of patients likely to benefit from adher-
ence interventions and additionally reveals patterns of
adherence behaviour.

Objectives: The objective of this study was to charac-
terise adherence to antihypertensive medication in a
cohort of older community dwelling adults (>65) with
hypertension using dispensing data from community
pharmacy and to assess the predictive validity of the
measure with blood pressure control.

Methods: Community dwelling older adults
(N=1592) presenting a prescription for an antihyper-
tensive medication to 106 community pharmacies
across the Republic of Ireland between March and
May 2014, completed a baseline structured telephone
interview and were followed-up at 12 months, com-
pleting a second structured telephone interview. At
follow-up participants were invited to attend the phar-
macy for blood pressure measurement. Adherence was
estimated by applying GBTM to linked pharmacy re-
cords for the 12 month follow-up period. Two blood
pressure readings were taken two minutes apart while
the participant was in a seated, relaxed position with
their elbow supported, and the average was calculated.
Predictive validity was assessed through significant as-
sociations with blood pressure in a linear regression
model adjusted for covariates (demographics,
smoking, medical and medication history).

Results: At 12 months 1232 participants completed
follow-up, and full dispensing records were available
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for 905 participants (mean age 76.3 years, length of
time on antihypertensive medication 11.5 years). A
three-group trajectory model was found to fit the data
best; 52.8% had a high level of adherence, 40.7%
has a consistently medium level of adherence while
6.5% had a low level of adherence which minimally
decreased over time. However in linear regression
analysis adherence trajectory groups were not signifi-
cantly associated with blood pressure.

Conclusions: GBTM applied to dispensing records
has the potential to identify subgroups of patients with
adherence issues and presents this information in an
intuitive graphic; however, its validity in a community
pharmacy setting was not demonstrated.

393. Patterns of Adherence to Low-Dose Aspirin
Treatment Using Group-Based Trajectory
Modeling

Aya Ajrouche1,2,3, Candice Estellat1,2,3,
Yann De-Rycke1,2,3 and Florence Tubach1,2,3,4

1APHP, Hôpital Pitié Salpétrière, Centre de
Pharmacoépidémiologie (Cephepi), CIC-1421,
Département Biostatistique, Santé Publique et Infor-
mation Médicale, Paris, 75013, France; 2Université
Paris Diderot, Sorbonne Paris Cité, UMR 1123
ECEVE, Paris, 75010, France; 3INSERM, UMR 1123
ECEVE, CIC-1421, Paris, 75013, France; 4Université
Pierre et Marie Curie, Sorbonne Universités,
Paris75013, France

Background: Low adherence to cardiovascular pre-
ventive therapies is associated with poor health out-
comes and increase in medical care costs. While
low-dose aspirin (LDA) is among the most used drugs
in this field, it reported the lowest adherence rates. Tak-
ing into account the dynamic process of adherence rates
and the impact of adverse outcomes occurrence may
further explain the adherence process and target future
interventions.

Objectives: To describe long-term patterns of LDA
adherence using Group-Based Trajectory Modeling
(GBTM) and to assess the impact of hemorrhagic or
thromboembolic events occurrence on the behavioral
trajectories.

Methods: We identified a cohort of 4,069 new LDA
users, aged ≥50 in 2010, using the Echantillon
Généraliste de Bénéficiaires (EGB, permanent sample
of the French national health insurance information

system). Patients included had at least 3 years of his-
tory before study entry to exclude prevalent aspirin
users and to assess baseline comorbidities. They were
followed from the first date of LDA supply (50–325
mg), until the 1st date among death, exit of the data-
base, or 3 years after study entry. LDA adherence
was assessed each 3 months using the proportion of
days covered and dichotomized between adherent
(>=0.8) or not (<0.8). GBTM was used to identify
trajectories (on the model’s Bayesian information cri-
terion and group percentage basis) and multinomial lo-
gistic regression was used to analyze the impact of
hemorrhagic or thromboembolic events occurrence
on the behavioral trajectories.

Results: Five patterns of adherence (i.e. trajectories)
were selected : 1) low adherence then discontinuation
(42.8%); 2) high adherence then discontinuation
(19.7%); 3) low adherence then increase (5.4%); 4)
high adherence then decrease (9.4%); 5) persistent
high adherence (22.8%). Occurrence of a thromboem-
bolic event was significantly associated with an in-
crease in adherence among all groups, while
hemorrhagic event was associated with a significant
decrease in adherence only among group 5
(OR=0.37; 95%CI=0.16–0.84).

Conclusions: Adressing dynamic behaviours of ad-
herence are useful to explore adherence patterns and
the influence of adverse outcomes occurence on pa-
tient’s adherence behaviours.

394. Comparing Continuous and Binary Trajectory
Modeling: An Example Using Real-World Statin
Adherence Data

Ryan P. Hickson, Izabela E. Annis,
Ley A. Killeya-Jones and Gang Fang

UNC Eshelman School of Pharmacy, Chapel Hill, NC

Background: Continuous measures of adherence
using proportion of days covered (PDC) are easy to in-
terpret when graphed in group-based trajectory models
(GBTMs). However, most pharmacoepidemiology
studies use a binary measure of adherence with
GBTMs. This results in the predicted probability of
being adherent graphed over time which has a differ-
ent meaning and can be difficult to interpret.

Objectives: To assess whether GBTMs using continu-
ous versus binary measures of adherence result in dif-
ferential classification of patients into trajectory groups.
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Methods: Medicare fee-for-service claims were used
to identify a cohort with a myocardial infarction (MI)
from 2008 to 2010. Subjects were ≥66 years old and
had 1 year of continuous enrollment with a statin pre-
scription claim pre-MI. Adherence was measured as
continuous PDC [0,1] and as a binary indicator of
PDC ≥0.80 {0,1} in 30-day intervals for the 180 days
prior to MI. Using the Bayesian information criterion
and parameter P-values, the same model-building pro-
cess was applied to the continuous adherence measure
using the censored normal (CNORM) distribution and
the binary adherence measure using the logit distribu-
tion. An algorithm of 44 combinations of constant (i.e.
intercept only), linear, and quadratic polynomials were
used to select the best 4-group models. Percent agree-
ment and the kappa statistic were used to compare
group membership with continuous adherence as the
standard.

Results: A total of 113,462 patients were included.
The predicted PDC for constant groups in the
CNORM model were 0.946, 0.634, and 0.032; the de-
creasing group had predicted PDC of 0.898 in month 1
and 0.007 in month 6. The predicted probability of be-
ing adherent for the constant groups in the logit model
were 0.958, 0.574, and 0.073; the decreasing group
had a predicted probability of 0.921 in month 1 and
0.005 in month 6. Group classification had 83.8%
agreement for the two methods overall. Placement into
the four groups had 93.1, 63.4, 99.8, and 56.1% agree-
ment between the models, respectively. The kappa sta-
tistic for agreement was 0.725 (95% confidence
interval: 0.722–0.729).

Conclusions: For adherent and nonadherent patients,
group classification was similar for methods using
continuous and binary adherence measures. For pa-
tients with moderate adherence or decreasing adher-
ence, group classification had lower concordance.
Selection of continuous versus binary measures of
adherence in GBTMs should be governed by the
study question as they are inherently different
measures.

395. The Proportion of Patients Covered (PPC)
Method

Lotte Rasmussen1, Morten Rix Hansen1, Nicole Pratt2,
Libby Roughead2, Jesper Hallas1 and
Anton Pottegård1

1University of Southern Denmark, Odense, Denmark;
2University of South Australia, Adelaide, Australia

Background:Measures of drug persistence are impor-
tant and widely used in drug utilization research. One
of the most common measures used to study persis-
tence is drug survival analyses. However, this ap-
proach has two important limitations: it only
considers the first treatment episode and it is highly
sensitive to assumptions regarding the duration of the
single prescription fill.

Objectives: We aimed to describe the proportion of pa-
tients covered (PPC) as a method to estimate and display
medication persistence which considers multiple treat-
ment episodes and may be less vulnerable to assump-
tions of prescription duration. Further, the PPC method
was compared directly to the drug survival analysis.

Methods: Using a Danish regional prescription regis-
ter, Odense Pharmacoepidemiological Database, we
identified incident users of hormone replacement ther-
apy (HRT), statins, selective serotonin reuptake inhib-
itors (SSRIs), and ibuprofen during the period 2010
through to 2012 and followed each individual for up
to three years. For each drug class, we estimated treat-
ment duration by applying the PPC method and a drug
survival analysis. We compared the results obtained
by the two methods in terms of the estimated treatment
duration, and in terms of their sensitivity towards as-
sumptions regarding the prescription duration.

Results: We included 275,877 incident users of HRT
(n=23,928), statins (n=49,073), SSRIs (n=48,845),
and ibuprofen (n=154,031) during the study period.
The drug survival analysis showed lower treatment per-
sistence and shorter treatment duration compared to the
PPC method, especially for HRT and statins. For statins,
the PPC method showed that three years after treatment
initiation around 60% of patients were covered by treat-
ment, while the drug survival analysis showed that at this
time around 40% of patients had not yet experienced a
break in treatment. The PPC method was in general less
sensitive to assumptions of prescription duration com-
pared to the drug survival analysis.

Conclusions: The PPC method is a useful alternative
to the drug survival analysis for researchers that wish
to study treatment persistence, especially for long-term
used medications, where it may be appropriate to con-
sider multiple treatment episodes.

396. Determinants of Non-Adherence to
Antidiabetic Drug Treatments: A Study Using a
Psychosocial Theoretical Framework and
Pharmacy-Based Adherence Measures
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Line Guénette1,2, Arsène Zongo1,
Laurence Guillaumie1,3, Sophie Lauzier1,2,
Lucie Blais4,5, Jean-Pierre Grégoire1,2 and
Jocelyne Moisan1,2

1Population Health and Optimal Health Practices
Research Unit, CHU de Québec Research Centre,
Quebec City, QC, Canada; 2Faculty of Pharmacy, Laval
University, Quebec City, QC, Canada; 3Faculty of
Nursing, Laval University, Quebec City, QC, Canada;
4Faculty of Pharmacy, University of Montreal, Montreal,
QC, Canada; 5Hôpital du Sacré-Coeur de Montréal,
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Background: Poor adherence to antidiabetic drug
treatment is common and associated with severe com-
plications of diabetes. Understanding the determinants
of non-adherence especially those that are potentially
modifiable is a key step towards designing targeted
interventions.

Objectives: To identify psychosocial and other deter-
minants of non-adherence to antidiabetic drug treat-
ments among patients with type 2 diabetes.

Methods: We conducted a prospective cohort study
based on the Theory of planned behavior (TPB). First,
in a survey of adults with type 2 diabetes who were
members of a patient association in the province of
Quebec (Canada) we measured TPB variables (behav-
ioral intention, perceived behavioral control, etc.),
non-TPB psychosocial variables (action and coping
planning, self-identity, habit in using drugs), demo-
graphics and clinical variables. Next, we obtained par-
ticipants’ pharmacy data for a 12-month period before
and after the survey. Adherence was computed as the
proportion of days covered (PDC) by antidiabetic
drugs in the 90 days post-survey using the pharmacy
data. Past adherence was also computed as the PDC
in the 90-day preceding the survey. Non-adherence
was defined as PDC<90%. Potential determinants of
non-adherence were assessed by hierarchical logistic
regression analyses.

Results: Of the 901 patients who completed the sur-
vey, 717 have consented to give access to their phar-
macy data. Of them, 14% were non-adherent to their
treatment. Variables independently associated with a
lower likelihood of non-adherence were high self-
identity (odds ratio: 0.45 (95% confidence interval:
0.23–0.90)), high coping planning (0.53 (0.29–
0.99)), use of a high number of non-insulin antidia-
betic drugs (0.24 (0.14–0.43)), use of insulin (0.25

(0.10–0.66)), and older age (0.97 (0.94-1.00)). In con-
trast, past non-adherence (5.48 (3.13–9.62)) and use of
combinations of non-insulin antidiabetic drugs other
than (metformin + sulfonylurea) vs metformin mono-
therapy (2.11 (1.05–4.22)) were associated with a
higher likelihood of non-adherence.

Conclusions: Results suggest that assessing self-iden-
tification to medication adherence behavior can con-
tribute to the identification of non-adherent patients.
Results also suggest that adherence-enhancing inter-
ventions should target patients with low coping plan-
ning while close attention should be paid to younger
patients and those with past-non-adherence.

397. Examining Parental Adherence as a Predictor
of Child SSRI Adherence in Pediatric Anxiety

Greta A. Bushnell1, M. Alan Brookhart1,
Bradley N. Gaynes2, Scott N. Compton3,
Stacie B. Dusetzina4,1 and Til Stürmer1

1Gillings School of Global Public Health, Univer-
sity of North Carolina at Chapel Hill, Chapel Hill,
NC; 2University of North Carolina School of Medi-
cine, Chapel Hill, NC; 3Duke University School of
Medicine, Durham, NC; 4University of North
Carolina Eshelman School of Pharmacy, Chapel Hill,
NC

Background: SSRIs are the recommended first-line
pharmacotherapy for pediatric anxiety with limited es-
timates of adherence. A better understanding of the de-
terminants of adherence could lead to effective quality
improvement interventions for SSRI adherence.

Objectives: To estimate SSRI adherence among chil-
dren newly treated for pediatric anxiety and to deter-
mine if prior parental medication adherence is
predictive of child SSRI adherence.

Methods: We included commercially insured children
(3–17 years) newly initiating an SSRI with a recent
anxiety diagnosis from 2005–2014. We required con-
tinuous enrollment in the year prior to and 6 months
after SSRI initiation. We evaluated parent (1) SSRI,
(2) statin, and (3) antihypertensive adherence in the
year before child SSRI initiation. We used 6-month
proportion of days covered (PDC) as the primary mea-
sure of child/parent adherence. Low adherence was de-
fined as PDC ≤ 0.80. We identified predictors of low
child adherence and examined the c-statistic change
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when adding parent adherence measures. We used
modified Poisson regression to evaluate if low parent
adherence independently predicted low child
adherence.

Results: The mean 6-month PDC was 0.72
(SD=0.31) in the 71,656 children initiating an SSRI
with variation by age (3–13 yrs=0.76, 14–17
yrs=0.70) and anxiety disorder (ex. OCD=0.79,
PTSD=0.65). Overall, 45% of children were highly
adherent (PDC ≥ 0.95) and 42% had low adherence
(PDC ≤ 0.80). 49% of children had 1+ parent PDC
measure. SSRI adherence was lower in children of par-
ents with low SSRI adherence (mean PDC=0.69) than
in children of higher SSRI adherent parents (0.77).
Overall, 48% of children had low adherence if their
parent had low SSRI adherence vs. 36% of children
in parents with higher SSRI adherence; similar find-
ings for parent statin/antihypertensive adherence.
With adjustment, parent low adherence indepen-
dently predicted low child adherence for SSRIs
(PR:1.26, 95% CI: 1.22–1.31), statins (PR:1.18, CI:
1.13–1.24), and antihypertensives (PR:1.11, CI:
1.07–1.16). Added to the full model, parent adher-
ence somewhat improved the ability to discriminate
low vs. higher child SSRI adherence (c-statistics:
0.63 to 0.64).

Conclusions: SSRI adherence was lower in children
with poorly adherent parents, highlighting the impor-
tance of parental engagement in treating pediatric anx-
iety. Parental adherence may offer a way to improve
prediction of child adherence, help providers identify
non-responders vs. non-adherers, and identify targets
for improved adherence.

398. Building Capacity for Active Surveillance of
Vaccine Adverse Events in Low and Middle-
Income Countries

Miriam Sturkenboom1,2, Silvia Perez-Vilar1,3,
Daniel Weibel1,2, Steven Black4,2, Christine Maure5,
Jose Luis Castro6, Pamela Bravo-Alcántara6,
Caitlin N. Dodd1, Silvana A. Romio1,7,
Maria de Ridder1, Swabra Nakato1,
Helvert F. Molina6, Varalakshmi Elango5 and
Patrick L.F. Zuber5

1Erasmus University Medical Center, Rotterdam,
Netherlands; 2Vaccine.GRID Foundation, Basel,
Switzerland; 3Fundación para el Fomento de la
Investigación Sanitaria y Biomédica de la Comunitat

Valenciana, FISABIO, Valencia, Spain; 4Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH,
USA; 5World Health Organisation, Geneva,
Switzerland; 6Pan American Health Organization/
World Health Organisation, Washington DC, DC,
USA; 7University of Milan-Bicocca, Milan, Italy

Background: New vaccines designed to prevent dis-
eases endemic in low- and middle-income countries
(LMIC) are being introduced without prior record of
utilization in countries with robust pharmacovigilance
systems.

Objectives: To demonstrate feasibility, data quality
and sustainability of an international hospital-based
active surveillance system for the assessments of po-
tential epidemiological associations between rare ad-
verse events and vaccines in any setting, including
LMIC. This was done through the evaluation of the
risk of immune thrombocytopenic purpura (ITP) and
aseptic meningitis (AM) following administration of
the first dose of measles-mumps-containing vaccines.

Methods: We conducted, under the umbrella of the
WHO Global Vaccine Safety Initiative, an interna-
tional hospital-based retrospective observational study
using self-controlled risk interval and case crossover
designs in 49 hospitals distributed in 16 countries of
the six WHO regions. Cases of AM or ITP occurring
during January 2010–March 2014 in children aged
270–732 days were included. Conditional Poisson
and logistic regression models were used to estimate
the incidence rate ratio (IRR) or odds ratio (OR), re-
spectively. Vaccines were characterized by the mumps
and measles strains when possible.

Results: Our preliminary unadjusted results showed
an IRR of 10.9 (95% CI: 4.2–27.8) and an OR of 35
(95% CI: 4.8–255.5) for AM following first dose of
any type of mumps-containing vaccination, and an
IRR of 5.0 (95% CI: 2.5–9.7) and an OR of 4.7
(95% CI: 2.1–10.7) for ITP following first dose of
any type of measles-containing vaccination. The risk
differed between strains of measles and mumps-con-
taining vaccines.

Conclusions: This proof of concept study has shown,
for the first time that an international hospital-based
active surveillance system for epidemiological vaccine
safety monitoring using common standardized proce-
dures, with high participation of LMICs, is feasible,
can produce reliable results, and has the capacity to
characterize differences in risk between vaccine
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strains. This paves the way for its systematic imple-
mentation for monitoring the safety of new vaccines.

399. Multiyear Study on the Effect of Statins on the
Effectiveness of Influenza Vaccines

Hector S. Izurieta1, Yoganand Chillarige2,
Richard Forshee1, Yandong Qiang1, Yuqin Wei2,
Michael Wernecke2, Douglas Pratt1, Yun Lu1,
Wendy Xu2, Michael Lu2 and Jeffrey A. Kelman3

1Food and Drug Administration, Silver Spring, MD,
USA; 2Acumen LLC, Burlingame, CA, USA; 3Centers
for Medicare and Medicaid Services, Washington DC,
DC, USA

Background: Statins are used to reduce cardiovascu-
lar disease risk. Recent observational studies suggest
that a potential immune modulatory effect of statins
may be associated with an increased risk of influenza
among vaccinees.

Objectives: To evaluate the association between
statins and the risk of influenza-related office visits
and hospitalizations among influenza vaccinated
Medicare beneficiaries.

Methods: In this retrospective cohort study, we iden-
tified Medicare beneficiaries aged ≥65 who received
influenza vaccination at community pharmacies during
seasons 2010–11 through 2014–15. Statin users, bene-
ficiaries with statin prescriptions that cover the ±15
days around vaccination date and a medication posses-
sion ratio above 0.8 in the prior 6 months, were
matched one-to-one to non-users using propensity
scores, to account for differences in demographics,
medical encounters, and comorbidities. For each sea-
son, high influenza circulation periods were defined
using CDC’s national virologic surveillance data. Ben-
eficiaries who had an influenza rapid test during a phy-
sician office visit followed by prescription for a
therapeutic course of oseltamivir within 48 hours were
considered influenza cases. Beneficiaries with an ICD-9
code for hospital/emergency room diagnosis of influ-
enza were considered influenza-related hospitalizations.
Multivariate Poisson regression analysis was used to
estimate the relative risk of influenza for vaccinated
statin users vs. non-users.

Results: The study included 1,403,651 statin users
matched to non-users. The matched cohorts were well
balanced, with standardized mean differences <0.03
for all covariates. During periods of high influenza

circulation, we identified 2,481 influenza cases (1.45/
10,000 person-weeks) among statin users and 2,296
(1.35/10,000 person-weeks) among non-users. Regres-
sion analyses showed a 1.086 (95% CI 1.025–1.150)
relative risk of influenza among statin users compared
to non-users. For hospitalizations, the relative risk for
statin users was 1.096 (95% CI 1.013–1.185). Results
were similar for high-dose and standard-dose vacci-
nees, and for users of fermented and synthetic statins.

Conclusions: In the largest study to date, we found a
<10% increase in the risk of influenza-related out-
comes among elderly vaccinated statin users. Whether
this small risk modification is due to potential immune
modulatory effects of statins, or to bias or other fac-
tors, merits further investigation.

400. Pneumococcal Vaccine Effectiveness and Its
Interaction With Age: A UK Population Based
Study in Older Adults

Adam J. Streeter1,2, Jane A.H. Masoli1,
Alessandro Blé1, David Melzer1 and
William E. Henley1

1University of Exeter, Exeter, UK; 2Plymouth
University, Plymouth, UK

Background: A recent, large-scale trial found vacci-
nation against streptococcus pneumoniae to be effec-
tive against vaccine-type pneumonia in older adults
yet was not powered to determine efficacy with age.
Routinely collected health records offer an opportunity
to investigate vaccine effectiveness by ageand recently
developed quasi-experimental methods provide a
means of adjusting for confounding bias in observa-
tional data.

Objectives: This study sought to determine the age-
specific effectiveness of the pneumococcal vaccination
in UK adults aged 65 y and older.

Methods: Setting: Three annual cohorts of adult pa-
tients aged 65 y and older, who were recommended
the pneumococcal vaccination from 2003 to 2005:
The data were from general practices registered to
the Clinical Practice Research Datalink with linkage
to Hospital Episode Statistics and the Office of Na-
tional Statistics databases.
Exposure: Pneumococcal vaccination.
Main outcome measure: Survival times until a com-

posite outcome comprising hospitalisation for
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pneumococcal pneumonia and antibiotics prescribed
for lower respiratory tract infections.
Statistical analysis: The results from three quasi-

experimental methods were compared. The marginal
effect across each cohort was estimated in a survival
analysis with inverse probability treatment weights
based on high-dimensional propensity scores of poten-
tial confounders. Two before-and-after approaches,
the prior event rate ratio and the pairwise methods, en-
abled an investigation of the age interaction, as well as
sub-groups.

Results: For the 2005 cohort of patients aged over
64 y, the risk of experiencing an infection with symp-
toms consistent with those of pneumococcal pneumo-
nia was reduced by 5% (95% confidence interval 1%
to 8%), by 9% (2% to 16%) for the older 2004 cohort
comprising ages over 74 y and by 11% (7% to 16%)
for 2003 cohort of ages over 79 y. The age-related
pattern was repeated for key age sub-groups across
all three cohorts. The interaction with age was
modelled across all the ages in the 2005 cohort and
found to be significant at the 5% level, with predicted
risk reductions of 4%, 12% and 15% at ages 65 y, 75 y
and 80 y, respectively.

Conclusions: All three methods consistently estimated
an effectiveness of the pneumococcal vaccine that in-
creases with age among patients aged 65 y and older.
The pre-adjusted bias suggested that the vaccination
was targeted towards those most likely to benefit
long-term from immunity to pneumococcal infection.

401. Patterns of Human Papillomavirus and Other
Adolescent Vaccine Use in the United States

Anne M. Butler1, Nadja A. Vielot1,
M. Alan Brookhart1, Sylvia I. Becker-Dreps2 and
Jennifer S. Smith1

1University of North Carolina at Chapel Hill Gillings
School of Global Public Health, Chapel Hill, NC; 2Uni-
versity of North Carolina at Chapel Hill School of Med-
icine, Chapel Hill, NC

Background: Human papillomavirus (HPV) vaccina-
tion is recommended universally at age 11–12 in the
United States, alongside tetanus-diphtheria-acellular per-
tussis (Tdap) and meningococcal (MenACWY) vaccina-
tion. However, uptake of HPV vaccination is sub-optimal
compared to Tdap and MenACWY, and a greater un-
derstanding of HPV vaccination correlates can inform
vaccination coverage and promotion strategies.

Objectives: To describe patterns of use of adolescent
vaccines in the United States, with specific emphasis
on geographic factors.

Methods: We identified 11-year-olds with employer-
sponsored insurance coverage from the MarketScan
database (2006–2014). Adolescents were prospec-
tively followed for HPV, Tdap, and MenACWY vac-
cination events using diagnosis and procedure codes.
We summarized combinations of vaccinations re-
ceived and the influence of region and urbanicity on
vaccination patterns. Survival methods and general-
ized estimating equations estimated vaccination inci-
dence and correlates of adolescent vaccination.

Results: Among 20,024 adolescents, Tdap (46.0%)
and MenACWY (43.4%) vaccination was over twice
as frequent as HPV vaccination (18.8%). While both
sexes had similar Tdap and MenACWY vaccination
rates, girls received HPV vaccination more frequently
than boys (123.4 versus 84.2/10,000 person-months).
Adolescents received HPV vaccination later (mean
age:11.9 years) than Tdap or MenACWY vaccination
(mean age: 11.2 and 11.3 years, respectively). Among
vaccinated adolescents, half received Tdap and
MenACWY only. However, HPV/Tdap/MenACWY
co-administration rates increased with more recent
birth cohorts. Western residence was positively associ-
ated with HPV vaccination but negatively associated
with Tdap and MenACWY vaccination. Rural adoles-
cents were less likely than urban adolescents to receive
each vaccination, but rural adolescents in the North-
east were more likely to receive Tdap vaccination (in-
cidence rate ratio: 1.50, 95% CI: 1.20, 1.88). Timely
HPV vaccination was associated with female sex,
Western residence, and more recent birth cohort.

Conclusions: HPV vaccination was received later and
less frequently than Tdap or MenACWY vaccination
and was less frequent in boys. Providers should pro-
mote co-administration of all vaccines to all eligible
adolescents at ages 11–12, and vaccine policy mea-
sures, such as universal vaccination coverage, should
be implemented to alleviate access barriers in rural
areas outside of the Northeastern United States.

402. Use of a Common Data Model Based Tool for
Active Surveillance of Hepatic Decompensation in
a Population Treated for Hepatitis C Infection

Denise Oleske and Raghava Danwada

AbbVie, Inc., North Chicago, IL, USA
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Background: Active surveillance using electronic
health databases can provide a more robust estimation
and characterization of the risk of an event than sys-
tems which currently only use incident case (numera-
tor) data. Earlier and more precise identification of a
potentially harmful outcome with standardized, repro-
ducible methods can also enable the identification of
potentially modifiable risk factors which could be used
to enhance patient safety.

Objectives: To evaluate the functionality of the Co-
hort Identification and Descriptive Analysis (CIDA)
tool developed through the FDA’s Sentinel Initiative
for application in active disease surveillance by deter-
mining the incidence of hepatic decompensation (HD),
a clinical outcome that can occur in the natural history
of the disease or as a treatment outcome.

Methods: A US commercial medical claims database
covering the period of 1/1/2005 to 6/30/2015 was for-
matted according to the common data model (CDM).
The CIDA tool was used to construct a cohort of per-
sons aged 18 + years treated with interferon and riba-
virin for hepatitis C infection (HCV) from a CDM
formatted database and determine the incidence of
HD in the time intervals: ≤2, >2–4, >4–12, and
>12–24 weeks after treatment initiation.

Results: The cohort included 2,883 HCV patients ini-
tiating interferon and ribavirin therapy had an overall
mean age of 49 years and was predominantly male
(62%). There was no significant difference between
the sexes with respect to HD occurrence. Those with
HD were significantly older than those without HD
(mean age: 54.6 y vs 48.9 y, respectively). The overall
cumulative incidence of HD within 24 weeks after
treatment was 1.32% (95% CI: 0.96–1.80). The cumu-
lative incidence rate increased with time since treat-
ment start over the study interval.

Conclusions: The rates of HD obtained with the
CIDA tool were similar to that found in observational
studies. The CIDA tool can be useful for active sur-
veillance in cohort construction to descriptively char-
acterize the incidence of a low frequency event in a
population treated for HCV.

403. Geospatial Visualization of New Vaccine
Adoption in the US, 2006–2015

Christopher Mast

Merck Research Labs, North Wales, PA, USA

Background: Rotavirus vaccines were introduced for
pediatric use in the US in 2006 and are highly effective
at reducing hospitalizations and emergency depart-
ment visits due to severe rotavirus disease. However,
vaccine uptake continues to be variable and there is
limited precise data on geographic trends to guide pol-
icy efforts to improve vaccine coverage.

Objectives: To apply innovative geo-mapping and
temporal visualization techniques to zip code level
data from a national insurance claims database to de-
velop an animated visualization of vaccine uptake
and geographic penetration.

Methods: An analytic file was created from a national
claims database (MarketScan) by accessing CPT rota-
virus vaccine administration codes from first licensure
in 2006 through 2015 for each week and each 5-digit
zip code. For each zip code-week, the percentage of
children vaccinated was calculated based on the frac-
tion of age-eligible children with a claim for at least
one dose. Maps were built using HTML, Javascript,
and open-source mapping libraries to create an inter-
net-accessible interface that allows users to probe the
data, which is stored on a webhost. Similar to
YouTube, a draggable playhead and clickable time-
lines were designed to show moments in the anima-
tion. The analysis of the main outcome was a
descriptive color change showing moments in time
when geographic units crossed various vaccination
coverage levels ranging from 0–100%.

Results: Over 17 million zip-code-weeks were avail-
able for analysis. The animations demonstrate the dy-
namics of vaccine uptake for each week during the
study period for all US zip codes, counties and states
in the database. The visualization shows color changes
over time indicating changing rates of vaccine cover-
age for geographic units. The animation shows certain
geographic areas reached higher coverage more
quickly than other areas, higher coverage density in ur-
ban areas, and highlighted areas that lagged as recently
as 2015.

Conclusions: A novel, web-based platform was devel-
oped to demonstrate an animated visualization of the
temporal and geographic trends in population uptake
of a preventive technology using a large national in-
surance claims database. This technique can be applied
to guide public health assessments of a broad range of
other public health interventions. Future applications
of the visualization could link vaccine or drug utiliza-
tion with health outcomes.

abstract244

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



404. Sulfonylureas and the Risk of Adverse
Cardiovascular and Hypoglycemic Events

Antonios Douros1,2, Oriana Hoi Yun Yu1, Hui Yin1,
Kristian B. Filion1, Laurent Azoulay1 and
Samy Suissa1

1McGill University, Montreal, QC, Canada; 2Charité
– Universitätsmedizin Berlin, Berlin, Germany

Background: Sulfonylureas (SUs) have been associ-
ated with an increased risk of cardiovascular events
and hypoglycemia, when compared to other antidia-
betic drugs. It has been hypothesized that individual
SUs may also have varying safety risk profiles due to
their different pharmacologic properties. To date, few
studies have compared the risks of such events among
different SUs.

Objectives: To determine whether the risks of myo-
cardial infarction (MI), ischemic stroke (IS), cardio-
vascular death, all-cause mortality, and severe
hypoglycemia are different between SUs grouped
based on their specificity to the pancreas and duration
of action.

Methods: Using the UK Clinical Practice Research
Datalink linked to related databases, we conducted a
cohort study among newly treated diabetics initiating
monotherapy with SUs between 1998 and 2013, with
follow-up until 2014. Patients were classified into 2
groups based on the SU they initiated: pancreas non-
specific, long-acting SUs (glyburide and glimepiride),
and pancreas specific, short-acting SUs (tolbutamide,
gliclazide, and glipizide; reference group). An as
treated exposure definition was used. Via Cox propor-
tional hazard models adjusted hazard ratios (HRs) and
the 95% confidence intervals (CIs) of the outcomes were
estimated, comparing use of pancreas non-specific, long-
acting SUs to use of pancreas specific, short-acting SUs.
We adjusted for age, sex, body mass index, smoking
status, and other relevant comorbidities.

Results: The cohort included 1863 initiators of pan-
creas non-specific, long-acting SUs and 15,741 initia-
tors of pancreas specific, short-acting SUs. The mean
follow-up was 1.2 ± 1.5 years. Compared to the use
of pancreas specific, short-acting SUs, use of pancreas
non-specific, long-acting SUs was not associated with
an increased risk of MI (9.1 vs 12.1 per 1000/year; HR
0.86; CI 0.55–1.34), IS (9.1 vs 11.7 per 1000/year; HR
0.92; CI 0.59–1.45), cardiovascular death (16.8 vs
22.5 per 1000/year; HR 1.01; CI 0.72–1.40) or

all-cause mortality (40.6 vs 67.3 per 1000/year; HR
0.81; CI 0.66–1.003). In contrast, use of pancreas
non-specific, long-acting SUs was associated with an
increased risk of severe hypoglycemia (7.4 vs 3.8 per
1000/year; HR 2.83; CI 1.64–4.88).

Conclusions: The results of this study do not support
an association of pancreas non-specific, long-acting
SUs with an increased risk of cardiovascular events,
when compared to pancreas specific, short-acting
SUs. However, they do indicate that they are associ-
ated with an increased risk of severe hypoglycemia.

405. Dose- and Drug-Specific Effects of
Sulfonylureas on Hypoglycemia and
Cardiovascular Events in Older Nursing Home
Residents

Andrew R. Zullo, Sadia Sharmin, Lori A. Daiello,
Tingting Zhang and Theresa I. Shireman

Brown University, Providence, RI

Background: Despite data from younger populations
suggesting that glipizide is the preferred sulfonylurea
due to its lower risk of hypoglycemia, long-acting sul-
fonylureas (glimepiride and glyburide) are still pre-
scribed often and at non-geriatric initial doses in the
nursing home (NH) setting. This may be due in part
to the lack of empirical comparative safety evidence
for frail older NH residents.

Objectives: To estimate the drug- and dose-specific
effects of sulfonylureas on hypoglycemia and cardio-
vascular (CV) outcomes among NH residents using
clinical assessment data and linked insurance claims.

Methods: We conducted a retrospective new-user co-
hort study using national data from the Minimum Data
Set and Medicare on individuals residing in U.S. NHs.
We identified individuals ≥65 years old who initiated
therapy with a sulfonylurea (glipizide, glimepiride, or
glyburide) between 2007 and 2010 after ≥6 months
of nonuse. Daily geriatric dosing at sulfonylurea initi-
ation was defined as glipizide 2.5 mg, glimepiride 1
mg, and glyburide 1.25 mg. We used Cox proportional
hazards models to estimate hazard ratios (HRs) and
95% confidence intervals (CIs) by inverse probability
of treatment and censoring weighting to compare
glimepiride versus glipizide and glyburide versus
glipizide for 6-month hospitalized hypoglycemia, is-
chemic stroke, myocardial infarction (MI), and heart
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failure (HF) outcomes (each evaluated individually).
Using the same approach in separate analyses, we
evaluated geriatric versus non-geriatric dosing.

Results: The eligible cohort comprised 6,821 resi-
dents, with a total of 106 hypoglycemia events, 64
stroke events, 76 MI events, and 405 HF events. Mean
follow-up was 157 days. Inverse probability weighting
resulted in well-balanced treatment groups. For hypo-
glycemia events, HRs were 1.6 (CI, 1.0–2.4) compar-
ing residents treated with glimepiride to those treated
with glipizide, 1.2 (CI, 0.7–1.9) comparing residents
treated with glyburide to those treated with glipizide,
and 1.9 (CI, 1.2–3.0) comparing residents treated with
non-geriatric versus geriatric initial doses. No differ-
ences were evident by drug or dose for each of the
CV outcomes.

Conclusions: Glimepiride (versus glipizide) and non-
geriatric (versus geriatric) dosing of sulfonylureas
was associated with an increased risk of hypoglycemia
among NH residents. No differences were evident by
individual sulfonylurea or dose for CV outcomes.

406. Cardiovascular Safety of Sodium Glucose
Cotransporter-2 Inhibitors Versus Sulfonylureas in
Patients with Type II Diabetes Mellitus

Ghadeer Dawwas and Haesuk Park

University of Florida, Gainesville, FL

Background: A large clinical trial demonstrated a
cardioprotective effect of sodium-glucose cotransporter-2
inhibitors (SGLT2-i), a novel treatment of type II diabe-
tes, but evidence from real-world data is absent.

Objectives: To assess the association between cardio-
vascular diseases (CVD) with SGLT2-i compared to
sulfonylureas in patients with type II diabetes mellitus.

Methods: A retrospective cohort analysis using
Truven Health Commercial and Medicare Supplemen-
tal database was conducted for patients aged ≥18 years
who had type II diabetes (ICD-9: 250.x0 or 250.x2)
between January 2008 and December 2015. New-
users of SGL2-i or sulfonylureas who had no prior
use for at least 12 months (baseline-period) were in-
cluded. Patients with a diagnosis of type I diabetes,
gestational diabetes, or end stage renal disease prior
to treatment initiation (index-date) were excluded.
The risk of CVD including non-fatal myocardial in-
farction (ICD-9: 410.x) and non-fatal stroke (ICD -9:

433.x1, 434 [excluding 434.x0], 436) were compared
between SGL2-i and sulfonylureas. Follow-up contin-
ued until the occurrence of first CVD event, switch to
comparator, end of enrollment or, end of study period.
Cox-proportional hazards model after inverse proba-
bility of treatment weighting (IPTW) was used to ob-
tain the hazard ratio (HR) and 95% confidence
interval (CI). Heterogeneity in treatment effect was ex-
amined in subgroups of type II diabetes mellitus pa-
tients with prior diagnosis of chronic kidney disease
(CKD), and heart disease.

Results: A total of 32,393 new-users of SGL2-i (mean
age 51.7, 52% male, 50% hypertension) and 316,321
new-users of sulfonylureas (mean age 51.7, 55% male,
38% hypertension) were identified. Incidence rates of
CVD were 32 and 77 per 10,000 person-years in the
SGL2-i and the sulfonylurea groups, respectively. Af-
ter IPTW adjustment, a 46% risk reduction in CVD
outcome was observed with SGL2-i group compared
to sulfonylureas (HR: 0.54, 95% CI [0.44, 0.65]). Sub-
group analyses found that there was no statistically
significant difference in the risk of CVD between
SGL2-i and sulfonylureas in patients with prior diag-
nosis of CKD (HR: 0.83, 95% CI [0.26, 2.66]), and
heart disease (HR: 1.32, 95% CI [0.47, 3.72]).

Conclusions: Using a population-based claims data,
SGL-2-i was associated with a reduction in CVD risk
compared to sulfonylurea although their cardioprotective
effect was not observed in patients with prior CKD, or
heart disease.

407. Greater and More Prolonged Exposure to
Hyperglycaemia Is Associated with Increased Risk
of Both Micro- and Macrovascular Complications

Jetty A. Overbeek1, Rients P.T. van Wijngaarden1,
Edith M. Heintjes1, Agata Schubert2, Joris Diels3,
Huub Straatman1, Ewout W. Steyerberg4 and
Ron M.C. Herings1

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Janssen-Cilag Poland,
Warwaw, Poland; 3Janssen Research & Development,
Beerse, Belgium; 4Erasmus MC, Rotterdam,
Netherlands

Background: Type 2 diabetes mellitus (T2DM) is
characterised by hyperglycaemia, which has been as-
sociated with microvascular complications, but the as-
sociation with macrovascular complications is less

abstract246

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



clear. Methods for determining this association vary
across published research. Evaluation of HbA1c at a
(varying) single point in time may lead to an underes-
timation, as it does not take prolonged hyperglycaemia
into account.

Objectives: To investigate the association between
different glycaemic exposure measures and micro-
and macrovascular complications.

Methods: T2DM patients receiving antihyperglycaemic
agents during 2006–2014 were selected from the
PHARMO Database Network. All recorded HbA1c
levels between the first AHA prescription (index date)
and end of follow-up were used to express glycaemic
exposure in four distinct ways: index HbA1c, time-
dependent HbA1c, exponential moving average
(EMA; a weighted updated mean with the last HbA1c
accounting for 20%)) and glycaemic burden (the area
under the curve given a threshold of 53 mmol/mol,
i.e. HbA1c above threshold * time). The association be-
tween glycaemia and micro- (retinopathy, diabetic foot
and nephropathy) and macrovascular (coronary artery
disease [CAD], cerebrovascular disease) complications
were analysed using a (time-dependent) Cox propor-
tional hazards model, adjusted for confounders.

Results: Overall, 32,725 patients were followed dur-
ing a median (IQR) follow-up of 5.4 (2.5–7.8) years,
the median (IQR) number of HbA1c measurements
per patient was 18.0 (8.0–29.0). Both single point
measures were weakly associated with all outcomes,
but the time-dependent HbA1c was significantly asso-
ciated with microvascular complications only. EMA
showed similar findings, although the effect of retinop-
athy was more pronounced and predictive for CAD as
well. Glycaemic burden was significantly associated
with all selected complications.

Conclusions: The cumulative measure of glycaemic
burden showed the greatest association with both
micro- and macrovascular complications. This indi-
cates historic hyperglycaemia continues to predict
complications and failure to treat to target in a timely
fashion therefore can have major implications for the
patient.

408. Incretins and Diabetic Retinopathy: Real
World Evidence for Safety

Tiansheng Wang1, Emily Gower1, Seema Garg2,
Virginia Pate1, Raquel Masegú1, John Buse2,
Til Stürmer1 and Jin-liern Hong1

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC,
USA; 2School of Medicine, University of North Caro-
lina at Chapel Hill, Chapel Hill, NC, USA

Background: Diabetic retinopathy (DR) is one of the
leading causes of blindness among working-age
Americans. Recent large, randomized trials suggest
incretin therapies (i.e., glucagon-like peptide 1 recep-
tor agonists (GLP1RA) and dipeptidyl peptidase 4 in-
hibitors (DPP4i)) may be associated with an increased
risk of DR.

Objectives: To examine whether incretins increase the
risk of DR compared with alternative antidiabetics.

Methods: Using a US nationwide 20% random sam-
ple of fee-for-service Medicare beneficiaries aged 65
+ with parts A, B, and D coverage from 2006 to
2014, we implemented an active comparator, new user
cohort design identifying initiators of GLP1RA,
DPP4i, sulfonylurea (SU), and thiazolidinedione
(TZD). We required patients to have a second pre-
scription of the same drug class and be free of DR
treatment and blindness or low vision at that point.
The outcome was DR requiring treatment, defined as
a procedure code for the following therapies with a
DR or diabetes diagnosis code: photocoagulation, in-
travitreal corticosteroid, or anti-vascular endothelial
growth factor (VEGF) agents, and vitrectomy. Proce-
dures with an age-related macular degeneration diag-
nosis code within the same claim were not
considered as DR. We estimated propensity scores to
balance age, comorbidities, medications, and other po-
tential confounders across cohorts. We estimated ad-
justed hazard ratios (HR) and 95% confidence
intervals (CI) using standardized mortality ratio
weighted Cox proportional hazards models censoring
for treatment changes.

Results: The crude incidence rates for DR per 1000
person-years were 7 in DPP4i, 6 in SU, 8 in TZD,
and 10 in GLP1RA cohorts over a median (IQR)
treatment duration of 0.64 (0.32–1.44), 0.75 (0.33–
1.70), 0.61 (0.32, 1.37), and 0.66 (0.36-1.25) year, re-
spectively. Adjusted HRs were 1.11 (95% CI: 0.97–
1.27) and 1.09 (95% CI: 0.86–1.38) comparing
DPP4i initiators (n=44515) to SU initiators
(n=118717) and TZD initiators (n=28369), respec-
tively. No increased risk of DR was also observed
for GLP1RA initiators (n=6742) compared with
TZD initiators (adjusted HR: 0.88; 95% CI: 0.60–
1.28). Our results were consistent across a variety of
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sensitivity analyses with varying exclusion criteria
and outcome definitions.

Conclusions: In our large nationwide active compara-
tor, new user cohort study of older US adults with di-
abetes, we showed that incretin drugs are not
associated with an increased risk of DR, as compared
with commonly used clinical alternatives. This study
is limited by the relatively short duration of treatments.

409. Xanthine Oxidase Inhibitor Treatment and the
Risk of Type 2 Diabetes in Patients with Gout

Rishi J. Desai1, Daniel H. Solomon1,
Jessica M. Franklin1, Julia Spoendlin1,
Goodarz Danaei2 and Seoyoung Kim1

1Harvard Medical School/Brigham & Women’s
Hospital, Boston, MA; 2Harvard School of Public
Health, Boston, MA

Background: Patients with gout have an increased
risk for developing type 2 diabetes (T2D). Hyperurice-
mia and systemic inflammation, which are hallmarks
of gout, are thought to be responsible for this increased
risk. The impact of urate-lowering treatment with xan-
thine oxidase inhibitors (XOI) on the risk of DM has
not been investigated.

Objectives: To evaluate the association between XOI
treatment with allopurinol or febuxostat and risk of in-
cident T2D in patients with gout.

Methods: We conducted a cohort study using data
(2004–2015) from a large U.S. commercial health plan
linked with laboratory test results (OptumClinformatics
database). Patients aged ≥40 years with a gout diagno-
sis and no T2D were eligible for inclusion upon their
first serum uric acid level ≥6.8 mg/dl after 6-months
of continuous health plan enrollment. A monthly se-
quential cohort approach, in which an index date was
defined based on a newly filled XOI prescription
among initiators and a calendar month-matched date
for non-initiators, was used to identify XOI initiator
and non-initiator episodes. After enrollment in the co-
hort, exposure to XOIs (allopurinol or febuxostat) was
assessed each month, in a time-varying manner. Pa-
tients were followed with censoring at change in expo-
sure status for the outcome of incident T2D, defined by
a diagnosis code combined with a prescription for an
antidiabetic drug or HbA1c levels of >7%. Marginal
structural models with inverse probability treatment
weighting estimated hazard ratios (HR) for continuous

XOI treatment versus no treatment adjusting for
time-fixed (demographics, comorbidities and co-
medications) and time-varying confounders (serum
uric acid level, serum creatinine and blood urea
nitrogen measures; steroids, healthcare use factors).

Results: A total of 15,268 XOI initiation and 261,331
non-initiation episodes were included. The incidence
rates per 1,000 person-years [95% confidence interval
(CI)] for T2D were 18.6 [15.9–21.6] among XOI initi-
ation episodes and 16.8 [16.4–17.2] among non-treated
episodes. The crude HR (95% CI) for T2D associated
with XOI treatment versus no treatment was 1.20
(1.03–1.40). After adjustment for baseline confounders
only, the HR (95% CI) was 1.13 (0.95–1.35) and fur-
ther adjusting for time-varying confounding resulted
in HR (95% CI) of 1.06 (0.87–1.28).

Conclusions: In this large cohort of gout patients,
treatment with XOIs was not associated with a reduced
risk of incident T2D.

410. Antidepressants and the Risk of Hemorrhagic
Stroke

Wiebke Schaefer, Christina Princk, Nadine Schlie,
Bianca Kollhorst and Tania Schink

Leibniz-Institute for Prevention Research and
Epidemiology – BIPS, Bremen, Germany

Background: Studies have shown an increased risk
for gastro-intestinal bleedings in users of selective se-
rotonin reuptake inhibitors (SSRI). Results from stud-
ies investigating the risk of hemorrhagic stroke (HS) in
users of SSRI are inconclusive.

Objectives: To compare the risk of HS between the
different classes of antidepressants (AD) and individ-
ual AD in the elderly.

Methods: Based on data from the German
Pharmacoepidemiological Research Database
(GePaRD), a case-control study nested in a cohort of
incident users of AD aged 65 years or older. ADs were
categorized as tri- and tetracyclic (TCA), SSRI, mono-
amine oxidase inhibitors (MAO), selective serotonin
noradrenalin reuptake inhibitors (SSNRI), noradrena-
lin reuptake inhibitors (NARI), St John’s wort and ho-
meopathic AD (HERBAL), noradrenergic and specific
serotonergic AD (NaSSA), other AD (OTHER) and
concurrent use of multiple AD (MULTIPLE). HS

abstract248

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



cases were defined as hospitalizations due to subarach-
noid bleeding, intracerebral bleeding or non-traumatic
intracranial bleeding. In two sensitivity analyses, we
(i) included only cases with imaging procedures for
validation of the diagnosis and (ii) excluded cases with
a history of traumatic brain injury within 30 days be-
fore the index date of the HS. Multivariable condi-
tional logistic regression was used to estimate
confounder adjusted odds ratios (OR) for HS in classes
of antidepressants and in single agents.

Results: Based on 4,059 cases and 40,590 controls, an
elevated risk for HS was found for use of SSRI (OR
1.29; 95% confidence interval [CI] 1.18–1.41) com-
pared to TCA, but also for NaSSA (1.21; 1.08–1.35),
OTHER (6.05; 3.04–12.06) and in MULTIPLE
(1.15; 1.03–1.28) compared to TCA. Similar effects
were seen for the two other case definitions. Compared
to amitriptyline, use of citalopram (1.41; 1.24–1.61),
escitalopram (1.34; 1.06–1.71), fluoxetine (1.60;
1.16–2.21) and sertraline (1.40; 1.12–1.74) was asso-
ciated with an increased risk for HS.

Conclusions: Our study indicates an increased risk of
HS for SSRI, NaSSA, OTHER and MULTIPLE com-
pared to TCA. Similar effects were observed for indi-
vidual SSRI suggesting a class effect.

411. Resistant Hypertension and the Incidence of
Myocardial Infarction, Stroke and Death: A UK
Cohort Study 1995–2015

Sarah-Jo Sinnott, Liam Smeeth,
Elizabeth Williamson and Ian J. Douglas

London School of Hygiene and Tropical Medicine,
London, United Kingdom

Background: Resistant hypertension (RH) is associ-
ated with increased cardiovascular risk. It is unknown
how this risk differs between those with genuine RH
and those with uncontrolled hypertension who are
not adherent with antihypertensive drug treatment.
Also unknown is how risk differs for those whose
RH is controlled and those whose RH is uncontrolled
on 4 antihypertensive drugs.

Objectives: (1) To compare cardiovascular risk be-
tween patients with RH defined as uncontrolled hyper-
tension while adherent to 3 antihypertensive drugs and
patients with uncontrolled hypertension while not ad-
herent to 3 antihypertensive drugs. (2) To compare
cardiovascular risk between patients with uncontrolled

RH while adherent to 4 antihypertensive drugs and pa-
tients with controlled RH while adherent to 4 antihy-
pertensive drugs.

Methods: We employed a cohort study design using
the Clinical Practice Research Datalink; a database of
detailed electronic health records from primary care
for >10 million people in the UK. Data were used
for years 1995–2015. We used multivariable Cox-re-
gression models to calculate adjusted hazard ratios
(HR) and 95% confidence intervals (CI) for myocar-
dial infarction (MI), stroke and death for each compar-
ison outlined above.

Results: 71,376 patients were on 3 antihypertensive
drugs and had uncontrolled hypertension, 37%
(n=26,310) were adherent and defined as RH. In ad-
justed analyses, there was no association between
RH and MI (HR 0.98, 95% CI 0.89–1.08). There
was weak evidence for a reduced risk of stroke (HR
0.92, 95% CI 0.85–1.00). However, those with RH
had a 9% lower risk of all-cause death (HR 0.91,
95% CI 0.89–0.94) compared to those without RH.
4,744 patients were on 4 concurrent medicines and ad-
herent, 72% of these had uncontrolled RH. In adjusted
analyses, there were non-significant increases in risk
of MI (HR 1.24, 95% CI 0.88–1.75) and stroke (HR
1.22, 95% CI 0.88–1.70) for those with uncontrolled
RH compared to those with controlled RH. However,
those with uncontrolled RH had a lower risk of all-
cause death (HR 0.90, 95% CI 0.83–0.99).

Conclusions: Those with RH (3 drugs) had a lower
risk of death compared to those without RH, which
suggests the benefit of adherence to antihypertensive
drugs. Those with uncontrolled RH (4 drugs) had sur-
vival benefits over those with controlled RH (4 drugs).
Differences in drugs used may help explain these re-
sults and requires further research.

412. Does Statin Exposure Prior to a Stroke
Influence Survival and Institutionalization After
Hospital Discharge?

Matthew Alcusky1, Anne L. Hume2 and
Kate L. Lapane1

1University of Massachusetts Medical School,
Worcester, MA; 2University of Rhode Island, Kingston,
RI

Background: The net health benefit of statins in the
very old remains uncertain. Despite this, statin use is
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common. Meta-analytic findings suggest statin expo-
sure at the onset of acute ischemic stroke (AIS) may
improve outcomes. Whether this applies to very old,
clinically complex patients remains unclear.

Objectives: To compare survival and the composite
outcome death/institutionalization between statin users
and non-users in a national cohort of AIS patients re-
habilitated in skilled nursing facilities (SNF).

Methods: From Medicare Part A claims, we identified
18,551 community-dwelling older adults hospitalized
for AIS between 04/01/11–09/02/2012 and discharged
to a SNF. Pre-stroke statin use and dose intensity were
defined using Part D claims (high intensity, low/inter-
mediate intensity, and non-user). Patients were
followed for 120 days post-discharge to ascertain
death and location at day 120 (SNF/nursing home or
community). Patients hospitalized at day 120 were
assigned to the location preceding admission. Multi-
variable log-binomial regression models with a log
link estimated the covariate-adjusted relative risks
(aRR) for the association of statin exposure with the
two outcomes: death and death/institutionalization.

Results: The median age of the cohort was 84 years
and 39.3% used statins before the AIS, of whom
10.8% received a high intensity dose (18.2%
rosuvastatin 20 mg, 7.8% rosuvastatin 40 mg, 52.4%
atorvastatin 40 mg, and 21.7% atorvastatin 80 mg).
Within 120 days of hospital discharge, 19.8% of high
intensity statin users, 20.0% of low intensity statin
users, and 21.3% of non-users died (aRR high inten-
sity vs non-users: 1.01, 95% confidence interval (CI):
0.87–1.16; aRR low intensity vs non-users: 0.95,
95% CI: 0.89–1.01). At day 120, 44.5% of high inten-
sity statin users, 47.0% of low intensity statin users,
and 49.2% of non-users were dead or institutionalized
(aRR high intensity vs non-users: 0.92, 95% CI: 0.85–
1.00; aRR low intensity vs non-users: 0.95, 95% CI:
0.92–0.98).

Conclusions: In this large cohort of older patients re-
siding in the community prior to AIS, nearly half were
dead or institutionalized 120 days after hospital dis-
charge. Statin use prior to AIS did not appear to confer
a mortality advantage in this clinically complex
population.

413. Non-Steroidal Anti-Inflammatory Drugs and
the Risk of Out-of-Hospital Cardiac Arrest: A Case
Control Study in AmsteRdam REsuscitation
STudies (ARREST) Registry

Mohammad Bakhriansyah1,2, Patrick C. Souverin1,
Anthonius deBoer1, Olaf H. Klungel1,
Marieke T. Blom3 and Hanno L. Tan3

1Utrecht Institute of Pharmaceutical Sciences,
Utrecht, Netherlands; 2Lambung Mangkurat
University, Banjarmasin, Indonesia; 3Academic
Medical Center, Amsterdam, Netherlands

Background: Non-steroidal anti-inflammatory drugs
(NSAIDs), and particularly selective COX-2 inhibitors
are associated with an increased risk of cardiovascular
adverse events. However, the association between
these drugs and out-of-hospital cardiac arrest (OHCA)
with ventricular tachycardia/ventricular fibrillation
(VT/VF-OHCA) has not been studied yet.

Objectives: To evaluate the association between the cur-
rent use of selective COX-2 inhibitors or conventional
NSAIDs and VT/VF-OHCA compared to non-use.

Methods: A case–control study was conducted
among VT/VF-OHCA cases and non-VT/VF-OHCA
controls from the ARREST database, an ongoing
Dutch registry of resuscitation attempts for OHCA,
and the Dutch PHARMO Network Database, contain-
ing drug dispensing records of community pharmacies,
respectively over the period July 2005–December
2011. The study consisted of current users of selective
COX-2 inhibitors, conventional NSAIDs and non-
users who were older than 18 years. Each case was
matched to up to 5 controls for age and sex at the
date of VT/VF-OHCA. The presence of VT/VF
was confirmed by electrocardiography recordings.
Odds ratios (ORs) and 95% confidence intervals
(95% CIs) were calculated by conditional logistic re-
gression analysis.

Results: We included 2,505 cases with VT/VF-OHCA
and matched these to 10,569 controls. Current use of
selective COX-2 inhibitors and conventional NSAIDs
was comparable in both cases and controls (0.5% vs
0.3% and 2.6% vs 2.5%, respectively) and was associ-
ated with a similar risk of VT/VF-OHCA (adjusted OR
1.09, 95% CI: 0.78–1.52 and adjusted OR 0.97, 95%
CI: 0.86–1.10, respectively) compared to non-use.

Conclusions: Current use of selective COX-2 inhibi-
tors and conventional NSAIDs were not associated
with an increased risk of VT/VF-OHCA compared to
non-use.
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414. Effectiveness of Combinations of Drugs
Recommended for Secondary Prevention After
Acute Coronary Syndrome

Julien Bezin1, Olaf H. Klungel2, Régis Lassalle3,
Caroline Dureau-Pournin3, Nicholas Moore4 and
Antoine Pariente1

1Univ. Bordeaux, INSERM U1219, Bordeaux, France;
2Utrecht University, Utrecht, Netherlands; 3Bordeaux
PharmacoEpi, INSERM CIC1401, Bordeaux, France;
4Univ. Bordeaux, INSERM U1219, Bordeaux
PharmacoEpi, INSERM CIC1401, Bordeaux, France

Background: Secondary prevention treatment after
acute coronary syndrome is based on the combined
use of evidence-based cardiovascular medications
(EBCMs): angiotensin-converting enzyme inhibitors
or angiotensin receptor blockers (ACEIs/ARBs), anti-
platelet agents, beta-blockers, statins. Long-term use
of beta-blockers in this context is disputed as trials
on these drugs were performed long ago, and signals
of ineffectiveness have emerged from observational
studies.

Objectives: To evaluate the effectiveness of the rec-
ommended combination of EBCMs in secondary pre-
vention of acute coronary syndrome, according to
drug combinations and drug adherence.

Methods: Population-based nationwide cohort study
using the French national healthcare claims database.
Patients hospitalized in 2010 for an incident acute cor-
onary syndrome and aged ≥20 years were included in
the cohort, with up to five years of follow-up. Expo-
sure to all possible combinations of EBCMs was deter-
mined daily. Associations between risk of acute
coronary syndrome, transient ischemic attack, ische-
mic stroke, or all-cause death and use of all possible
combinations of EBCMs were estimated using time-
dependent Cox models adjusted for CV risk factors
(patient characteristics, co-morbidities and co-
medications).

Results: Among the 51,783 patients included in the
cohort, combinations including 3 EBCMs were associ-
ated with a higher risk of composite outcome com-
pared to the full 4 EBCMs combination. The
adjusted hazard ratios were 1.45 (95% confidence in-
terval: 1.32–1.60) for the combination without statins,
1.39 (1.29–1.50) without ACEIs/ARBs, 1.17 (1.07–
1.29) without antiplatelet agents, and 1.15 (1.07–
1.24) without beta-blockers. The beneficial

effectiveness of beta-blockers appeared weaker in pa-
tients without heart failure in which the use of combi-
nations without beta-blockers was not found
associated with an increased risk of all-cause death
(aHR 0.92 (0.80–1.07)) compared to the full
combination.

Conclusions: This study confirms overall the long-
term effectiveness of the full 4 EBCMs combination
compared to any of the 3 EBCMs combinations on
the reduction of cardiovascular events or all-cause
death. However, for patients without history of heart
failure, the effectiveness of beta-blockers on all-cause
mortality appears questionable.

415. Cardiovascular Outcomes and Mortality in
Patients with Concomitant Use of Bupropion and
Risperidone

Moa P. Lee, Angela Y. Tong and Joshua J. Gagne

Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA

Background: Risperidone has been found to be asso-
ciated with a 20% higher rate of mortality than
quetiapine. Metabolized by cytochrome P450 (CYP)
2D6, it is not known whether concomitant use of
bupropion, which inhibits CYP2D6, increases adverse
outcomes associated with risperidone.

Objectives: To assess the potential impact of concom-
itant use of bupropion and risperidone on cardiovascu-
lar risk and mortality.

Methods: Using 2 claims databases – the Optum re-
search database (ORD) and the Medicaid Analytic eX-
tract (MAX) – we identified adults who initiated
risperidone or quetiapine (not believed to be substan-
tially metabolized by CYP2D6) while treated with
bupropion between 2000 and 2014. The index date
was defined as the date of risperidone or quetiapine
initiation and patients were followed for the outcomes
of composite cardiovascular events and death. Risper-
idone or quetiapine initiators with concomitant
bupropion use were 1:1 propensity score (PS)
matched. Hazard ratios (HR) and 95% confidence in-
tervals (CI) were estimated separately in each database
using Cox proportional hazards regression, and the es-
timates were combined using fixed-effects meta-
analysis.
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Results: The final PS-matched cohort included
20,184 patients (7,200 in the ORD and 12,984 in
MAX). The mean age (SD) of patients included in
the matched cohorts was 50 (16) in the ORD and
41 (12) in MAX; approximately two-thirds of patients
were female. About 0.3% of patients had a previous
episode of myocardial infarction, and 0.2% had
stroke during the baseline period. In the ORD, 57%
of patients had a recorded diagnosis of depression
and 3% had schizophrenia while 52% of patients in
MAX had depression and 13% had schizophrenia.
Covariates were well balanced between PS-matched
exposure groups in both databases. The pooled HR
(95% CI) for the composite cardiovascular outcome
and all-cause mortality were 1.28 (0.90–1.82) and
2.32 (1.39–3.87), respectively.

Conclusions: Findings from this large, population-
based cohort study suggest a potentially substantial
mortality differential between risperidone and
quetiapine initiation among patients concomitantly
treated with bupropion, which was much larger than
that previously observed without requiring bupropion
use.

416. Emulating a Multi-Arm Randomized
Controlled Trial of Antihypertensive Treatments
for Chronic Kidney Disease Using Observational
Data: How Do the Results Compare with Network
Meta-Analysis?

Issa J. Dahabreh1, Jason Nelson2, Andrew R. Zullo1,
William H. Crown3, Nilay D. Shah4 and
Lesley A. Inker2

1Brown University, Providence, RI; 2Tufts Medical
Center, Boston, MA; 3OptumLabs, Boston, MA
4Mayo Clinic, Rochester, MN

Background: The conduct of an observational study
comparing multiple point treatments can be viewed
as an attempt to emulate a hypothetical multi-arm tar-
get trial. When the target trial is not feasible, network
meta-analysis is often considered the preferred source
of evidence on the comparative effectiveness of multi-
ple treatments.

Objectives: To design an observational study emulat-
ing a pragmatic 3-arm randomized trial comparing an-
giotensin converting enzyme inhibitors (ACEIs),
angiotensin receptor blockers (ARBs), and non-renin-
angiotensin system-targeted antihypertensive therapies
for patients with chronic kidney disease (CKD), and to

compare the results against a recent network meta-
analysis (Xie et al., Am J Kidney Dis 2016).

Methods: We designed a retrospective new-user co-
hort study using national U.S. data from Optum Labs.
We identified adult CKD patients who initiated ther-
apy with an ACEI, ARB, or other non-renin-angioten-
sin antihypertensive agent between 2005 and 2015
after ≥6 months of no dispensing of the newly initiated
antihypertensive agent. We used a marginal structural
Cox proportional hazards model estimated by inverse
probability of treatment weighting to assess the effect
of the three treatments on progression to end stage re-
nal disease (ESRD) and a composite outcome of myo-
cardial infarction (MI) or ischemic stroke events.

Results: The study cohort comprised 69,128 patients,
with an average follow-up of 2.1 years and a total of
5,030 ESRD progression and 2,593 composite events.
For ESRD, the observational study vs meta-analysis
HRs were 0.65 (95% confidence interval, 0.60, 0.69)
vs 0.65 (95% credibility interval, 0.51, 0.80) compar-
ing ACEIs against other drugs and 0.89 (0.81, 0.97)
vs 0.89 (0.66, 1.19) comparing ACEIs against ARBs.
For the composite of MI or stroke, the observational
study vs meta-analysis HRs were 0.85 (0.78, 0.94) vs
0.94 (0.75, 1.12) comparing ACEIs against other
drugs and 1.03 (0.85, 1.25) vs 1.09 (0.91, 1.31) com-
paring ACEIs against ARBs. The relative HRs com-
paring the observational study to the meta-analysis
estimates ranged from 0.91 to 1.0.

Conclusions: In this example of an observational
study designed to emulate a target trial, results were
close to those of a network meta-analysis of RCTs. Be-
cause the observational study results pertain to a single
underlying population, they have a more straightfor-
ward causal interpretation than the meta-analysis
results.

417. Comparative Safety and Effectiveness
Evidence - What Do You Do When the Ideal
Comparator is Not Obtainable?

Jaclyn L.F. Bosco1,2, Christina Mack3,4,
Krista F. Huybrechts5 and Danica Marinac-Dabic6

1QuintilesIMS, Cambridge, MA; 2Boston University
School of Public Health, Boston, MA; 3QuintilesIMS,
Chapel Hill, NC; 4University of North Carolina at
Chapel Hill, Chapel Hill, NC; 5Brigham and Women’s
Hospital, Boston, MA; 6U.S. Food and Drug Adminis-
tration, Silver Spring, MD
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Background: Regulators and payers are increasingly
recommending the use of a comparator group in
post-approval pharmacoepidemiologic research to dis-
tinguish between alternative decisions, to assess differ-
ences in the magnitude or strength of association
between groups, or to provide evidence for expanding
labeled indications. However, contemporaneous com-
parison groups are not always easily identifiable or
available in certain real-world scenarios.

Objectives: The objective of this symposium will be
to review design options for generating comparative
evidence in situations where comparators may not be
readily available in the real-world setting. Researchers
involved in post-approval biologic and biosimilars re-
search, pregnancy registries, and/or those seeking la-
beling expansion of a medical device would benefit
from this practical application of real-world scenarios.

Description: This session will present three real-world
scenarios for which regulators and payers are
requesting comparative evidence for approved drugs,
biologics and biosimilars, and medical devices. The
following scenarios will be presented: (a) a compara-
tive safety and effectiveness study of a biosimilar ver-
sus its originator biologic; (b) a pregnancy exposure
registry incorporating a non-exposed comparator
group; and (c) a label expansion study for a U.S.
marketed medical device. The session will be moder-
ated by Dr. Danica Marinac-Dabic, who will introduce
the presenters and set the stage for the evidence need
for comparator information. Dr. Jaclyn Bosco will
present the biosimilar/originator biologic scenario,
Dr. Krista Huybrechts will present the pregnancy ex-
posure registry scenario, and Dr. Christina Mack will
present the medical device label expansion scenario.
For each scenario, potential design options for identifi-
cation and selection of a comparison group will be pre-
sented. The presenters will weigh the advantages and
disadvantages for each of the approaches for a given
situation. The session participants will be encouraged
to ask questions and discuss which potential design so-
lution best meets various stakeholders’ evidence
needs.

418. Evidence Generation in Multimorbidity: A
New Frontier in Drug Utilization

Gillian E. Caughey1, Katja Taxis2, Lisa G. Pont3,
Arsène Zongo4 and Björn Wettermark5

1University of South Australia and Royal Adelaide
Hospital, Adelaide University, Adelaide, Australia;

2University of Groningen, Groningen, Netherlands
3Macquarie University, Sydney, Australia; 4Université
Laval, Quebec, QC, Canada; 5Karolinska Institutet,
Stockholm, Sweden

Background: Multimorbidity, the co-existence of
multiple chronic diseases is the most common condi-
tion in the older population and accounts for 80% of
healthcare use and costs. The management and care
of patients with multimorbidity is often complicated
with high treatment burden frequently resulting in
polypharmacy, complex drug regimens, treatment con-
flicts and medication-associated harms. There is little
evidence for the care of patients with multimorbidity;
assessing the efficacy and safety of complex medicine
regimens and health outcomes in this heterogeneous
population is a daunting task. Innovative methods are
needed to determine medicine effects in those with
multimorbidity, to minimize potential harms and pro-
vide an evidence-base to guide prescribing decisions
that maximize benefits.

Objectives: This Drug Utilization Special Interest
Group endorsed symposium aims to (1) provide an
overview of the challenges of evidence generation
for the efficacy and safety of complex medicine regi-
mens in patients with multimorbidity and (2) illustrate
methodological approaches for dealing with the het-
erogeneity of patients with multimorbidity and com-
plex medication regimens in terms of medication
burden, treatment effects and competing benefits and
harms. The symposium is intended for researchers, cli-
nicians and policy makers with an interest in drug uti-
lization research and medicine use in complex
populations.

Description: In this symposium, we will focus on in-
novative approaches to examine treatment effects and
outcomes for patients with multimorbidity and com-
plex medication regimens. Gillian Caughey will pro-
vide an overview of the complexity and clinical
implications of multimorbidity and need for universal
health outcome driven decision making that includes
overall benefits and harms. Katja Taxis will discuss
strategies for measuring drug burden in patients with
multimorbidity, in the context of patient’s priorities
and pharmacological profile. Lisa Pont will explore
temporal effects of medications, including cumulative
burden of treatments and changes in benefits and
harms over time as people accrue new conditions and
medications. Arsène Zongo will discuss measures of
multiple medication adherence and effects on out-
comes. Björn Wettermark will discuss opportunities
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and challenges in learning from studies on
multimorbidity and drug utilization in different health
systems. The symposium will conclude with an open
panel discussion led by questions from participants.

419. TreeScan™: A Novel Data-Mining Tool for
Medical Product Safety Surveillance

Judith C. Maro1, Rima Izem2, Azadeh Shoaibi3 and
Martin Kulldorff4

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2Center for Drug
Evaluation and Research, U.S. Food and Drug
Administration, Silver Spring, MD; 3Center for
Biologics Evaluation and Research, U.S. Food and
Drug Administration, Silver Spring, MD; 4Harvard
Medical School and Brigham and Womens Hospital,
Boston, MA

Background: The tree-based scan statistic – opera-
tionalized in freely available TreeScan™ software
(www.treescan.org) – anchors a statistical signal de-
tection approach to evaluate unexpected potential as-
sociations between exposures and outcomes of
interest in electronic healthcare data. The approach
takes advantage of the hierarchical nature of clinical
concepts, including clinical outcomes and medical
product exposures. Investigators can collect and ana-
lyze data on several thousand outcomes, or exposures
simultaneously, while formally controlling for multi-
ple hypothesis testing.

Objectives: This workshop will teach the theory of
tree-based scan statistics, describe recent efforts by
the U.S. FDA in using TreeScan™ for routine safety
surveillance, demonstrate how to use TreeScan™ soft-
ware, and then allow audience members to detect sig-
nals that they have created by manipulating a
simulated dataset. Investigators that seek to apply the
TreeScan™ method to their own database sources will
benefit from attending.

Description: The workshop agenda are as follows: (1)
Overview of tree-based scan statistics theory
(Kulldorff, 20 min). (2) Rationale and findings of com-
pleted activities (Shoaibi and Izem, 20 min): (a) Vac-
cine Safety Surveillance: We will review prior work
on exposure-based surveillance including scanning a
tree of outcomes for associations with measles-
mumps-rubella (MMR) vaccine, measles-mumps-
rubella-varicella (MMRV) vaccine, and quadrivalent
human papillomavirus (HPV4) vaccine. (b) Drug

Safety Surveillance: We will review prior work on
outcome-based surveillance including scanning a tree
of exposures for associations with angioedema. (3)
Discussion and questions from the audience (All, 5
min). (4) Interactive demonstration of TreeScan™

software with audience participation (Maro, 20 min).
Audience members will have downloaded TreeScan™

to their laptops along with simulated datasets and then
will execute TreeScan™ on those datasets. (5) Interac-
tive signal detection exercise (Maro, 20 min).
Audience members will manipulate an outcome in
the dataset by adding extra cases and then will report
on their ability to detect their injected signal. (6) Dis-
cussion and questions from the audience (All, 5 min).

420. Real-World Battles with Real-World Data

Jeffrey Brown1, Andrew Bate2, Robert Platt3,
Marsha Raebel4, Brian Sauer5 and Gianluca Trifiro6

1HarvardMedical School, Boston, MA; 2Pfizer, London,
United Kingdom; 3McGill University, Montreal, QC,
Canada; 4Kaiser Permanente Colorado, Denver, CO;
5University of Utah School of Medicine, Salt Lake City,
UT; 6University of Messina & Erasmus University
Medical Cente, Messina, Italy

Background: Real-world data (RWD) are increas-
ingly used to generate real-world evidence (RWE) of
comparative medical product safety and effectiveness
in routine care. There also has been a proliferation of
distributed research networks (DRN) and common
data models (CDM) to facilitate multi-site research.
Standardizing diverse data sources into a CDM can
be beneficial or a necessity but creates complexity re-
quiring the collaborative skills of researchers, data ex-
perts, clinicians, database architects and others who
understand the process of data capture and extraction
from electronic health data platforms.

Objectives: The symposium will describe the real-
world experiences of investigators who have standard-
ized different types of data into various CDMs and
who have used DRNs to generate RWE. While stan-
dardization of RWD is often thought or implied to be
easy, this is rarely the case. Real-world experience
from researchers who have done the hard work of stan-
dardizing data across disparate data sources will be
presented. Attendees will learn about approaches and
challenges with standardizing data into a CDM, in-
cluding issues related to different medical terminolo-
gies and languages, data capture workflows, types of
data collected and missing-ness, and cross-site
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variation. Attendees improve their understanding of
the benefits and limitations of cross-site data standard-
ization and conducting research in a DRN using a
CDM.
Description: Andrew Bate (Pfizer Inc.) will moder-

ate; Jeffrey Brown (Harvard Medical School) and
Robert Platt (McGill University) will be discussants.
All have substantial experience using RWD to gener-
ate RWE. Brian Sauer, University of Utah School
of Medicine and the US Veterans Administration
(VA), will describe his work standardizing microbiol-
ogy and medication data across the VA, including
problems encountered, solutions and guidance on
how to use the data for research.Marsha Raebel, Kai-
ser Permanente Colorado, will describe her experience
standardizing laboratory results data across two DRNs
– the Health Care Systems Research Network and the
FDA Sentinel – detailing practical considerations and
learning in working with laboratory result data across
institutions. Gianluca Trifirò, University of Messina
and Department of Medical Informatics, Erasmus
Medical Center, will describe his work standardizing
health outcomes of interest across several European
databases. The three 12–15-minute presentations will
be followed by 40 minutes of panel discussion. All
panelists have agreed to participate.

421. A Practical Guide to Implementing Sequence
Symmetry Analysis; a Tool for Conducting Studies
in the Asian Pharmacoepidemiology Network
(AsPEN)

Nicole Pratt1, Edward Chia-Cheng Lai2,
Anton Pottegard3, Elizabeth Roughead1 and
Jesper Hallas3

1University of South Australia, Adelaide, Australia;
2National Cheng Kung University, Tainan, Taiwan;
3University of Southern Denmark, Odense, Denmark

Background: Sequence symmetry analysis (SSA), is
a method that has been increasingly used to investigate
the safety of medications. SSA has been used by As-
PEN to generate evidence across the Asia-Pacific re-
gion due to its ease of application and computational
efficiency. SSA has been applied as a signal genera-
tion tool across the network and has the potential to
provide a complementary approach to adverse event
detection alongside routine pharmacovigilance activi-
ties using spontaneous reports. Medicine regulators
in Canada and Australia have employed the method
to investigate safety issues of concern in their coun-
tries such as clostridium difficile infection associated

with proton-pump inhibitors and heart failure associ-
ated with diabetes medicines. This symposium will
provide a comprehensive overview of the methodol-
ogy, what is required for implementation and how by
design the method is able to control for time-constant
confounding. In addition, we will demonstrate how
the tool has been used to generate evidence for
AsPEN.

Objectives: (1) To describe the methodology of SSA
and highlight the strengths, advantages and potential
pitfalls of the method, (2) review the application of
the method in practice and (3) to explore the practical
application of SSA to safety signal detection for
AsPEN.
Description: This workshop will bring together

leading researchers experienced in the use of SSA.
We will provide an overview of the methodology
and will discuss the assumptions of the method. A re-
view of the application of the method in practice will
be presented particularly focusing on the underlying
assumptions of the method. In small groups, the audi-
ence will be encouraged to design a SSA study to in-
vestigate an appropriate safety issue. Finally, we will
showcase how SSA has been implemented in practice
through AsPEN using a case study of antipsychotic
safety in paediatrics. The presentations will be
followed by a discussion on how regulators across
the region can implement SSA to complement routine
pharmacovigilance activities using spontaneous re-
ports. At the end of this practical workshop, partici-
pants will have an understanding of how the method
can be used in their own research to investigate safety
concerns with medication use.

422. Listening to the Patient Voice in
Pharmacoepidemiological Research: Opportunities
for Innovation and Inclusion

Wendy Camelo Castillo1, Susan dosReis1,
Sascha Dublin2, Brett Hauber3, Irene Petersen4,
Nancy Santanello5 and Suzanne L. West6

1University of Maryland Baltimore, Baltimore, MD;
2Kaiser Permanente Washington Health Research
Institute, Seattle, WA; 3RTI Health Solutions, Research
Triangle Park, NC; 4University of College London,
London, United Kingdom; 5Consultant, New Hope,
PA; 6RTI International, Research Triangle Park, NC

Background: In the last decade, we have seen an in-
creased focus on engaging patients in identifying tar-
gets for drug development and setting the research
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agenda. Regulatory agencies such as the FDA and the
EMA have begun to incorporate the patient’s voice to
inform the design and implementation of safety and ef-
fectiveness studies. To develop guidance for the field,
the ISPE Patient Engagement Workgroup (i.e.,
Workgroup) conducted an in-depth assessment to de-
termine how patients have been engaged in
pharmacoepidemiology, safety, effectiveness, and
benefit-risk research. The purpose of this symposium
is to present results from this investigation, to illustrate
with examples the opportunities to advance the field,
and discuss challenges moving forward.

Objectives: (1) To examine real-world examples of
patient involvement across the lifecycle of drug devel-
opment; (2) to discuss the challenges of engaging pa-
tients and the public in pharmacoepidemiology
research; and (3) to present opportunities for methodo-
logical innovation in the field.
Description: Nancy Santanello will introduce the

speakers and provide an overview of the workgroup’s
findings (12 min). Four speakers will present examples
of research projects where patient input has shaped the
study design and research questions. Each of the fol-
lowing presentations will be 12 minutes as follows:
Brett Hauber will present a novel approach to clinical
trial design that incorporates patient preferences for
drug and device development for people with
Parkinson’s Disease. Irene Petersen will discuss en-
gagement of the public, health care professionals and
applied researchers in the development of new epide-
miological and statistical methods. Sascha Dublin will
present on a Patient Centered Outcomes Trust Fund/
FDA Catalyst initiative to develop an app in partner-
ship with patients that will improve capture of infor-
mation on confounders and exposures, to be linked
with Sentinel data. Wendy Camelo Castillo will dis-
cuss elicitation of patient preferences for meaningful
outcomes to inform effectiveness studies. Susan
dosReis will conclude the session by discussing les-
sons learned, challenges moving forward, and oppor-
tunities to improve upon current methodological gaps
in pharmacoepidemiology (12 min), followed by a
15-minute open discussion moderated by Sue West
to chart the direction of patient engagement in
pharmacoepidemiology.

423. Observational Approaches for Comparing
Treatment Continuation vs. Discontinuation

Alexis Krumme1, Robert Glynn2,
Sebastian Schneeweiss2, Niteesh Choudhry2,
Angela Tong2 and Joshua Gagne1

1Harvard School of Public Health, Boston, MA
2Brigham and Women’s Hospital, Boston, MA

Background: Continuation of antiplatelet therapy be-
yond 12 months after a drug-eluting stent (DES) pro-
cedure was found to reduce the risk of major
cardiovascular event (MACE) in the dual antiplatelet
therapy trial. Observational data have also been used
to evaluate outcomes related to different durations of
therapy and may confer certain advantages over ran-
domized designs; however, these ‘landmark time’
analyses are susceptible to confounding and exposure
misclassification biases.

Objectives: To compare how increasingly stringent
definitions of treatment continuation vs. discontinua-
tion affect the direction and strength of associations
between antiplatelet therapy duration and ischemic
and bleeding events, using DAPT trial results as a
benchmark.

Methods: Using claims from commercially insured
and Medicare populations in the US, we compared
the impact of four nested exposure definitions on time
to MACE, myocardial infarction alone, and intracere-
bral hemorrhage or gastrointestinal bleeding in pa-
tients with a DES procedure between 2004 and 2013
meeting DAPT inclusion criteria. Therapy continua-
tion at 12 months was defined as: (1) having antiplate-
let supply on hand at 12 months vs. not (landmark
time); (2) refilling within 30 days vs. not among indi-
viduals with antiplatelet supply at 12 months; (3)
criteria 2 plus continuous prior antiplatelet use; and
(4) criteria 2 and 3 plus a cardiologist visit in months
10–12. Cox models were adjusted for a propensity
score that included comorbidity, resource utilization,
and medication use characteristics.

Results: Cohort sizes were 53,679, 27,524, 16,971,
and 7,948, respectively, of which 20% were
discontinuers on average. Increasing restriction led to
progressively larger effects of continued treatment:
Cohort 1 MACE HR=0.79 (0.73, 0.87), MI 0.74
(0.65, 0.83), bleed 1.03 (0.96, 1.11), vs. Cohort 4
MACE HR=0.66 (0.48, 0.91), MI 0.56 (0.37, 0.86),
bleed 1.24 (0.95, 1.61). Estimates across cohorts
trended towards DAPT trial estimates (MACE
HR=0.71 (0.59, 0.85), MI 0.47 (0.37, 0.61), bleed
1.61 (1.21, 2.16)) and were associated with reduced
levels of exposure misclassification.

Conclusions: In an example of long-term antiplatelet
use, increasing restrictions on the definition of therapy
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continuation yielded results consistent with those from
the DAPT trial by reducing exposure misclassification.

424. Comparison of One-Year Non-Persistence
Rates with Dabigatran or Rivaroxaban Versus
Vitamin K Antagonists in Newly Treated Atrial
Fibrillation Patients: A Competing Risk Analysis in
the French Nationwide Healthcare Databases

Géric Maura1,2, Antoine Pariente2,3, François Alla1,
Joshua J. Gagne4 and Cécile Billionnet1

1French National Health Insurance (CNAMTS),
Paris, France; 2Univ. Bordeaux, Inserm, Bordeaux
Population Health Research Center, team
PHARMACOEPIDEMIOLOGY, UMR 1219, Bor-
deaux, France; 3CHU de Bordeaux, Bordeaux,
France; 4Division of Pharmacoepidemiology and
Pharmacoeconomics, Department of Medicine,
Brigham and Women’s, Boston, MA

Background: Direct oral anticoagulants (DOACs)
have been proposed as a more convenient alternative
to vitamin K antagonists (VKAs), which are com-
monly associated with poor treatment persistence, in
nonvalvular atrial fibrillation (nv-AF).

Objectives: To compare one-year non-persistence
rates in nv-AF patients initiating DOACs versus
VKA using a competing risk analysis.

Methods: Using data from the French National
Healthcare databases (Régime Général, around 50 mil-
lion beneficiaries), we conducted a cohort study com-
prising nv-AF patients initiating dabigatran
(N=11,141), rivaroxaban (N=11,126) or VKA
(N=11,998). Treatment discontinuation was defined
as a switch between OAC classes or a 60-day gap with
no medication coverage, with the additional criterion
of no reimbursement for INR monitoring during this
gap for VKA patients. Considering death as a compet-
ing risk, differences between one-year discontinuation
rates were used to compare each DOAC versus VKA.
95% confidence intervals (CIs) were estimated via
bootstrapping. Baseline patient characteristics were
adjusted using inverse propensity score weighting.
Subgroup analyses considered: DOAC dose at initia-
tion, age (<75 vs ≥75), risk of stroke (CHA2DS2VASc
≥ 2) and bleeding (HAS-BLED ≥ 3).

Results: Adjusted one-year discontinuation rates were
higher for dabigatran than for VKA new users (36.8%
vs 30.2%; difference, 6.6% [95% CI, 5.5 to 7.6]) and

for rivaroxaban versus VKA new users (33.8% vs
27.8%; 6.0% [4.9 to 7.0]). Similar differences were
found in all subgroup analyses, except in patients
<75y (dabigatran vs VKA: 0.3% [-1.4 to 1.8];
rivaroxaban vs VKA: �2.6% [�4.3 to �0.9]) and
for dabigatran 150 mg versus VKA (�1.1% [�3.1 to
0.7]). Comparable results were obtained when consid-
ering both switches from index OAC class to another
OAC class and deaths as competing risks of treatment
discontinuation.

Conclusions: Results from this nationwide cohort
study show high non-persistence levels with all OACs
and indicate better persistence with VKAs versus
DOACs. Rates of hospitalized bleeding during fol-
low-up among non-persistent patients were unlikely
to explain these high rates of OAC non-persistence.

425. Adherence, Persistence, and Inpatient
Utilization Among Adult Schizophrenia Patients
Using Once-Monthly versus Twice-Monthly Long-
Acting Antipsychotics

Matthew Alcusky1, Dominic Pilon2, Michael Durkin3,
Yongling Xiao2, Philippe Thompson-Leduc2,
Marie-Hélène Lafeuille2, Patrick Lefebvre2 and
Carmela Benson3

1UMass Medical School, Worcester, MA; 2Groupe
d’analyse, Ltée, Montreal, QC, Canada; 3Janssen Sci-
entific Affairs, LLC, Titusville, NJ

Background: The effectiveness of antipsychotics
(APs) is associated with achieving and maintaining
thresholds of dopamine receptor occupancy in the
brain. Receptor occupancy levels decline more slowly
with longer apparent half-life. This slower decline is
hypothesized to correspond to a delay in clinical
deterioration.

Objectives: This study aims to compare real-world
treatment patterns and inpatient (IP) utilization, an in-
dicator of clinical decline, between schizopshrenia pa-
tients (pts) stabilized on treatment with once-monthly
(OM) long-acting injectable antipsychotics (LAI)
versus twice-monthly (TM) LAI.

Methods: Six states Medicaid data (01/2009–03/
2015) were used. Adult schizophrenia patients with
≥2 consecutive claims of OM LAI (paliperidone pal-
mitate or aripiprazole) or TM LAI (risperidone) within
45 days with the same dosage and days supplied were
selected. Pts with ≥6 months of eligibility prior to OM
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or TM LAI initiation were observed from the second
consecutive claim (index date) to the end of data
availability. Outcomes were measured for 12 months
after the index date. Multivariate regression models
adjusting for cohort differences were used to com-
pare incidence rate ratios (IRR) for IP utilization
and proportion of days covered (PDC) for adher-
ence. Persistence, defined as duration on index LAI
without gap >60 days between covered days, was
assessed using Kaplan–Meier medians and hazard
ratio (HR). No adjustments were made for
multiplicity.

Results: A total of 785 OM and 625 TM pts were se-
lected. OM patients were younger (40 vs. 42 years,
p=0.02) and were more likely to be males (68% vs.
63%, p=0.04) compared to TM pts. In the post-index
year, fewer OM pts had ≥1 IP admission (29% vs.
38%, p<0.01). After adjustments, OM pts had 27%
fewer admissions (adjusted IRR: 0.73, p<0.01) and
46% fewer IP days (adjusted IRR 0.54, p<0.01).
The 12-month adherence was higher for OM versus
TM pts (adjusted PDC difference 0.06, p<0.01).
OM pts had a lower hazard of discontinuation (ad-
justed HR=0.83, p=0.01), and a longer median per-
sistence (7.5 vs. 5.5 months, log-rank test: p<0.01)
compared to TM pts.

Conclusions: In the year following stabilization,
treatment with OM LAI was associated with greater
adherence, higher persistence, and lower IP utiliza-
tion than treatment with TM LAI. Further research
is warranted to examine the direct and adherence-me-
diated relationships between AP pharmacology in-
cluding frequency of administration and health
outcomes.

426. Opening the Black Box of the Trajectory
Model-Building Process: An Example Using Real-
World Statin Adherence Data

Ryan P. Hickson, Izabela E. Annis,
Ley A. Killeya-Jones and Gang Fang

UNC Eshelman School of Pharmacy, Chapel Hill, NC

Background:Group-based trajectorymodels (GBTMs)
have become a popular tool to categorize medication
adherence patterns in pharmacoepidemiology. Selecting
a final GBTM requires making several scientific and
practical choices that can significantly affect study
results, but many of these decisions are often omitted
in the published literature.

Objectives: To reveal the complexity of the GBTM-
building process with a continuous adherence
measure.

Methods:Medicare fee-for-service claims were used
to identify a cohort with a myocardial infarction
(MI) from 2008 to 2010. Subjects were ≥66 years
old and had 1 year of continuous enrollment with
a statin prescription claim pre-MI. Adherence was
measured as continuous proportion of days covered
(PDC; [0,1]) in 30-day intervals for the 180 days
prior to MI. To select the best GBTM, we sequen-
tially (1) used default cubic polynomials to select
the GBTM with the maximum number of clinically
meaningful adherence groups; (2) estimated
GBTMs for combinations of constant (i.e. intercept
only), linear, and quadratic polynomials; and (3) se-
lected the model with the lowest Bayesian informa-
tion criterion (BIC) where all model parameters had
a P-value <0.05. Other criteria required ≥5% of the
population in each group, no overfitting (e.g. qua-
dratic polynomial for a horizontal line), and no di-
vergent 95% confidence intervals (CI) at the tails of
trajectories. Predicted probabilities of group selec-
tion and spaghetti plots were used to evaluate
GBTMs.

Results: A total of 113,462 patients were included.
We tested 44 separate 4-group trajectory models. In
the final model, 58.8% of patients were adherent (con-
stant; mean PDC 0.960), 25.4% were moderately ad-
herent (constant; mean PDC 0.636), 9.4% were
nonadherent (constant; mean PDC 0.050), and 6.5%
had decreasing adherence (linear; month 1 mean
PDC 0.869; month 6 mean PDC 0.015). The 25th per-
centiles for the predicted probabilities of patients
placed in these groups were 0.945, 0.806, 0.979, and
0.858, respectively. Visual evaluation of spaghetti
plots found individual adherence patterns matched
the predicted trajectories well except in the moderately
adherent group.

Conclusions: The many decisions needed to choose a
trajectory model can greatly influence the final results.
Transparency in the model-building process is needed
to appropriately interpret findings in studies using
GBTMs.

427. Trends in Adherence and Hip Fracture After
Initiation of Bisphosphonates

Moa P. Lee, Seoyoung C. Kim, HoJin Shin,
Gregory Brill and Joshua J. Gagne
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Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA

Background: With increasing public concern about
their potential adverse effects, the rate of bisphospho-
nate initiation among patients with osteoporosis is de-
clining, but trends in adherence among those who do
initiate these drugs remain unknown.

Objectives: To examine trends in adherence to
bisphosphonates and rates of hip fracture in the year
following bisphosphonate initiation in the U.S.

Methods: We formed 9 annual cohorts comprising
adult patients who initiated an oral bisphosphonate in
each year between 2005 and 2013 in a large US com-
mercial heath plan. Baseline characteristics were
assessed in the year prior to each patient’s bisphospho-
nate initiation date (index date). Non-adherence, de-
fined by proportion of days covered (PDC) <25%;
treatment discontinuation, defined by a treatment gap
of at least 90 days; and cumulative incidence of hip
fracture were assessed during the 12 months following
the index date. Poisson regression was used to esti-
mate outcome rates in each cohort, adjusted for age
and comorbidity score.

Results: A total of 387,921 bisphosphonate initiators
were identified. The mean (sd) age of initiators in-
creased from 60 (11) years in 2005 to 70 (11) years
in 2013 and mean (sd) combined comorbidity score in-
creased from 0.5 (1.5) in 2005 to 1.1 (2.1) in 2013.
Overall, during the 12 months following bisphospho-
nate initiation, 31% of patients were non-adherent,
which increased from 28% in 2005 to 34% in 2013.
Bisphosphonate discontinuation occurred in 46% of
patients; adjusted discontinuation rates (95% CI) in-
creasing from 68 cases (67–70) to 78 cases (76–80)
per 100 person-years between 2005 and 2013 (p for
trend <0.001). Overall, 24% of patients failed to refill
any osteoporosis medication after the initial bisphos-
phonate dispensing; the adjusted rate increased from
31 cases (29–32) per 100 person-years in 2005 to 44
(41–46) in 2013 (p for trend <0.001). Hip fracture oc-
curred in 0.4% of patients during the one-year follow-
up; rates were stable over time: 23 cases (17–30) per
10,000 person-years in 2005 to 24 cases (19–30) in
2013 (p for trend 0.92).

Conclusions: We observed increases in bisphospho-
nate non-adherence and discontinuation over time but
no evidence of increasing one-year fracture rates.
The lack of association between non-adherence and

fracture rates merits further investigation with longer-
term follow-up.

428. Predictors of Patient Reported Decision to
Discontinue Anti-Rheumatic Medication in
Rheumatoid Arthritis Patients: Data from a
Rheumatoid Arthritis Cohort

Vandana Ahluwalia1, Mohammad Movahedi2,3,
Emmanouil Rampakakis3, Angela Cesta2,
Xiuying Li2, Sandra Couto2, John Sampalis3,
Claire Bombardier and Other OBRI Investigators2,4,5

1Brampton Civic Hospital, William Osler Health Sys-
tem, Brampton, ON, Canada; 2Toronto General Hos-
pital Research Institute, University Health Network,
Toronto, ON, Canada; 3JSS Medical Research, Mon-
treal, QC, Canada; 4Institute of Health Policy, Man-
agement, and Evaluation (IHPME), Toronto, ON,
Canada; 5Mount Sinai Hospital, Toronto, ON,
Canada

Background: Despite the availability of safe and ef-
fective treatments and the establishment of treatment
guidelines, real-world effectiveness remains subopti-
mal largely due to low patient adherence with pre-
scribed treatment.

Objectives: To evaluate sociodemographic and dis-
ease-related factors associated with patient reported
decision for discontinuation of anti-rheumatic medica-
tions (ARM) in a large observational cohort of RA pa-
tients followed in Canadian routine clinical care.

Methods: RA patients enrolled in the Ontario Best
Practices Research Initiative (OBRI) clinical registry
and had at least two years of follow-up were included
in the analysis. Treatment discontinuation due to patient
reported decision was defined as ARM discontinuation.
Independent predictors of ARM discontinuation were
evaluated with multivariate Cox regression using both
time-fixed and time-dependent variables. Factors
considered included patient sociodemographics, health
insurance information, disease parameters, types of
medications used, and physician characteristics.

Results: A total of 1,762 patients were included in the
analysis with a mean (SD) age of 57.4 (13.0) years and
disease duration of 8.5 (9.3) at the time of enrolment to
the registry (baseline). The majorities of patients were
female (77.7%), had post-secondary education
(55.3%). In terms of disease severity, 69.5% were
RF positive, and mean (SD) DAS28-ESR was 4.5
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(1.5). During a mean (SD) follow-up of 1.3 (1.5)
years, 409 (23.2%) patients discontinued one or more
ARM due to their own decision. In a multivariate anal-
ysis, married status (HR, 0.73 ; 95% CI 0.56–0.96),
RF positivity (HR, 0.73 ; 95% CI 0.56–0.96), and
higher number of comorbidities (HR, 0.92 ; 95% CI
0.85–0.99) were identified as significant predictors of
ARM continuation, while higher physician global
score (HR, 1.10 ; 95% CI 1.04–1.15), NSAID use
(HR, 1.75 ; 95% CI 1.29–2.38), and polypharmacy
(HR, 1.23 ; 95% CI 1.07–1.40) were associated with
ARM discontinuation.

Conclusions: In this study, a variety of factors
encompassing sociodemographics, disease, and medi-
cation characteristics, were identified as significant in-
dependent predictors of ARM discontinuation due to
patient reported decision. These results should be
taken into consideration when developing patient ad-
herence support programs and in the choice of treat-
ment regimens.

429. Adherence to Metformin Monotherapy as a
Risk Factor for Hypoglycemia after Intensifying
Treatment with a Sulfonylurea

Jea Young Min, Marie R. Griffin, Robert A. Greevy,
Amber Hackstadt, Jonathan Chipman and
Christianne L. Roumie

Vanderbilt University, Nashville, TN

Background: Low medication adherence may be as-
sociated with high HbA1c variability and poor clinical
and safety outcomes in patients with type 2 diabetes.

Objectives: To evaluate whether poor adherence to
metformin monotherapy is a risk factor for early hypo-
glycemia events following intensification with a
sulfonylurea.

Methods:We assembled a retrospective cohort of vet-
erans who initiated diabetes treatment with metformin
between 2001 and 2008 using national Veterans
Health Administration and Medicare databases and
followed them through 2011 for intensification with
a sulfonylurea (glipizide, glyburide, or glimepiride).
Metformin adherence was defined as the percentage
of days with metformin available during the 180 days
prior to intensification. A multivariable-adjusted logis-
tic regression model was built to evaluate the associa-
tion between adherence (<80% versus ≥80%) and the
occurrence of one or more early hypoglycemia events

(hospitalization/emergency department visit due to
hypoglycemia, or outpatient blood glucose measure-
ment <60 mg/dL) during the 180 days following
intensification. Subgroup analyses were conducted
for patients who had a glomerular filtration rate of
<60 mL/min versus ≥60 mL/min at the time of
intensification.

Results: Of 49,104 patients who intensified metformin
monotherapy with a sulfonylurea, 22,463 (45.7%) had
lower than 80% adherence while on metformin mono-
therapy. Compared to patients with high (≥80%) ad-
herence, low adherence patients were more likely to
be non-White, younger, and have a shorter duration
of metformin monotherapy. Early hypoglycemia oc-
curred in 684 patients; 325 (1.5%) among low adher-
ence patients and 359 (1.4%) among high adherence
patients. The risk of hypoglycemia was not signifi-
cantly related to level of metformin monotherapy ad-
herence (adjusted odds ratio 1.07, 95% confidence
interval 0.91, 1.27 for low vs. high adherence). The
findings were similar when analyses were stratified
by baseline renal function.

Conclusions: Metformin monotherapy adherence was
not significantly associated with early hypoglycemia
events following intensification of therapy with a
sulfonylurea.

430. Impact of Cancer Diagnosis on Persistence of
Oral Antidiabetic Drugs

Louis Letinier1,2, Yohann Mansiaux1,
Vanessa Labat1,2, Antoine Pariente1,2 and
Annie Fourrier-Reglat1,2

1Inserm 1219 Bordeaux Population Health, Team
Pharmacoepidemiology, University of Bordeaux,
Bordeaux, France; 2CHU de Bordeaux, Pole de Sante
Publique, Pharmacologie Medicale, Bordeaux, France

Background: To maintain glycemic control and thus
to prevent complications (retinopathy, nephropathy
and neuropathy) and premature mortality in diabetic
patients, compliance to antidiabetic drugs is recog-
nized as the most important contributor. In patients
with cancer, cancer itself and its consequences such
as pain and depression may impact persitence to
antidiabetics.

Objectives: The purpose of this study was to deter-
mine the effects of cancer occurrence on oral antidia-
betic drugs (OAD) persistence in France.
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Methods: A retrospective cohort including incident
OAD users was set up using the French health insur-
ance database (EGB), a 1/97 permanent random sam-
ple of the national healthcare insurance database.
Subjects aged 18 years or more initiating an OAD be-
tween 1 January 2006 and 31 December 2011 were in-
cluded in the cohort. Date of initiation was defined as
the index date for the follow-up. Subjects with a diag-
nosis of cancer at inclusion or during the year previous
to the index date were excluded. Non-persistence was
defined as a gap of OAD treatment coverage between
end of the previous OAD prescription and new pre-
scription greater than or equal to 90 days. A cause-spe-
cific Cox proportional hazards model was used to
examine the association between cancer occurrence
and OAD non-persistence and take into account the
competing risk of death. Cancer occurrence was stud-
ied as a time dependent variable.

Results: The study included 13,943 OAD users. Me-
dian follow-up was 760 days. Non-persistence risk
was higher after a diagnosis of cancer: (HR: 1.93 and
IC 95% 1.69; 2.21). Results were adjusted for age,
sex, insecurity, first OAD used, type of prescriber
and polypharmacy. Subgroup analyses according to
the cancer localization found a higher risk of non-
persistence for lung cancer (HR: 2.66 and IC 95%
1.68; 4.23) and colorectal cancer (HR: 2.02 and IC
95% 1.40; 2.91).

Conclusions: Our findings indicate that there is an
association between cancer diagnosis and OAD non-
persistence. Additional studies of this type would be
useful to evaluate association between cancer diagno-
sis and other chronic diseases persistence.

431. CYP2B6 G516T Minor Allele Protective of
Late Virologic Failure in Efavirenz-Treated HIV
Patients in Botswana

Marijana Vujkovic1, Scarlett L. Bellamy2,
Athena F. Zuppa1, Marc Gastonguay3,
Ganesh S. Moorthy1, Bakgaki R.N. Ratshaa4,
Xiaoyan Han5, Andrew P. Steenhoff1,
Mosepele Mosepele4, Brian L. Strom6,
Richard Aplenc1, Gregory P. Bisson5 and
Robert Gross5

1Children’s Hospital of Philadelphia, Philadelphia,
PA; 2Drexel University, Philadelphia, PA; 3Metrum
Research Group, Tariffville, CT; 4Botswana UPenn
Partnership, Gaborone, Botswana; 5University of
Pennsylvania Perelman School of Medicine,

Philadelphia, PA; 6Rutgers University Biomedical
and Health Sciences, Newark, NJ

Background: CYP2B6 polymorphisms that affect
efavirenz (EFV) concentrations are common, but the
effect of this polymorphism on HIV virologic failure
in clinical practice settings has not fully been
elucidated.

Objectives: To investigate the relationship between
the CYP2B6 G516T polymorphism and late virologic
failure in patients treated with EFV in Gaborone,
Botswana.

Methods:We performed a case–control study that in-
cluded 1,338 HIV-infected black Batswana on EFV-
based antiretroviral therapy (ART) at outpatient
HIV clinics between July 2013 and April 2014.
Cases experienced late HIV failure, defined as
plasma HIV RNA greater than 1000 copies/mL after
maintaining viral suppression (less than 400 copies/
mL) for at least 6 months. Four control patients,
who had plasma HIV RNA less than 400 copies/
mL on ART for at least 6 months were select for
each case. Logistic regression was used to determine
the adjusted odds of late HIV failure by G516T
genotype.

Results: A total of 1,167 patients provided a blood
sample, of which 67 (5.7%) samples failed genotyp-
ing. Compared to controls, cases were more likely to
be male, more likely to engage in hazardous drinking,
have a lower BMI, were on ART for a shorter period
of time, and more frequently reported depressive
symptoms. After adjustment for age and CD4 count,
the CYP2B6 516 T-allele was protective against late
HIV virologic breakthrough, adjusted OR 0.70; 95%
CI 0.50–0.97.

Conclusions: The CYP2B6 516 T-allele was protec-
tive against late virologic breakthrough in patients
with initial (6 month) HIV RNA suppression on
EFV-based ART. Future studies are needed to assess
long-term viral benefits of identifying and offering
EFV containing ART to black African HIV patients
with CYP2B6 T-alleles, especially given the wider
availability of a single pill EFV in this setting.

432. PPAR-α Genetic Variants Influence On-
Treatment Platelet Reactivity in Patients Treated
with Clopidogrel and Lipid-Lowering Drugs and
Undergoing Non-Urgent Percutaneous Coronary
Intervention with Stent Implantation
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Alfi Yasmina1,2, Thomas O. Bergmeijer3,
Paul W.A. Janssen3, Gerrit J.A. Vos3,
Christian M. Hackeng4, Anthonius de Boer1,
Olaf H. Klungel1, Jurrien M. ten Berg3 and
Vera H.M. Deneer5

1Division of Pharmacoepidemiology & Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands;
2Department of Pharmacology & Therapeutics, Fac-
ulty of Medicine, Lambung Mangkurat University,
Banjarmasin, Indonesia; 3Department of Cardiology,
St Antonius Hospital, Nieuwegein, Netherlands; 4De-
partment of Clinical Chemistry, St Antonius Hospital,
Nieuwegein, Netherlands; 5Department of Clinical
Pharmacy, St Antonius Hospital, Nieuwegein,
Netherlands

Background: Response to clopidogrel varies between
patients, due to many factors, like polymorphisms in
genes encoding for metabolizing enzymes. The
CYP3A4*22 polymorphism has been proven to de-
crease the expression of CYP3A4, while the PPAR-α
genetic variants G209A and A208G have been identi-
fied as determinants that affect CYP3A4. Statins and
fibrates, which are the ligands of PPAR-α as well as
being metabolized by CYP3A4, might also affect the
response of clopidogrel through these two proteins.

Objectives: To investigate the association between
on-treatment platelet reactivity and the CYP3A4*22
allele and genetic variations of the PPAR-α genes in
clopidogrel-treated patients undergoing non-urgent
percutaneous coronary intervention (PCI) with
stenting and to evaluate the influence of statin/fibrate
co-medication on these associations.

Methods: A total of 1126 patients with non-urgent
PCI and stenting pre-treated with clopidogrel and aspi-
rin were genotyped for CYP3A4*22 and PPAR-α
(G209A and A208G). Platelet reactivity was measured
using the VerifyNow® P2Y12-assay, expressed in
PRU. Multivariate linear regression analysis was used
to assess the association between the genetic variants
and platelet reactivity, adjusted for confounders, in-
cluding the CYP2C19 metabolizer status. A stratified
analysis was conducted for patients with statin/fibrate
co-medication. A recessive model was used for all
associations.

Results: The CYP3A4*22/*22 genotype was present
in 0.4% of patients, 6.8% had the PPAR-α G209A
AA genotype, and 7.0% had the PPAR-α A208G GG

genotype. CYP3A4*22 was not associated with plate-
let reactivity. PPAR-α genetic variants were signifi-
cantly associated with platelet reactivity (PPAR-α
G209A AA: �23.87 PRU [�43.54, �4.19]; PPAR-α
A208G GG: �23.70 PRU [�43.13, �4.27]). In pa-
tients who were on statin/fibrate co-medication, these
PPAR-α genetic variants were associated with an even
lower platelet reactivity (�29.74 PRU [�50.94,
�8.54], and �29.38 PRU [�50.26, �8.49], respec-
tively), while those without statin/fibrate co-medica-
tion did not show a significant change in platelet
reactivity (13.00 PRU [�39.79, 65.80]).

Conclusions: Two genetic variants in PPAR-α (G209A
and A208G) were associated with lower platelet
reactivity in patients with non-urgent PCI and stenting
co-treated with clopidogrel and lipid-lowering drugs.

433. Programmed Cell Death Receptor Ligand 1
(PD-L1) Expression; Epidermal Growth Factor
Receptor (EGFR) and Kirsten RAS (KRAS)
Mutations in Third-Line Therapy (3L) Non-Small
Cell Lung Cancer (NSCLC) Patients: A Danish
Cohort Study

Deirdre Cronin-Fenton1, Tapashi Dalvi2,
Elizabeth Hedgeman3, Mette Norgaard1,
Lars Pedersen1, Hanh Hansen1, Jon Fryzek3,
David Lawrence4, Jill Walker4, Anders Mellemgaard5,
Torben Rasmussen6, Norah Shire2, James Rigas2,
Danielle Potter2, Stephen Hamilton-Dutoit1 and
Henrik Sorensen1

1Aarhus University Hospital, Aarhus, Denmark
2AstraZeneca, Gaithersburg, MD; 3EpidStat Institute,
Gaithersburg, MD; 4AstraZeneca, Cambridge, United
Kingdom; 5Herlev Hospital, Herlev, Denmark;
6Danish Lung Cancer Group, Odense, Denmark

Background: 3L NSCLC patients are unresponsive to
chemotherapies and are difficult to treat. Therapies
that target specific biomarkers may benefit patients.

Objectives: In NSCLC patients who received 3L ther-
apy, we examined the association of PD-L1 expres-
sion, mutations in KRAS and EGFR and survival.

Methods: 3L NSCLC patients diagnosed during
2001–2012 with sufficient archival tumour tissue were
selected from the Danish Lung Cancer Group Regis-
try. We retrieved patient data from population-based
medical registries, and paraffin-embedded tumor tissue
from pathology archives. We assessed PD-L1

abstract262

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



expression using the Ventana IHC (SP263) validated
assay (using 25% cutoff for positivity), and genotyped
KRAS and EGFR via PCR-based kits. Follow-up was
from the start of 3L therapy to death, emigration, or
31/12/2014. We used Cox regression adjusted for
age, sex, and histology (adenocarcinoma versus other)
to compute adjusted hazard ratios (adj HR) and associ-
ated 95% confidence intervals (95% CI) for PD-L1,
EGFR, and KRAS.

Results: Among 498 patients, 265 (53%) were men,
342 (69%) were aged >60 years at diagnosis, and
95% were ever-smokers. 316 (63%) had adenocarci-
noma, 121 (24%) had PD-L1 positive tumors, 44
(9%) had EGFR mutations, and 149 (30%) had KRAS
mutations. In the PD-L1 positive tumours, 7% had
EGFR and 36% KRAS mutations, respectively. In the
PD-L1 negative tumours, 10% had EGFR and 29%
KRAS mutations, respectively. PD-L1 expression did
not correlate with survival (PD-L1 negative=8.4
months; PD-L1 positive=7.7 months; adj HR=0.94;
95% CI=0.75–1.19). Patients with KRAS mutations
had shorter survival compared with wild-type patients
(8.4 months vs. 10.3 months; adj HR=1.21 95%
CI=0.95–1.53), while patients with EGFR mutations
had longer survival compared with wildtype patients
(12.8 months vs. 7.9 months; adj HR=0.71; 95%
CI=0.50–1.02), though not significantly.

Conclusions: Our findings suggest that EGFR and
KRAS mutations, but not PD-L1 expression, correlate
with survival in 3L NSCLC patients.

434. In Silico Integration of Epidemiologic and
Genetic Evidence Reveals Candidate SNPs as Sex-
Dependent Modifiers of Hip Arthroplasty
Outcomes

Yelizaveta Torosyan1, Stefan Dabic2,
Tigran Karapetyan1, Yasameen Azarbaijani1,
Nilsa Loyo-Berrios1, Vahan Simonyan2,
Terrie Kitchner3, Murray Brilliant3 and
Danica Marinac-Dabic1

1Division of Epidemiology, Center for Devices and
Radiological Health, Food and Drug Administration
(CDRH/FDA), Silver Spring, MD; 2High-Performance
Integrated Virtual Environment – HIVE Team, Center
for Biologics Evaluation and Research, Food and
Drug Administration (CBER/FDA), Silver Spring, MD;
3Personalized Medicine Research Project, Marshfield
Clinic Research Foundation (PMRP/MCRF),
Marshfield, WI

Background: Regulatory research in Translational
Epidemiology and Genetics is critically important for
enabling CDRH’s vision to provide access to safe
and effective medical devices. As part of the efforts
for developing new evidentiary approaches for predic-
tive evaluation of real-world device performance, we
are developing an in silico framework that is based
on re-utilization of pre-existing epidemiologic and ge-
netic data and is aimed to identify device-related bio-
marker candidates.

Objectives: The current project is focused on the
following: (1) characterizing sex/race-specific trends
in the occurrence of hip arthroplasty adverse events
(AE), and (2) identifying putative SNP biomarkers
for improving the hip arthroplasty outcomes in sex/
race-stratified subpopulations.

Methods: The Nationwide Inpatient Sample from
Agency for Healthcare Research & Quality (NIS/
AHRQ) was used for a retrospective analysis of hip
arthroplasty related discharges identified by ICD9
codes. STATA14 was used to compare the hip
arthroplasty related AE in sex/race-stratified dis-
charges. The frequencies of these AE were then ana-
lyzed in juxtaposition to the allele distribution of
some disease-related SNPs in hip arthroplasty patients,
using pre-existing genetic data from PMRP/MCRF.
HIVE analytics was applied for the analysis of SNP-
AE associations and visualization of sex-dependent
SNP/AE clusters.

Results: The NIS/AHRQ-derived epidemiologic evi-
dence suggested a number of possible sex/race-related
modifying effects, showing, for instance, that White
females have lower frequency of Osteolysis
(OR=0.54 [0.50, 0.58]). The PMRP/MCRF-derived
genetic evidence suggested that a higher frequency of
Osteolysis in White males vs. White females may be
associated with a corresponding 2-fold increase of
the rs7121 C-allele. The HIVE clustering based
heatmaps showed distinct SNP-AE subclusters in fe-
males vs. males with hip arthroplasty.

Conclusions: In silico discovery of biomarkers can
enhance predictive evaluation of device performance
in patient subpopulations, thus paving the way for
cost/time-efficient implementation of Precision
Medicine.

435. Communicating Genetic Research Results to
Participants in Clinical Studies: Evidence and
Strategies for Pharmacoepidemiology
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Amalia M. Issa1 and David Pulford2

1University of the Sciences in Philadelphia, Philadel-
phia, PA; 2GSK, London, United Kingdom

Background: Pharmacoepidemiologists are becoming
involved in clinical studies that have the potential to
generate clinically relevant genetic data that could have
importance to patients. There are many ethical and
policy issues related to the communication of genetic
research to participants. Pharmacoepidemiologists
need to understand the issues and options that are
available to researchers.

Objectives: To evaluate current practice related to the
communication of genetic research results and provide
a framework for pharmacoepidemiolngists to include
options for return of results during study design and
to communicate results to study participants.

Methods: The literature (2010–2017) was surveyed
and analyzed for genetic studies (RCTS, observational
clinical studies) to determine how communication of
genetic results was addressed. Additionally, a review
of a phase III international clinical trial in late stage
ovarian cancer, in which due to emerging scientific
evidence, the researchers conducted an exploratory
retrospective pharmacogenomic (PGx) study, pro-
vided a case that was mined for lessons learned relat-
ing to the communication of genetic results.

Results: Of 65 studies reported, 34 were excluded. Of
the remaining 31 studies, 29% surveyed physicians,
32% surveyed patients, and 12.9% surveyed families.
Among clinical trials, only 4 studies involved commu-
nication of genetic results. The phase III exploratory
retrospective PGx study demonstrated that carriers of
clinically important germ-line BRCA mutations had
improved progression-free survival prognosis. How-
ever, communicating individual BRCA results was
not anticipated during trial design. Despite the signifi-
cant variation in professional opinion, local guidelines,
policies, and clinical practice related to communica-
tion of genetic research results to participants, a frame-
work was developed to share aggregate results.

Conclusions: This study provides insights into the
evidence and landscape of communicating genetic re-
sults in clinical studies to research participants, ex-
plores the lessons learned from a large international
trial as a case study, and proposes a framework for
future decision making in this new era of precision
medicine.

436. Early HTA in Pharmacogenomics: A Case
Example in Cardiovascular Drugs

Ekaterina V. Baranova1, Joost W. Geenen1,
Folkert W. Asselbergs2, Colin N. Palmer3,
Anthonius de Boer1,
Anke-Hilse Maitland - van der Zee4 and
Anke M. Hövels1

1Utrecht University, Utrecht, Netherlands; 2University
Medical Center Utrecht, Utrecht, Netherlands; 3Uni-
versity of Dundee, Dundee, United Kingdom; 4Aca-
demic Medical Center Amsterdam, Amsterdam,
Netherlands

Background: ACE inhibitors (ACEi) are commonly
used cardiovascular drugs. In a small percentage
(0.2%) of patients, these drugs can cause a severe
and possibly lethal adverse drug reaction (ADR), an-
gioedema. A pharmacogenetic test could be used to
identify patients at risk for this severe ADR and advise
them to use another drug.

Objectives: The aim of this study was to assess the
sensitivity, specificity and cost of a hypothetic phar-
macogenetic test in order for it to be cost-effective in
preventing ACEi-induced angioedema. Furthermore,
we assessed the influence of testing only a part of the
population carrying risk factors of angioedema.

Methods: A decision tree was used, as angioedema
usually occurs within the first year after starting an
ACEi and data on long-term risk is scarce. Test
characteristics were assessed using Monte Carlo
simulations.

Results: With a willingness-to-pay (WTP) threshold
of €20.000 and €80.000 per quality-adjusted life year
(QALY), a 100% sensitive and specific test may have
a maximum cost of €1.30 and €1.95, respectively. A
decrease in specificity has a 10-fold higher impact on
the incremental cost-effectiveness ratio (ICER) than
sensitivity, as additional drug costs of false positives
rapidly overcome the benefit of preventing angio-
edema. In order to warrant a €1,00 price, specificity
needs to be >95%, whilst sensitivity may drop to
70%, provided that specificity remains >98%.
African Americans have a 3.88 times higher risk of
developing angioedema than Caucasians. When only
genotyping this population, the maximum test price
(100% sensitive and specific) would be €5,04 and
€7,57 at a WTP threshold of €20.000 and €80.000,
respectively.
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Conclusions: A theoretical pharmacogenetic test for
ACEi-induced angioedema is only cost-effective at a
very high specificity, decent sensitivity and a low
price. If only used in patients with a high risk of angio-
edema, the maximum test price could increase to a
somewhat more realistic €5 figure.

437. Drug Interactions with Tamoxifen in a Danish
Premenopausal Breast Cancer Cohort

Thomas P. Ahern1, Timothy L. Lash2,
Anders Kjærsgaard3, Per Damkier4 and
Deirdre P. Cronin-Fenton3

1University of Vermont, Burlington, VT; 2Emory Uni-
versity, Atlanta, GA; 3Aarhus University, Aarhus,
Denmark; 4University of Southern Denmark, Odense,
Denmark

Background: Tamoxifen treatment roughly halves the
recurrence rate among estrogen receptor-positive
breast cancer patients. Therapeutic success may hinge
on successful biotransformation of tamoxifen to
metabolites with higher estrogen receptor affinities.
Biotransformation reactions are chiefly catalyzed by
CYP2D6, CYP2C19, and CYP3A4. Each of these
enzymes can be inhibited by other pharmaceutical
substrates.

Objectives: We evaluated whether tamoxifen-treated
premenopausal breast cancer patients have a higher re-
currence rate if concomitantly exposed to a metabo-
lism-impairing drug.

Methods: We enrolled 5,959 premenopausal women
diagnosed with nonmetastatic breast cancer between
2002–2010. We divided the cohort into women with
estrogen receptor positive tumors who were treated
with tamoxifen (ER+/T+) and women with estrogen
receptor negative tumors who were not treated with
tamoxifen (ER�/T�). Prescription drug exposures
were ascertained with the Danish nationwide pre-
scription registry. We fit Cox regression models to
estimate recurrence associations for exposure to
pharmaceutical substrates for CYP2D6, CYP2C19,
and CYP3A4.

Results: Pharmaceutical inhibition of CYP2D6 and
CYP2C19 were not associated with recurrence in the
ER+/T+ group (CYP2D6: HRadj =0.98, 95% CI:
0.74, 1.3; CYP2C19: HRadj =0.99, 95% CI: 0.71,
1.4). Pharmaceutical inhibition of CYP3A4 was asso-
ciated with an increased recurrence hazard among

ER+/T+ women (HR=1.8, 95% CI: 1.1 to 2.0), but
not among ER�/T� women.

Conclusions: The positive association for CYP3A4
inhibition was specific to ER+/T+ women, as expected
for a predictive marker. However, short-term use of
CYP3A4-inhibiting drugs (antifungals and antibiotics)
would not overlap much with five years of tamoxifen
duration, so this association merits further investiga-
tion. All associations warrant study with incorporation
of functional variants in the genes encoding these
enzymes.

438. Pharmacoepidemiologic-Pharmacodynamic
Method to Investigate the Mechanism of Adverse
Drug Reaction (ADRs): Application to Movement
Disorders ADRs of Antipsychotics

Francois Montastruc

Faculté de Médecine, CHU Toulouse, Toulouse,
France

Background: Pharmacovigilance databases are usu-
ally used to detect new potential signals relevant for
drug safety. While the identification of adverse drug
reactions is of primary importance, understanding their
mechanism(s) is essential for optimizing prevention
and crisis management.

Objectives: We developed an original method, the
Pharmacoepidemiologic-Pharmacodynamic method
(PE-PD method) combining both pharmacoepide-
miologic data (data from VigiBase, the World Health
Organization (WHO) Global Individual Case Safety
Report database) and pharmacodynamic data (from
IUPHAR database, International Union of Basic and
Clinical Pharmacology), to investigate the association
between D2, 5HT2A and M1 receptor occupancy
and the risks of antipsychotic (AP)-induced movement
disorders (MD) in order to explain the pharmacody-
namic mechanism of this ADR.

Methods: First, we performed a case/non-case analy-
sis using spontaneous reports from VigiBase®. We
thus measured the risk of MD reporting compared to
all other ADRs (expressed as a Reporting Odds Ratio,
ROR) for first (FGAP) versus second (SGAP) genera-
tion APs in general and 49 APs in particular. Second,
we performed a linear regression analysis to explore
the association between the estimated risk of reporting
for individual drugs and their receptor occupancy
properties for D2, 5HT2A and M1 receptors. The
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degree of receptor occupancy (%) was calculated
using the Kenakin’s formula: %=([CR])/((Ki +
[Cr])) × 100.

Results: FGAPs were found to be significantly more
associated with reporting of movement disorders in
general but also with dystonia, Parkinsonism, akathisia
and tardive dyskinesia than SGAPs, irrespective of
gender. A significant inverse correlation was found be-
tween the ROR of movement disorders and the recep-
tor occupancy of 5HT2A (p<0.001; R2=0.51;
slope=�0.014 95% CI [0.001; �0.029]), M1
(p<0.001; R2=0.56; slope=�0.014 95% CI [0.001;
�0.028]) but not D2 dopamine (p=0.54; R2=0.02;
slope=�0.003 95% CI [0.001; �0.007]) receptors.

Conclusions: In our study, we found an inverse pro-
portional correlation between serotonergic 5-HT2A or
muscarinic M1 receptor occupancies and reports of
movement disorders involving antipsychotic. The fact
that our results were clearly congruent with what was
expected, highlights the potential of the PE-PD method
for investigating the putative mechanisms associated
with the occurrence of various ADRs in real life.

439. The Use of Incretin-Based Drugs and Colon
Cancer Incidence in Patients with Type 2 Diabetes

Devin Abrahami1,2, Hui Yin2, Oriana H. Yu2,3,
Michael Pollak1,2 and Laurent Azoulay1,2

1McGill University, Montreal, QC, Canada; 2Lady
Davis Institute, Jewish General Hospital, Montreal,
QC, Canada; 3Jewish General Hospital, Montreal,
QC, Canada

Background: Incretin-based drugs, glucagon-like pep-
tide-1 analogues (GLP-1a) and dipeptidylpeptidase-4
inhibitors (DPP-4i), are common antidiabetic therapies.
Their safety is controversial, with trials reporting
contradictory findings on their association with colon
cancer. To date, no observational study has assessed
this potential association in the real world setting.

Objectives: To determine if the use of GLP-1a and
DPP-4i is associated with colon cancer incidence over-
all, by cumulative duration of use and by time since
initiation in patients with type 2 diabetes.

Methods: Using the UK Clinical Practice Research
Datalink, we identified a cohort of 112,420 patients
newly treated with antidiabetic drugs between January
1, 2007 and March 31, 2015, followed until March 31,

2016. The time-varying use of GLP-1a and DPP-4i
was compared to the use of sulfonylureas, with expo-
sures lagged by one year for latency purposes and to
minimize reverse causality. Time-dependent Cox pro-
portional hazard models were used to estimate hazard
ratios (HRs) and 95% confidence intervals (CIs) of in-
cident colon cancer associated with GLP-1a and
DPP4i use overall, by cumulative duration of use and
time since initiation. Models were adjusted for a num-
ber of potential confounders, including age, sex,
smoking status, body mass index, alcohol-related dis-
orders and prescription drug use.

Results: During 390,095 person-years of follow-up,
we observed 546 incident colon cancer events (inci-
dence rate: 1.4 per 1000 per year). Compared to sulfo-
nylureas, the use of GLP-1a was not associated with
the risk of colon cancer (1.5 vs 1.4 per 1000 per year,
respectively; HR: 1.11. 95% CI: 0.70–1.77). There
was also no evidence of a duration-response relation-
ship by cumulative duration of use (≤ 1 year, HR:
0.84, 95%: 0.39–1.82; 1.1–2 years, HR: 1.39, 95%
CI: 0.70–2.74; >2 years, HR: 1.21, 95% CI: 0.53–
2.76) or time since initiation (≤2 years, HR: 1.41,
95%: 0.69–2.88; >2 years, HR: 0.99, 95% CI: 0.57–
1.74). Examining DPP-4i showed no association over-
all (1.4 vs 1.6 per 1000 per year, respectively; HR:
1.16. 95% CI: 0.89–1.52), by cumulative duration of
use (≤1 year, HR: 1.34, 95%: 0.90–2.00; 1.1–2 years,
HR: 0.99, 95% CI: 0.65–1.50; >2 years, HR: 1.19,
95% CI: 0.81–1.74) or by time since initiation (≤2
years, HR: 1.29, 95%: 0.88–1.90; > 2 years, HR:
1.10, 95% CI: 0.80–1.50).

Conclusions: The results of this large population-
based study indicate that the use of incretin-based
drugs is not associated with the incidence of colon
cancer among patients with type 2 diabetes.

440. A Population-Based Cohort Study to Assess
the Potential Association Between Latanoprost Use
and Primary Ocular Melanoma and Facial
Cutaneous Melanoma

Prethibha George1, Helle Kieler2, Ingegärd Berglind2,
Marie Linder2, David Hägg2, Wanning Xu1, Qian Li1,
Duo Zhou1 and Ronald A. Schachar1

1Pfizer, Inc., New York City, NY; 2Karolinska Institutet
Centre for Pharmacoepidemiology, Stockholm, Sweden

Background: Latanoprost (Xalatan®), a topical pros-
taglandin F2α analogue used to treat glaucoma and
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ocular hypertension (OH), is known to cause iris hy-
perpigmentation and periocular pigmentation. How-
ever, there is a lack of clinical data on the potential
risk of ocular and cutaneous melanoma.

Objectives: To assess the potential risk of primary oc-
ular melanoma (OM) and primary facial cutaneous
melanoma (CM) from exposure to latanoprost com-
pared to other topical prostaglandins (other PGAs) or
non-prostaglandins (non-PGAs).

Methods: This cohort study obtained data from the
national health and population registers (2006–2012)
in Sweden for subjects who used latanoprost, other
PGAs, or non-PGAs for glaucoma and/or OH to eval-
uate the incidence of OM and facial CM. A Cox re-
gression model with time-fixed and time-varying
covariates was used for analyses adjusting for poten-
tial confounders (socio-demographic factors, clinical
characteristics, comorbidities and concomitant drug
use). Two exposure definitions were used: ‘ever expo-
sure’ with 6 months lag time and ‘real-time exposure’
using no lag time. The ‘ever exposure’ analysis used
the first drug of exposure until censoring, while the
‘real-time exposure’ analysis considered the drug ex-
posure as time-varying.

Results: The study included 227,863 individuals
(n=123,235 latanoprost; n=73,974 other PGAs;
n=169,873 non-PGAs). In the ‘ever exposure’ anal-
yses, there were no associated risk for OM [hazard
ratio (HR): 0.82 (95% CI: 0.27–2.49)] and facial
CM [HR: 0.71 (0.48–1.03)] among latanoprost users
compared to non-PGA users as well as when
latanoprost users were compared to other PGA
users for OM [HR: 0.52 (0.19–1.48)] and facial
CM [HR: 0.71 (0.46–1.10)]. In addition, the ob-
served HR showed no statistically significant risk
among those exposed to PGAs (i.e. latanoprost or
other PGAs) compared to non-PGAs for OM [HR:
1.02 (0.36–2.84] and facial CM [HR: 0.79 (0.55–
1.13)]. Corresponding ‘real-time exposure’ analyses
had similar results.

Conclusions: Among patients with glaucoma and/or
OH, no association was seen between the risk of
primary OM and facial CM and utilization of
latanoprost compared to other PGAs or non-PGAs.
The potential for results to be influenced by proto-
pathic bias and surveillance bias exists; however,
utilization of different exposure definitions and lag
times did not have a substantial impact on the risk
estimates.

441. Identification of staging for bladder cancer
from narrative clinical documents using natural
language processing

Jinghua He1, Clint Cary2, Anna Roberts3,
George Eckert4, Fangqian Ouyang5 and
David Haggstrom2

1Merck & Co., Inc., Kenilworth, NJ; 2Indiana Univer-
sity School of Medicine, Indianapolis, IN; 3Regenstrief
Institute, Indianapolis, IN; 4Indiana University, India-
napolis, IN; 5Indiana University, Indianapolis, IN

Background: Traditional pharmacoepidemiological
studies rely on analyzing structured data (e.g. diagnosis
code) in large healthcare databases. A major limitation
is that many data elements cannot be effectively cap-
tured, such as cancer staging. With the recent advances
in the nature language processing (NLP) technology,
mining unstructured data (e.g. narrative clinical re-
ports) in large electronic medical record (EMR) sys-
tems for clinical data of interest becomes feasible.

Objectives: To construct and validate NLP algorithms
for identification of bladder cancer staging using un-
structured EMR data.

Methods: EMR data were obtained from Indiana Uni-
versity Health hospitals from 2008 to 2015. Patients
selected into the study were those who had at least 1
bladder cancer diagnosis code at age 18 and older,
and at least one pathology reports or oncology narra-
tive notes available. NLP algorithms were developed
to identify individual patient’s bladder cancer stage
as “metastatic”, “muscle invasive”, and “non-muscle
invasive”, respectively. To assess the performance
for each algorithm, the results were compared against
manual chart review.

Results: The study cohort consisted of a total of 2,559
patients. Out of these patients, the NLP approach iden-
tified 657 metastatic cases, 567 muscle invasive cases,
and 604 non-muscle invasive cases. Compared with
manual chart review, the sensitivity for the three
NLP algorithms was 89.0%, 67.9%, and 71.3% re-
spectively. The specificity for the three NLP algo-
rithms was 88.1%, 91.0%, and 90.8%, respectively.
The positive predictive value was 69.9%, 80.4%, and
79.1%, respectively. The negative predictive value
was 96.3%, 83.8%, and 86.6%, respectively.

Conclusions: NLP algorithms effectively identify
bladder cancer stages from unstructured EMR data. It
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is a useful tool to use alone or together with structured
data query in pharmacoepidemiological database
research.

442. Effectiveness of abiraterone in the post-
docetaxel setting on the survival of metastatic
castration-resistant prostate cancer patients in
quebec

Jason Hu, Joice Rocha, Armen Aprikian,
Marie Vanhuyse, Fabio Cury, Noemie Prevost and
Alice Dragomir

McGill University, Montreal, QC, Canada

Background: Abiraterone was introduced in Quebec
in 2012 for metastatic castration-resistant prostate can-
cer (mCRPC) in the post-docetaxel setting.

Objectives: This study described abiraterone utiliza-
tion in the early post-approval period and its clinical
effectiveness in Quebec, for both post-chemotherapy
patients and patients unfit for chemotherapy.

Methods: A retrospective cohort study was conducted
using Quebec public healthcare administrative data-
bases. Our cohort consisted of mCRPC patients
receiving abiraterone from 2012–2013 (N=303). The
abiraterone group was stratified into abiraterone post-
chemotherapy (N=99) and abiraterone without
chemotherapy (N=204, unfit for chemotherapy and
qualified for abiraterone with the “exception patient”
measure). Study outcomes included overall survival,
abiraterone duration, and hospitalization days. Cox
proportional hazard regression was used to estimate
the effectiveness of abiraterone in the post-docetaxel
setting adjusted for several covariates.

Results: Our cohort consisted of 303 mCRPC
patients treated with abiraterone (abiraterone post-
chemotherapy: 99 and abiraterone “exception pa-
tient”: 204). The median age was 75.0 for the
abiraterone post-chemotherapy group and 80.0 for
the abiraterone “exception patient” group. Median du-
ration of abiraterone was 6 months (abiraterone post-
chemotherapy: 5.3 months, abiraterone “exception
patient”: 5.9 months). The corresponding median sur-
vivals were 12 and 14 months, respectively (log-rank
test p-value=0.815). Risk of death was similar in the
abiraterone post-chemotherapy and abiraterone “ex-
ception patient” groups (hazard ratio: 0.99; 95% CI
0.64–1.52). Hospitalization days were higher for
abiraterone post-chemotherapy patients compared to

abiraterone “exception patients” (13.7 vs 10.9 days,
p-value=0.0096).

Conclusions: Effectiveness of abiraterone in older pa-
tients who were chemotherapy ineligible was similar
to that of patients with prior docetaxel exposure. Over-
all, real-world survival benefits of abiraterone were
similar to the results of the COU-AA-301 trial.

443. HbA1c levels, body weight change, and risk of
pancreatic cancer among patients with long-
standing diabetes mellitus: a case–control study

Alexandra M. Mueller1,2, Susan S. Jick3,
Christoph R. Meier1,2,3 and Cornelia Schneider1,2

1Basel Pharmacoepidemiology Unit, Division of Clin-
ical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Basel Pharmacoepidemiology Unit,
Hospital Pharmacy, University Hospital Basel, Basel,
Switzerland; 3Boston Collaborative Drug Surveil-
lance Program, Boston University School of Public
Health, Lexington, MA

Background: Screening for sporadic pancreatic can-
cer (PaC) needs the upfront characterization of high-
risk groups. New-onset diabetes mellitus and weight
loss represent two important criteria for identifying
people at increased risk of PaC in the general
population.

Objectives: To assess whether similar criteria (i.e.,
HbA1c levels and body weight change) may render it
possible to identify patients at high risk of PaC within
the population of long-standing diabetics.

Methods: Using data from the UK-based Clinical
Practice Research Datalink, we conducted a matched
(1:10) case-control study. Cases were patients, aged
30 to 89 years, with an incident diagnosis of PaC (in-
dex date) between 2004 and 2013 and preceding dia-
betes mellitus present for >2 years at the index date.
We matched the cases with controls, i.e., patients with-
out a diagnosis of PaC, by various variables including
diabetes duration. We categorized HbA1c levels ac-
cording to different time intervals before the index
date, each divided into quartiles. Weight change spec-
ified the relative change from baseline (i.e., >3 years
before the index date) until index date. Applying mul-
tivariable conditional logistic regression, we compared
HbA1c levels as well as weight change between cases
and controls.
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Results:We found 476 cases and 4724 controls. Com-
pared with HbA1c levels ≤47.5 mmol/mol, HbA1c

levels ≥64.0 mmol/mol were associated with odds ra-
tios (ORs) for PaC of 4.94 (95% CI 3.52-6.94) and
2.66 (95% CI 2.00-3.54) within 6 months and >1–2
years before the index date, respectively. Weight loss
≥15.0% was associated with an OR of 15.40 (95%
CI 10.65-22.26) compared with no weight change.
14.7% of cases and 0.5% of controls showed both
weight loss ≥15.0% and an HbA1c level ≥64.0 mmol/
mol (within 2 years before the index date). The OR
for PaC associated with presence of both characteris-
tics was 60.97 (95% CI 35.87-103.65), when com-
pared with patients showing none of them.

Conclusions: High HbA1c levels and weight loss ap-
peared to be helpful criteria for identifying patients at
high risk for PaC among long-standing diabetics.
Studies on the time course of worsening in glycemic
control and weight loss at a patient level are needed.
Efforts to define high-risk groups should focus on both
new-onset and long-standing diabetics.

444. Blood glucose levels prior to new-onset
diabetes mellitus manifestation and risk of
pancreatic cancer: a case–control study

Alexandra M. Mueller1,2, Susan S. Jick3,
Christoph R. Meier1,2,3 and Cornelia Schneider1,2

1Basel Pharmacoepidemiology Unit, Division of Clin-
ical Pharmacy and Epidemiology, Department of
Pharmaceutical Sciences, University of Basel, Basel,
Switzerland; 2Basel Pharmacoepidemiology Unit,
Hospital Pharmacy, University Hospital Basel, Basel,
Switzerland; 3Boston Collaborative Drug Surveil-
lance Program, Boston University School of Public
Health, Lexington, MA

Background: New-onset diabetes mellitus represents
one of the few clinical symptoms that pancreatic can-
cer patients may show as early as 2 years prior to the
cancer diagnosis. Distinctive criteria are required to
differentiate these symptomatic pancreatic cancer pa-
tients from the majority of non-cancer patients with in-
cident diabetes mellitus type II.

Objectives: To compare the blood glucose pattern pre-
ceding themanifestation of new-onset diabetes mellitus
between pancreatic cancer and non-cancer patients.

Methods: We conducted a matched (1:10)
case-control study using data from the UK-based

‘Clinical Practice Research Datalink’. Cases, aged 30
to 89 years, had a first-time diagnosis of pancreatic
cancer and an incident diabetes mellitus within 2 years
prior to the cancer diagnosis (defined as new-onset pe-
riod). Controls were matched on various variables in-
cluding diabetes duration. We categorized blood
glucose levels according to five time intervals prior
to the new-onset period (≤1, >1-2, >2-3, >3-4 years,
and >4 years), each divided into quartiles. Applying
conditional logistic regression, we calculated odds ra-
tios (ORs) for the association between blood glucose
levels and the risk of pancreatic cancer.

Results: We identified 613 cases and 5774 controls.
Within 1 year before the new-onset period, blood glu-
cose levels >6.2 mmol/L (highest quartile) were asso-
ciated with an OR for pancreatic cancer of 0.39 (95%
CI 0.26–0.58), when compared with blood glucose
levels ≤5.1 mmol/L (lowest quartile). Corresponding
ORs for the time intervals of >1-2 years and >2-3
years were 0.32 (95% CI 0.21-0.49) and 0.43 (95%
CI 0.27-0.70), respectively. Overall, risk estimates
for pancreatic cancer were lower for higher quartiles
within the given time intervals.

Conclusions: Consistent with previous analyses
based on median blood glucose levels, prolonged
pre-diabetic conditions appeared to be less frequent
in pancreatic cancer patients than in non-cancer pa-
tients with new-onset diabetes mellitus. The pattern
of blood glucose levels preceding new-onset diabetes
mellitus may additionally be considered to identify
symptomatic pancreatic cancer patients within the
population of new-onset diabetics.

445. Pre- and post-diagnostic beta-blocker use and
lung cancer survival: a population-based cohort
study

Janick Weberpals1, Lina Jansen1, Walter E. Haefeli2,
Michael Hoffmeister1, Martin Wolkewitz3,
Myrthe P.P. van Herk-Sukel4,
Pauline A.J. Vissers5 and Hermann Brenner1,6

1German Cancer Research Center (DKFZ), Heidel-
berg, Germany; 2University Hospital of Heidelberg,
Heidelberg, Germany; 3University of Freiburg, Frei-
burg, Germany; 4PHARMO Institute for Drug Out-
comes Research, Utrecht, Netherlands; 5Netherlands
Comprehensive Cancer Organisation, Utrecht,
Netherlands; 6National Center for Tumor Diseases
(NCT), German Cancer Research Center (DKFZ),
Heidelberg, Germany
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Background: Beta-blockers have been associated
with decreased cancer mortality. However, evidence
for lung cancer is sparse and reported beneficial effects
might be based on biased analyses.

Objectives: In this so far largest study, we investi-
gated the association between beta-blocker use and
lung cancer survival.

Methods: Patients with a lung cancer diagnosis be-
tween April 1998 and December 2011 were selected
from a database linkage of the Netherlands Cancer
Registry and the PHARMO Database Network. After
matching eligible patients on the propensity score, ad-
justed hazard ratios (HRs) and corresponding 95%
confidence intervals (CI) were calculated using Cox
proportional hazards regression to investigate the asso-
ciation between pre-diagnostic and time-dependent
beta-blocker use and overall survival. Duration and
dose-response analyses and stratified analyses by
beta-blocker type, histological subgroups and stage
were conducted.

Results: Of 3,340 eligible lung cancer patients, 1437
(43%) took beta-blockers four months prior to diagno-
sis. Pre-diagnostic beta-blocker use was not associated
with overall survival (HR 1.00 (0.92–1.08)) in the
adjusted model. Time-dependent post-diagnostic anal-
ysis showed similar results with a HR of 1.03 (0.94–
1.11). Trend analyses showed no association for
cumulative dose (HR 0.99 (0.97–1.02)) and cumula-
tive duration (HR 1.00 (0.96–1.05)).

Conclusions: In this so far largest population-based
study addressing the association of beta-blocker use
and lung cancer survival, we found no clinically
relevant evidence for a survival benefit of pre- or
post-diagnostic beta-blocker use among lung cancer
patients.

446. Longitudinal analysis of psychotropic
medication use in a birth cohort of publicly-insured
U.S. children: new users and cumulative exposure

Dinci Pennap, Mehmet Burcu and Julie M. Zito

University of Maryland, Baltimore, MD

Background: Over the last two decades, the increased
prevalence of psychotropic medication use among
very young children has been prominent. Most studies
have assessed psychotropic medication use in cross-
sectional studies at annual intervals. However, little

is known about the longitudinal utilization patterns
and cumulative exposure to psychotropic medications
in a true ‘new-user’ approach.

Objectives: We assessed the cumulative incidence of
any psychotropic medication use from birth through
age 7. In these new users, we further assessed the cu-
mulative psychotropic medication exposure (days) by
age 7. Finally, we compared clinical characteristics
of preschool initiators (1–4 years old) with early
school initiators (5–7 years old) of psychotropic
medications.

Methods: Using Medicaid administrative data, we
identified a cohort of children born in 2007
(N=35,244) and followed them longitudinally from
birth to psychotropic medication initiation, loss to fol-
low-up or end of study (2014) using Kaplan–Meier
analysis to adjust for censoring. Additionally, we used
quantile regression models to assess median psycho-
tropic exposure days and adjust for sociodemographic
characteristics.

Results: The cumulative incidence of any psychotro-
pic medication use ranged from 0.3% (age 1) to
2.5% (age 4) to 26.6% by age 7. Stimulants (22.9%)
and alpha-agonists (5.9%) were the most commonly
used medications by age 7. The cumulative stimulant
exposure was 230 median days [Interquartile Range
(IQR): 88–464 days], while alpha-agonist exposure
was 195 median days (IQR: 74–436 days). Among
preschool psychotropic initiators, the leading psychiat-
ric diagnostic groups were behavioral disorders
(22.0%), learning disorders (9.3%), adjustment disor-
ders (2.6%) and autism (2.5%). Behavioral disorders
(62.9%), adjustment disorders (8.9%), depression
(4.9%) and anxiety disorders (3.1%) led among early
school initiators.

Conclusions: Compared with previous prevalence
studies of psychotropic medication use in very young
children, this approach offers a longitudinal perspec-
tive on cumulative exposure with implications for
long-term safety.

447. The children anticoagulation and
pharmacogenetics study (caps): developing a
dosing algorithm for acencocoumarol in paediatric
patients

Hedy Maagdenberg1, Marc B. Bierings2,
Anthonius de Boer1 and
Anke H. Maitland-van der Zee1,3
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1Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Utrecht, Netherlands; 2University
Medical Center Utrecht, The Wilhelmina Children’s
Hospital, Utrecht, Netherlands; 3Amsterdam Medical
Centre, University of Amsterdam, Amsterdam,
Netherlands

Background: Dosing of vitamin K antagonists (VKA)
in paediatric patients is complex. The large variability
in VKA dose requirement asks for elucidating the fac-
tors associated with this variability and taking these
into account when defining the dose for a patient.
For warfarin, paediatric dosing algorithms have been
developed, but not for acenocoumarol.

Objectives: To develop a dosing algorithm for
acenocoumarol in pediatric patients with and without
genetic information.

Methods: This multicentre retrospective follow-up
study was carried out in Dutch anticoagulation clinics
and children’s hospitals. Patients were selected when
they used acenocoumarol for >1 month between
January 1995 and December 2014 and were ≤18 years
of age. The primary outcome was the mean daily dose
during a stable period. A stable period was defined as
≥3 consecutive international normalized ratio mea-
surements within therapeutic range over a period of
≥3 weeks. Clinical information (including height,
weight and indication) and saliva samples for genotyp-
ing of CYP2C9 (*2 and *3), VKORC1, CYP4F2,
CYP2C18 and CYP3A4 (*1B and *22) were col-
lected. Linear regression was used to analyse their as-
sociation with the log mean stable dose.

Results: In total, 175 patients were included of whom
86 patients had a stable period and no missing clinical
information (clinical algorithm cohort) and of 80 also
genetic information was available (genetic algorithm
cohort). The mean age at the stable period was 9 years.
The most common indications were Fontan circula-
tion, prosthetic heart valve, deep venous thrombosis
and dilated cardiomyopathy. The clinical algorithm,
containing body surface area and indication, explained
45.0% of the variability in dose requirement of
acenocoumarol. By adding the genotypes of VKORC1,
CYP2C18, and CYP2C9*2/*3, 61.8% of the variabil-
ity was explained (genetic algorithm).

Conclusions: Clinical factors had the largest impact
on the required dose of acenocoumarol in pediatric pa-
tients. Including genetic factors in the algorithm, and
especially VKORC1, increased this with 16.8%.

448. Rural and appalachian disparities in neonatal
abstinence syndrome prevalence and access to
opioid abuse treatment

Amie Goodin1, Jeffery Talbert2 and Joshua D. Brown1

1University of Florida, Gainesville, FL; 2University of
Kentucky, Lexington, KY

Background: Prevalence of Neonatal Abstinence
Syndrome (NAS) is increasing due to the rise in
prescription and illicit opioid use. Rural states like
Kentucky have been disproportionally impacted by
opioid abuse, but it is unclear whether NAS burden
and access to treatment is also disproportionate.

Objectives: To determine NAS burden nationally and
in Kentucky and to examine differences in access to
opioid abuse treatment between urban/rural and Appa-
lachian/non counties.

Methods: NAS rates were calculated using national
(2013) and Kentucky (2008–2014) National Inpatient
Sample (NIS) discharge data, where NAS was iden-
tified using International Classification of Disease v9
code 779.5 and live birth codes V30.x-V38.x.
Proximity analysis was conducted via mapping from
all Kentucky zip code county centroids to nearest
opioid treatment facility. Differences in mean dis-
tance between nearest type of treatment center in Ap-
palachian and non-Appalachian counties were tested
via Mann–Whitney U tests. Differences in mean dis-
tance between the nearest type of treatment center by
rural classification status were tested via Kruskal–
Wallis tests.

Results: NAS cases tripled from 2008 and 2014 in
Kentucky counties overall. Rural counties and Appala-
chian counties experienced a rate of NAS increase per
1,000 births at 2 to 2.5 times higher than urban and
non-Appalachian counties between 2008–2014 as well
as a greater number of NAS births overall in Appala-
chian counties. Nationally, NAS rates were nearly 3-
times higher in rural areas than in metro areas, and
Kentucky’s rural NAS rate was nearly 3-times higher
than the rural NAS rate nationally. In Kentucky, all
opioid treatment facility types were further from rural
patients than for urban (p<0.001, all facility types),
as well as further for Appalachian compared to non-
Appalachian residents (p<0.001, all facility types).

Conclusions: NAS burden disparately affects rural
and Appalachian Kentucky counties, while treatment
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options are disproportionately further away for these
residents. Policy efforts to increase NAS prevention
should address rural and Appalachian disparities.

449. Antibiotic Use in Children with Asthma

Esmé J. Baan1, Hettie M. Janssens2, Tine Kerckaert3,
Johan C. De Jongste2,
Miriam C.J.M. Sturkenboom1 and
Katia M.C. Verhamme1

1Erasmus MC, Rotterdam, Netherlands; 2Erasmus
University/Sophia Children’s Hospital, Rotterdam,
Netherlands; 3Gent University, Gent, Belgium

Background: Some reports indicate higher use of an-
tibiotics (AB) in asthmatic than in non-asthmatic chil-
dren, though antibiotics are not indicated as treatment
for asthma exacerbation. Misuse of antibiotics may
lead to microbial resistance.

Objectives: To compare antibiotic use in children with
and without asthma in 2 countries.

Methods: Patients aged 5–18 years were identified
between 2000–2014 in population-based primary
care databases in the Netherlands (IPCI) and UK
(THIN). Asthma was based on the presence of an
asthma disease code. To control for potential mis-
classification, a more strict definition was also used:
asthma disease code with use of ≥2 asthma drugs in
1 year. AB prescriptions (by ATC or BNF code)
and related indications (ICPC or READ code) were
retrieved from the electronic patient records. Annual
prevalence rates were expressed as the number of
children per 1,000 person years (PY) prescribed
≥1 AB. Poisson regressions were used to investigate
differences in AB use. Internationally accepted qual-
ity measures, namely, the ratio between broad- and
narrow-spectrum AB (B/N ratio), the ratio between
amoxicillin and broad-spectrum AB (A/B ratio)
and the amoxicillin index (AI: the proportion of
amoxicillin) were calculated. Higher AI and A/B
ratio and smaller B/N ratio indicate better quality
of prescribing.

Results: The cohorts in IPCI and THIN consisted of
respectively 373,938 and 1,137,521 children contrib-
uting to 1,008,746 and 6,166,117 PY. Children with
asthma had a significantly (p<0.001) higher preva-
lence of antibiotic use (IPCI: 178 vs. 131 per 1,000
PY, THIN: 380 vs. 261 per 1,000 PY in children with
and without asthma respectively). Use for indication of

lower respiratory tract infections (LRTI) was higher in
children with vs. without asthma (IPCI: 28% vs. 14%,
THIN: 25% vs. 12%). Of the LRTI’s the most com-
mon indication was bronchitis. For asthmatic children,
part of prescriptions for LRTI was linked to asthma ex-
acerbation as only indication (IPCI: 38%, in THIN:
14%). In all groups amoxicillin was prescribed the
most. In asthmatic children, the B/N ratio (IPCI: 4.2
vs. 3.2 THIN: 0.32 vs. 0.23) and the AI (IPCI:
34.4% vs. 31.5%, THIN: 35.8% vs. 27.6%) was sig-
nificantly larger. In THIN the A/B ratio was slightly
larger in children with asthma, in IPCI no significant
difference was observed.

Conclusions: In both countries, use of AB was higher
in children with asthma compared to children without
asthma. A considerable part of these prescriptions are
not in line with guidelines. International surveillance
raises awareness and may help to limit antibiotic
overuse.

450. Physical Health Outcomes in Preschoolers
with Prior Authorization for Antipsychotics

Jenny Yu-Jung Wei1, Xinyue Liu1, Nikhil Rao2,
Marie McPherson3, Mary Beth Jones4,
Regina Bussing2 and Gertrud Almut Winterstein1

1University of Florida College of Pharmacy, Gaines-
ville, FL; 2University of Florida College of Medicine,
Gainesville, FL; 3University of South Florida, Tampa,
FL; 4Florida Agency for Health Care Administration,
Tallahassee, FL

Background: Evidence on health outcomes associated
with antipsychotic is available for children and adoles-
cents, but it is unclear whether such risk also applies to
preschoolers exposed to antipsychotics.

Objectives: To examine incidence of adverse health
outcomes and associated factors among preschoolers
who received antipsychotic treatment through the
Florida Medicaid Prior Authorization (PA) program.

Methods: Using Florida’s PA registry linked to the
state’s Medicaid claims data, we ascertained incident
outcomes during PA-approved antipsychotic use be-
tween April, 2008 and September, 2015 (7.5 years).
Six outcomes associated with use of antipsychotics in-
cluded: diabetes, obesity, hyperlipidemia, hyperpro-
lactinemia, cardiovascular disease (CVD) (including
hypertension, ventricular arrhythmia, and other CVDs)
and extrapyramidal symptoms (EPS) (including
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dystonia, akathisia, parkinsonism and tardive dyskine-
sia). Outcome-specific incidences were stratified by
short-term (1 year or less) and long-term (more than
1 year) antipsychotic use. We used multivariate modi-
fied Poisson regressions to determine factors associ-
ated with these outcomes among preschoolers.

Results: The overall crude incidence during
PA-approved antipsychotic use was highest for EPS
and obesity (57 and 19 cases per 1000 children-years,
respectively). The rate of these two outcomes signifi-
cantly differed by duration of antipsychotic use. We
observed a higher obesity (23.8 vs. 9.6, p value less
than 0.05) and dystonia incidence (7.2 vs. 2.5, p
value less than 0.05) but lower akathisia incidence
(44.4 vs. 60.6, p value less than 0.05) among long-
term antipsychotic users compared to short-term
users. Five outcomes—ventricular arrhythmia, other
cardiovascular side effects, hyperprolactinemia, par-
kinsonism and tardive dyskinesia—occurred rarely
(less than 2.0 per 1000 children-years). Preschoolers
who were younger at baseline (0–2 vs. 4–5 years
old) and Black (vs. White) were at a higher risk of
EPS. Antipsychotic users with baseline anticonvul-
sants (vs. without) had a higher risk of EPS, while
users with anxiolytics/hypnotics/sedatives had a
higher risk for obesity.

Conclusions: Risk for EPS and obesity deserves
clinical attention during antipsychotic treatment
among preschoolers. Controlled studies that allow in-
terpretation of these incidence rates in the context of
background risk and that formally quantify the incre-
mental risk associated with antipsychotic initiation
during early childhood are needed.

451. Early life antibiotic use and the risk of asthma
and asthma exacerbations in children

Fariba Ahmadizar

Utrecht University, Utrecht, Netherlands

Background: The use of antibiotic therapy early in
life might influence the risk of developing asthma.
Studies assessing the influence of early life antibiotic
use on the risk of asthma exacerbations are limited
and the results are inconsistent.

Objectives: To study the association between use of
antibiotics during the first three years of life and the
risk of developing childhood asthma and the occur-
rence of asthma exacerbations.

Methods: Data from four large childhood cohorts
were used; two population-based cohorts to study the
risk of developing asthma (physician-diagnosed
asthma) at age of 10 years: Generation R (n=7,393,
the Netherlands) and SEATON (n=924, Scotland,
UK), and two asthma cohorts to assess the risk of
asthma exacerbations (defined as asthma-related visits
to an emergency department and/or the use of oral cor-
ticosteroids): PACMAN (n=674, the Netherlands)
and BREATHE (n=806, Scotland, UK). Odds ratios
(ORs) were derived from multivariate logistic regres-
sion analysis (adjusted for age, gender, and family
history of asthma/allergy) within each database
followed by pooling the results using a fixed- or ran-
dom-effect model.

Results: Exposed vs. never exposed to antibiotic use
during the 1st year of life was associated with an in-
creased risk of asthma in a meta-analysis of the Gener-
ation R and SEATON data (OR: 2.18, 95% CI: 1.04–
4.60; I2: 76.3%). There was no association between
antibiotic use during the first three years of life and
risk of asthma exacerbations later in life in a meta-
analysis of the PACMAN and BREATHE data (OR:
0.93, 95% CI: 0.65–1.32; I2: 0.0%).

Conclusions: Early life exposure to antibiotics is
associated with an increased risk of developing
asthma, but there is no evidence that the exposure to
antibiotic is associated with an increased risk of
asthma exacerbations.

452. Incidence of bleeding and thrombotic events in
non-institutionalized paediatric patients using
warfarin in the United Kingdom

Hedy Maagdenberg1, Patrick C. Souverein1,
Marc B. Bierings2, Anthonius de Boer1 and
Anke H. Maitland-van der Zee1,3

1Utrecht Institute for Pharmaceutical Sciences, Utrecht
University, Utrecht, Netherlands; 2University Medical
Center Utrecht, The Wilhelmina Children’s Hospital,
Utrecht, Netherlands; 3Amsterdam Medical Centre,
University of Amsterdam, Amsterdam, Netherlands

Background: Dosing of vitamin K antagonists (VKA)
is complex with large inter- and intra-individual vari-
ability in patients’ required VKA dose. Over- and
underdosing can result in bleeding and thrombotic
events. The incidence of these events in paediatric pa-
tients on warfarin therapy in a European population is
unknown.
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Objectives: To estimate the incidence of bleeding and
thrombotic events in warfarin using paediatric patients
in the UK and to characterise patients who do or do not
experience a bleeding or thrombotic event.

Methods: Data were obtained from the UK CPRD in
the period between January 1998 and November
2016. Using a cohort design, we identified all patients
with ≥1 prescription for warfarin and who were ≤18
years. The date of the first prescription marked the
start of the follow-up. Follow-up was classified into
periods of warfarin use and non-use. Patients were
followed until 19 years of age, death or departure from
the practice. The incidence of non-fatal bleeding and
thrombotic events was assessed using both informa-
tion from CPRD and the linked Hospital Episode Sta-
tistics (HES). Fatal events were identified usings the
linked mortality data from the Office for National Sta-
tistics (ONS). For calculating the incidence of throm-
botic events only patients without a history of
thrombosis were included.

Results: In total, 685 patients were identified (median
age 15 years, 45.4% female) of whom 372 could be
linked to the HES and ONS databases. The incidence
of bleeding and thrombotic events during warfarin
use was 4.08 and 1.27/100 patient years, respectively.
The incidence of bleeding events during non-use was
2.65/100 patient years (relative risk 1.58, 95% confi-
dence interval [0.89–2.80]). Only 2 fatal events oc-
curred, one bleeding and one thrombotic event.
Patients with a bleeding event tended to have a higher
percentage of INR measurements with a value above 4
(9.4 vs 3.9%) and a lower fraction below 2 (18.4 vs
39.1%) compared to patients without a bleeding event
during the whole follow-up. Patients with a thrombotic
event showed the opposite trend, a higher percentage
of INRs below 2 (45.8 vs 29.5%) and a lower percent-
age of INRs above 4 (2.7 vs 5.3%). All differences
were not statistically significant which maybe due to
the small sample size.

Conclusions: The incidence of bleeding events was
higher than of thrombotic events. The trends in per-
centages of INRs under and above therapeutic range
suggest that keeping the INR within range could de-
crease the occurence of these events.

453. Preliminary results of cardiometabolic risk
factors in newly diagnosed individuals with autism
spectrum disorder (ASD)

Caroline Croteau1, Marc Dorais2 and Sylvie Perreault1

1Université de Montréal, Montreal, QC, Canada
2StatSciences Inc., ND Ile-Perrot, QC, Canada

Background: Children with ASD have been found to
be at risk of cardiometabolic complications (CMC).
Little is known about the factors that may precipitate
these complications in ASD youths.

Objectives: To identify the predictors of CMC in a co-
hort of newly diagnosed ASD subjects in the province
of Quebec (Canada).

Methods: A nested cases–control study was con-
ducted using RAMQ databases. Newly diagnosed
subjects with ASD aged lower than 26 years old (≥2
diagnoses ICD-9 codes: 299.X, excluding 299.2)
were identified, between January 1998 and December
2010. ASD subjects were free of CMC and known
risk factors (neuro-psychiatric diagnosis, psychoactive
drugs and corticosteroid use.) in the 5 years prior to
cohort entry. Cases were defined as subjects present-
ing CMC (using ICD-9 codes) or using specific ther-
apies (for hypertension, diabetes, dyslipidemia or
obesity) during the follow-up. CMC cases were
matched to 10 controls. Univariate conditional logis-
tic regression analyses were performed to identify
CMC predictors (measured in the year prior to the
CMC date).

Results: A cohort of 1,343 newly diagnosed ASD
subjects with a median age of 6 years was consti-
tuted. The mean duration of follow-up was 4.3 years.
The incidence rate of CMC was of 10.8 per 1,000
person-year. We identified 63 CMC cases that were
matched to 630 controls. The type of CMC were as
follows: 66.7% obesity, 12.7% hypertension, 11.1%
dyslipidemia and 9.5% diabetes. Males had a lower
risk of CMC (Rate Ratio (RR): 0.47; 95% CI:
0.26–0.84), whereas welfare status (RR: 1.74; 1.04–
2.94) and other neuro-psychiatric disorders (RR:
1.95;1.14–3.33) were associated with a higher risk
of CMC. Among the other neuro-psychiatric disor-
ders, schizophrenia (RR: 9.36; 2.27–38.63) and anxi-
ety disorders (RR: 3.26; 1.57–6.81) had the highest
impact. Among the psychoactive drugs, antipsy-
chotics (RR: 2.21; 1.22–4.03) presented the strongest
association.

Conclusions: Preliminary results suggest that socio-
economic status, neuro-psychiatric diseases and psy-
choactive drugs seem to increase the risk of CMC.
Further analyses are under progress (e.g. adjustment,
effect per specific CMC and drug exposure).
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454. A Study on impact on g-csf prescription
patterns following guidance on biosimilar use

Antonio Addis, Flavia Mayer, Alessandra Mecozzi,
Laura Amato and Francesco Trotta

Regional Health Service, Lazio Region, Roma, Italy

Background: The availability of biosimilars on the
market increases the competition within several drug
classes and where available high savings can be ob-
tained with same quality of pharmaceutical care. In
the EU, the presence of filgrastim biosimilars resulted
in almost 30% of price reduction of the G-CSF class.
Italian utilization data showed that in 2015 filgrastim
biosimilars represented 30.2% of the consumption (as
DDD/1000 inhabitants die) and 15.3% of the expendi-
ture of the entire G-CSF therapeutic class. In this con-
text, there are no studies on the impact of a guidance in
term of capability to change prescribing attitude.

Objectives: The purpose of this population based
study was to evaluate the impact of a regional guid-
ance on G-CSF prescriptions (including biosimilars)
used in the febrile neutropenia following anticancer
chemotherapy.

Methods: An observational, drug utilization study
was carried out in the Lazio region using the Elec-
tronic Therapeutic Plan register which collects data
on all G-CSF prescriptions by regional health ser-
vice. Information on demography, tumour, indication
for G-CSF use, previous G-CSF exposure were
availabe. All therapeutic plans (TPs) registered from
1 July 2015 to 30 June 2016 were selected. Follow-
ing pharmaceutical policy intervention implemented
in November 2015, trends of G-CSF prescriptions
were analysed. The frequency of TPs for each G-
CSF substance was compared during pre- and post-
intervention periods.

Results: This study is based on 7082 eligible TPs, cor-
responding to 6592 patients. The comparison of the
frequency of TPs prescribed before and after the inter-
vention showed a significant increase of filgrastim
biosimilar (% difference: 14.4; p<0.001) and a signif-
icant decrease of lenograstim (% difference: 6.0;
p<0.001) and pegfilgrastim (% difference: 7.8;
p<0.001). The temporal trends analysis showed an in-
creasing trend of TPs with filgrastim biosimilar (from
34.4% in July 2015 to 49.8% in June 2016;
p<0.0001) compared with a decreasing trend of TPs
for lenograstim and pegfilgrastim.

Conclusions: This study shows that it is possible to
change prescription attitudes towards less expensive
drugs such as biosimilars when the prescriber’s deci-
sion process is supported by evidence including both
regulatory and clinical information together with the
analysis of the clinical practice.

455. Chemotherapy-induced peripheral
neuropathy: replication of the results from genome
wide association studies within multiple myeloma
patients

Seyed Hamidreza Mahmoudpour1, Chiara Campo1,
Miguel I. Da Silva Filho1, Kari Hemminki1,2,
Hartmut Goldschmidt3,4, Maximilian Merz3,1 and
Asta Försti1,2

1German Cancer Research Center (DKFZ), Heidel-
berg, Germany; 2Lund University, Malmo, Sweden;
3University of Heidelberg, Heidelberg, Germany; 4Na-
tional Centre of Tumor Diseases, Heidelberg, Germany

Background: Chemotherapy-induced peripheral neu-
ropathy (CIPN) is one of the most common long-term
adverse effects of chemotherapy. Several genome-
wide association studies (GWAS) have identified
genetic markers associated with CIPN caused by dif-
ferent drugs; however, many of those results have
not been replicated.

Objectives: Based on the possible mutual mechanism
of CIPN for different drugs, we aimed to replicate the
results of all previously published GWAS on CIPN,
within a cohort of multiple myeloma (MM) patients
treated with bortezomib or thalidomide in Germany.

Methods: All the published GWAS on CIPN were re-
trieved in a systematic literature search until December
2016, data for associated single nucleotide polymor-
phism (SNPs) with P-values<10�5 were extracted
either from the paper or contact to the authors. Subse-
quently, the association of the selected SNPs was in-
vestigated within a cohort of 983 European MM
patients treated with bortezomib/thalidomide. Cases
were subjects that developed CINP grade 2–4, while
controls were subjects that developed no or sub-
clinical CINP (grade 0–1). Patients were recruited
through the German-speaking Multicenter MM
Group, coordinated by Heidelberg University Clinic.
Genotyping was performed using Illumina Human
OmniExpress arrays, according to the manufacturer’s
protocols. Logistic regression with additive model
was used to test the SNP association with CIPN.
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Results: In total, 9 GWAS were identified from the lit-
erature on CIPN caused by different chemotherapy
agent (4 paclitaxel, 2 bortezomib, 1 vincristine, 1 do-
cetaxel, and 1 oxaliplatin). Data were extracted for
567 SNPs with the P-value<10�5. 148 patients in
our study population were CIPN cases (102/646
bortezomib and 46/337 thalidomide). In total 14 SNPs
were replicated in our population (P-value<0.05).
The three smallest P-values were 0.0006, 0.005, and
0.007. The 3rd smallest p-value was for a SNP that
had been also previously replicated for CIPN in both
European and African American patients treated with
paclitaxel.

Conclusions: Replicated SNPs can be used to predict
the risk of CIPN and possibly to decrease this risk by
adjusting the treatment strategy.

456. Efficacy and safety of biosimilar insulins
compared to their reference products: a systematic
review

Carolyn Tieu, Mindi DePaola, Eleanor Lucas,
Lori Rosman and Caleb Alexander

John Hopkins Bloomberg School of Public Health,
Baltimore, MD

Background: Although insulin was originally pat-
ented in 1923, for nearly a century, no generic form
of insulin has been available in the U.S. However,
the first biosimilar insulin, Basaglar, was approved
by the FDA in 2015, and more biosimilar insulins
are expected in the coming years.

Objectives: To summarize current scientific evidence
comparing the efficacy, safety, pharmacokinetics, and
pharmacodynamics of biosimilar and reference insulin
products.

Methods: We conducted a systematic review using
Pubmed, Cochrane, Embase, Latin America and
Caribbean Health Sciences (LILACS), ClinicalTrials.
gov, WHO International Clinical Trials Registry
Platform (ICTRP), EU Clinical Trials Register, South
Asian Database of Controlled Clinical Trials
(SADCCT), and China National Knowledge Infra-
structure from inception through September 7, 2016.
We included randomized controlled trials (RCTs)
comparing clinical efficacy, safety, pharmacokinetics,
and pharmacodynamics of any biosimilar insulin with
a reference product in adults regardless of sample size
and location. All titles and abstracts, full text, data

extraction, and study quality assessments were per-
formed independently by two researchers.

Results: A total of 4710 articles were screened.
Twenty-nine studies were assessed for full-text eligi-
bility. Of the 29 full-text articles, 23 were excluded be-
cause they were not RCTs or were not in English. The
remaining 6 studies investigated three biosimilars,
LY2963016, Basalog and Basalin, all with insulin
glargine (Lantus) as a reference product. Two trials in-
cluded healthy volunteers, three enrolled type I dia-
betics and one enrolled type II diabetics. Of the six
studies, three showed comparable pharmacokinetics
and/or pharmacodynamics of biosimilar and reference
products. The other three RCTs suggested similar clin-
ical efficacy, adverse events, and immunogenicity.

Conclusions: Few studies compare biosimilar and ref-
erence insulins, though those that do suggest that
biosimilar glargine is comparable to its reference prod-
uct in terms of clinical efficacy and safety. Limitations
include few studies, possible publication bias, lack of
published studies for several biosimilar insulins.

457. Utilization of biological drugs for the
treatment of rheumatoid arthritis in Tuscany, Italy

Giuseppe Roberto1, Filippo Bardelli2,
Claudia Bartolini1 and Rosa Gini1

1Epidemiology Unit, Regional Agency for Healthcare
Services of Tuscany, Italy; 2Local Health Unit 3,
Pistoia, Italy

Background: Rheumatoid arthritis (RA) is a chronic
progressive autoimmune disease that causes severe
joint damage and functional impairment. Several bio-
logical drugs are currently available for the treatment
of RA.

Objectives: To describe the utilization of biological
drugs for the treatment of RA in the population of
Tuscany region.

Methods: Administrative data on healthcare services
reimbursed by the Italian National Healthcare Service
(NHS) and dispensed between 2012 and 2015 to the
inhabitants of Tuscany region were used. Data from
population registry, hospital discharge records
(HDR), outpatient drug dispensings and exemption
from co-payment registry (EXE) were linked and ana-
lyzed. At 1st January of each year, patients with ≥1
year of look-back into the data base or ≤1 year of
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age were considered. Prevalent users (i.e. ≥1
dispensing) of certolizumab, golimumab, infliximab,
etanercept, adalimumab, tocilizumab, anakinra,
abatacept or rituximab were identified. For each drug
of interest, the first observed dispensing was the index
date and patients with prior AR diagnosis (ICD9CM
code “714” in HDR or EXE) were selected. New users
were patients with no dispensing of the index drug in
the past. Per each year of observation and molecule,
incidence and prevalence of use among AR patients
were observed. Persistence (i.e. no treatment gap ≥90
days) was also observed At 1st, 2nd and 3rd year of
treatment.

Results: Patients with ≥1 dispensing of any study drug
between 2012 and 2015 were 7,813, of which 2,117
(27.1%) had a recorded diagnosis of AR. Prevalence
of use of biologic drugs among AR patients increased
from 9.0% in 2012 to 10.1% n 2015. Adalimumab
showed the highest prevalence of use in each year of
the study period, from 3.7% in 2012 to 3.3% in
2015. The incidence of use increased from 1.0% to
1.2% during the study period. The highest incidence
of use in 2015 was observed for abatacept (7.2‰).
Tocilizumab, infliximab and abatacept showed the
highest levels of persistence that in patients at 3rd year
of treatment ranged between 49% (abatacept) and 56%
(tocilizumab).

Conclusions: During the study period, an increasing
proportion of patients with AR started a treatment with
a biologic drug. Adalimumab, which can be self-
injected subcutaneously, had the highest prevalence
of use among AR patients. However, the highest level
persistence was observed for infusion drugs, which
need to be administered by healthcare professionals.

458. Switching between epoetins among patients
with chronic kidney disease and chemotherapy-
induced anemia: an italian multi-regional
population-based drug utilization study

Valeria Belleudi1, Francesco Giorgianni2,
Ylenia Ingrasciotta2, Ilaria Marcianò2,
Francesco Trotta1, Antonio Addis1, Valentina Ientile2,
Alessandro Chinellato3, Michele Tari4, Rosa Gini5,
Maurizio Pastorello6, Salvatore Scondotto7,
Pasquale Cananzi8, Giuseppe Traversa9,
Marina Davoli1, Gianluca Trifirò10 and
X Italian Biosimilar Network (ItaBioNet)11,12

1Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy; 2Unit of Clinical Pharmacology,

A.O.U. Policlinico “G. Martino”, Messina, Italy;
3Pharmaceutical Service, Local Health Authority
(ULSS9), Treviso, Italy; 4Caserta-1 Local Health
Service, Caserta, Italy; 5Regional Health Authority
of Tuscany, Florence, Italy; 6Department of
Pharmacy, Palermo Local Health Unit, Palermo, Italy;
7Department of Epidemiologic Observatory, Health
Department of Sicily, Palermo, Italy; 8Sicilian
Regional Centre of Pharmacovigilance, Servizio 7-
Farmaceutica, Health Department of Sicily, Palermo,
Italy; 9Pharmacoepidemiology Unit, National Centre
for Epidemiology, Italian National Institute of Health,
Rome, Italy; 10Department of Biomedical and Dental
Sciences and Morphofunctional Imaging, University
of Messina, Messina, Italy; 11Jenny Bolcato3, Roberta
Pirolo3, Ilaria Uomo6, Sebastiano W. Pollina
Addario7, Roberto Da Cas9, Mariangela Rossi12,
Italy, Italy; 12Health-Unit for Pharmaceutical Gover-
nance, Umbria Region, Perugia, Italy

Background: Recent evidence suggests that the
switching between different epoetins (mainly between
originators) is a common practice. On the other hand,
interchangeability of originator and biosimilar
epoetins which may lead to automatic substitution is
currently highly debated in scientific community.

Objectives: To quantify the occurrence of switching
between different originator and biosimilar epoetins
in a large cohort of patients treated because of chronic
kidney disease (CKD) or chemotherapy-induced
anemia.

Methods: A retrospective drug utilization study was
carried out in six Italian Regions, covering overall a
population of around 13 million inhabitants. Prescrip-
tion databases, hospital information system, and health
care assistance files were used to retrieve information.
The study population included all residents receiving a
first epoetin prescription during the years 2009–2015.
Switching was defined as any transition between
different epoetins in a series of two consecutive pre-
scriptions. Characteristics, prevalence and switching
patterns of different epoetins were described by clini-
cal setting.

Results: Overall, 105,675 patients received a first pre-
scription of epoetin, 57,846 (54.7%) and 47,829
(45.3%) in nephrology and oncology, respectively.
The sporadic use (only one epoetin prescription)
accounted for 26.4% of the entire cohort and were
not further analysed; among patient with at least two
epoetin prescriptions, 4,723 (10.9%) experienced a
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switching in the nephrology setting while 3,615
(10,5%) in oncology over median follow-up of 2
years. The switch was from or towards biosimilars in
24.5% of the cases in CKD and in 47.1% of cancer pa-
tients. Switching was more frequent in those patients
initiating a treatment with epoetin alfa originator than
biosimilar (15% vs 9%) in nephrology setting, while
no substantial differences were observed in oncology
setting (9% vs. 11%).

Conclusions: Switching between different epoetins is
frequently observed in Italian clinical practice, irre-
spective of the indication of use. However, in oncol-
ogy setting, biosimilars were involved in almost 50%
of the switches. In nephrology setting, patients initiat-
ing with epoetin alfa originators showed higher proba-
bility to switch than those initiating with biosimilars
over a 2-year period. Overall, initiating a biosimilar
did not seem to increase the probability of switching
in both settings.

459. Characteristics of rheumatoid arthritis
patients initiating therapy with abatacept, other
biologics, and non-biologic disease-modifying anti-
rheumatic drugs

Veena Hoffman1, Teresa A. Simon2, Nan Liu3 and
Nancy D. Lin3

1Optum, Ann Arbor, MI; 2Bristol-Myers Squibb,
Pennington, NJ; 3Optum, Boston, MA

Background: Abatacept (ABA, available in intrave-
nous [IV] and subcutaneous [SC] formulations) is a bi-
ologic disease-modifying anti-rheumatic drug (BDM)
indicated for rheumatoid arthritis (RA) treatment.
ABA may be prescribed to inadequate responders of
non-biologic disease-modifying anti-rheumatic drugs
(DMARD) or other BDM therapies.

Objectives: To characterize RA patients initiating
ABA (IV or SC), other BDMs, or DMARDs with re-
spect to baseline demographic, clinical, and healthcare
utilization characteristics as part of a postmarketing
safety evaluation of ABA.

Methods: US commercial health plan members ≥18
years of age who initiated ABA IV or SC, other
BDMs, or DMARDs were identified from December
2005–April 2015. Initiators were required to have ≥6
months continuous health plan enrollment prior to
drug initiation (baseline period), a baseline claim for
RA (ICD-9 diagnosis code 714.xx), and no baseline

administration of the same drug. Descriptive compari-
sons of baseline characteristics of ABA IV and SC,
BDM, and DMARD initiators were made.

Results: 981 ABA IV, 287 ABA SC, 17,183 BDM,
and 62,881 DMARD initiators were identified. ABA
IV and SC initiators were more likely to be female
(ABA IV: 83%, ABA SC: 85%, BDM: 73%, DMARD:
76%) and have prior BDM use (ABA IV: 47%, ABA
SC: 47%, BDMs: 19%, DMARDs: 9%). ABA IV initi-
ators were more likely to have corticosteroid use (ABA
IV: 75%, ABA SC: 69%, BDM: 64%, DMARD: 66%)
and ≥3 c-reactive protein test claims (ABA IV: 17%,
ABA SC: 13%, BDM: 11%, DMARD, 6%). Among
initiators with prior BDM use, ABA IV initiators were
more likely to receive infliximab (ABA IV: 51%, ABA
SC: 4%, BDM: 19%, DMARD: 28%). ABA SC initia-
tors were more likely to receive etanercept (ABA IV:
23%, ABA SC: 48%, BDM: 47%, DMARD 42%),
certolizumab (ABA IV: 3%, ABA SC: 11%, BDM:
2%, DMARD: 2%) and golimumab (ABA IV: 2%,
ABA SC: 8%, BDM: 3%, DMARD: 2%).

Conclusions: ABA IV and SC, BDM, and DMARD
initiators differ in clinically important aspects. These
findings highlight the need for careful evaluation of
potential comparator groups to appropriately address
confounding in ABA safety assessments.

460. Dementia and Alzheimer’s disease among
older end-stage renal disease patients after
hemodialysis initiation

Matthew Daubresse, Mara McAdams Demarco,
Sunjae Bae, Michelle Carlson, Alden Gross,
Jeremy Walston and Dorry Segev

Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD

Background: Dementia, a state of persistent and pro-
gressive cognitive impairment, is the leading cause of
disability and dependence worldwide. Older adults ini-
tiating hemodialysis (HD) may be at elevated risk of
dementia given the rapid decline in cognitive function
while undergoing HD.

Objectives: To estimate the incidence of dementia and
AD, risk factors for these disorders, and risk of subse-
quent mortality attributable to these disorders.

Methods: We studied older (age ≥ 66) ESRD patients
who were free of dementia when they initiated HD (1/
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1/2001–12/31/2013), from the United States Renal
Data System (USRDS), a national registry of patients
with ESRD, which is linked to Medicare claims data.
We included 356,668 older ESRD patients with Medi-
care primary insurance coverage who initiated HD
during the study period. We used competing risks re-
gression to identified HD patient characteristics and
comorbidities as potential predictors. Our outcomes
included incident dementia and AD after HD initiation
using validated ICD-9 codes.

Results: Among the 356,668 patients in our cohort,
the average age was 76.0 (SD=6.5) years, 46.6% were
female, and 20.3% were African American. After ac-
counting for competing risks, the 10-year risk of
post-HD dementia was 20.0% for ESRD patients aged
66–70, 24.2% for patients aged 71–75, and 28.1% for
patients aged 76–80, 33.7% for patients aged 81–85
and 36.1% for those older than 85. The corresponding
10-year risk of AD was 4.3% for ESRD patients aged
66–70, 5.9% for patients aged 70–75, and 7.1% for pa-
tients aged 75–80, 7.6% for patients aged 80–85 and
8.0% for those 85 and older. HD patients who devel-
oped dementia were more likely to be female (51.4%
vs. 45.5%; P<0.001), had prior CVA/TIA (15.3%
vs. 11.0%; P<0.001), be unable to ambulate (10.3%
vs. 6.5%; P<0.001), be institutionalized (10.3% vs.
6.5%; P<0.001), and need ADL assistance (12.8%
vs. 9.4%; P<0.001). Older HD patients with dementia
were at 2.17-fold (95% CI: 2.15–2.19) increased risk
of subsequent mortality; those with AD were at 1.92-
fold (95% CI: 1.88–1.95) increased risk.

Conclusions: Older ESRD patients initiating HD are
at a substantial risk of dementia and AD, and diagnosis
of these disorders is associated with twice the risk of
subsequent mortality. Consideration and mitigation
of dementia and AD should be part of routine care
for older ESRD patients undergoing HD; however,
these disorders likely complicate clinical decision-
making in this population.

461. The burden of medications with depressions
side effects in the US

Dima M. Qato1, Katharine Ozenberger1 and
Mark Olfson2

1University of Illinois, Chicago, IL; 2Columbia Uni-
versity, New York, NY

Background: Prescription medications are increas-
ingly used among adults in the United States, and

many have depression side effects. While depression
is an important public health problem, there is limited
information on the use of medications with depression
side effects.

Objectives: To characterize patterns in use of pre-
scription medications with depression side effects
and assess whether and how these patterns are associ-
ated with depression among US adults.

Methods: Study Design and Setting: The 2011–2012
and 2013–2014 National Health and Nutrition Exami-
nation Surveys (NHANES), representative surveys of
US adults 18 years and older (n=20,805), were ana-
lyzed for use of medications with depression as side
effects. We conducted descriptive analyses and multi-
variable logistic regression to examine associations be-
tween use of medications with depression side effects
and depression. Separate analyses were performed
among adults overall, adults with hypertension, and
adults treated with antidepressants. A PHQ-9 score
≥10 defined depression. Micromedex was used to
identify medications with known depression, includ-
ing suicide, adverse effects.Main outcomes and mea-
sures: Prevalence of any use and concurrent use of
medications with depression side effects and
depression.

Results: In 2011–2012, 35.1% of US adults used at
least one medication and 5.1% used 3 or more med-
ications with depression side effects. In adjusted
analyses, the number of medications used with de-
pression side effects was associated with increased
prevalence of depression. As compared to adults not
using medications with depression side effects, those
using 3 or more such medications were more likely
(OR 2.63, p< .001) to report depression. Among
adults treated with antidepressants, those using 2 or
more additional medications with depression side
effects were two-times more likely (OR 2.12,
p<0.001) to report depression than corresponding
adults not using these medications. These patterns
persisted in analyses restricted to hypertensive adults
and after excluding users of any psychotropic
medication.

Conclusions: Prescription medications with depres-
sion side effects are widely used in the US and their
concurrent use is associated with an increase in de-
pression. Efforts to reduce the risk of depression
should incorporate an evaluation of risks associated
with use of multiple medications with depression
side effects.

abstract 279

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



462. Prevalence and incidence of autism spectrum
disorders in Manitoba preschoolers and toddlers:
2004–2014

Amani Hamad, I. fan Kuo, Silvia Alessi-Severini,
Salah Mahmud and Marni Brownell

University of Manitoba, Winnipeg, MB, Canada

Background: Autism spectrum disorders (ASD) are
among the leading causes of disabilities in children.
While previous research reported an increase in the
prevalence of the disorder over the past years, less is
known about the incidence in Canada.

Objectives: We examined annual prevalence and inci-
dence proportion of ASD between the years 2004 and
2014 in children aged 1–5 years.

Methods: A population-based cross-sectional study
was conducted using the Manitoba Population Re-
search Data Repository. The health system in Mani-
toba is universal and publicly funded; hence, any
encounter with health system is captured in the repos-
itory. The study included children aged 1 to 5 years
living in Manitoba between 2004 and 2014. Standard
diagnostic algorithm was used to identify ASD from
hospital abstracts and medical claims based on the def-
inition of the Diagnostic and Statistical Manual of
Mental Disorders. Prevalence was defined as the pro-
portion of subjects with ASD during each year. Inci-
dence proportion was defined as the number of new
ASD cases in each year in proportion to the size of
the population at risk. Sub-analysis was conducted to
examine differences in these estimates based on sex
and region (rural vs urban).

Results: Among children aged 1–5 years, the mean
age of ASD diagnosis was 3.2 years (SD 0.89). ASD
prevalence increased from 0.44% in 2004 to 0.87%
in 2014. Incidence proportion also increased during
study period from 0.16% in 2004 to 0.37% in 2014.
The increase in prevalence and incidence was ob-
served in all subgroups (males and females, urban
and rural regions). For all study years, a higher preva-
lence and incidence were observed among males
compared to females and among urban compared to
rural region.

Conclusions: During the period of 2004 to 2014,
prevalence and incidence proportion of ASD in pre-
schoolers and toddlers increased among both sexes
and regions. While these results can reflect true

increases in prevalence and incidence, they could have
resulted from changes in diagnostic criteria, improved
identification and increased awareness as well.

463. The prevalence and severity of low back pain
among adult North Indian population. a cross
sectional study

Dipika Bansal1, Pushpendra Dhanuk1 and
Babita Ghai2

1National Institute of Pharmaceutical Education and
Research, Mohali, SAS Nagar, India; 2Postgraduate
Institute of Medical Education and Research,
Chandigarh, India

Background: Low back pain (LBP) is a major public
health problem that burdens individuals, families and
societies in India. Health economists have reported an-
nual economic cost of LBP as high as $135 billion. A
common challenge in treating patients suffering from
chronic pain conditions is accurate diagnosis and
treatment.

Objectives: To assess the prevalence, pain intensity
and disability associated with LBP in north India.

Methods: Cross-sectional survey was conducted
among adult population of different strata of commu-
nity. Life time prevalence, point prevalence, recurrent
prevalence, one-year prevalence and knowledge re-
garding LBP were calculated. Numerical rating scale
(NRS) and Oswestry disability index (ODI) were
employed to assess pain intensity and disability.

Results: 1500 subjects were examined; among them,
48% were males. Mean (SD) age and NRS was 32
(10) years and 4.2 (2.6). Lifetime prevalence, point
prevalence and one-year prevalence were 57%, 32%
and 48% respectively. Females (65%) had signifi-
cantly higher lifetime prevalence as compared to
males (47%) (P<0.001). ODI indicated 67% had
moderate and 24% had severe disability. 62% had
poor and 38% had moderate Knowledge score. In-
creasing age (OR=1.03, 95% CI: 1.02–1.04,
P<0.05), being female (OR=0.5, 95% CI: 0.4–0.6,
P<0.05) and physical activity (OR=0.7, 95% CI:
0.6–0.9, P<0.05) were most significant predictors
of LBP.

Conclusions: LBP is highly prevalent in north India,
which results in the enormous disability. Therefore, it
calls for action by heath officials and professionals to
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plan for appropriate programs of prevention and man-
agement of LBP in society.

464. Comparison of Comorbid Conditions and
Medication Utilization Among Patients with
Multiple Sclerosis in the United States and England

Nicholas J. Everage, Nydjie Payas, Denise Dietz and
Madé Wenten

Biogen, Cambridge, MA

Background: Estimates of comorbid conditions and
drug utilization among patients with multiple sclerosis
(MS) may vary by database and impact the character-
ization of MS populations.Objectives: To describe
the demographic, comorbid conditions, and drug utili-
zation of MS patients in populations in the U.S. and
England.

Methods: MS patients were selected from 3 large da-
tabases: (1) Truven Health Marketscan® (2010–
2014); (2) Clinformatics Data Mart Multiplan
(2004–2015); and (3) Clinical Practice Research
Datalink (CPRD) (1987–2015). MS cases were de-
fined as those with ≥2 medical claims for MS. Con-
trols were selected and matched on birth year,
gender, time in database, and pharmacy benefit eligi-
bility. All patients had ≥12 months in the database
before their first MS diagnosis. Comorbid diagnoses
were grouped using the Clinical Classification Sys-
tem. Medications were classified using the Uniform
System of Classification or the British National For-
mulary. Comparisons of comorbidities between cases
and controls were estimated using odds ratios (OR)
and 95% confidence intervals.

Results: Among 81,671 MS identified in all 3 data-
bases (Truven N=31,799; Clinformatics N=42,935;
CPRD N=6,937), the mean age at onset was 46.2
years, and 73% were female. Common comorbid con-
ditions in cases with increased odds compared to con-
trols in the U.S. databases (Truven and Clinformatics)
include: other nervous system disorders (61 – 63%,
OR: 15.1 – 19.0), paralysis (5%, OR: 26.8 – 28.2),
and central nervous system (CNS) infections (6%,
OR: 60.2 – 64.5). In CPRD, compared to matched
controls, MS cases were more likely to experience: in-
flammatory diseases of the CNS (4%, OR: 10.1) and
nervous system or sense organ disease, not otherwise
specified (0.1%, OR: 12.6). The top medications were
anti-infectives, corticosteroids, and analgesics. The
most frequently prescribed disease-modifying

therapies were glatiramer acetate and intramuscular/
subcutaneous interferon beta 1-a.

Conclusions: Our results points to similarities in the
distribution of MS comorbidities and medications used
between databases, with only minor differences.

465. Type and risk of new onset seizures in patients
with/without dementia

Ruby C. Castilla-Puentes1, Tatyana Falcone2 and
Miguel Habeych3

1Center for Public Health Practice, School of Public
Health, Drexel University, and Medical Safety, Medi-
cal Devices at Johnson & Johnson, Philadelphia,
PA; 2Cleveland Clinic Foundation, Cleveland, OH;
3School of Medicine, University of Cincinnati, and
Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH

Background: Nowadays, there is abundant informa-
tion about seizures as part of the spectrum of findings
presented by patients with Alzheimer’s disease. How-
ever, the information about the seizure types is very
scarce.

Objectives: To classify the subtypes and estimate the
risks of new onset seizures (NOS) in patients with
and without dementia.

Methods: A cohort of 2,885,336 patients with or with-
out dementia and 60 years of age or older was retro-
spectively followed from 2005 to 2014, on how
many and what type of NOS developed from the
Optum Insight Clinformatics Data Mart database. Dif-
ferences between proportions were analyzed using
continuity-adjusted chi-square (χ2) statistics. The In-
ternational Business Machines statistical package for
social sciences, version 21 (IBM-SPSS-21)® was used
to calculate the hazard ratios (HR) with 95% confi-
dence intervals, after performing a Logistic Regression
analysis

Results: Results: Two point seventy-six percent of pa-
tients (N=79,561) had a diagnosis of dementia and
56% of them were women. Patients with dementia
have nearly a 7-fold increased risk for undifferentiated
seizures (HR 6.5, 95% CI 4.4–9.5); 6-fold increased
risk for partial seizures (HR 6.0, 95% CI 5.5–6.6); 5-
fold increased risk for epilepsy generalized (HR 5.2,
95% CI 4.9–5.5), and epilepsy undifferentiated (HR
5.0 ,95% CI 4.8–5.2); and 4-fold increased risk for
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generalized seizures (HR 4.8, 95% (4.5–5.0) and par-
tial epilepsy (HR 4.7, 95% CI 4.4–5.1).

Conclusions: Patients with dementia of 60 years of
age or older compared with patients without dementia
have higher medical comorbidity, except for infec-
tions, hepatic and immune conditions that not differ.
The higher risks of NOS associated with a dementia
diagnosis suggests health care providers need to
closely monitor these patients to ensure early diagno-
sis and treatment of NOS.

466. Heat stroke and long-term clinical
neurological outcomes: a literature review of cases
2000–2016

Emily M. Lawton1, Helen Pearce2, Maud Taylor3 and
Genevieve Gabb1

1Royal Adelaide Hospital, Adelaide, Australia; 2State
Emergency Service, Adelaide, Australia; 3University
of Adelaide, Adelaide, Australia

Background: Global temperatures are rising; expo-
sure to environmental extremes of heat can result in
a range of adverse health effects including heat stroke.
Acute adverse effects of heat are well recognised;
however, there is less understanding of potential
long-term adverse outcomes.

Objectives: To review recent medical literature for
clinical cases of environmental heat stroke with a
focus on acute, convalescent, and long term neurolog-
ical outcome.

Methods: Electronic searches of Ovid Medline and
Embase (2000–2016); search strategies structured to
retrieve publications on effect of heat stroke on the
nervous system. 537 articles identified with search
strategies containing subject headings and keywords:
heat, heat stroke, neurology and neurological
disorders. 493 articles excluded (116 duplicates, 166
non-environmental heat stroke, 161 not relevant, 38
published prior to 2000 and 12 unable to obtain);
leaving 44 articles. Data extracted included: demo-
graphics, acute and convalescent neurological and
non-neurological symptoms, treatment and long-term
neurological outcome. Clinical patterns of neurologi-
cal sequelae were identified and described.

Results: 60 cases (39 female and 21 male) were iden-
tified from 44 articles. The mean age was 49, range
12–87 years. 21 cases were reported from Asia, 14

USA, 14 Europe, 8 Middle East and 3 from
Australia. All cases presented with acute neurological
symptoms, as defined by the search strategy, 78.3%
also presented with acute non-neurological symptoms.
22 (37%) patients fully recovered, 13 (21.7%) died, 19
(31.7%) suffered convalescent or long-term neurolog-
ical sequelae and 6 (10%) no long term follow up
available. 19 (59.4%) of the patients who died or
had a neurological deficit had no documented co-
morbidity. Follow up period was 1–18 months.
Pattern of neurological deficits included 10 (52.6%) pa-
tients with motor dysfunction, 2 (10.5%) cognitive im-
pairment, 6 (31.6%) both motor and cognitive
impairment and 1 (5.3%) other. In total, 12 (63.2%) pa-
tients had long-term cerebellar dysfunction. Treatment
varied and predominantly involved external cooling.

Conclusions: Adverse long-term neurological out-
comes are common in patients presenting with
environmental heat stroke that is complicated by acute
neurological impairment. Permanent neurological def-
icits were present in 40% of survivors. Many of these
were young, otherwise healthy individuals. Cerebellar
injury was common suggesting cerebellar structures
are more vulnerable to the effects of heat.

467. Recent Age-specific prevalence and incidence
time trends of autism spectrum disorder (ASD) in
the United Kingdom (UK) using the clinical prac-
tice research datalink (CPRD)

Mellissa Yong1, Matthew McEnany2, Jenny Chia1,
Christina Lorenz3, Ulrike von Krosigk3 and
Pavel Napalkov1

1Genentech, South San Francisco, CA; 2Genesis Re-
search, Hoboken, NJ; 3Roche, Basel, Switzerland

Background: ASD is the most prevalent
neurodevelopmental disorder worldwide with high un-
met medical need. The literature reports conflicting
ASD prevalence and incidence estimates for the UK.
To understand the historical and current population-
based impact of disease burden over time in the UK,
recent epidemiologic time trends in ASD are needed.

Objectives: To describe age- and gender-specific
prevalence, incidence, and time trends of ASD in the
UK using CPRD, an electronic medical records
database.

Methods: All patients in the CPRD database between
January 1, 2000 and December 31, 2014 with at least
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one READ/OXMIS code for autism or ASD using
MedDRA terminology were included in the ASD pa-
tient cohort. In any given year, all patients with com-
plete enrollment were included. Counts for overall
distribution by year, gender and age were calculated
and cumulative prevalence and incidence rates were
obtained with 95% confidence intervals (CI) by age,
gender and year.

Results: There were a total of 17,136 patients in
the ASD patient cohort, which was predominantly
male (81%). Overall, a steady increase in preva-
lence was shown from 54.7 (CI: 52.1, 57.5) per
100,000 in 2000 to 450 (CI: 442, 457) per
100,000 in 2014, with marked increases in children
5–12 years old [265 (CI: 246, 284) per 100,000 in
2000 to 1,531 (CI: 1,488, 1,574) per 100,000 in
2014], adolescents 13–17 years old [127 (CI: 110,
146) per 100,000 in 2000 to 1,920 (CI: 1,859,
1,982) per 100,000 in 2014], and young adults
18–29 years old [56.8 (CI: 49.4, 64.9) per
100,000 in 2000 to 990 (CI: 850, 1,143) per
100,000 in 2014]. A steady increase beginning in
2010 in children 3–4 years old was also shown. In-
cidence rates also increased in children and adoles-
cents 3–17 years old, with only a small increase in
young adults 18–29 years old. Rates were approxi-
mately 4 to 5 times higher in males compared to
females.

Conclusions: There were steady increases in ASD
prevalence and incidence in children, adolescents,
and young adults with males having much higher
rates compared to females, regardless of age-group
during the time period 2000 to 2014 in the
CPRD. These data suggest the potential high impact
of ASD on health care and societal resources in
the UK.

468. Understanding the epidemiology of chronic
lithium use leading to renal failure. The first large
scale study of 26,414 incident patients starting
lithium, using data from the health improvement
network (THIN) in UK primary care

Ruben Hermans, Caroline J. O’Leary,
Sarah Rabhi and David Ansell

QuintilesIMS, London, United Kingdom

Background: Lithium (Li) is a highly effective
“gold standard” treatment for manic-depressive (bi-
polar) illness although its chronic use is associated

with renal injury leading to renal failure. Little is
known about patients’ risk factors, which could be
used to advise on switching to alternative therapies.
This is the first large scale study of Li use and the
preliminary results are presented.

Objectives: The study aims to understand the epide-
miology of chronic Li use leading to renal failure in
terms of demographics of incident patients starting
Li over the last 30 yrs, length of time on Li, pre-
scribing & usage trends, Li toxicity monitoring to
develop a multivariate model of factors leading to
renal failure.

Methods: All patients prescribed Li were identified.
Index date was defined as the first Li script. Pa-
tients were followed to their transfer out, death,
or 31/12/15. Patient demographics including age at
index, sex, BMI, Townsend score (marker of social
deprivation), smoking status. Li blood level and
BMI were analysed. The time between 1st record
of patients’ bipolar diagnosis to first Li script was
determined.

Results: Of the 26,414 initiating Li, 48%
(n=12,651) had a bipolar disorder diagnosis; 33%
(n=8,798) prior to Li start. Diagnoses in those with-
out bipolar were: 58% unipolar depression, 18%
anxiety/panic disorder, 6% schizophrenia.Between
1996 and 2005 (n=19,096), incidence rates of Li
use fell from 60 to 13 per 100,000 pats, median
age at Li start was 48 yrs (IQR: 36.0–63.0); 40%
male; median BMI 26.5 (IQR: 23.2–30.8) and 37%
of patients with a Townsend score were in the 2
most affluent quintiles. There was no significant
change in median age at Li start (R2=0.16,
p=0.08).For patients with a bipolar diagnosis before
1st Li script, median time to first Li use was 3.9 yrs
(95% CI: 3.6–4.1). 83% (n=7,818) of patients
starting Li after 2004 had a Li blood level test
within the 1st yr after Li start, of which 66% had
therapeutic (0.4–1 mmol/L) and 2% toxic (>1
mmol/L) Li level. Toxic levels were associated with
older age (X2=36.4, p<0.0001).

Conclusions: (1) Age at Li start (48 yrs) was un-
changed over last 20 yrs, although overall use of Li
has fallen. (2) Only 33% had prior bipolar diagnosis.
(3) 83% had at least 1 Li blood level in 1st yr of which
2% were toxic. Toxic levels were associated with older
age. The next stage of this study will model factors
leading to decline in renal function in chronic users
of Li.
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469. Patient profile of trigeminal neuralgia: a US
insurance claims database study

Lisa C. Vinikoor-Imler, Li Li, Susan Eaton and
Anne Dilley

Biogen, Boston, MA

Background: Trigeminal neuralgia (TN) is a
condition causing intense paroxysmal facial pain and
reduced quality of life.

Objectives: To understand the TN patient profile by
determining the most common comorbidities and pre-
scribed drugs.

Methods: A database study was performed in the
Truven Health MarketScan® Databases which in-
cludes commercial insurance and Medicare claims
from 2009–2013. Cases were defined as having 2 or
more TN diagnosis codes at least 27 days apart.
Frequency of comorbid conditions and prescribed
medications were tabulated in the 12 months after the
first TN diagnosis code in the database. Comorbidities
were grouped according to the AHRQ Clinical Classi-
fication System. Medications were grouped into drug
classes using the Uniform System of Classification.

Results: TN patients were disproportionately women
(commercial: 74%, Medicare: 68%) with mean ages
of 50 and 76 in the commercial and Medicare data-
bases, respectively. For patients in the commercial da-
tabase, the most common comorbidities were
connective tissue diseases typically related to pain
(45%), headache/migraine (43%), respiratory infec-
tions (41%), and spondylosis/intervertebral disc disor-
ders/other back problems (41%). In the Medicare
database, the most common comorbidities were hyper-
tension (69%), eye disorders (62%), diseases of the
heart (55%), lipid metabolism disorders (51%), con-
nective tissue diseases (48%), and non-traumatic joint
disorders (46%). Drugs for seizure disorders were the
most commonly prescribed (commercial: 72%, Medi-
care: 74%), the majority of which were carbamazepine
and gabapentin, used for the treatment of pain. Anti-
infectives (commercial: 57%, Medicare: 56%), nar-
cotic analgesics (commercial: 53%, Medicare: 46%),
and antidepressants (commercial: 41%, Medicare:
33%) were also commonly prescribed.

Conclusions: In this study the majority of TN cases
are women and middle-aged or older. A high percent-
age of TN cases experience multiple comorbidities

often related to pain. The most commonly prescribed
medications are those indicated for pain management,
reflecting an unmet need.

470. Spinal muscular atrophy in Canada: Findings
from the Canadian Neuromuscular Disease
Registry

Victoria Hodgkinson1, Josh Lounsberry1,
Pierre Bourque2, Guy D’Anjou3, Sue Dojeiji2,
Jean Mah1, Laura McAdam4, Anna McCormick2,
Hugh McMillan2, Chantal Poulin5, Kathryn Selby6,
Christen Shoesmith7, Louise Simard8, Jiri Vajsar4,
Jodi Warman Chardon2, Alex MacKenzie2,
Craig Campbell7, Maryam Oskoui5 and
Lawrence Korngut1

1University of Calgary, Calgary, AB, Canada;
2University of Ottawa, Ottawa, ON, Canada; 3Universite
de Montreal, Montreal, QC, Canada; 4University of
Toronto, Toronto, ON, Canada; 5McGill University,
Montreal, QC, Canada; 6University of British Columbia,
Vancouver, BC, Canada; 7Western University, London,
ON, Canada; 8University of Manitoba, Winnipeg,
MB, Canada

Background: The Canadian Neuromuscular Disease
Registry (CNDR) is a nationwide registry of persons
diagnosed with neuromuscular diseases initiated to fa-
cilitate research and support the development of new
therapies. CNDR data are collected at 27 centers
across 8 provinces; currently over 3000 persons are
registered in CNDR across all neuromuscular disease.
In 2014, the CNDR launched collection of a custom-
ized dataset for SMA, a rare, autosomal recessive neu-
romuscular disease caused by defects or deletion of the
survival of motor neuron (SMN1) gene, and associated
with substantial morbidity and mortality. SMA is phe-
notypically categorized across four main subtypes
(Type I–Type IV) based on age at onset and motor
milestones achieved. The CNDR dataset includes de-
mographic, genetic, treatment and outcomes data.

Objectives: To describe and characterize individuals
with SMA in the CNDR.

Methods: Data collected at 20 clinics for 60 unique
individuals with SMA were analyzed. Patient data col-
lection is done in affiliated clinics across Canada by
trained coordinators, nurses or physicians.

Results: Among the 60 patients, 53% were male; 14
(23%) had Type I, 31 (52%) had Type II, 12 had Type
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III (20%), the remaining had Type IV or unknown
Type. Of the 60 patients, 6 were deceased at the time
of data analysis (Dec 31, 2016). Overall, 55% of
SMA patients had genetic testing reported, all of
whom had homozygous deletion of SMN1. Forty
percent of all patients had SMN2 copy number results,
with average copy numbers of 2 (Type I), 3 (Type II),
and 4 (Type III). Median age of onset was 2.5 months
for Type I patients, 10 months for Type II, and 4 years
for Type III. The majority of Type I patients utilized
bi-level positive airway pressure (Bi-Pap) and enteral
feeding. No Type I patient achieved independent
walking. Approximately 90% of Type II patients
achieved independent sitting, while 13% were able to
walk with an aid during their lifetime. Bi-Pap was used
by 42% of Type II patients. All Type III patients
achieved independent walking during their lifetime,
and less than 10% used Bi-Pap.

Conclusions: SMA is a progressive illness with major
morbidity and mortality. The CNDR provides a na-
tionwide platform for quantifying the burden of illness
and describing clinical care and outcomes in Canada.
These data are being leveraged to improve patient care
and to support the development of new therapies in
neuromuscular disease. These findings align with pre-
viously published reports on SMA patients.
Disclosure: CNDR SMA data is supported by

Biogen

471. Comorbid conditions and medication
utilization among pediatric-onset multiple sclerosis
patients in the United States and England

Nydjie Payas, Denise Dietz, Nicholas Everage,
Satish Erlay and Madé Wenten

Biogen, Cambridge, MA

Background: Pediatric-onset MS (POMS) is a well
recognized but relatively uncommon entity. Literature
on comorbid conditions and drug utilization are sparse.

Objectives: This study describes demography, comor-
bid conditions, and drug utilization among POMS pa-
tients in a sample of the insured population in the U.S.
and England.

Methods: POMS patients were selected from 3
large databases: (1) Truven Health Marketscan®
(2010–2014); (2) Clinformatics Data Mart Multiplan
(2004–2015); and (3) Clinical Practice Research
Datalink (CPRD) (1987–2015). POMS cases were

defined as those with ≥2 medical claims for MS who
were <18 at diagnosis. Controls were selected and
matched on year of birth, gender, time in the database,
and pharmacy benefit eligibility. Comorbid diagnoses
were grouped using the Clinical Classification System.
Medications were classified using the Uniform System
of Classification or the British National Formulary.
Comparisons of comorbidities between cases and con-
trols were estimated using odds ratios (OR) and 95%
confidence intervals.

Results: Among 1,814 POMS identified in all 3 data-
bases (Truven N=937; Clinformatics N=799; CPRD
N=78), the mean age at onset was 13.4 years, and
60% were females. Common comorbid conditions in
cases with increased odds compared to controls in
the U.S. databases (Truven and Clinformatics)
included: paralysis (13–19%, OR: 73.1–88.0), other
nervous system disorders (81–82%, OR: 42.2–68.2),
and cerebrovascular disease (9–14%, OR: 30.5–
30.8). Compared to matched controls, POMS cases
in the UK database (CPRD) were more likely to expe-
rience: hereditary and degenerative diseases of the
CNS: (6%, OR: 10.0) and white blood cell and other
blood disorders: (6%, OR: 10.0). The top medications
used among POMS were antinfectives, corticosteroids,
and analgesics. The most frequently prescribed disease
modifying therapies were intramuscular interferon
beta 1-a and subcutaneous interferon beta 1-a.

Conclusions: Our results demonstrate an increase in
comorbid conditions in POMS cases compared to
matched controls.

472. Pain sensitivity and analgesic use in 10,486
adults: the Tromsø Study

Per-Jostein Samuelsen1, Christopher Sivert Nielsen2,
Tom Wilsgaard3, Audun Stubhaug4,
Kristian Svendsen5 and Anne Elise Eggen3

1University Hospital of North Norway, Tromsø,
Norway; 2Norwegian Institute of Public Health, Oslo,
Norway; 3UiT The Arctic University of Tromsø,
Tromsø, Norway; 4Oslo University Hospital, Oslo,
Norway; 5Hospital Pharmacy of North Norway Trust,
Tromsø, Norway

Background: Increased pain sensitivity is a putative
risk factor for chronic pain and consequently for anal-
gesic use. Conversely, analgesic use may be a cause of
increased pain sensitivity, e.g. through opioid-induced
hyperalgesia.
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Objectives: We aimed to study the association be-
tween pain sensitivity and analgesic use in a general
population and to test the hypothesis that increased
baseline pain sensitivity is a risk factor for future per-
sistent analgesic use.

Methods: The Tromsø Study (2007–08), a popula-
tion-based health study, was linked with eight years
of prescription data from the Norwegian Prescription
Database. The cold pressor test was completed in
10,486 participants aged 30+ years, and we used cold
pressor endurance time as a proxy measure of pain
sensitivity. Cross-sectional associations with different
measures of analgesic use were assessed. Furthermore,
a cohort of 9,657 persons was followed for 4.5 years.
Cox proportional hazard regression was used to ana-
lyze the associations between pain sensitivity and an-
algesic use.

Results: In the cross-sectional analysis, increased
pain sensitivity was associated with analgesic
use; regular users of opioids alone were more
pain sensitive than regular users of non-opioid an-
algesics. Increased baseline pain sensitivity was a
risk factor for persistent analgesic use, i.e. using
non-steroidal anti-inflammatory drugs, paracetamol
or opioids for ≥90 days and proportion-of-days-
covered ≥40% (HR=1.22, 95% CI 1.06–1.40), al-
though not statistical significant after confounder
adjustment.

Conclusions: Increased pain sensitivity was
associated with analgesic use in general, and re-
duced pain tolerance was found for both opioid
and non-opioid analgesic users. The data suggest
that hyperalgesia is an effect of analgesics,
whereas pain tolerance has little impact on future
analgesic use.

473. Rare disease cohort using Ambulatory
Electronic Medical Record (AEMR) data:
progressive supranuclear palsy (PSP)

Amanda Anderson1, Deborah Casso2,
Susan A. Oliveria1 and Tzuyung Douglas Kou3

1QuintilesIMS, New York, NY; 2QuintilesIMS, Seattle,
WA; 3Bristol-Myers Squibb, Hopewell, NJ

Background: PSP is a progressive neurodegenera-
tive disease characterized by impaired gait and bal-
ance, changes in personality, and abnormal eye
motion. PSP has a prevalence of 5–6 persons per

100,000, mean onset age of 63 years, and poor
prognosis with a median survival of 7 years. Gen-
erating rare disease natural history data is challeng-
ing and prospective patient registries are time-
consuming. PSP lacks a specific ICD-9/10 code
for reliable case definition in claims databases.
Also, this older patient population is transitioning
from commercial insurance to Medicare. EMRs,
however, are less biased by insurance type and rep-
resent a detailed data source capable of providing
the continuous longitudinal data needed to create
rare disease cohorts. Supplementing EMR data with
linked medical claims and pharmacy data, as is
possible with the QuintilesIMS (Q-IMS) AEMR da-
tabase, would only further increase the amount and
type of data available.

Objectives: To create a natural history disease cohort
using diagnosis information coded by condition de-
scriptions in the Q-IMS AEMR database.

Methods: The cohort was defined in a stepwise algo-
rithmic fashion. PSP patients were first defined with
≥1 ICD-9 (333.0) or ICD-10 code (G23.1) for PSP
or ≥1 instance of “Progressive Supranuclear Palsy”
or “PSP” or “Steele–Richardson–Olszewski syn-
drome” on the problem list. Using a refined text string
search for PSP, the final algorithm required ≥1 in-
stance of PSP on the problem list. The final cohort
was then linked with medical claims and pharmacy
data.

Results: 9050 possible PSP patients were identified
between 1/1/2006 and 6/30/2016. After refining the
problem list definition, 3009 patients remained. After
removing patients with diagnoses entered in error, re-
lated to family history, or rule-out, 1406 patients
remained. After restricting on ≥1 visit, 1335 patients
were included in the final cohort. Of these, 90% had
≥6 visits with an average follow-up of 48.2 (SD
35.3) months. 52% were female and 49% were ages
70–79 years at the first record of PSP. 90% of the co-
hort successfully linked to medical claims and phar-
macy data.

Conclusions: Creation of a large rare disease patient
cohort using EMR data through iterative text string
searches of problem list entries is feasible. It provides
a robust analytical platform for the rapid generation of
insight on disease natural history and linkage to phar-
macy data could help elucidate treatment patterns.
Findings could complement prospective patient regis-
tries and clinical trials.
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474. Epidemiological Characteristics of Guillain-
Barré Syndrome and Association with Preceding
Infection: A Study Based on French Health
Administrative Databases

Jeremie Rudant1, Axelle Dupont1,
Alexandra Delannoy1, Christophe Chaignot1,
Francis Bolgert2, Yann Mikaeloff3,4 and Alain Weill1

1French National Health Insurance (CNAMTS),
Paris, France; 2AP-HP, Hôpital Pitié-Salpêtrière,
Réanimation Neurologique, Neurologie 1, Paris,
France; 3Université Paris-Saclay, Université Paris-
Sud, CESP, INSERM, Villejuif, France; 4AP-HP,
Hôpital Bicêtre, Unité de Rééducation Neurologique
Infantile (URNI), Bicêtre, France

Background: Guillain-Barré syndrome (GBS) is po-
tentially life-threatening and typically occurs after gas-
troenteritis (GE) and respiratory tract infection (RTI).
The reported association with various vaccines has
made this syndrome an important focus of vaccine
safety monitoring. Health administrative databases
are useful tools to responsively launch studies. How-
ever, their ability to appropriately describe GBS epide-
miology needs to be documented.

Objectives: To investigate epidemiological patterns of
GBS and the association with preceding GE and RTI.

Methods: Data were extracted from the French nation-
wide health insurance and hospital discharge databases
(SNIIRAM/PMSI). All patients hospitalized for the
first time for GBS between 2008 and 2014 were iden-
tified by ICD-10 code G61.0 as principal diagnosis.
Incidence rates (IR) were calculated by age-group,
gender and season. Infections were identified by drugs
prescribed, dispensed and covered by health insurance
(some antidiarrheals, intestinal adsorbents and
antipropulsives for GE, and for RTI, extended-spec-
trum penicillins, cephalosporins, macrolides,
pristinamycin and certain cough and cold prepara-
tions). The association between GBS and preceding
GE and RTI was estimated using a case-crossover de-
sign. Case and control periods were defined as 1–60
days and 366–425 days before GBS hospitalization,
respectively. Sensitivity analyses were performed by
using alternative case definitions, based on more re-
strictive sets of codes.

Results: A total of 9,391 patients with GBS were iden-
tified (world standardized IR=2.00 per 100,000 per-
son-years). Median length of hospitalization was of

12 days, 29% of patients were hospitalized in intensive
care units, 71% were administered immunoglobulins,
and 3% died in the first three months. IRs increased
with age, reaching a peak in the 70–79-year age-group.
IR was 46% higher in men than in women, and 44%
higher in winter than in summer. GBS was associated
with both preceding GE and RTI, with odds ratios
(95% CI) equal to 3.0 (2.5–3.5) and 2.3 (2.1–2.5), re-
spectively. These patterns were not modified by the
use of alternative case definitions.

Conclusions: This French nationwide study showed
similar GBS epidemiological patterns to those re-
ported in other western countries, including seasonal-
ity, and reported an association with preceding GE
and RTI, as identified by drug dispensing, which
should be taken into account in vaccine safety studies.

475. Identification of rare diseases using electronic
medical records - example of allergic
bronchopulmonary aspergillosis in UK Primary
care data

Andrew Maguire Maguire1, Michelle E. Johnson1,
David W. Denning2, Germano L.C. Ferreira3 and
Adrian Cassidy3

1OXON Epidemiology Ltd, London, United Kingdom;
2University Hospital of South Manchester, Manches-
ter, United Kingdom; 3GSK Vaccines, Wavre, Belgium

Background: Allergic bronchopulmonary aspergillo-
sis (ABPA) is a rare condition, with the highest preva-
lence among patients with severe asthma. The
identification of ABPA, and other rare diseases, using
electronic medical records (EMRs) would enable the
use of such large sources of data for healthcare re-
search. In the UK, there are no diagnosis codes for
physicians to record ABPA.

Objectives: To evaluate whether primary care EMRs
from patients with severe asthma can be used to iden-
tify cases of ABPA.

Methods: A cross-sectional feasibility study was
conducted in adults with active and severe asthma
registered in the UK Clinical Practice Research
Datalink (CPRD). Following clinical input, a set of
keywords were used to flag terms potentially indica-
tive of ABPA in free-text comments. These covered
differing aspects from related conditions to treatment:
“ABPA;” “aspergillosis;” “invasive;” “fungal”;
“eosinophilia;” bronchiectasis;” exacerbations;” “IgE” or
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“immunoglobulin;”; “skin prick test;” “itraconazole;”
“voriconazole” or “antifungals”. A computerised
keyword search was performed hence the occurrence
of the keyword only confirms the word was mentioned
but not its context. Patterns of the occurrence and
concurrence of the keywords were assessed to discern
information potentially indicative of underlying
diagnosis of ABPA.

Results: Among 21,054 patients with active and se-
vere asthma, 3,653,169 free-text items were searched
for the keywords potentially indicative of ABPA. In
total, 52 patients (0.25%) had at least one mention of
“ABPA”; among these patients, there was also a men-
tion of “aspergillus/aspergillosis” (67%), “IgE” (62%),
“bronchiectasis” (54%) and “itraconazole” (42%). The
term “aspergillus/aspergillosis” occurred among 2% of
patients (N=387); 9% of these patients also had a
mention of “ABPA” and the remaining 91% were po-
tential additional ABPA cases. A potential algorithm
to identify cases of ABPA, with varying degrees of
specificity, was devised following the observed con-
currence of keywords.

Conclusions: It is feasible to use free-text within asth-
matic patients’ EMRs to identify potential cases of
ABPA through combination of keywords, however
validation and evaluation of specificity is needed. This
could be an efficient approach to identify rare condi-
tions and enable further research. In addition, this
study demonstrates the importance for research of the
continued availability of free-text.

476. Causative agent and mortality risk in Steven–
Johnson syndrome and toxic epidermal necrolysis

Megan H. Noe, Daniel B. Shin, Joel M. Gelfand,
Misha Rosenbach and Robert G. Micheletti

University of Pennsylvania, Phildelphia, PA

Background: Steven–Johnson Syndrome and toxic
epidermal necrolysis (SJS/TEN) represent a spectrum
of severe, life-threatening mucocutaneous disorders,
usually triggered by a medication. The common caus-
ative agents have been classified previously, but any
relationship between the causative agent and mortality
is not well understood.

Objectives: The purpose of this study is to examine
the relationship between the causative medication
and in-hospital mortality in a multi-institutional cohort
of SJS/TEN patients from the United States.

Methods: Data were collected from 18 academic med-
ical centers in the United States between January 1,
2000 and June 1, 2015. Individuals were included if
they were >18 years of age and had a diagnosis of
SJS/TEN confirmed by a dermatologist. The outcome
of interested was in-hospital mortality. A priori pa-
tients who developed SJS/TEN while hospitalized
were presumed to differ from those who developed
symptoms as an outpatient, and therefore were ana-
lyzed separately.

Results: In 303 of the 325 patients (92.1%), a medica-
tion was identified as the cause of SJS/TEN. By class,
antibiotics were the most commonly identified agents,
followed by anti-epileptics and non-steroidal anti-in-
flammatory medications. Individually, the most com-
mon causative agents were trimethoprim/
sulfamethoxazole (27.7%), lamotrigine (8.9%), phe-
nytoin (8.6%), allopurinol (8.6%) and ibuprofen
(3.1%). Overall, 33 patients (10.2%) did not survive
to hospital discharge. There were no statistically sig-
nificant associations between any specific medication
class and mortality. After controlling for age, patients
with SJS/TEN triggered by phenytoin had an increased
risk of in-hospital mortality compared to those without
phenytoin as the identified trigger (OR: 3.05, 95% CI:
0.99 - 9.38). Also, all patients with SJS/TEN trigged
by lamotrigine (n=29) survived to discharge.

Conclusions: These results suggest that the causal
medication may not contribute significantly to the risk
of mortality from SJS/TEN, and other factors, includ-
ing previously established baseline co-morbidities,
may be more important. Further prospective research
is necessary to better understand the precise role of
the causative agent in disease severity and outcomes.

477. Assessment of dietary patterns and physical
activity of adolescent students of Warangal

Vishwas Hunsure Nagendra, Varun Talla,
Jhanavi Ramya, A. Surekha and J. Venkateshwar Rao

Talla Padmavathi College of Pharmacy, Warangal,
India

Background: Diet and physical activity are inextrica-
bly linked. Overweight and obesity result when daily
energy intake is greater than daily energy expenditure.
Considering the potential of adverse effects of obesity,
the present study was undertaken to study the magni-
tude of overweight/obesity and its correlates in Waran-
gal city.
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Objectives: The present study aimed to estimate the
dietary patterns and physical activity of adolescent stu-
dents of Warangal
Methods: Design: School-based cross-sectional

study carried out in 900 adolescent children. Settings:
Seven private schools of Warangal (Telangana state,
India) with minimum annual fees 12000 Indian rupees.
Main outcome measures: Pre-designed data collec-
tion form was used to elicit the information on family
characteristics and individual diet pattern. Physical ac-
tivity was measured using PAQ-A Questionnaire.
Height and weight were documented using anthropo-
metric measurements and BMI was calculated. Statis-
tical analysis: Data analyses were done using
GraphPad prism Version. 5.01 and SPSS Version
20.0. Independent samples t-test was used to compare
differences in physical activity and average daily calo-
rie intake among overweight, obese and non-obese
students. Bivariate and Multivariate logistic regression
were used to determine significant independent risk
factors for overweight and obesity.

Results: Overall prevalence of overweight and obesity
was 12.8% and 7.6%, respectively. Final model of the
stepwise logistic regression showed that average daily
calorie intake above 2500 K.Cal, T.V watching week-
end more than 2 hours, computer watching weekday
more than 2 hours, PAQ-A score below 2, and con-
sumption outside food more than once a week were
the important risk factors of overweight/obesity.

Conclusions: High calorie intake and low levels of
physical activity were the predisposing factors for ad-
olescent overweight/obesity. Schools should ensure
that physical education and nutrition education are
the part of a comprehensive school health education
curriculum.

478. Incidence of Stevens–Johnson syndrome/toxic
epidermal necrolysis: results of 10 years from the
German Registry

David Nägele1, Peggy Sekula2, Maren Paulmann1 and
Maja Mockenhaupt1

1Dept. of Dermatology, Medical Center, University of
Freiburg, Freiburg, Germany; 2Faculty of Medicine
and Medical Center, University of Freiburg, Freiburg,
Germany

Background: Stevens–Johnson syndrome (SJS) and
toxic epidermal necrolysis (TEN) are severity variants
of a rare but severe cutaneous adverse reaction, mainly

caused by drugs. To monitor risk factors, the German
Registry (dZh) actively identifies SJS/TEN-patients
in Germany since 1990.

Objectives: To provide updated incidence rates of
SJS/TEN over a period of 10 yrs (2003–12), data on
demography and drug exposure.

Methods: Validated cases of SJS/TEN registered at
the dZh 2003–12 were used to calculate incidence
rates based on population data for the same period
from the Federal Institute for Statistics. Incidence esti-
mates refer to 1 mio inhabitants per yr. Drug exposure
in the relevant time period before the index-day (reac-
tion onset) was defined as started <8 wks before and
present within 2 wks before index-day.

Results: In total, 760 cases of SJS/TEN were vali-
dated as possible, probable or definite 2003–12:
400 SJS, 252 SJS/TEN-overlap, 108 TEN. 531
(70%) cases were community acquired vs 229
(30%) that developed in hospital. The average age
was 57.4 (±22.4) yrs. The proportion of younger pa-
tients (≤40 yrs) increased with disease severity: SJS
20%, SJS/TEN-overlap 22%, TEN 35%. 465 (61%)
patients were women. Mortality rates varied between
14% in SJS and 48% in TEN. The estimated overall
incidence in Germany is 0.93 per 1 mio inhabitants
per yr (95% CI 0.86–0.99), for women 1.11 (95%
CI 1.01–1.22), for men 0.74 (95% CI 0.66–0.83).
When focusing on different age groups, incidences
vary from 0.36 (95% CI 0.25–0.51) for patients
<11 yrs to 3.01 (95% CI 2.49–3.60) for patients
>80 yrs. For analysis of drug exposure, 682 cases
with a probable or definite diagnosis of SJS/TEN
and available medication history were included. In
340 (50%) cases, exposure to at least one drug with
a high relative risk for SJS/TEN in previous case-
control studies was found in the relevant time pe-
riod, most frequently allopurinol, sulfamethoxazole
and lamotrigine. The percentage was higher for com-
munity cases. Unbiased incidence estimation requires
completeness of case collection. Analyses comparing
incidence rates in different federal states do not re-
veal major differences, indicating that no larger pro-
portion of cases is missed by the dZh.

Conclusions: Continuous surveillance of SJS/TEN
through ongoing case ascertainment in Germany re-
mains important to monitor changes in disease fre-
quency and drug risks. The coverage rate of the
network is very high and its maintenance crucial for
pharmacovigilance and pharmacoepidemiology.
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479. The descriptive epidemiology of cutaneous
lupus erythematosus in three large U.S.
Administrative Databases, 2010–2014

Susan Audrey Hall, Li Li, Susan Eaton,
Cristina Musselli and Anne B. Dilley

Biogen, Cambridge, MA

Background: Previous epidemiologic studies of cuta-
neous lupus erythematosus (CLE) have not described
the pediatric burden and have focused on specific geo-
graphic areas, limiting generalizability.

Objectives: To describe the demographics, comorbid
conditions and pharmacy drug utilization of CLE pa-
tients, 3 large sources of U.S. administrative claims
data were utilized: (1) commercial insurance, (2) Med-
icaid insurance, and (3) Medicare insurance.

Methods: The data source was Truven Health
MarketScan® Databases, containing medical service
and prescription drug claims from commercial, Medic-
aid (11 states) and Medicare supplemental insurance
plans for >80M US patients. CLE cases were identi-
fied by presence of ≥2 service dates with an ICD-9
code 695.4 on unique dates ≥28 days apart during
the study period (Jan 1, 2010–Dec 31, 2014). For the
most recent study year, the 5 most frequent comorbid-
ity categories were reported using Clinical Classifica-
tions Software (CCS) Level 2 groupings. Similarly,
the 5 most frequent pharmacy dispensings among
CLE cases in 2014 were reported.

Results: In the Commercial, Medicaid, and Medicare
claims data, 35,781, 7,361, and 5,594 CLE patients,
respectively, were identified. CLE cases were >80%
female with <6% aged <19. The most frequent CCS
category (in all databases except Medicare) was CCS
13.7 (SLE and connective tissue disorders including
systemic sclerosis, sicca syndrome, dermatomyositis,
and polymyositis) where 63.1%, 76.6%, and 59.4%
of CLE cases in the Commercial/Medicaid/Medicare
data, respectively, had ≥1 claim. The most frequently
dispensed medication was corticosteroid hormone
(62.5%, 72.1%, and 62.3% in the Commercial/Medic-
aid/Medicare data), while antimalarials were used by
58.3%, 55.9%, and 52.1% of CLE patients in the 3 da-
tabases, respectively.

Conclusions: Our results document a low relative bur-
den of pediatric CLE. Notably, 23 to 41% of CLE pa-
tients did not have a claim for SLE or other connective

tissue disease. Limitations include the inability of code
695.4 to distinguish between CLE subtypes, including
discoid and subacute cutaneous lupus.

480. The epidemiology of Stevens–Johnson
syndrome and toxic epidermal necrolysis in the UK

Noel Frey1, Janine Jossi1, Michael Bodmer2,
Andreas Bircher3, Susan Jick4, Christoph Meier1 and
Julia Spoendlin1

1University of Basel, Basel, Switzerland; 2Zuger
Kantonsspital, Baar, Switzerland; 3University Hospi-
tal Basel, Basel, Switzerland; 4Boston University
School of Public Health, Lexington, MA

Background: Stevens–Johnson syndrome (SJS) and
toxic epidermal necrolysis (TEN) are rare but life-
threatening mucocutaneous diseases. SJS/TEN mostly
manifest as a reaction to new drug use, but little is
known about their incidence and epidemiology.

Objectives: To analyse the epidemiology of SJS/TEN
in the UK.

Methods: We calculated incidence rates of SJS/TEN
using a previously extensively validated study popu-
lation consisting of 551 SJS/TEN cases from the
UK-based Clinical Practice Research Datalink. We
further conducted a matched (1:4) case–control study
in 488 cases with ≥180 days of active history in the
database prior to the date of the first recorded SJS/
TEN diagnosis. In conditional logistic regression
analyses (multivariable if ≥3 exposed cases/controls),
we calculated odds ratios for incident SJS/TEN in as-
sociation with life-style factors, ethnicity, and various
comorbidities.

Results:We calculated an incidence rate of 5.76 SJS/
TEN cases/million person-years between 1995 and
2013, which was consistent throughout the study pe-
riod, and was highest in patients aged 1–10 years and
≥80 years. Black and Asian patients were at a two-
fold risk of SJS/TEN when compared to Caucasians.
Among patients with epilepsy and gout, odds ratios
for SJS/TEN were only significantly increased in
the presence of recent new drug treatment with anti-
epileptics or allopurinol, respectively. We observed
statistically significant associations between SJS/
TEN and pre-existing depression, lupus erythemato-
sus, recent pneumonia, chronic kidney disease, and
active cancer, but confounding by drug use needs to
be followed up.
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Conclusions: This large and longitudinal observa-
tional study on the epidemiology of SJS/TEN contrib-
utes to the understanding of this yet under-investigated
severe skin disease in a European and largely Cauca-
sian study population.

481. Rare disease cohort using Ambulatory
Electronic Medical Record (AEMR) data:
Duchenne muscular dystrophy (DMD)

Amanda Anderson1, Deborah Casso2,
Susan A. Oliveria1 and Tzuyung Douglas Kou3

1QuintilesIMS, New York, NY; 2QuintilesIMS, Seattle,
WA; 3Bristol-Myers Squibb, Hopewell, NJ

Background: DMD is a rare, inherited X-linked re-
cessive disorder with an incidence of 1 in 3600–4700
live male births and marked by progressive symmetric
muscle weakness. Generating rare disease natural his-
tory data is challenging: clinical trials are expensive,
patient registries are time-consuming and the data
may not be generalizable, and DMD lacks a specific
ICD-9/10 code. EMRs, however, are a relatively inex-
pensive and detailed data source that may be ideal for
rare disease epidemiology. Supplementing EMR data
with linked medical claims and pharmacy data, as is
possible with the Quintiles IMS s(Q-IMS) AEMR da-
tabase, would only further increase the amount and
type of data available.

Objectives: To create a disease cohort using diagnosis
information coded by ICD-9/10, SNOMED, and con-
dition descriptions in the Q-IMS AEMR database.

Methods: The cohort was defined in a stepwise algo-
rithmic fashion. DMD patients were defined with ≥1
ICD-9 (359.1) or ICD-10 code (G71.0) for DMD; or
≥1 instance of “Duchenne Muscular Dystrophy,”
“DMD,” or “Duchenne” on the problem list; or ≥1
SNOMED code for DMD (76670001). A more spe-
cific algorithm requiring ≥1 instance of DMD on the
problem list or ≥1 ICD-9/10 and ≥1 SNOMED code
was created and used to form the final cohort, which
was then linked with medical claims and pharmacy
data.

Results: 8206 possible DMD patients were identified
between 1/1/2006 and 6/30/2016. After refining the
problem list definition, 6757 patients remained. After
requiring that patients either had ≥1 instance of
DMD on the problem list or a combination of ICD-
9/10 and SNOMED codes, 1216 patients remained.

After removing patients with diagnoses entered in er-
ror, related to family history, or rule-out, 749 patients
remained. After restricting on sex, age, and ≥1 visit,
480 patients were included in the final cohort. Of
these, 78% had ≥6 visits with an average follow-up
of 46.3 (SD 35.2) months. 29% were ages 5–10 years
at the first record of DMD. 90% of the cohort was able
to be linked with medical claims and pharmacy data.

Conclusions: Creation of a rare disease patient cohort
using EMR data, and subsequent linkages with medi-
cal claims and pharmacy data, is feasible. It provides
a robust analytical platform for the rapid generation
of insight on disease natural history. Findings could
complement prospective patient registries and clinical
trials.

482. Challenges in accurate diagnosis
determination: the case of idiopathic normal
pressure hydrocephalus

Chantal Holy1, Andrew Yoo1 and Jason Lerner2

1Johnson & Johsnon, New Brunswick, NJ; 2DePuy
Synthes, Raynham, MA

Background: Identifying cohorts based on diagnostic
codes can be challenging when there is uncertainty
within the provider community on exact diagnoses
definition. Cohort identification algorithm including
sequences of diagnoses and procedures can help iden-
tify cohorts.

Objectives: Identify patients with idiopathic normal
pressure hydrocephalus (INPH) and establish changes
of disease prevalence over time, using distinct patient
selection algorithms.

Methods: Two distinct cohorts were identified. For
Cohort 1: all patients with a diagnosis of INPH
(ICD-9 331.5) from 2009 to 2013 and at least 12-
month continuous enrollment in Truven Commercial
and Medicare databases were identified. Cohort 2
was defined as patients with at least 2 distinct
hydrocephalus diagnoses within 12 months (ICD-9
331.3-5), the second one being INPH, and at least
one advanced imaging modality before the second
diagnosis, the imaging entry thus suggesting an addi-
tional step towards subsequent accurate diagnosis.
For both cohorts, proportion of patients with concur-
rent dementia, incontinence and gait abnormalities –
conditions often associated with INPH – were
analyzed. Projected prevalence of INPH was estimated
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based on Truven-defined patient weights. Odds of po-
tentially increasing diagnostic accuracy was calculated.

Results: Cohort 1 included 9,154 distinct patients (av-
erage age 70.5, SD: 17.7 – 49.6% male) projecting to
US-wide estimates of approximately 58,000 in 2013.
Cohort 2 included 3,865 distinct patients (average
age 69.7, SD: 17.7 – 53.2% male), projecting to
37,000 patients in 2013. In both cases, year-over-year
growth of the INPH population was significant (Co-
hort 1: 2009–2013 compound annual growth rate
(CAGR): 10.3%; Cohort 2: 2009–2013 CAGR:
20.2%). In Cohort 1, the proportion of patients with
dementia, gait abnormality, incontinence or at least
one of these diagnoses was 31.5%, 56.7%, 26.0%
and 71.2%, respectively. These proportions increased
in Cohort 2 to 32.0%, 64.2%, 29.1% and 76.0%, re-
spectively. Assuming that having dementia, gait ab-
normality or incontinence concurrent to a diagnosis
of INPH further reaffirms INPH, the increased odds
of diagnosing INPH using the methodology suggested
in Cohort 2 vs Cohort 1 was 28% (OR: 1.28 – 95% CI:
1.17–1.39).

Conclusions: SIMPLE algorithm including diagnoses
and procedures can be developed to better identify pa-
tients with conditions such as INPH. These ap-
proaches, however, do not entirely eliminate the
uncertainty related to exact diagnosis.

483. Natural history of non-alcoholic fatty liver
disease and non-alcoholic steatohepatitis: a
longitudinal assessment of severity, progression,
and risk Factors

Beth Nordstrom1, Jason Simeone1,
Byron J. Hoogwerf2, Qian Li1, Axel Haupt2,
Ayad K. Ali2, Marilyn K. Boardman2 and Jay Bae2

1Evidera, Waltham, MA; 2Eli Lilly and Company, In-
dianapolis, IN

Background: The frequency and time course of non-
alcoholic fatty liver disease (NAFLD) and non-alco-
holic steatohepatitis (NASH) disease progression are
not well-characterized. Evidence on the natural history
and patient characteristics associated with disease pro-
gression is limited.

Objectives: To (1) identify the characteristics and ini-
tial disease severity of patients with NAFLD/NASH
and (2) assess incidence and risk factors for disease
progression in a retrospective study of real-world data.

Methods: Patients aged 18+ without alcoholism or
other liver diseases (e.g. Hepatitis B/C) were selected
from Geisinger Health System electronic medical re-
cord data from 2004–2015. Initial disease stage was
stratified into uncomplicated NAFLD, advanced fibro-
sis, cirrhosis, hepatocellular carcinoma, and liver
transplant using clinical biomarkers and diagnosis/pro-
cedure codes. Disease progression was defined as
stage progression or death and analyzed via Kaplan–
Meier plots and a multi-state model.

Results: In the overall NAFLD/NASH cohort
(N=18,754), 61.5% were women, 39.0% had type 2
diabetes mellitus (T2DM), and the mean body mass
index was 38.2 ± 10.2. At index, 69.9% had uncompli-
cated NAFLD, 11.7% had advanced fibrosis, and
17.8% had cirrhosis. Overall, 18,718 patients were
assessed for progression; 17.3% of patients progressed
or died without evidence of stage progression during
follow-up (median=842 days). Among subgroups,
12.3% of those without DM progressed compared to
24.7% of those with T2DM. One-year mortality in-
creased from 0.5% in those with uncomplicated
NAFLD to 22.7% in those with HCC. After liver
transplant, mortality decreased to 5.6% per year.

Conclusions: In 2.3 years of follow-up, 17.3% of pa-
tients progressed, including 11.0% with one or more
stage increase(s) and 6.3% who died without evidence
of stage progression. Those with T2DM had approxi-
mately twice the risk of disease progression compared
to patients without DM, and mortality risk increased
with disease stage. Early diagnosis and monitoring of
disease progression, especially in patients with
T2DM, is warranted.

484. Anti TNF-α agents usage as second-line
therapy in inflammatory bowel disease: based on
Korean National Health Insurance claims data

Jung-Eun Ha1, Eun Jin Jang2, Jin-Won Kwon3 and
Hyun Soon Sohn1

1CHA University, Gyeonggi-do, Republic of Korea;
2Andong National University, Gyeongsangbuk-do,
Republic of Korea; 3Kyungpook National University,
Daegu, Republic of Korea

Background: Anti TNF-α agents (infliximab and
adalimumab) are expected clinical advantages and cur-
rently being reimbursed for IBD (inflammatory bowel
disease) who do not respond or intolerant or contrain-
dicated to conventional drugs in Korea. Recently IBD
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became interested in Asian countries due to increased
incidence and economic burden.

Objectives: To investigate anti TNF-α agent uses in
IBD patients in the real world.

Methods: In this retrospective, population-based ob-
servational study, we used the National Health Insur-
ance claim data cover all Korean populations from
2010 to 2014. IBD patients [ICD-10 codes K50 and
K51, for Ulcerative colitis (UC) and Crohn’s Disease
(CD)] who were diagnosed newly and anti TNF-α
agent was prescribed during study period were en-
rolled. Index date was defined as the first prescription
of anti TNF-α agent. Prior therapy to anti TNF-α agent
was analyzed for patients with index date in 2014. All
data were analyzed using SAS software version 9.3.

Results: Anti TNF-α agents were prescribed in 1.3%
(1,747/131,158) and 6.5% (3,731/57,286) among UC
and CD patients, respectively. Adalimumab was more
frequently used than infliximab (80% vs. 20%). They
were exposed more in male (62.1% and 68.2%, for
UC and CD) than female and anti-TNF-α users were
young adults (median age 39 and 26 for UC and
CD). They were prescribed in mainly general hospital
(75.6% and 84.2%, for UC and CD) than clinic. Prior
medications in patients who started anti TNF-α agent
in 2014(500 and 870 patients for UC and CD) were
primarily two or three classes composing of glucocor-
ticoids + immunemodulators ± ASAs (63.2% and
54.7% for UC and CD). However, anti TNF-α agent
was usually used as a monotherapy rather than combi-
nation with glucocorticoids or immunemodulators.

Conclusions: Real world data showed that anti TNF-α
agent usage as second-line therapy in IBD was not
high. But, further study to investigate clinical out-
comes and financial burden of anti TNF-α agent is re-
quired considering increase of disease prevalence and
absolute volume of anti TNF-α agent in Korea.

485. Cardiovascular events in hemodialysis

Kathy W. Belk and Christopher Craver

Vizient, Inc., Irving, TX

Background:Mortality is high during the first months
after patients begin hemodialysis and cardiovascular
(CV) disease is associated with up to 40% of mortality
in these patients. However, the relationship between
CV events and hemodialysis is less clear.

Objectives: The goal of this analysis is to examine the
relationship of pre-existing CV disease on CV events
after hemodialysis initiation.

Methods: A retrospective descriptive study was con-
ducted on 93852 patients undergoing hemodialysis in
the Vizient health system data across 340 hospitals
from 2009 through 2015. To be included in the study
patients were required to have one year of data prior
to and after hemodialysis initiation. Patients were
assigned to cohorts who experienced CV events in
the year prior to hemodialysis (PE, N=15981) and
those who did not (NPE, N=77871). CV events in-
cluded cardiac arrests, myocardial infarctions, and ar-
rhythmias. Multivariable logistic regression was used
to identify significant drivers of post-dialysis CV
events and in-hospital mortality.

Results: The PE cohort had a higher proportion of
males (58.0% vs 52.8%, p< .0001), were older (69.2
vs 61.5 years, p< .0001) and had a higher Charlson
Comorbidity Index (7.2 vs 5.7, p< .0001). The PE co-
hort had higher rates of CV events during the year fol-
lowing hemodialysis initiation (73.0% vs 32.3%,
p< .0001) and a higher rate of mortality (15.8% vs
9.1%, p< .0001) than the NPE cohort. Pre-dialysis
CV events (OR=4.74, p< .0001), pre-dialysis CV im-
plants (OR=1.51, p< .0001), male gender (OR=1.18,
p= .0264), Charlson Comorbidity Index (OR=1.04,
p< .0001), and age (OR=1.03, p< .0001) were asso-
ciated with increased likelihood of post-dialysis CV
events. In addition, pre-dialysis CV events
(OR=1.70, p< .0001), heart transplant (OR=1.72
p< .0001), heart failure (OR=1.40 p< .0001), CV im-
plants (OR=1.35 p< .0001) and smoking (OR=1.33
p< .0001) were associated with increased mortality
following dialysis initiation as was age (OR=1.02
p< .0001).

Conclusions: Although patients with and without CV
events experienced a high rate of CV events after ini-
tiation of dialysis, the rate was significantly higher in
those with pre-existing CV disease. CV events and as-
sociated mortality in hemodialysis patients may be, in
part, caused by pre-existing CV disease.

486. A survey of over-the-counter medication use in
patients with Stevens–Johnson syndrome, toxic
epidermal necrolysis, and overlap syndrome

Katherine Sullivan, Meghan Jeffres,
Robert Dellavalle, Robert Valuck,
Jonathan Campbell and Heather Anderson
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University of Colorado Anschutz Medical Campus,
Aurora, CO

Background: Numerous prescription and over-the-
counter medications (OTCs) are thought to be associ-
ated with Stevens–Johnson syndrome (SJS), toxic
epidermal necrolysis (TEN), and overlap syndrome
(SJS–TEN), which are rare disorders of the skin and
mucosa most often the result of adverse drug reactions.
The associations between OTCs and SJS/TEN are not
well studied in the United States (U.S.).

Objectives: To summarize data collected from a
survey of SJS/TEN patients about OTC use prior to
diagnosis with SJS/TEN.

Methods: A survey was administered online to
members of the U.S. SJS Foundation. The survey
opened November 2016 and closed January 2017.
Eligible respondents included individuals who have
been diagnosed with SJS/TEN or are the parent of
a child who has been diagnosed with SJS/TEN. Re-
spondents were asked about specific OTCs taken
within a year before diagnosis, including pain re-
lievers, cold and flu medications, antacids, laxatives,
vitamins, and supplements, and the approximate
point in time before diagnosis that they had taken
them. Data from the survey were summarized using
descriptive statistics.

Results: An estimated 4500 patients received an
invitation to complete the survey. 251 patients com-
pleted it, resulting in a response rate of 5.6%. Mean
age of respondents was 43 years (SD=17.3) and
70% were female. 14.1% (n=25) indicated their doc-
tor said an OTC triggered their SJS/TEN, and 18.1%
(n=32) said an OTC may have triggered their
SJS/TEN (177 respondents answered the question).
Of those respondents who listed a specific OTC that
may have been the trigger (n=53), 60.4% (n=32)
listed ibuprofen, 7.6% (n=4) listed naproxen, and
3.8% (n=2) listed acetaminophen. 85.5% (n=141)
of respondents said they took an OTC within 3
months of their SJS/TEN diagnosis (165 respondents
answered the question).

Conclusions: This survey captured valuable informa-
tion about OTC use in SJS/TEN patients. Over 30%
of respondents indicated that their SJS/TEN may
have been caused by an OTC, with ibuprofen being
the most commonly implicated medication. It is
important for future studies to estimate the impact
of OTCs on SJS/TEN.

487. Identification of second primary malignancies
(SPM) in men with castration-resistant prostate
cancer (CRPC) in SEER-Medicare data

Catherine W. Saltus1, David H. Harris2,
Brian Calingaert2, Elizabeth B. Andrews2,
Jihong Zong3, Montse Soriano-Gabarro4,
Gunnar Persson Brobert5 and James A. Kaye1

1RTI Health Solutions, Waltham, MA; 2RTI Health So-
lutions, Research Triangle Park, NC; 3Bayer AG,
Whippany, NJ; 4Bayer AG, Berlin, Germany; 5Bayer
AG, Solna, Sweden

Background: A number of population-based epidemi-
ological studies have been conducted to estimate the
incidence rates of SPM (newly detected malignancies)
among cancer survivors including those with prostate
cancer. However, such data in patients with CRPC
are limited. We conducted a retrospective cohort study
of the SPM incidence among US men with CRPC.

Objectives: To explore the effect of varying the
criteria for defining SPM and describe evidence for
case confirmation in Medicare claims profiles.

Methods: In the SEER-Medicare database, men aged
>65 years with prostate cancer diagnosed in
2000–2011 were included if they had no other prior
malignancy; had surgical or medical castration; and
shad castration-resistant disease based on subsequent
treatment with one of the following systemic therapies:
abiraterone, cabazitaxel, docetaxel, enzalutamide,
mitoxantrone, or sipuleucel-T. The base criteria for
SPM (identified through 2013) were 1 inpatient claim,
2 outpatient claims, or 2 physician claims in Medicare
data; or 1 diagnosis in SEER data. We reviewed
Medicare claims profiles for cases of the 3 most com-
mon SPM identified by the base criteria. We also ex-
plored the effect of using a range of other case criteria.

Results: The base criteria identified 172 SPM among
the 2,234 men with CRPC, of which only 20 were in
SEER data. The least restrictive criteria (a single
claim in any Medicare file or a SEER diagnosis) iden-
tified 545 SPM. Claims profiles for the three most
common SPM (lung/bronchus, n=29, 16.9%; urinary
bladder, n=22, 12.8%; colon/rectum, n=21, 12.2%)
identified by the base criteria had infrequent evidence
specific enough to confirm a histologically distinct
SPM (vs metastatic prostate cancer). Overall, SPM di-
agnoses were recorded a median of 3 times per patient
in Medicare data. On average, SPM cases found in
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SEER had the diagnosis listed about twice as often in
Medicare data as SPM cases not found in SEER
(mean 11.8 vs. 6.0) (ratio, 2.0; 95% CI, 1.7–2.5) de-
spite similar follow-up time.

Conclusions: Most SPM were identified only in
Medicare data. We observed variability in SPM inci-
dence rates depending on choice of criteria for their
ascertainment.

488. Issues in assessment of current use of warfarin
using dispensation data from administrative
healthcare databases: the case of anticoagulation in
atrial fibrillation

Liliya Sinyavskaya1, Alexis Matteau2,
Sarasa Johnson2, Jacques Le Lorier2 and
Madeleine Durand2

1Université de Montréal, Montréal, QC, Canada;
2Centre Hospitalier de l’Université de Montréal
(CHUM), Montréal, QC, Canada

Background: Due to the narrow therapeutic effect of
warfarin and frequent dosage adjustments, its dosage
may vary within a single dispensation period. There-
fore, algorithms to define current exposure to warfarin
using dispensation data may be imprecise.

Objectives: To characterize dispensation patterns of
oral anticoagulants (OACs) and compare the variance
of refill gaps at patient and cohort levels.

Methods: Design: In a retrospective cohort study, we
selected patients initiating anticoagulation for atrial fi-
brillation, and identified every pharmaceutical dispen-
sation for warfarin, dabigatran, rivaroxaban or
apixaban. For each dispensation, duration (as stated
by dispensing pharmacist) was extracted, and days
between sequential dispensations were calculated. Re-
fill gaps were calculated as the difference (in days)
between the expected date of subsequent dispensation
based on duration, and the observed date of subse-
quent dispensation. Setting: Provincial administrative
healthcare database of the Régie de l’Assurance-
maladie du Québec, from 1/01/2010 to 31/3/2015.
Exposure: Warfarin, Dabigatran, Rivaroxaban and
Apixaban. Outcome: Refill gap length and its pa-
tient-level and cohort-level variance. Statistical analy-
sis: Refill gaps across all four OACs were
summarized using descriptive statistics. To account
for repeated observations nested within patients and
to assess the components of variance in the refill gaps

at patient and cohort levels, we used unconditional
multilevel linear models.

Results: We identified 49,922 new users. Majority
were prescribed warfarin (46%), followed by
dabigatran (20%), rivaroxaban (20%), and apixaban
(14%). For all OACs, median duration of dispensa-
tions was seven days, indicating use of pharmacist-
prepared weekly pillboxes. The mean and SD for
length of refill gaps was higher for warfarin (7.8 days
±13.8) compared to other OACs (apixaban 2.8 ± 6.2,
dabigatran 3.6 ± 8.0, rivaroxaban 3.2 ± 7.8.) For
warfarin, patient-level variance accounted for 64%
of the total variance, compared to 45, 46, and 36%
for apixaban, dabigatran, and rivaroxaban users,
respectively.

Conclusions: Refill gaps and their variation are
greater for warfarin than for other OACs. This demon-
strates inadequate capture of the period covered by the
number of dispensed pills for warfarin. An algorithm
defining current use of OACs using dispensation data
would lead to greater misclassification for warfarin
than other OACs.

489. Missing prescriptions: identifying overlapping
monotherapy regimens in EMR

Kristine E. Lynch1,2, Benjamin Viernes1,2,
Debbie Forbush3, Carolyn Rochester4,5,
Linda Nici6,7 and Scott L. DuVall1,2

1University of Utah, Salt Lake City, UT; 2Department
of Veterans Affairs, Salt Lake City, UT; 3Dixie State
University, St. George, UT; 4Yale University,
New Haven, CT; 5Department of Veterans Affairs,
West Haven, CT; 6Brown University, Providence, RI;
7Department of Veterans Affairs, Providence, RI

Background: Prescribing separate medications
intended as a single therapy regimen (overlapping
monotherapies (OMs)) is a common practice for
chronic conditions such as diabetes, hypertension,
and chronic obstructive pulmonary disorder (COPD),
even when fixed-dose combination formulations exist.
Same-day prescription fill is a leading method used in
electronic medical record research for defining OMs.
This method, however, does not consider the number
of subsequent overlapping days nor whether non
first-day fills can represent an OM.

Objectives: The purpose of this research was to deter-
mine the degree to which differing methods affects the
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identification of OMs using long-acting beta-agonists
(ICS/LABA) as an example.

Methods: All ICS and LABA prescriptions filled from
1999 to 2015 were extracted for patients diagnosed
with COPD within the Department of Veterans Af-
fairs. OM regimens were compared for different algo-
rithms: same-day fill, any overlap between
prescriptions ≥15 days, and any overlap ≥30 days. Fre-
quencies of patients identified and mean number of
days covered per patient was compared between algo-
rithms using paired t-tests.

Results: Using the same-day fill algorithm 198,000 pa-
tients were defined as having at least one OM prescrip-
tion totaling 44,882,057 days covered by both ICS and
LABA. The ≥15-day algorithm identified approxi-
mately 10% more patients (220,835 patients in total)
and 100% more days covered (88,653,180 days) than
the same-day algorithm. Similarly, 216,997 patients
(82,697,389 days) were observed for the ≥30 algorithm.
The number of overlapping days per person for the ≥15-
day and ≥30-day were significantly greater than the
numberof daysusing the same-day algorithm (meandif-
ference 130.4 and 133.1 days, respectively) (p<0.01).

Conclusions: The inclusion of only prescriptions that
meet the same-day fill algorithm vastly underestimates
the number of OMs. A more thorough examination
of the quantity of days of overlap is recommended –
specific to the drugs under study.

490. Do hospital electronic medical records reliably
register pre-admission medications in patients with
dementia?

Federica Edith Pisa1, Francesca Palese2,
Federico Romanese2, Fabio Barbone3 and
Giancarlo Logroscino4

1Leibniz Institute for Prevention Research and Epide-
miology, Bremen, Germany; 2University Hospital
of Udine, Udine, Italy; 3University of Udine, Udine,
Italy; 4University of Bari, Bari, Italy

Background: Pre-admission medication list was
reported to be inaccurate in up to 60% of inpatients. In-
accuracies concur to inappropriate prescribing, medi-
cation discontinuation, failure in recognizing adverse
events and have been associated with adverse
outcomes. Accuracy is challenging in patients with de-
mentia at risk of severe adverse events, frequently in
polypharmacy and hospitalized.

Objectives: To estimate the percentage of discrepancy
and the agreement between hospital electronic medical
records (EMRs) pre-admission medication list and dis-
pensing data in patients with dementia.

Methods: Source of information: Hospital services
and outpatient prescription databases, hospital EMRs;
Study design: retrospective cohort study; Study popu-
lation: all patients hospitalized at the Udine University
Hospital, Italy, from 01.01.2012 to 31.12.2014 with
primary or secondary ICD-9-CM discharge code for
dementia and continuous enrolment for ≥1 year before
admission; Data collection: for each hospitalization (a)
the EMRs pre-admission medication list and (b) all
prescriptions dispensed within 3 months prior to the
date of admission through record linkage with the pre-
scription database. An omission was defined as any
dispensed medication not registered in EMR; an addi-
tion as any not dispensed medication registered in
EMR. Statistical analysis: we calculated: (a) percent-
age of omissions and additions; (b) Kappa coefficient
and prevalence and bias-adjusted Kappa (PABAK);
The analysis was performed with SAS© software
9.3 (SAS, Cary, NC, USA). The protocol was ap-
proved by the Friuli Venezia Giulia regional Ethics
Committee.

Results: Among 2,777 (89.5%) of 3,104 hospitaliza-
tions (exclusions: hospitalizations with EMR unavail-
able, record linkage unsuccessful, of non-residents),
58.8% had ≥1 medication registered in EMR and
84.7% ≥1 pre-admission dispensing, Kappa 0.10 and
PABAK 0.22. In 68.2% (65.9% excluding vitamins,
minerals, topicals) ≥ 1 omission occurred and in 44.5%
(43.5%) ≥1 addition. Percentage of omissions was
69.1% in respiratory medications (ATC class R),
41.7% in cardiovascular (C) and 42.9% in nervous sys-
tem (N); of additions 42.9%, 20.1% and 34.6%, respec-
tively. Omissions of anti-dementia agents occurred in
41.5% and additions in 48.2% of hospitalizations.

Conclusions: Discrepancies were common, particu-
larly omissions. EMR list has limited utility as a
unique source of information on pre-admission medi-
cation use.

491. Predictors of discrepancies between electronic
medical records medication list and dispensing
data in elderly inpatients with dementia

Federica Edith Pisa1, Federico Romanese2,
Francesca Palese2, Fabio Barbone3 and
Giancarlo Logroscino4
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1Leibniz Institute for Prevention Research and Epide-
miology, Bremen, Germany; 2University Hospital of
Udine, Udine, Italy; 3University of Udine, Udine,
Italy; 4University of Bari, Bari, Italy

Background: Inaccuracies in pre-admission medica-
tion list are common and have been associated with
adverse outcomes. Patients with dementia are fre-
quently in polypharmacy and hospitalized. Discrepan-
cies between hospital records and multiple integrated
sources (e.g. community pharmacy, GPs letters, and
patient owned medications) have been associated with
increasing number of medications and emergency
admission.

Objectives: To assess predictors of discrepancies be-
tween hospital Electronic Medical Records (EMR)
pre-admission medication list and prescription data in
inpatients with dementia.

Methods: Source of information: Hospital Services
and Outpatient prescription Databases, hospital
EMRs; Study design: retrospective cohort; Study
population: all patients hospitalized at the Udine Uni-
versity Hospital, Italy, from 01.01.2012 to
31.12.2014 with primary or secondary ICD-9-CM
discharge code for dementia and continuous enrol-
ment for ≥1 year before admission; Data collection:
for each hospitalization (a) the EMR pre-admission
medication list; (b) all prescriptions dispensed within
3 months prior to the date of admission through re-
cord linkage with prescription database. An omission
was defined as any dispensed medication not regis-
tered in EMR; an addition as any medication not dis-
pensed registered in EMR. Statistical analysis:
conditional logistic regression odds ratio (OR), with
95% confidence interval (95% CI), of ≥1 omission
or ≥1 addition through generalized estimating equa-
tions to account for repeated hospitalizations of the
same patient. Final model adjusted for type of admis-
sion (planned and emergency), patient age and sex,
number of pre-admission prescriptions, and neuro-
psychiatric disturbances. Analysis performed with
SAS© software, version 9.3 (SAS, Cary, NC,
USA). The protocol was approved by the FVG re-
gional Ethics Committee.

Results: At least 1 omission was found in 65.9% of
2,777 hospitalizations coded as dementia, and ≥1 addi-
tion in 43.5%. The OR of ≥1 omission was 0.57 (95%
CI 0.42–0.78) in planned vs. emergency admissions,
5.88 (4.86–7.12) for 5 to 9 prescriptions and 15.56
(7.84–30.88) for ≥10 vs. 0 to 4. The OR of ≥1 addition

was 1.16 (0.88–1.53) in planned vs. emergency admis-
sions; 1.27 (0.90–1.80) for ≥10 prescriptions vs. 0 to
4; 1.21 (1.03–1.42) in men vs. women.

Conclusions: Emergency admission and increasing
number of prescriptions were strongly positively asso-
ciated to omissions but not to additions.

492. Completeness of medical information using
electronic health records for secondary use

Thamir Alshammari1,2, Nasser AlQahtani3,2,
Mansour Almetwazi4,2, Sondus Ata5 and
Hisham Aljadhey3,2

1University of Hail, Hail, Saudi Arabia; 2Medication
Safety Research Chair, King Saud University, Riyadh,
Saudi Arabia; 3Saudi Food and Drug Authority,
Riyadh, Saudi Arabia; 4King Saud University, Riyadh,
Saudi Arabia; 5King Saud University Medical City,
riyadh, Saudi Arabia

Background: Electronic Health Record (EHR) data-
base is a great resource for clinical research as thou-
sands of patients’ clinical and medication information
are stored in the database. However, the use of EHR
database for research purpose depends greatly on the
accuracy and completeness of the data being used.

Objectives: The objectives of this study were to assess
whether the EHR database includes appropriate popu-
lation in terms of size and to describe the content and
assess the completeness of patients’ medical informa-
tion using data obtained from the EHR database.

Methods: This was a retrospective cross-sectional
study using data extracted from the EHR database of
a tertiary teaching hospital in Saudi Arabia for a period
of six months, between January 1, 2016 and June 30,
2016. The main outcome was the completeness of
data, which was measured considering if a patient’s re-
cord contains all chosen types of data. Patients’ demo-
graphics, clinical data, and medication information
were used to measure data completeness. Descriptive
statistics was used to describe the study sample. Per-
cent and frequency of data completeness was reported.
In addition, a subgroup analysis for completeness of
data by the encounter type was conducted. Statistical
analysis software (SAS® 9.2) was used to merge and
analyze the study data.

Results: A total of 23,411 observations were identi-
fied after extracting the data. We found that 89.9
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percent of the patients had complete data (i.e., have in-
formation on age, gender, marital status, nationality,
encounter type, and clinical diagnosis). Subgroup
analysis by the encounter type indicated that the data
was 90.98 percent complete for inpatient encounter
and 93.19 percent complete for outpatient encounter.

Conclusions: The study findings indicate that the
completeness of data varies by the chosen types of
data and the encounter type. EHR database can be a
great resource to conduct clinical research.

493. Analysis of pain points in life science
pharmacoepidemiology methods

Leemor Yuravlivker, Sharon Hensley Alford,
Georgette Sullivan, Ramiro Galan and Sarah Miller

IBM Watson Health, Cambridge, MA

Background: As access to patient data increases, new
systems for storage, analysis, and visualization are
needed. Current tools do not provide an end-to-end
platform for conducting, annotating, and sharing
analysis.

Objectives: The objective of this study was to deter-
mine where in the analytic process, there are difficul-
ties that could be remedied with new technology.

Methods: We interviewed 23 people at 7 large US
pharmaceutical companies between 19 Feb 2016 to
02 Feb 2017. Interviewee roles were comprised but
not exclusive of Director of HEOR, Senior Director
of Disease Strategies, Lead of Real World Data &
Analystics, Epidemiologist, Lead Statistician, and
Data Analyst. 22 of the interviews were 60–90 minute
phone conversations. One interview was an onsite,
full-day meeting with five participants, in which half
of the day was dedicated to researching the team’s
day-to-day work, and the other half of the day was
dedicated to one-on-one interviews.

Results: Insights from the interviews were combined
to define the common work stream across teams, with
particular emphasis given to the pain points identified
most frequently. Primary pain points included (1)
agreeing on the inclusion/exclusion criteria for patient
selection and pulling needed data, (2) creating a longi-
tudinal patient record from disparate data sources for
event outcomes and prediction, and (3) determining
the decisions that were made for past studies some-
times conducted months to over a year earlier.

Conclusions: There are several areas in the analytic
process that new technology could support. In particu-
lar, analysts would like access to curated and linked
data, patient information that includes biomarker and
genomic data, and a record of analytic decisions within
a shared directory of prior work that is easy to search
and retrieve.

494. Software for prospective near real-time drug
safety surveillance

Judith C. Maro1, Ivair R. Silva2, Laura Hou1,
Kirk Snyder3 and Martin Kulldorff4

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2Universidade
Federal de Ouro Preto, Ouro Preto, Brazil; 3Information
Management Services, Inc., Calverton, MD; 4Harvard
Medical School and Brigham and Women’s Hospital,
Boston, MA

Background: To quickly detect drug and vaccine ad-
verse reactions, sequential statistical analysis can be
used on observational post-market data that accumu-
lates weekly, monthly or quarterly.

Objectives: To develop free statistical software to
conduct exact sequential analyses and to perform sam-
ple size calculations for such analyses.

Methods: Using R, we have created the free open
source R Sequential package that contain functions
for calculating stopping boundary thresholds, sample
size, expected time to signal, and statistical power,
for both Poisson and Bernoulli data. It can be used
for historical controls, self-controls and propensity-
score matched study designs. Once a sequential statis-
tical analytic plan has been set, the software addition-
ally facilitates the analysis. The software is available in
R or via a graphical user interface on the web.

Results: We illustrated the planning process for and
execution of a propensity score matched sequential
statistical analysis using the R Sequential software. R
Sequential enabled the investigator to create a study
design matrix and consider the statistical power to rule
out or detect relative risks ranging from 1.2 to 10 with
matching ratios ranging from 1:1 up to 1:10. A design
was selected to rule out a twofold relative risk with
90% power while allowing for a total type 1 error
(one-sided) to be 0.05 according to an alpha spending
plan with a Pocock-style boundary. The design was
then executed using simulated data for training
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purposes that contained an elevated risk. The null hy-
pothesis was that there was no excess risk of the out-
come of interest among the treatment group as
compared to a propensity-score matched comparison
group. These data were partitioned into nine hypothe-
sis tests. A statistical signal (i.e., a reaching of the
stopping boundary and rejection of the null hypothe-
sis) was detected on the fourth test.

Conclusions: Planning for and executing sequential
analyses in prospectively collected observational
safety data is a key aspect for near-real time safety sur-
veillance. A free open source software package is now
available to enable this process.

495. Comparison of privacy-protecting analytic
and data-sharing methods: a simulation study

Kazuki Yoshida1, Susan Gruber2, Lingling Li3,
Bruce H. Fireman4 and Sengwee Toh2

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 3Sanofi Genzyme,
Cambridge, MA; 4Kaiser Permanente Northern
California, Oakland, CA

Background: Privacy-protecting analytic and data-
sharing methods that minimize the risk of accidental
disclosure of sensitive information are increasingly
important due to the growing interest in utilizing data
across multiple sites.

Objectives: To examine how restricting the details of
data shared in a distributed data network can affect an-
alytic results as compared to those obtained using indi-
vidual-level data, and how this varies across
confounding adjustment methods.

Methods: We conducted a simulation study to exam-
ine the comparative performance of various methods
at different levels of data sharing. The base scenario
had 4 sites with varying sample sizes (5,000–
100,000), each with approximately 5% outcome inci-
dence, 50% treatment prevalence, and 7 confounders.
Simulation scenarios varied outcome incidence
(0.01%–5%), treatment prevalence (10% or 50%),
treatment effect (null or protective), number of sites
(4 or 8), and number of confounders (5–40). Con-
founding adjustment was conducted using propensity
score (PS) or disease risk score (DRS) matching and
stratification, and PS weighting (IPTW). For each ad-
justment method, sites shared site-specific effect

estimate data (meta-analysis), summary table data
(conditional Poisson regression), riskset data (condi-
tional logistic regression and equivalent to stratified
Cox regression), or individual-level data (stratified
Cox regression) for final analysis. We assessed the es-
timate distribution and ratio of the estimated standard
errors (SE) to true SE.

Results: In the base scenario, the level of data sharing
had no impact on point estimate distributions within
each adjustment method. SE estimates were on aver-
age close to the true SE. We did not observe difference
across levels of data sharing except for IPTW where
meta-analysis gave smaller ratios. When the treatment
was uncommon (10%), SE ratios in the IPTW risk set
data analysis were underestimates in >75% of itera-
tions. When the outcome had a low incidence
(0.01%), SE estimates were overestimated in
meta-analysis more often than in other levels of data
sharing. In the scenario with a larger number of
confounders, IPTW gave some large outlying SE
estimates (up to 5 times the truth), but not in
meta-analysis.

Conclusions: Levels of data sharing had little impact
on the distribution of point estimates in most simulated
scenarios. The performance of specific adjustment
methods, especially IPTW, in more extreme scenarios,
requires further investigation.

496. Linkage between claims and biomarker data
for RA patients to study outcomes associated with
disease activity

Jeffrey R. Curtis, Fenglong Xie, Lang Chen and
Huifeng Yun

University of Alabama at Birmingham,
Birmingham, AL

Background: Serious infection events (SIE) and myo-
cardial infarction (MI) are among the most concerning
adverse events that occur in rheumatoid arthritis (RA)
patients.

Objectives: To examine RA disease activity and asso-
ciation with serious outcomes and costs.

Methods: Multi-biomarker disease activity (MBDA)
tests (n=77,641) were linked to Medicare claims for
RA pts with ≥12 mos Medicare coverage 2011–4.
The 4 outcomes were pneumonia or sepsis as primary
reason for hospitalization (SIE-primary); any
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pneumonia or sepsis during hospitalization (SIE-sec-
ondary); MI; composite CHD outcome (MI, PCI,
CABG), using previously-validated definitions
(ICD9, HCPCS codes), and costs. Patients were ex-
cluded from MI/CHD analysis for prior MI. The
MBDA score was analyzed as time-varying, updated
with each new test, and analyzed according to
established disease activity cutpoints and in quartiles.
MBDA scores were lagged by 1 week (MI/CHD) or
2 weeks (SIE). Tests were excluded (n=10,996) for
vaccination, antibiotic use, or hospitalization within
the prior 21 days. Patient baseline characteristics were
measured at the time of first usable MBDA test and in
the prior 12 months. Cox proportional hazards models
evaluated the association between MBDA score and
SIE, MI, CHD events, and costs controlling for age,
sex, race, and other factors.

Results: A total of 17,333 patients were eligible for
the SIE, and 16,796 for the MI/CHD analyses. Base-
line characteristics were mean (SD) age 69 (10) years,
79% women, 80% white, and 37% disabled. RA ther-
apies included biologics (20%), MTX (55%), other
non-biologic DMARDs (40%), and oral glucocorti-
coids (51%). In up to 16,424 person-years of follow-
up, there were 452 SIE-primary, 653 SIE-secondary,
132 MI, and 181 CHD events. The crude rates of all
outcomes were associated with increasing MBDA
score in a dose-response fashion, using either
established cutpoints or quartiles. After adjustment
for age, sex, and race, higher MBDA scores were asso-
ciated with all outcomes of interest. Sensitivity analy-
ses that examined the MBDA score without CRP, and
separately adjusted for CRP, yielded similar findings
to the main results.

Conclusions: Higher MBDA scores were associated
with increased risk for hospitalized infection, MI,
CHD events and costs in a large U.S. RA population
predominantly consisting of older individuals. Use of
the MBDA score to risk-stratify patients may help cli-
nicians identify those at highest risk.

497. Validity of Danish Breast Cancer Group
(DBCG) registry data used in the predictors of
breast cancer recurrence (ProbeCaRe)
premenopausal breast cancer cohort study

Deirdre Cronin-Fenton1, Anders Kjaersgaard1,
Thomas P. Ahern2, Marco Mele3, Marianne Ewertz4,
Stephen Hamilton-Dutoit5, Peer Christiansen5,6,
Bent Ejlertsen7,6, Henrik T. Sorensen1,8,
Timothy L. Lash9,1 and Rebecca A. Silliman10,1

1Aarhus University, Aarhus, Denmark; 2The Univer-
sity of Vermont, Burlington, VT; 3Randers Regional
Hospital, Randers, Denmark; 4Odense University
Hospital, Odense, Denmark; 5Aarhus University
Hospital, Aarhus, Denmark; 6Danish Breast Cancer
Group, Copenhagen, Denmark; 7Rigshospitalet,
Copenhagen, Denmark; 8Stanford University,
Stanford, CA; 9Rollins School of Public Health,
Emory University, Atlanta, GA; 10Boston University,
Boston, MA

Background: Previous validation studies of the
Danish Breast Cancer Group (DBCG) registry show
good agreement with medical records for adjuvant
treatment data, but some inconsistencies for recurrence
information. Data on changes in menopausal status or
endocrine therapy during follow-up have not yet been
validated.

Objectives: To validate DBCG registry data on these
variables using medical records as the gold standard.

Methods: From the DBCG-based predictors of breast
cancer recurrence (ProBeCaRe) cohort study of 5,959
premenopausal women diagnosed during 2002–2010
with stage I–III breast cancer, we selected 151 pa-
tients—77 with estrogen-receptor-positive (ER+) dis-
ease and 74 with estrogen-receptor-negative (ER-)
disease—from three hospitals. We assessed the valid-
ity of DBCG registry data on patient, tumor, and treat-
ment factors, and follow-up information on
menopausal transition, changes in endocrine therapy,
and recurrence, through comparison with medical re-
cords. We computed positive predictive values (PPVs)
with 95% confidence intervals (95% CI).

Results: We found near perfect agreement for tumor
size, lymph node involvement, receptor status, surgery
type, and receipt of radiotherapy, chemotherapy, or ta-
moxifen treatment. Among ER+ patients, the PPV for
a change in endocrine therapy in the DBCG registry
was 96% (95% CI=83, 100). The PPV for meno-
pausal transition was 61% (95% CI=42, 77). Overall,
20 patients had a recurrence documented in their med-
ical record, 14 of whom had the recurrence registered
in DBCG. The PPV for DBCG-recorded recurrence
was 100%.

Conclusions: DBCG data are valid for most epidemi-
ological studies of breast cancer treatment and breast
cancer recurrence. Data on menopausal transition
may be less valid, though this interpretation depends
on the suitability of medical records for making this
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assessment. Recurrence may be missing for some pa-
tients, but this would not bias most ratio measures of
association.

498. ZIKAVirus: Implications for Pregnancy
Exposure Registries

Deborah Covington and Rebecca Buus

Evidera, Wilmington, NC

Background: The impact of Zika exposure in preg-
nancy is evolving. Pregnancy exposure registries need
to evaluate possible Zika exposures to avoid attribut-
ing abnormal pregnancy outcomes to registry drug ex-
posures rather than confounding infection with Zika.
Thus, pregnancy exposure registries must be aware
of the evolving information on Zika infection, its inci-
dence, geographic reach, and pregnancy and infant
outcomes, and factor this information into their evalu-
ation of pregnancy registry data.

Objectives: To evaluate the global and regional prev-
alence of specific pregnancy outcomes associated with
prenatal exposure to Zika and to document geographic
regions with the highest prevalence.

Methods: We conducted two types of searches: a
targeted literature review of MEDLINE using pre-
ferred and expanded search terms: Zika, pregnancy
outcome, and congenital malformations; and searches
of public health agency websites (CDC, eCDC, and
WHO). We selected 15 articles based on quality of
study design, adequate power/sample size, and con-
firmed or probable Zika infection.

Results: Zika virus is reported in 47 countries in the
Americas, 10 Asia Pacific islands, and 2 areas in
Africa. South America reports the highest weekly av-
erage of 6601 Zika cases, of which 6164 were in
Brazil. Microcephaly, one of the most characterized
brain anomalies, has a reported prevalence ranging
from 3.4–4.6% with confirmed Zika exposure (versus
.07% in the absence of Zika exposure). Among infants
with microcephaly, outcomes that characterize con-
genital Zika Syndrome include brain calcifications
(50–100%), various brain malformations (9–100%),
arthrogryposis and other contractures (10–14%), vari-
ous eye abnormalities (3–85%), hearing loss (5–9%),
and various neurologic deficits (9–85%). Other out-
comes attributed to prenatal Zika exposure are fetal
death (7.2%), spontaneous abortion (4.8%), and still-
birth (2.4%).

Conclusions: Teratogenic effects of prenatal Zika in-
fection can confound pregnancy registry results. Con-
founding can be mitigated by careful evaluation and
follow-up of pregnancy registry data especially when
suspicious outcomes are reported. To assist in this
evaluation, registry staff should remain keenly aware
of current rates of Zika-related birth defects in areas
with high incidence of disease.

499. Agreement Between Medicaid Analytic
eXtract Data and Birth Certificates on Neonatal
Critical Conditions

Yasser Albogami1,2,3, Yanmin Zhu1, Xi Wang1,
Shannon Lyons1 and Almut Winterstein1,4

1College of Pharmacy, University of Florida,
Gainesville, FL; 2College of Pharmacy, King Saud
University, Riyadh, Saudi Arabia; 3Medication Safety
Research Chair, King Saud University, Riyadh, Saudi
Arabia; 4College of Public Health and Health
Professionals and College of Medicine, University of
Florida, Gainesville, FL

Background: Having valid and reliable data sources
for neonatal critical conditions assists researchers in
evaluating safety and effectiveness of medications dur-
ing pregnancy. Birth certificates (BC) and claims data
have been utilized as a reliable source of perinatal out-
comes, but neither has been validated for neonatal crit-
ical conditions.

Objectives: This study aimed to measure the agree-
ment regarding presence of neonatal critical conditions
between Medicaid Analytic eXtract (MAX) and BC
records.

Methods: Neonates born between 1999 and 2010
with MAX records were linked to Texas and Florida
birth certificates. Neonates and their mothers were
required to have 30 days of continuous enrollment
in Medicaid fee-for-service after delivery. We
evaluated 8 neonatal critical conditions including:
Neonatal Intensive Care Unit (NICU) admission, re-
spiratory distress syndrome, seizures, assisted venti-
lation, meconium aspiration syndrome, birth injury,
fetal alcoholic syndrome and anemia. In MAX, crit-
ical conditions were ascertained using ICD-9-CM
codes on both mothers’ and infants’ medical en-
counter records within the first 30 days after deliv-
ery; in BC, critical conditions were identified
based on respective checks on the certificate. Agree-
ment was determined using 3 parameters including
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crude Kappa, proportion of positive agreement and
prevalence-bias-adjusted kappa (PABAK).

Results: The sample included 558,340 and 672,836
neonates and their mothers in Florida and Texas, re-
spectively. The crude estimate of Kappa was low
(<0.20) for 7 out of 8 conditions with NICU admis-
sion showing moderate agreement in both Florida
and Texas (0.50–0.60). The Kappa difference between
Florida and Texas was <0.07 across all conditions.
The proportion of positive agreement was low as well
(<20%) for all conditions except for NICU admission
(60%). After adjusting for prevalence and bias, Kappa
(PABAK) was >0.9 in all conditions.

Conclusions: Based on crude Kappa and proportion
of positive agreement, MAX and BC showed low
agreement on neonatal critical conditions except for
NICU admission. Both data sources captured cases
that the other one does not, presumably due to low
sensitivity or capture of false positives. Future re-
search ought to examine reason for discrepancies be-
tween the 2 data sources.

500. Estimation of Treatment Effects for
Comparing Outcomes among Multiple Drugs with
the Same Indication

Elande Baro1, Yuqin Wei2, Mao Hu2, Jiemin Liao2,
Yoganand Chillarige2, Michael Wernecke2,
Rongmei Zhang1, Rima Izem1, Marsha E. Reichman1,
Margie R. Goulding1, Onyekachukwu A. Illoh1,
Chris Worrall3, Jeffrey A. Kelman3 and
David J. Graham1

1Food and Drug Administration, Silver Spring, MD;
2Acumen LLC, Burlingame, CA; 3Centers for Medicare
& Medicaid Services, Washington, DC

Background: In epidemiological studies comparing
outcomes among multiple treatments with the same
indication, several benefit/risk quantities (estimands)
may be of interest. When a subset of patients has dis-
tinct characteristics that predispose them towards a
specific treatment, estimating the effect over the
whole population (average treatment effect, ATE) is
inaccurate. Estimating the effect over one treatment
group (average treatment effect on the treated,
ATT) also is not ideal, as pairwise ATT estimates
target different populations and hence are incompara-
ble. In a case study, we compared effectiveness
and safety of existing anticoagulant therapies
(non-vitamin K antagonist oral anticoagulants

(NOACs) or warfarin) for nonvalvular atrial fibrilla-
tion. As some warfarin users were dissimilar to
NOAC users, researchers were interested in NOAC
users as the population of inference for pairwise
comparisons between each NOAC drug or warfarin.
This motivated the development of an alternate
estimand over a constant target population.

Objectives: To develop an estimand allowing
pairwise comparisons of multiple drugs when at least
one has a distinct population of users and to compare
different estimands in a case study.

Methods: A multinomial regression model was used
to calculate propensity scores describing the probabil-
ity of taking each treatment. Inverse probability of
treatment weights (IPTW) were derived and used to
estimate pairwise treatment effects. The implications
of different estimands were investigated in the case
study.

Results: We derived an estimand that allows pairwise
comparisons of treatments over a constant target pop-
ulation, when a subset of the treated is dissimilar. In
the case study, the derived estimand was used to com-
pare treatment effects between any two NOACs, or be-
tween any NOAC and warfarin, with an inference
population restricted to NOAC users.

Conclusions: In studies with multiple treatments, the
derived estimand, estimated by IPTW, can be used to
compare effects over a population, when a subset of
the treated is dissimilar. The suitability of this
estimand depends on the target population.

501. The Accuracy of Death Dates Recorded in the
Clinical Practice Research Datalink (CPRD)

Arlene M. Gallagher1 and Frank de Vries2

1Medicines and Healthcare Products Regulatory
Agency, London, United Kingdom; 2Utrecht
University, Utrecht, Netherlands

Background: It is not clear whether the date of death
is adequately recorded in UK primary care records
from the Clinical Practice Research Datalink (CPRD).
Individual level linkage to official death data from the
Office for National Statistics (ONS) is only available
for a subset of approximately 60% of patients.

Objectives: To investigate whether primary care data
provides sufficient information on the date of death
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without having to restrict the data set to those eligible
for linkage to ONS data.

Methods: We used individual linkage to death regis-
tration data from the ONS to compare official death
dates with those recorded in primary care

Results: Agreement between the CPRD and the ONS
on the status of death was 97.7%. Exact agreement be-
tween the death date estimated by CPRD and the offi-
cial date from the ONS was 67.8%; 2.9% were
recorded early and 27.0% were documented as later.
The average delay was 30 days.

Conclusions: The majority of deaths are recorded in
primary care; however, there is often a delay in record-
ing of the date. Individual linkage with ONS data pro-
vides more robust data alongside additional
information on the cause of death. The decision to
use linked data must be balanced alongside the limita-
tions on cohort size.

502. Validation of Discharge Diagnosis Codes to
Identify Hospitalizations for Serious Infections
among Older Adults in the Tennessee Medicaid
Population

Andrew D. Wiese, Marie Griffin, C. Michael Stein,
William Schaffner, Edward F. MitchelJr. and
Carlos G. Grijalva

Vanderbilt University, Nashville, TN

Background: Numerous published studies using ad-
ministrative data have examined serious infections as
study outcomes. However, few studies have evaluated
the performance of specific coding algorithms to iden-
tify rare infections (such as endocarditis, meningitis
and encephalitis) or to identify outcomes among older
adults (who are at high risk for infections) using ad-
ministrative data.

Objectives: To determine the positive predictive value
(PPV) of algorithms for identifying hospitalizations
for serious infections among older adults enrolled in
Tennessee Medicaid (TennCare) using standardized
operational definitions and manual medical record re-
view as the reference.

Methods: Hospitalizations for serious infection
among adults ≥0 years of age enrolled in TennCare
(2008–2013) were identified using diagnosis and pro-
cedure codes, including pneumonia, meningitis/

encephalitis, bacteremia, cellulitis/soft-tissue infec-
tions, endocarditis, pyelonephritis and septic arthritis/
osteomyelitis. Records were systematically identified
from 27 hospitals randomly selected using a sampling
framework stratified by region of Tennessee (East,
Central, and West) and hospital discharge volume
(low, medium, and high). A standardized data extrac-
tion form was used to collect de-identified clinical in-
formation regarding symptoms, radiological and
microbiological findings, and physician diagnoses
from the medical records. True infections were identi-
fied via chart abstraction using an a priori operational
definition for each infection type. The PPV was deter-
mined for all infections and by infection type, using
the manual review as the reference.

Results: As of abstract submission, 638 records had
been received from 24 hospitals. The preliminary
PPV for hospitalizations for serious infection overall
was 92.6% [95% CI: (90.0, 94.5)]. The PPV was
highest for pneumonia [PPV: 98.0% (95% CI: 95.4,
99.1)] and cellulitis [PPV: 92.0% (95% CI: 84.3,
96.0)]. The PPV was lowest for rare infections, includ-
ing meningitis/encephalitis [PPV: 42.9%, n=3/7] and
endocarditis [PPV: 66.7%, n=2/3].

Conclusions: Preliminary findings indicate that the di-
agnosis and procedure code algorithms for identifying
hospitalizations for serious infections using TennCare
administrative data have a high PPV overall, espe-
cially for common infections. This information will in-
form the definitions of infection outcomes in ongoing
and future studies using TennCare administrative data.

503. Predicting Laterality of Oophorectomy in
Administrative Data with Bundled CPT Codes

Elizabeth A. Suarez1, Kemi M. Doll2,
Jennifer L. Lund1 and Whitney R. Robinson1

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC; 2

University of Washington, Seattle, WA

Background: Bundled Current Procedural Terminol-
ogy (CPT) codes in the United States are problematic
for identifying specific outpatient procedures in ad-
ministrative data due to a lack of detail on the actual
procedure delivered. One relevant example is the iden-
tification of surgical menopause (removal of both ova-
ries) where CPT codes for oophorectomy do not
specify whether the procedure is unilateral (UO) or bi-
lateral (BO).
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Objectives: To develop and internally validate a pre-
dictive model to identify BO coded with CPT codes
aiming to maximize: (1) sensitivity, to limit the burden
of subsequent medical record review to find all cases,
or (2) positive predictive value (PPV), to identify a
convenience cohort of true cases for study inclusion.

Methods: Women with candidate CPT codes (58661,
58720, and 58940) for procedures performed at a UNC
facility for benign conditions were identified. An ab-
stractor reviewed medical records for procedure de-
tails. Billing data from 30 days before and after the
procedure date were obtained including ICD-9 diagno-
ses and procedures and used to build a predictive
model for BO using logistic regression and 5-fold
cross validation. Discrimination, quantified by the c-
statistic, was used to select the best model. Thresholds
for predicted probability of BO were examined to
maximize sensitivity or PPV.

Results: 265 women were identified with a qualify-
ing CPT code from May 2014–August 2015. 25
had a BO, 148 had a UO, and 92 had a different pro-
cedure (e.g. salpingectomy, cystectomy). At a proba-
bility threshold of 8%, sensitivity, specificity, and
PPV were 96%, 70%, and 25%, respectively. 97 of
265 patients were classified as having a BO, includ-
ing 24 of 25 with a confirmed BO. Low prevalence
of BO resulted in poor PPV estimates regardless of
predictors.

Conclusions: Using a low probability threshold, this
algorithm is useful for restricting a CPT-coded popula-
tion to include most BO procedures, limiting the num-
ber of records reviewed to identify all cases. No set of
diagnoses or procedures was able to predict BO with
high PPV. This project illustrates a practical approach
that could be applied to other procedures where CPT
bundling is common to facilitate cost-effective re-
search with administrative data by reducing the burden
of medical chart abstraction.

504. Usability of Medicaid Analytic eXtract
Encounter Data for Comprehensive Managed Care
from 2006 to 2010: An Exploratory Validation
Study

Yan Li1, Carl Henriksen1 and Almut G. Winterstein1,2

1College of Pharmacy, University of Florida, Gaines-
ville, FL; 2College of Public Health and Health Pro-
fessionals and College of Medicine, University of
Florida, Gainesville, FL

Background: Owing to concerns over complete
medical encounter capture in capitated managed
care plans in Medicaid, researchers have largely re-
lied on fee-for-service (FFS) plans. This practice is
facing issues of limited power and generalizability
given the rapidly increasing Medicaid managed care
penetration. Recent comparisons of FFS and com-
prehensive managed care (CMC) encounter claim
counts and quality have suggested improvements,
but formal validation studies are missing.

Objectives: To evaluate the usability of CMC encoun-
ter data in Medicaid Analytic eXtract (MAX) files for
29 States from 2006 to 2010.

Methods: We applied 6 metrics to MAX inpatient
(IP), other therapy (OT) and prescription drug
(RX) services files for each state and study year.
Two metrics were based on “continuity” criteria
where we expected patients to continue chronically
used services or treatment (e.g. prescription refill
for chronic medication) when they switched enroll-
ment from FFS to CMC plans. Four metrics were
based on “connectivity” criteria where we expected
use of a select essential medical service that is
closely connected to another service (e.g. percent-
age of fracture hospitalizations that have records
for follow-up visits). Each service pair includes 2
or more of the 3 (IP, OT, RX) claims sources.
High proportions of continuity or comparable pro-
portions of patients with complete service pairs
would suggest complete claim capture of CMC
plans relative to FFS data. Encounter data of states
that met preset criteria for all metrics were consid-
ered usable.

Results: 14 and 13 states met the continuity criteria
for RX and OT files, respectively, for some calen-
dar years starting from 2007. 18 and 20 States
met the connectivity criteria for diagnosis and sub-
sequent prescription (IP or OT plus RX file) and
prescription and prior diagnosis (RX plus IP or
OT files), respectively. 13 states met connectivity
criteria for fracture hospitalization and follow-up
visits (IP plus OT files) and postpartum visits and
prior in hospital delivery (OT plus IP file),
respectively.

Conclusions: The quality of CMC encounter capture
in MAX has improved across the study period. In at
least 13 out of 29 states, CMC data in selected years
showed comparable quality as FFS data, and can be
considered for use in analysis.
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505. Validity of ICD-9-CM V-codes for Body Mass
Index in Obesity Research

Stephen S. Johnston, Mehmet Daskiran and
Andrew Yoo

Johnson & Johnson, New Brunswick, NJ

Background: Large administrative insurance claims
databases typically lack information on patient body
mass index (BMI), a clinical measure which is integral
to a variety of research questions. International Classifi-
cation of Diseases, 9th Revision, Clinical Modification
(ICD-9-CM) V-codes for BMI recorded in insurance
claims may be used in place of measured BMI;
however, little information exists on their validity.

Objectives: To compare ICD-9-CM V-codes for BMI
recorded in insurance claims data (BMI-V) to mea-
sured BMI as recorded in linked electronic health re-
cords (BMI-EHR).

Methods: Retrospective, observational study using U.
S. electronic health records linked to insurance claims
data (Optum’s Integrated Claims-Clinical data). Pa-
tients selected for study were aged 18–64 years, had
≥1 BMI-EHR value during 2014 and were continu-
ously enrolled in health insurance during 2014. For
each patient, a series of binary flags were created for
each individual BMI-V corresponding to overweight
or greater (V85.2x-V85.4x) and for aggregate groups
according to the World Health Organization BMI clas-
sification: 25–29.9, overweight; 30–34.9, obese class-I
(OCI); 35–39.9, obese class-II (OCII); ≥40, obese
class-III (OCIII); patients were also classified as such
using their median BMI-EHR value in 2014. The dis-
tribution of median BMI-EHR across patients for
whom a BMI-V was recorded was described through
the mean, quartile 1, and quartile 3; contingency tables
were used to calculate sensitivity and positive pre-
dicted value (PPV) for BMI-V.

Results: The study included 526,301 patients with ≥1
BMI-EHR recorded in 2014; mean age 44 years, 57%
female. BMI-V sensitivity was low but increased with
higher BMI-EHR: overweight 2.1%, OCI 3.2%, OCII
4.6%, OCIII 14.7%. BMI-V PPV was highest among
OCIII patients: overweight 81.3%, OCI 76.6%, OCII
72.9%, OCIII 87.4%. Mean (quartile 1-quartile 3)
BMI-EHR for the BMI-V categories always fell within
the appropriate BMI range: overweight 27.7 (26.1–
29.0), OCI 32.4 (30.8–33.7), OCII 37.1 (35.5–38.7),
OCIII 46.0 (41.4–49.5).

Conclusions: ICD-9-CM BMI V-codes have low sen-
sitivity but high PPV, particularly for higher BMI cat-
egories. Further investigation is warranted to
understand the ways in which patients with BMI V-
codes recorded in insurance claims differ from those
without, or whether the validity of BMI V-codes vary
by the healthcare setting in which they were recorded.

506. Validation of Autism Spectrum Disorder
Diagnoses in the Clinical Practice Research
Datalink, 1990–2014

Katrina Wilcox Hagberg and Susan S. Jick

Boston Collaborative Drug Surveillance Program,
Boston University School of Public Health, Lexington,
MA

Background: Prior studies have reported that the va-
lidity of autism spectrum disorder (ASD) diagnoses re-
corded in the Clinical Practice Research Datalink
(CPRD) was high; however, diagnostic criteria have
changed since the last study was published in 2004.

Objectives: To classify the likelihood that ASD diag-
noses in the CPRD are valid using supporting informa-
tion recorded in the electronic medical record and (2)
to calculate the positive predictive value (PPV) of
ASD diagnoses recorded in the CPRD overall and by
likelihood classification compared to original medical
records.

Methods: We identified children with a Read code for
ASD from within a cohort of mother-baby pairs (live-
born singletons) in the CPRD from 1990 to 2014. We
evaluated presence of codes for developmental delay,
speech delay, behavioral problems, and other
supporting clinical codes (e.g. therapy, referrals and
visits to specialists, letters from specialists, suspected
autism) recorded in electronic medical records. We
also evaluated changes in the use of these supporting
clinical codes over time. We classified the likelihood
that the ASD diagnosis was valid as follows: ‘Likely’
were those with ≥1 ASD diagnosis plus a code for be-
havioral problem, developmental delay, and/or speech
delay, plus ≥1 supporting clinical codes, ‘Possible’
were those with ≥1 ASD diagnosis with one
supporting clinical code, and ‘Unsupported’ cases
were those with 1 ASD diagnosis with no supporting
clinical codes. We compared the information present
in the electronic medical record to original medical re-
cords for a sample of cases and calculated PPVs of
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ASD diagnoses recorded in the CPRD overall and by
likelihood classification.

Results: We identified 2154 children with a code for
ASD (78.4% had 1 ASD diagnosis). The mean age at
diagnosis was 5.8 years and 84% of the cases were
male. We classified 903 (41.9%) as ‘Likely’, 747
(34.7%) as ‘Possible’, and 504 (23.4%) as ‘Unsup-
ported’. The number of patients with codes for devel-
opmental delay, speech delay, and behavioral
problems declined over time, whereas the number of
patients with referrals or visits to specialists increased
over time. The PPV of ASD diagnoses recorded in the
CPRD was 91.9% and remained high for all likelihood
classifications.

Conclusions: This study provides evidence that the
positive predictive value of ASD diagnoses recorded
in the CPRD is high, despite changes in ASD diagnos-
tic criteria and the presence or absence of supporting
clinical codes in the electronic medical records.

507. Feasibility and Validity of the THIN Database
to Characterize Small Cell Lung Cancer

Lucia Cea Soriano1,2, Jihong Zong3 and
Luis A. Garcia Rodriguez4

1CEIFE, Madrid, Spain; 2Faculty of Medicine,
Complutense University of Madrid, Madrid, Spain;
3Bayer Healthcare Pharmarceuticals Inc.,
Whippany, USA, NJ; 4Spanish Centre for
Pharmacoepidemiological Research (CEIFE),
Madrid, Spain

Background: Small cell lung cancer (SCLC) is the
second most frequent cancer in the UK, usually staged
as either limited or extensive. Previous research on this
topic is limited and was mainly based on population
registry

Objectives: We aimed to evaluate the feasibility and
validity of the UK primary care THIN to ascertain
and characterize SCLC, with special focus on stage,
applying different algorithms based on data mining
using text strings

Methods: THIN was used to identify all individuals
aged 18–89 years between January 2000 and Decem-
ber 2014 with a first recording of a Read code sug-
gestive of lung cancer or small cell cancer (SCC).
To identify SCLC cases firstly, we searched among
those with lung cancer entry for a Read code of

“small cell cancer” within 90 days of the lung cancer
date and vice versa for those with SCC entry. Sec-
ondly, we searched in THIN in-house database for
specific strings to classify type of lung cancer. Fi-
nally, validation of this strategy was performed
reviewing medical records with free text incorporated
of a random sample of patients (N=300 for those ini-
tially detected with lung cancer code and 100 with
SCC code). Incidence rates with 95% confidence in-
tervals (CIs) were calculated for confirmed cases of
SCLC stratified by sex and age group. Staging and
baseline characteristics at diagnosis were described.
Kaplan–Meier survival curves for 1-year survival
were performed

Results: We identified a total of 25,241 individuals
(overall incidence rate: 8.7 per 10,000 person years):
24,508 (97.1%) had an entry of lung cancer and 733
(2.9%) of SCC. After performing the multistep strat-
egy, 2956 (12.3%) patients were considered as SCLC
from the pool of lung cancer cases and 574 (78.3%)
from SCC group. Results from the validation review
yielded a confirmation rate of 98.7% and 85%, respec-
tively. The estimated incidence rate of confirmed
SCLC was 1.01 per 10,000 person years. Mean age
at SCLC diagnosis was 68.5 (95% CI 68.1–68.8). A
total of 84.5% had recorded a symptom related with
lung cancer (chest infection was the most common),
63.5% had staging information (17.8% had limited
stage and 82.2% extensive stage disease). The first
year crude mortality rate was 9.9 (9.5–10.4) per 100
p-months, was higher among men and those aged 80
years and above

Conclusions: Our multistep strategy seems to be a
valid method to identify SCLC, Its reproducibility
might be adapted to other cancer. However, a
complete characterization of staging and other char-
acteristics requires further steps including question-
naires to PCP

508. Mortality Ascertainment in a Medicare
Advantage Population Using Health Plan
Enrollment Data

Brandon Suehs, Andy Bowe, Cralen Davis,
Su Bunniran and Claudia Uribe

Humana, Louisville, KY

Background: The National Death Index (NDI) is con-
sidered the gold standard for mortality ascertainment
in the United States (US) but has limitations including
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lag time and costs. Alternative sources of mortality
data, such as health plan enrollment data, may increase
the efficiency and timeliness of early safety
assessments.

Objectives: Assess ascertainment of all-cause and car-
diovascular (CV) mortality using the enrollment files
and medical claims of a large, national health plan in
the US (Humana, Inc.).

Methods: Individuals with Medicare Advantage (MA)
coverage and newly initiated on an antimuscarinic
medication indicated for overactive bladder were in-
cluded. Within the health plan enrollment files, “Date
of Death” is populated based on information from
the Center for Medicare & Medicaid Services. Cause
of death was determined based on medical claims
within ±30 days of the recorded “Date of Death”.
All-cause and CV mortality findings were compared
to the results of a NDI Plus search. CV mortality was
defined as either stroke or coronary heart disease
(CHD) related death. Sensitivity (Se), specificity
(Sp), positive predictive value (PPV), and negative
predictive value (NPV) were determined with NDI as
the reference.

Results: A total of 115,029 subjects with MA cover-
age were included in the analysis. Subjects were pri-
marily female (67.3%), with mean (SD) age of 73.5
(10.1). Based on the NDI search, 12,587 (10.9%) sub-
jects were identified as deceased. The enrollment file
demonstrated good agreement with the NDI for all-
cause mortality (Se 94.2%, Sp 99.3%, PPV 94.6%,
NPV 99.3%). CV mortality showed low Se and PPV
but high Sp and NPV (Se 36.8%, Sp 98.7%, PPV
36.4%, NPV 98.7%). Stroke- and CHD-related mortal-
ity findings were similar to overall CV mortality
(Stroke: Se 44.9%, Sp 99.6%, PPV 34.5%, NPV
99.7%; CHD: Se 31.4%, Sp 98.8%, PPV 28.3%,
NPV 98.9%).

Conclusions: Health plan enrollment file data is a suit-
able source for efficient assessment of all-cause mor-
tality in patients enrolled in MA plans; however,
claims data may not be sufficient for identifying cause
of death.

509. Systematic Review: Validation of Asthma
Recording in Electronic Health Records

Francis Nissen1, Jennifer Quint2,
Samantha Wilkinson1, Liam Smeeth1 and
Ian Douglas1

1London School of Hygiene and Tropical Medicine,
London, United Kingdom; 2Imperial College, London,
United Kingdom

Background: Validation of the asthma diagnoses re-
cording of in EHR databases is essential for their use
in epidemiological asthma research.

Objectives: Describe methods used to identify asthma
diagnoses in electronic health records (EHR) and sum-
marise the results of validation studies.

Methods: We searched EMBASE and MEDLINE for
studies in which asthma identification had been vali-
dated in EHR up to October 2016 with no start date.
For inclusion, diagnostic accuracy of case definitions
had to be reported using at least one of sensitivity,
specificity, positive predictive values (PPV) and nega-
tive predictive values (NPV).

Results: Fifteen studies met inclusion criteria. Ten
studies used manual validation as the gold standard
for validation, all resulted in at least one algorithm
with a PPV ≥63%. Three studies used a second inde-
pendent database to validate asthma diagnoses, with
PPV’s ranging from 46% to 94.4%. One study used
a questionnaire as gold standard with a PPV of 89.4%.

Conclusions: By combining multiple data sources or
by focusing on specific test measures depending on
the methods and specific aims of the study, identifying
asthma cases in EHR is possible with high sensitivity,
specificity or positive predictive values. Algorithm
choice and the associated validity of each choice is
generally driven by the nature and setting of the
EHR. Studies testing a wide range of algorithms show
wide variation in the validity of each definition, sug-
gesting this may be important for obtaining asthma
definitions with optimal validity.

510. Examination of the Days Supply Field in
Pharmacy Administrative Claims Data to Identify
the Use of Blister Packaging of Medications

Lindsay N. Baum1, Jitender Sareen1, Wiliam Leslie1,
Murray W. Enns1, James Bolton1,
Silvia Alessi-Severini1, Laurence Katz1,
Carolyn Snider1,2, Heather J. Prior1, Dan Chateau1 and
Christine Leong1

1University of Manitoba, Winnipeg, MB, Canada;
2Children’s Hospital Research Institute of Manitoba,
Winnipeg, MB, Canada
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Background: Pharmacy claims data is often used in
pharmacoepidemiology studies to determine exposure
and adherence to medication, but no studies to date
have examined whether it was possible to identify
the use of blister packs in these databases.Medications
dispensed in blister packs are typically dispensed in
quantities divisible by seven. It is hypothesized that
the days supply field in pharmacy claims data can be
used to identify those who are receiving their medica-
tions in blister packs.

Objectives: To determine whether medications dis-
pensed in days divisible by seven are more likely to
be blister packed than medications dispensed in other
quantities.

Methods: Manitoba community pharmacies were
invited to participate in a mail-out survey to iden-
tify the use of blister packaging for up to 25 pa-
tients who had a solid oral medication dispensed
from April 1, 2012 to March 31, 2014. Eligible
medications dispensed at participating pharmacies
were identified using the population-based prov-
ince-wide retail pharmacy network. Algorithms for
identifying the use of blister packaging was deter-
mined by comparing the proportion of fills that
confirmed blister pack use between different days
supply quantities

Results: Twenty-seven out of 32 pharmacies that
agreed to participate completed the survey. The total
number of prescriptions in the analysis was 2,045 of
which 131 (6.4%) were dispensed in blister packaging.
Overall, prescriptions dispensed in days divisible by
seven yielded a 72.5% sensitivity, 86.6% specificity,
30.3% PPV, and 97.9% NPV compared to prescrip-
tions dispensed in other quantities. A 28-day to 30-
day comparison yielded an 87.9% sensitivity, 96.1%
specificity, 64.6% PPV, and 99.0% NPV.

Conclusions: While the NPV was high, the PPV for
identifying blister packaging using the days supply
field in pharmacy claims data was modest given the
low prevalence in blister pack use. The best predictor
occurred when 28-days was compared to 30-days.

511. Detection and Validation of Postherpetic
Neuralgia Cases for a Vaccine Effectiveness Study
in an Integrated Healthcare System Database

Morgan Marks1, John Hansen2, Joan Bartlett2,
Edwin Lewis2, Bruce Fireman2, Laurie Aukes2,
Patricia Saddier1, Nicola Klein2 and Roger Baxter2

1Merck Sharp & Dohme, Corp., Whitehouse Station,
NJ; 2Kaiser Permanente Vaccine Study Center,
Oakland, CA

Background: Zostavax™, a live zoster vaccine, is ap-
proved in many countries for the prevention of herpes
zoster (HZ) and postherpetic neuralgia (PHN), its main
long-lasting pain complication. Duration of protection
is being assessed through a long-term vaccine effec-
tiveness study. A strategy to detect new HZ cases
based on electronic data without the need for medical
record review was previously reported to have a high
positive predictive value (PPV).

Objectives: To report on a high PPV strategy for the
identification of PHN cases that will allow assessment
of vaccine effectiveness on PHN in the study with
minimal chart review.Methods: Potential PHN cases
were initially identified in the study electronic as inci-
dent HZ cases having zoster-associated pain lasting for
≥90 days after the initial HZ diagnosis code. Mutually
exclusive detection categories were created using PHN
diagnosis code associated to visits and/or to drug pre-
scriptions in the electronic healthcare records. To esti-
mate each category’s PPV and determine the best PHN
case identification strategy, the medical charts of a
sample of 200 potential PHN cases were reviewed by
physicians, according to a pre-specified adjudication
procedure.

Results: Based on the sample review, potential PHN
cases having both a visit and a prescription with a
PHN code more than 90 days following the initial
HZ diagnosis (category 1) had a PPV of 96% while
the other categories of potential PHN cases having a
PHN code either for a visit or for a prescription, but
not both had a PPV of 73%–89%. Thus, the selected
strategy was to consider category 1 PHN cases as con-
firmed without further chart review and to review the
medical records of potential PHN cases from all other
categories to confirm the PHN diagnosis. Between
2007 and 2014, ~49,000 HZ cases occurred among
~1.3 million study individuals 50 years of age or older.
Among them, 3,538 (7%) potential PHN cases were
identified, including 1,551 (44%) category 1 cases ac-
cepted without medical record review. The remaining
1,987 potential PHN cases were chart reviewed, which
resulted in 1,765 confirmed PHN (89% confirmation
rate). Overall, there were 3,316 PHN cases. The pro-
portion of HZ cases that developed PHN was 3%,
5%, 10%, and 12% among unvaccinated individuals
50–59, 60–69, 70–79, and 80 or more years of age,
respectively.
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Conclusions: The designed strategy allowed the iden-
tification of PHN cases with a high PPV, using elec-
tronic data with minimal need for medical record
review.

512. Methodology to Assess Eligibility of Electronic
Healthcare Databases to Conduct Vaccine
Coverage, Risk and Benefits Studies in Europe-
Contribution of the ADVANCE Project

Miriam Sturkenboom1, Caitlin Dodd1, Ana Correa2,
Hanne Dorthe-Emborg3, Talita Duarte-Salles4,
Elisa Martin5, Consuelo Huerta5, Silvia Lucchi6,
Gino Picelli7, Lara Tramontan7, Lieke van der Aa8,
Daniel Weibel1, Benedikt Becker1,
Guiseppe Roberto9, Marius Gheorge1 and Rosa Gini10

1Erasmus Medical Center, Medical informatics, Rot-
terdam, Netherlands; 2Department of Clinical and Ex-
perimental Medicine, Faculty of Health and Medical
Sciences, Surrey, United Kingdom; 3Department of In-
fectious Disease Epidemiology, Statens Serum Institut,
Copenhagen, Denmark; 4Institut Universitari
d’Investigació en Atenció Primària Jordi Gol (IDIAP
Jordi Gol), Barcelona, Spain; 5The Spanish Agency
of Medicinal Products and Medical Device, Madrid,
Spain; 6Local Health Authority ASL Cremona,
Cremona, Italy; 7Pedianet, Padua, Italy; 8Scientific
Institute of Public Health (WIV-ISP), Brussels,
Belgium; 9Health Agency (ARS) of Tuscany, Florence,
Italy; 10Regional Health Agency (ARS) of Tuscany,
Florence, Italy

Background: The public-private ADVANCE consor-
tium (Accelerated Development of VAccine beNefit-
risk Collaboration in Europe) developed a tool to sys-
tematically assess eligibility of electronic healthcare
databases to participate in a collaborative distributed
study on coverage, benefits and risks of acellular and
whole cell pertussis vaccines in children. Pertussis
vaccination, was chosen as the subject of the first fea-
sibility study to test systems, data sources and
methods.

Objectives: To describe a systematic approach to as-
sess the eligibility of healthcare databases for cover-
age, benefit and/or risk studies of vaccines.

Methods: (i) Description of the characteristics of
the database and the data source (meta-data) and
(ii) characterization (fingerprinting) of the actual data-
base population (size, generalizability of age/sex,
rounding of birth dates, delay between birth and

database entry), vaccinations (number of vaccines by
antigen, recording of doses, pattern of doses by age
and coverage) and 11 events of interest (diagnosis
codes, incidence rates), based on data analysis.
Databases extracted and converted data into a common
data model locally. JAVA based and R scripts were
created centrally to create the aggregated information
for the assessment.

Results: A total of seven databases (5 primary care, 2
regional/national record linkage) from UK, Denmark,
Italy, Spain participated. The databases covered a total
active population of 28 m. persons on January 1, 2015.
A small minority of population was born into the data-
base, with an exception of 2 databases. Date of birth
was rounded to the 1st or 15th of month in 4 databases,
the rest had exact dates. A total of 17 million. pertussis
containing vaccine doses were captured, 70% for acel-
lular pertussis, 3 databases started after the transition
to acellular pertussis vaccines. All databases had re-
corded doses with concordance between recorded
and schedule-age imputed dose above 95% for all
but one database (70%). Event coding was in ICD10
(n-3), ICD=9 (n=1), READ (n=2) and ICPC
(n=1). Rates of events were comparable between data-
bases, except for conditions recorded only in primary
care (Danish databases), which were not captured by
the Danish databases.

Conclusions: The assessment tool allowed for an effi-
cient, transparent and standardized verification of eli-
gibility of electronic healthcare databases to
participate in pertussis vaccine coverage, benefit and
risk studies.

513. Validity of Claims-Based Definition of Acute
Myocardial Infarction in Japan: A Single-Center
Study

Kiyoshi Kubota1, Takashi Ando2, Nobuhiro Ooba3,
Mayumi Mochizuki2, Daisuke Koide4,
Koichi Kimura5, Seitetsu L. Lee5 and Soko Setoguchi6

1NPO Drug Safety Research Unit Japan, Tokyo,
Japan; 2Division of Evaluation and Analysis of Drug
Information, Keio University Faculty of Pharmacy,
Tokyo, Japan; 3Department of Clinical Pharmacy,
Nihon University School of Pharmacy, Chiba, Japan;
4Department of Clinical Epidemiology and Systems,
Graduate School of Medicine, University of Tokyo,
Tokyo, Japan; 5Department of Cardiovascular
Medicine, University of Tokyo, Tokyo, Japan; 6Duke
Clinical Research Institute, Durham, NC
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Background: In Japan, large healthcare utilization da-
tabases became available for research in early 2000’s.
Validation studies to assess the accuracy of informa-
tion in these databases are scarce.

Objectives: To estimate positive predictive value
(PPV) of claims based definition of acute myocardial
infarction (AMI) in Japanese claims.

Methods: We used two data sources at a large ter-
tiary academic hospital; the insurance claims gener-
ated in the hospital for reimbursement and
electronic medical records. In the hospital claims
data, we selected two populations during the study
period, 1/1/2009–12/31/2011: a random sample
(n=200) of all patients with an ICD-10 diagnosis
code for AMI (I21 or I22) who were hospitalized
to any floor in the hospital and all patients
(n=223) with the same ICD-10 codes who were
hospitalized to the Cardiology floor. We then ab-
stracted information from the electronic medical re-
cord system using a standardized data abstraction
form employed in the validation study of AMI in
the US Mini-Sentinel program. Based on the ab-
stracted information, two cardiologists categorized
each case as definite vs, no AMI. Any inter-rater
discrepancy was resolved by discussion. We calcu-
lated PPV and 95% confidence interval for the
claims-based diagnosis of AMI in the two
populations.

Results: The demographic characteristics of AMI
patients identified by claims data in the random
sample (n=200, 78% male, mean age of 67.7) vs.
cardiology sample (n=223, 79.8% male, mean age
of 66.7) were similar. The PPV was 82.5%
with 95% CI of 76.5–87.5% in the random sample
whereas it was 83.0% with 95% CI of 77.4–87.7%
in the cardiology sample.

Conclusions: ICD-10 code for AMI in Japanese
hospital claims had very good PPV in the general inpa-
tient sample, which was comparable to the sample on
the cardiology floor. In Japan, researchers are not able
to access personal identifiers or are prohibited to
identify individuals to review medical records through
national claims data or commercial claims data.
Therefore, it is not possible to conduct validation
studies that are truly generalizable to the population
covered by the database. To increase the validity of
research using Japanese databases, multi-center stud-
ies to validate various diagnoses and procedures
are needed.

514. Interrater Agreement of Two Adverse Drug
Reaction Causality Assessment Methods: A
Randomised Comparison

Johannes P. Mouton, Ushma Mehta, Dawn Rossiter,
Gary Maartens and Karen Cohen

University of Cape Town, Cape Town, South Africa

Background: Causality assessment of suspected indi-
vidual adverse drug reactions (ADRs) aims to assess
the strength of evidence in favour of a drug being
causally linked to an event. The World Health Organi-
zation-Uppsala Monitoring Centre system for
standardised case causality assessment (WHO-UMC
system) is an established pharmacovigilance method.
A new method, the Liverpool ADR Causality Assess-
ment Tool (LCAT, a flowchart developed from the
Naranjo algorithm), showed high interrater agreement
(IRA) when used by its developers. We considered
using this novel method in a prospective South African
hospital ADR survey.

Objectives: We aimed to compare the IRA achieved
on LCAT to that achieved on the WHO-UMC system
in a random sample of cases from our survey to inform
our choice of causality assessment methodology in the
survey.

Methods: Four raters independently assessed causal-
ity of 48 unclustered drug-event pairs sampled from
those identified during the survey, rating each case as
definite, probable, possible, or unlikely. For each case,
we randomly paired raters and randomly allocated one
of the two causality assessment methods to each pair
of raters. We compared the methods’ IRA by calculat-
ing proportions of exact agreement, Cohen’s kappa be-
tween each pair of raters in an unweighted and a
linearly weighted version, and an intraclass correlation
coefficient (ICC1,1). We identified potentially prob-
lematic questions in the LCAT by cross-tabulation of
raters’ responses to individual questions.

Results: Exact agreement occurred between two raters
using the WHO-UMC system in 34/48 cases, and be-
tween two raters using the LCAT in 22/48 cases. Un-
weighted pairwise Cohen kappas on the WHO-UMC
system ranged from 0.33 to 1.0 (mean 0.63, 95% CI
0.31 to 0.95) and on the LCAT from 0.094 to 0.71
(mean 0.28, 95% CI 0.037 to 0.52). The difference in
means was 0.35 (95% CI 0.047 to 0.65). Linearly
weighted pairwise Cohen kappas on the WHO-UMC
system ranged from 0.52 to 1.0 (mean 0.74, 95% CI

abstract310

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



0.51 to 0.98) and on the LCAT from 0.077 to 0.88
(mean 0.44, 95% CI 0.14 to 0.74). The difference in
means was 0.31 (95% CI 0.011 to 0.60). The ICC1,1
was 0.86 (95% CI 0.74 to 0.92) on the WHO-UMC
system and 0.61 (95% CI 0.39 to 0.77) on the LCAT.
Two LCAT questions were identified as significant
points of disagreement.

Conclusions: We could not replicate the high IRA the
LCAT developers achieved: it would appear that the
LCAT’s validity deteriorates when used outside its de-
velopment setting. We elected to use the WHO-UMC
system in our survey, based on its higher IRA.

515. Medication Errors during Patient’s
Emergency Department Visits Compared to Those
in Inpatient in an Academic Medical Center in
Saudi Arabia

Eman N. AlMutairi

King Abdullah bin Abdullaziz University Hospital,
Riyadh, Saudi Arabia

Background: Characteristics of medication errors oc-
curring in in emergency departments (EDs) have not
been well studied. Researchers have mainly focused
on Adverse Drug Events (ADE’s) that leads to ED
visits. Many studies has reported that ED visits as a
result of ADEs are very common. However, not all
medication errors and adverse drug events happen be-
fore admitting to or visiting the hospital. The risk of
medication error may be highest during patient’s visits
to ED and could lead to poor patient outcomes. There
is less data available on errors occurring in the ED, or
in patients admitted from the ED.

Objectives: To describe characteristics of medication
errors occurring during emergency department visits
compared to errors occurring in inpatient medical units
and to evaluate the impact of these errors on
patient harm.

Methods: A retrospective descriptive study of medica-
tion errors reported to the quality and patient safety de-
partment’s incident reporting system in patients who
visited Emergency department and those admitted to
King Abdulaziz Medical City (KAMC) inpatient med-
ical units at an academic tertiary care hospital in
Riyadh between 2013 and 2016.

Results: A total of 1,006 medication errors were ana-
lyzed. Of them, there were 534 reported incidents from

ED and 472-reported incident from Medical inpatient
units. We found a higher rate of medication errors in
ED compared to medical units. Also, harmful errors
were associated with ED. Fortunately; most ED
medication errors (98.31%) did not result in patient
harm. Errors most commonly occurred in the prescrib-
ing phase (70.6%) in ED compared to (57.63%) in
medical units. The most common type of error in ED
was related to either allergy to a medication that
was ordered/administered (15.92%) or lack of
allergy documentation (14.42%). Errors happened
more with physicians. 26.03% of reported errors
from ED were associated with high alert medica-
tions compared to 19.28% in medical units. There
was a higher statistically significant difference
between the correlation age group, number of
concomitant medications, comorbid condition and
level of harm.

Conclusions: When compared to medical units
medication errors, the characteristics of ED medication
errors suggest that the fast-paced and crowded nature
of ED care contributes to patient harm. Further
prospective research is needed to investigate the effect
of the ED environment on patient safety.

516. Design of a Multinational Post-Authorization
Safety Study (PASS) of Crizotinib

Vera Ehrenstein1, Kui Huang2, Johnny Kahlert1,
Shahram Bahmanyar3, Pär Karlsson3, Lukas Löfling3,
Irene D. Bezemer4, Josine G. Kuiper4,
Anthony P. Nunes5, Cheryl Enger5, Fabian Hoti6,
Rosa Juuti6, Pasi Korhonen6, Jingping P. Mo2,
Stephen Schachterle2 and Henrik T. Sørensen1

1Aarhus University Hospital, Aarhus, Denmark; 2Pfizer
Inc., New York, NY; 3Karolinska Institutet, Stockholm,
Sweden; 4PHARMO Institute for Drug Outcomes
Research, Utrecht, Netherlands; 5Optum Epidemiology,
Boston, MA; 6EPID Research, Espoo, Finland

Background: Non-small cell lung cancer (NSCLC),
comprising 80–85% of all lung cancers, has poor sur-
vival and is difficult to treat. Tyrosine kinase inhibitors
(TKIs) enable targeted therapies for mutation/fusion-
based NSCLC subtypes. Crizotinib is an oral TKI ap-
proved for treatment of anaplastic lymphoma kinase
(ALK)-positive NSCLC. About 3–5% of NSCLC are
ALK-positive.

Objectives: To describe the design and initial results
of a multinational post-authorization safety study
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(PASS) of crizotinib and comparator TKIs (ceritinib,
erlotinib and gefitinib) used for the treatment of
NSCLC.

Methods: The study population will include eligible
patients diagnosed with primary lung cancer who
receive crizotinib, ceritinib, erlotinib, or gefitinib as
recorded in national registries (Denmark, Finland,
Sweden); PHARMO Database Network (The
Netherlands) and health insurance claims databases
(the United States [US]) from 1 September 2011 to
30 June 2017, as available within each data source.
The primary objective is to estimate 3-year risks of
hepatotoxicity, pneumonitis/interstitial lung disease,
QT prolongation, bradycardia, and visual disorders
among NSCLC patients receiving crizotinib and, to
provide context to the findings, among NSCLC
patients receiving ceritinib, erlotinib or gefitinib. Pri-
mary endpoints will be validated using medical charts
as the gold standard. Several secondary endpoints, in-
cluding effectiveness, measured by overall survival,
will be examined. Data from all countries will be har-
monized with a common data model for combined
analysis.

Results: Approximately 670 crizotinib-treated
NSCLC patients are expected to be available for anal-
ysis in all countries combined. In 2011–2014, 34
patients were identified in Denmark, 9 in Finland, 9
in The Netherlands, 25 in Sweden, and 171 in the
US. The study is ongoing and is anticipated to be com-
pleted in June 2018.

Conclusions: This multinational study will provide
data on the safety and effectiveness of crizotinib among
patients with ALK-positive NSCLC in a real-world
setting. Given the rarity of ALK-positive NSCLC,
combining patient-level data from the five countries
will help achieve precise and interpretable results.

517. Utilisation and Safety of Deferasirox
(Exjade®) in Older Adults: Results form a Post
Authorisation Safety Study (PASS)

Sandeep Dhanda1,2, Deborah Layton1,2,
Vicki Osborne1,3 and Saad Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmouth, Portsmouth,
United Kingdom; 3University of Florida, Florida, FL

Background: A UK PASS examined the safety and
use of deferasirox prescribed in primary care in

England. Deferasirox is an oral iron chelating agent in-
dicated for treating chronic iron overload from re-
peated blood transfusions in patients (pts) with beta
thalassaemia major and chelation therapy in other
non-transfusion-dependent thalassaemias. Whilst dos-
ing recommendations for elderly pts (≥65 yrs) are the
same as for younger age groups (2 yrs+), research
has shown higher frequency of adverse reactions in
the former. Closer monitoring for adverse events is
recommended for this pt subgroup.

Objectives: A supplementary analysis to examine
the utilisation and safety of deferasirox in pts aged
≥65 yrs.

Methods: An observational cohort study. Pts identi-
fied from dispensed prescriptions (Rx) of deferasirox
Sept 06–Sept 14. Outcome data collected from pre-
scribing general practitioners via questionnaires sent
≥6 months after 1st dispensed Rx. Summary descrip-
tive statistics calculated; % denominator ≥65 yr sub-
group, unless specified.

Results: Evaluable cohort =122 pts (median age 23
yrs (IQR 11–61)). Twenty-seven pts aged ≥65 yrs
(22.1% cohort); 17 male (63.0%). Starting dose speci-
fied for 12 pts ≥65 yrs (44.4%); 8 initiated on 10mg/
kg/day and 4 pts on 20 mg/kg/day. Frequent reasons
for prescribing include myelodysplastic syndrome
(n=13), iron overload (n=3) and aplastic anaemia
(n=2). Majority of pts had treatment initiated by a spe-
cialist (n=22, 81.5%). Serum creatinine (SCr) was re-
ported for 6 pts ≥65 yrs (22.2%) prior to starting;
3 were >reference range (female >90 μmol/L; male
>110 μmol/L). SCr was also reported for 6 pts after
starting treatment, exceeding the reference in 3 female
pts (66–75 yrs, SCr 96-116μmol/L; baseline (bl) un-
known) and 1 male pt (78 yrs, SCr 137 μmol/L; bl un-
known). There was also an additional report of an
increased SCr in a 74 yr old female pt without prior re-
nal disease (SCr 135 μmol/L; bl SCr 69μmol/L). A
positive de-challenge was observed and the event
was reported as a suspected adverse reaction to
deferasirox.

Conclusions: These results show that deferasirox is
being prescribed in older adults in England, with lim-
ited evidence of systematic monitoring in this pt
subgroup. Despite recommendations for at least once
monthly monitoring, missing data on renal measure-
ments both prior to starting and during treatment were
observed, in addition to events of raised SCr.
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Considering the small cohort of older adults, results
should be put into context with other research evidence.

518. Usability Evaluation of Sentinel’s Prospective
Routine Observational Monitoring Program Tools
(PROMPT)

Mitchell M. Conover1, Amy Lowman1, Til Stürmer1,
J. Bradley Layton1, David Martin2 and
Michele Jonsson Funk1

1Gillings School of Global Public Health, University of
North Carolina at Chapel Hill, Chapel Hill, NC; 2U.S.
Food and Drug Administration, Silver Spring, MD

Background: The Sentinel System developed tools
that assist users with the design and specification of
product safety studies in its distributed data network.

Objectives: We evaluated two Excel-based PROMPT
forms/tools: the taxonomy selection tool (TST), which
guides study design selection, and the query request
form (QRF) used to specify a propensity score (PS)
matched analysis. We sought to (1) identify problems
users encounter applying tools and (2) recommend im-
provements to increase quality of queries and reduce
inefficiency.

Methods: We recruited scientists with epidemiology
PhDs or advanced clinical degrees and experience in
pharmacoepidemiology (PE) and/or surveillance. A
moderator guided two-hour sessions in which two
users completed a pre-specified task together. Users
populated either the TST in one session (using a hypo-
thetical safety signal and literature review) or the QRF
in two sessions (using a hypothetical study protocol).
Users provided quantitative feedback on the tools via
Likert questionnaire (1= strongly disagree; 5= strongly
agree). We recorded sessions and post-task guided dis-
cussions, then coded qualitative observations and ana-
lyzed them for themes using ATLAS.ti.

Results: Out of 18 unique users, totaling 36 session
hours, 14 were employed at academic institutions,
16 had formal PE training, and 5 had clinical de-
grees. Cross-cutting issues affecting both forms in-
cluded (1) challenges with Excel interface, (2)
terminology confusion, (3) difficulty understanding
the forms’ context in the query process, and (4) need
for additional guidance. In the QRF Likert survey,
67% and 58% of subjects responded favorably to
the statements “form did not ask for irrelevant details”
(median: 4.0, range 2-5) and “examples were helpful”

(4.0, 3–5), respectively. However, less than 10% of par-
ticipants responded favorably to the statements “form
asked for all relevant details” (2.0, 1–3), “guidance to
inform sound decisions” (2.5, 1–5), and “appropriate-
ness of PS modeling settings” (2.5, 2–4).

Conclusions: We recommend (1) migrating forms to a
non-Excel interface, (2) increased use of visuals to
communicate complex design decisions, and (3)
restructuring the forms to reflect user expectations/
mental models and prevent user error with a “path of
least resistance” encouraging conservative design deci-
sions. We recommend that the tools not be decoupled
from a comprehensive query process ensuring ade-
quate user support and appropriate consultation from
clinical/epidemiology/database experts.

519. Post-Market Surveillance of Aflibercept for
Macular Degeneration

Emmae Ramsay1, Nicole Pratt1, Lisa Kalisch Ellett1,
Sepehr Shakib2, Gillian Caughey1,
Anna Kemp-Casey1 and Elizabeth Roughead1

1Univeristy of South Australia, Adelaide, Australia;
2Royal Adelaide Hospital, Adelaide, Australia

Background: Ranibizumab and aflibercept are vascu-
lar endothelial growth-factor (VEGF) inhibitors used
in the treatment of age-related macular degeneration.
Ranibizumab first entered the market in 2007 while
aflibercept was listed in December 2013. In clinical tri-
als, the risk of stroke was found to be the same for
aflibercept and ranibizumab. Observational studies
have found that ranibizumab is associated with a sig-
nificantly increased risk of stroke however that risk
of stroke with aflibercept has not been quantified in
observational studies.

Objectives: The aim was to describe the uptake of
aflibercept and the rates of switching to aflibercept
from ranibizumab after market entry. Additionally, to
determine if there was an association between
aflibercept and hospitalisation for stroke.

Methods: The Australian Government Department of
Veterans’ Affairs administrative claims data was used
to identify subjects who were exposed to ranibizumab
or aflibercept between August 2007 and June 2015,
aged 45––100 years and were eligible for all health
services. Descriptive statistics were used to describe
the uptake of ranibizumab and aflibercept over the
study period and to compare the characteristics of
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naïve users of ranibizumab, aflibercept and those who
switched from ranibizumab to aflibercept. Sequence
symmetry analysis (SSA) was used to assess the asso-
ciation between aflibercept and stroke. The adjusted
sequence rate ratios (ASR) and 95% confidence inter-
vals were calculated.

Results: Utilisation of VEGF inhibitors remained sta-
ble over time but there was a switch in the use of med-
icine with approximately 40% of all users now
dispensed aflibercept. Switchers to aflibercept had a
higher rate of prior hospitalisation for stroke (1.16%
in switcher’s vs 0.23% naïve aflibercept). SSA showed
a significant elevated risk of stroke for all aflibercept
initiators (pairs 46 ASR 2.28(1.24, 4.19)). There was
a non-significant elevated risk of stroke when
aflibercept use was stratified by switchers (pairs 18
ASR 2.93(1.05, 8.22)) and naïve users (pairs 28 ASR
1.99(0.93, 4.24)).

Conclusions: Aflibercept has taken a large proportion
of the market share of VEGF inhibitors from
ranibizumab, with a high rate of switching. This may
be due to a perceived better safety profile. The SSA re-
sults indicate a similar risk of stroke as ranibizumab.
The stratified results show that there may be differ-
ences in the risk of stroke between those who switched
from ranibizumab and naïve aflibercept users. A self-
controlled case series analysis will be performed to
confirm these results.

520. Study Update for a Postmarketing Case Series
Study of Adult Osteosarcoma and Teriparatide in
the US

David Harris1, Kirk Midkiff1, Alicia Gilsenan1,
Nicole Kellier-Steele2, David McSorley1 and
Elizabeth Andrews1

1RTI Health Solutions, Research Triangle Park, NC;
2Eli Lilly & Co, Indianapolis, IN

Background: The Osteosarcoma Surveillance Study
is a 15-year safety surveillance study initiated in
2003 to monitor for a possible association between
teriparatide (an osteoporosis treatment) and osteosar-
coma (OS). OS occurs at a background incidence rate
of approximately 2.5 cases per million per year in US
adults aged 40 years or older.

Objectives: To provide an update for this ongoing
study, including preliminary data and descriptive char-
acteristics of adult OS patients.

Methods: Information from all incident cases of OS
is identified through participating cancer registries
in the US. Information on prior exposure to medica-
tions and possible risk factors is obtained via tele-
phone interview with the patient or their proxy.
Exposure information is assessed annually through
medical record abstraction for a sample of patients.
Interim and future final analyses consist of a stan-
dardized incidence ratio (SIR) of the observed to ex-
pected number of OS cases with a prior history of
teriparatide treatment. The expected number of OS
cases is the product of the background incidence rate
of OS standardized to the age and sex distributions of
teriparatide users, the person-years at risk following
first exposure to teriparatide, and the proportion of
cases that have been interviewed.

Results: As of September 30, 2016, interviews were
completed for 1,031 patients diagnosed with OS be-
tween 2003 and 2014; two reports of teriparatide use
prior to diagnosis were identified. Given the two ob-
served cases, the SIR is 0.59 (90% CI, 0.11–1.86).
The expected number of OS cases among patients
treated with teriparatide is 3.38. Demographic char-
acteristics were similar for interviewed and
noninterviewed patients and correlation was high be-
tween self-reported and chart-recorded exposure in-
formation. Mean age of interviewed patients was
61 years, 52% were male, and 84% were white.
The prevalence of known risk factors for develop-
ment of OS among the OS cohort was 19% for his-
tory of radiation and 4% for history of Paget’s
disease of bone.

Conclusions: From interim calculations, no signal
of an increased risk of OS with teriparatide
use has been seen in the first 13 years of this
15-year study.

521. US Food and Drug Administration Systematic
Review of Drug Exposure Registries

Yanling Zhao, Jacqueline M. Major,
David Moeny and Cunlin Wang

US Food and Drug Administration, CDER, Silver
Spring, MD

Background: A systematic review of drug exposure
registries affords the opportunity to evaluate their con-
tributions to postmarket drug safety evaluations and
identify potential factors for enhancing implementa-
tion and utilization.
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Objectives: To describe characteristics of non-preg-
nancy drug exposure registries, including design and
performance metrics.

Methods: Drug exposure registries were identified up
to January 2016 through an extensive, systematic
search of internal FDA databases and resources. In-
formation was abstracted from relevant documents
such as protocols, interim and final reports. We char-
acterized registries based on pre-specified design ele-
ments, performance and regulatory impact.

Results: A total of 65 eligible registries qualified for
inclusion. Among the 56 open registries, 20% were
pending, 14% delayed, and 16% ongoing 3 or fewer
years. Most registries (82%) examined safety issues
that originally arose from clinical trials; most fre-
quent safety issues investigated included infections,
gastrointestinal dysfunction, and liver toxicity. Al-
though 74% of registries ascertained baseline health
conditions and monitored concomitant medication
use, fewer (45%) considered drug exposure dura-
tion/dosage. A large percent of registries (48%)
had not met the target sample size or current patient
enrollment was below expectation. Seventeen regis-
tries published findings in journals/conference pro-
ceedings; 13 from open registries. Three closed
registries generated results that led to product label
changes. There was a tendency for high perfor-
mance registries to score higher in design-metrics
related to sample size considerations (76% vs.
63%) and adequate analysis plan (53% vs. 40%),
as well as submitted interim reports (76% vs.
52%). There was a significant difference in propor-
tion of registries with clear primary objectives be-
tween high versus not high performing registries
(100% vs. 73%).

Conclusions: This review suggests that clear objec-
tives, patient accrual/retention efforts, adequate analy-
sis plans, and interim reports contribute to the
effectiveness of drug exposure registries. A re-evalua-
tion after a larger number of registries close is war-
ranted to improve our understanding of registry
effectiveness and regulatory impact.

522. Evaluation of Spontaneous Adverse Event
Reports for Muscle Related Adverse Reactions
Attributed to Daptomycin within the FDA Adverse
Events Reporting System (FAERS)

Ola F. Khedr1, Hala Shokr2 and
Mohamed A. Mekkawy1

1High Institution of Public Health, Alexandria Univer-
sity, Alexandria, Egypt; 2King Faisal University,
Hofuf, Saudi Arabia

Background: Myopathy and rhabdomyolysis have
been reported with the use of daptomycin. Current rec-
ommendations suggest that patients receiving dapto-
mycin should be monitored for the development of
muscle pain or weakness, particularly of the distal ex-
tremities. In those patients, CPK levels should be mon-
itored weekly and more frequently in patients who
received recent prior or concomitant therapy with an
HMG-CoA reductase inhibitor or in whom elevations
in CPK occur during treatment with daptomycin.

Objectives: To describe and evaluate spontaneous ad-
verse event reports of muscle related adverse reactions
attributed to daptomycin.

Methods: The published database quarterly files
starting from the first quarter of 2012 till the third quarter
of 2016 were queried for reports listing muscle related
adverse events attributed to daptomycin administration
as the primary suspected drug with events dates from
2010 to 2016. Muscle related adverse events were iden-
tified using the search terms “rhabdomyolysis,” “myop-
athy,” “myalgia,” and “myositis”. Daptomycin was
identified using the search terms “daptomycin” and
“cubicin”. We calculated the proportional reporting ratio
(PRR) and the reporting odds ratio (ROR) for each drug.

Results: Among 2,430,811 FAERS reports between
January 2012 and Septemper 2016, 1237(0.05%) re-
ports mentioned daptomycin. There were 122,132
(5%) muscle related adverse events reports during
the same period of which 131 (0.005%) were attrib-
uted to daptomycin administration. The PRR and
ROR were as following: PRR: 2.1, 95% CI: 1.8–2.5,
ROR: 2.2, 95% CI: 1.9–2.7.

Conclusions: Although FAERS is subject to many
limitations such as under reporting, the results suggest
that Daptomycin is associated with higher risk of mus-
cle related adverse events.

523. Hypothesis-Free Screening of Large
Administrative Databases for Unknown Adverse
Drug Effects: Output of a Comprehensive
Symmetry Analysis

Jesper Hallas1,2, Shirley V. Wang1, Joshua J. Gagne1,
Sebastian Schneeweiss1, Nicole Pratt3 and
Anton Pottegård2
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1Department of Medicine, Brigham and Women’s
Hospital and Harvard Medical School, Boston, MA;
2Institute of Public Health, University of Southern
Denmark, Odense, Denmark; 3Quality Use of Medi-
cines and Pharmacy Research Centre, Sansom Insti-
tute, University of South Australia, Adelaide, Australia

Background: Active surveillance for unknown ad-
verse drug effects may be carried out by applying ep-
idemiological techniques to large administrative
databases. Self-controlled designs have the advantages
over conventional cohort designs of not requiring a de-
fined comparison group and adjustment by design for
confounders that are stable over time.

Objectives: To implement and describe the output of a
comprehensive symmetry screening of a large popula-
tion-based dataset on elderly patients.

Methods: We applied a symmetry design to a dataset
containing all drug dispensings and all hospital diag-
noses in Denmark during the period 1995–2012 for
persons born before 1950. The approach compares
the incidence rate of a given outcome during a sym-
metrical period before and after initiation of a drug.
We analyzed all drug–drug sequences and all drug–
disease sequences (more than 200 × 109) occurring
during the study period. The identified associations
were ranked according to the number of outcomes that
could be attributed to the exposure. We then reviewed
the top ranked associations to evaluate whether the as-
sociation was known, unknown, or likely to due to re-
verse causation.

Results: In the main analysis, 29,891,212 incident
drug therapies, and 21,300,000 incident diagnoses
were included. Out of 186,758 associations evaluated
in the main analysis, 43,575 (23.3%) had nominal
p-values <0.05. Of the top 200 drug–drug associa-
tions, 53% were interpreted as possible unknown ad-
verse drug reactions, 16% as known adverse drug
reactions, and 26% as being due to confounding or re-
verse causation. For the top 200 drug-disease associa-
tions these proportions were 34%, 14%, and 53%,
respectively.

Conclusions: While most signals concern already
known adverse drug reactions or aspects of routine
clinical practice, a substantial proportion reflect associ-
ations that might represent unsuspected adverse drug
effects. Open-ended screening by symmetry analysis
can be a useful pharmacovigilance tool, when coupled
with a systematic post-hoc review of potential signals.

524. Exploring Patient Reported Information in
Signal Detection within a Global Database

Sarah Watson1, Henric Taavola1, Rebecca Chandler1,
Linda Härmark2, Florence van Hunsel2,
Alem Zekarias1, Birgitta Grundmark1 and
Kristina Star1,3

1Uppsala Monitoring Centre, WHO Collaborating
Centre for International Drug Monitoring, Uppsala,
Sweden; 2The Netherlands Pharmacovigilance
Center Lareb, WHO Collaborating Centre for for
Pharmacovigilance in Education and Patient
Reporting, ’s- Hertogenbosch, Netherlands; 3Uppsala
University, Uppsala, Sweden

Background: There is limited published evidence of
whether it is possible to identify safety signals of glob-
ally collected individual case safety reports (ICSRs)
from patients.

Objectives: To explore the contribution of globally
collected patient ICSRs to signal detection.

Methods: Data were retrieved from the WHO global
ICSR database, VigiBase, in September 2016. “Patient
reports” were defined by ICSR type “Consumer/Non
health professional” according to the E2B reporting
standard. Among the 3.5 million reports, suspected du-
plicate reports and reports from studies were excluded.
Drug-adverse drug reaction (ADR) combinations were
generated using both patient and non-patient reports.
The combinations were then restricted to report series
with at least 50% patient reports. Each combination
was required to include at least one patient report re-
ceived after 2014, ≥2 countries, ≤30 patient reports
in total. vigiRank, an algorithm using multiple-
strength-of-evidence aspects, was used to rank the
combinations according to the likelihood of the combi-
nations being potential signals. Each combination was
manually assessed by a multidisciplinary team, inves-
tigating causality and the adequacy of the labelling
of the adverse reactions in the patient information leaf-
lets (PILs). Assessors classified the combinations as
being labelled, non-signal, to be kept under review
(KUR), i.e. requiring further monitoring, or potential
signal. Potential signals were subsequently clinically
evaluated in-depth to determine whether a signal
should be communicated.

Results: A total of 212 combinations were assessed
during the four day allocated time for the signal detec-
tion sprint. The proportion of adequately PIL-labelled
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ADRs were 55%, non-signals 32%, KUR 4% and po-
tential signals 9%. After grouping similar ADRs and
drugs, eleven potential signals underwent in-depth
clinical evaluation. This resulted in two non-signals,
one KUR and eight signals that will be communicated
within the WHO Programme for International Drug
Monitoring. Five signals described new suspected
ADRs and three described new aspects for previously
known ADRs, e.g. regarding severity and previously
inadequately described adverse reactions.

Conclusions: Patient reports were a valuable resource
in global signal detection and highlighted new
suspected ADRs as well as important additional infor-
mation about already known ADRs.

525. Characteristics and Quality of Spontaneous
ADR Reports Submitted via the WEB-RADR App

Henric Taavola1, Ola Caster1,2, Phil M. Tregunno3,
Petar Mas4, Ingrid Oosterhuis5, Sara Gama6 and
Linda Härmark5

1Uppsala Monitoring Centre, Uppsala, Sweden;
2Stockholm University, Kista, Sweden; 3Medicines
and Healthcare Products Regulatory Agency, London,
United Kingdom; 4Agency for Medicinal Products
and Medical Devices, Zagreb, Croatia; 5Netherlands
Pharmacovigilance Centre Lareb, ‘s-Hertogenbosch,
Netherlands; 6Novartis Pharma AG, Basel, Switzerland

Background: Spontaneous reporting of suspected
ADRs is key for efficient post-marketing safety surveil-
lance. However, existing reporting tools are sometimes
perceived as complex or inaccessible. As a comple-
ment, theWEB-RADR consortium developed a mobile
phone app based on a simplified reporting form.

Objectives: To evaluate the characteristics and quality
of reports submitted via the WEB-RADR app.

Methods: The app was launched in UK in July 2015,
Netherlands in January 2016, and Croatia in May
2016. This study includes reports submitted up to Sep-
tember 2016 that (i) were spontaneous, (ii) had a single
notifier, and (iii) were submitted directly by a health
care professional or patient. For each country sepa-
rately, the app reports were compared to a set of refer-
ence reports, submitted via conventional means during
the same period, and meeting the inclusion criteria.
The following report characteristics were analysed:
the proportions of patient reports and reports
concerning females (chi-squared tests), and the median

patient age (Mann–Whitney U test). In addition, a set
of 100 app reports and 100 reference reports (for
Croatia 37 and 68 reports, respectively) was randomly
sampled, stratified by the proportion of patient reports
among the app reports. Blinded assessors scored the
quality of reports in this subset using a tool called
ClinDoc, and the proportion of reports of at least mod-
erate quality was compared (chi-squared test).

Results: A significantly higher proportion of app re-
ports were submitted by patients in UK (28% vs
18%; p<0.01) and Croatia (32% vs 7%; p<0.01),
whereas in the Netherlands the difference was small
(60% vs 57%; p=0.5). The proportion of female pa-
tients among app reports was relatively similar to the
reference group, in all countries: 53% vs 60% in UK;
59% vs 64% in the Netherlands; and 76% vs 66% in
Croatia (p > 0.1 for all). Median patient ages were
also similar: 60 vs 55 years in UK; 48 vs 48 years in
the Netherlands and 56 vs 56 years in Croatia (p >
0.05 for all). The proportion of reports of at least mod-
erate quality was high in both groups, for all countries,
but relatively lower for app reports: 83% vs 92% in
UK (p=0.08); 85% vs 98% in the Netherlands
(p<0.01); and 78% vs 78% in Croatia (p=1.0).

Conclusions: The WEB-RADR app offers a new com-
plementary route of spontaneous reporting that has
been shown to attract patients and that could become
an important tool in the future. Patient demographics
are similar to conventional reporting routes, and report
quality is sufficient despite a simplified reporting form.

526. Medication Error Reporting in European
Regulatory Database EudraVigliance: A
Descriptive Study

Christina E. Hoeve, Sabine M.J.M. Straus and
Miriam C.J.M. Sturkenboom

Erasmus Medical Center, Rotterdam, Netherlands

Background:Medication errors are the most common
preventable cause of adverse events in health care and
a major public-health burden. It is essential to under-
stand the causes, contributing factors and conse-
quences of medication errors. EudraVigilance (EV) is
a large database collecting individual case safety re-
ports (ICSR) worldwide resulting in a large dataset
from which much information can be obtained. The
EU pharmacovigilance legislation (2012) provides a
clear legal framework for sharing data on medication
errors causing harm.
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Objectives: The objective of this study is to describe
the characteristics of medication error ICSRs submit-
ted to EV and analyze the effect of the new EU
pharmacovigilance legislation on the reporting
frequency.

Methods: A descriptive study was performed in EV
on medication errors reported in the period from
2009-2015. ICSRs were extracted from EV using a
narrow standard MedDRA query for medication er-
rors, and classified by age and gender of the patient,
year of reporting, and seriousness of the report. Char-
acteristics of the case reports were compared before
and after implementation of the new legislation. Com-
parison between groups was done by ANOVA and
chi-square test.

Results: During the study period 118,147 ICSRs
reporting medication errors were identified in EV.
The frequency of medication error reports increased
from 11446 in 2009 to 13856 in 2015. The average
number of reports per year increased after imple-
mentation of the new legislation with 61% com-
pared to the reporting rate before 2012. The
majority of cases originated from non-EEA coun-
tries (75%). If gender was known, the majority of
reports were for females. Medication errors were
most frequently reported in young children, with
10.7% of all cases reporting ages of 4 and younger.
The majority of reported cases were coded as seri-
ous (74%). Since the new legislation in 2012 the
proportion of non-health care professionals reporting
medication errors has increased significantly from
57% to 80% (p<0.001).

Conclusions: It was observed that the number of
medication error ICSRs submitted to EV is increas-
ing steadily. Although non-medication error
reporting increased too, the percentage of medica-
tion error reports among the total ICSRs in EV
was significantly higher after the new legislation
(2012) compared with the period before. The ob-
served increase of mediation error reports in EV
shows the increasing awareness among the public
and health care professionals of the importance of
reporting.

527. Analysis of Spontaneous Adverse Drug
Reaction Reports in the Uganda
Pharmacovigilance System (2008–2016)

Dan Kajungu1, Victoria Nambasa2 and
Helen Byomire Ndagije2

1Makerere University Centre for Health and Popula-
tion Research (MUCHAP), Kampala, Uganda;
2National Drug Authority, Kampala, Uganda

Background: The spontaneous reporting system for
reporting adverse drug reactions in the Uganda
pharmacovigilance system is coordinated by the na-
tional pharmacovigilance Centre hosted by the Na-
tional drug authority. It has a network of 14 regional
centers at regional referral hospitals. Since 2006, com-
mon database of adverse drug reactions (ADRs) that
are spontaneously reported by healthcare professionals
are reported.

Objectives: The objective of this study was to analyze
the ADR reporting pattern, trends and describe the
characteristics of the reports from the pharmacovigilance
spontaneous reporting database in Uganda from 2008
to 2016.

Methods: We analyzed ADR reports submitted to the
National Pharmacovigilance Center (NPC) in National
drug authority from 2008 to 2016 with respect to pa-
tient characteristics, type of the ADRs, suspected
drugs, source of the report, the reporter cadre and
reporting rate (RR). Reports were extracted from
Vigibase.

Results: Cumulatively, the annual reporting rates in-
creased over the period 2008 to 2016. RRs for females
were greater than those for males (63% vs 35%). RRs
were higher for those age 25–49 years (56%) but low
for pediatric and elderly patients. Most of the serious
ADRs caused prolonged hospitalization (43%) and
were life threatening (32%) and 39% recovered. Most
commonly reported ADRs were skin and subcutane-
ous tissue disorders. The most commonly reported
and suspected drugs were Antiretroviral drugs
followed by antibiotics, antimalarial drugs, anti-tuber-
culosis and a few reported ADRs due vaccines. The
most common source of reports was spontaneous
reporting. Most of the reports were reported by other
healthcare cadres, followed by physicians and pharma-
cists, and there are some reports from patients directly.
The reporting by pharmacists increased over the years.

Conclusions: This study showed that the annual
reporting rates increased gradually over the 9-year
study period mainly due to increased awareness on im-
portance of monitoring and reporting adverse drug re-
action that was boosted by targeted monitoring of
specific drugs used in public health programs. The
targeted spontaneous reporting program that was
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piloted in Uganda with the national AIDS control pro-
gram that considered only antiretroviral drugs in-
creased their reporting rates and associated ADRs.

528. Quality Assessment of Individual Case Safety
Reports in the Nigerian National
Pharmacovigilance Centre Database

Anthony I. Obieze1, Ibrahim A. Oreagba2,
Adeline I. Osakwe1 and Azeez A. Yusuf1

1National Agency for Food and Drug Administration
and Control, Abuja, Nigeria; 2College of Medicine
University of Lagos, Lagos, Nigeria

Background: The Nigerian National
Pharmacovigilance Centre (NPC) maintains a database
of individual case safety reports (ICSRs). Only ICSRs
meeting a minimum quality standard are considered
for clinical evidence and regulatory decisions. How-
ever, the quality and completeness of all reports in
the Nigerian NPC database have not been systemati-
cally evaluated.

Objectives: To determine the quality of ICSRs and
adequacy of the ICSR form for quality reporting.

Methods: We performed a cross-sectional review of
6,965 ICSRs randomly sampled from 16,896 reports
collected by the NPC between 2005 and 2015. A de-
scriptive survey comprising email and paper question-
naires were administered to 76 staff of the NPC to
determine the adequacy of the ADR form. Follow up
was by telephone. Completeness (C) score and penalty
scale were adapted from VigiGrade tool developed by
the Uppsala Monitoring Centre. ICSR parameters
evaluated included time-to-onset, indication, outcome,
sex, age, dosage, suspect-concomitant drugs, reac-
tions, institution-contact of reporter, and reporter type.
Data transformation and descriptive statistics were
used to analyze ICSRs segregated into well
documented reports and others. We used Pearson
chi-square to evaluate the associations between re-
spondents’ attributes and response to the question
about ADR form adequacy.

Results: Of 6,965 ICSRs analyzed, 3,035 (43.5%)
were well documented (C-Score ≥ 0.8). Quality trend
declined from 2009 (59.6%) through 2015 (39.7%).
Pharmacists had the most reports, but the quality was
low (45%). Nurses and doctors had better quality re-
ports 122 (74.8%) and 305 (60.2%), respectively.
Time-to-onset, outcome and dosage parameters

contributed the most to poor report quality. Out of 40
returned questionnaires, 33 responded that the ADR
form was adequate for quality ICSR reporting. Their
levels of education (p-value 0.049) and training in
ADR reporting (p-value 0.05) had no significant asso-
ciation with their response to the question about ADR
form adequacy.

Conclusions: At least 43.5% of ICSRs collected by
the Nigerian NPC between 2005 and 2015 provide
reasonably complete and well-documented clinical in-
formation that can inform regulatory and policy deci-
sions. Evidence show that some critical elements of
the ICSRs are mostly missed by reporters. This sug-
gests the VigiGrade tool when adapted for quality
evaluation and training on ADR reporting can improve
ICSR quality. Current ADR reporting form was found
to be adequate for quality ICSR reporting.

529. Medicines’ Packaging Components as a Risk-
Minimization Measure: Focus on Ability to Drive
and Use Machines

Violeta Getova1, Hristina Lebanova2,
Assena Stoimenova3 and Stanislav Georgiev4

1Bulgarian Drug Agency, Sofia, Bulgaria; 2Medical
Univeristy-Pleven, Pleven, Bulgaria; 3Medical
University-Sofia, Bulgarian Drug Agency, Sofia,
Bulgaria; 4Medical University-Plovdiv, Plovdiv, Bulgaria

Background: Labelling and package leaflet are insep-
arable and mandatory part of the medicines product in-
formation. The information must be used as a tool to
promote rationale drug use, prevent adverse drug reac-
tions and increase patient awareness on potential neg-
ative impact of medicines.

Objectives: The aim of the study is to analyze the leg-
islative requirements regarding medicines labelling
and packaging in the EU. Special emphasis is put on
the presence of warning pictograms for potential influ-
ence and/or negative drug effects on concentration,
ability to drive and use machines.

Methods: The study is based on literature search and
content analysis of the main European and national leg-
islative documents regarding the information included
in the medicinal products packaging components.

Results: The study detects lack of harmonization and
national specific legal requirements regarding the pres-
ence of warning symbols on the medicines package
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leaflet. Unlike the synchronized labelling particulars
and package leaflet sections (e.g. black triangle sym-
bol on additional monitoring), standardized warning
pictograms regarding the influence of the drugs on
ability to drive and use machines do not exist among
EU countries.

Conclusions: The variety of symbols and their content
on medicines package leaflet could lead to confusion
and misunderstanding of significant risks related to
drug use. The lack of unified warning pictograms
might lead to higher number of adverse drug reactions,
misuse and negative influence on everyday activities
including driving. Harmonization of requirements
and development of unique package leaflet symbols
for the influence of drugs on ability to drive and use
machines across the EU should be considered.

530. The Safety Concerns of Medicinal Products
with Additional Risk Minimisation Measures

Remy D.C. Francisca1, Armando R. Leyba1,
Inge M. Zomerdijk1,2,
Miriam C.J.M. Sturkenboom1 and
Sabine M.J.M. Straus1,2

1Erasmus Medical Centre, Rotterdam, Netherlands;
2Medicines Evaluation Board, Utrecht, Netherlands

Background: Additional risk minimisation measures
(aRMM) can be required to strengthen the benefit-risk
balance of a medicinal product. The need for aRMM is
evaluated per safety concern. There is limited knowl-
edge on the effect of the type of safety concern on
the decision that aRMM are needed.

Objectives: To review the safety concerns addressed
by aRMM at time of licensing of drugs approved in
the EU.

Methods: We analysed the European Public Assess-
ment Reports (EPAR) of all new chemical entities that
were licensed through the centralised procedure be-
tween January 1, 2010 and December 31, 2015 and
were still authorised on January 1, 2016. Information
extracted from initial marketing authorisation docu-
ments encompassed the active substance, authorisation
date, aRMM and the safety concerns in the summary of
the risk management plan, specified as important iden-
tified or important potential risk, missing information
or not classified. The safety concerns were categorised
in 27 System Organ Classes (SOC) according to Medi-
cal Dictionary of Regulatory Authorities (MedDRA),

version 19.0. We made use of an additional group,
“Special populations”, to categorise safety concerns re-
lated to the populations not studied in clinical trials.

Results: There were 231 products approved during the
study period with 3742 safety concerns at the time of
licensing, of which 309 (8%) were addressed by
aRMM. There were aRMM for 17% (163 of 984) of
the identified risks, 7% (81 of 1228) of the potential
risks, 2% (33 of 1345) of the missing information
and 17% (32 of 185) of the risks that had not been
classified. ARMM addressed 2% (23 of 1094) of the
“special populations”, 8% (27 of 354) of the “general
conditions and administration site disorders” and
16% (50 of 309) of the “injury, poisoning and proce-
dural complications”, which were the SOCs with the
most safety concerns. The SOCs with the highest per-
centage of safety concerns addressed by aRMM were
“product issues” (67%, 2 of 3), “eye disorders”
(28%, 18 of 65) and “congenital, familial and genetic
disorders” (27%, 7 of 26). The 309 safety concerns
addressed by aRMM were most frequently related to
“injury, poisoning and procedural complications”
(16%, n=50), “immune system disorders” (12%,
n=38) and “infections and infestations” (10%, n=30).

Conclusions: ARMM addressed a heterogenic group
of safety concerns. Although the most frequently ad-
dressed risks were related to “injury, poisoning and
procedural complications”, these accounted for only
16% of the total safety concerns.

531. Evaluation of the Pharmacovigilance
Activities in the National Malaria, Tuberculosis
and HIV/AIDS Control Programmes in Nigeria
Using the WHO PV Indicators

Chioma S. Ejekam1, Ambrose Isah2 and
Annie Fourrier-Réglat3

1Lagos University Teaching Hospital, Lagos, Nigeria;
2University of Benin, Benin City, Nigeria; 3Université
de Bordeaux, Bordeaux, France

Background: The occurrence of infections and infes-
tations in endemic and epidemic proportions has neces-
sitated a response in health care systems which has put
in place elaborate public health programmes to contain
these problems like Malaria, HIV/AIDs, Tuberculosis
(TB), Leprosy and Helminthiasis among others.
However, a major challenge in its implementation is
the absence of effective monitoring regarding the
safety of the medicines used.
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Objectives: To assess the Pharmacovigilance (PV)
structures, processes and outcomes in three selected
PHPs (the National Malaria, TB and HIV/AIDS) in
Nigeria using the World Health Organization (WHO)
PV Indicators.

Methods: A cross sectional descriptive study of PV
system in the selected PHPs in Nigeria. Data sources
were the Federal Ministry of Health, the National
Pharmacovigilance Center (NPC), and the National
Control Programmes for Malaria, Tuberculosis and
HIV/AIDS. Data were collected with questionnaire
containing WHO PV Background Information which
describes the country profile and the milieu within
which PV activities took place; the demographics, eco-
nomics, health care system and pharmaceutical sce-
nario. Core structural indicators were used to assess
the NPC; the PHP Indicators was used to assess each
of the selected PHPs while the Key Informant inter-
view was conducted Face to Face.

Results: The basic structures and tools for PV activi-
ties in the PHPs were in existence but optimal imple-
mentation was lacking. Of the 790 ADR reports from
the PHPs to the NPC Adverse Drug Reaction database,
604 (77%), 112 (14%) and 74 (9%) and were from the
HIV/AIDS, Malaria, and Tuberculosis Control
programmes respectively. There was poor reporting
as well as documentation of data. The thematic analy-
sis of the interview revealed a consensus of opinion
across all three programmes and the NPC.

Conclusions: This study highlighted the magnitude of
under-reporting, the challenges of poor record keeping
in the PV subsystems, inadequate budgetary provi-
sions for PV, inadequate number of trained/PV ex-
perts, suboptimal performance of health professionals
regarding ADR related problems etc.

532. Incidence and Determinants of Serious Drug
Related Problem in an Emergency Department

Matias Martinez1, Luis Herrada2, Ana Muñoz1,
Camila Chavez1 and Marcela Jiron1

1Universidad de Chile, Santiago, Chile; 2Clinica Las
Condes, Santiago, Chile

Background: Serious Drug-Related Problems
(SDRP) are responsible for an increasing of the length
of stay and additional use of health care services in
Emergency Departments (ED). Factors associated with
SDRP during ED visit are unknown.

Objectives: To determinate the incidence and factors
associated with SDRP in adult patients during ED
visits.

Methods: A prospective observational study was con-
ducted in the ED of a teaching hospital in Chile be-
tween November 2014 and February 2015. Adult
patients who received drug treatment in the ED were
randomly selected for a follow-up. Independent phar-
macists and an Emergency physician reviewed the
medical record of each patient selected. Each SDRP
detected was describe and categorized according to
the Minnesota Project. We identified determinant of
SDRP using multiple regression in STATA 13.0.

Results: A total of 300 patients were studied, 52% of
them were women and the mean age was 60 ± 16
years. A total of 115 DRPs were detected (0.38 DRP
per patient) and 41 of them were SDRP. The incidence
of SDRP during the ED visit was 10.7 per 100 admis-
sions (95% CI 7.2–14.2). The strongest risk predictor
was the use of 3 or more medications during the ED
visit (OR 2.8; 95% CI 1.3–6.2). Other variables associ-
ated with SDRP during the ED visit were female sex
(OR 2.3; 95% CI 1.0–5.1), an ED visit on Thursday
(OR 0.1; 95% CI 0.02–0.6), and have more than 12
years of educational level (OR 0.2; 95% CI 0.1–0.6).
Other factors studied with no significant associations
were age and triage.

Conclusions: Approximately one in 10 admissions had
a SDRP during the ED visit in a teaching hospital. Fu-
ture studies are needed to determine the effect of strate-
gies to reduce SDRP during the ED visit focus on
women and patients using multiple drugs (3 or more).

533. Adverse Drug Reactions as a Cause for
Presentation to Two South African Emergency
Units

Karen Cohen1, Nicole Jobanputra1, Ushma Mehta1,
Hannah Gunter1, Christine Njuguna1, Richard Court1,
Sa’ad Lahri2 and Johannes P. Mouton1

1University of Cape Town, Cape Town, South Africa;
2Khayelitsha Hospital, Cape Town, South Africa

Background: There are scant pharmacovigilance data
from developing countries describing the burden of
adverse drug reactions (ADRs) in patients presenting
to emergency units (EUs). South Africa’s high HIV
and tuberculosis (TB) burden and massive
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antiretroviral therapy (ART) and TB treatment pro-
grams may contribute to the local risk for drug-related
harm.

Objectives: To determine the proportion of presenta-
tions to the EU that are due to ADRs in South Africa.

Methods: We randomly sampled adult medical EU
presentations to 2 Western Cape hospitals over 1 year.
We used a trigger tool to help identify adverse drug
events (ADEs). A multidisciplinary panel assessed
causality (WHO-UMC system), seriousness, and
preventability.

Results: We sampled 1090 EU presentations of
1076 patients; 428/1076 (40%) were male, 194/
1076 (18%) were 65 years or older, and 231/1076
(21%) were known to be HIV-infected. We identi-
fied 123 ADEs in 104 EU presentations. There were
93 Type A ADRs (19 certain, 29 probable, 45 pos-
sible), and 10 Type B ADRs (2 certain drug-event
associations in 2 cases, 2 probable associations in
2 cases, 12 possible associations in 6 cases). Ten
ADEs were classified as unlikely to be ADRs, 7
as unassessable, and 3 as conditional (still requiring
panel review). 85/103 ADRs (83%) were serious.
An ADR was a cause of presenting to the EU in
79/1090 EU visits (7.2%), including 2 cases where
the ADR contributed to the patient’s death (decom-
pensated congestive cardiac failure with carvedilol,
renal failure with tenofovir and rifampicin) and 1
life-threatening ADR (anaphylaxis with diclofenac).
The most common ADRs were renal failure
(n=11, tenofovir implicated in 6 and rifampicin in
5 cases), hypoglycaemia (n=9, associated with insu-
lin and/or oral hypoglycaemics), gastritis (n=6,
mostly associated with aspirin and other non-steroi-
dal anti-inflammatories (NSAIDs)), and upper gas-
trointestinal haemorrhage (n=5, mostly associated
with aspirin and other NSAIDs). 32/103 (31%)
ADRs were preventable. ART, anti-TB therapy,
and/or cotrimoxazole were implicated in 21/103
ADRs (20%). 31/231 (13%) of HIV-infected pa-
tients had ADRs versus 73/845 (8.6%) with HIV-
negative/unknown status, p=0.029.

Conclusions: ADRs were a cause of 7.2% of visits to
the EU in our survey; at the high end of the prevalence
seen in previous surveys in other settings (range 0.75–
7.5%). A third of the ADRs we identified were pre-
ventable. HIV-infected adults visiting the EU were
more likely to have ADRs than patients of negative/
unknown HIV status.

534. Adverse Drug Reactions in Older Adults
Hospitalized in a Teaching Hospital in Chile

Tamara Sandoval1, Ricardo Bravo1, Luis Calderón1,
Constanza Villagra1, Matilde Lagos2,
Fabián Miranda2, Elena Vega1 and Marcela Jirón1

1Universidad de Chile, Santiago, Chile; 2Hospital
Clínico Universidad de Chile, Santiago, Chile

Background: Older adults are more likely to suffer
Adverse Drug Reactions (ADRs) due to pharmaco-
kinetics and pharmacodinamics changes associated
to aging and polypharmacy. ADRs are responsible
for higher risk of hospital admissions and
mortality.

Objectives: To determine the frequency, characteris-
tics and determinant of ADRs among inpatient older
adults in a teaching hospital in Chile.

Methods: We prospectively reviewed the medical
records of patients aged 60 years of age or older
who were treated in the internal medicine depart-
ment (IMD) of a teaching hospital in Chile. The
evaluation was performed by clinical pharmacists
and a physician-internist. Causality and preventabil-
ity of each suspected ADRs were analyzed using
the Algorithm of Naranjo and Imbs Scale, respec-
tively. The GerontoNet ADR risk score identified
older people at risk of ADRs during hospitalization.
We identified determinants of ADRs using multivar-
iate logistic regression with the statistical package
STATA 13.0.

Results: A total of 127 acutely ill patients were stud-
ied. The mean age was 72.8 ± 8.4 years, mainly
women (58.3%). The 26.8% of patients had at least
one ADR. Thirty four ADRs were detected, and 19
(55.9%) of them were of mild severity and causality
probable. Using Imbs’s preventability scale the
41.2% of ADRs detected were categorized as prevent-
able, and 73.5% of patients had high risk of ADRs ac-
cording to GerontoNet. Patients with prolonged
hospitalization (10 or more days) and heart failure
were more likely to have an ADR.

Conclusions: One in four older adults studied
had an ADRs. These results underline the fre-
quency of ADRs during the hospitalization, with
41.2% which are preventable. This results could
support further studies to predict ADR in older
adults hospitalized.
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535. Prescription Trends among Drug Pairs with a
Known Serious Drug-Drug Interaction in UK
Primary Care

Adrian Root, WC1E 7HT and Ian Douglas

London School of Hygiene and Tropical Medicine,
London, United Kingdom

Background: As increasing numbers of effective
medications become available to treat and prevent
chronic diseases, polypharmacy is increasing. Concur-
rent prescribing of multiple drugs is associated with an
increased risk of drug–drug interactions. This UK Pri-
mary Care study identifies the most commonly pre-
scribed drug pairs with a potentially serious
interaction and the trends in prescriptions containing
a potential drug–drug interaction over time.

Objectives: To determine the most commonly pre-
scribed drug pairs with a potentially serious drug-drug
interaction.To determine which drug pairs and which
drug classes account for the most drug–drug interac-
tions and the trend in this ranking over time.

Methods: Design: This is a repeated cross-sectional
study between 2005 and 2015Setting: UK Primary
Care (Clinical Research Practice Datalink)Outcome
Measures: Prescription frequency by year for drug
pairs prescribed on the same day with a potentially se-
rious drug–drug interaction defined by the British Na-
tional Formulary.Proportion of potentially serious
drug–drug interactions by drug class.

Results: 2 percent of the 2,685,265 eligible CPRD co-
hort were exposed to a potentially serious drug–drug
interaction in 2015. This has increased by 25 percent
since 2005.The proportion of people exposed to poten-
tially serious drug–drug interactions increases with
age from 0.1% of people in their 30s to 11% of people
in their 90s.The most common drug pairs with a poten-
tial drug drug interaction in 2015 were amlodipine &
simvastatin and selective serotonin reuptake inhibitor
antidepressants & non-steroidal anti-inflammatory
drugs.The most common drug classes involving
drug–drug interactions were cardiovascular drugs,
drugs acting on the central nervous system and gastro-
intestinal drugs.

Conclusions: The risk of exposure to a potential drug-
drug interactions is increasing over time and increases
with age. Cardiovascular drugs are the most common
drug class involved.

536. Medication Errors and Associated Inevitable
Risk Factors: Assessment of Risk Factors
Associated with Reported Medication Errors in a
Developing Nation’s Scenario

Chalasani Sri Harsha1 and Madhan Ramesh2

1Faculty of Pharmacy, Ramaiah University of Applied
Sciences, Bangalore, India; 2JSS College of Phar-
macy, Mysuru, India

Background: Iatrogenesis is an ineluctable and inevi-
table reality in healthcare jeopardising patient’s safety.
It is important for all healthcare professionals (HCPs)
to tackle the contributing factors of medication errors
(MEs) first rather confronting the medication errors
head on to reduce under-reporting.

Objectives: To determine various contributing factors
amongst voluntarily reported medication errors in a
tertiary care teaching hospital.

Methods: A prospective cohort study was conducted
among patients hospitalised in the study site in a south
Indian hospital from October 1, 2013, to March 31,
2015. On a daily basis, patients, patient’s caregivers,
and HCPs were interviewed regarding the medication
usage process and patients’ notes were reviewed for
identifying and evaluating contributing factors and
outcomes of ME using the National Coordinating
Council for Medication Error Reporting and Preven-
tion standards. Root cause analysis was performed
and discussed with the relevant HCP to minimise the
recurrence of the MEs.

Results: A total of 2560 contributing factors were as-
sociated with reported 1310 medication errors at an av-
erage of 1.95 contributing factors for every reported
ME. Thirteen classes of various contributing factors
identified at the study site. Distractions {473,
[18.4%]}, workload {422, [16.4%]}, and interpersonal
communications {341, [13.3%]} were the major con-
tributing factors. Distractions affected pharmacists
218 (46%), followed by nursing staff 152 (32%), and
doctors 103 (21%) and resulted in 412 (31%) medica-
tion errors. Towards prescribing and transcribing errors
{363, [27.7%] (n=1310)}, workload {215, [8.4%]}
was major contributing factor. Contributing factors
such as distractions (14.9%), inter-personnel commu-
nications (12.6%), peak hours (7.6%), and emergency
situations (6.8%) were more during the day shift and
workload (10.3%) at night shift. Contributing factors
varied across different work shifts and thus MEs.
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Conclusions: Predictors are needed to be further
analysed. Focusing on what caused an error rather than
who has resulted in developing reducing MEs. To an
extent, under-reporting was repressed as the MEs were
confronted based on their contributing factors rather
personnel involved. Understanding the origins of con-
tributing factors is important to foster safety culture
amongst the HCPs in a developing nation’s teaching
hospital scenario.

537. An Evaluation of Drug-Ineffective
Postmarketing Reports in Drug Safety Surveillance

Takashi Misu1,2, Cindy Kortepeter1, Monica Munoz1,
Eileen Wu1, Haemy Chung3 and Gerald J. Dal Pan1

1U.S. Food and Drug Administration, Silver Spring,
MD; 2Pharmaceuticals and Medical Devices Agency,
Tokyo, Japan; 3University of Texas at Austin College
of Pharmacy, Austin, TX

Background: In the U.S., the Code of Federal Regula-
tions requires applicants to submit adverse experiences
(AEs) associated with drugs or therapeutic biologic
products to FDA, including experiences associated
with a failure to produce an expected pharmacologic
action. MedDRA PT “Drug ineffective” is the most
frequently reported PT in the FDA Adverse Event
Reporting System (FAERS); however, these drug-in-
effective (DI) reports have not been assessed systemat-
ically from a pharmacovigilance perspective.

Objectives: To describe DI reports and provide data
on how to effectively and efficiently evaluate these
reports.

Methods: We identified reports with the PT “drug in-
effective” in FAERS between Sep. 2012 and Aug.
2016. These reports were then described by character-
istics such as patient attributes, reported outcomes
(e.g., death), concurrently reported PTs, and reporter
characteristics. We compared these characteristics to
all FAERS reports received during the same period.

Results: There were 247,513 DI reports in FAERS
(6.4% of all FAERS reports) during the study period.
Preliminary data showed that 97.5% of DI reports were
submitted by applicants, domestic (88.1%), and non-se-
rious (71.9%); while 96.2% of all FAERS reports were
submitted by applicants, domestic (74.7%), and non-se-
rious (43.7%). Death was the outcome reported in 2.0%
ofDI reports and 9.6%of all FAERS reports. Patient age
was not provided in 49.5% of the DI reports and 39.4%

of all FAERS reports. Of the DI reports that provided
age, themedian age was 57 [IQR 43–67]. Of all FAERS
reports, the median age was 58 [IQR 43–69]. The AEs
were reported by consumers (69.8%), followed by
healthcare providers (HPs) (28.2%) in DI reports; and
AEs were reported by consumers (49.6%), followed by
HPs (45.5%) in all FAERS reports. Drug ineffective
was the only PT coded in 38.0% of DI reports. Themost
frequently co-reported PTswere “product quality issue”
(4.2%), “pain” (3.8%), and “fatigue” (3.2%) in DI re-
ports.Themost frequently reportedPTs inallFAERSre-
ports except for PT drug ineffective were “death”
(4.3%), “nausea” (4.0%), and “fatigue” (3.9%).

Conclusions: Compared to all FAERS reports in the
same period, large proportions of DI reports were con-
sidered non-serious and reported by consumers. Drug
ineffective was the only PT in about one-third of DI re-
ports. Further analyses that include a manual evalua-
tion of FAERS reports are underway to examine if
certain DI reports are more valuable for postmarketing
surveillance.

538. Use of a Common Data Model Based Tool for
Active Surveillance of Hepatic Decompensation in
a Population Treated for Hepatitis C Infection

Denise Oleske and Raghava Danwada

AbbVie, Inc., North Chicago, IL

Background: Active surveillance using electronic
health databases can provide a more robust estimation
and characterization of the risk of an event than sys-
tems which currently only use incident case (numera-
tor) data. Earlier and more precise identification of a
potentially harmful outcome with standardized, repro-
ducible methods can also enable the identification of
potentially modifiable risk factors which could be used
to enhance patient safety.

Objectives: To evaluate the functionality of the Co-
hort Identification and Descriptive Analysis (CIDA)
tool developed through the FDA’s Sentinel Initiative
for application in active disease surveillance by deter-
mining the incidence of hepatic decompensation (HD),
a clinical outcome that can occur in the natural history
of the disease or as a treatment outcome.

Methods: A US commercial medical claims database
covering the period of 1/1/2005 to 6/30/2015 was for-
matted according to the common data model (CDM).
The CIDA tool was used to construct a cohort of
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persons aged 18+ years treated with interferon and ri-
bavirin for hepatitis C infection (HCV) from a CDM
formatted database and determine the incidence of
HD in the time intervals: ≤2, >2 to 4, >4 to 12, and
>12 to 24 weeks after treatment initiation.

Results: The cohort included 2,883 HCV patients ini-
tiating interferon and ribavirin therapy, had an overall
mean age of 49.0 years and was predominantly male
(61.9%). There was no significant difference between
the sexes with respect to HD occurrence. Those with
HD were significantly older than those without HD
(mean age: 54.6 years versus 48.9 years, respectively,
p<0.001). The overall cumulative incidence of HD
within 24 weeks after treatment was 1.32% (95% CI:
0.96–1.80%). The cumulative incidence rate increased
with time since treatment start over the study interval.

Conclusions: The rates of HD obtained with the
CIDA tool were similar to that found in observational
studies. The CIDA tool can be useful for cohort con-
struction and in active surveillance to descriptively
characterize the incidence of a low frequency event
in a population treated for HCV.

539. Early Post-Approval Surveillance of New
Molecular Entity Uptake in the Sentinel
Distributed Database

Nicole R. Haug1, Talia J. Menzin1,
Tiffany S. Woodworth1, Judith C. Maro1,
Jeffery S. Brown1 and Michael D. Nguyen2

1Harvard Medical School and and Harvard Pilgrim
Health Care Institute, Boston, MA; 2Food and Drug
Administration, Silver Spring, MD

Background:Monitoring the safety of newly approved
drugs is an important public health priority; however,
the level of drug uptake and data availability influences
the timing of active safety surveillance. Previous
studies have shown that drug uptake is highly variable.
Identifying easily defined characteristics of high-uptake
drugs will optimize planning of surveillance activities
for targeted new molecular entities (NMEs).

Objectives: To characterize the rate of uptake for
NMEs approved in 2013 and 2014 during their first
2–3 years on the market, using the sentinel distributed
database (SDD).

Methods:We examined the prevalence of the targeted
NMEs in the SDD that includes over 42 million

patients across 16 data partners actively enrolled with
drug and medical coverage. NMEs were identified
with National Drug Codes (NDCs), and Healthcare
Common Procedure Coding System (HCPCS) codes,
when applicable. Using prevalence rates for January
through December 2015, drug uptake was character-
ized as either: low (less than 1 user per 10,000
enrollees), medium (between 1 and 3 users per
10,000 enrollees), or high (more than 3 users per
10,000 enrollees). We reviewed marketed indications
and other drug market attributes (e.g., drug novelty)
for the high-uptake products.

Results: Of the 66 NMEs approved in 2013–2014,
62 (93.9%) had evidence of uptake in the SDD;
45 (72.6%) exhibited low uptake, 12 (19.4%) exhib-
ited medium uptake, and 6 (8.3%) high uptake. Of
the 6 NMEs with high uptake, 5 were treatments for
common conditions such as diabetes, depression, and
chronic obstructive pulmonary disease. Half of the 6
drugs with high uptake were considered novel NMEs,
that is, a first or second-in-class for the targeted dis-
ease. The most rapid uptake was a first-in-class NME
indicated for type 2 diabetes, a sodium-glucose co-
transporter 2 inhibitor, with 409,711 dispensings
among 87,544 users captured in 2015, two years
post-approval.

Conclusions: Preliminary findings from examining
NMEs approved in 2013 and 2014 are consistent with
previous studies and indicate large variability in drug
uptake. Drug novelty and prevalence of drug indica-
tion were common characteristics of high-uptake
drugs. NMEs with these characteristics are more suit-
able for early post-market safety monitoring.

540. Poor Correlation between Psoriasis Area and
Severity Index and Quantity of Topical Agents
Used in Six Preceding Months

David Hagg and Anders Sundström

Centre for Pharmacoepidemiology, Stockholm, Sweden

Background: The gold standard in measuring disease
severity in psoriasis is the Psoriasis Area and Severity
Index (PASI). It is a measure combining the involve-
ment and degree of disease of distinct parts of the
body. The measure is regularly registered in PsoReg,
the Swedish Quality Register for Systemic Psoriasis
Treatment. It is however not available on a nation-
wide scale. Given that the Swedish Prescribed
Drug Register registers all prescribed medications, a
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correlation between quantity of dispensed topical med-
ication and the PASI-score would make it possible to
estimate the disease severity in the entire population.

Objectives: We examined the correlation between the
PASI-values and the quantity in grams of dispensed
topical medications (emollients, topical corticosteroids
and topical calcipotriol).

Methods: A cross-sectional study on patients enrolled
in PsoReg between 2005 and 2013. Dispensed medi-
cations was assessed by cross-linking PsoReg with
the National Prescribed Drug Register. Disease activ-
ity was assessed by the PASI-score at the enrolment
in PsoReg. Pearson correlation coefficients (ρ) were
estimated between the PASI-score and the total quan-
tity of topical anti-psoriatic treatment during the
6-month previous period.

Results: In total, 3,478 patients were identified with
a topical anti-psoriatic treatment during the 6 months
lookback before enrollement in PsoReg, and with a
PASI-score registered. Out of these 1,783 (51.3%)
were treated with non-biological systemics, 419 pa-
tients (12.0%) with biologicals and 1,276 patients
(36.7%) were untreated with a systemic treatment
during the preceding year. The median (IQR) quan-
tity of topical treatment in the group of non-biologi-
cal treatment was 700 gram (290–1,440 gram) and
the median (IQR) PASI 5.3 (2.7–10.0), while in the
group of biologically treated patients the median
(IQR) quantity of topical treatment was 1000 gram
(500–1,900 gram) with a median (IQR) PASI of 7.5
(3.1–13.0). In the group of patients with no systemic
treatment the median (IQR) was 750 gram (320–
1,500 gram) with a median (IQR) PASI 9.4 (5.9–
13.8). The overall correlation between the quantity
of topical treatment and the PASI-score was
ρ=0.170. The corresponding correlation among the
patients with; no systemic treatment ρ=0.105, non-
biological treatment ρ=0.133 and biological treat-
ment ρ=0.370.

Conclusions: The correlation between grams of topi-
cal treatments and PASI-score was poor except in
those treated with biologics.

541. Patterns of Systemic Treatment for Psoriatic
Arthritis in the United States

Moa P. Lee, Joyce Lii, Yinzhu Jin, Rishi J. Desai,
Daniel H. Solomon, Joseph F. Merola and
Seoyoung C. Kim

Brigham and Women’s Hospital and Harvard Medical
School, Boston, MA

Background:With several emerging therapies in pso-
riatic arthritis (PsA) management, treatment patterns in
patients with PsA in real-world setting largely remain
unknown.

Objectives: To examine trends in use of systemic dis-
ease-modifying antirheumatic drugs (DMARD)
among patients with PsA in the U.S.

Methods: Using claims data (2004–2015) from a U.S.
commercial healthplan, we identified patients with
PsA who initiated a DMARD. Patient chasracteristics
and initial treatment patterns were assessed during
the baseline period of 6 months prior to treatment ini-
tiation (index date). We assessed treatment changes –
treatment modification defined as adding or switching
to any DMARDs other than the initial agent and dis-
continuation defined as an absence of any systemic
DMARD dispensations in 180 days following the
end of days supply after the last DMARD prescription
– over the 12-month period after the index date.
Poisson regression estimated age- and sex-adjusted in-
cidence rates (aIR) of treatment modification and dis-
continuation after the index date in each calendar year.

Results: A total of 9,222 patients with PsA initiated on
systemic treatment – 43% with biologic and 57% with
non-biologic DMARDs. Biologic initiators were
younger than non-biologic DMARD initiators (mean
age ± SD: 48 ± 13 years vs 52 ± 14 years) and had less
comorbidity burden but received more non-systemic
psoriasis treatment at baseline. Methotrexate (81%)
was the most frequently initiated non-biologic agent.
Etanercept (49%) and adalimumab (34%) and were
most commonly prescribed biologics. Non-biologic
DMARDs remained as the 1st line systemic treatment
over the past decade (55% in 2005 to 56% in 2015).
During the 12-month follow-up after the index date,
26% patients – 20% of biologic initiators and 31%
non-biologic DMARD – had their initial DMARD
treatment modified, with an increasing trend in treat-
ment modifications over successive calendar years (p
for trend=0.03). Overall, 5% of all patients had a com-
plete discontinuation of DMARDS within the 12-
month follow-up, but aIR (95% CI) decreased over
successive calendar years, from 0.09 (0.06–0.14) to
0.04 (0.03–0.05) per person-year (p<0.001).

Conclusions: In this large cohort of PsA patients,
initiation of non-biologic DMARDs, mainly
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methotrexate, remained the mainstay of first-line sys-
temic treatment. With a growing number of available
treatments for PsA, we found an increasing trend in
treatment modification after the initial DMARD use
and a decreasing trend in complete DMARD discon-
tinuation over the past decade.

542. Sub-Groups of Anti-Osteoporosis Drug Users,
and Associated Fracture Risk in Real World
Primary Care Settings: A Data-Driven Cluster
Analysis

Sara Khalid, M. Sanni Ali, Alan Silman and
Daniel Prieto-Alhambra

University of Oxford, Oxford, United Kingdom

Background: Data-driven cluster analysis can be used
to identify subgroups, based on key baseline character-
istics, within a population of users of specific drugs/
drug classes, enriching the existing analytical tools
for drug utilization research.

Objectives: We attempted to characterize subgroups
of anti-osteoporosis drug (AOD) users with similar
baseline characteristics, to better determine the influ-
ence of therapy their fracture risk.

Methods: Using the SIDIAP Database (anonymized
primary care records for >80% of the population of
Catalonia), 37,996 incident users of anti-osteoporosis
drugs (2007–2014) with complete data on risk factors
were analysed. Risk factors included age, gender,
body mass index, smoking, alcohol drinking, Charlson
index, steroid and sedative/s use, and fracture history.
Incident fracture (hip/non-hip) risk while on treatment
was estimated with follow-up from therapy initiation
to stopping/switching treatment or censoring. Data-
driven hierarchical clustering data-driven methods
were used to categorise subgroups of similar patients
into clusters. Each cluster was divided until no further
divisions could be made, or if the max number of clus-
ters was reached. Incidence (/100 person-years) and
relative risk of fracture (SHR) according to cluster
were then estimated.

Results: Patients could be stratified into one of five
clusters which usefully demonstrated differences in
fracture incidence: (1) elderly multi-morbid men with
high prevalence of smoking and drinking; (2) elderly
women with high co-morbidity; (3) systemic steroid
users; (4) secondary prevention (previous fracture his-
tory); and (5) younger (early post-menopause) women

with low-medium co-morbidity. Group 4 had the
highest fracture incidence (1.05 (95% CI 0.88–1.22),
and 4.63 (95% CI 4.29–4.97), for hip and non-hip
fractures, respectively); whilst Group 5 had lowest
fracture rates (0.15 (95% CI 0.11–0.20), 1.72 (95%
CI 1.58–1.87), for hip and non-hip fractures,
respectively).

Conclusions: Our study identified sub-groups within
AOD users, including expected patient groups but also
a surprising cluster of younger women with low frac-
ture risk, where therapy is probably not recommended.
Further work should explore the usefulness of data-
driven algorithms for drug utilisation research.

543. Impact of Concomitant Use of Disease
Modifying Antirheumatic Drugs and Methotrexate
Administration Route on Durability of Biologic
Treatment: Results from the Ontario Best Practice
Research Initiative (OBRI) Cohort

Arthur Lau1, Mohammad Movahedi2,3,
Carter Thorne4, Angela Cesta2, Xiuying Li2,
Sandra Couto2, John Sampalis3,
Emmanouil Rampakakis3, Claire Bombardier and
other OBRI investigators2,5,6

1St. Joseph’s Hospital, McMaster University, Hamilton,
ON, Canada; 2Toronto General Hospital Research
Institute, University Health Network, Toronto, ON,
Canada; 3JSS Medical Research, Montreal, QC,
Canada; 4Southlake Regional Health Centre, Newmar-
ket, ON, Canada; 5Institute of Health Policy, Manage-
ment, and Evaluation (IHPME), Toronto, ON,
Canada; 6Mount Sinai Hospital, Toronto, ON, Canada

Background: Prior controlled clinical trials and obser-
vational studies have suggested that concurrent
DMARD therapy enhances the efficacy of TNF inhib-
itors. Furthermore, differences in the effectiveness and
survival of subcutaneous vs. oral methotrexate have
been previously shown.

Objectives: To assess the impact of concomitant
DMARD use and methotrexate route of administration
on time to biologic discontinuation in RA patients ini-
tiating biologic treatment in a large Canadian observa-
tional cohort.

Methods: Patients enrolled in the Ontario Best Prac-
tice Research Initiative (OBRI) that initiated biologic
therapy and had at least one follow-up assessment
were included in the primary analysis. Patients using
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combination therapy with biologics and MTX were
also included for the subgroup analysis. The impact
on biologic discontinuation was assessed with multi-
variate Cox regression using concomitant DMARD
use (primary analysis) and MTX route of administra-
tion (secondary analysis) as time-dependent
covariates.

Results: Among the 748 patients included in the pri-
mary analysis, 116 (15.5%) received biologic mono-
therapy and 632 (84.5%) were on combination
therapy. Mean (SD) age was 55.5 (12.7) years, while
the majority were females (79.1%). Over a mean
(SD) follow-up of 1.8 (1.6) years biologic discontinu-
ation was reported for 38.6% of patients. Upon
adjusting for potential confounders, no significant dif-
ferences were observed between combination therapy
vs. biologic monotherapy in discontinuation due to
any reason, inefficacy and safety reasons, or ineffi-
cacy. However, patients on combination therapy had
significantly lower hazard of discontinuation due to
safety reasons as compared to patients on monother-
apy [0.47 (0.28–0.78), 0.004]. In the subgroup analy-
sis, no statistical association between route of MTX
administration and biologic durability was observed.

Conclusions: This study showed that concomitant use
of DMARDs is not associated with durability of bio-
logic treatment in Canadian routine clinical practice.
However, a lower hazard for discontinuation due to
safety reasons was observed in patients on combina-
tion therapy suggesting potential survivor bias. Fur-
thermore, neither route nor dose of MTX were
significant predictors of biologic durability. Non-sig-
nificant results might be due to small sample size and
lack of statistical power.

544. Antipsychotic Utilization Patterns in a Cohort
of 1.5 Million Schizophrenic Patients. A Cross-
National Study

Gabriel Sanfelix-Gimeno1, Gianluca Trifirò2,
Elisabetta Patorno3, Francesco Giorgianni2,
Janet Sultana2, Michele Tari4, Zhigang Lu3,
Krista Huybrechts3 and Isabel Hurtado1

1Health Services Research Unit, Center for Public
Health Research (CSISP-FISABIO), Red de
Investigación en Servicios de Salud en Enfermedades
Crónicas, Valencia, Spain; 2Department of Biomedi-
cal and Dental Sciences and Morphofunctional Imag-
ing, University of Messina, Messina, Italy; 3Division
of Pharmacoepidemiology and Pharmacoeconomics,

Brigham and Women’s Hospital, Boston, MA;
4Caserta Local Health Unit, Caserta, Italy

Background: Schizophrenia is a severe mental disor-
der associated with significant morbidity. Antipsy-
chotic (AP) medications are a key component of the
therapeutic management of schizophrenic patients,
but little is known about variation in AP utilization
patterns across countries with different healthcare sys-
tems and sociocultural contexts.

Objectives: To examine utilization patterns of anti-
psychotic medications in schizophrenic patients in
three European countries and US.

Methods: The cohort included patients aged ≥15
years, with a diagnosis of schizophrenia nested in
five datasets from four countries: Spain (Valencia
region), Italy (Caserta province-ARIANA), UK
(THIN), and US (MAX dataset-Medicaid and
Optum Clinformatics). We identified “new treatment
episodes” (NTE), defined as treatment episodes with
no antipsychotic prescriptions within 6 months be-
fore initiation, and we required six-month eligibility
period before and after the NTE. NTE were de-
scribed in terms of the AP class (first generation -
FGA- vs. second generation -SGA) and formulation
(oral, short-acting and long-acting). Incidence of
new treatment episodes was estimated over time.

Results: We identified 2,902 patients with schizophre-
nia in Italy, 26,627 in Spain, 25,377 in UK, 131,223 in
the US commercial health plan and 1,217,111 in the
US Medicaid. The percentage of patients treated with
AP was 85.1% in Italy, 90.3% (Spain), 71.5% (UK),
73.8% (US-commercial) and 80.3% (US-Medicaid).
The most common antipsychotic class used across
countries was SGA, ranging from 64.5% (UK) to
87.9% (US-commercial), and remained stable over
time. Oral formulations were the most frequent formu-
lations, representing ≈0–80% (except in UK: 44%) of
the total consumption for FGA and ≥90% for SGA.
Use of long-acting formulations was highly variable,
ranging from 14.0% (US-Commercial) to 55.9%
(UK) for FGA and from 0.6% (US-Medicaid) to 9.2
(Spain) for SGA. The annual incidence of NTE was
≈10% for UK and US, and 15–20% for Spain and Italy

Conclusions: Utilization patterns of AP in schizo-
phrenic patients varied considerably across countries,
with southern European countries having a more inten-
sive antipsychotic use. This raises questions about ap-
propriateness of AP use
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545. Use of Psychotropics in Patients Newly
Diagnosed with Cancer as Compared to New
Diagnoses of Coronary Heart Diseases or Diabetes

Marie Tournier1, Emilie Casarotto1, Pierre Verger2,
Bernard Begaud1, Elodie Pambrun1 and
Annie Fourrier-Reglat1

1University of Bordeaux, Bordeaux, France; 2Aix-
Marseille University, Marseille, France

Background: Stress and anxiety induced by the oc-
currence of chronic diseases may lead to psychotro-
pic use. Psychotropic (Psych) initiation may vary
according to the prognosis and symptomatology of
diseases.

Objectives: A cohort study was set up in the French
Health insurance database (EGB) to assess use and de-
terminants of Psych use in patients newly diagnosed
with cancer (CA), coronary heart disease (CH) or dia-
betes (DI).

Methods: Three cohorts of adults newly benefiting
from the insurance coverage for CA, CH or DI be-
tween Jan 1, 2007 and Dec 31, 2013 were set up from
the EGB database, a 1/97 permanent random sample of
the national healthcare insurance database. Psych use
was described over the 3 months before and the 6
months after the date of registry in the EGB for CA,
CH and DI. Multivariate logistic regression analyses
were used for identifying factors associated to the ini-
tiation of Psychs over the study period.

Results: A total of 6737 patients with CA, 4508 with
CH and 10577 with DI were included in the 3 cohorts.
Compared to the 3 months before, incident use of
Psychs increased during the 3 months after registration
from 5.6% to 13.4% for CA, and from 3.6% to 10.0%
for CH cohorts. These incidences decreased respec-
tively to 4.6% and to 2.8% over the 3 following
months, Psych use remained fairly stable in the DI co-
hort over the three 3-month periods (3.6%, 3.5% and
2.3%). In multivariate analysis, an interaction was
found according to the use or not of analgesics. In
non-analgesic users, CH patients were more likely
than CA patients to initiate Psych (angina pectoris:
OR=2.78; 95% CI: 1.40–5.53 – myocardial infarc-
tion: 2.47; 1.41–4.32). In analgesic users, insulin-de-
pendent DI (IDDI) and non-insulin dependent DI
(NIDDI) patients were less likely than CA patients to
initiate Psych use (IDDI: OR=0.54; 0.38–0.76 –
NIDDI: 0.41; 0.35–0.48).

Conclusions: Use of psychotropics may differ accord-
ing to the occurrence of cancer, coronary heart or dia-
betes diseases and might be due to the severity of the
cancer as regards to the difference in the three cohorts
according to the use or not of analgesics.

546. Antipsychotics Are Forever? De-Prescribing
of Antipsychotics in Residential Aged Care

Lisa G. Pont, Magda Z. Raban, Joyce Siette,
Rebecca Mitchell, Andrew Georgiou and
Johanna Westbrook

Macquarie University, Sydney, Australia

Background: De-prescribing should be considered
when the risk of harm outweighs potential benefits.
The use of antipsychotics for behaviour management
in dementia in residential aged care is one therapeutic
area where limited benefit and considerable harms
highlight the need for routine de-prescribing. Little is
known about de-prescribing of antipsychotics in daily
practice among nursing home residents.

Objectives: The aim of this study was to explore anti-
psychotic de-prescribing in a large cohort of nursing
home residents.

Methods: Design and setting: A retrospective cross
sectional study nested within a longitudinal cohort of
2440 nursing home residents from 36 facilities was
conducted. Data source: Retrospective Pharmacy sup-
ply data for all residents present in the Facility on Jan-
uary 11, 2017 were used to identify medication use
profiles for each resident from the date of admission
to the Facility. Definitions: Cessation was defined as
stopping an antipsychotic agent without recommence-
ment or initiation of an alternate agent within 7 days of
stopping. Switching was cessation of one antipsy-
chotic and commencement of an alternate antipsy-
chotic within a 7-day period. Recommencement was
defined as cessation of an antipsychotic and com-
mencement of the same antipsychotic or an alternate
antipsychotic more than 7 days after the original agent
was ceased.Main outcome measures: Rates of antipsy-
chotic cessation, switching and recommencement.

Results: Within the cohort 30% of residents (n=732)
used one or more antipsychotics during their nursing
home admission. Antipsychotics were ceased for 284
residents during their nursing home admission. 5.5%
(n=40) of antipsychotic users switched agents. Only
7 residents recommenced an antipsychotic following
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cessation. The average duration of use prior to antipsy-
chotic cessation was 416 (0.40) days.

Conclusions: De-prescribing of antipsychotics ap-
pears to be occurring in nursing homes; however, res-
idents are using antipsychotic agents for extended
periods of time. Given the limited potential benefits
of antipsychotic medicine and the extensive harms as-
sociated with use of these medicines in older popula-
tions, strategies focused on timely de-prescribing of
these medicines are warranted.

547. Antipsychotic Drug Use by Community
Dwelling Older Persons and Adherence to STOPP
Criteria after a Fall

Shanna C. Trenaman, David Gardner,
Barbara Hill-Taylor, Kara Matheson and Ingrid Sketris

Dalhousie Univeristy, Halifax, NS, Canada

Background: Despite well-established concerns (e.g.,
falls and death), antipsychotics remain frequently pre-
scribed for older adults. STOPP (screening tool of
older persons’ potentially inappropriate prescriptions)
criteria identify continued antipsychotic use after a
fall-related hospitalization as potentially inappropriate.
In Nova Scotia, prevalence of antipsychotic prescrib-
ing and agreement with STOPP criteria is unknown.

Objectives: To determine trends and predictors asso-
ciated with antipsychotic prescription claims by Nova
Scotia Seniors’ Pharmacare Program (NSSPP) benefi-
ciaries and fall-related hospitalization.

Methods: A descriptive cross-sectional cohort study
of NSSPP beneficiaries ≥66 years with prescription
claims for an antipsychotic from April 1, 2009 to
March 31, 2013 was completed. Beneficiaries with
fall-related hospitalizations were identified from the
Canadian Institute for Health Information Discharge
Abstract Database and linked to the cohort. Antipsy-
chotic claims and concordance with STOPP criteria
were main outcomes. The relationship of age, gender,
fiscal year, length of stay, and days supply of antipsy-
chotic to concordance with STOPP criteria were stud-
ied. Descriptive statistics and logistic analysis were
performed. Odds ratios and their 95% confidence in-
tervals for the association of risk factors and concor-
dance were calculated.

Results: Within the study period, 10.6% (n=13,636)
of all NSSPP beneficiaries ≥66 years were dispensed

an antipsychotic drug, approximately 70% of which
were second generation agents. Of these, 4.3%
(n=585) experienced a fall-related hospital admis-
sion; 62 died in hospital. Of survivors, 76.5% made
a claim for an antipsychotic drug within 100 days
of discharge. None of the variables evaluated were
associated with dispensation of an antipsychotic
within 100 days of discharge.

Conclusions: More than 75% of NSSPP beneficia-
ries who had made a claim for an antipsychotic
drug in the 100 days prior to a fall-related hospital-
ization, continued the drug class after discharge.
This demonstrates limited concordance with STOPP
criteria and the opportunity for health team, system,
and policy interventions. Future studies should eval-
uate risk factors for concordance with STOPP
criteria.

548. Usage Patterns and Determinants of
Hypnotics and Anxiolytics in Patients Newly
Diagnosed with Cancer

Annie Fourrier-Reglat1, Emilie Casarotto1,
Pierre Verger2, Bernard Begaud1,
Elodie Pambrun1 and Marie Tournier1

1University of Bordeaux, Bordeaux, France; 2Aix-
Marseille University, Bordeaux, France

Background: Diagnosis of cancer has been reported
as associated with a two-fold prevalence increase of
anxiety and/or mood disorders. Using the French in-
surance claims database EGB (Echantillon Généraliste
des Bénéficiaires).

Objectives: We aimed to describe the temporal trends
of psychotropic drug dispensation in subjects present-
ing with a diagnosis of cancer.

Methods: A cohort including adults newly benefiting
from the insurance coverage for a cancer between Jan
1, 2007 and Dec 31, 2013 was set up from the EGB
database, a 1/97 permanent random sample of the na-
tional healthcare insurance database. Psychotropic
use was described over the 3 months before and the
9 months after the date of registry in the EGB for
CA. Incident users were classified as chronic users
(treatment duration of ≥28 days for hypnotics, and
≥84 days for anxiolytics). Multivariate logistic re-
gression analyses were used for identifying factors
associated to the chronic use of hypnotics and
anxiolytics.
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Results: A total of 6737 patients with cancer (CA)
were included in the cohort. Over the 3 months pre-
ceding the registry of CA in the database, incidence
of psychotropic use was 5.6%. It increased to 13.4%
during the 3 months after registry and decreased to
4.6% and 2.8% during the following 3–6-month and
6–9-month periods, respectively. Chronic use of hyp-
notics was 3% over the 3 months following CA regis-
try, it was lower than 1.5% over the next months. Over
these periods, chronic use of anxiolytics was 3.7% and
less than 1%, respectively. Factors associated to the
chronic use of hypnotics or anxiolytics were the
presence of a pulmonary cancer (OR=1.98; 95% CI:
1.23–3.18 and 2.02; 1.35–3.00), concomitant use of
antidepressants (1.50; 1.13–2.00 and 2.23; 1.78–2.79).
Chronic use of hypnotics was also significantly associ-
ated to the presence of metastases (1.71; 1.27–2.29)
and less likely in women (0.59: 0.38–0.91).

Conclusions: Incident use of hypnotics and anxio-
lytics were the highest over the trimester following
cancer registry in the EGB database. Factors associ-
ated to their chronic use were mainly those related to
poor prognosis or severe forms of cancer.

549. Assessing the Quality of Treatment with
Attention-Deficit/Hyperactivity Disorder
Medication in Denmark

Lotte Rasmussen1, Helle Wallach-Kildemoes2,
Helga Zoëga3,4, Niels Bilenberg1,5, Jesper Hallas1 and
Anton Pottegård1

1University of Southern Denmark, Odense, Denmark;
2University of Copenhagen, Copenhagen, Denmark;
3University of Iceland, Reykjavík, Iceland; 4Centre
for Big Data Research in Health, UNSW, Sydney,
Australia; 5Mental Health Services in the Region of
Southern Denmark, Odense, Denmark

Background: Treatment guidelines for attention-
deficit/hyperactivity disorder (ADHD) may help to en-
sure equal access to and quality of treatment across a
country by standardizing the management of ADHD.

Objectives: We aimed to assess selected parameters
regarding quality of ADHD treatment in Denmark, fo-
cusing on the initiation of ADHD medications in chil-
dren and adolescents.

Methods: This was a descriptive registry-based
study. We included all Danish children and adoles-
cents with a first-ever prescription for ADHD

medication from 2005 through to 2014. We described
the study population according to age at index date,
gender, and index medication. We assessed the pro-
portion of children initiated with ADHD medication
without a diagnosis or the consult of a primary men-
tal health care specialist, and the timing between ini-
tiation of ADHD medication and establishment of the
ADHD diagnosis.

Results: We identified 22,100 children and adoles-
cents with a first-ever prescription for ADHD medica-
tion. The median age at index date was 11 years and
74% were boys. In total, 51% had an ADHD diagnosis
before initiating treatment, 32% had only a consult
with a primary mental health care specialist, while
17% initiated treatment without neither an ADHD di-
agnosis nor the consult with a primary mental health
care specialist. For those with no diagnosis or contact
prior to treatment initiation, the median time from first
prescription and until diagnosis or contact was 560
days (IQR: 180; 1462). One year after first prescrip-
tion, 13% had still no diagnosis or no consult with a
primary mental health care specialist.

Conclusions: The majority of children had either a di-
agnosis or a consult with a primary mental health care
specialist prior to initiating ADHD treatment, which is
in agreement with treatment guidelines. Almost one-
fifth of children had no diagnosis or contact before ini-
tiating treatment, and only one-fourth of these children
received a diagnosis or had a contact in the year after
treatment initiation.

550. Psychotropic Medication Use in Sudden
Unexpected Death Victims

Mariya Husain1, Greta Bushnell2, Mitchell Conover2,
Jessica Ford3, Zachariah Deyo4 and Ross SimpsonJr.1

1University of North Carolina School of Medicine,
Chapel Hill, NC; 2University of North Carolina
Gillings School of Global Public Health, Chapel Hill,
NC; 3East Carolina University, Greenville, NC; 4Uni-
versity of North Carolina Eshelman School of Phar-
macy, Chapel Hill, NC

Background: Psychotropic medication use increases
the risk for cardiovascular events, including QT inter-
val prolongation and torsades de pointes arrhythmias.
These events often contribute to sudden cardiac
death, but little is known about the utilization of psy-
chotropic medications among sudden unexpected
death victims.
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Objectives: To describe the psychotropic medication
history in out-of-hospital sudden unexpected
death victims.

Methods: We screened out-of-hospital deaths from
03/2013 to 03/2015 in Wake County, North Car-
olina for individuals ages 18–64 years. Death cer-
tificates, scene reports from Emergency Medical
Services, medical examiner reports, and medical
records were adjudicated to exclude institutional-
ized victims that died of non-natural deaths, ter-
minal illness, or drug overdoses. Using the most
recent medical record with a medication list (up
to 2 years prior to death), we abstracted psycho-
tropic and pain medications under the ATC ner-
vous system (N) classification. We also
abstracted diagnoses of mental illness and chronic
medical conditions.

Results: Our final registry included 404 cases,
276 of which had medical records available. Of
these cases, 47% (95% CI: 41–53) were pre-
scribed at least one psychotropic drug, 29% an
antidepressant, 20% a benzodiazepine, and 13%
an antipsychotic. Among those prescribed a ben-
zodiazepine, 65% (CI: 52–77) were also pre-
scribed an antidepressant and 36% (CI: 24–50)
an opioid, comprising 13% and 7% of victims,
respectively. Among victims with a recent mental
health diagnosis (n=110), 72% (CI: 62–80) were
prescribed a psychotropic drug, and 31% (CI:
23–40) had been prescribed an opioid compared
to 31% (CI: 24–38) and 15% (CI: 10–21), re-
spectively, in patients without a mental health di-
agnosis. Cases with coronary artery disease,
diabetes, or chronic respiratory disease had a
non-significantly higher proportion of psychotropic
medication use (52% CI: 45–59) and opioid use
(25% CI: 19–31) compared to cases with none
of these comorbidities (37% CI: 27–47 and 13%
CI: 7–22).

Conclusions: Approximately half of sudden death
victims in our registry were prescribed a psycho-
tropic medication prior to death, with elevated
use in victims with comorbid conditions. We also
identified potentially harmful medication use, such
as concurrent opioid and benzodiazepine use.
Given that psychiatric illness, psychotropic medi-
cine use, and potentially harmful medication use
may contribute to sudden death, efforts to im-
prove appropriate psychotropic medication use in
chronically ill adults are warranted.

551. Point Prevalence Survey of Benzodiazepine
Use in Nova Scotia (Canada) Hospitals

Heather Neville1, Mia Losier2, Jennifer Pitman2,
Melissa Gehrig1, Jennifer Isenor2, Laura Minard1,
Ellen Penny1 and Susan Bowles1,2

1Nova Scotia Health Authority, Halifax, NS, Canada;
2Dalhousie University, Halifax, NS, Canada

Background: Benzodiazepines (BZD) and sedative-
hypnotic drugs (SHDs), such as zopiclone and the an-
tidepressant trazodone, pose a number of risks to
adults of all ages which include confusion, falls and
fractures. Use of these drugs is poorly understood in
the acute care setting.

Objectives: To determine the point prevalence of
BZD/SHDs in all Nova Scotia hospitals with ≥30
acute care beds.

Methods: A point prevalence survey (PPS) was con-
ducted on adults ≥18 years old admitted to hospitals
in Nova Scotia between May and August 2016. The
number of patients who received a BZD/SHD within
the 24 hours prior to the start of the survey was divided
by the total number of patients admitted to each ward
to determine prevalence. Exclusions were drugs given
by the intravenous route, and patients in long term
care, mental health, addiction treatment, or critical
care. The primary outcome was BZD/SHD prevalence.
We further analyzed BZD/SHD use by age, sex, drug,
indication, and initiation of drug in hospital.

Results: All 16 eligible hospitals participated in the
PPS. The overall prevalence of BZD/SHD use was
34.6% (487/1409) and ranged from 15.6–56.3%
across hospitals. The average age of patients who re-
ceived a BZD/SHD was 70.3 years, 30.8% of patients
were ≥80 years of age, and 54.6% of patients were fe-
male. The most commonly used drugs included
zopiclone (32.0%), lorazepam (21.9%), trazodone
(21.9%), and clonazepam (11.3%). The most common
indications were bedtime/daytime sedation (60.0%)
and anxiety (12.5%). In 17% of cases the indication
could not be determined. Over half (55.7%) of the
medications had been initiated at home and continued
in hospital, 37.6% were started in hospital, and 6.7%
were unknown.

Conclusions: BZD/SHDs were used by approxi-
mately 35% of patients in Nova Scotia (Canada) hos-
pitals. Areas identified for quality improvement
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included examining use in older adults, preventing po-
tentially inappropriate initiation of BZD/SHDs in hos-
pital, and improving the documentation of indications
for BZD/SHD use.

552. Utilization of Attention Deficit Hyperactivity
Disorder Medications (ADHD) by Adults in 13
Countries

Sudha R. Raman1, Kenneth K.C. Man2,
Shahram Bahmanyar3, Greta Bushnell4,
Yea-Huei KaoYang5, Øystein Karlstad6,
Kiyoshi Kubota7, Edward Chia Cheng Lai5,
Jaana E. Martikainen8, Géric Maura9,
Dolores Montero10, Anton Pottegård11, Nicole Pratt12,
Elizabeth E. Roughead12, Til Stürmer4,
Chien-Chou Su5, Helga Zoéga13,14,
Mariam C.J.M. Sturkenboom15 and Ian C.K. Wong16

1Duke University, Durham, NC; 2University of Hong
Kong, Pokfulam, Hong Kong; 3Karolinska Institutet,
Stockholm, Sweden; 4University of North Carolina at
Chapel Hill, Chapel Hill, NC; 5National Cheng Kung
University, Tainan, Taiwan; 6Norwegian Institute of
Public Health, Oslo, Norway; 7NPO Drug Safety
Research Unit Japan, Tokyo, Japan; 8Social Insur-
ance Institution of Finland (Kela), Helsinki, Finland;
9French National Health Insurance (CNAM-TS),
Paris, France; 10Spanish Agency on Medicines and
Medical Devices, Madrid, Spain; 11University of
Southern Denmark, Odense, Denmark; 12University
of South Australia, Adelaide, Australia; 13University
of Iceland, Reykjavík, Iceland; 14University of New
South Wales, Sydney, Australia; 15Erasmus University
Medical Center, Rotterdam, Netherlands; 16UCL
School of Pharmacy, London, United Kingdom

Background: The global epidemiology of ADHD
medications for adults varies by region and measure-
ment methods. Cross-national comparisons of ADHD
medication use among adults have included estimates
from North America and Europe but as yet, none have
included estimates from Asia.

Objectives: To determine overall and subgroup-spe-
cific prevalence of ADHD medication use in adults
19+ years of age in 13 countries, with particular fo-
cus on relative trends in prevalence of medication
use over time.

Methods: We conducted an observational study using
population-based electronic health recorddatabases from
13 countries (4 in Asia and Oceania, 8 in Europe and 1 in

North America) using a common protocol approach to
estimate use of licensed ADHD prescribed/dispensed
medication (identified using ATC classification codes).
Medication use was defined as at least one prescription
in the year period; anADHDdiagnosis was not required.
Annual prevalence (/1000 adults) with 95% confidence
intervals (CI) of ADHD medications were calculated
within availabsle years in each country between 2001
and 2015, stratified by gender over time. Cross-sectional
comparisons were made for 2010.

Results: Prevalence of any ADHD medication (/1000
adults) in 2010 varied between 0.03 (95% CI 0.02–
0.04) in Japan to 20.7 (95% CI 20.6–20.7) in a US
commercial insurance population (ages 18–64 years).
ADHDmedication prevalence increased over the avail-
able study period in all countries: the absolute annual
increase ranged from 0.01/1000 adults in Hong Kong
to 1.03/1000 adults in the US; the relative annual in-
crease ranged from 5.9% in the US to 65.7% in
Japan. In 2010, the male to female ratio in ADHDmed-
ication prevalence was greater than 1 in twelve of thir-
teen participating countries, ranging from 1.1 (Iceland)
to 1.9 (Hong Kong). The male to female ratio was 0.9
in the US. In 2010, in countries with more than one li-
censed ADHD medication for adults, methylphenidate
was the most commonly used ADHDmedication in the
majority of countries (e.g. 79.3% of adults who used
ADHD medication in Sweden and 96.5% in Hong
Kong). The proportion of adults who had used methyl-
phenidate was lower in Australia (23.6%), the US
(19.9%) and the UK (41.0%).

Conclusions:When using a common protocol to mea-
sure medication utilization, we observed consistent in-
creases in ADHD medication use among adults over
time in these 13 countries.

553. Interprovincial Variation of Psychotropic
Prescriptions Dispensed to Older Canadian Adults

Cody D. Black1, Lisa McCarthy2,3, Tara Gomes2,4,
Muhammad Mamdani2,5,4, David Juurlink6,4 and
Mina Tadrous2,5,4

1University of Ottawa, Ottawa, ON, Canada; 2Uni-
versity of Toronto, Toronto, ON, Canada; 3Women’s
College Hospital Research Institute, Toronto, ON,
Canada; 4Institute for Clinical Evaluative Sciences,
Toronto, ON, Canada; 5St. Michael’s Hospital,
Toronto, ON, Canada; 6Sunnybrook Health Sciences
Centre, Toronto, ON, Canada
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Background: Use of antipsychotics for the manage-
ment of insomnia and behavioural symptoms of de-
mentia has garnered much attention due to concerns
about their safety and lack of efficacy. There is little
known about cross-jurisdictional comparisons on
their use, or the use of other potentially harmful psy-
chotropic medications that may be prescribed for the
same indications, including benzodiazepines and
trazodone.

Objectives: To describe the interprovincial variation
in the rates ofs use of three psychotropic medication
classes in Canada between 2010 and 2013: antipsy-
chotics (AP), benzodiazepines (BZD) and trazodone.

Methods: A population-based cross-sectional study of
all antipsychotics, benzodiazepines and trazodone pre-
scriptions dispensed by Canadian retail pharmacies to
seniors (≥65 years) was conducted, leveraging data ob-
tained from IMS Health Canada Inc. from their GPM
data, from 01/2010 to 12/2013. The number of pre-
scriptions dispensed nationally and by province per
1,000 population in 2013 for adults aged ≥65 years
was reported.

Results: Monthly benzodiazepine use decreased
3.6% nationally (106 to 101 per 1000) from 2010
to 2013, while antipsychotic and trazodone use rose
20.3% (from 67 to 80 per 1000) and 25.3% (from
24 to 30 per 1000) respectively. Provinces had vary-
ing utilization patterns in 2013, with western prov-
inces (British Columbia, Alberta, Saskatchewan and
Manitoba) prescribing more antipsychotics than ben-
zodiazepines (561 (AP) vs. 464 (BZD) per 1000),
and eastern provinces (Newfoundland & Labrador,
Nova Scotia, New Brunswick and Prince Edward Is-
land) prescribing more benzodiazepines (540 (AP)
vs. 978 (BZD) per 1000). Quebec had the highest
rate of antipsychotic (1658 per 1000) and benzodiaz-
epine (2800 per 1000) use in Canada. The rate of
trazodone use in Ontario was the highest in Canada
(468 per 1000).

Conclusions: Psychotropic medication use in Canada
rose between 2010 and 2013, with regional variation
observed. Western provinces appear to favour antipsy-
chotics, while eastern provinces favour benzodiaze-
pines. Future work is needed to determine the factors
that explain the geographic preference for antipsy-
chotics or benzodiazepines in the east versus west.
These insights will help to develop region specific
strategies to improve prescribing of psychotropic med-
ications in the elderly.

554. Prevalence of Concomitant Use of
Psychotropic Drugs with Severe or Major Drug-
Drug Interactions in Children and Adults with
Psychotropic Therapy

Xinyue Liu, Juan Hincapie Castillo, Yanmin Zhu,
Regina Bussing and Almut Winterstein

University of Florida, Gainesville, FL

Background: Concomitant use of multiple psychotro-
pic drugs (psychotropic polypharmacy, PP) has in-
creased dramatically in the past two decades. One
universal problem involving PP is pharmacodynamic or
pharmacokinetic drug-drug interactions (DDIs). To our
knowledge, there are no population-based epidemiologi-
cal studies that have systematically assessed the preva-
lence of psychotropic combination therapies with DDIs.

Objectives: To describe the prevalence of concomi-
tant use of psychotropic drugs with severe or major
DDIs in Medicaid enrollees during 1999–2010.

Methods: Psychotropic drug combinations with severe
or major DDIs were identified from AHFS Drug Infor-
mation®, Clinical Pharmacology®, Micromedex®
andLexicomp®.The2-yearprevalenceofPPwithDDIs
inMedicaid enrollees from29US stateswho received at
least one psychotropic medication was estimated based
on the refill pattern method. The analysis was then strat-
ified by age.

Results: There were 59 severe or major psychotropic
DDIs extracted. The 2-year prevalence for each PP
with severe or major DDIs was below 0.5% in children
and below 1.5% in adults. The 2-year prevalence of
using at least one such PP was as high as 2% in chil-
dren and 7% in adults and was stable across the 12
years. Prevalence increased with age with adults be-
tween 40 and 49 years having the highest prevalence.

Conclusions: More studies are needed to evaluate the
safety of PP, especially for combinations with poten-
tial for severe DDI.

555. Variation in Antipsychotic Use in Hospitalized
Older Adults After Cardiac Surgery

Dae Kim1, Mufaddal Mahesri1, Brian Bateman1,
Krista Huybrechts1, Sharon Inouye2,
Edward Marcantonio2, Shoshana Herzig2,
E. Wesley Ely3, Pratik Pandharipande3,
Margaret Pisani4 and Jerry Avorn1
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1Brigham and Women’s Hospital, Boston, MA; 2Beth
Israel Deaconess Medical Center, Boston, MA; 3Van-
derbilt University Medical Center, Nashville, TN;
4Yale-New Haven Hospital, New Haven, CT

Background: Despite unclear efficacy and safety con-
cerns, many hospitalized older patients are treated off-
label with antipsychotic drugs for postoperative
delirium.

Objectives: This study aimed to evaluate temporal
trends and patterns of antipsychotic use after cardiac
surgery.

Methods: We analyzed the Premier Research Data-
base, a nationwide hospital claims database, which
contained 297,466 older adults (mean age: 74 years)
without psychiatric diagnoses who underwent major
cardiac surgery at 465 United States hospitals in
2004–2014. Temporal trends in antipsychotic pre-
scribing patterns and variation across hospitals were
examined. Hospitals were categorized into quintiles
according to the hospital-level prescribing rate. We ex-
amined the patient’s propensity to receive an antipsy-
chotic in relation to the hospital-level antipsychotic
prescribing quintile.

Results: The overall proportion of patients receiving
antipsychotics declined from 9.0% (n=2,559/28,282)
in 2004 to 6.4% (n=1,329/20,667) in 2014. Use of
haloperidol (7.8% to 4.9%) and risperidone (1.1% to
0.3%) declined, while quetiapine use tripled (0.6% to
2.0%). The proportion of treated patients varied from
0.0% to 37.2% across hospitals (median: 6.5% overall,
2.6% in quintile 1, 15.0% in quintile 5). Potentially ex-
cessive dosing, defined using the Center for Medicare
and Medicaid Services dosing guidelines for long-term
care residents, occurred in 55.8 per 100 patient-days of
antipsychotic exposure. After adjusting for patient-
level and hospital-level characteristics, patients treated
at hospitals in the highest quintile were 7.6-fold more
likely to receive antipsychotics than those treated at
hospitals in the lowest quintile (odds ratio: 7.55; 95%
confidence interval: 5.78, 9.86).

Conclusions: The overall rate of antipsychotic pre-
scribing after cardiac surgery has declined, but substan-
tial hospital-level variation and potentially excessive
dosing persist. The degree of variation is greater than
the previously reported variation in medical patients.
These findings suggest lack of high-quality
evidence on postoperative antipsychotic use and
variable prescribing practice among cardiac surgeons.

556. Body Weight and Gender Differences in
Prescribing Antidepressants by Primary Care
Providers

Svetlana Puzhko1, Rachael Morkem2,
David Barber2 and Gillian Bartlett1

1McGill University, Montreal, QC, Canada; 2Queen’s
University, Kingston, ON, Canada

Background: Obese patients with depression can be
less responsive to an antidepressant (AD) treatment,
and this can be modulated by gender. Some AD have
obesogenic effect, contributing to the obesity epi-
demic. It is thus important to assess AD prescribing
by primary care providers in relation to patients’ body
weight and gender.

Objectives: Use a national primary care practice data-
base to compare (1) the distribution of patients with
AD prescriptions, based on their gender and weight
category and (2) proportions of men and women pre-
scribed AD known to modulate body weight.

Methods: Study population was extracted from the
ElectronicMedicalRecorddataof theCanadianPrimary
Care Sentinel Surveillance Network (CPCSSN) for
2010–2015. Of 277466 patients aged 18–65, 24257
had a history of depression andwere included for analy-
sis.MeasureswereBMI, gender, andAD type.BMIwas
classified as underweight (<18.5 kg/m2), normalweight
(18.5–24.99 kg/m2), overweight (25–29 kg/m2), or
obese (≥30 kg/m2). Descriptive and chi-square statistics
were applied; 95% confidence intervals (95% CI) were
calculated by Newcomb–Wilson method.

Results: Among patients with a history of depression,
equal proportions of underweight and normal weight
patients of both genders were prescribed AD. Simi-
larly, equal proportions of normal weight and over-
weight men with depression received AD. In contrast,
3.2% (95% CI [0.5, 5.9]) more obese men were pre-
scribed AD, compared with normal weight men. Com-
pared with normal weight women with depression,
1.8% (95% CI [0.1, 3.4]) more overweight women
and 3.3% (95% CI [1.8, 4.8]) more obese women re-
ceived AD. Amitriptyline (medium-risk for weight
gain) was prescribed for 2.8% (95% CI [1.9, 3.5]) more
women than men, and mirtazapine (medium-risk for
weight gain) for 4.2% (95% CI [2.4, 5.0]) more men
than women. Paroxetine (low risk for weight gain)
and bupropion (low risk for weight loss) were pre-
scribed for equal proportions of men and women.
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Conclusions: Compared with normal weight patients,
more obese men and women were prescribed AD. As
for overweight patients, the difference was only seen
in women. Gender difference exists for prescribing
amitriptyline and mirtazapine. AD prescribing
practices for patients with depression in primary care
appear to be different for patients with excessive
weight and may be gender-related. This evidence
warrants a longitudinal study to evaluate associations
between AD prescribing practices in relation to pa-
tients’ body weight and gender, and health outcomes.

557. International Patterns in Antipsychotic
Medication Use: A Study of 16 countries, 2005 to
2014

Oskar Halfdanarson1, Helga Zoëga1,2, Lise Aagaard3,
Miquel Bernardo4,5,6, Lena Brandt7,
Anna Coma Fusté8, Kari Furu9, Falk Hoffmann10,
Krista F. Huybrechts11, Koji Kawakami12,
Helle Kieler7, Takuya Kinoshita12, Soffy C. López13,
Jorge E. Machado-Alba13,
Manuel E. Machado-Duque13, Mufaddal Mahesri11,
Prasad S. Nishtala14, Johan Reutfors7,
Leena K. Saastamoinen15, Izumi Sato12,
Yu-Chiau Shyu16, Svetlana Skurtveit9,
Hélène Verdoux17, Liang-Jen Wang18 and
Christian J. Bachmann19
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14New Zealand’s National School of Pharmacy,
University of Otago, Dunedin, New Zealand; 15Kela
Research, The Social Insurance Institution, Helsinki,
Finland; 16Community Medicine Research Center,
Chang Gung Memorial Hospital, Keelung, Taiwan;
17INSERM, U657, University of Bordeaux, Bordeaux,
France; 18Kaohsiung Chang Gung Memorial Hospi-
tal, and Chang Gung University College of Medicine,
Kaohsiung, Taiwan; 19Philipps University Marburg,
Marburg, Germany

Background: In recent years, increased use of anti-
psychotics across all age groups has been reported by
studies from different countries. Nevertheless, study
designs differ markedly, hampering comparability of
results.

Objectives: The objective of this study was to assess
patterns in antipsychotic use on an international level,
using a standardized methodology.

Methods: A repeated cross-sectional design was ap-
plied to national or regional data extracts from
16 countries worldwide (Europe, North America,
South America, Asia and Oceania) using a common
protocol approach to estimate use of antipsychotic pre-
scribed/dispensed medication. Annual prevalence (per
1000) of medication use was calculated within avail-
able years in each country during 2005–2014, strati-
fied by medication type, sex and age. Cross-sectional
comparisons were made using data from 2014 (with
the exception of Taiwan (data from 2013) and the pub-
licly insured US cohort (data from 2010)).

Results: Overall, from 2005 to 2014, the prevalence of
antipsychotic use increased in 10 of the 15 populations
under study (relative increase: 2.6% to 91.2%). Cross-
sectional comparisons revealed that the overall preva-
lence of antipsychotic use was highest in Taiwan
(78.2/1000 persons) and in the publicly insured US
cohort (40.0/1000 persons), and lowest in Colombia
(3.2/1000 persons) and Lithuania (11.9/1000 persons).
In children and adolescents (0–19 years) antipsychotic
use ranged from 0.5/1000 persons (Lithuania) to
30.8/1000 persons (Taiwan). In adults, (20–79 years)
antipsychotic use ranged from 3.3/100 persons
(Colombia) to 81.5/1000 persons (Taiwan). In the el-
derly (80+ years) antipsychotic use ranged from 26.8/
1000 persons (Japan) to 183.8/1000 persons
(Taiwan). The median male/female antipsychotic use
ratio was 0.9, across all countries. During the study pe-
riod, we observed an increase in prevalence of atypical
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antipsychotic use, while prevalence of typical antipsy-
chotic use decreased or stayed the same, in all coun-
tries, except for Finland where atypical use decreased
and typical use increased. The most commonly used
antipsychotics were quetiapine, risperidone and
olanzapine.

Conclusions: Using a standardized methodology, we
observed a wide range in prevalence antipsychotic
use in 15 countries, with a general trend towards in-
creased antipsychotic use and utilization patterns in fa-
vor of atypical antipsychotics in most participating
countries. In elderly people, antipsychotic use is very
high in some countries, which raises concerns.

558. Trends in Psychotropic Medication Use
Among US Active Duty Members

Yingxin (Rachel) Hou, Jennifer G. Naples, Suji Xie,
Adrian Kress, James Masterson and Rosenie T. Jean

Pharmacovigilance Center, Office of the Surgeon
General, Department of Army, Falls Church, VA

Background: Although some studies have evaluated
the presence of mental health conditions among active
duty service members (ADSM), little information is
available on psychotropic medication use in military
personnel.

Objectives: To assess the prevalent use of psychotro-
pic medication in the U.S. military.

Methods: Prescription data were obtained from the
Military Health System (MHS) for all ADSM. From
2008 to 2016, psychotropic medications (anticonvul-
sants, antidepressants, antipsychotics, anxiolytic/seda-
tive hypnotics, central nervous system [CNS]
stimulants, and alcohol deterrents) were selected if
the medication had a potential indication to treat a psy-
chiatric condition. The yearly prevalence of psychotro-
pic medication use was calculated from the number of
patients with one or more psychotropic prescription di-
vided by the number of eligible ADSM in that year.

Results: The yearly prevalence of psychotropic medi-
cation use in ADSM increased from 12.6% in 2008 to
16.2% in 2012, and leveled off at 15.1% during 2015
and 2016. Anxiolytics/sedative hypnotics and antide-
pressants were the two most commonly used classes,
and both classes peaked in 2012. Since then, anxio-
lytics/sedative hypnotics declined from 9.9% to 8.1%
in 2016, while antidepressants declined from 8.6% to

7.9% during the same time period. Patients who were
in the age groups of 35–44 and 45–64 consistently
had a higher prevalence of psychotropic use. Further-
more, psychotropic use increased over time for these
two groups reaching 24.5% and 27.1% by 2016, re-
spectively. In contrast, psychotropic use among pa-
tients in the age groups of 18–24 and 25–34 peaked
around 2012 and gradually declined to 7.7% and
17.4% by 2016, respectively. Although fewer than a
quarter of ADSM are female, female ADSMs had
higher proportions of psychotropic medication use
(20%) than male ADSMs (13%).

Conclusions: Use of psychotropic medications among
ADSMpeaked in 2012but has stabilized in recent years.
The decline of anxiolytics/sedative hypnotics and anti-
depressants may reflect implementation of DoD-wide
riskmitigation strategies and policies for high-riskmed-
ications that potentially impacted the prescribing of
these classes. Further analysis is being conducted to in-
vestigate the differential trends by age group.

559. Antipsychotic Treatment Patterns in Veterans
with Schizophrenia Prior to Initiation of Treatment
with Once-Every-Three-Month Paliperidone
Palmitate

Maral DerSarkissian1, Patrick Lefebvre1, Kruti Joshi2,
Brianne Brown2, Marie-Hélène Lafeuille1,
Rachel Bhak1, Jacquelyn McRae2, Priyanka Bobbili1,
Michael Hellstern1, Mei S. Duh1, Brian Shiner3 and
Yinong Young-Xu3

1Analysis Group, Inc., Boston, MA; 2Janssen Scien-
tific Affairs, LLC, Titusville, NJ; 3VA Medical Center,
White River Junction, VT

Background: Patients with schizophrenia adequately
treated with once-monthly paliperidone palmitate
(PP1M) for ≥4 months may transition to once-every-
three-month paliperidone palmitate (PP3M;
FDAapproved 5/2015). PP3M treatment patterns in
real-world practice are not well studied.

Objectives: To describe baseline characteristics and
antipsychotic treatment patterns of Veterans with
schizophrenia prior to PP3M initiation.

Methods: Veterans Health Administration (VHA)
electronic medical record data were used to conduct
this retrospective study. Veterans aged 18 years or
older with ≥1 dispensing of PP3M between 9/2015
and 9/2016 (the first defining index date) who were
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enrolled with VHA benefits for ≥24 months (baseline
period) prior and had ≥1 schizophrenia diagnosis were
included. Baseline characteristics and treatment pat-
terns were described using means and standard devia-
tions (SD) for continuous variables and frequencies
and proportions for categorical variables.

Results: A total of 251 veterans who initiated PP3M
were identified. The majority were male (90.4%) and
from the South (49.0%), with mean (SD) age of 53.3
(12.8) years. Common baseline comorbidities included
hypertension (49.8%), depression (45.8%), drug abuse
(38.7%), and alcohol abuse (36.7%). During the 24
months prior to index, 57.4% of veterans had ≥80% of
days covered by any antipsychotic agent and 76.1% re-
ceived an oral antipsychotic, though this proportion de-
creased to 41.4% in the 3 months prior to index. A large
proportion of Veterans were treated with antidepres-
sants (67.7%), anxiolytics (55.8%), and mood stabi-
lizers (27.9%) during baseline, and almost all
(n=249; 99.2%) were treated with PP1M. Among
these, the mean (SD) duration of continuous PP1M
use (gaps ≤45 days) was 346.2 (271.3) days, and
69.1% followed prescribing information (PI) guide-
lines, which in this analysis was defined as no gap in
PP1M treatment >45 days during the 4 months prior
to initiation of PP3M and same dosage for the last two
PP1M dispensings. The dose strength of the last
PP1M dispensing prior to PP3M was between 117
and 234mg for 96.8% of Veterans, and 90.0% followed
the PI-recommended PP1M to PP3M dose conversion.

Conclusions: The majority of veterans who
transitioned to PP3M were previously treated with
PP1M and followed PI recommended guidelines.
Treatment patterns during the baseline period indicate
varied use of antipsychotics and other mental health-
related medications.

560. Off-Label Use of Methylphenidate for
Cognitive Enhancing Among Academic Students

Raissa C.F. Cândido1, Edson Perini1,
Cristiane A. Menezes de Pádua1,
Joyce C.M. de Faria1 and Daniela R.G. Junqueira2

1Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil; 2Evidências em Saúde, Belo
Horizonte, Brazil

Background: The use of psychostimulants for cogni-
tive enhancing (CE), especially methylphenidate, is a
recognized practice among academic students. This

practice has become a public health problem in many
countries, such as Canada, United States and United
Kingdom. In Brazil, methylphenidate is a prescription
drug used for the treatment of Attention Deficit Hyper-
activity Disorder and narcolepsy.

Objectives: To estimate the prevalence of the use of
methylphenidate for CE among undergraduate and
graduate students.

Methods: Students of the Universidade Federal de
Minas Gerais, one of the largest Brazilian universities,
were invited by e-mail to answer a web-based question-
naire including: (i) demographics details; (ii) data on the
use of methylphenidate for CE; and (iii) information on
habits and lifestyle.Datawere collected fromSeptember
2014 to January 2015. Absolute and relative
frequesncies were estimated. A multivariate analysis
was performed by applying the decision tree method
using the classification and regression tree – C&RT
algorithm to classify the cases of use of methylphe-
nidate for CE in groups based on the exposure
variables.

Results: The study included 378 students, and 5.8%
reported the ever use of methylphenidate for CE; 41%
reported the use of methylphenidate for CE in the four
weeks preceding the survey. The housing situation was
the variable which best classified the students. When
considering the use of methylphenidate for CE and
other purposes, 11 students reported using the drug in
the four weeks preceding the survey, and 27% of them
had no prescription to purchase it. The use of other
drugs was also reported by 34.1% of the students, nota-
bly the use of opioids (11%).

Conclusions: Our results demonstrate a high preva-
lence of the practice of CE with the use of methylphe-
nidate, similar to that observed in other countries (7%).
Off-label prescriptions and the acquisition of methyl-
phenidate without a prescription may be a reason of
concern, especially due to the increased use and the
risk of harms associated with this drug. In addition, it
demonstrates important failures in the control of the
commercialization of this drug.

561. Exposure to Lamotrigine and Risk of Severe
Cutaneous Adverse Drug Reactions (SCARs)
Among Patients with Bipolar Disorder, Seizure,
and Depression

Bon-Ki Koo, Haeyoung Lee, So Jeong Park,
Eun Jin Kim, Sun-Young Jung and Soo-Youn Chung
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Korea Institute of Drug Safety and Risk Management,
Anyang-si, Republic of Korea

Background: Antiepileptic drugs are known to in-
crease the risk of severe cutaneous adverse drug reac-
tions (SCARs), but the results of studies assessing the
risk of SCARs induced by lamotrigine were relatively
scarce.

Objectives: This study was aimed at examining the
association of lamotrigine and the risk of SCARs in
patients with bipolar disorder, seizure, and depression.

Methods: A nested case–control study was con-
ducted using the Korea National Health Insurance
claims database from 2011 through 2015. Patients
with bipolar disorder, seizure, and depression were
included as a cohort group. Cases were defined as
those patients hospitalized due to Stevens–Johnson
syndrome (SJS; ICD-10, L511) or toxic epidermal
necrolysis (TEN; L512) from April 2011 to Decem-
ber 2015 with no previous history of SCAR for at
least 3 months prior to cohort entry. Each case was
matched with 20 controls having no diagnosis of
the SCARs and subcutaneous diseases (L00–L99)
on age (±3 years), gender, and date of cohort entry
(±60 days) during the entire study period. The index
date was the date of hospitalization with a diagnosis
of SCAR of the cases and the same date of the
matched controls. The use of lamotrigine was
assessed during the 30 days, 30–60 days, over 60
days before the index date. A conditional logistic re-
gression model was used to calculate odds ratios
(ORs) and 95% confidence intervals (CIs) for SCARs
associated with lamotrigine compared with no use.
We adjusted for potential confounders including
age, gender, comorbidities, and co-medications in-
cluding other antiepileptic drugs.

Results: We defined 496 cases of SCAR and 9,920
matched controls. Among cases, those who diagnosed
as SJS, TEN, and SJS/TEN overlap was 398 (80.2%),
84 (16.9%), and 14 (2.8%), respectively. The adjusted
ORs for SCAR associated with lamotrigine use within
30 days, 30–60 days, over 60 days were 23.73 (95%
CI: 15.17–37.12), 13.38 (95% CI: 4.39–40.81), 0.99
(95% CI: 0.34–2.93), respectively.

Conclusions: Our study suggests that lamotrigine
is associated with the increased risk of SCARs espe-
cially within 60 days after initiating lamotrigine. Close
monitoring is recommended when initiating
lamotrigine treatment.

562. Five-Year Trajectories of Longitudinal
Psychotropic Agents Use in The Elderly: A
Population-Based Study

Shih-Tsung Huang1, Kai-Hsin Liao1,
Chih-Wan Lin1 and Fei-Yuan Hsiao1,2

1Graduate Institute of Clinical Pharmacy, School of
Pharmacy, College of Medicine, National Taiwan Uni-
versity, Taipei, Taiwan; 2Department of Pharmacy,
National Taiwan University Hospital, Taipei, Taiwan

Background: Serious concerns regarding long-term
use of psychotropic agents in the elderly have been
raised considering their vulnerability to psychotropic
agents-associated adverse effects, such as fracture,
hospitalization or mortality. However, research on
the use of psychotropic agents over time in the elderly
is limited.

Objectives: This study aims to characterize distinct
trajectories of longitudinal psychotropic agents use
and their associated predictors in the elderly.

Methods: We identified 54,192 people who aged 65
years or older and newly initiated their psychotropic
agents between 2004 and 2005 from Taiwan’s Na-
tional Health Insurance Research Database. The date
of first prescription of psychotropic agents was defined
as the index date for each identified subject. Monthly
consumption of psychotropic agents during the 5 years
of follow-up since index date of our study subjects
were retrieved. Group-based trajectory modeling with
a zero-inflated Poisson distribution and third-order
polynomials was used to identify distinct group of lon-
gitudinal psychotropic agents use over 5 years. Clini-
cal predictors including demographic characteristics
and comorbidities measured by Charlson comorbidity
index (CCI) were also investigated.

Results: Of the 54192 eligible older people, we iden-
tified four trajectories of longitudinal psychotropic
agents use over a 5-year follow-up: sustained intense
users (16.6%), increasing users (12.3%), decreasing
users (39.9%), and infrequent users (31.2%).
Sustained intense users were older and most likely to
have higher number of hospitalizations and CCI before
index date as well as during trajectory period than the
other groups.

Conclusions: Identifying sustained intense users of
psychotropic agents help to direct efficient interven-
tions to optimize use of psychotropic agents in the
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elderly. Future investigations are needed to determine
whether distinct patterns of psychotropic agents use,
particularly sustained intense use, are associated with
adverse consequences.

563. Cohort Study Evaluating Suicidal Behavior
Associated with ADHD Stimulant Therapies

Csaba Siffel1, William A. Blumentals1,
William M. Spalding1, Matthew McEnany2 and
Frank A. Corvino2

1Shire, Lexington, MA; 2Genesis Research LLC,
Hoboken, NJ

Background: The risk of deliberate self-harm is
higher in patients with psychiatric disorders and may
be affected by treatment. The suicide-related safety
of psychoactive medications is difficult to assess in
clinical trials and can only be estimated in real-world
studies.

Objectives: To provide real-world evidence of sui-
cidal behavior associated with the use of stimulant
treatments for attention-deficit/hyperactivity disorder
(ADHD).

Methods: This retrospective cohort study extracted
data from the US MarketScan® database (2008–
2014) related to suicidal behavior (defined as a medi-
cal claim for either suicidal ideation or suicide at-
tempt) in patients aged ≥6 years diagnosed with
ADHD. Patients were required to have continuous en-
rollment ≥12 months before and ≥3 months after first
stimulant prescription (lisdexamfetamine dimesylate
[LDX] only cohort; other stimulants cohort) or ADHD
diagnosis (no drug reference cohort). Incidence rates
(IR) of suicidal behavior were calculated for each co-
hort and compared between cohorts (incident rate ra-
tio; IRR) using Poisson regression (adjusted for year,
ADHD subtype, gender, age, region, psychiatric co-
morbidities, antidepressants use and family history).

Results: An event of suicidal behavior was reported in
1.27% (1588/124 733) of patients in the LDX cohort,
1.20% (1948/162 705) in the other stimulant cohort,
and 1.31% (5245/401 579) in the no drug cohort. Ad-
justed incidence rates (95% confidence interval) of sui-
cidal behavior per 1000 patients were 0.39 (0.34–0.45)
in LDX users, 0.40 (0.35–0.45) in users of other stim-
ulants, and 0.48 (0.43–0.55) in untreated patients.
Compared with the no drug cohort, IRs of suicidal be-
havior were 19% lower with LDX (adjusted

IRR=0.81 [0.76–0.86]), and 20% lower with other
stimulants (adjusted IRR=0.80 [0.76–0.85]); there
was no difference in IRs between LDX and other
stimulants.

Conclusions: In this database analysis, patients re-
ceiving stimulant treatments for ADHD had lower
rates of suicidal behavior than no drug users. The
study demonstrates that real-world studies may add
evidence on rare or long-term outcomes such as
suicidality that are difficult to assess in clinical trials.

564. Assessment of the Prescribed Daily Dose of
Antibiotics in Outpatients from Mexico City

Ramiro Sanchez-Huesca1,2 and Claudia Lerma3

1CEBECI Farmacología Clínica, SCMexico City,
Mexico; 2Universidad Westhill, Mexico City, Mexico;
3Instituto Nacional de Cardiología Ignacio Chávez,
Mexico City, Mexico

Background: Restriction of dispensing antibiotics as
over-the-counter medications in Mexico caused a de-
crease in wholesale, but the prevalence of consump-
tion was maintained. However, both, the
prescriptions patterns and assessment of the prescribed
daily doses are unknown in the country especially in
outpatients.

Objectives: (i) To estimate the prevalence and pre-
scribed daily dose (PDD) of antibiotics in outpatients
from Mexico City and (ii) to compare PDD against
the defined daily dose (DDD) as established by the
World Health Organization.

Methods: A retrospective, cross-sectional, descrip-
tive, observational drug utilization study was per-
formed based on antibiotic prescriptions of
outpatients from Mexico City. This is a non-large data-
base study, the calculated sample size was 685 pre-
scriptions, which were randomly selected using
clusters sampling. Prescriptions were classified and
analyzed according to the ATC/DDD system, those
from physicians or dentists with at least one antibiotic
and adult patients were included and illegible or those
with incomplete posology were excluded. Antibiotic
prevalence was calculated dividing the number of pre-
scriptions for each antibiotic by the total number of
prescriptions. PDD was calculated by taking the me-
dian of the daily doses of the antibiotic drug which
has been compared to the DDD using a Wilcoxon test.
The PDD to DDD ratio was then calculated to

abstract340

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



determine subuse (PDD/DDD <1.0) or overuse (PDD/
DDD >1.0). Normalized values as (PDD-DDD)/DDD
were also obtained.

Results: The main prescribed antibiotics to outpatients
from Mexico City included 6 pharmacological groups:
quinolones (28%), penicillins (23%), cephalosporins
(17%), macrolides (10%), lincosamides (9%) and
suphonamides (4%). Among all ATC antibiotic
clasess, there were prescriptions with overuse in 55%
while subuse occurred in 63%. Betalactamics and
macrolides were the groups with more discrepancies
of dosing. The assessment of normalized doses
showed the greatest discrepancy in prescription for
amoxiciline whether or not it is combined followed
by levofloxacin, cephalexin and ceftriaxone while the
least discrepancy occurred in nalidixic acid,
dicloxacillin or cefuroxime.

Conclusions: Most prevalent antibiotics showed ei-
ther subuse or overuse and the doses significantly dif-
fer from DDD. The assessment of PDD and DDD
medians comparison showed a significant difference
in at least one of the most prescribed drugs in each
pharmacological group which concurs with low con-
trol on prescription in Mexico.

565. Drug Usage Patterns of Pylera in France Using
the National Claims Database

Patrick Blin1, Magali Rouyer1, Estelle Guiard1,
Frank Zerbib2, Bertrand Diquet3, Francis Mégraud2,
François Tison2, Abdelilah Abouelfath1,
Régis Lassalle1, Cécile Droz-Perroteau1 and
Nicholas Moore4

1Bordeaux PharmacoEpi, INSERM CIC 1401,
Université de Bordeaux, F33000Bordeaux, France;
2CHU de Bordeaux, Bordeaux, France; 3CHU d’An-
gers, Angers, France; 4Bordeaux PharmacoEpi,
INSERM CIC 1401, INSERM U1219, Université de
Bordeaux, F33000Bordeaux, France

Background: Pylera, a capsule-based therapy with
bismuth, metronidazole, and tetracycline, is pre-
scribed for eradication of Helicobacter pylori (H. py-
lori). Due to the history of bismuth encephalopathy
risk, the French Health Authority requested a post-
marketing program in France including a drug utili-
zation study.

Objectives: To describe the usage patterns of Pylera in
a real-life setting.

Methods: Cohort study of patients with a 1st dispens-
ing of Pylera between April 2013 and April 2014,
identified in a representative national French reim-
bursement database, the Echantillon Généraliste des
Bénéficiaires (EGB), which is a 1/97th sample of the
nationwide French claims and hospitalisation database
(66 million persons, SNIIRAM). Patients had a
12-month clinical history and follow-up from the in-
dex date. Misuse (main criterion) was defined as a dis-
pensing of more than one pack of Pylera at index date
or a dispensing not preceded by diagnostic test in 12-
month before 1st dispensing.

Results: 540 patients with a first dispensing of
Pylera were included. Their main characteristics
were: mean age of 53 years, 44% of men and
18% previously treated for the eradication of H. py-
lori in 12-month before index date. The main pre-
scribers were gastroenterologists or hospital
physicians (61%), followed by general practitioners
(30%). A proton pump inhibitor was co-dispensed
for 93% of patients, mainly omeprazole (65%) and
esomeprazole (17%). 9 patients (2%) had a hepatic
or renal impairment, and one patient was pregnant.
59 patients (11%) met the misuse criterion: 10 had
more than one pack of Pylera (7 patients with 2
packs, 2 with 3 packs, and one with 4 packs), and
49 without urea breath test or endoscopy before in-
dex date. Taking also into account the serology test
as a diagnostic test, the misuse criterion decreased
to 51 patients (9%). Within the 1-year follow-up pe-
riod, 45 patients (8%) had a new tritherapy prescrip-
tion to eradicate H. pylori.

Conclusions: This real-life nationwide French claims
and hospitalisation database study showed a misuse
of Pylera for just over 10% and mostly were misusers
because of lack of diagnostic test before Pylera treat-
ment, and two or more packs of Pylera dispensed for
2%. Some contraindications were also observed such
as hepatic or renal impairment, and pregnancy. A
new dispensing of a specific treatment, indication of
treatment failure was given to 8% that is close to an
eradication failure rate of H. pylori infection in
France between 10% and 30% as shown in the
literature.

566. Antimicrobial Point Prevalence Survey in
Nova Scotia (Canada) Acute Care Hospitals

Heather Neville1, Emily Black2, Mia Losier2,
Megan Harrison2, Kim Abbass1, Kathryn Slayter3,
Lynn Johnston2,1 and Ingrid Sketris2
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1Nova Scotia Health Authority, Halifax, NS, Canada;
2Dalhousie University, Halifax, NS, Canada; 3IWK
Health Sciences Centre, Halifax, NS, Canada

Background: Point prevalence surveys are used to
monitor antimicrobial use and identify targets for im-
provement through antimicrobial stewardship activi-
ties. Few studies have evaluated antimicrobial use in
Nova Scotia acute care institutions.

Objectives: To determine the point prevalence and
characterize antimicrobial use in Nova Scotia
hospitals.

Methods: A point prevalence survey was conducted
on all patients admitted to pediatric and adult hospitals
with at least 30 acute care beds between June and Sep-
tember 2015. The primary outcome was the number of
patients who received a systemic antimicrobial agent
by 8:00 a.m. on the day of the survey divided by the
total number of patients admitted to each ward. Sec-
ondary outcomes included the type of antimicrobial
agent prescribed, dose, route of administration,
intended duration of use, and indication. Adherence
to treatment guidelines developed in 2012 by the adult
tertiary hospital, and available to all prescribers elec-
tronically, was assessed. Results were summarized
descriptively.

Results: Twelve out of 13 eligible hospitals partici-
pated. The overall prevalence of antimicrobial use
was 30.6% (458/1499) and ranged from 20.3% (13/
64) to 43.5% (30/69). The most common indications
for antimicrobial use were respiratory tract infections
(15.0%), urinary tract infections (10.8%), and intra-
abdominal infections (10.0%). Six-hundred and
fifty-nine antimicrobial agents were prescribed to
458 acute care patients; a third (33.4%) of these pa-
tients received >1 antimicrobial agent. The most fre-
quent antimicrobial agents prescribed were
metronidazole (11.1%), cefazolin (10.9%), and ceftri-
axone (9.0%). The majority of patients (62.1%) re-
ceived antimicrobial agents by the intravenous
route. Adherence to treatment guidelines was 29.9%
(26/87).

Conclusions: Antimicrobial agents were prescribed to
approximately 30% of acute care patients in Nova
Scotia, Canada, and 62% were administered intrave-
nously. Antimicrobial stewardship in Nova Scotia
should target the potential to switch from intravenous
to oral administration where appropriate, and adher-
ence to local guidelines.

567. Outpatient Antibiotic Prescriptions with High
Risk of Bacterial Resistance in France: A National
Healthcare Insurance Database Analysis

Marie-Céline Casaurancq1, Manuela Rueter2,
Bérangère Baricault2, Emilie Patras de Campaigno2,
Mélanie Araujo3, Maryse Lapeyre-Mestre2 and
Agnes Sommet2

1CIC 1436, University Hospital, Toulouse, France;
2CIC 1436, UMR 1027, University Hospital, University
Toulouse 3, Toulouse, France; 3UMR 1027, University
Hospital, University Toulouse 3, Toulouse, France

Background: Amoxicillin/clavulanic acid and
fluoroquinolones have an anti-anaerobic activity and
a broad spectrum. Due to these characteristics, they in-
crease the risk of emergence of bacterial resistance.

Objectives: The objective of this study was to identify
factors associated with prescriptions of these antibi-
otics in the community.

Methods: A repeated cross-sectional study was per-
formed, stratified for every year between 2012 and
2014, using a national health-insurance database, the
Echantillon Généraliste des Bénéficiaires (EGB), in-
vestigating patterns of ambulatory prescriptions of
penicillins and fluoroquinolones. According to the
pharmacological properties of these antibiotics and to
current French guidelines, we defined 2 outcomes:
amoxicillin/clavulanic acid prescribing as first-line
therapy and fluoroquinolones prescribing repeated
within 3 months after a previous use. A multivariate
logistic regression was conducted.

Results: The total number of penicillin prescriptions
increased between 2012 and 2014 (96,498 versus
102,519). There was an increase in the likelihood of
using amoxicillin/clavulanic acid as first-line therapy
in summer, for male gender, patients older than 35
years, patients with long-term illnesses, and in case
of otolaryngologist and employee prescribers. In con-
trary, fluoroquinolones prescribing decreased between
2012 and 2014 (29,718 versus 28,260). Male gender
and health care consumption during the previous year
were significantly associated with a repeated use of
fluoroquinolones within 3 months.

Conclusions: Further understanding of the factors
leading to antibiotics prescribing with high risk of bac-
terial resistance among key target populations will in-
form appropriate prescribing interventions.
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568. A Comparison of Single versus Multiple-
Tablet Regimens in HIV-Infected People Initiating
Antiretroviral Therapy

Celline C. Almeida-Brasil1,2, Juliana O. Costa1,
Elizabeth Nascimento1, Romara E.A. Perdigao1,
Micheline R. Silveira1, Palmira F. Bonolo1,
Francisco A. Acurcio1 and
Maria das Graças B. Ceccato1

1Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil; 2McGill University, Montreal, QC,
Canada

Background: The once-daily single-tablet regimen
(STR) containing efavirenz, tenofovir and lamivudine
is the first choice for HIV-infected people initiating an-
tiretroviral therapy (ART) in Brazil and few studies
have examined its influence on treatment and health-
related characteristics compared to multiple-tablet reg-
imen (MTR).

Objectives: To evaluate the differences of antiretrovi-
ral therapy as a STR and MTR regarding treatment and
health-related characteristics.

Methods: Baseline evaluation of a cohort of 184 HIV-
infected adults (79% male, mean age 35.9) with six or
less months of ART under care in a reference hospital
in Belo Horizonte, Brazil. Recruitment occurred be-
tween Sep/2015 and Aug/2016, and data were ob-
tained through face-to-face interviews. Quality of life
(QoL), symptoms of anxiety and depression, health
state and adherence were assessed through self-report
using validated instruments. A 40-item instrument to
be validated during the cohort was used to assess per-
ceived barriers with ART. The regimen used was col-
lected from the Brazilian ART delivery database
system (SICLOM). STR and MTR users were com-
pared through non-parametric tests using Stata v.14.

Results: A slightly lower proportion of STR versus
MTR patients were non-adherent (54% vs 57%) and
had adverse effects (85% vs. 88%), anxiety symptoms
(36% vs. 41%) and depression symptoms (27% vs.
31%), though the statistical difference was not
significant (p > 0.05). The STR group showed a
higher QoL in the independence domain (p<0.01)
(WHOQoLHIV-bref) and a better self-perception of
health (p<0.05) (EQ5D VAS) than MTR group. The
MTR group had twice the odds of having difficulties
with the treatment (p<0.05). The perceived barriers
associated with MTR were “incorporate ART into

work routine” (p<0.05), “swallow the pills”
(p=0.05) and “social isolation (p<0.01)”.

Conclusions: All the characteristics analyzed in this
study tended to be better for patients using STR. Al-
though adherence was not significantly higher in
STR group, patients reporting difficulties with treat-
ment had twice the odds of being non-adherent. The
results indicate that single-tablet regimens may help
patients in the management of ART, reflecting in as-
pects of daily life activities and self-perception of
health.

569. Adherence to Brazilian HIV-AIDS Treatment
Guidelines: A 3-Year Retrospective Analysis of
Dispensing Data

Cassia CristinaPinto Mendicino, Leticia Penna Braga,
Leonardo ViniciusDias da Silva and
Menezes de Padua

Faculdade de Farmácia, Universidade Federal de
Minas Gerais, Minas Gerais, Brazil

Background: Brazilian HIV/AIDS therapeutic guide-
lines are reviewed regularly to provide updated guid-
ance on antiretroviral treatment of people living with
HIV. Antiretroviral regimens are highly effective for
managing disease and preventing HIV dissemination.
Thus, to evaluate the appropriateness of their use is
crucial.

Objectives: Describe the profile of dispensing of anti-
retroviral regimens and the adherence to Brazilian
therapeutic guidelines for HIV treatment in adults.

Methods: Retrospective analysis of dispensing data of
antiretroviral drugs from HIV/AIDS public referral
centres in Minas Gerais state, Brazil. Data from the
Medication Logistics Control System from 2014 to
2016 were reviewed. Antiretroviral regimens were
classified into five categories according to 2014/2015
Brazilian guidelines: first line regimen – FLR, second
line regimen – SLR, salvage therapy – ST, other regi-
mens – OR and non-recommended regimen – NRR.

Results: A total of 917,754 antiretroviral regimens
(equivalent to 696 different combinations and 42,302
patients) were dispensed: 60.3% FLR, 16.9% SLR,
3.2% ST, 19.3% OR and 0.3% NRR, being FLR,
SLR and ST in accordance with the guidelines. FLR
and SLR included most frequently combinations of
tenofovir (or zidovudine) + lamivudine + efavirenz
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(90.1%), and tenofovir (or zidovudine) + lamivudine +
boosted-atazanavir (87.1%), respectively. Raltegravir
and boosted-darunavir were the most frequent drugs
used in ST (89.3%). Roughly 67% (193/289 combina-
tions) of the OR comprised tenofovir (or zidovudine) +
lamivudine + unboosted-lovinapir combinations. NRR
included tenofovir + didanosine associations (43.6%),
which could lead to pancreatitis and lactic acidosis.
Virologic effectiveness of darunavir- or saquinavir-
based regimens would be prevented in 22.6% of
NRR as these antiretroviral drugs were contained in
unboosted preparations.

Conclusions: While demonstrating high agreement
with the national guidelines, the findings also showed
a considerable rate of OR and NNR. This highlights
the need for increased vigilance of dispensing of anti-
retroviral drugs in order to provide better clinical
outcomes.

570. Assessment of Prescribing Ceftriaxone Sodium
in Afghanistan’s Secondary and Tertiary Hospitals

Mohammad Zafar Omari1, Ahmad Seyar Samadi1,
Annie Fourrier-Réglat Fourrier-Réglat2 and
Albert Figueras Figueras2

1EU2P, Bordeax University, Bordeux, France;
2Bordeax University, Bordeux, France

Background: Irrational medicine use is a major prob-
lem at all levels of the health care system in
Afghanistan. A first step to promote rational medicine
use in developing countries is assessing medicine use
patterns using globally recognized indicators. Ceftri-
axone sodium is the cephalosporin most prescribed
for infective conditions in Afghanistan’s secondary
and tertiary referral hospitals.

Objectives: A study to assess prescribing patterns of
ceftriaxone sodium was conducted in the inpatient de-
partments of two tertiary referral hospitals and three
secondary hospitals in the country.

Methods: A cross-sectional descriptive and quantita-
tive study was conducted between October 2014 and
April 2015 at two tertiary referral hospitals in Kabul
and three secondary provincial hospitals. The study
sought to determine prescribing patterns of ceftriaxone
sodium for inpatients. In each hospital, researchers
randomly selected files of patients prescribed ceftriax-
one in 2013 or 2014. Researchers selected 20 files for
each year at each hospital, total: 200 files

Results: The study found a high proportion of irratio-
nal ceftriaxone sodium use in the five selected hospi-
tals during 2013 and 2014. On average, only 45% of
2013 patient files and 41% of 2014 patient files in-
cluded a diagnosis that matched the ANF indication
for ceftriaxone, but proportion varied from 25% to
80% in 2013 and from 10% to 75% in 2014 according
to the hospital, figure. An average of 1% of patients re-
ceived ceftriaxone sodium in spite of having a contra-
indication to the medicine. While this percentage is
small, it should be zero. In this sample, the average
number per patient of medicines prescribed concur-
rently with ceftriaxone sodium was 7.0 in 2013 and
6.6 in 2014. Discrepancy with contraindications varied
from 0% to 18% according to the hospital. Dose and
frequency adherence were near 95%.

Conclusions: Based on the study sample, more than
half of ceftriaxone sodium prescriptions in
Afghanistan’s secondary and tertiary hospitals are un-
necessary. Polypharmacy also is high. Prescribing of
ceftriaxone sodium at the hospital level needs to be
managed according to the clinical guidelines and na-
tional formulary manual. Strict medicine monitoring
should be performed in hospitals and treatment guide-
lines must be regularly revised. Furthermore, we have
to study how variation observed between our hospitals
could be explained by antibiotics policies
implemented.

571. Dispensings of Influenza Antiviral
Medications in the Sentinel System as a Source of
Data for Influenza Surveillance

Noelle M. Cocoros1, Genna Panucci1, Nicole Haug1,
Carmen Maher2, Marsha Reichman2 and Darren Toh1

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2U.S. Food and
Drug Administration, Silver Spring, MD

Background: Numerous data sources are used to
monitor annual influenza activity. We examined
whether claims data in the Sentinel System for dis-
pensings of influenza antiviral drugs might serve as
an additional source of influenza surveillance data.

Objectives: Calculate the rate of incident influenza an-
tiviral drug use over multiple influenza seasons in Sen-
tinel and compare trends to routine surveillance data.

Methods: We identified outpatient pharmacy dispens-
ings of oseltamivir (capsule and powder forms
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separately) and zanamivir from Jan 1, 2010 to Dec 31,
2015, among 16 Data Partners. Members of all ages
were eligible if enrolled in plans with medical and drug
coverage for ≥90 days prior to the dispensing of inter-
est. All valid dispensings were included for each mem-
ber; dispensings <11 days apart were considered the
same episode. Members who received any of the anti-
virals in the 45 days prior to a dispensing of interest
were excluded. We calculated descriptive statistics
and the rate of oseltamivir and zanamivir, separately,
by month-year. We compared time trends in Sentinel
to data from the CDC’s national ILINet system, which
captures outpatient encounters of influenza-like illness.

Results: Overall there were 2,102,885 episodes of
oseltamivir capsules, 494,188 episodes of oseltamivir
powder, and 7,955 episodes of zanamivir. On average
there was 1 dispensing per user and 6–7 days supplied
per dispensing, depending on formulation. There was
very little zanamivir use and almost none in young
children (it is approved for ages ≥5 yrs). As expected,
adults are more likely to receive oseltamivir capsules
and children more likely to receive the powder. When
comparing the monthly rates of oseltamivir capsule
episodes to ILINet, we found that the Sentinel peaks
of activity are slightly delayed: in the 2010–11 influ-
enza season, we observe a peak in antiviral dispens-
ings in February while the ILINet peak was in
January. The 2011–12 season was mild, and we corre-
spondingly observe a low rate of oseltamivir use. The
2014–15 season had more ILI activity compared to
2013–2014 season; similar trends are evident in the
Sentinel data.

Conclusions: The descriptive data indicate that we
have accurately captured episodes of the two drugs
during influenza seasons. By comparing our results to
ILInet, a well-established surveillance system, we see
that dispensings of influenza antiviral drugs in Sentinel
may be a new source of influenza surveillance data.

572. Antibiotic Prescribing Patterns for Acute
Respiratory Infections in Military Treatment
Facilities

Michelle J. LaCour, Rosenie Thelus,
James Masterson, Adrian Kress, Suji Xie and
Trinka Coster

US Army Pharmacovigilance Center, Falls Church, VA

Background: Acute respiratory infections (ARIs) are
the leading indication for antibiotic prescriptions

among outpatients in the United States. As many
as 50% of antibiotics prescribed for ARIs are inap-
propriate, since most of the infections are viral. In-
appropriate antibiotic use is linked to antibiotic
resistance. The prevalence of outpatient ARI visits
and associated antibiotic use in the military treat-
ment facilities (MTFs) of the Military Health Sys-
tem (MHS) is unknown.

Objectives: This study investigates antibiotic use as-
sociated with ARIs in the MHS and explores differ-
ences in the Healthcare Effectiveness Data and
Information Set (HEDIS) measure for “Appropriate
Treatment in Children with Upper Respiratory Infec-
tion (URI)” compared to more comprehensive mea-
sures of ARI.

Methods: Outpatient encounters and antibiotic dis-
pensing data were obtained from the MHS Data Re-
pository for ARI visits that occurred in MTFs from
October 2006–September 2014. Service members, re-
tirees, and their dependents are eligible to receive care.
ARI visits were defined as encounters with ICD-9-CM
codes for: acute bronchitis (466.x), nasopharyngitis
(460), pharyngitis (462), sinusitis (461.x), and upper
respiratory infection (465.8 and 465.9). All antibiotic
classes were selected from the First Databank drug da-
tabase. Percent of ARI visits with antibiotic use was
calculated as the number of ARI visits with antibiotics
dispensed within three days divided by the total num-
ber of visits for ARI. Four cohorts were created based
on whether patients had comorbidities (at least one v.
none) and the number of diagnoses per visit (single
v. multiple). A fifth cohort included patients who met
the HEDIS URI metric criteria.

Results: Over five million visits at MTFs were associ-
ated with an ARI diagnosis. The prevalence of antibi-
otic dispensing for ARI visits ranged from 31% to
52%, depending on the cohort. Antibiotics were dis-
pensed more often to patients with comorbidities
(49.5%–52.6% of visits) than patients without comor-
bidities (30.5%–39.5%). Patients in the HEDIS URI
metric cohort had the lowest use of antibiotics (4%).

Conclusions: Antibiotic prescribing for ARIs in
MTFs is similar to national estimates. The HEDIS
measure provides an incomplete picture of antibiotic
prescribing for ARI in the MHS. Providers and health
care institutions should be mindful of these limitations.
Measurement of prescribing in an inclusive cohort al-
lows researchers to identify subgroups to target with
antibiotic stewardship efforts.
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573. Effectiveness of Second-Line Antiretroviral
Therapy: The Impact of Drug Switches

Letícia P. Braga, Cássia C.P. Mendicino,
Edna A. Reis, Ricardo A. Carmo and
Cristiane A. Menezes de Pádua

Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil

Background: Including antiretroviral drug switches
as a measure of ART failure could be more suitable
than conventional measures to evaluate health out-
comes in ‘real-world’ settings.

Objectives: Evaluate the effectiveness of second-line
ART in HIV-infected adults participating in a histori-
cal cohort study, comparing two scenarios by using
different parameters to characterize ART failure.

Methods: This is part of a historical cohort of HIV-in-
fected adults who initiated ART from 2001 to 2005,
and were followed up for a maximum of five years,
conducted in three HIV/AIDS centers in Belo
Horizonte, Brazil. Follow-up information included
data from 2001 to 2010. All patients switched from
first-line to second-line ART were included. Second-
line ART effectiveness was measured as the time-
to-ART failure. Failure was defined simulating to
scenarios: (1) Clinical, immunological and virological
failure (scenario 1); or scenario 1 plus ART switches
(scenario 2). Descriptive analysis, Kaplan-Meier
curves, log-rank test, and Cox proportional hazards
model were performed.

Results: A total of 119 patients were eligible; most
had protease inhibitor (PI)-based regimens prescribed
as second-line. The incidence of failure was different
for the two scenarios (29.4% vs. 54.6% for scenario
1 and 2, respectively; p=0.00). The main identifiers
of failure were increase in viral load (31.1%) for sce-
nario 1 and ART switches (42.8%) for scenario 2. Me-
dian duration on second-line ART was 36.8 vs. 19.8
months for scenario 1 and 2, respectively. In the Cox
analysis of scenario 2, increased risk was found for pa-
tients given PI-based second-line regimens
(HR=2.26; 95% CI: 1.09–3.17).

Conclusions: There is a high incidence of ART failure
associated with PI-based regimens when ART
switches are considered as an indicator of failure. This
demonstrates the impact of ART switches in
representing lack of ART effectiveness.

574. Association of the Number of Antibiotics
Received and Clostridium difficile Infection Among
Patients Admitted to the Intensive Care Unit

Carlos AAlvarez Alvarez1, Peia Lee1, David Fike1,
Eric M. Mortensen2, Steven E. Pass1 and
Ronald G. Hall1

1Texas Tech University Health Sciences Center,
Dallas, TX; 2University of Connecticut School of
Medicine, Farmington, CT

Background: Clostridium difficile infection (CDI) is a
common hospital acquired infection that leads to sig-
nificant morbidity and mortality occurs in patients ad-
mitted to the intensive care unit (ICU). There is a lack
of studies that have examined the association of CDI
with the number of antibiotics administered in the
ICU.

Objectives: To determine if the number of antibiotics
received during an ICU admission is associated with
CDI.

Methods: Design: Retrospective cohort study con-
ducted between 2001 and 2008. Setting: Patient data
were extracted from the MIMIC II clinical database
which includes ICU patient records from a single ter-
tiary care hospital. Patients >18 years old, admitted
to the medical, surgical, coronary, and cardiac ICUs
were included in the study. Exposures: Antibiotic ex-
posures were defined as the number of the following
classes received during a patient’s ICU stay: penicil-
lins, cephalosporins, fluroquinolones, lincosamides,
nitroimidazoles, and non-oral vancomycin. Main
Outcome Measures: CDI was identified using Inter-
national Classification of Diseases, Ninth Revision
(ICD-9) diagnostic code 008.45 at discharge. Statisti-
cal Analysis: Multiple logistic regression analysis was
used to examine the association of the exposure to CDI
after adjusting for patient age, comorbidities, feeding
tube placement, gastrointestinal surgical procedures,
hospital length of stay, methotrexate exposure, and
proton pump inhibitor exposure. Ninety-five percent
confidence intervals were calculated using robust stan-
dard errors.

Results: A total of 16,820 ICU patients were included
in the study. The mean age was 63 years old (SD ±17)
and 56.7% of the patients were male. The mean hospi-
tal length of stay was 10.2 days (SD ± 11). The pro-
portion of patients who experienced CDI during ICU
stay was 2.4%. Sixty-six percent of patients did not
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receive any antibiotics, the remaining patients received
one (21%), two (9%), or three or more (4%) antibi-
otics. The adjusted odds ratio (aOR) and 95% confi-
dence interval (95% CI) for patients receiving one
antibiotic was 2.7 (2.0–3.5), for those receiving two
antibiotics was 4.3 (3.1–6.0), and for those receiving
three or more antibiotics was 12.7 (9.1–17.9).

Conclusions: The number of antibiotics a patient re-
ceived during ICU stay was associated with CDI.
Strategies to reduce ICU antibiotic exposure may re-
duce hospital-acquired CDI.

575. Impact of Florida Pill Mill Legislation, PDMP
Introduction and OxyContin Reformulation on
Tablets Dispensed in Florida and California

Paul M. Coplan, Angela DeVeaugh-Geiss,
Venkatesh Harikrishnan and Anna Gyamarthy

Purdue Pharma L.P., Stamford, CT

Background: Differentiating between interventions to
curb opioid abuse separated by time and region helps
identify their effects. We assessed if prescription data
could distinguish the effects of 2 examples of interven-
tions: (1) introduction of reformulated OxyContin with
abuse-deterrent properties nationally in the US in
August 2010 and (2) in Florida (FL), introduction of
pill mill legislation and prescription drug monitoring
program (PDMP) by September 2011.

Objectives: To study the impact of 2 interventions on
dispensing of extended-release oxycodone
(OxyContin) and immediate-release (IR) oxycodone
single-entity (SE), stratified by highest (80 mg
OxyContin and 30 mg IR oxycodone SE) and lowest
tablet strengths (10 mg and 5 mg, respectively); higher
tablet strengths are more abused and have higher illicit
resale value.

Methods: Change in tablets dispensed from 1 month
before (07/2010) to 4 months after (08/2010–11/
2010) OxyContin reformulation and from 1 month be-
fore (08/2011) to 4 months after (09/2011–12/2011)
FL legislation/ PDMP introduction, were assessed in
FL using IMS Xponent data. California (CA) was used
as a comparator state.

Results: The number of 80 mg OxyContin tablets dis-
pensed after its reformulation decreased in FL (�37%)
and CA (�46%), while IR oxycodone SE 30 mg tab-
lets increased (+8% in FL and +43% in CA,

respectively), with little change in IR oxycodone SE
5 mg tablets (0% and 1%) and 10 mg OxyContin tab-
lets (0% and +4%). After FL legislation/ PDMP intro-
duction, IR oxycodone SE 30 mg tablets decreased in
FL (�32%) but not CA (�3%) with little change in IR
oxycodone SE 5 mg tablets (�3% and 0%), and little
change in OxyContin 80 mg tablets (�7% and �3%)
or 10 mg tablets (+1% and �3%). In August 2011, be-
fore the FL PDMP introduction, 29 times more tablets
of IR oxycodone SE 30 mg than OxyContin 80 mg
were dispensed in FL, and 9 times more in CA.

Conclusions: The reformulation of OxyContin led to
rapidly decreasing prescriptions for OxyContin 80
mg tablets in both FL and CA, but little change for
10 mg tablets. It also led to increases in IR oxycodone
SE 30 mg tablet prescriptions in both states, but not 5
mg tablets. The FL legislation/ PDMP intervention a
year later (with no analogous actions in CA at that
time) led to large decreases in IR oxycodone SE 30
mg tablet prescriptions in FL but not CA, and little
change in OxyContin prescriptions. The two interven-
tions can be differentiated by changes in oxycodone
prescriptions; other interventions may be similarly
differentiated.

576. Effect of Increasing Generic Drug Use on
Medical Prescription Plan Star Ratings

Jingjing Qian1, Richard Hansen1, Ilene Harris2,
Zippora Kiptanui2, Jennifer Howard2 and
Danial Surry1

1Auburn University, Auburn, AL; 2IMPAQ Interna-
tional LLC, Columbia, MD

Background: Generic drug prescribing and use helps
reduce healthcare cost and improve medication adher-
ence. Medicare prescription plan star ratings summa-
rize the performance quality of contracted health and
drug plans. Increasing generic drug use, due to poten-
tial for cost savings and drug access is a viable consid-
eration for drug plans to achieve high star ratings.

Objectives: To examine the association between plan-
level generic drug dispensing ratio (GDR) and Medi-
care prescription plan star rating.

Methods: This cross-sectional study linked the 2010
Medicare prescription plan star ratings data and plan-
level GDR ratio, calculated as the total number of ge-
neric drugs prescriptions divided by the total number
of prescriptions during the calendar year, data
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(n=478 plans). GDR ratio was compared (ANOVA)
by prescription plan type (employer-based, MA-PD
and PDP), plan summary star rating (1–5 indicating
lowest to highest performance), and by plan domain
rating (4 domains including drug plan customer ser-
vice, drug plan member complaints, Medicare audit
findings, member experience with drug plan, and drug
pricing and patient safety). A generalized estimating
equations (GEE) model was used to examine the asso-
ciation between GDR ratio (exposure) and Medicare
prescription plan summary star rating (outcome), con-
trolling for plan type and within subject (plan) correla-
tion. The interaction term between GDR and plan type
was tested for effect modification. Significance was set
at p<0.05.

Results: Medicare prescription plan summary ratings
were similar across plan type (p=0.7593). GDR ratio
was found to be significantly higher (69.24%) for 5-
star plans and lower (65.63%) for 1-star plans
(p=0.0002). A similar trend was seen by domain rat-
ing in member experience with drug plan, but not the
other 3 domains. GDR ratio was also different by plan
type (p< .0001), highest (69.82%) for MA-PD plans
and lowest (63.86%) for employer-based plans. GEE
model results found higher GDR ratio was associated
with higher plan summary ratings. Their association
was modified by plan type (interaction term p=0.03),
with significant association for employer-based and
MA-PD plans, but not for PDP plans.

Conclusions: Prescription formulary benefit design
targeting increasing generic drug use appears to asso-
ciate with higher plan star ratings. Consideration for
implementation and education for plan prescribers
may be a viable approach to improving quality care
thru appropriate use of Medicare resources and provid-
ing drug access.

577. International Comparison of Reimbursement
Coverage Schemes of Antineoplastic and
Immunomodulating Drugs: England, Australia,
Canada and Taiwan

Yi-Ru Shin1, Kai-Hsin Liao1, Chih-Wan Lin1 and
Fei-Yuan Hsiao1,2,3

1Graduate Institute of Clinical Pharmacy, College of
Medicine, National Taiwan University, Taipei,
Taiwan; 2School of Pharmacy, College of Medicine,
National Taiwan University, Taipei, Taiwan; 3Depart-
ment of Pharmacy, National Taiwan University Hospi-
tal, Taipei, Taiwan

Background: Reimbursement coverage of innovative
new drugs, such as antineoplastic and immuno-
modulating drugs, has significant impact on patient ac-
cess to new drugs, particularly under the single payer
system. However, different reimbursement coverage
schemes for a specific drug may varied by countries
due to different marketing strategies adopted by the
pharmaceutical company. This discrepancy may there-
fore lead to constrains to access to new drugs.

Objectives: This study aims to investigate reimburse-
ment coverage schemes for a selected list of antineoplas-
tic and immunomodulating drugs across four health
care systems: England, Australia, Canada and Taiwan.

Methods: For a purposive sample of four decision-
making bodies (England, Australia, Canada and
Taiwan), we analyzed their coverage schemes on 41
antineoplastic and immunomodulating drugs firstly re-
imbursed by Taiwan’s National Health Insurance Ad-
ministration (NHIA) from 2007 to 2014. Data
sources for the timing and details of coverage schemes
were retrieved from publicly available data such as of-
ficial documents and websites.

Results: We found that the percentage of drugs cov-
ered was approximately different for all four deci-
sion-making bodies. However, compared to England,
Australia and Canada, the consistency rate of the cov-
erage schemes of these antineoplastic and
immunomodulating drugs under Taiwan’s National
Health Insurance (NHI) system was 43%, 38% and
23%, respectively. These discrepancies indicated dif-
ferent level of restrictions of reimbursement coverage
of antineoplastic and immunomodulating drugs when
they firstly enter Taiwan’s NHI system. We further
found that the pharmaceutical companies adopted
step-wise expanded indication strategies in Taiwan to
reach the full coverage scheme (i.e. identical coverage
scheme to the other three countries) for these antineo-
plastic and immunomodulating drugs. Nevertheless,
these step-wise expanded indication strategies resulted
in additional time lag for patient access to these anti-
neoplastic and immunomodulating drugs under
Taiwan’s NHI system (vs. England 669 [standard de-
viation, SD=474], vs. Australia 974 [SD=553], and
vs. Canada 365 [SD=0] days).

Conclusions: Our study provides significant empirical
evidence to guide and improve decision-making pro-
cess of reimbursement of antineoplastic and
immunomodulating drugs under Taiwan’s NHI system
as well as other countries.
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578. Change in the Utilization of Erythropoiesis-
Stimulating Agents in Cancer Patients: A Policy
Evaluation

Minghui Li, Richard Schulz and Kevin Lu

University of South Carolina, Columbia, SC

Background: Erythropoiesis-stimulating agents
(ESAs) are biological drugs used to stimulate the pro-
duction of red blood cells. ESAs are mainly used to
treat cancer patients with chemotherapy-induced ane-
mia and chronic kidney disease (CKD) patients with
low levels of hemoglobin. Due to emerging findings
from clinical trials about the increased risk of death,
myocardial infarction, stroke, venous thromboembo-
lism, thrombosis of vascular access, and tumor pro-
gression or recurrence, Centers for Medicare and
Medicaid Services issued a National Coverage Deter-
mination (NCD) for ESAs in cancer to change Medi-
care reimbursement policy.

Objectives: The objective of this study is to examine
the impact of NCD on the utilization of ESAs.

Methods: This study used the Surveillance, Epidemi-
ology, and End Results (SEER)-Medicare linked data-
base. A repeated cross-sectional design was
implemented. Monthly prevalence of patients received
ESAs was measured before, during, and after the
NCD. The treatment group was composed of cancer
patients and the control group was composed of
CKD patients. This study used an interrupted time se-
ries (ITS) design with a control group, which is a valu-
able design to evaluate the effectiveness of a policy
change. The ITS could examine two types of change:
intercept change and slope change.

Results: In the treatment group, the utilization of ESAs
was decreased slightly before and after the implemen-
tation of NCD. During the NCD period, the utilization
of ESAs had a significant drop. In the control group,
the utilization of ESAs was decreased steadily during
the whole study period. According to the ITS, the level
(intercept) was reduced by 2.13% (P< .0001) and the
trend (slope) was increased by 0.02% per month but
was not statistically significantly (P= .1366).

Conclusions: The monthly utilization of ESAs had a
50% reduction after the implementation of NCD but
the trend did not change. The NCD was effective in re-
ducing the utilization of ESAs but this is a one-time-
only effect.

579. Does Pay-for-Performance Influence
Outcomes for People with Serious Mental Illness?

Rachael Williams1, Panos Kasteridis2,
Christoph Kronenberg2, Nils Gutacker2, Tim Doran2,
Anne Mason2, Nigel Rice2, Hugh Gravelle2,
Maria Goddard2, Tony Kendrick3, Najma Siddiqi2,
Simon Gilbody2, Ceri Owen4, Lauren Aylott4 and
Rowena Jacobs2

1Clinical Practice Research Datalink, London, United
Kingdom; 2University of York, York, United Kingdom;
3University of Southampton, Southampton, United
Kingdom; 4Service User, York, United Kingdom

Background: The UK’s quality and outcomes frame-
work (QOF), the largest pay-for-performance scheme
in primary care worldwide, offers GP practices pay-
ments to ensure comprehensive care plans (CPs) are
in place for patients with serious mental illness
(SMI). Well-coordinated primary care may reduce
the need for hospital admissions; however, previous
studies have relied on practice-level data and couldn’t
ascertain which patients received CPs or when,
prohibiting analysis of the temporal effect of financial
incentives.

Objectives: To determine whether better quality pri-
mary care, reflected through the documentation of
CPs, is associated with SMI hospitalisations or death.

Methods: Patients with newly diagnosed SMI and at
least one year of prior registration were identified from
Clinical Practice Research Datalink UK primary care
data between 2006/07 and 2013/14. Patients were in-
cluded in the study cohort if eligible for linkage to ad-
mitted patient care Hospital Episode Statistics and
death certificates. Patients were followed from diagno-
sis until the outcome or censoring. Cox survival
models were estimated, with the hazards of the first ad-
mission with a primary diagnosis of SMI and death
specified as functions of time-varying CPs (none, cur-
rent and expired), demographics, local area character-
istics and illness severity proxies. Subgroup analyses
were conducted by age and diagnosis (schizophrenia
vs. bipolar disorder).

Results: The study included 5,231 newly diagnosed
patients with SMI (3,000 schizophrenia, 2,231 bipo-
lar), of which 3,590 (69%) received a CP, 568 (11%)
had an SMI admission and 533 (10%) died. Overall,
current and expired CPs weren’t associated with time
to SMI admission (hazard ratio (HR) 1.11, p-value
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(p) 0.388, and 1.02, p=0.914, respectively), but cur-
rent CPs were associated with decreased time to ad-
mission for patients aged ≥66 or with bipolar
disorder (HR 1.87, p=0.039, and 1.45, p=0.017 re-
spectively). Overall, current and expired CPs were as-
sociated with increased time to death (HR 0.57,
p<0.001 and 0.72, p=0.046 respectively).

Conclusions: This study shows current CPs are asso-
ciated with decreased time to SMI admission in older
patients and those with bipolar disorder, and increased
time to death overall.

580. Impact of Diagnosis-Related Group (DRG)-
Based Payment System on the Quality of Care for
Elderly Patients with Hip Fracture in Taiwan

Hsien-Yeh Chuang1,2, Li-Ning Peng2,3,
Chen-Yu Wang1, Fei-Yuan Hsiao1,4 and
Liang-Kung Chen2,3

1College of Medicine, National Taiwan University,
Taipei, Taiwan; 2National Yang Ming University,
Taipei, Taiwan; 3Taipei Veterans General Hospital,
Taipei, Taiwan; 4National Taiwan University Hospi-
tal, Taipei, Taiwan

Background: The prospective payment system based
on diagnosis-related group (DRG) was introduced in
Taiwan in 2010. With the intention to be an alternative
to the original fee-for-service payment system, the
DRG payment system is expected to constrain reim-
bursement expenditure. However, the impact of
DRG-based payment system on the quality of care
hass been discussed.

Objectives: To examine the impact of the DRG-based
payment system on the quality of care for older pa-
tients with hip fracture in Taiwan.

Methods: We used Taiwan’s National Health Insur-
ance Research Database (NHIRD) to identify patients
who were aged 65 years old or older and had an inci-
dent admission of hip fracture between 2007 and
2012. The date of discharge from the hip fracture ad-
mission was defined as the index date. Eligible pa-
tients were stratified into 3 groups according to the
year of their index dates (control group: 2007–2008;
transition group: 2009–2010; DRG group: 2011–
2012) to capture the impacts of DRG-based payment
system on the quality of care over time. The primary
care outcome was readmission for hip fracture within
1 year after the index date. Cox proportional hazard

models were used to estimate the risk of readmission
for hip fracture in DRG or transition groups versus
control group. The hazard ratio (HR) was adjusted by
age, sex, Charlson Comorbidity Index, length of hos-
pital stay, medical institutions level, fracture location,
co-medications and underwent physical therapy or not.

Results: A total of 18,743 patients were included in
our study (DRG group: 33.15%; transition group:
33.59%; control group: 33.26%). Patients in the
DRG group and transition group were older than those
in the control group. The length of hospital stay at in-
dex hip fracture admission was longest in the control
group (9.81 days), followed by the transition (9.21
days) and DRG groups (8.71 days). The risk of read-
mission for hip fracture were comparable among the
three groups. Compared to the control group, both
DRG group (HR 0.92, 95% CI 0.73, 1.16) and transi-
tion group (HR 0.90, 95% CI 0.71, 1.15) were not as-
sociated with risk of readmission for hip fracture.

Conclusions: Our study showed that the care outcome
of patients discharged from hip fracture were compara-
ble before and after the implementation of DRG-based
payment system in Taiwan.

581. Reducing Prescription Drug Spending: A
Review of Policy Options

G. Caleb Alexander1,2, Jeromie Ballreich1,
Mariana P. Socal1, Taruja Karmarkar1,
Antonio Trujillo1, Jeremy Greene3,
Joshua M. Sharfstein1 and Gerard Anderson1,2

1Johns Hopkins Bloomberg School of Public Health,
Baltimore, MD; 2Johns Hopkins Medicine, Baltimore,
MD; 3Johns Hopkins University, Baltimore, MD

Background: High prices for pharmaceuticals have
restricted access to branded drugs because some
public programs are rationing care and many private
insurers, including Medicare drug plans, are placing
specialty drugs on high cost sharing tiers. Ongoing
concerns over high prices and limited access to
pharmaceuticals have generated a wide range of pro-
posed solutions.

Objectives: To formulate a list of policy options that
can be used to curb drug spending in the United States.

Methods: We convened a group of health policy ex-
perts to identify broad categories of policies and sem-
inal articles addressing the issue of high prescription
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drug costs or pharmaceutical spending in the United
States. Based on these inputs, we developed key words
and a conducted a structured review of the peer-
reviewed literature to identify additional articles of
relevance.

Results: We identified forty-one solutions in the
peer reviewed literature that were classified into
five broad categories: revising the patent system;
encouraging research to increase development of
new drugs; altering pharmaceutical regulation; de-
creasing market demand; and developing innovative
pricing strategies. We discuss the rationale for these
five approaches and summarize the proposed solu-
tions. We also discuss four unresolved empirical is-
sues are particularly important in any discussion of
policy options.

Conclusions: Many have argued that the high levels
of spending for branded prescription drugs are un-
sustainable. Others are more concerned about the
problems, many people have accessing the drugs
they need or the impact on the health status of the
population. Given the interest in the topic, it is
likely that one or more of the policy proposals will
be implemented in the short to medium term. How-
ever, it is likely that no single policy alternative will
be a clear “winner”. Resolution of specific empirical
issues that we identify may assist policymakers to
select policies that are most likely to achieve their
stated aims while minimizing the likelihood of unin-
tended consequences.

582. Cost-Utility of Burns Management in Nigeria:
A Case-Study of National Orthopaedic Hospital,
Enugu

Charles E. Okafor, BPharm1, Ola Onunka2 and
Nkechi Idoko2

1Nnamdi Azikiwe University, Awka, Nigeria; 2Na-
tional Orthopaedic Hospital, Enugu, Enugu, Nigeria

Background: A major problem of burns is the
high cost of management, the discrimination and
disability it can cause to the patients. Maximizing
resource utilization is of key importance for a
lower-middle income country (LMIC) like Nigeria.
There is need to know if Nigerian patients who
were victims of burns get the best value
for money. There is need to also know if cost of
managing burns exceeds the average earning of a
Nigerian.

Objectives: This study aim to evaluate the average
cost of managing burns in Nigeria and to determine
if the treatment approach is cost-effective.

Methods: This study was a cost-utility analysis from
the perspective of the health service provider in
Nigeria, a case study of National Orthopaedic
Hopspital Enugu (NOHE) using 2013 Microsoft
Execel. Data for cost of burns management was ob-
tained from a retrospective study conducted in
NOHE in 2012 for 285 patients. Cost were adjusted
to reflect the future (2015) value using a real inter-
est rate of 3%. Cost were presented in 2015 US dol-
lars using a discount rate of 3% for both cost and
outcome. Health outcome was presented in disability
adjusted life years (DALYs). DALYs lost was ob-
tained for 285 patients and averaged to obtain the
lost DALYs per patient. DALYs averted was calcu-
lated as the difference between the ’no treatment
DALYs’ and the DALYs for management.

Results: Based on cost-effectiveness threshold of
$2,758.4 (representing Nigeria’s GDP per capita), the
management of burns is cost-effective in Nigeria
($526.68/DALY averted). The result also showed that
the cost of managing burns in Nigeria is high
($7123.26) and above the average income.

Conclusions:Management of burns in Nigeria is cost-
effective although expensive for most Nigerians to af-
ford. Nigerian government and health organizations
should consider the support of burns patient as this
will speed up their recovery and wellbeing and im-
prove quality of life.

583. Health Care Resource Utilization Before and
After Perampanel Initiation for the Treatment of
Epilepsy in the United States

Edward Faught1, François Laliberté2, Zhixiao Wang3,
Victoria Barghout4, Jiyoon Choi3, Batool Haider5,
Dominique Lejeune2, Guillaume Germain2 and
Mei S. Duh5

1Emory University School of Medicine, Atlanta, GA;
2Analysis Group, Inc., Montreal, QC, Canada; 3Eisai,
Inc., Woodcliff Lake, NJ; 4VEB HealthCare LLC, Mor-
ristown, NJ; 5Analysis Group, Inc., Boston, MA

Background: Approximately 30% of patients with
epilepsy suffer from uncontrolled seizures.
Perampanel is approved for adjunctive treatment
of partial seizures with or without secondarily
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generalized seizures and for primary generalized tonic–
clonic seizures in patients with epilepsy aged ≥12
years.

Objectives: To assess the impact of perampanel on
health care resource utilization (HRU) among patients
with epilepsy in the US.

Methods: Using a large, nationally representative
claims database, which captures over ½ of the an-
nual US population that are commercially and
publicly insured, from Symphony Health Solutions
between 12/2012 and 11/2015, we identified 2,508
patients with ≥1 diagnosis of epilepsy, aged ≥12
years with ≥1 perampanel dispensing (first Rx de-
fined as the index date), and ≥180 days of contin-
uous observation prior to and post the index date.
A pre–post study design was used to compare all-
cause and epilepsy-related HRU outcomes during
the 180-day pre- and post-period. Status epilepti-
cus (SE) events occurring during a hospitalization
were also identified. Rate ratios (RR) and 95%
confidence intervals of HRU outcomes were gen-
erated using conditional Poisson regression
models, adjusting for varying observation periods
across patients.

Results: The mean age of the perampanel cohort was
35.8 ± 16.0 years and 56.2% were female. On aver-
age, 459.8 (±146.3 SD) days were observed in the
post-index period. For the post- vs. pre-period,
perampanel users had 42.3 vs. 53.8 overall hospitali-
zations per 100 person-years (RR 0.80; p<0.0001)
and 1,240.2 vs. 1,343.8 outpatient visits per 100 per-
son-years (RR 0.91; p<0.0001). Epilepsy-related
hospitalizations and outpatient visits were also signif-
icantly lower in the post- vs. pre-period, with rates of
25.2 vs. 33.6 events per 100 person-years (RR 0.76;
p<0.0001) and 327.0 vs. 389.0 events per 100 per-
son-years (RR 0.84; p<0.0001), respectively. Addi-
tionally, a significantly lower rate of SE was
observed in the post- vs. pre-period (1.8 vs. 4.4
events per 100 person-years; RR 0.43; p<0.0001).
The monthly time trend of hospitalization rates
showed an increasing trend leading to perampanel
initiation, after which the hospitalization rates
steadily decreased over the following months.

Conclusions: The initiation of perampanel was as-
sociated with significant decreases in all-cause and
epilepsy-related inpatient admissions and outpatient
visits and particularly substantial reductions in SE
hospitalization events by more than 50%.

584. Cost Effectiveness Analysis of Broad
Spectrum versus Narrow Spectrum Antibiotics for
Prophylaxis of Surgical Site Infections

Shahenaz Sawmaa

Ras el Teen General Hospital, Alexandria, Egypt

Background: Antimicrobial resistance is a global
concern, prolonged use of antimicrobials causes bur-
den on patients, health care and the national resources.
Excessive Antibiotic administration increases the anti-
biotic-resistance, Implementation of guidelines yields
improvements in antibiotic use and the cost of surgical
prophylaxis.

Objectives: To conduct Cost Effectiveness Analysis
of antibiotic use for prophylaxis of surgical site infec-
tions, and to assess the impact of clinical pharmacy
team interventions.

Methods: An interventional study at a Ministry of
Health hospitals in Egypt, the data were collected for
a cost effectiveness analysis from the record six months
before the guidelines implementation and six months
after and included patients admitted to the hospital for
clean surgery. Data needed for calculation of the cost
of antibiotics were collected from ministry of health
tender. The guidelines for surgical site of infection were
implemented by giving lectures to the medical staff.
The expected outcome was to reduce the duration and
spectrum of antibiotics used and consequently reduced
the cost of surgical site infection. The results were sta-
tistically analyzed by SPSS program version 21.

Results: The cases collected were 570 patients from
the two phases, where the number of patients received
antibiotics before the surgery procedure was reduced
by 20.7% after the intervention done (p=0.001,
CI=95%). The proper use of antibiotics during surger-
ies (60 minutes before the surgery time) has increased
by 22.8% (p=0.001, CI=95%), the right antibiotic
choice (first generation cephalosporines) had increased
by 4.4% (p=0.001, CI=95%). The proper duration of
antibiotics use pattern after surgery (for the first 24
hours) has increased by 47.3% (p=0.001, CI=95%).
Cost of antibiotics used was reduced in the post-
intervention (60.39 ± 68.83 versus 84.37 ± 84.94)
(p<0.005). The group of pre intervention was at risk
9 times more than those of post intervention
group for SSI with statistically significant (CI 95%
=1.1–73.5). The SSI cases were 10 and 7 of them in
the PM shift and 3 in AM shift (p<0.005).
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Conclusions: The intervention of the clinical phar-
macy team during AM shifts has minimized the cost
of antibiotics, and the type of antibiotics used conse-
quentially the resistance for broad spectrum antimicro-
bials will decrease, surgical site infection also has
decreased, the commitment of the physicians to the
guidelines more.

585. Framework for the Cost-Effectiveness of
Secondary Prevention Strategies in Cardiovascular
Diseases: A Canadian Theoretical Model-Based
Analysis

Fiorella Fanton-Aita1, Alexis Matteau2,
Dominic Mitchell1, Brian J. Potter2,
Ange Christelle Iliza1, Jason R. Guertin3,
Anick Dubois4, Marie-Pierre Dubé4,
Jean-Claude Tardif4 and Jacques LeLorier1

1Universite de Montréal, Montreal, QC, Canada;
2CHUM, Montreal, QC, Canada; 3McMaster Univer-
sity, Hamilton, QC, Canada; 4Montreal Heart Institute,
Montreal, QC, Canada

Background: Healthcare resources are limited, and it
is vital to justify their allocation by performing
pharmacoeconomic studies. New therapies for second-
ary cardiovascular prevention are available in Canada
for patients intolerant to high doses of statins. How-
ever, some of these therapies are costly and their effi-
cacy on lowering cardiovascular events is not always
well documented.

Objectives: To estimate the relative risk reduction
threshold for adding a novel expensive lipid-lowering
therapy (NT) to standard therapy in a secondary pre-
vention population intolerant to high doses of statins
using a cost-effectiveness analysis from the Canadian
Provincial Ministries of Health perspective (single-
payer system).

Methods: A lifetime Markov cohort model was devel-
oped to compare the reference treatment (RT) alone,
low-dose statin, to a hypothetical NT added to the RT.
Myocardial infarction and stroke were the clinical
events considered in the model. Events probabilities
wereobtained fromrandomizedcontrolled studies.Hos-
pitalization costs as well as RT and NT costs were esti-
mated from available Canadian data in Canadian
dollars (CAD$).Health utilities andmortality rateswere
obtained from the literature. Two incremental cost-ef-
fectiveness ratio (ICER) thresholds were considered in
this analysis ($50,000 and $100,000 per QALY). The

main outcome was the relative risk reduction required
to remain beloweach threshold.Deterministic andprob-
abilistic sensitivity analyses were performed.

Results: The relative risk reduction of 0.58 and 0.78
were projected to result in an ICER of $50,000 and
$100,000 per QALY, respectively. Over a lifetime, in-
cremental costs and QALY for each of the fixed will-
ingness to pay thresholds were $66,941 and 1.34
QALY as well as $62,494 and 0.62 QALY corre-
spondingly. The results were sensitive to NT cost,
health state utilities, and the discount rate.

Conclusions: An expensive, novel secondary preven-
tion therapy based on LDL-C reduction would have
to demonstrate moderate to high relative risk reduction
to be considered cost-effective. These results and the
theoretical model can be used as a framework for the
economic evaluation of novel secondary prevention
therapies in patients intolerant to high doses of statins.

586. Trends in FDA Postmarketing Commitments
and Requirements for Newly Approved Drugs,
2011–2016

Jayashri Desai1, Jessica Albano1, Susan Sinclair2,1 and
John P. McCormick1

1INC Research, LLC, Raleigh, NC; 2University of
North Carolina Wilmington, Wilmington, NC

Background: In 2007, the United States Congress
passed the Food andDrugAdministrationAmendments
Act (FDAAA), which authorized the FDA to require
manufacturers to conduct postmarketing studies as a
condition of marketing approval. Post-marketing safety
studies are conducted to confirm existing safety data
from clinical trials, identify new safety signals, or pro-
vide reassurance regarding the safety of approved
medications.

Objectives: To characterize and evaluate trends in
post-marketing commitments/requirements (PMC/Rs)
among products recently approved by the FDA for
adult populations.

Methods: Publicly available FDA databases were an-
alyzed to identify all new molecular entities (NMEs)
approved for adult populations between Jan 1, 2011
and Jan 1, 2016 with PMC/Rs. PMC/Rs were summa-
rized by product type (drug/biologic); purpose (safety/
non-safety); study design (interventional/observa-
tional); and therapeutic area of the indication.
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Results: Of the 414 products approved by the FDA
between Jan 01, 2011 and Jan 01, 2016, 74%, (305/
414) included at least one PMC/R, 36% (148/414)
were in adult populations and 63% (260/414) were la-
beled for adult use. Among the 260 products labeled
for adult use, 248 (95%) were drugs and 12 (5%) were
biologics. There were 1,153 PMC/Rs in total. Among
these, 530 (46%) were adult PMC/Rs. Among the 530
PMC/Rs, 89%, (474/530) were drugs and 11%, (56/
530) were biologics. 88% (468/530) were focused on
safety; and 63% (332/530) were observational designs.
Oncology accounted for 26% (140/530) , 10% (52/
530) infectious disease, endocrinology 4% (21/530),
and general medicine 4% (19/530) of adult PMC/Rs.
Of the products approved in 2011, 34 (36%) included
PMC/Rs; 38 (44%) in 2012; 49(56%) in 2013, 61
(66%) in 2014, and 78 (70%) in 2015–2016.

Conclusions: FDA approval of NMEs is frequently
accompanied by requirements for additional studies
and should be included in lifecycle management strat-
egies. This trend in adult patient populations has
increased steadily over the 5 year period from 2011–
2016. In the future, we should expect to see more adult
PMC/Rs in drugs, safety and observational studies,
and for oncology, infectious disease, endocrinology,
and general medicine therapeutic areas.

587. The Safety Concerns of Medicinal Products
Licensed in the European Union

Remy D.C. Francisca1, Armando R. Leyba1,
Inge M. Zomerdijk2,1,
Miriam C.J.M. Sturkenboom1 and
Sabine M.J.M. Straus1,2

1Erasmus Medical Centre, Rotterdam, Netherlands;
2Medicines Evaluation Board, Utrecht, Netherlands

Background: An European Union Risk Management
Plan (EU-RMP) describes the important safety con-
cerns related to the use of medicinal products licensed
in the European Union, as well as the planned activi-
ties to further characterise the safety profile and the
measures to minimise the risks. There is currently lim-
ited knowledge on the type of safety concerns included
in the EU-RMP.

Objectives: To describe the safety concerns at time of
licensing of drugs approved in the EU.

Methods: We analysed the European Public Assess-
ment Reports (EPAR) of all new chemical entities that

were licensed through the centralised procedure be-
tween January 1st 2010 and December 31st 2015 and
were still authorised on January 1st 2016. Information
extracted from initial marketing authorisation docu-
ments encompassed the active substance, Anatomical
Therapeutic Chemical classification (ATC), authorisa-
tion date, aRMM and the safety concerns in the sum-
mary of the risk management plan specified as
important identified or important potential risk, miss-
ing information or not classified. The safety concerns
were categorised in 27 System Organ Classes accord-
ing to Medical Dictionary of Regulatory Authorities
(MedDRA), version 19.0. We made use of an addi-
tional group, “special populations”, to categorise
safety concerns associated with the populations not
studied in clinical trials.

Results: There were 3742 important safety concerns
associated with the 231 products licensed during the
study period including 984 (26%) important identified
risks, 1228 (33%) potential risks, 1345 (36%) areas of
missing information and 185 (5%) were not classified.
The mean number of safety concern per product dur-
ing the study period was 16 (± 6). The average number
of safety concerns per product in the various ATC
groups was highest for “systemic hormonal prepara-
tions, excluding sex hormones and insulins” (23), “an-
tineoplastic and immunomodulating agents” (21) and
“nervous system agents” (16). The average number
of safety concerns per product per year was compara-
ble over time and ranged from 15 in 2010 and 2015
to 18 in 2012.Safety concerns were most frequently re-
lated to “special populations” (29%, n=1094),
“general conditions and administration site disorders”
(9%, n=354) and “injury, poisoning and procedural
complications” (8%, n=305).

Conclusions: The safety concerns of the products li-
censed in the EUwere heterogeneous. Notably, missing
information about populations not studied in clinical tri-
als are the most frequent type of safety concern.

588. Predictors of Health PlanDisenrollment Among
Commercially-InsuredAdults in the United States

Anne M. Butler, Jonathan V. Todd and
M. Alan Brookhart

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Administrative databases are commonly
used to estimate drug effectiveness and safety in
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population-based studies, but little is known about pa-
tient characteristics associated with health plan
disenrollment.

Objectives: We sought to identify predictors of health
plan disenrollment from a large, commercial insurance
claims database.

Methods: We conducted a retrospective cohort
study using a large, commercial insurance claims
database from the United States. We created six
yearly cohorts (2008–2013) of adults (≥18 years)
enrolled in health care plans on January 1 of each
year and required enrollment during the 6-month
baseline period from July 1 to December 31 of
the preceding year. Analyses focused on the out-
come of disenrollment from January 1 to December
30, which was considered to occur due to patient
disenrollment from the health plan; disenrollment
on December 31 was considered to occur due to
(a): patient disenrollment from the health plan or
(b) withdrawal of the entire health plan from the
commercial insurance database. Using multivariable
logistic regression to estimate odds ratios (OR)
and 95% confidence intervals (CI), we identified
patient factors independently associated with health
plan disenrollment from January 1 to December
30. Analyses were limited by the absence of infor-
mation on death.

Results: We identified 521,226 eligible patients. An-
nually, disenrollment from January 1 to December 30
remained steady across years (15% to 16%) whereas
disenrollment on December 31 varied widely across
years (9% to 28%). Patient disenrollment from the
health plan from January 1 to December 30 was more
likely among individuals who were young (22–26 vs.
27–39 years: OR 1.8, 95% CI 1.8, 1.8), old (62–64
vs. 27–39 years: OR 2.8, 95% CI 2.8, 2.9), male, re-
sided outside of the South, covered by a preferred pro-
vider organization (PPO) health plan, had overnight
hospitalizations (1 vs. 0 visits: OR 1.1, 95% CI 1.1,
1.2; ≥2 vs. 0 visits: OR 1.4, 95% CI 1.3, 1.5), had
emergency room visits (1 vs. 0 visits: OR 1.2, 95%
CI 1.1, 1.2; ≥2 vs. 0 visits: OR 1.3, 95% CI 1.3,
1.4), or had several comorbidities or markers of frailty
(c-statistic =0.64).

Conclusions:We find evidence suggesting that patient
disenrollment from the health plan is independently
associated with patient characteristics, particularly
age, hospitalization, emergency room visits, comor-
bidities, and markers of frailty.

589. Extent of Lack of Efficacy Reporting in the
Canada Vigilance Database

Marc F. Poitras, Papa Diogoye Sene and
Alain Béliveau

Health Canada, Ottawa, ON, Canada

Background: Lack of efficacy (LOE) of a drug may
have deleterious consequences for the patients. These
effects may be due to inappropriate drug use/adher-
ence, drug–drug interactions, resistance/tolerance/
tachyphylaxis, quality, genetic variability, etc. Studies
evaluating the extent of post market reporting of LOE
are limited and none have been carried out in the Ca-
nadian population.

Objectives: The main objective of this study was to
assess the extent of LOE reporting in the Canadian
population. A secondary objective was to determine
the classes of drug mainly associated with LOE.

Methods: This is a retrospective and descriptive study
using the Canada vigilance database (CVD). The CVD
was searched using the “lack of efficacy/effect” Stan-
dard MedDRA Query (SMQ), from January 1, 2003
to December 31, 2014. The extent of LOE reported
within each therapeutic class was estimated by factor-
ing in drug exposure (prescription data from IMS) for
each drug.

Results: LOE is highly reported in the CVD and
represented 20.4% of the 44,800 adverse events
cases reported in the database in 2014; the percent-
age of LOE reporting remained relatively constant
over the last 10 years, fluctuating from 14.6 to
20.4%. LOE was mainly reported in females (58%)
and in adults (45%) and most frequently reported
by healthcare professionals (58% including physi-
cians, pharmacists and others). Twenty nine percent
(29%) of the LOE cases were reported as serious due
to death (4%), life threatening (3%), hospitalisation
(22%), disability (4%) or other important medical
conditions (67%). The most frequently reported drug
classes were: TNF-α inhibitors (29.2%) and proton
pump inhibitors (5.6%).

Conclusions: This is the first study of LOE done in
Canada using an ADR reporting system. LOE is
highly reported in the CVD, and has remained rela-
tively constant over the last 10 years. Limitations in-
herent to ADR reporting systems preclude from
determining the causes underlying LOE reporting.
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Further studies would be required to establish the
significance of LOE reporting on patient safety.

590. Impact of a New Consumer-Friendly Form on
Adverse Experience Reporting to the United States
Food and Drug Administration

Monica A. Munoz1,2, Almut G. Winterstein2,
Chris Delcher2, Cindy M. Kortepeter1, Yu-Jung Wei2,
Hong Xiao2 and Gerald Dal Pan1

1US Food and Drug Administration, Silver Spring,
MD; 2University of Florida, Gainesville, FL

Background: Consumers (CONs) and Healthcare
Providers (HCPs) voluntarily report adverse experi-
ences (AEs) associated with drug and therapeutic bio-
logic products to the Food and Drug Administration
(FDA) Adverse Event Reporting System (FAERS).
CONs and HCPs reported AEs on the same form, the
FDA 3500, until mid-2013 when the CON-friendly
FDA 3500B was implemented. The FDA 3500B con-
forms to the Plain Writing Act of 2010.

Objectives: To examine the effect of the new form on
completeness and quantity of CON reports submitted
directly to FAERS.

Methods: AE reports submitted to FAERS from Janu-
ary 2011 through December 2015 and stratified by
form type (FDA 3500 or 3500B) and reporter type
(CON or HCP) were examined. Key characteristics
compared across strata included serious outcomes
(e.g., death, hospitalization), patient demographics,
and completeness of data fields essential for a causality
assessment. We evaluated time series plots and per-
formed descriptive analyses to explore the variation
in the monthly number of CON and HCP reported
over this period. HCP reports were used to examine
trends that may have affected reporting independent
of the change in form-type.

Results: Over the study period, the FDA received
161,238 voluntary reports in which the reporter was
a CON in 53,408 (33%), a HCP in 87,296 (54%),
and unknown in 20,534 (13%) reports. Compared to
CON reports submitted on the FDA 3500 (n=23,853),
FDA 3500B (n=28,491) reports were more likely to
include product dechallenge or rechallenge information
(87% vs 66%, p<0.05), medical history (95% vs 68%,
p<0.05), and the product’s manufacturer (57% vs
53%, p<0.05). Examining the full series, the average
number of monthly reports increased by 36% and

13% for CONs and HCPs, respectively, after the form
change. However, a notable downtrend in CON reports
was observed in the year prior to the change. Using this
period as baseline, the average number of CON reports
increased by 42%.

Conclusions: Preliminary findings suggest that efforts
to make reporting forms more accessible to consumers
resulted in the increased overall reporting and im-
provement in certain relevant information from CONs.
Completeness of additional data fields will be assessed
in future work. Additional analyses are underway to
determine if the observed increase in CON reports
following the form change holds after adjustments
for potential time-varying confounders.

591. Bleeding-Related Hospital Admissions and
30-Day Readmissions with Dabigatran versus
Warfarin in Patients with Nonvalvular Atrial
Fibrillation

Esther W. Chan1, Wallis C.Y. Lau1, Xue Li1 and
Ian C.K. Wong2,1

1TheUniversity of HongKong, HongKong, HongKong;
2UCL School of Pharmacy, London, United Kingdom

Background: Bleeding is a common cause of hospital
admissions and re-admissions in oral anticoagulant
users.

Objectives: To compare the incidence of bleeding-
related hospital admissions and 30-day re-admissions
with dabigatran versus warfarin in patients with
nonvalvular atrial fibrillation (NVAF).

Methods: Retrospective cohort study using a popu-
lation-wide database managed by the Hong Kong
Hospital Authority. Patients newly diagnosed with
NVAF from 2010 through 2014 and prescribed
dabigatran or warfarin were 1:1 matched by pro-
pensity score. The incidence rate of hospital admis-
sion with bleeding (a composite of gastrointestinal
bleeding, intracranial hemorrhage, and bleeding at
other sites) was assessed by zero-inflated negative
binomial regression. Among patients who were
continuously prescribed with their initial anticoagu-
lants upon discharge, we assessed the risk of
30-day re-admission with bleeding using a Cox
proportional hazard regression model, with adjustment
for length of stay and type of bleeding in the initial
bleeding episode.

abstract356

© 2017 The Authors. Pharmacoepidimiology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Results: Preliminary results indicated that among the
51946 patients with NVAF, 8309 users of dabigatran
or warfarin were identified, with 5160 patients
matched by propensity score. Of these, 151 (5.9%)
dabigatran users and 172 (6.7%) warfarin users were
hospitalized with bleeding during follow-up. The inci-
dence of first hospitalized bleeding did not differ sig-
nificantly between groups (incidence rate ratio[IRR]:
0.92; 95% confidence interval[CI]: 0.66–1.28). Cox
regression analysis indicated that dabigatran use was
associated with a higher risk of 30-day re-admission
with bleeding over warfarin (adjusted hazard ratio
[HR]: 2.87; 95% CI: 1.10–7.43). The difference be-
came statistically non-significant when the observation
period was extended to 60 days of discharge (HR:
1.89; 95% CI: 0.89–4.04).

Conclusions: When compared to warfarin, dabigatran
was associated with a comparable incidence of hospi-
tal admission but a higher risk of 30-day re-admission
with respect to bleeding. Given that dabigatran
achieves full anticoagulation more quickly than warfa-
rin, close early monitoring of patients initiated on
dabigatran following hospital discharge for bleeding
is warranted.

592. Non-Valvular Atrial Fibrillation,
Anticoagulants and Stroke: The Stroke Prevention
and Anticoagulants (SPA) Case-Control Study

Lamiae Grimaldi-Bensouda1,2,
Jean-Yves Le Heuzey3, Jean Ferrières4,
Didier Leys5,6,7, Jean-Marc Davy8,9,10,
Mikel Martinez11, Didier Smadja12,
Emmanuel Ellie13, Denis Sablot14,
Norbert Nighoghossian15,16, Jacques Bénichou17,
Emmanuel Touzé18,19 and Lucien Abenhaim2,20

1Analytica LA-SER, Paris, France; 2Analytica LA-
SER, London, United Kingdom; 3Hôpital Georges
Pompidou, Université René Descartes, Paris, France;
4Faculté de Médecine du l’Université de Toulouse,
Hôpital Rangueil, TSA 50032, Toulouse, France;
5Université de Lille, Lille, France; 6Inserm U 1171,
Lille, France; 7CHU Lille, Lille, France; 8Faculté de
Médecine, Université de Montpellier, Montpellier,
France; 9Centre hospitalier universitaire de
Montpellier, Montpellier, France; 10U1046 INSERM -
UMR9214CNRS,Université deMontpellier,Montepellier,
France; 11Centre Hospitalier de Dax, Dax, France;
12Centre Hospitalier Sud-Francilien, Corbeil-Essonnes,
France; 13Centre Hospitalier de la Côte Basque,
Bayonne, France; 14Centre Hospitalier de Perpignan,

Perpignan, France; 15Hôpital Pierre Wertheimer,
Hospices Civils de Lyon, Bron, France; 16INSERM
U1206 / CNRS UMR 5220, CREATIS, Villeurbanne,
France; 17Fédération de la recherche, University
Hospital of Rouen, Rouen, France; 18Université de
Caen Normandie, Caen, France; 19Inserm U1237,
CHU Caen, Caen, France; 20London School of Hygiene
& Tropical Medicine, London, United Kingdom

Background: This study was conducted upon request
from the French health authorities to assess the impact
of dabigatran on morbidity and mortality in patients
with non-valvular atrial fibrillation (NVAF) compared
with vitamin K antagonists (VKA). It was hypothe-
sized that the drug effect would be comparable to the
effects reported in the RELY clinical trial.

Objectives: To assess the relative risk of stroke in pa-
tients with NVAF taking dabigatran or other non-VKA
oral anticoagulants (NOAC) compared with VKA.

Methods: This systematic case-referent study ran
from December 2013 to October 2016. Cases and con-
trols were selected from the PGRx-Stroke and the
PGRx-Atrial Fibrillation systematic registries, respec-
tively. Cases were patients with an incident fatal or
non-fatal ischemic or hemorrhagic stroke. Both cases
and controls had NVAF diagnosed at least 24 hours
before the index date. Cases were matched to controls
on age, sex, time since NVAF diagnosis, source of in-
formation on exposure, and index date (stroke date for
cases and recruitment date for controls). The main
analysis used a multivariate conditional logistic regres-
sion where patients were categorized according to use
of dabigatran, other NOAC, any VKA (reference), no
use of OACs, and switchers within 30 days prior to in-
dex date.

Results: Out of 26,394 strokes reviewed, 2607 were
retained cases from the PGRx registry, of which
2586 were matched to 4810 controls from a pool of
5103 documented NVAF, recruited by 68 stroke units
and neurology departments for cases and 150 cardiol-
ogists and general practitioners for controls. As com-
pared with VKA use, adjusted OR for total stroke
was 0.60 [95% CI: 0.45–0.82] for dabigatran, 0.68
[95% CI: 0.57–0.83] for other NOAC, 2.99 [95% CI:
2.48–3.61] for no use of OACs, and 1.84 [95% CI:
0.92–3.69] for switchers in the 30 days before index
date, respectively. Dabigatran use was associated with
reduced risk of haemorrhagic (OR, 0.30 [95% CI:
0.14–0.67]) and ischaemic stroke (OR, 0.70 [95%
CI: 0.50 - 0.97]) compared with VKA. When stratified
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by time since diagnosis of AF, dabigatran, was associ-
ated with an adjusted OR of stroke occurrence of 0.52
[0.24–1.12], 0.51 [0.31–0.81] and 0.65 [0.38–1.13] in
patients with AF lasting <1 year, 1 to 5 years, >5
years, compared with VKA.

Conclusions: Compared with VKA, dabigatran is as-
sociated with a significantly lower risk of stroke of
any type, an observation consistent with results from
the RELY trial.

593. Comparative Effectiveness of
Cardioprotective Drugs in US Dialysis Patients

Xuerong Wen1, Rajesh Mohandas2 and
David I. Weiner2

1University of Rhode Island, Kingston, RI; 2University
of Florida, Gainesville, FL

Background: β-adrenergic blocking agents (β-Blockers)
have demonstrated efficacy in reducing mortality and
cardiovascular events in patients with hemo- or
peritoneal dialysis (HD–PD), whereas, previous results
for angiotensin converting enzyme inhibitors (ACEI)
and angiotensin receptor blockers (ARB) are inconsis-
tent. Mineralocorticoid receptor blockers (MRB) is
limited in patients with chronic kidney disease (CKD).

Objectives: This study sought to compare the utiliza-
tion and clinical outcomes between patients who initi-
ated therapy with one of these medication classes
following initiation of HD–PD.

Methods: A retrospective cohort study with incident
user design was conducted using United States Renal
Data System data linked with Medicare claims data.
Adult patients initiating HD–PD between 7/1/2006–
12/31/2011 were included in the study. Medication
use was defined as filling at least two prescriptions of
study medications following HD–PD initiation with
no use of this medication 6 months prior to HD-PD.
Patients were followed from the second prescription
of the study medication until the occurrence of out-
comes, including hyperkalemia, all-cause mortality,
cardiovascular-cause mortality or events. We censored
patients who lost follow up or had no events at the end
of the study. Multivariate Cox proportional hazard
model was employed to compare the relative risks
among three classes of medications. Subgroup analy-
ses were conducted to address the effects from
preexisted medical conditions.

Results: In this study, 516 patients used MRB alone,
13622 used β-Blocker alone, and 171011 used ACEI/
ARB alone. Significant baseline demographic differ-
ences included race (AA: 18%, 23%, 30%;
P< .0001), history of coronary artery disease (68%,
46%, 47%; P< .0001), CHF (49%, 25%, 30%;
P< .0001), diabetes (49%, 42%, 50%; P< .0001), hy-
pertension (84%, 87%, 88%; P< .0001), and
hyperkalemia prior to dialysis (18%, 22%, 21%;
P=0.02. Adjusted hazard ratio (aHR) from Multivari-
ate Cox model showed that both MRB alone and β-
Blocker alone were associated with reduced risk of
hyperkalemia (aHR for MRB alone: 0.80; 95% CI:
0.65–0.98; aHR for β-Blocker alone: 0.88; 95% CI:
0.85–0.92) as compared to ACEI/ARB alone, MRB
alone has no benefit on CVD-cause death (aHR:
1.03; 95% CI: 0.78–1.35), whereas it was associated
with an increased risk of all-cause death (aHR: 1.40;
95% CI: 1.20–1.63).

Conclusions: Our study suggested that prescribing
MRB alone to patients with HD-PD should be cau-
tious not just about hyperkalemia but also mortality.

594. Comparative Effectiveness of Anesthesia
Technique Among Older Patients After Hip
Fracture Surgery

Takumi Nishi1, Toshiki Maeda2, Takuya Imatoh3 and
Akira Babazono2

1Fukuoka Institute of Environmental and Health
Sciences, Fukuoka, Japan; 2KyushuUniversity, Fukuoka,
Japan; 3National Institute of Health Sciences, Tokyo,
Japan

Background: Patients with hip fractures are mainly
treated with orthopedic surgeries. Several previous
studies have examined factors affecting prognosis
and healthcare resource utilization after hip fracture
surgery. However, the potential effects of anesthesia
technique on these outcomes remain controversial
and are not clear especially in Japan.

Objectives: To examine whether anesthesia technique
is associated with 30-day mortality and perioperative
length of stay among patients who have undergone
hip fracture surgery in Japan.

Methods: We collected claims data from the Fukuoka
Prefecture Regional Association for Late-stage
Healthcare for Older People dating from April 2012
to March 2016. We identified 16,689 eligible subjects
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who had undergone hip fracture surgery and catego-
rized them into regional (spinal or epidural) and gen-
eral anesthesia groups. We employed logistic
regression and generalized linear models with a log-
link function and gamma distribution to estimate ef-
fects of each anesthesia technique on 30-day mortality
and perioperative length of stay after adjusting for sex,
age, type of hip fracture surgery, site of hip fracture,
comorbidities, and type of claims data.

Results: Among 16,689 subjects, the numbers
(proportions) in each group were 9,891 (59.3%) in
the general anesthesia group and 6,798 (40.7%) in
the regional anesthesia group. Overall, 190 subjects
(1.1%) died. The average perioperative length of stay
was 29.9 days (95% confidence interval [CI],
29.6-30.2). Logistic regression analysis showed that
regional anesthesia group had not worse 30-day mor-
tality than general anesthesia group had (odds ratio,
1.11; 95% CI, 0.82-1.49). Moreover, the reconverted
length of stay for the general and regional anesthesia
groups was 30.5 days (95% CI, 30.1-30.9) and 29.0
days (95% CI, 28.6-29.5), respectively.

Conclusions: Among older patients with hip fracture
surgery in Fukuoka prefecture, compared with general
anesthesia group, the use of regional anesthesia was
not associated with 30-day mortality, but associated
with a slightly shorter perioperative length of stay.
These findings have implications for improvement in
the quality of geriatric care as well as effective
healthcare resource use.

595. Comparative Effectiveness of Vancomycin
Monotherapy Compared to Combination Therapy
in Methicillin-Resistant Staphylococcus aureus
Bacteremia

Aisling R. Caffrey1, Tristan T. Timbrook2,
Megan K. Luther2, Vrishali V. Lopes2 and
Kerry L. LaPlante1

1University of Rhode Island, Kingston, RI; 2Provi-
dence Veterans Affairs Medical Center, Providence, RI

Background: Antibiotic exposure mapping has
allowed us to characterize real-world treatment pat-
terns so we can conduct more meaningful comparative
effectiveness and safety research. While switching
from empiric to targeted therapy is common when
treating serious infections, some patients stay on the
same therapy, without any changes, for the duration
of treatment. Further, monotherapy is a common

approach; however, combination therapy in infectious
diseases may improve clinical outcomes.

Objectives:We sought to quantify the comparative ef-
fectiveness of vancomycin monotherapy (VAN) in a
national cohort of patients with MRSA bacteremia,
compared to the next most common regimen in this
population, combination vancomycin therapy with
piperacillin-tazobactam (VAN+PIP/TAZO).

Methods: This national retrospective cohort study in-
cluded patients admitted to Veterans Affairs hospitals
with MRSA-positive clinical cultures from blood
culture sites between 01/2002 and 09/2015. Clinical
outcomes were assessed with propensity score
matched Cox proportional hazards regression models.
Included in the propensity score were treatment-
related characteristics, such as time to initiation of
treatment from culture date and treating specialty, as
well as comorbidities and other infections.

Results: Of 1,210 patients treated with VAN mono-
therapy and 283 patients treated with VAN+PIP/
TAZO, 140 propensity matched pairs were identified.
Mortality was higher in those treated with VAN+PIP/
TAZO: inpatient mortality hazard ratio (HR) 1.85,
95% confidence interval (CI) 1.07-3.19; 30-day mor-
tality HR 1.71, 95% CI 1.08-2.73. Other outcomes
were similar between the exposure groups, including
time to discharge (HR 0.95, 95% CI 0.62-1.41) and
time to 30-day readmission (HR 0.73, 95% CI
0.38-1.39).

Conclusions: Among patients with MRSA bacteremia
remaining on the same antibiotic regimen for the
course of treatment, mortality was higher for combina-
tion vancomycin therapy with piperacillin-tazobactam,
than for vancomycin alone. In light of recent evidence
regarding increased risks of acute kidney injury in
patients treated with this combination regimen, further
evaluations of comparative safety are needed.

596. Mortality and Cardiovascular Events
Associated with DDP-4 Inhibitors: A Meta-
Analysis of Observational Studies

Carlos Alves1,2, Diogo Mendes1,2 and
Francisco Batel Marques1,2

1AIBILI - Association for Innovation and Biomedical
Research on Light and Image, Coimbra, Portugal;
2School of Pharmacy, University of Coimbra,
Coimbra, Portugal
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Background: Dipeptidyl peptidase 4 inhibitors
(DPP4i) are widely used antidiabetic treatments, par-
ticularly when combined with metformin. Compara-
tive effectiveness studies evaluating second-line
options in type 2 diabetes mellitus treatment have been
recently published.

Objectives: To evaluate the risk of mortality (all-cause
and cardiovascular) and major cardiovascular adverse
events (MACE) in patients treated with DPP4i.

Methods: A literature search was conducted in
PUBMED, EMBASE and Cochrane Library, from its
inception until October 2016, aiming to identify obser-
vational, comparative studies. The outcomes evaluated
are all-cause mortality, cardiovascular mortality and
MACE. Odds ratios (ORs) and its 95% confidence
intervals were calculated using a Mantel–Haenszel
random-effects model. A sensitivity analysis was
conducted where the results were stratified according
to type of study design, baseline antidiabetic therapy
(metformin vs undefined) and comparator (sulphonylureas
vs non-DPP4i users).

Results: Twenty-four observational studies (21 retro-
spective cohorts and 3 case–controls) were included.
DPP4i reduced the risk of all-cause mortality [OR
0.72 (95% CI 0.63-0.81); p<0.001; I2=97.0%],
MACE [OR 0.80 (95% CI 0.70-0.91); p<0.001;
I2=80.2%], but not cardiovascular mortality [OR
0.62 (95% CI 0.34-1.14); p=0.123; I2=87.2%]. When
the sensitivity analysis restricted the direct comparison
to sulphonylureas or to add-on therapy with metfor-
min, the use of DPP4i reduced the risk of all outcomes.
Analysis according to different study designs did not
significantly change the results.

Conclusions: These results support the existence of
benefits of DPP4i over sulphonylureas or in associa-
tion with metformin.

597. Effectiveness of Oral Bisphosphonates in
Reducing Fracture Risk Among Chronic Oral
Glucocorticoid Users: A Population-Based Study

Mohamed Amine Amiche1, Linda E. Lévesque1,
Tara Gomes1, Jonathan D. Adachi2 and
Suzanne M. Cadarette1

1Leslie Dan Faculty of Pharmacy, University of
Toronto, Toronto, ON, Canada; 2Department of Med-
icine, McMaster University, Hamilton, ON, Canada

Background: Oral bisphosphonates’ ability to reduce
fragility fracture among oral glucocorticoid (GC) users
remains controversial.

Objectives: We assessed the effectiveness of oral
bisphosphonates in reducing fracture risk in a cohort
of oral GC initiators.

Methods: We conducted a cohort study using adminis-
trative health databases in Ontario, Canada. We identi-
fied patients aged 66 years and older who initiated an
oral GC between January 1998 and September 2014.
Within a 6-month ascertainment period following the
first oral GC claim, patients were followed to define
chronic oral GC users as those who received ≥450 mg
prednisone equivalent and ≥ 2 GC prescriptions. We
then excluded patients who received any osteoporosis
drug prior thefirst oralGC claim. Exposed patientswere
those who received an oral bisphosphonate (alendronate,
etidronate, or risedronate) during the ascertainment
period. For each bisphosphonate cohort, each exposed
patient was matched 1:1 to unexposed on fracture
risk factors and propensity score. We calculated haz-
ard ratios (HRs) and their 95% confidence intervals
for hip (primary outcome), vertebral, humerus, and
forearm fractures using Cox proportional hazards
models. Patients were censored at date of death, 1
year of follow-up, or March 30, 2015, whichever
came first.

Results: We identified 3,943 alendronate, 8,454 etidro-
nate, and 5,827 risedronate eligible new users.
Matching yielded balanced exposed and unexposed co-
horts. Hip fracture risk was significantly reduced for
alendronate (0.54 [0.42�0.69]), etidronate (0.86
[0.77-0.96]), and risedronate (0.67 [0.54-0.83]). Reduc-
tion in vertebral fracture riskwas statistically significant
for etidronate, (0.67 [0.47-0.94]) and risedronate (0.42
[0.27-0.66]), but not alendronate (0.82 [0.51-1.31]).
No risk reduction for forearm and humerus fractures
was apparent for any bisphosphonate.

Conclusions: Oral bisphosphonates are associated
with a decreased risk of hip and vertebral fracture.
Our study was designed to ascertain the effectiveness
of oral bisphosphonates among GC users, yet no
head-to-head comparison between their effectiveness
was studied. Further research is needed to assess the
comparative effectiveness of oral bisphosphonates
among oral GC users.
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598. A Meta-Analysis and Meta-Regression of the
Effectiveness of Front-Line Treatment
Combinations with Ponatinib versus 1st and 2nd-
Generation Tyrosine Kinase Inhibitors for Ph+
Acute Lymphoblastic Leukemia

Elias Jabbour1, Maral DerSarkissian2, Mei S. Duh2,
Nora McCormick2, Wendy Y. Cheng2,
Lisa J. McGarry3, Ariadne Souroutzidis2,
Hui Huang3 and Hagop M. Kantarjian1

1University of Texas MD Anderson Cancer Center,
Houston, TX; 2Analysis Group, Boston, MA; 3Ariad
Pharmaceuticals, Inc., Cambridge, MA

Background: The effectiveness of ponatinib versus
earlier-generation tyrosine kinase inhibitors (TKIs)
for treatment of de novo Philadelphia-positive acute
lymphoblastic leukemia (Ph+ ALL) is not well
established.

Objectives: To compare the effectiveness, as
measured by complete molecular response (CMR)
and 2- and 3-year overall survival (OS), of ponatinib
in combination with chemotherapy versus first- and
second-generation TKIs (i.e., imatinib, dasatinib, and
nilotinib) in combination with chemotherapy or corti-
costeroids for treatment of de novo Ph+ ALL.

Methods: Twenty-six studies of front-line Ph+ ALL
treatment with a TKI in combination with chemother-
apy or corticosteroids were identified from published
targeted literature reviews and recently published tri-
als. Study arms in which patients received chemo-
therapy or corticosteroids only, a single TKI agent,
or autologous stem cell transplant exclusively, were
excluded. The proportions of patients achieving
CMR (no detectable BCR-ABL1 transcripts) and 2-
and 3-year OS were extracted from all study arms
and summarized by TKI group (ponatinib versus ear-
lier-generation TKIs) using pooled estimates with
95% confidence intervals (CIs) from a random-effects
meta-analysis. Multivariate logistic meta-regressions
adjusting for age and gender estimated the associa-
tion between TKI-treatment group and percent
CMR, 2-year OS, and 3-year OS. Odds ratios (OR)
and 95% CIs were reported.

Results: Thirty-two TKI treatment arms were ana-
lyzed. The pooled proportion of patients achieving
CMR with ponatinib was higher than that with ear-
lier-generation TKIs (79% versus 34%). The pooled
estimates of 2- and 3-year OS were also higher

with ponatinib than with earlier-generation TKIs
(2-year: 83% versus 58%; 3-year: 79% versus
50%). The OR for ponatinib versus earlier-genera-
tion TKIs for CMR (N=25) was 6.09 (95% CI:
1.16-31.90, p=0.034); for 2-year OS (N=27) 3.70
(95% CI: 0.93-14.73, p=0.062); for 3-year OS
(N=19) 4.49 (95% CI: 1.00-20.13, p=0.050).

Conclusions: Front-line treatment of ponatinib in
combination with chemotherapy was associated
with a >6-fold, >3-fold, and >4-fold increase in
the odds of achieving CMR, 2-year OS, and 3-year
OS, respectively, in newly diagnosed Ph+ ALL,
compared to combination therapy with earlier-gen-
eration TKIs.

599. Effectiveness of Ranibizumab Intravitreal
Injections in Visual Impairment Due to Macular
Edema Secondary to Retinal Vein Occlusion from
the French BOREAL Cohorts

Patrick Blin1, Cécile Delcourt2,
Agnès Glacet-Bernard3, Laetitia Finzi4,
Régis Lassalle1, Anaïs Chartier1,
Marie-Agnès Bernard1, Pauline Diez1,
Cécile Droz-Perroteau1, Adeline Grolleau1,
Angela Grelaud1 and Nicholas Moore5

1Bordeaux PharmacoEpi, INSERM CIC1401,
Université de Bordeaux, Bordeaux, France; 2Univ.
Bordeaux, Inserm, Bordeaux Population Health Re-
search Center, team LEHA, UMR 1219, Bordeaux,
France; 3Centre Hospitalier Intercommunal de Créteil,
Créteil, France; 4Novartis Pharma SAS, Rueil
Malmaison, France; 5Bordeaux PharmacoEpi,
INSERM CIC1401, INSERM U1219, Université de
Bordeaux, Bordeaux, France

Background: The French Health Technology Assess-
ment agency requested information on the ranibizumab
(RBZ) usage and impact in real-world setting.

Objectives: To assess the effectiveness and patterns of
use of RBZ intravitreal injections (IVI) for patients
with visual impairment due to macular edema second-
ary to branch (B) or central (C) retinal vein occlusion
(ME-RVO) for up to 24-month follow-up.

Methods: This is a real-world, post-authorization,
observational cohort study in adult patients with
RBZ intravitreal injections initiation for best-corrected
visual acuity (BVCA) loss due to ME-RVO, followed-
up for up to 24 months by their ophthalmologist. The
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primary endpoint was BCVA evolution from baseline
to month 6.

Results: Between December 2013 and April 2015,
for B/C cohorts, 223 / 196 patients were enrolled,
and 207 / 180 (92.8 / 91.8%) completed the 6-month
follow-up. Patient characteristics were: mean (SD)
age of 70.3 (11.1) / 70.5 (14.4) years, 47.8 / 50.6%
of men, first symptoms onset 4.4 (12.6) / 3.0 (6.0)
months, 9.2 / 8.3% previously treated (4.8 / 0.0%
macular laser, 6.3 / 7.8% intravitreal corticosteroids;
1.0 / 1.1% other anti-VEGF), 3.9 / 2.8% with bilat-
eral ME-RVO, mean baseline BCVA of 54.7 (18.9)
/ 40.5 (25.7) letters, 13.5 / 8.3% with a BCVA >70
letters, mean central subfield thickness (CSFT) of
558 (178) / 649 (216) μm. During the first 3 months,
80.7 / 76.1% of patients received the 3 recommended
ranibizumab IVI. At 3 ± 1 months, the BCVA mean
[95%CI] change from baseline was 14.7 [12.4 to
17.1] / 16.0 [12.1 to 19.8] letters, and the CSFT
mean change was �240 [�269 to �211] / �323
[�371 to �275] μm. At the end of 6 months of fol-
low-up, the mean number of IVI was 3.8 (1.2) / 3.6
(1.2) with 59.4 / 56.1% patients who had at least
one interruption of RBZ IVI, 52.7 / 38.3% for im-
provement of the pathology and 7.2 / 15.6% for lack
of efficiency. After 6 ± 1.5 months of follow-up, the
BCVA mean change from baseline was 13.9 [11.5 to
16.3] / 9.5 [5.5 to 13.5] letters, with 43.5 / 30.6% of
patients having a BCVA >70 letters. The CSFT
mean change was �223 [�254 to �192] / �264
[�311 to �217] μm.

Conclusions: This study showed an effectiveness of
RBZ in daily practice close to the results of the prereg-
istration randomized clinical trial at 3 months, but the
effectiveness is limited at 6 months probably due to
the fewer number of IVI.

600. Effectiveness of Ranibizumab Intravitreal
Injections in Visual Impairment Due Diabetic
Macular Edema from the French BOREAL Cohort

Patrick Blin1, Cécile Delcourt2, Pascale Massin3,
Pierre-Jean Guillausseau4, Laetitia Finzi5,
Régis Lassalle1, Anaïs Chartier1,
Marie-Agnès Bernard1, Fatima Hamoud1,
Cécile Droz-Perroteau1, Adeline Grolleau1,
Angela Grelaud1 and Nicholas Moore6

1Bordeaux PharmacoEpi, INSERMCIC1401, Université
de Bordeaux, Bordeaux, France; 2Univ. Bordeaux,
Inserm, Bordeaux Population Health Research

Center, team LEHA, UMR 1219, Bordeaux, France;
3Ophtalmology, Hopital Lariboisière, Paris, France;
4Internal Medicine, Hopital Lariboisière, Paris,
France; 5Novartis Pharma SAS, Rueil Malmaison,
France; 6Bordeaux PharmacoEpi, INSERM CIC1401,
INSERM U1219, Université de Bordeaux, Bordeaux,
France

Background: The French Health Technology Assess-
ment agency requested information the ranibizumab
(RBZ) usage and impact in real-world setting.

Objectives: To assess the effectiveness and patterns of
use of RBZ intravitreal injections (IVI) for patients
with visual impairment due to diabetic macular edema
(DME) for up to 36-month follow-up.

Methods: This is a real-world, post-authorization,
observational cohort study in adult patients with
RBZ intravitreal injections initiation for best-
corrected visual acuity (BVCA) loss due to DME,
followed-up for up to 36 months by their ophthal-
mologist. The primary endpoint was BCVA evolu-
tion from baseline to month 12.

Results: Between December 2013 and April 2015,
290 patients were enrolled, and 242 (83.4%) com-
pleted the 12-month follow-up. Patient characteris-
tics were: mean (SD) age of 66.1 (11.0) years,
56.6% of men, 43.8% with a DME duration ≥6
months, 13.2% previously treated for DME (8.3%
macular laser, 4.5% intravitreal corticosteroids;
2.5% other anti-VEGF), 66.5% with bilateral
DME, mean baseline BCVA of 59.2 (15.0) letters,
13.2% with a BCVA >70 letters, mean central sub-
field thickness (CSFT) of 457 (144) μm. During
the first 3 months, 83.9% of patients received the
3 recommended ranibizumab IVI. At the end of
12 months of follow-up, the mean number of IVI
was 5.1 (2.3) with 83.1% patients who had at least
one interruption of RBZ IVI, 45.4% for improve-
ment of the pathology and 27.7% for lack of effi-
ciency. After 12 ± 1.5 months of follow-up, the
BCVA mean [95%CI] change from baseline was
7.4 [5.4 to 9.4] letters, with 36.8% of patients hav-
ing a BCVA >70 letters. The CSFT mean change
was �125 [�146 to 103] μm.

Conclusions: This study showed an effectiveness
of RBZ in daily practice close to the results of the
preregistration randomized clinical trial, with fewer
number of IVI.
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601. Overall Survival in Patients with Glioblastoma
Before and After Bevacizumab Approval

Derek R. Johnson1, Antonio M.P. Omuro2,
Arliene Ravelo3, Nicolas Sommer3, Annie G. Guerin4,
Raluca Ionescu-Ittu4, Sherry Shi4 and Joon H. Uhm1

1Mayo Clinic, Rochester, MN; 2Memorial Sloan
Kettering Cancer Center, New York, NY; 3Genentech,
Inc., South San Francisco, CA; 4Analysis Group, Inc.,
Montreal, QC, Canada

Background: Glioblastoma (GBM) is an aggressive
disease with limited therapeutic options. While
bevacizumab was approved in 2009 for the treatment
of patients with recurrent GBM, its impact on overall
survival (OS) remains unclear.

Objectives: This study utilizes population-based cancer
registry data to compare OS of patients diagnosed with
GBM before versus after bevacizumab approval.

Methods: Adult patients diagnosed with GBM were
identified in the SEERdatabase and divided into 2 cohorts:
patients diagnosed in 2006-2008 (Pre-Bevacizumab
Cohort, n=6,120) and patients diagnosed in 2010-
2012 (Post-Bevacizumab Cohort, n=6,753). All pa-
tients were included irrespective of the treatments
received. OS was assessed from diagnosis date up to
3-year post-diagnosis using Kaplan–Meier analyses
and Cox regression models adjusted for age, gender,
race, radiation therapy, and surgery type.

Results: Among 12,873 patients with GBM, the
median age was 62 years, 41% were females, 31%
underwent gross total resection, and 75% received
radiation therapy. Both the OS rates at 1- and 2-year
post-diagnosis and median survival were significantly
higher for the Post-Bevacizumab Cohort than the
Pre-Bevacizumab Cohort (OS rates at 1 year: 44%
[95% CI 43%-45%] vs 40% [38%-41%]; OS rates at
2 years: 21% [19%-22%] vs 19% [17%-20%]; median
survival: 11 vs 9 months; log-rank p< .01). After
adjusting for potential confounders, the hazard of death
remained significantly lower in the Post-Bevacizumab
Cohort as compared to the Pre-Bevacizumab Cohort
(adjusted hazard ratio 0.91 [0.87-0.96]; p< .01).
Survival was stable within the 2006-2008 period
(median survival=9 months for all years), but
increased after year 2009 (median survival=10 and 11
months for years 2010-2011 and 2012, respectively).

Conclusions: Based on this large population-based
study, the survival following glioblastoma diagnosis
improved in 2010-2012 compared to 2006-2008.
While the cause of this improvement cannot be proven
in a retrospective analysis, the timing of the survival
increasemay indicate a potential benefit of bevacizumab
on recurrent GBM survival.

602. Efficacy of Targeted Therapies in Metastatic
Colorectal Cancer: Meta-Analysis

Amandine Gouverneur1, Mickaël Arnaud2,
Driss Berdaï3, Paul DeBoissieu4,
Annie Fourrier-Réglat1, Pernelle Noize4 and
Francesco Salvo1

1University of Bordeaux, Inserm U1219, CHU Bor-
deaux, Pharmacologie Médicale, Bordeaux, France;
2University of Bordeaux, Inserm U1219, Bordeaux,
France; 3CHU Bordeaux, Pharmacologie Médicale,
Bordeaux, France; 4Inserm U1219, CHU Bordeaux,
Pharmacologie Médicale, Bordeaux, France

Background: Since 2005, targeted therapies are used
for the treatment of metastatic colorectal cancer
(mCRC).

Objectives: The aim of the present meta-analysis was
to estimate the benefit in terms of progression-free
survival (PFS) and overall survival (OS) related to
targeted therapies in comparison with conventional
therapies.

Methods: A systematic review in Medline, Scopus,
Cochrane Database and ISI Web of Science was
performed in 2015 to identify randomized controlled
trials (RCTs) on bevacizumab, cetuximab, panitu-
mumab, regorafenib and aflibercept in mCRC. Two
reviewers performed independently the study selec-
tion and data extraction on RCTs design, survival data
and patients characteristics. Cochrane Collaboration
tool for assessing risk of bias in randomized trials
was used for quality assessment. The pooled hazard
ratio (HR) and the corresponding 95% confident
interval (95%CI) were computed using random effect
models (Mantel–Haenszel method). Heterogeneity
was assessed using the Cochran Q test (p<0.10
considered to be significant) and I2 index. Potential
sources of heterogeneity between HR estimates were
investigated through random effect multilevel meta-
regression.
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Results: Over 1,369 retrieved references, 21 RCTs
were included; 13 studied these agents as 1st-line
therapy and in 10 PFS was the primary outcome.
Bevacizumab (8 RCTs) and cetuximab (7 RCTs) were
the most evaluated drugs. As most studies were open-
label studies, the risks of performance bias and of
detection bias were globally high. Concerning PFS,
the pooled HR compared with conventional drugs
was 0.65 (95%CI 0.58; 0.73), with a significant hetero-
geneity between the individual HR estimates (p<0.01;
I2=74.8%). The meta-regression showed no difference
among the studied targeted therapies. The follow-up du-
ration was associated with an increased PFS (p=0.03).
Concerning OS, the pooled HR of targeted therapies
compared with conventional drugs was 0.82 (95%CI
0.76; 0.88), with no heterogeneity between estimates
(p=0.16; I2=23.3%). The meta-regression showed that
the OS could be increased in women (p=0.02).

Conclusions: This study demonstrated that adding
targeted therapies to conventional therapies is associated
to an increased PFS and OS in comparison with conven-
tional therapies alone. The choice of targeted therapy did
not influence the treatment efficacy. This study suggests
a possible better efficacy of targeted therapies in women.

603. Effectiveness of Antipsychotic Long-Acting
Injections versus Oral Antipsychotics in Real-Life
Prescribing Practice: A Community-Based Study

Hélène Verdoux1, Elodie Pambrun2, Marie Tournier1,
Julien Bezin2 and Antoine Pariente2

1Univ. Bordeaux, INSERM U1219, Centre Hospitalier
Charles Perrens, Bordeaux, France; 2Univ. Bordeaux,
INSERM U1219, Bordeaux, France

Background: Prescription of antipsychotic long-acting
injections (LAIs) is recommended as a therapeutic
option for persons with poor adherence to antipsychotic
maintenance treatment. Although observational studies
are crucial for assessing the effectiveness of LAIs in
real-life conditions, confounding by indication is a
major bias in such studies.

Objectives: To compare the risk of discontinuation of
antipsychotic treatment in persons treated with LAIs or
by oral antipsychotic (OAPs).

Methods: Population-based nationwide cohort study
using the representative sample of the French national
healthcare claims database. Patients aged 18-65 years,
newly treated with OAPs (n=6904) and affiliated to

the French Insurance Healthcare system were included
in the study. Each patient initiating LAIs was matched
(on age, gender, generation of antipsychotic and
calendar time) to one patient prescribed OAPs on
characteristics collected over the index trimester
including the date of first LAIs dispensing for the
patient initiating LAIs. The risk of all-cause
discontinuation (3-month period without antipsychotic
dispensing) was compared in patients prescribed
OAPs (n=246) vs. matched patients initiating LAIs
(n=246) using multivariate survival analyses. Con-
founding by indication was minimized by matching
on type of antipsychotic drug and by stratification on
high-dimensional propensity score for initiating LAIs.

Results: Discontinuation was significantly more
frequent with oral antipsychotics (69%) compared to
LAIs (57%) (adjusted relative risk=1.6, 95%CI 1.23-
2.07). The higher risk of discontinuation was found
for first-generation antipsychotics (FGA) oral forms
vs. FGA LAIs as well as for second-generation
antipsychotics (SGA) oral forms vs. SGA LAIs. Over
the 6-month period after discontinuation of LAIs treat-
ment, a new antipsychotic drug was dispensed in 58%
of patients; the most frequent pattern was dispensing
of the same LAIs prescribed before discontinuation.

Conclusions: Although less frequent than with OAPs,
the rate of treatment discontinuation was high with LAIs.
Prescription of LAIs should be associated with interven-
tion strategies aimed at promoting medication adherence.

604. Outcomes in Post-Myocardial Infarction
Patients Similar to Those of the PEGASUS-TIMI-
54 Trial: A Cohort Study in the French National
Claims Database Sample EGB

Nicholas D. Moore1, Patrick Blin2,
Caroline Dureau-Pournin3, Regis Lassalle4,
Jeremy Jove2, Florence Thomas-DElecourt5,
Nicolas Danchin6 and Cecile Droz2

1University of Bordeaux, Bordeaux, France; 2Bordeaux
PharmacoEpi, INSERM CIC1401, Bordeaux, France;
3Bordeaux PharmacoEpi INSERM CIC1401, Bordeaux,
France; 4Bordeaux PharmacoEpi, Inserm CIC1401,
Bordeaux, France; 5Astra-Zeneca, Paris, France;
6University of Paris V, Paris, France

Background: The PEGASUS-TIMI-54 study found
long-term benefits of ticagrelor in patients with a
history of MI. However, the external validity of such
clinical trials remains to be demonstrated.
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Objectives: The present study aims to describe real-
life outcomes in stable post-myocardial infarction
(MI) patients similar to those in the PEGASUS-TIMI
54 trial (PEGASUS).

Methods: One-year event-free post-MI patients were
identified in the French claims database representative
1/97 sample (EGB, 2005-2010) and followed up to 3
years. A PEGASUS-like (PL) population included
patients with age 65 years, or age above 50 and diabetes,
renal dysfunction or prior MI, without stroke, end-stage
renal failure or oral anticoagulation. Outcomes were: a
composite of all-cause death or hospital admission for
MI or stroke; individual events; and major bleeding.
Analysis used fully adjusted multiple Cox proportional
hazards models.Study registration: EUPAS 5816,
European Medicines Agency, www.encepp.eu

Results: There were 1585 post-MI patients totalling
3926 person-years (PY) including 865 PL patients
(2114 PY); 68% were male; mean age was 66 (SD 15)
in post-MI, 74 (10) in PL. Outcomes per 100 PY [95%
CI] were respectively in post-MI and PL 6.3 [5.6-7.1]
and 7.8 [6.7-8.9] for the composite outcome; 5.1 [4.4-
5.8] and 6.5 [5.5-7.6] for death; 1.0 [0.7-1.3] and 1.0
[0.6-1.4] for MI; 0.6 [0.4-0.9] and 0.9 [0.5-1.2] for
stroke; and 1.3 [0.9-1.6] and 1.4 [0.9-1.9] for major
bleeding. Event rates were stable over the three study
years. Placebo patients in the PEGASUS-TIMI54 study
were younger, more often male and had lower event
rates, especially for all-cause death and major bleeding.

Conclusions: Real-world patients selected with
criteria similar to those of PEGASUS were older and
had higher all-cause death and bleeding rates, but
similar MI recurrence, indicating more severe real-life
outcomes than in the clinical trial.

605. Bisphosphate Use and Risk of Total Hip
Replacement in Patients with Hip Osteoarthritis: A
Nationwide Cohort Study

Chen-YuWang1,2, Shau-Huai Fu3, Chih-Chien Hong3,
Chuan-Ching Huang3, Chih-Wan Lin2,
Rong-Sen Yang3 and Fei-Yuan Hsiao1,2,4

1School of Pharmacy, College of Medicine, National
Taiwan University, Taipei, Taiwan; 2Graduate Institute
of Clinical Pharmacy, College of Medicine, National
Taiwan University, Taipei, Taiwan; 3Department of Ortho-
pedics, National Taiwan University Hospital, Yun-Lin
Branch, Yun-Lin County, Taiwan; 4Department of Phar-
macy, National TaiwanUniversityHospital, Taipei, Taiwan

Background: Current treatment of osteoarthritis (OA)
mainly acts on short-term symptomatic relief. Once in-
tolerable pain resulted from progression of the disease,
total hip replacement (THR) was inevitable. Previous
studies demonstrated that bisphosphates use may
reduce pain and modify disease progression of OA.

Objectives: The aim of this study was to assess the
association between bisphosphate use and the risk of
receiving THR in patients with hip OA.

Methods: A retrospective cohort study using
Taiwan’s National Health Insurance Research Data-
base (NHIRD) was conducted. Patients who were
firstly diagnosed with hip OA among an osteoporosis
cohort between 2009 and 2012 were identified. The
first THR record after the diagnosis date of hip OA
was set as the study endpoint. Time-dependent Cox
proportional hazard models were used to investigate
the relative hazards of receiving THR among users of
bisphosphonate, users of other anti-osteoporosis drugs
and non-users, controlling for demographic character-
istics, co-morbidities, and co-medications. Exposure
to bisphosphonate or other anti-osteoporosis drugs
was treated as time-dependent variables in the Cox
proportional hazard models.

Results: We identified 42,375 patients who were
firstly diagnosed with hip OA between 2009 and
2012. Among them, 5042 ever exposed to bisphospho-
nate, 2373 ever exposed to other anti-osteoporosis
drugs, and 32,930 unexposed during the follow-up
period. Compared to unexposed, bisphosphate use
was associated with a lower risk of receiving THR
[adjusted hazard ratio (aHR): 0.76, 95% confidence
interval (CI) 0.58-0.99; p=0.0484]. No such associa-
tion was observed among users of other anti-osteopo-
rosis drugs (aHR: 0.91, 95% CI: 0.64-1.28; p=0.586).

Conclusions: To our knowledge, this is the first
population-based study to investigate the association
between bisphosphonates use and risk of THR. Our
results showed that use of bisphosphonate was
associated with a lower risk of receiving THA.

606. Unintended Pregnancies in Users of Different
Combined Oral Contraceptives – Final Results
from the INAS-SCORE Study

Klaas Heinemann, Jürgen Dinger, Sabine Moehner,
Thai Do Minh and Christian Franke

ZEG Berlin, Berlin, Germany
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Background: Oral contraceptives are the most
popular method of birth control and are widely used.
The effectiveness is compared between different com-
bined oral contraceptives in Europe.

Objectives: The primary objective of the analysis is to
determine the rate of unwanted pregnancies in women
using COCs and to compare the contraceptive failure
rates between the two user cohorts: Qlaira (Natazia
in the USA) and established COCs.

Methods: The “International Active Surveillance
Study – Safety of Contraceptives: Role of Estrogens”
(INAS-SCORE) was requested by the Medicines
Evaluation Board. It was a large, prospective,
controlled, non-interventional, long-term cohort study
with active surveillance of the study participants. It
was conducted in Austria, France, Germany, Italy,
UK, Poland and Sweden. Women were enrolled by
their prescribing physician. During the follow-up
phase, women were contacted every 6 to 12 months
for a maximum of 6 years and asked for information
about unintended pregnancy as a secondary outcome.
Self-reported pregnancies were validated by health
care professionals. The last patient follow-up
procedures were finalized in January 2017. Absolute
numbers, incidence rates (per 10,000 WY), rate ratios,
95% confidence intervals and Pearl Indices were
calculated. Inferential statistics were based on Cox
proportional hazards models. Crude and adjusted
hazard ratios between cohorts were calculated. As
requested by the European Medicinal Agency, final
analyses are based on the European data only.

Results: The last interim analysis in September 2016
was based on 92,990 women-years (WY) of
observation and 65,412 WY of OC exposure. Overall,
253 unintended pregnancies were reported, of which
29 occurred under Qlaira use (Pearl Index: 0.2; 95%
CI: 0.1-0.3) and 224 under Other COC use (Pearl
Index: 0.5; 95% CI: 0.4-0.5). Crude and fully adjusted
(age, parity, current smoking, HC user status) hazard
ratio for contraceptive failure of Qlaira compared to
Other COCs were 0.4 (95% CI: 0.3-0.7) and 0.7
(95% CI: 0.4-1.0), respectively. Final results will be
shown at ISPE.

Conclusions: OCs have a high contraceptive
effectiveness. The results do not suggest a higher risk
of contraceptive failure in Qlaira users compared to
users of other COCs.

607. The Influence of Women’s Educational Level
on Unintended Pregnancy Rates Amongst Users of
Combined Oral Contraceptives

Anja Bauerfeind, Sabine Möhner, Thai Do Minh and
Klaas Heinemann

ZEG - Berlin Center for Epidemiology and Health
Research, Berlin, Germany

Background: The contraceptive efficacy of COCs is
influenced by a variety of medical and socioeconomic
parameters. To a certain amount the educational levels
surrogate socioeconomic status, lifestyle or behavioral
patterns, but the associated variability of the Pearl
Index is unknown.

Objectives: To determine the variation of the Pearl
Index of COCs across different levels of education.

Methods: Retrospective analysis of pooled data from
five prospective, observational cohort studies con-
ducted between 2007 and 2016 (IOC, TASC, ISCO,
IFOC, LASS) assessing the risk of VTE under COC
use. Contraceptive efficacy was a secondary outcome
for all studies. ISCO and IFOC are ongoing prospec-
tive cohorts with study end dates of 2017 and 2019.
Studies were conducted across Europe and the
United States. We only included women aged between
18 and 35 years, resulting in more than 266,000
women-years of observation.
The proportion of contraceptive failure was mea-

sured as Pearl index (PI). Educational level was de-
fined dichotomously as ‘lower’ or ‘at least’ (‘higher’)
than university entrance level, respectively.

Results: In the United States (USA), we obtained a
PI=2.26 (CI: 2.16-2.36) for women with a higher ed-
ucational level compared to 4.04 (3.77-4.33) for
women with lower educational level. In Europe
(EU), we observed a PI of 0.40 (0.36-0.44) for women
with higher versus 0.78 (0.71-0.86) for women with
lower educational level. The observed effect was inde-
pendent of age shown by a subsequent analysis of age
groups: 18-<25, 25-<30, 30-<35 years.

Conclusions: The number of contraceptive failures
was observed to be twice as high for women with
‘lower’ versus ‘higher’ educational level. Despite
higher overall Pearl Indices in the United States com-
pared to Europe, this effect was observed consistently
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in both regions, USA and EU. It refers to compliance,
lifestyle and socioeconomic pattern which may need
further clarification.

608. Update on the Clinical Effect of Prophylactic
Antibiotic Treatment for Acute Exacerbations in
Patients with COPD: Systematic Review and Meta-
Analysis

Yuanyuan Wang, Tanja Zijp and Eelko Hak

University of Groningen, Groningen, Netherlands

Background: Bacterial infection is estimated recently
to contribute to approximately 50% of acute exacerba-
tion in COPD, which arouses renewed interest in
prophylactic antibiotic treatment to reduce the risk of
acute exacerbation in COPD patients. But evidences
from previous studies are not consistent and haven’t
been updated since August 2013.

Objectives: To update the evidence on whether or not
prophylactic antibiotic reduces acute exacerbation and
improves quality of life in COPD patients.

Methods: Medline, Web of Science, CENTRAL and
ScienceDirect were systematically searched for articles
published from August 2013 to January 2016. Only
RCTs comparing effects of antibiotics on COPD
exacerbation with a placebo were included. All quali-
fied studies from both new searching and previous
review by Herath were used to assess the overall effect
by random effects meta-analysis. Heterogeneity was
assessed by Cochran’s Q test and I-squared statistic.

Results: Totally, 7 studies with 2650 patients are in-
cluded. Prophylactic antibiotics were associated with
reduced exacerbation (Rate ratio=0.68, 95%CI 0.55-
0.83, I2=47%). The number of patients experienced
exacerbation was reduced in treatment group than
placebo (OR=0.46, 95%CI 0.32-0.67, I2=21%;
RD=�0.14, 95%CI �0.19 to �0.09). Number to treat
benefit was thus 7(5-11). Antibiotics were also associ-
ated with gastrointestinal disorder (OR=1.61, 95%CI
1.10-2.34, I2 =65%), but not associated with total
adverse event, respiratory or cardiovascular disorder.
Quality of life was higher for patients with prophylac-
tic antibiotics in Total Score (MD=�1.47, 95%CI
�2.52 to �0.43, I2 =77%), Symptoms (MD �4.07,
95%CI �5.63 to �2.51, I2 =0) and Impacts (MD
�1.83, 95%CI �3.11 to �0.55, I2 =64%), but not in
Activity. Lower antibiotic resistance (one study)
and lower likelihood to be colonized with airway

pathogens were reported for prophylactic antibiotics
treatment, which, however, not reduce hospital visits.

Conclusions: Use of prophylactic antibiotics results in
32% reductions of acute exacerbation in COPD
patients, which is of clinically significant benefit.
However, this review is mainly about antibiotic
subgroup of macrolides in different patient popula-
tions; so the overall effect of prophylactic antibiotic
for COPD exacerbation may not apply for other
patients groups. The benefits of an individual patient
have to be weighed against the adverse events and
harms caused by antibiotic overuse and resistance.

609. Comparative Risks of Diabetes-Related
Complications of Long versus Intermediate Acting
Insulin in Type 1 Diabetes

Tsung-Ying Lee1, Huang-Tz Ou1, Ye-Fong Du2 and
Chung-Yi Li1,3

1National Cheng Kung University, Tainan, Taiwan;
2National Cheng Kung University Hospital, Tainan,
Taiwan; 3China Medical University, Taichung, Taiwan

Background: As compared with intermediate-acting
insulin, long-acting insulin analogues have similar
glycemic control efficacy but a lower risk of hypogly-
cemia because of its improved pharmacokinetic and
pharmacodynamic profiles. However, the evidence
about comparative effectiveness of long- versus inter-
mediate-acting insulin in preventing diabetes-related
complications is limited.

Objectives: To compare the risks of acute- and chronic-
diabetes-related complications in type 1 diabetes
patients with long-acting insulin (i.e., glargine, detemir)
versus those on intermediate-acting insulin (i.e., NPH,
ultralente).

Methods: Based on large nationwide diabetic cohort
data in Taiwan, 1,188 type 1 diabetes patients newly
on long- or intermediate-acting insulin were identified
in 2004-2008 and followed until death or the end of
2013. Clinical outcomes of interest included acute
complications (i.e., hyperglycemia, hypoglycemia),
chronic complications (i.e., cardiovascular diseases;
CVD, retinopathy, neuropathy, nephropathy), and all-
cause mortality. Cox proportional hazards models
were used to assess the time to complication event
hazard between propensity score (PS)-matched insulin
treatment groups. Two additional PS methods were
also applied to confirm our findings.
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Results: The use of long-acting insulin had a lower risk
for overall diabetes-related complications compared
to that of intermediate-acting insulin (adjusted hazards
ratios; aHR [95% confidence interval, 95% CI]:
0.782 [0.639-0.956], 0.743 [0.598-0.924], and 0.699
[0.577-0.846] according to the PS-matching approach,
standardized mortality ratio weighting (SMRW), and
inverse probability of treatment weighting (IPTW), re-
spectively). Using long-acting insulin yielded a lower,
but insignificantly, CVD risk (i.e., aHR [95% CI]:
0.304 [0.084-1.106] from the PS-matching approach).
Compared to patients on intermediate-acting insulin,
those on long-acting insulin had a lower risk of
hypoglycemia: aHR (95% CI): 0.681 (0.498-0.930),
0.662 (0.466-0.943), and 0.639 (0.471-0.867) from
the PS-matching approach, SMRW, and IPTW, respec-
tively. A series of sensitivity and stratification analyses
yielded similar results.

Conclusions: Using real-world database, long-acting
insulin was found to be associated with reduced risks
of various diabetes-related complications and hypo-
glycemia and also demonstrated a trend in reducing
CVD risk in type 1 diabetes patients.

610. Risk of Diabetic Retinopathy in Type 2
Diabetes Patients Treated with DPP-4 Inhibitor
and Metformin vs. Sulfonylurea and Metformin

Bo Ram Yang1, Ye-jee Kim2, Ju-Young Shin3,
Mi-Sook Kim4, Byung-Joo Park4 and Joongyub Lee1

1Seoul National University Hospital, Seoul, Republic
of Korea; 2Asan Medical Center, Seoul, Republic of
Korea; 3SungKyunKwan University, Suwon, Republic
of Korea; 4Seoul National University, Seoul, Republic
of Korea

Background: The use of Dipeptidyl peptidase-4
inhibitor (DPP-4 inhibitor) has increased for type 2
diabetes mellitus (T2DM) patients; however, the safety
issue of diabetic retinopathy (DR) recently arose.

Objectives: The aim of study is to determine if the risk
of DR is increased by DPP-4 inhibitor and metformin
combination therapy compared with Sulfonylurea
(SU) and metformin combination therapy.

Methods:We used National Sample Cohort of Korean
National Health Insurance Database between 2002 and
2013 to perform a retrospective cohort study. The
T2DM patients who newly treated DPP-4 inhibitor
or SU with metformin from December 1, 2008 were

included. The patients who started DPP-4 inhibitor
and SU in same day, aged under 20 in index date, or
had diagnosed as diabetic retinopathy before the index
date were excluded. To define the incident date of
T2DM, patients who prescribed oral diabetes medica-
tions or insulin, or diagnosed as T2DM between
2002 and 2003 were excluded. Study subjects were
observed from index date to the date of first diagnosed
with DR (ICD-10:E11.3, E12.3, E13.3, E14.3, H36.0),
drug switching, or end of study whichever comes first.
The age, sex, duration of DM, co-morbidities, number
of DM drug use, and Charlson comorbidity index were
used to estimate propensity score (PS) by logistic
regression. After PS matching, the Cox’ proportional
hazard model was used to estimate the hazard ratio
(HR) and 95% confidence intervals (95% CI) Death
treated as competing event for outcome.

Results: Among 7,686 patients in PS-matched cohort,
the incidence rate of DR for SU and metformin user
was 69.7 per 1,000 person-years (PYs), and for DPP-
4 inhibitor and metformin user, was 67.1 per 1,000
PYs. The HR of DR in DPP-4 inhibitor user was
0.83 (95% CI 0.74-0.93) in PS-matched cohort. In sen-
sitivity analysis that define outcome as H36.0, the HR
was 0.86 (95% CI 0.76-0.96) in PS-matched cohort.

Conclusions: DPP-4 inhibitor and metformin combi-
nation user showed reduced risk of DR compared with
SU and metformin combination user.

611. The Real-World Evidence on Survival of
Sunitinib Users with Metastatic Renal Cell
Carcinoma in Taiwan

Hsu-Chih Chien and Yea-Huei Kao Yang

Institute of Clinical Pharmacy and Pharmaceutical
Sciences, College of Medicine and Health Outcome
Research Center, National Cheng Kung University,
Tainan, Taiwan

Background: Sunitinib (SUT) has been reimbursed to
treat patients with metastatic renal cell carcinomas
(mRCC) in Taiwan since 2010 while limited knowl-
edge exists on its effectiveness on survival.

Objectives: To provide real-world evidence on survival
in Taiwanese SUT users with mRCC.

Methods: Setting: We identified SUT users from the
entire Taiwan RCC cohort with the Registry for Cata-
strophic Illness Patient Database between 2010 and
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2012. Exposure: We grouped users according to their
exposure status of other systemic treatment prior SUT
and the time from the date of RCC diagnosis to SUT
initiation. We defined patients that received SUT
within 240 days after the date of RCC diagnosis as
early users based on the standard of care in Taiwan.
For SUT users that survived more than 90 days after
treatment initiation, we divided at the median of the
cumulative dose that they received within the first 3
months after SUT initiation to construct high-dose
(≥2.8 gm) and low-dose (<2.8 gm) groups. Main
Outcome Measure: Median overall survival (mOS).
Statistical Analysis: We employed Kaplan–Meier
method to estimate mOS. All statistical analyses were
performed using SAS software 9.4.

Results: We identified 872 SUT users that were diag-
nosed as RCC. The mOS was 456 days (95% CI: 403
to 516 days), significantly shorter than that reported in
the randomized controlled trial (RCT) (792 days; 95%
CI, 690 to 987 days). Among 761 treatment-naïve
SUT users, the mOS was 447 days (95% CI: 396 to
501 days). Compared with early initiators (patients
that received SUT within 240 days after the date of
RCC diagnosis), the mOS were significantly longer
among late initiators (early initiators: 447 days, 95%
CI: 384 to 518; late initiators: 715 days, 95% CI:
608 to 839). For patients that survived more than 90
days after SUT initiation, the mOS was significantly
longer in the high-dose group (the high-dose group:
667 days, 95% CI: 568 to 872; the low dose group:
461 days, 95% CI: 402 to 564).

Conclusions: The results of these real-world analyses
suggested that the mOS among Taiwanese mRCC
population was significantly shorter than RCT-based
reports. Late initiation and a higher cumulative dose
within the first 3 months of the treatment course were
factors associated with the longer mOS.

612. Trends in Statin Utilization and CVD
Mortality at the Global, Regional and Country
Level

Dima M. Qato1, Jenny Guadamuz1,
Andreas Seiter2 and Peter Stephens3

1University of Illinois, Chicago, IL; 2World Bank,
Washington DC, DC; 3IMS Health, London, United
Kingdom

Background: Regional and country-level differences
in statin utilization may be an overlooked contributor

to worsening disparities in incidence of CVD mortality
globally.

Objectives: We conducted an ecological study to
examine the association between changes in statin
utilization and CVD mortality at the global, regional
and country level for both high income and developing
countries between 2002 and 2012.

Methods: We used retail prescription sales data
obtained from IMS Health for WHO ATC codes for
statin medications from 2002 to 2012. Statin medica-
tions were aggregated and utilization was calculated
for each country, by region and globally for each year.
We used the WHO defined daily dose (DDD) method-
ology, often used to evaluate drug utilization patterns
using aggregate data, to calculate utilization defined
as DDDs per 10,000 persons with high serum choles-
terol for each country. Age-standardized DALYs per
1,000 inhabitants due to high serum cholesterol were
obtained from the GBD 2010 study for the years
2000, 2005 and 2010. Eighteen countries were
included in this study: (1) High-income (United
States, United Kingdom, France, Norway); (2) upper
middle income (Argentina, Mexico, Poland); (3) lower
middle income (Bulgaria, Brazil, Colombia, Egypt,
Indonesia, Jordan, Philippines, Thailand); and (4)
low income (Bangladesh, India, Pakistan).

Results: Globally, statin utilization significantly
increased by 7.1 DDDs/year between 2002 and 2012.
However, there is significant variation in utilization
patterns between and within regions.While all countries
experienced a growth in statin utilization during this
time period, it was significantly, and persistently,
greater in high income countries than developing
countries. The percent change in CVD deaths declined
for several developing countries (Egypt, Philippines,
Thailand) and in France; All other counties experi-
enced an increased in CVD deaths, alongside a decline
in CVD deaths attributable to high cholesterol; CVD
deaths attributable to cardiovascular risk factors of
obesity, high blood pressure and high blood glucose,
however, have increased in these countries.

Conclusions: Despite the growing use of statins,
global disparities in CVD mortality persists as an
important public health problem. CVD mortality has
increased in most countries due to growing burden of
cardiovascular risk factors aside from high cholesterol.
Efforts to expand the use of statins globally should
consider improving the use of antihypertensive and
diabetes medications.
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613. Ad Hoc Analyses of Clinical Experience with
Urinary Versus Recombinant Hormones for
Ovarian Induction

Hristina Lebanova1, Svetoslav Stoev2,
Emilia Naseva2 and Ilko Getov2

1MedicalUniversity-Pleven, Pleven, Bulgaria; 2Medical
University-Sofia, Sofia, Bulgaria

Background: Controlled ovarian stimulation (COH)
is an essential part of in-vitro fertilization procedures.

Objectives: The aim of the study was to compare the
therapeutic results of COH achieved by urine-derived
purified hormones (uFSH) versus recombinant hor-
mones (rFSH) versus mixed type protocol (u+rFSH).

Methods: Design: Retrospective database study.
Statistical methods: Descriptive statistical analysis,
Kolmogorov- Smirnov, The Mann-Whitney methods
and Kraskal- Wallis approach were used. Chi-square
analysis has been performed. Medications reviewed:
Corifollitropin alfa, Follitropin alfa, Follitropin beta,
Menothropin, Human menopausal gonadotropin. Out-
come measures: Primary: clinical pregnancy achieved.
Secondary: total dose of stimulation hormone;
duration of ovarian stimulation, E2, LH and Progester-
one levels; number of oocytes retrieved, number of
transferred embryos.

Results: A total of 4792 records were examined (Jan
2013-Jul 2016). 1270 women were excluded from
further analysis due to cancelled ART procedure.
2195 women were treated with urinary hormones,
433 with recombinant and 894 with mixed-type stimu-
lation protocol. Average total administered dose used
for COH is 2175 IU for urinary hormones versus
1625 of recombinant medicines and 1875 IU for
combination of both rFSH and uFSH. No statistically
significant difference between the groups was
observed regarding days of stimulation. Levels of E2
at the day of HSG administration were higher in rFSG
group (2041.41) than values in uFSH (1476.30) and
combined protocol (1619.18), p<0.0001. Levels of
LH achieved after mixed type stimulation (1.94) did
not differ significantly from those after recombinant
(1.87) protocol, but both were lower from LH for
uFSH group (2.20), p<0.0001. Mean level of Prog
on day of HsG was distributed as following: rFSH
group-1.06; uFSH group-0.94, r+u FSH group: 0.85
(p<0.0001). Number of oocytes retrieved is the same
in groups treated with purified urinary menothropins

and mixed stimulation- 5, but it is significantly differ-
ent from number in rFSH group- 8 (p<0.0001).
Highest rate of uterine pregnancy was identified in
group of r-FSH- 37.5% (P-0.0032), versus 32.5% for
uFSH group and 32.5% for r+uFSH stimulation. The
rate of transferable embryos was significantly higher
in the rFSH group than that in the uFSH group (5 vs.
3, respectively, p<0.0001).

Conclusions: Recombinant hormones for controlled
ovarian hyper stimulation have led to highest rate of
pregnancy and more optimal IVF parameters.

614. Timing of Renal Replacement Therapy and
Long-Term Risk of Chronic Kidney Disease and
Death in Intensive Care Patients with Acute Kidney
Injury

Søren Christiansen1, Steffen Christensen2,
Lars Pedersen1, Henrik Gammelager1,2,
Bradley Layton3, M. Alan Brookhart3 and
Christian F. Christiansen1

1Aarhus University, Aarhus, Denmark; 2Aarhus
University Hospital, Aarhus, Denmark; 3University
of North Carolina, Chapel Hill, NC

Background: The long-term effects of different initia-
tion strategies of continuous renal replacement therapy
(CRRT) treatment in intensive care unit (ICU) patients
with acute kidney injury (AKI) is unknown.

Objectives: Examine the impact of early RRT
initiation on the long-term risk of chronic kidney
disease (CKD), end-stage renal disease (ESRD), and
death in separate analyses.

Methods: All adult patients who required CRRT in the
ICU at Aarhus University Hospital, Skejby, Denmark
in the period 2005-2015 were identified. Data were
obtained from a clinical information system and
population-based registries. Patients with ESRD before
ICU admission and residency outside Denmark were
excluded. Of 1373 identified patients, 1213 were
eligible. Early initiation was defined as AKI stage 2
or below at CRRT initiation and late by AKI stage 3
at CRRT initiation. AKI was defined by change in
creatinine and urine output. Inverse probability of treat-
ment (IPT) weights were computed from propensity
scores. After a 5th percentile trim, the cumulative risk
of CKD (eGFR<60 ml/min/1.73 m2), ESRD, and
death was estimated in IPT-weighted cohorts and com-
pared using a Cox regression. With CKD and ESRD as
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outcome of interest, we accounted for death as a
competing risk and only included patients who
survived beyond day 90. Furthermore, with CKD as
outcome of interest, we only included patients with
residency in regions covered by a laboratory database.

Results: The CKD, ESRD and mortality analyses
included 203, 401, and 845 patients after trimming,
respectively. The 5-year risk of CKD was 39% in the
early group and 45% in the late group, corresponding
to a hazard ratio (HR) of 0.81 (95% CI, 0.41-1.21) in
early compared to late. The 5-year risk of ESRD was
15% in the early group and 16% in the late group,
corresponding to a HR of 0.94 (95% CI, 0.39-1.50).
The 90-day mortality in the early group was 52%
compared to 47% in the late group, corresponding to
a HR of 1.18 (95% CI, 0.93-1.43). The 90-day to 5-
year mortality was 39% and 42% in the early and late,
respectively, with a 90-day to 5-year HR of 0.99 (95%
CI, 0.65-1.33).

Conclusions: Early RRT was be associated with a
reduced 5-year risk of CKD, but confidence intervals
were wide and included the null. While 90-day
mortality may be increased in early CRRT, we found
no difference in mortality beyond 90 days or risk of
ESRD.

615. Does Surgical Approach Impact Recurrence
After Incisional Hernia Mesh Repair?

Andrew Yoo1, Katherine Corso1, Gary Chung1,
Rubin Sheng2 and Niels-Derrek Schmitz2

1Johnson and Johnson Co., New Brunswick, NJ;
2Ethicon Inc., Somerville, NJ

Background: The effect of surgical approach on hernia
recurrence after incisional hernia mesh repair is not
well understood.

Objectives: Compare differences in recurrence rates
based on surgical approach after incisional hernia
mesh repair in a US claims database.

Methods: The first incisional or ventral hernia repair
for patients ≥21 years in Truven Commercial Claims
database from 2009 to 2015 was identified. One year
continuous enrollment prior to the index repair was
required. Current Procedural Terminology (CPT-4)
and International Classification of Diseases, 9th
Revision (ICD-9) codes were utilized to identify
mesh and approach which was classified as OPEN,

laparoscopic (LAP), and laparoscopic conversion to
open (CONV). CONV was identified via V-code
(64.41) or the presence of OPEN and LAP codes in
the same procedure. Recurrence was defined as a sec-
ond hernia repair of the same anatomy ≥31 days after
index. Kaplan–Meier (KM) estimates and Proportional
Hazards Models with stepwise variable selection were
utilized to analyze the effect of approach on recur-
rence. P ≤ 0.05 was considered significant (2-sided).

Results: A total of 53,950 patients were identified:
OPEN (79.7%), LAP (16.4%), and CONV (3.8%).
The mean (SD) age was OPEN 50.5 (9.6) years,
LAP 50.5 (9.4) years, and CONV 51.1 (9.2) years.
OPEN had more males compared to LAP (46%) and
CONV (37%). Elixhauser Comorbidity scores, mean
(SD) were OPEN 2.2 (2.1), LAP 2.4 (2.1), and CONV
2.6 (2.1). CONV had more inpatient procedures (52%)
compared to OPEN (28%) and LAP (41%). For years
1 and 2, there was no significant difference in KM
estimates between approaches. But CONV had signif-
icantly increased recurrence rates at 3 and 5 years:
10% (95%CI [8,12%]) and 15% (95%CI [12,18%])
compared to OPEN: 8% (95%CI [8,8%]) and 11%
(95%CI [10,11%]) and LAP: 7% (95%CI [6,8%])
and 9% (95%CI [8,11%]). After controlling for patient
and procedure factors LAP recurrence (HR=0.70,
P=0.001) was significantly lower compared to OPEN,
while CONV was non-significantly higher than OPEN
but showed evidence of non-proportional hazards.

Conclusions: Laparoscopic incisional hernia repair
with mesh was associated with decreased risk of recur-
rence compared to open surgery. Additional analyses
accounting for non-proportional hazards are needed
to better characterize the effect of surgical approach
on hernia recurrence.

616. US Early Total Knee Arthroplasty Revision
Rates in the Context of International Registries

Katherine Etter1, John Leopold2, Daniel Funk2,
Richard Beech3 and Andrew Yoo4

1DePuy Synthes, Inc., Raynham, MA; 2DePuy Synthes,
Inc., Warsaw, IN; 3DePuy Synthes, Inc., Houston, TX;
4Johnson & Johnson, New Brunswick, NJ

Background: Multiple countries have large national
registries that provide estimates and surveillance of to-
tal knee arthroplasty (TKA) revision rates. Estimating
revision rates is challenging in the USA which lacks
a similar registry.
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Objectives: Estimate 1- and 2-year revision rates for
TKA. Describe the associated diagnosis for revision
surgery and determine revision risk factors using
an US insurance claims database. Results will be
viewed within the context of data from International
Registries.

Methods: A retrospective longitudinal cohort study
using Optum Clinformatics from 2006 to June 2015
was conducted. Patients who had received an
inpatient, elective, TKA with a primary diagnosis for
osteoarthritis and ≥21 years of age were included. A
365-day continuous enrollment period prior to the
TKA was required. Cumulative rates of revision were
calculated at 1 and 2 years for all patients with
continuous enrollment at these time points. Linear
interpolation was used to calculate the Australian 2-
year revision rate. ICD-9 diagnosis codes were utilized
to identify the reason for revision. Multivariable logis-
tic regression models were constructed to examine
patient, procedure, and provider risk factors for early
revision.

Results: A total of 61,107 patients were included in
the study. Mean age was 61.2 years (SD=8.7), and a
majority were female (59.2%). Revision rates at 1
and 2 years were 1.1% (95%CI 1.0-1.2%) and 1.8%
(1.7-1.9%). Estimated revision rates across the UK,
Australia, New Zealand, Denmark, Sweden, and
Norway ranged from 0.4% to approximately 1.5% at
1 year and from 1.2% to approximately 2.5% at 2
years. Percent of revision due to aseptic loosening
(16.2%) was lower than reported in the UK (33.8%).
Risk factors for revision included male gender,
younger age, obesity, increasing comorbidity index,
hypothyroidism, renal failure, rheumatoid arthritis,
and prior analgesic use.

Conclusions: Early revision rates in the USA from
insurance databases are similar to those found in
international registries. Classification and reason/diag-
nosis for revision differed likely due to differing
definitions.

617. Anatomical Differences in the Incidence of
Ventral Hernia Recurrence

Katherine A. Corso1, Niels-Derrek Schmitz2,
Gary Chung1, Rubin Sheng2 and Andrew Yoo1

1Johnson & Johnson, New Brunswick, NJ; 2Ethicon
Inc., Somerville, NJ

Background: Hernia recurrence after ventral hernia
repair is a common complication. Appropriate risk
adjustment requires understanding of how ventral
hernia anatomy affects recurrence.

Objectives: Compare the incidence of umbilical,
epigastric, and incisional hernia recurrence in a US
claims database.

Methods: The first hernia repair for patients ≥21 years
in Truven Commercial Claims database from 2009 to
2015 was identified. One year continuous enrollment
prior to the index repair was required. Hernia anatomy
was classified as umbilical (UMB), epigastric (EPI) or
incisional/ventral (INC/VEN) based upon Current
Procedural Terminology, 4th Edition (CPT-4) or
International Classification of Diseases, 9th Revision
(ICD-9) codes. Hernia recurrence was defined as either
a second hernia repair of the same anatomy or a
specific hernia revision code ≥31 days after index.
Kaplan–Meier (KM) estimates and Proportional
Hazards Models with stepwise variable selection were
utilized to analyze recurrence differences. P ≤ 0.05
was considered significant (2-sided).

Results: A total of 193,661 patients were identified:
UMBI (108,323), INC/VEN (80,983) and EPI
(4,355). INC/VEN patients were older: mean (SD)
age 50 years (9.8) versus UMB 48 years (10.2) and
EPI 47 years (10.9) and had a higher proportion of
inpatient procedures (29.3%) compared to UMB
(9.5%) and EPI (6.5%). More males underwent UMB
(70.0%) repair than INC/VEN (41.3%) and EPI
(44.6%) repair. Mean (SD) Elixhauser Comorbidity
score was higher for INC/VEN 2.2 (2.1) versus UMB
1.4 (1.6) and EPI 1.3 (1.6). INC/VEN had significantly
higher KM recurrence rates at 1-year (3.5%, 95%CI
[3.4,3.7%]) and 2-year (6.6%, 95%CI[6.4,6.8%]) com-
pared to UMB (0.4%, 95%CI[0.4,0.4] and 0.7%, 95%
CI[0.6,0.7%]) and EPI (0.2%, 95%CI[0.1,0.4%] and
0.3%, 95%CI[0.1,0.5%]). After controlling for patient
and procedural factors, INC/VEN was significant
(P<0.0001) for greater risk of recurrence compared
to UMB and EPI, despite violating the proportional
hazard assumption (P=0.034).

Conclusions: This study confirms similar findings
from a registry that incisional hernias have higher re-
currence rates than umbilical and epigastric anatomies.
Device surveillance should consider hernia anatomy
for appropriate risk adjustment. Additional analyses
accounting for non-proportional hazards are needed.
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618. Delays in Radiotherapy Treatment Among
Patients with Head and Neck Cancer: An Analysis
of Medicare Claims Data

Joseph Menzin, Patrick McBee and Matthew Sussman

Boston Health Economics, Inc., Waltham, MA

Background: Unplanned delays in the administration
of radiotherapy (RT), especially of 7 days or more, in
patients with head and neck cancer (HNC) have been
associated with increased mortality. Real-world data
on RT delay in HNC are lacking.

Objectives: Assess the frequency of delay in RT and
associated predictors of delay in an elderly US HNC
population.

Methods: Patients diagnosed with HNC between
January 1, 2011 and December 31, 2014 were identi-
fied using the Medicare 5% Standard Analytical Files.
All patients were required to have ≥2 radiotherapy
encounters within 90 days following the HNC diagno-
sis (follow up), with the start of RT (identified based
on procedure codes) serving as the index date. Patients
with prior RT and <66 years of age at index were
excluded. Patients were required to have continuous
enrollment 12 months before index and at least 2
months post-index. The proportion of patients with a
delay in RT was defined as discontinuation of RT
(under 5 weeks), or 5+ weeks but with a 7+ day gap
between RT administrations. A logistic regression
model was conducted to assess predictors associated
with RT delay; results are presented as adjusted odds
ratios (OR) and 95% confidence intervals (CI).

Results: 1,038 patients met inclusion criteria (mean
age 75.3 (±6.8), 70.6% male, 92.3% white, 41.9%
resided in the South). At baseline, mean (±SD) Quan
Charlson Comorbidity Index score (excluding cancer)
was 4.4 (±3.4), 53.3% of patients had ≥2 HNC sites,
and 31.7% had dysphagia. 40.0% underwent chemo-
therapy within 7 days following the index radiation
therapy. 39.5% of patients had a delay in RT. Adjusted
results indicated that patients with a Charlson score
>9 (OR: 1.84; 95% CI: 1.19-2.84; vs 0-2) and a percu-
taneous endoscopic gastrostomy (PEG) tube in base-
line (OR: 1.73; 95% CI: 1.20-2.51) were significantly
more likely to have delays in RT, while males (OR:
0.60; 95% CI: 0.45-0.80) were significantly less likely
to have delays in RT.

Conclusions: Our findings indicate over a third of
patients with HNC experience delays in RT. Higher
Charlson scores were significantly associated with
delays in RT; however, other factors were not signifi-
cant. An increased awareness of the comorbidities in
HNC patients may reduce delays in RT.

619. Statin Treatment Is Not Associated with the
Postoperative Risk of Cardiovascular Events or
Death After Total Hip Arthroplasty Surgery. A
Population-Based Study from the Danish Hip
Arthroplasty Register

Alexander S. Dastrup1,2, Anton Pottegård3,
Søren Overgaard1,4 and Jesper Hallas3

1Odense University Hospital, Odense, Denmark;
2Naestved Hospital, Naestved, Denmark; 3Department
of Public Health, University of Southern Denmark,
Odense, Denmark; 4University of Southern Denmark,
Odense, Denmark

Background: Statins may reduce the risk of postsurgical
cardiovascular complications following non-vascular
surgery.

Objectives: To determine whether short-term preoper-
ative statin treatment was associated with a reduced
risk of cardiovascular events after total hip arthroplasty
(THA).

Methods: Using the Danish Hip Arthroplasty Register,
the Danish National Patient Register and the Danish
National Database of Prescriptions we included 60073
primary THA patients without a history of statin use.
Of these 2227 were prescribed statins during the 365
days before their primary THA. 1:4 Propensity score
matching new users to non-users of statins on age,
gender, year of surgery, known risk factors for cardio-
vascular disease, the Elixhauser Comorbidity Index
and income resulted in a final cohort of 1674 and 6696
individuals. The primary outcome was venous throm-
boembolism (VTE). Secondary outcomes were deep
venous thrombosis (DVT), pulmonary embolism (PE),
myocardial infarction (MI), ischemic stroke and all-
cause mortality. Cox regression survival analysis was
used to calculate hazard ratios (HR) and 95% confi-
dence intervals (CI).

Results:We found no statistically significant effect on
VTE (HR=1.0; 95% CI, 0.50-1.9), DVT (HR=1.1;
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95% CI, 0.6-2.3), PE (HR=0.7; 95% CI, 0.1-3.0), MI
(HR=1.2; 95% CI, 0.5-3.0), ischemic stroke
(HR=1.0; 95% CI, 0.2-4.7) or all-cause mortality
(HR=0.3; 95% CI, 0.1-1.1).

Conclusions: Short term statin use before primary
THA is not associated with a reduced risk of VTE,
DVT, PE, ischemic stroke, MI or death from all causes.

620. Tranexamic Acid Does Not Increase the
Postoperative Risk of Cardiovascular Events or
Death After Total Hip Arthroplasty Surgery. A
Population-Based Study from the Danish Hip
Arthroplasty Register

Alexander S. Dastrup1,2, Anton Pottegård3,
Jesper Hallas3 and Søren Overgaard1,4

1Odense University Hospital, Odense, Denmark;
2Naestved Hospital, Naestved, Denmark; 3Department
of Public Health, University of Southern Denmark,
Odense, Denmark; 4University of Southern Denmark,
Odense, Denmark

Background: There remain concerns that routine use
of tranexamic acid (TXA) during primary total hip
arthroplasty (THA) might increase the postoperative
risk of cardiovascular events. We aimed to estimate
the risks of primarily venous thromboembolism
(VTE) and secondarily; deep vein thrombosis (DVT),
pulmonary embolism (PE), myocardial infarction
(MI), ischemic stroke and all-cause mortality within
30 days after surgery.

Objectives: To determine the safety of perioperative
tranexamic acid during primary THA in Denmark.

Methods: Using the Danish Hip Arthroplasty
Register, the Danish National Patient Register and
the Danish National Database of Prescriptions we
included a total of 45,290 patients with primary THA
from 2006 to 2013. 38,586 patients received perioper-
ative TXA while 6704 did not. 1:2 Propensity score
matching on age, gender, year of surgery, known risk
factors for cardiovascular disease, the Elixhauser
Comorbidity Index and income resulted in a final
cohort of 6002 and 12,004 individuals, unexposed
and exposed to TXA respectively. Cox regression
survival analysis was used to calculate hazard ratios
(HR) and 95% confidence intervals (CI) for the
validated outcomes.

Results: In the matched cohort we found no statisti-
cally significant effect on VTE (HR=1.18; 95% CI,
0.83-1.68), DVT (HR=1.15; 95% CI, 0.78-1.68), PE
(HR=1.50; 95% CI, 0.60-3.78), MI (HR=0.83; 95%
CI, 0.46-1.50), ischemic stroke (HR=0.89; 95% CI,
0.39-2.01) or all-cause mortality (HR=0.73; 95% CI,
0.41-1.28).

Conclusions: Use of TXA is not associated with the
risk of VTE, DVT, PE, MI, ischemic stroke or all-
cause mortality after primary THA. Perioperative use
of TXA for primary THA seems safe.

621. Safety and Efficacy of Intrauterine Devices:
Baseline Characteristics of 26,053 Study
Participants from the EURAS-LCS12 Study

Christine Hagemann, Klaas Heinemann and
Sabine Moehner

Berlin Center for Epidemiology and Health Research,
Berlin, Germany

Background: Intrauterine contraceptive methods, such
as Mirena and CU-IUDs, have a high contraceptive effi-
cacy. Jaydess is a new IUS containing Levonorgestrel,
with lower initital release rates per day compared to
Mirena (14 μg vs. 20 μg). Jaydess is indicated for con-
traception for up to 3 years use. Data from routine clin-
ical practice comparing the contraceptive efficacy of
Jaydess, Mirena and CU-IUDs are not available so far.

Objectives: The primary outcome of the “European
Active Surveillance Study on LCS12” (EURAS-
LCS12) study is contraceptive failure in users of
Jaydess, Mirena or any CU-IUD. Secondary outcomes
are risk of ectopic pregnancies, pelvic inflammatory
disease (PID), and uterine perforation.

Methods: Large, prospective, controlled, non-inter-
ventional, long-term cohort study with active surveil-
lance of approximately 38,000 study participants in
eight European countries (Austria, Czech Republic,
Finland, France, Germany, UK, Poland and Sweden).
Women are enrolled by health care providers and
complete a questionnaire including questions on their
socio-economic status (country specific values) and
individual sexual behavior. Patients receive 5 follow-
up questionnaires within 3 years. All patient-reported
outcomes of interest are validated with the treating
physician.
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Results: 26,053 women were had been recruited by
August, 2016; thereof 2,891 (11%) Jaydess users,
15,298 (59%) Mirena users and 7,566 (29%) CU-
IUD users. Cohorts differed substantially by user
status: 81% of Jaydess users had never used any IUD
before, compared to 44% of Mirena and 60% of CU-
IUD users. LCS12 users were considerably younger
than users of other IUDs (mean age 27.7 years vs.
37.7 years in Mirena and 32.3 years in CU-IUD users).
65% of Jaydess users were nulliparous compared to
11% of Mirena and 25% of CU-IUD users. Overall,
10% of study participants were breastfeeding at time
of insertion: 10% of Jaydess users, 9% of Mirena
and 13% of CU-IUD users.

Conclusions: In the LCS12 study, the three user
cohorts show substantial differences regarding age,
parity and user status, as well as showing large
differences between the countries. Further sensitivity
analysis, including the influence of associated factors,
will be done after recruitment is completed.

622. A Systematic Review on Neuropsychiatric
Events Associated with Leukotriene-Modifying
Agents

Sharon W.Y. Law1, Angel Y.S. Wong1,
Shweta Anand1, Ian C.K. Wong2 and
Esther W.Y. Chan1

1The University of Hong Kong, Hong Kong, Hong Kong;
2University College London, London, United Kingdom

Background: Montelukast, zafirlukast and zileuton
are the three leukotriene-modifying agents (LTMAs)
approved by the FDA for the treatment of asthma
and allergic rhinitis. Various neuropsychiatric events
(NEs) have been reported with the use of LTMAs over
the past two decades; however, the evidence of the
association has been conflicting.

Objectives: To investigate the association between
NEs and LTMAs by gathering all available literature
from different study designs.

Methods: This review was conducted based on the
PRISMA statement. Keywords were searched on four
databases, including PubMed, EMBASE, MEDLINE
and Cochrane Library. The bibliography of the
retrieved articles was screened to further expand the
search. Studies designed to investigate the association
between LTMAs and NEs were eligible for selection
without restriction to any study designs or language.

Conference abstracts were also considered to be
eligible. The quality of the observational studies was
assessed using the Newcastle-Ottawa scale. Primary
outcome was defined as suicidal conditions while
secondary outcomes included all other NEs.

Results: Thirty-three studies (out of 2,273 records)
were retrieved from the databases for a narrative
review. Twelve studies reported suicidal conditions.
Other NEs included sleep disorders, nightmares,
depression, anxiety, aggressiveness and hallucination
etc. Four observational studies did not find a
significant association except one conference abstract
showing a significant increased risk of depression in
patients taking LTMAs. Conversely, ten pharmacovi-
gilance studies using different databases worldwide
demonstrated the potential association. Eight case
series/ case reports were also included. Most studies
only focused on NEs in children and montelukast
was the predominant exposure among the three
LTMAs. Interestingly, an interrupted time series
analysis suggested that the FDA warning issued in
2008 might increase the reporting rate of NEs due to
an increased awareness.

Conclusions: Many pharmacovigilance studies have
been conducted to show the possible association
between NEs and LTMAs. However, randomised con-
trolled trials and observational studies did not show a
significant association. High quality epidemiological
studies should be conducted to evaluate the relation-
ship and quantify the risk of NEs with the use of
LTMAs, not only in children but also in adults.

623. Impact of Adverse Drug Reactions on Daily
Living of Patients on Anti-Psychotic Medications

Ramesh Madhan1, Jisha M. Lucca1, Dushad Ram2,
Gurumurthy Parthasarathi1 and Himanshu Patel1

1JSS College of Pharmacy, JSS University, Mysuru,
India; 2JSS Medical College & Hospital, Mysuru,
India

Background: Adverse drug reactions (ADRs) in
psychiatry lead to poor quality of life and distract
patients from maintaining medication adherence. It is
essential to evaluate how ADRs to psychotropic
medicines affects routine activities of patients.

Objectives: This study was conducted to assess the
severity of ADRs to anti-psychotics and to study the
impact of those ADRs on daily activities of patients.
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Methods: This was a prospective study conducted for a
period of 12 months at ambulatory care setting and in-
patients wards of psychiatry department of a tertiary care
hospital. A study included patients diagnosed with men-
tal disorders according to International Classification
of Diseases (ICD)-10 criteria and on treatment with an-
tipsychotic medications for at least 6 weeks. All the pa-
tients were followed on routine basis to identify ADR if
any. Identified ADR(s) were discussed with concerned
clinician. The severity of ADRs was assessed using
standard scale. Impact of ADRs on daily living activities
was assessed using Udvalg for Kliniske Undersogelser
(UKU) Side Effects Rating Scale and were categorized
as “Mild,” “Moderate” and “Markedly.”

Results: A total of 405 ADRs were identified in 382
patients from 970 patients reviewed. Olanzapine
(30%), Quetiapine (22%) and Amisulpride (22%) were
drugs commonly associated with ADRs. Most com-
monly involved system organ classes (SOC) were met-
abolic and nutritional disorders (25.5%) followed by
central and peripheral nervous system (23%). Weight
gain (21.8%), extra pyramidal symptoms (16.4%),
menstrual irregularity (14.1%) and tremors (9.6%)
were the common ADRs identified. Of the 353 ADRs
assessed, Majority (50%) of the ADRs were severe in
nature followed by 32% moderate in severity. Sedation
(10%), Orthostatic hypotension (8%), galactorrhea
(8%), tremors (7%) and extra pyramidal symptoms
(5%) were found to be “markedly” affecting daily living
of the patients. Weight gain (20%), Hypersalivation
(8%), sexual dysfunctions (7%) and amenorrhea (4%)
were found to be “moderately” impacting daily living
of the patients. Disturbances in daily activities due to
ADRs were more in female patients.

Conclusions: ADRs to anti-psychotic medicines
should be identified and managed on time to maintain
healthy daily living in psychiatry patients.

624. Hepatotoxicity of Agomelatine and Other
Antidepressants Versus Selective Serotonin
Reuptake Inhibitors

Sophie Billioti de Gage1, Cédric Collin1,
Thien Le Tri1, Antoine Pariente2,
Rosemary Dray-Spira1 and Mahmoud Zureik1

1ANSM (National Agency for Medicines and Health
Products Safety), Saint-Denis, France; 2University of
Bordeaux, Inserm, Bordeaux Population Health Re-
search Center, team PHARMACOEPIDEMIOLOGY,
Bordeaux, France

Background: Agomelatine is a new antidepressant
with potential hepatotoxicity. This risk has also been
reported for some other antidepressants. Nevertheless
the risk remains poorly quantified, particularly in
comparison with Selective Serotonin Reuptake
Inhibitors, SSRIs, which are the most commonly
prescribed antidepressants.

Objectives: To quantify the risk of serious hepatic
injury associated with initiation of agomelatine or
other antidepressants (except tricyclic antidepressants
or MonoAmine Oxydase Inhibitors, MAOIs) com-
pared to SSRIs.

Methods: A cohort study was conducted using the
French Health Insurance database (SNIIRAM/PMSI).
Individuals aged more than 24 years, with a first
reimbursement of antidepressant (except tricyclic or
MAOIs) between January 2010 and June 2015 and
without history of cancer, HIV, hepatic injury or
alcohol abuse were included. Occurrence of liver
injury was identified using initial diagnosis (validated
ICD10 codes) of hospital stays recorded within 6
months of antidepressant initiation. A cox model
adjusted for socio-demographic characteristics, risk
factors of liver injury and characteristics of antide-
pressant treatment was used. A complementary
approach using a case-time control design was
undertaken.

Results: Among the 4,966,825 individuals included
(mean age 52 years, 68% women), 382 severe liver
events were identified. Age-standardized incidence
rates /100,000 person-years were 19.2 for SSRIs,
24.6 for agomelatine, 22.2 for venlafaxine, 12.6 for
duloxetine, 21.5 for mianserin, 32.8 for mirtazapine,
and 31.6 for tianeptine. No event was recorded
for milnacipran. Initiation of agomelatine or other
antidepressants of interest versus SSRIs was not
associated with an increased risk of severe liver
event (adjusted HR (95%CI): 1.07 (0.51-2.23) for
agomelatine, 1.17 (0.83-1.64) for venlafaxine, 0.54
(0.28-1.02) for milnacipran, 0.90 (0.58-1.41) for
mianserin, 1.17 (0.67-2.02) for mirtazapine and
1.35 (0.82-2.23) for tianeptine). Similar results were
obtained in the case-time control design complemen-
tary approach.

Conclusions: These results do not provide argument
in favor of an increased risk of severe liver injuries
due to agomelatine or other antidepressants (non tricy-
clics, non MAOIs) compared to SSRIs.
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625. Association Between Antipsychotics and
Cataract Among Schizophrenia Patients with
Metabolic-Related Diseases

Yu-Hsuan Joni Shao1,2, Su-Chen Fang1,
Cheng-Yi Huang3 and Kitaw Demissie2

1Taipei Medical University, Taipei, Taiwan; 2Rutgers
School of Public Health, Piscataway, NJ; 3Bali
Psychiatric Center, New Taipei City, Taiwan

Background: Antipsychotics are associated with
cataract formation in patients with schizophrenia.
However, metabolic-related conditions (MS) are
highly prevalent in schizophrenia patients. While
metabolic-related conditions increase the risk of
cataracts, the relationship between antipsychotics and
cataracts among schizophrenia patients with MS has
not been elucidated.

Objectives: To examine the risk of cataracts associ-
ated with the first-generation antipsychotics (FGA),
the second generation antipsychotics (SGA), and MS.

Methods:We conducted a retrospective cohort study
in patients with schizophrenia in Taiwan National
Health Insurance Research Data from 2003 to
2013. The study included a total of 18,912 incident
schizophrenia patients aged 15-65 years during study
period. Patients who were diagnosed with cataracts
before cohort entry or did not receive any antipsy-
chotics were excluded. All patients were followed
until the occurrence of cataracts, death, or the end
of the study. MS were defined by the following di-
agnosis from 2 years before to 1 year after schizo-
phrenia diagnosis: diabetes (DM), hyperlipidemia
(HLP), hypertension (HTN), and cardiovascular
diseases (CVD). We traced all oral and depot anti-
psychotic prescriptions and subdivided them into
FGA, and SGA. A cox proportional hazard model
was adapted to estimate the association between
metabolic-related conditions and cataract. Exposure
to antipsychotics was treated as a time dependent
variable.

Results: During the follow-up, 343 out of 18912
patients developed cataracts. The incidence was 47
per 100 person-year and 31.4 per 100 person-year
in patients received only FGA and only SGA,
respectively. After adjusting for age, sex and MS,
the adjusted hazard ratio (aHR) was 1.01 (95% con-
fidence interval [CI] 0.54-1.87) when compared SGA

to FGA. Patients with DM, HLP and CVD showed
increased risks in cataracts. The aHR was 1.82
(95% CI: 1.29-2.55), 1.49 (95% CI: 1.07-2.07) and
1.61 (95% CI: 1.05-2.46), respectively, after
adjusting for sex, age and antipsychotics. Patients
with multiple MS were more likely to develop cata-
racts than those had less conditions. The aHR in-
creased from 1.57 (95% CI: 1.18-2.09), 2.07 (95%
CI:1.6-3.16) to 4.52 (95% CI: 2.62-7.78) for patients
with 1, 2 and 3+ conditions when compared to those
without.

Conclusions: The risk of cataracts was associated with
MS in patients with schizophrenia but not associated
with either FGA or SGA.

626. Epidemiology of Drug Hypersensitivity
Reactions Using 6-Year National Health Insurance
Claim Data from Korea

Sukhyang Lee, JaeEun Han, RPh and Ye Young-Min

Ajou University, Suwon, Republic of Korea

Background: Drug hypersensitivity reactions (DHRs)
constitute a large portion of adverse drug reactions
(ADRs), but studies for DHR incidence based on
national data are scarce.

Objectives: This study aimed to estimate the incidence
and patterns of DHRs in a Korean population and
utilization of medical resources using the national
claim data.

Methods: This retrospective cohort study was per-
formed using the national insurance claim data of the
Health Insurance Review and Assessment (HIRA) in
Korea. The International Classification of Disease
10th revision (ICD-10) code was used to define DHRs
with 20 selected codes. The claim data with a diagno-
sis of DHR in the 2009-2014 period were reviewed.
Incidence proportion per year and the 6-year incidence
rates were calculated. The annual incidence proportio
was calculated as the number of patients with each
DHR code divided by the total number of insured
persons. Incidence rate coefficients were analyzed by
sex, age, and year.

Results: A total of 535,049 patients with DHRs were
reported in the HIRA data for the period. The number
of patients per year was 89,175 ± 2572.97, with 42.5%
of men. Allergic contact dermatitis due to drugs in
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contact with skin, generalized skin eruption due to
drugs and medicaments, allergic purpura, and toxic
liver disease with hepatitis were the main diagnostic
codes of DHR. Incidence rate coefficient showed high
incidence in the older age group. Hemolytic anemia,
allergic purpura, and drug-induced fever were higher
in the younger age group.

Conclusions: The epidemiology of DHRs in the real-
world clinical practice showed that the incidence rates
and IRRs in the nationwide cohort were higher in
women and increased with age in Korea. Frequency
and severity of DHRs necessitates their prevention in
the health care system.

627. Long-Term Safety Surveillance of
Psychotropic Medications: A Five-Year Data from
a Developing Country

Jisha Myalil Lucca1, Madan Ramesh1,
Rajesh Raman2 and Dushad Ram2

1JSS College of Pharmacy, Mysore, India; 2JSS
Hospital and Medical College, Mysore, India

Background: Clinical trials are conducted in ideal
condition for a shorter period of time, so benefits
of psychotropic agents have been exaggerated and
the harms underplayed. Also the knowledge of the
epidemiology of adverse drug reactions (ADRs) in
psychiatric patients is limited to western countries
and there exist a dearth of information on long-term
safety data

Objectives: This study aims to asses long-term safety
of psychotropic agents and to determine the predictors
of long-term ADRs

Methods: A prospective observational study was car-
ried out in psychiatric department of university hospi-
tal for 5 years. Patients with psychiatric illness,
receiving at least single psychotropic agent were in-
cluded and followed for at least 2 years. Both inten-
sive and spontaneous reporting systems of ADR
were undertaken. ADR that occurs after 6 months of
initiation of the drug is considered as long-term
ADR. Multivariate regression analysis was used to
determine the predictors of ADR.

Results: Of the 6415 patients reviewed, 2741 were
included. A total of 1531 ADRs reported from 1072
patients. Of the total ADRs, long-term ADRs

accounted for 24.7% (n=378). Organ system most
commonly affected by long-term ADRs were meta-
bolic and nutritional disorders (29%) and reproduc-
tive system disorders (26.4%). Weight gain
(15.3%), menstrual irregularity (13.7%), tardive dys-
kinesia (10.5%) were the commonly observed long-
term ADRs. Risperidone [n=42], and Amisulpride
(n=37) were commonly implicated in long-term
ADRs, whereas non psychiatric drugs accounted
for up to 5.8% of the long term ADRs. Female
gender, presence of co-morbidity and drug-drug in-
teraction were identified as predictors for long-term
ADRs

Conclusions: The rate of long-term ADRs was
12.9%. Understanding the risk associated with
long-term exposure to psychotropic drugs is very
important in therapeutical decision making in psychi-
atric patients

628. Post-Marketing Safety of Deferasirox in
Combo vs Monotherapy, a Comparative
Assessment

Luis Velez-Nandayapa1,2, Geoff Holder1,
Ritu Singal3, Menon Kalidas4, Annelore Cortoos5,
Michael Shi1 and Johannes Eisinger1

1Novartis Pharma AG, Basel, Switzerland; 2University
of Basel, Basel, Switzerland; 3Novartis Healthcare
Pvt. Ltd., Hyderabad, India; 4Novartis Healthcare
Pvt. Ltd., Basel, Switzerland; 5Novartis Pharmaceuti-
cals, Basel, Switzerland

Background: Deferasirox (DFX) is a once-daily oral
iron-chelator approved as monotherapy (MONOTX)
for transfusional iron overload and non-transfusion
dependent thalassemia syndromes. Combination
therapy (COMBOTX) with two iron-chelators is an
option for patients when MONOTX proves inade-
quate or in patients with severe iron overload who
are at risk of organ function failure due to iron related
toxicity. The positive benefit-risk profile of DFX in
COMBOTX with deferoxamine has been shown in
patients with severe myocardial and/or liver iron
overload (Ayidinok 2015, Cassinerio 2014), but fur-
ther safety assessment of COMBOTX vs MONOTX
is warranted.

Objectives: Our study aimed to provide reliable as-
sessment of the safety profile of DFX in COMBOTX
vs MONOTX in post-marketing setting.
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Methods: Accumulative (Nov2005-Jun2016) assess-
ment of the Novartis safety database (NSD) was
performed using reporting rate (cases [by PT]/patient
exposure). The reporting rate ratio (RRR) was used
as a measure of relative effect with 95% confidence
intervals (95%CI) and p-values (from x2). The search
strategy included 13 Standard MedDRA Queries and
3 High Level Terms in 7 groups according to identi-
fied/potential risks for DFX. The NSD outputs were
divided in COMBOTX vs MONOTX cases.

Results: Searches retrieved for COMBOTX/MONOTX
(cases/events) 146/622 vs 36,416/104,349 with patient
exposure of 1,605/319,371 patient-years during 10.7
years of evaluation. No associations were found
against COMBOTX in the 7 risks evaluated. Overall
results show ([cases COMBOTX / MONOTX] RRR
(95%CI); p=): 1] Renal disorders, (inc. serum creati-
nine, acute renal failure, renal tubular disorders
(acquired Fanconi’s synd)) [37/6440], 1.22 (0.89-
1.68); 0.22. 2] Inc. liver transaminases. [13/2463],
1.05 (0.61-1.81); 0.86. 3] Hepatic failure [5/1009],
0.99 (0.41-2.37); 0.98. 4] GI hemorrhage and ulcers;
esophagitis [10/1299], 1.53 (0.82-2.85); 0.18. 5]
Hearing loss [1/433], 0.46 (0.06-3.27); 0.44. 6] Lens
opacities, retinal changes & optic neuritis [5/969],
1.03 (0.43-2.47); 0.96. 7] Blood cytopenias [24/
6547], 0.73 (0.49-1.09); 0.12.

Conclusions: The use of DFX off-label COMBOTX
vs MONOTX is low with a relation 1:250 cases.
Although the safety profile of DFX in COMBOTX
vs MONOTX seems similar, these results should be
interpreted with caution due to the small number of
COMBOTX cases.

629. Detection and Validation of Bullous
Pemphigoid Associated with Dipeptidyl Peptidase
IV Inhibitors Using a Hospital Database

Katsuhito Hori, Ayami Kato and Junichi Kawakami

Hamamatsu University School of Medicine, Hamama-
tsu, Japan

Background: Dipeptidyl peptidase (DPP)-IV inhibi-
tors have been suspected in the onset of bullous
pemphigoid for several years now. However, the
occurrence of bullous pemphigoid among DPP-IV
inhibitors has not been determined.

Objectives: The aim of this study was to detect the
bullous pemphigoid after DPP-IV inhibitors using a

hospital database and to validate the strategy using
medical record review.

Methods: The bullous pemphigoid (ICD-10; L12.0,
L12.8, L12.9) after the prescription of DPP-IV inhibi-
tors (sitagliptin, alogliptin, linagliptin, teneligliptin)
were searched from all in- and out-patients in
Hamamatsu University Hospital (613 beds, 1,270
outpatients/day). An analytical clinical information
system entitled D*D in the hospital was used. The
database consists of patient background information
(i.e., age, gender), records of prescriptions, injections,
laboratory data and diagnoses. The definitive cases of
those were confirmed by medical record review. The
positive predictive value (PPV) was calculated. The
risk was compared to sulfonylurea antidiabetic drugs.
The protocol was approved by the ethics committee
of Hamamatsu University School of Medicine follow-
ing the ethical guideline for epidemiological research,
the Ministry of Education, Culture, Sports, Science
and Technology and the Ministry of Health Labor
and Welfare, Japan (2013).

Results: From 2010 to 2016, DPP-IV inhibitors were
prescribed in 2,734 patients, of which 11 patients had
a record of bullous pemphigoid. By the medical record
review, 10 of those patients were diagnosed by derma-
tologist, confirmed as the definitive cases with bullous
pemphigoid after DPP-IV inhibitors therapy (0.37%,
95% confidence interval: 0.20-0.67%). PPV was
90.9%. There was no large discrepancy of incident
rates in sulfonylurea-prescribed patients who had not
DPP-IV inhibitors (0.17%, 95% confidence interval:
0.05-0.62%).

Conclusions: The bullous pemphigoid occurrence
after DPP-IV inhibitors therapy was able to be de-
tected using a hospital database.

630. Demographics and Prevalence of
Comorbidities for Patients with Mild, Moderate,
and Severe Psoriasis

Mohammadhossein Hajiebrahimi1, Anders Sundström1,
David Hägg1, Sean McElligott2, Sverrir Valgardsson3,
Reginald Villacorta2 and Marie Linder1

1Karolinska Institutet, Stockholm, Sweden; 2Janssen
company, New Jersey, NJ; 3Janssen company, Beerse,
Belgium

Background: Associations between psoriasis and
comorbidities e.g. cardiovascular or metabolic
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diseases have been studied, but whether these asso-
ciations differ across psoriasis severities are not
well known.

Objectives: To determine the prevalence of comorbid-
ities within 5 years preceding initiation of different
anti-psoriasis treatments grouped to indicate increas-
ing degrees of psoriasis severity.

Methods: The source population consisted of all indi-
viduals with recorded diagnosis of psoriasis/psoriatic
arthritis 1968-2013 in the national patient register
(NPR) and/or recorded dispensing of topical vitamin
D preparations 2005-2013 in the prescribed drug
register (PDR). All individuals ≥18 years with an
anti-psoriasis drug first dispensed 2007-2013 (in order
to identify only new users), were included in the
study. We used a treatment group hierarchy to indi-
cate the level of severity of psoriasis: mild (topical
drugs, N=70,796), moderate (non-biological drugs,
N=11,909), and severe (biological drugs, N=2,161).
Mild psoriasis patients, not identifiable in NPR, were
identified from PDR using treatment with vitamin D
preparations as a proxy for diagnosis. We assessed
the prevalence of comorbidities within 5 years in the
patient register, or use of medication within 1 year
preceding initiation grouped by the treatment severity
hierarchy.

Results: Patients with severe psoriasis were younger
(median 43 years, IQR 34-55) than patients with
moderate (52 IQR 41-62) or mild psoriasis (55
IQR 41-66). Fifty percent of those with severe pso-
riasis visited an outpatient clinic at least once in the
year preceding treatment start, while 36% and 22%
of those with moderate and mild psoriasis did so,
respectively. Hypertension (43.5% and 44.2%),
statin use (16.7% and 15.2%) and diabetes (11.4%
and 11.2%) were the most frequent comorbidities
among those with mild and moderate psoriasis,
while the prevalence of hypertension, statin use,
and diabetes were 37.5%, 15.2% and 11.2% among
those with severe psoriasis, respectively. The preva-
lence of hypertension and diabetes was around two
times higher in all psoriasis patients than in the
Swedish general population.

Conclusions: Despite younger age in patients with
severe psoriasis, their prevalence of hypertension,
diabetes and statin use are very similar to groups of
less severity, but of higher age. Moreover, we found
two times higher prevalence of hypertension and

diabetes in psoriasis patients compared to the general
Swedish population.

631. The Risk of Infections and Serious Infections
with Rituximab in Rheumatoid Arthritis. Results
from an Updated Meta-Analysis of Randomised
Clinical Trials

Luis Velez-Nandayapa1,2, Laura DeVore3 and
Chahna Parikh4

1University of Basel, Basel, Switzerland; 2Novartis
Pharma AG, Basel, Switzerland; 3Drug Safety
Research, Southampton, United Kingdom; 4Novartis
Healthcare Pvt. Ltd., Hyderabad, India

Background: The association between serious
infections (SINFs) and the use of rituximab (RTX) in
patients with lymphoma and other haematological
malignancies has been clearly confirmed; but, there
is uncertainty about the association of SINFs with
RTX in rheumatoid arthritis (RA). As in other previ-
ous meta-analysis, there have not been evidence of
association of SINFs and RTX vs placebo (PCB)
in RA; however, this lack of evidence (Hernández-
Cruz, 2011) has been hypothesized, could be a type
II statistical error.

Objectives: Our study, a systematic review and meta-
analysis (SR&MA), aimed to provide reliable
assessment of the risk of total infections (TINFs),
infections (INFs) & SINFs and RTX in RA (RTX-
RA).

Methods: This SR&MA was registered with PROS-
PERO database (CRD42014015655) as protocol for
a complete evaluation of the safety profile of RTX-
RA. The search strategy involved randomised clinical
trials using rituximab in RA, and it was performed
from January 1990 to January 2017 in Medline,
EMBASE and Cochrane Library databases. This
SR&MA was conducted following the PRISMA
statement (Preferred Reporting Items for Systematic
reviews and Meta-Analyses). The outcomes evaluated
were: the number of TINFs, INFs & SINFs reported as
outcomes of interest. Analysis of odds ratio (OR) as
measure of effect with random effect models and
95% confidence intervals (CI95%) and p-values as
generated from the chi-squared were calculated;
heterogeneity was assessed using the I2 test. Sub-anal-
ysis by RTX low and high doses (500 vs 1000 mg)
were performed.
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Results: Eight publications were included in this
SR&MA involving 3,030 subjects. The event’s
number in RTX + methrotexate (RTX-MTX) group
/ control PCB+MTX for TINFs, INFs & SINFs were
798/412; 752/382; and 46/30 events. We found no
evidence of association between RTX-MTX and
TINFs, INFs & SINFs. Our results show (OR [95%
CI]; p=) for TINFs 1.02 [0.81-1.29]; 0.861; INFs
1.04 [0.84-1.29]; 0.740; and SINFs 0.71 [0.44-1.14];
0.155. Nor did the sub-analysis by RTX doses 500
vs 1000 mg.

Conclusions: Our results suggest no evidence of
association between RTX-MTX in RA and TINFs,
INFs & SINFs and the possibility of type II error
unlikely.

632. Alert Generation Using the Case-Population
Approach in the French Claims Databases
(ALCAPONE)

Nicolas Thurin1, Régis Lassalle2, Patrick Blin2,
Marine Pénichon2, Martijn Schuemie3,
Joshua J. Gagne4, Jeremy Rassen5,
Jacques Benichou6, Alain Weill7,
Cécile Droz-Perroteau2 and Nicholas Moore1

1Bordeaux PharmacoEpi, INSERM CIC1401,
INSERM U1219, Université de Bordeaux, Bor-
deaux, France; 2Bordeaux PharmacoEpi, INSERM
CIC1401, Université de Bordeaux, ADERA, Bordeaux,
France; 3Observational Health Data Sciences and In-
formatics (OHDSI), New York, NY; 4Division of
Pharmacoepidemiology and Pharmacoeconomics,
Department of Medicine, Brigham and Women’s
Hospital and Harvard Medical School, Boston, MA;
5Aetion, Inc., New York, NY; 6CHU de Rouen,
INSERM U1219, Rouen, France; 7Caisse Nationale
de l’Assurance Maladie des Travailleurs Salariés,
Paris, France

Background: France has a nationwide healthcare
insurance system database – the SNIIRAM (Système
national d’information inter-régimes de l’Assurance
maladie) – that covers about 99% of the French
population. A 1/97th sample – the EGB (Echantillon
général des bénéficiaires) – is also available.
SNIIRAM has not been tested for drug safety alert
generation.

Objectives: To present the methodology and assess
the feasibility of the ALCAPONE project.

Methods: ALCAPONE is based on historical data
from the SNIIRAM, and the OMOP reference set
which, consists of 4 main outcomes – Acute Liver
Injury (ALI), Myocardial Infarction (MI), Acute
Kidney Injury (KI), and Upper Gastrointestinal
Bleeding (UGIB) – and 165 positive and 235 negative
drug controls. ALCAPONE consists of 3 main stages:
(i) selection of detectable positive and negative
controls (ie. with a minimum detectable relative risk
≤ 1.25) through the realization of a feasibility study
in the EGB; (ii) detection of the selected controls
via 3 case-based designs: case-population approach
(CP), case–control design (CC) and self-controlled
case series (SCCS), including several variants
(number of controls, risk window, adjustment strat-
egy, etc.); and (iii) comparison of design perfor-
mance using area under the ROC curve. Cases
were identified between 01/01/2009 and 12/31/2014
according to hospitalization primary diagnoses. A
narrow and a broad definition have been developed
for each outcome. For each design and outcome, the
accuracy of the measures of association will be used
to calibrate the methods.

Results: The feasibility study is currently ongoing.
Based on the broad outcome definitions, 40 ALI,
6,334 MI, 758 KI and 1,771 UGIB have been identi-
fied in the EGB, versus 33 ALI, 3,202 MI, 94 KI and
1,390 UGIB for the narrow one. In respect of the
reference set, 120 positive and 126 negative drug
controls are present in the EGB. Power calculations
are in process to determine which controls will have
enough power to be investigated through the 80 CP,
40 CC and 336 SCCS variants.

Conclusions: This project will identify and calibrate
the best design to investigate ALI, MI, KI and UGIB
in the SNIIRAM, thus enabling the generation and
validation of drug safety alerts.

633. Dronedarone and Hepatic Toxicity? A Model
for Evaluation of Post-Marketing Safety of Drugs
in Routine Care

Thomas Cars1, Lars Lindhagen2,
Rickard E. Malmström3, Martin Neovius4,
Jonas Schwieler5, Björn Wettermark6 and
Johan Sundström1

1Uppsala University/Dept medical sciences, Uppsala,
Sweden; 2Uppsala Clinical Research Center, Uppsala,
Sweden; 3Division of Clinical Pharmacology,
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Department of Medicine, Karolinska Institutet at
Karolinska University Hospital, Stockholm, Sweden;
4Clinical Epidemiology Unit, Department of Medicine,
Karolinska Institutet, Stockholm, Sweden; 5Department
of Cardiology, Karolinska Institutet, Stockholm, Swe-
den; 6Centre for Pharmacoepidemiology, Department
of Medicine, Karolinska Institutet, Stockholm, Sweden

Background: Pre-market authorization trials of drugs
are designed to demonstrate efficacy, and are typically
powered to detect common adverse events. Post-
markerting monitoring of drugs is therefore demanded
by regulatory authorities. However, there is an unmet
need for methods for structured monitoring of new
therapies, especially in the light of recent stepwise
approval approaches.

Objectives: The aim of this study was to build and
evaluate a model for structured real-time monitoring
of the safety in routine care of newly marketed drugs.

Methods: Using data from electronic health records
and administrative health databases in Stockholm,
Sweden, we built a sequential cohort model comparing
new users of the antiarrhythmic agent dronedarone with
new users of its predecessor, amiodarone. The model
was based on prospectively collected data, but to emu-
late real-time monitoring the model was built as if
dronedarone was marketed today. The model was up-
dated every 6 months. In the end of each cycle of 6
months (recruitment cycle), new users of dronedarone
and amiodarone were included and added to the cohort
to continuously increase the size of the study popula-
tion. In each cycle, a propensity score of receiving
dronedarone over amidoarone was estimated. Using an
intention-to-treat approach, new users of dronedarone
and flecainide were followed for liver-related events.
Further, the model also evaluated changes in the liver
enzyme ALT before and after initiation of treatment.

Results: Over 8 recruitment cycles we identified 1244
and 1052 eligible patients initiating treatment with
dronedarone and amiodarone, respectively. In analyses
of the last recruitment cycle, the hazard ratio for liver-
related events for dronedarone over amiodarone was
0.74 (0.39-1.42). An increase in mean adjusted ALT
after initiation of treatment was observed for both
dronedarone and amiodarone. This increase was more
pronounced for dronedarone patients (p=0.001)
whereas more extreme elevations in ALT was
observed in amiodarone patients.

Conclusions: We have built and demonstrated a
model for real-time follow up of safety outcomes for
newly marketed drugs. The model can be used for
early detection of signs of side effects by following
indicators of drug toxicity, such as liver enzymes, or
by following hard outcomes. Our proposed model
might therefore be an important tool for medical
agencies, health authorities and reimbursement agen-
cies for evaluation of post-marketing safety of drugs.

634. Safety Profile of Intravitreal Anti-VEGF
Drugs: An Analysis of the Italian Spontaneous
Reporting System

Ilaria Marcianò1, Paola M. Cutroneo1,2,
Claudia Giardina1, Valentina Ientile1, Simona Potenza3,
Laura Sottosanti3, Carmen Ferrajolo4,
Costantino J. Trombetta5 and Gianluca Trifirò5,1

1A.O.U. Policlinico “G. Martino”, Messina, Italy;
2Sicilian Regional Pharmacovigilance Center, Messina,
Italy; 3Italian Medicines Agency, Rome, Italy; 4University
of Campania, Naples, Italy; 5University of Messina,
Messina, Italy

Background: In the last few years, safety profile
of intravitreal (IVT) anti-VEGF agents, such as
ranibizumab (RBZ), aflibercept (AFB), off-label
bevacizumab (BVZ), and pegaptanib has been widely
debated within scientific community, due to the
potential association to serious systemic adverse drug
reaction (ADR).

Objectives: To explore IVT anti-VEGF agents safety
using the Italian Spontaneous Reporting System
(SRS).

Methods: All the ADR reports attributed to IVT anti-
VEGF agents in Italian SRS from January 2005 to
February 2016 were selected. Descriptive frequency
analyses were conducted. Proportionate Reporting
Ratio (PRR) with 95% Confidence Interval (CI) was
calculated as measure of disproportionality, taking
into account Standardized MedDRA Queries (SMQs).
The study was conducted in the context of the multi-
regional pharmacovigilance project “Monitoraggio
a breve e lungo termine del profilo beneficio-rischio
dell’uso intravitreale dei farmaci anti-VEGF
tramite network di dati clinici ed amministrativi,”
funded by the Italian Medicines Agency (CUP-
H56D15000440005).
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Results: Out of a total of 267,924 ADR reports
collected in Italian SRS, only 299 (12.1%) were re-
lated to IVT anti-VEGF drugs. Specifically, 187
(62.5%) reports were related to RBZ, 99 (33.1%) to
BVZ, 15 (5.0%) to AFB and 4 (1.3%) to pegaptanib.
The analyses showed that use of IVT anti-VEGF
agents may be associated with serious ADRs, espe-
cially thromboembolic [PRR 17.4; 95%IC 11.6-26.1
for BVZ; 26.6; 21.3-33.3 for RBZ] and cerebrovascu-
lar events [PRR 7.8; 4.0-15.1 for BVZ; 19.5; 14.7-
26.0 for RBZ]. Median time of onset of cerebral
ischemia and myocardial infarction was respectively
64 and 204 days for RBZ, and 215 and 86 days
for BVZ. Among cases of RBZ-induced stroke, 10
(55.6%) occurred within 60 days, whilst cases of tran-
sient ischaemic attack occurred with a median time to
event of 38 days. The most frequently reported ocular
AEs were “endophthalmitis” (8.6% and 18.2% for
RBZ and BVZ, respectively) and “vitritis” (1.6%
and 6.1% for RBZ, BVZ).

Conclusions: An increased trend of the risk of throm-
boembolic and cerebrovascular events was observed
in treated patients, especially in those receiving
RBZ. The disproportionate reporting of cardiovascular
ADRs suggested that anti-VEGF agents require
rigorous post-marketing CV monitoring.

635. Substance Use Disorders and Overdose Events
in Medicare Beneficiaries

Aida Kuzucan and Linda Simoni-Wastila

University of Maryland, Baltimore, MD

Background: Although prior substance use disorders
(SUD) are associated with increased risk of problem-
atic medication use and subsequent overdose among
young and middle-aged U.S. adults, patterns of over-
dose hospitalizations among Medicare beneficiaries
with substance use disorders are not well studied. In
large part, understanding SUD in Medicare beneficia-
ries is restrained due to data limitations proscribing in-
clusion of SUD diagnoses of claims data prior to 2013.

Objectives: To describe and compare characteristics
of Medicare beneficiaries with and without substance
use disorders diagnoses (SUD) prior to overdose
events using unredacted claims.

Methods: In this cross-sectional study, we used a na-
tionally representative 5% sample of Medicare

administrative claims (Parts A & B) spanning January
1, 2006-December 31, 2009 to identify individuals
experiencing overdose (OD). OD was defined as inten-
tional or unintentional overdose or poisoning due to an
illicit or prescription medication (ICD9 950X, 965X,
967, 969, 970X, and select E85X codes). For individ-
uals with multiple ODs in the study period, only the
first OD was included in the analysis. SUD was
defined by the presence of at least one dependent or
non-dependent abuse diagnosis code. We compared
age, sex, race, U.S. census divisions, and responsible
OD agent among individuals without a SUD in the 6
months prior to OD and with a SUD in the 1-3 months
prior to OD. We included multiple SUDs and OD
agents per beneficiary.

Results: Over the study period, we found 18,210
OD events among 13,972 Medicare beneficiaries.
Less than two-thirds had an SUD diagnosis in the
1-3 months prior to OD event (50.5%, 12.9%,
7.0%, respectively). Beneficiaries experiencing an
OD were predominantly female (60.6%), white
(83.6%), located in the South Atlantic (20.8%), and
under age 65 (60.4%). Regardless of an SUD diag-
nosis, the most implicated agents in OD events were
stimulants (44.0%), followed by prescription seda-
tive-hypnotics (43.3%), unspecified prescription
medications (20.6%), and opioids (24.7%). Among
individuals with an SUD diagnosis, the most com-
mon agents named were opioids (54.8%) and illicit
substances (21.9%).

Conclusions: Complex medical conditions requiring
prescription medications place Medicare beneficiaries
at risk for negative outcomes associated with depen-
dence. The association of SUD history with OD events
among aged and disabled Medicare beneficiaries
requires further research.

636. Correlation Between the Duration of
Tuberculosis Treatment and the Level of Urea,
Creatinine and GFR on the Adult Patients in
Respira Hospital, Yogyakarta, Indonesia

Leonardo AlfonsiusPaulus Lalenoh1,
Jarir At Thobari2, Heni Retnowulan2, Ully Adhie3 and
Dyah Aryani Perwitasari4

1Graduate Program, Faculty of Medicine, Universitas
Gadjah Mada, Yogyakarta, Indonesia; 2Faculty of
Medicine, Universitas Gadjah Mada, Yogyakarta,
Indonesia; 3Ministry of Health, Republic of Indonesia,
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Jakarta, Indonesia; 4Faculty of Pharmacy, Ahmad
Dahlan University, Yogyakarta, Indonesia

Background: In 2010, tuberculosis prevalence in
Indonesia is 4.3% with mortality rate 41 per
100,000 population. Many clinical studies have
linked the association the mortality rate and the side
effect of tuberculosis drugs notably on kidney
function.

Objectives: To observe the tuberculosis treatment
effect on the kidney function.

Methods: We conducted a longitudinal study for 6
months period of tuberculosis treatment. We have
recruited 50 samples from the new confirmed posi-
tive tuberculosis patients (clinically, bacteriologi-
cally and x-ray examination) willingly to be
treated and involved in the study. Patients with
medical history of kidney and hepatic impairment;
HIV positive and anemia were excluded from this
study. We performed regular serum urea and creat-
inine examination before and on the 2nd, 4th and
6th month during the treatment with fixed drug
combinations. The outcome measured in this study
was the proportion of samples with urea, creatinine
and GFR abnormalities in every measurement. The
statistical results were plotted in time series and
trend analysis.

Results: The samples were 62.0% male; 36.0% >40
years old; 44.0% smoker; 34.0% underweight and
14.0% had hypertension. On the 2nd, 4th and 6th
month of treatment, the proportion of abnormal urea
increase were 26.8%, 38.2%, and 51.8%; and for
creatinine were 2.4%, 2.9%, and 7.4%. The proportion
of abnormal GFR decrease were 29.0%, 11.1%, and
12.0% respectively. The time series for all proportions
were not statistically significant. The mean on the 2nd,
4th and 6th month for urea were: 18.86 ± 5.80, 21.91 ±
7.12 & 22.05 ± 7.14 (in mg/dl); for creatinine were:
0.69 ± 0.16, 0.71 ± 0.17 & 0.76 ± 0.17 (in mg/dl);
and 100.81 ± 26.29, 93.19 ± 24.73 & 89.17 ± 23.07
for GFR (in ml/min/1,73m2). The trend analysis for
each measurement up to 6th month was not statisti-
cally significant.

Conclusions: There is no significant correlation be-
tween the duration of tuberculosis treatment and the
level of urea, creatinine and GFR. The result of this
study demonstrated the safety use of tuberculosis
drugs on the patients.

637. COPD Exacerbations and Risk of Major
Adverse Cardiac Events: A Danish Nationwide
Register-Based Case-Crossover Study

Mette Reilev1,2, Anton Pottegård2,
Jesper Lykkegaard1, Jens Søndergaard1,
Truls Sylvan Ingebrigtsen3 and Jesper Hallas2

1The Research Unit of General Practice, Department
of Public Health, University of Southern Denmark,
Odense, Denmark; 2Clinical Pharmacology and Phar-
macy, Department of Public Health, University of
Southern Denmark, Odense, Denmark; 3Amager-
Hvidovre Hospital, Copenhagen, Denmark

Background: Acute exacerbations in chronic ob-
structive pulmonary disease (COPD) have been
suggested to increase the risk of major adverse
cardiac events such as acute myocardial infarction,
stroke and cardiovascular death. Further studies on
this association are needed to improve treatment
strategies in COPD.

Objectives: The aim of this study was to evaluate
whether acute COPD exacerbations are associated
with an increased risk of having major adverse
cardiac events.

Methods: We conducted a nationwide, register-
based, case-crossover study from 1997 to 2014 com-
prising Danish COPD exacerbators in which we
investigated the risk of major adverse cardiac events
(case defining event; composite of the secondary
outcomes: acute myocardial infarction, stroke and
cardiovascular death) following an acute COPD
exacerbation (exposure). For each individual, we
compared his or her exacerbation status within a
4-week risk period prior to a major adverse cardiac
event with the same individual’s exacerbation status
at four previous 4-week periods. By using conditional
logistic regression, we estimated odds ratios (OR) for
the overall association between acute exacerbations
and major adverse cardiac events as well as for differ-
ent levels of severity of exacerbations and secondary
outcomes.

Results: We identified 124,165 cases with a first-oc-
currence of a major adverse cardiac event preceded
by an exacerbation, most commonly acute myocardial
infarction (51%). Overall, exacerbations were associ-
ated with an increased risk of major adverse cardiac
events with an OR of 2.06 (95% CI: 2.01-2.11).
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Further, we found a consistently increased risk when
investigating secondary outcomes, different levels of
severity of exacerbations, and when evaluating the
association within subgroups at high risk of major
adverse cardiac events.

Conclusions:We found an increased risk of major ad-
verse cardiac events following acute COPD exacerba-
tions. This emphasizes that cardiovascular prevention
strategies need to be considered in patients with acute
COPD exacerbations.

638. Assessment of Transfusion-Related Acute
Lung Injury after Red Blood Cell, Plasma and
Platelet Administration: Initial Results in the
Sentinel System

Candace C. Fuller1, Craig Zinderman2,
Steven A. Anderson2, Carolyn Balsbaugh1,
Nicholas Bryant3, Hayley Burgess4, Howard Chazin2,
Pamela Clark2, Lesley H. Curtis5, Richard Forshee2,
Jason Hickok4, Stacey Honda6, Richard M. Kaufman7,
Mikhail Menis2, Karla M. Miller4, Manette Niu2,
Joyce Obidi2, Wendy Paul2, Russell Poland4,
Robert Rosofsky8, Azadeh Shoaibi2,
Caren Spencer-Smith4, Jamie L. Todd9,
Fang Zhang1 and Meghan A. Baker1

1Harvard Pilgrim Health Care Institute and Harvard
Medical School, Boston, MA; 2Center for Biologics
Evaluation and Research, Food and Drug Administra-
tion, Silver Spring, MD; 3Hospital Corporation of
America, Nashville, MD; 4Hospital Corporation of
America, Nashville, TN; 5Duke Clinical Research In-
stitute, Durham, NC; 6Kaiser Permanente, Hawaii,
Honolulu, HI; 7Brigham and Women’s Hospital Adult
Transfusion Service, Harvard Medical School, Boston,
MA; 8Health Information Systems Consulting, Milton,
MA; 9Division of Pulmonary, Allergy and Critical
Care Medicine, Department of Medicine, Duke Uni-
versity Medical Center, Durham, NC

Background: Transfusion-Related Acute Lung Injury
(TRALI), an adverse event occurring during or within
6 hours of transfusion, is a leading cause of transfu-
sion-associated fatalities reported to the U.S. Food
and Drug Administration. A FDA Sentinel System
assessment is underway examining the feasibility of
capturing blood component transfusions and TRALI
events in electronic heath records (EHR) at Sentinel’s
newest data partner, Hospital Corporation of America

(HCA). HCA’s network includes over 165 acute care
hospitals.

Objectives: To describe the frequency of potential
TRALI cases recorded in HCA’s Sentinel database.

Methods: We conducted a retrospective cohort study
examining TRALI occurrence among HCA patients
diagnosed in an HCA hospital setting between
September 2013 and September 2015. Inpatient hospi-
tal stays (i.e., encounters) with TRALI ICD-9-CM
codes were identified in the HCA Sentinel database.
As TRALI is likely under-diagnosed, we identified
possible cases with either the specific TRALI ICD-9-
CM diagnosis code (Criterion A=518.7), or certain
respiratory failure codes in combination with an
ICD-9 code for a transfusion reaction (Criterion
B=518.81 AND 999.80 or 999.89 or E934.7; Crite-
rion C=518.82 AND 999.80 or 999.89 or E934.7),
and described the frequency of potential TRALI
events.

Results: We identified 207 potential TRALI encoun-
ters [Criterion A=118(57%), B only=84(41%), C
only=5(2%)] among just over four million inpatient
encounters captured in the HCA Sentinel database dur-
ing the study time period. A transfusion was recorded
in 92% of these TRALI encounters (n=191). Of the
118 encounters that met Criterion A, 62(52%) also
met B and/or C; a transfusion was recorded in 95%
(n=59) of these encounters. Of potential TRALI
patients (n=206), 53% were female, and the median
age was 63 years (range, less than 1 to 97 years).

Conclusions: This TRALI study is the first Sentinel
assessment utilizing HCA data. Future work includes
validation of the TRALI outcome and transfusion
exposure with medical records, description of TRALI
risk factors, and calculation of TRALI incidence rates
subsequent to plasma, platelet and red blood cell
administration. Validation of blood transfusions and
TRALI outcomes in this large EHR-based system will
provide a solid foundation for future blood component
surveillance activities.

639. Real-World Incidence of Malignancies,
Infections and Auto-Immune Diseases in Persons
with Rheumatoid Arthritis Treated with Biological
vs. Non-Biological Disease-Modifying
Antirheumatic Drugs: A Systematic Review and
Meta-Analysis
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Teresa A. Simon1, Jacqueline Kostelec2 and
Jacob Franek2

1Bristol-Myers Squibb, Pennington, NJ; 2Doctor Evi-
dence, Santa Monica, CA

Background: Non-biological disease-modifying anti-
rheumatic drugs (NBDMARDs) are often the initial
therapy for rheumatoid arthritis (RA). Persons who
do not respond to NBDMARDs are prescribed a bio-
logical DMARD (BDMARD). Given the immunosup-
pressive properties of biologics, there is concern that
BDMARDs may increase the risk of immune-related
events vs. NBDMARDs.

Objectives: To determine the comparative incidence
of immune-related events for BDMARDs vs.
NBDMARDs through systematic review and meta-
analysis of published real-world literature.

Methods: Comprehensive literature searches were
conducted across Medline, Embase and EMBAL to
identify cohort studies measuring the incidence of im-
mune-related events for BDMARDs or NBDMARDs
published from January 1, 2005 to March 31, 2016.
Pairwise meta-analysis of incidence rate ratios (IRR)
measuring the first occurrence of an event only was
performed. Only studies in which comparisons be-
tween overall groups of persons receiving various
BDMARDs vs. groups receiving various NBDMARDs
were included.

Results: Of 2,273 citations identified by search, 124
citations were included in the systematic review and
21 unique cohort studies were included across meta-
analyses. A statistically significant increase in the
IRR of hospitalized infections (1.11, 95% CI 1.01-
1.23), hospitalized plus serious infections (1.34, 95%
CI 1.04-1.74), tuberculosis (2.75, 95% CI 2.20-3.44)
and pneumonia (1.96, 95% CI 1.05-3.64) was
observed for BDMARDs vs. NBDMARDs. A signifi-
cant reduction in total malignancies (0.79, 95% CI
0.69-0.90), breast cancer (0.57, 95% CI 0.44-0.75)
and lung cancer (0.57, 95% CI 0.44-0.72) was
observed in contrast to an increase in lymphoma
(1.82, 95% CI 1.02-3.25). Meta-analysis was not
possible for lupus, multiple sclerosis and psoriasis
due to limited evidence.

Conclusions: This systematic review and meta-analy-
sis used strict methods and found that BDMARD use
led to an increase in infections and lymphoma, and a

decrease in total, breast and lung cancers compared
to NBDMARDs in real-world observational studies.
Evidence for auto-immune disease was inconclusive.
Researchers investigating such outcomes should at-
tempt to standardize outcome definitions and measure-
ment techniques to facilitate further meta-analysis and
healthcare decision-making.

640. Allopurinol Use and Associated Cutaneous
Adverse Reactions After Market Entry of
Febuxostat: An Interrupted Time Series Study

Chih-Wan Lin1, Hsin-Chun Chou1, Pi-Hui Chao1,
Wen-Wen Chen1 and Fei-Yuan Hsiao2,3

1Taiwan Drug Relief Foundation, Taipei, Taiwan;
2National Taiwan University, Taipei, Taiwan;
3National Taiwan University Hospital, Taipei, Taiwan

Background: Allopurinol has been widely used as
first-choice urate-lowering therapy in patients with
gout for decades since 1965. However, its cutaneous
hypersensitivity is notorious. From 2008 to 2015, a
total of 212 cases of suspected allopurinol-related
severe cutaneous adverse reactions have been sub-
mitted to the Taiwan Drug Relief Foundation for
compensations, and 42% of them were fatal cases.
Febuxostat, a novel drug with lower risk of cutane-
ous adverse reactions reported in clinical trial, was
recently approved by the Taiwan FDA in 2011 and
reimbursed by Taiwan’s National Health Insurance
in 2012.

Objectives: The aim of this study is to investigate the
impact of the market entry of febuxostat on the use of
allopurinol and the occurrence of allopurinol-related
cutaneous adverse reactions.

Methods: An interrupted time series study was
performed using Taiwan’s National Health Insur-
ance Research Database. Monthly data of allopuri-
nol prescription rates and incidence rates of
allopurinol-related cutaneous adverse reactions be-
tween January 1, 2008 and September 30, 2015
were assessed. The study period was divided into
3 periods, including the period before febuxostat
reimbursed (period 1), the period after the initial
reimbursement of febuxostat (period 2), and the
period after the reimbursement coverage of febuxostat
expanded (period 3), and segmented regression
models were used to estimate changes in both the
level and trend.
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Results: There were 10,319,810 allopurinol prescrip-
tions during the study period. The prescription rates
of allopurinol decreased from 5,182 (per million
insured) to 4,182 after the initial reimbursement of
febuxostat, and further decreased to 3,718 after the
reimbursement coverage of febuxostat expanded. The
relative change of allopurinol prescription rates at the
end of period 2 and period 3 compared to predicted
rates were �7.69% and �22.20% respectively. The
trend in the incidence rate of allopurinol-related
cutaneous adverse reactions did not change signifi-
cantly after the initial reimbursement of febuxostat
(trend change: �0.05, p=0.69) and after the reim-
bursement scheme adjustment (trend change: �0.32,
p=0.13).

Conclusions: The prescription rates of allopurinol
substantially decreased after the reimbursement
coverage of febuxostat expanded. However, there
was no simultaneous change in the incidence rates of
allopurinol-related cutaneous adverse reactions.

641. Risk of Cutaneous Adverse Reactions
Associated with Allopurinol or Febuxostat in Real-
World Patients: a Nationwide Cohort Study

Chih-Wan Lin1, Hsin-Chun Chou1, Pi-Hui Chao1,
Wen-Wen Chen1 and Fei-Yuan Hsiao2,3

1Taiwan Drug Relief Foundation, Taipei, Taiwan;
2National Taiwan University, Taipei, Taiwan;
3National Taiwan University Hospital, Taipei, Taiwan

Background: The risk of severe cutaneous adverse re-
actions (SCARs) associated with allopurinol has lim-
ited its use, and febuxostat, a novel xanthine-oxidase
inhibitor, has become an alternative for patients with
gout. Although there were no cases of SCARs in
clinical trials of febuxostat, safety concerns have
been raised after life-threatening febuxostat-related
cutaneous adverse reactions being reported to Taiwan
National ADR Reporting System.

Objectives: The aim of this study is to investigate the
risk of cutaneous adverse reactions associated with
allopurinol and febuxostat in real-world patients.

Methods: A nationwide cohort study was performed
using Taiwan’s National Health Insurance Research
Database. Patients received either allopurinol or
febuxostat prescriptions without prior use in the past
3 years were identified as the study cohort. The

primary outcome was cutaneous adverse reactions
within 3 months after the first prescription, and
the secondary outcome was fatal cutaneous adverse
reactions (mortality within 2 months after the cuta-
neous adverse reactions). Each patient was followed
from the first prescription until the earliest occur-
rence of the following: cutaneous adverse reactions,
discontinue or switch of the study drug, death, 3
months after first prescription, or December 31,
2015. Poisson regression was used to estimate the
rate ratios (RRs).

Results: There were 619 cases of cutaneous adverse
reactions occurred between March 1, 2012 and
December 31, 2015; 555 among new users of allopuri-
nol (incidence rate 16.18 per 1000 person-years) and
64 among new users of febuxostat (4.37 per 1000
person-years). Among patients developed cutaneous
adverse reactions, 71 allopurinol new users and 5
febuxostat new users died within 2 months, respec-
tively (2.07 versus 0.34 per 1000 person-years).
Compared with febuxostat, allopurinol was associ-
ated with a 5-fold risk of cutaneous adverse reaction
(aRR 5.05, 95%CI [3.85-6.63]; adjusted for sex, age,
initial dose, history of renal disease and liver dis-
ease) and a 13-fold risk of fatal cutaneous adverse
reaction (aRR 12.89, [5.07-32.80]; adjusted for
above-mentioned covariates and Charlson comorbid-
ity index).

Conclusions: Our findings of risk of cutaneous
adverse reactions associated with febuxostat were
consistent with clinical trials. However, continuous
post-marketing surveillance is warranted as a few fatal
cutaneous adverse reactions were observed in our
study.

642. Social Impact of Adverse Drug Reactions in
the Canada Vigilance Program

Genaro Castillon1,2, Yola Moride1 and
Francesco Salvo3

1Universite de Montreal, Montreal, QC, Canada;
2YolaRx Consultants, Inc., Montreal, QC, Canada;
3Universite de Bordeaux, Bordeaux, France

Background: The Canada Vigilance Program (CVP),
managed by Health Canada, collects and evaluates re-
ports of suspected adverse drug reactions (ADRs) of
health products available in Canada. Some ADRs have
an important social impact (e.g., reduced work/
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academic productivity, social behaviour), which are
not considered as serious from a regulatory perspec-
tive, but may have important consequences for
patients.

Objectives: 1) To determine the frequency and
types of ADRs with social impact in the CVP data-
base; 2) To evaluate trend over time in the number
of ADRs with social impact; 3) To identify drugs
most frequently associated with ADRs with social
impact.

Methods: Descriptive study including ADRs re-
ported by healthcare professionals or consumers until
September 30th 2016 and collected in CVP online
database. MedDRA preferred terms (MPTs) associ-
ated with social impact were identified independently
by two experts. Heterogeneity of ADRs with social
impact according to patient age and sex, suspected
drug class (ATC classification), and reporter type
was assessed.

Results: A total of 41 MPTs associated with social
impact were found, yielding 11,005 cases in the CVP
database, out of which 8,910 (81.0%) were reported
as serious. Most frequent events were lifestyle issues
(3,272, 29.7%), personality disorders (2,903, 26.4%),
neurological disorders (2,391, 21.7%) and mental
impairment (1,761, 16.0%). Number of ADRs with so-
cial impact increased over time, with a peak in 2009
(746 cases) and in 2015 (1,654 cases). Most common
suspected drugs were nervous system drugs (4,811
cases, 43.7%) and antineoplastic and immunomodu-
lating agents (2,452, 22.3%). Females accounted for
54.1% for the cases and the majority were in the age
18-65 (62.0%), which is very similar to the distribu-
tion of all other types of ADRs in CVP. However,
compared to other types of ADRs, a lower proportion
was reported by health professionals (54.2% vs.
65.1%).

Conclusions: Serious ADRs with social impact
represent an important proportion of the identified
cases. It may be important to include a code that
indicates a social impact either as MedDRA terms or
in the CVP reports.

643. Adverse Drug Reactions to Thalidomide in
Hansen’s Disease Patients

Cristiane A. Menezes de Padua1,
Paula L.M. Drummond2 and Roberta M.M. Santos2

1Federal University of Minas Gerais, Belo Horizonte,
Brazil; 2Ezequiel Dias Foundation, Belo Horizonte,
Brazil

Background: In Brazil, thalidomide (TLD) is the first-
line treatment for Erythema Nodosum Leprosum
(ENL) in patients with Hansen’s disease. The lack of
information concerning adverse drug reactions
(ADR) related to TLD and the incipient surveillance
has motivated this study.

Objectives: To estimate the frequency of ADR
associated with TLD use in patients with ENL. In
addition, issues related to prescription, dispensing
and pharmacovigilance activities of TLD were
evaluated.

Methods: Cross-sectional study involving patients
attending dermatologic clinics of a public referral
hospital for infectious diseases in Minas Gerais State,
Brazil. All patients (≥18 years) using TLD for ENL
between July and October 2016 were invited to
participate in the study. Patients were interviewed
and asked to respond to questions about socio-
demographic variables, variables related to their health
state, understanding of TLD treatment, accordance
with national regulatory law, and ADR experienced
during the treatment.

Results: A total of 110 patients were interviewed.
Most were men (65.5%) aged on average 47.8 years
old. The mean length of TLD use was 37.3 months.
Twenty-three out of 38 women reported the use of
injectable medroxyprogesterone, 16.7% had been sub-
mitted to a previous sterilization procedure, 19.4%
were not in fertile age, and 33.7% of patients referred
condom use. Approximately 80.0% of the patients
knew they used TLD for ENL or Hansen’s disease
whereas 19.3% were not aware about the reason of
TLD’s use. Most ADR comprised dry skin (94.6%),
paresthesia (82.7%), somnolence (77.3%), weight
gain (66.4%), tremor (60.9%), adynamia (60.0%),
pain (52.7%), dry mouth (52.7%), anxiety (52.7%),
impotence (25.5%), lower limb edema (20.9%) and
thrombosis (6.4%).

Conclusions: ADR were very common among TLD
patients. Women in fertile age are under contraceptive
use to ensure birth control, but not all patients reported
the use of condom. Apparently, most patients under-
stand the need of TLD and perceive the main adverse
effects.
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644. Agomelatine and Risk of Hospitalisation for
Acute Liver Injury: Nested Case–Control Analysis
in Three European Countries

Manel Pladevall Vila1, Jesper Hallas2, Tania Schink3,
Rosa Morros4,5, Beatriz Poblador6, Joan Forns1,
Maja Hellfritzsch2, Tammo Reinders3,
Maria Giner-Soriano4,5, Alexandra Prados-Torres6,
Miguel Cainzos-Achirica1, Anton Pottegård2,
Bianca Kollhorst3, Jordi Cortés4,5, Jaume Aguado1,
Gabriel Perlemuter7,8,9, Jordi Castellsagué1,
Emmanuelle Jacquot10, Nicolas Deltour10 and
Susana Perez-Gutthann1

1RTIHealth Solutions, Barcelona, Spain; 2University of
Southern Denmark, Odense, Denmark; 3Leibniz Insti-
tute for Prevention Research and Epidemiology –BIPS,
Bremen, Germany; 4Research Institute in Primary Care
(IDIAP), Jordi Gol (IDIAP), Barcelona, Spain;
5Universitat Autònoma de Barcelona, Bellaterra
(Cerdanyola del Vallès), Spain; 6EpiChron Research
Group on Chronic Diseases at the Aragon Health Sci-
ences Institute (IACS), Zaragoza, Spain; 76AP-HP,
Hôpital Antoine Béclère, Clamart, France; 8Univ
Paris-Sud/Paris-Saclay, Kremlin-Bicêtre, France;
9INSERM, Clamart, France; 10Les Laboratoires
Servier, Paris, France

Background: Agomelatine is a melatonergic agonist
and 5-HT2C antagonist indicated for major depressive
episodes in adults. Hepatotoxicity is an identified risk
in the risk management plan.

Objectives: To evaluate the risk of acute liver injury
(ALI) associated with agomelatine and other antide-
pressant drugs.

Methods: Multinational, multi-data source, nested
case–control (incidence density sampled controls)
study of new users of agomelatine (main exposure of
interest), citalopram (common reference group), flu-
oxetine, paroxetine, sertraline, escitalopram,
mirtazapine, venlafaxine, duloxetine, and amitripty-
line (2009-2014). Population-based data sources were
SIDIAP (Catalonia, Spain) and EpiChron Cohort
(Aragon, Spain), GePaRD (Germany), and the Dan-
ish national registers. The primary endpoint required
a specific hospital discharge diagnosis code (ICD-9/
ICD-10) for ALI. Crude and adjusted odds ratios
(OR) and 95% confidence intervals (CI) for ALI
were estimated at each data source with conditional
logistic regression and combined estimates with
meta-analysis.

Results:In total, 61,035 new users of agomelatine
were included, with one case of ALI each in
EpiChron and GePaRD, less than five in Denmark,
and none in SIDIAP. Among all studied antidepres-
sants, 370 cases of ALI with hospitalization and
7,462 controls were included. The multivariable-ad-
justed OR (95% CI) for current use of agomelatine
compared with current use of citalopram was
0.61 (0.05-7.87) in EpiChron, 0.56 (0.06-5.15) in
GePaRD, and 0.21 (0.03-1.56) in Denmark. The OR
could not be calculated in SIDIAP. The combined
OR (95% CI) from the meta-analysis was 0.39
(0.11-1.39). Pooled ORs for other study antidepres-
sants were imprecise, with 95% CIs that included
the null value in most cases, and were below unity
for all antidepressants but venlafaxine (1.19; 0.77-
1.84), fluoxetine (1.31; 0.64-2.71), and paroxetine
(1.92; 1.04-3.56).

Conclusions: These interim results suggest that cur-
rent use of agomelatine was not associated with higher
risk of ALI hospitalisation compared with current use
of citalopram. Final study results will include addi-
tional endpoints and may provide more precise risk
estimates.

645. The Risk of Liver Injury Associated with
Antibiotics Adjusting for Change of Treatment by
Inverse Probability of Censoring Weighting

Yoshinori Takeuchi1, Tomohiro Shinozaki1,
Tatsuo Hiramatsu2 and Yutaka Matsuyama1

1Graduate School of Medicine, The University of
Tokyo, Tokyo, Japan; 2The University of Tokyo Hospital,
Tokyo, Japan

Background: Liver injury (LI) is well-known adverse
event of antibiotics. However, the risk for LI is not
fully elucidated, since many clinical conditions of
patients confound the association between the usage
of antibiotics and LI.

Objectives: To evaluate the class-effect of antibiotics
on the incidence of LI through the cohort study se-
quentially accumulated from electric medical records
adjusting for the effects of many clinical conditions.

Methods:Design:Cohort study using electric medical
records database in the University of Tokyo Hospital.
For each exposed episode, we sampled up to 10 un-
exposed episodes matched on calendar time, age
and sex of patients. Each patient could contribute
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multiple exposed or unexposed episodes, or both
episodes.

Setting: The source population was the patients who
had visited or admitted to the hospital from 2011 to
2015, including 244,202 patients.

Exposures: Prescription of penicillin-based antibiotics
or macrolides.

Main outcome measures: 30-day LI, defined as an in-
crease of over the double upper limit of the normal
range in alanine aminotransferase or conjugated biliru-
bin, or a combinatorial increase in aspartate amino-
transferase, alkaline phosphatase or total bilirubin.

Statistical analysis: Intention-to-treat (ITT) and as-
treated (AT) hazard ratios (HRs) were estimated by
Cox models adjusting for the following baseline
covariates for each episode: sex, age, calendar year,
concurrent medication and medical history. For AT
analysis, patients who changed their exposure within
30-day follow-up were artificially censored, and
inverse probability of censoring weights conditional
on baseline covariates were calculated for each day.
Robust variance estimators were employed to account
for the correlation within patients.

Results: For penicillin-based antibiotics (13,891
exposed and 138,910 unexposed episodes in 58,873
patients), ITT-HR (95% confidence interval) was
4.87 (4.02-5.91) and AT-HR was 15.41 (11.96-
19.86). For macrolides (7,467 exposed and 74,670
unexposed episodes in 43,588 patients), ITT-HR was
1.67 (1.25-2.24) and AT-HR was 1.77 (1.17-2.67).

Conclusions: The onset of LI was significantly associ-
ated with the usage of penicillin-based antibiotics and
macrolides after controlling the effects of many clini-
cal conditions. Adjustment for treatment changes pro-
vided the more extreme LI-risk estimate of penicillin-
based antibiotics, while that of macrolides only
slightly changed.

646. Over-the-Counter (OTC) Weight Loss
Nutraceuticals: Claim, Microbiological,
Pharmaceutical Quality & Safety Assessments

Nada Ahmed1, Alaa AbouElfetouh1,
Amal H. El-Kamel1 and Mohamed Ismail Nounou2

1Faculty of Pharmacy, Alexandria, Egypt; 2Appalachian
College of Pharmacy, Oakwood, Virginia, VA

Background: A nutraceutical is a health promotion
product enhancing physical and mental activities of
the body. Nowadays, more than 80% of the population
worldwide (four billion people) considers dietary
supplements mainly for healthcare promotion.

Objectives: The objectives are pharmaceutical, micro-
biological and retrospective study of herbal slimming
products in the Egyptian market. Another goal is
crafting a custom-tailored evaluation system for
assessing safety and efficacy of these products.

Methods: The slimming products such as AB-Slim®,
Zotreem Plus®, Zotreem Extra®, Chinese Super
Slim®, Malaysian Super Slim® and Metabolites®
were analyzed via HPLC and NIR. Microbial limit
tests were performed. A retrospective study had been
conducted by developing a new survey. A pre-test of
survey was performed. The survey was delivered to
4638 subjects through different diet clinics. Only
11.06% (n=513) of the participants completed survey.
The subjects were randomly selected from different
locations in Alexandria from May 2015 to April
2016. The Survey was divided into three parts, demo-
graphic questions, patient’s opinion about the safety of
nutraceuticals and patients’ life style. The statistical
analysis was multiple linear regression. Study inclu-
sion criteria were being female or male, age 12 to 60
years old. The patients were exposed to the analyzed
illegal and approved slimming products from 6 to 8
months. The outcomes measures were efficacy and
side effects.

Results: The products were adulterated with
sibutramine, phenolphthalein, orlistat and Sildenafil.
The products contaminated with fungi, Escherichia
coli and Salmonella. The retrospective study revealed
that 84.41% of the subjects considered the
nutraceuticals safer than approved products. 45.42%
of subjects used illegal nutraceuticals. For example,
45.95%, 97.30%, 67.57% and 56.76% of the subjects
who consumed Zotreem Plus® suffered from diar-
rhea, appetite loss, tachycardia and depression,
respectively.

Conclusions: The herbal slimming products in the
Egyptian market that are claimed to be 100% herbal
represent a major threat to the health of the consumers.
The majority of surveyed subjects used the illegal
slimming products with a misconception of their
safety profile. Common side effects of illegal slim-
ming products such as depression, diarrhea and hyper-
tension had been reported in several cases.
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647. Disproportionality Analysis of Amoxicillin and
Clavulanate Acid and Hepatotoxicity in FDA
Adverse Event Reporting System

Jung Lee

Food and Drug Administration, Silver Spring, MD

Background: Amoxicillin and clavulanic acid is an
antibacterial combination product associated with
hepatotoxicity. Effective postmarketing surveillance
is critical to FDA’s evaluation of the continued safety
of marketed drug products.

Objectives: To retrospectively evaluate the risk of
hepatotoxicity following amoxicillin and clavulanic
acid exposure using disproportionality analysis.

Methods: This analysis is based on data from the
Food and Drug Administration (FDA) Adverse Event
Reporting (FAERS) database of adverse event (AE)
reports submitted up to January 2017. All formulations
of amoxicillin and clavulanic acid were included as the
exposure. To select outcomes of interest, the AEs
coded with the Medical Dictionary for Regulatory
Activity (MedDRA) Preferred Terms (PTs) from
Hepatobiliary Disorders System Organ Class (SOC)
were reviewed. Using a Multi-item Gamma Poisson
Shrinker method, the lower 95% confidence interval
limit (EB05) of the Empirical Bayes Geometric Mean
was calculated as the signal score for each drug and PT
pair. The signal score of EB05 ≥ 2 for pair-wise com-
binations was used as the threshold to include the PT
as the outcome. The trend analysis of the outcomes
was performed using EB05 scores.

Results: The total number of FAERS cases identified
was 1310. Among 96 PTs listed in the Hepatobiliary
Disorders SOC for the selected cases, 35 PTs
(36.5%) with the signal scores of EB05 ≥ 2 were in-
cluded in this analysis. A cumulative trend was exam-
ined by plotting the PTs with EB05 ≥ 4. Until 2006,
the number of PTs with EB05 ≥ 4 remained 6 or less.
However, since 2007, annual increases ranging from 5
to 33% (N = 1 to 3 PTs) were observed.

Conclusions: Although the drug labeling for this
product already describes a potential risk for hepato-
toxicity, this analysis suggests a recent increase in
the number of PTs with a high signal score for hepato-
toxicity that may indicate further investigation of the
currently marketed amoxicillin and clavulanic acid
products is advisable.

648. Risk of Aortic Valve and Neoropsychiatric
Disorders Following an Initial Prescription for
Levofloxacin or Ciprofloxacin in the Edlerly

William D. Finkle1, Gregory Ridgeway2,
Sander Greenland3, Debra E. Irwin4, Paul Juneau4 and
Liisa Palmer4

1Consolidated Research Inc., Los Angeles, CA; 2Uni-
versity of Pennsylvania, Philadelphia, PA; 3University
of California, Los Angeles, CA; 4Truven Health Ana-
lytics, an IBM Company, Bethesda, MD

Background: Fluoroquinolone antibiotics induce col-
lagen degradation associated with aortic valve disor-
ders. An FDA review also suggests these drugs may
cause neuropsychiatric conditions.

Objectives: To examine the relation of the
fluoroquinolones levofloxacin and ciprofloxacin to
the risk of aortic valve disorders and neuropsychiatric
conditions in a health-care database.

Methods: We conducted a retrospective cohort
study of the risk of aortic valve disorders in pa-
tients 65 and older following an initial prescription
for levofloxacin (N = 216,985) or amoxicillin (N =
531,683) in the MarketScan® health care database.
We compared the rate of aortic valve disorders in
the first 10 days after an initial prescription with
the rate in the year prior to the initial prescription
for each medication (RR). We compared the ratio
of rate ratios (RRR) in patients prescribed amoxicil-
lin, adjusting for potential confounders using
doubly robust estimation. We conducted a similar
analysis examining the relationship between
levofloxacin and neuropsychiatric disorders and be-
tween ciprofloxacin (N = 383,000) and each
condition.

Results: For aortic valve disorder, the RRs were
3.18 (95% CI: 2.13, 4.75) for levofloxacin and
1.93 (1.72, 2.16) for amoxicillin, and the RRR was
1.65 (0.99, 2.74). For neuropsychiatric disorders,
the RRs were 3.19 (2.00, 5.11) for levofloxacin
and 1.24 (1.09, 1.42) for amoxicillin, and the RRR
was 2.57 (1.24, 5.33). For aortic valve disorder, the
RRs were 4.77 (3.53, 6.45) for ciprofloxacin and
2.64 (2.38, 2.92) for amoxicillin, and the RRR was
1.81 (1.13, 2.89). For neuropsychiatric disorders,
the RRs were 2.29 (1.45, 3.61) for ciprofloxacin
and 1.40 (1.26, 1.57) for amoxicillin, and the RRR
was 1.64 (0.77, 3.48).
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Conclusions: In elderly patients, levofloxacin and
ciprofloxacin were associated with an excess risk
of aortic valve and neuropsychiatric disorders
following an initial prescription. The risk exceeded
the risk for amoxicillin, suggesting that confound-
ing by indication does not explain the excess risk.
These results suggest caution when prescribing
broad-spectrum antibiotics to treat mild bacterial in-
fections. High utilization of these drugs may induce
substantial excesses of adverse outcomes and
health-care costs.

649. Lupus Associated to TNF-Alpha Inhibitor in
Children and Adults: A Disproportionality
Analysis in the WHO Pharmacovigilance Database
(Vigibase)

Justine Bouton, Florence Moulis, Guillaume Moulis,
Agnès Sommet, Vanessa Rousseau,
Jean-Louis Montastruc and Genevieve Durrieu

Faculty of medicine, Toulouse, France

Background: TNF-alpha inhibitors (TNFi) can induce
autoimmune diseases, in particular, lupus. However,
only a few cases are reported in children. Moreover,
the reality of a differential risks for lupus among the
different TNFi is poorly investigated in adults and
unknown in children.

Objectives: The aim of this study was to compare the
signal of risk for lupus between TNFi (infliximab,
adalimumab and etanercept) in adults and also in
pediatric population.

Methods: All Adverse Drug Reactions (ADRs) spon-
taneously reported in the WHO pharmacovigilance
database (VigiBase) from 2004 to 2015 were included.
Cases of lupus were identified using the Medical
Dictionary for Regulatory Activities (MedDRA®)
version 19.1. We performed disproportionality analy-
ses (case/non-case method), calculating the reporting
odds ratio (ROR) for each TNFi. We conducted sensi-
tivity analyses to test for drug-related competition
bias. In the pediatric population, we systematically
excluded all ADRs in which vaccines were suspected
because they may artificially decrease the suspected
drug (TNFi) ROR.

Results: In children, 417,670 individual case safety
reports (ICSRs) were recorded. Out of them, 11,012
involved TNFi, including 46 cases of lupus. In adults,
5,881,725 ICSRs were recorded. Out of them, 329,702

involved TNFi, including 1,879 cases of lupus. There
was a similar significant signal of risk for lupus occur-
rence with TNFi exposure in children (ROR = 6.18,
95% CI 4.52, 8.44) and in adults (ROR = 6.84, 95%
CI 6.48, 7.21). The ROR was higher for infliximab
(10.87, 95% CI 7.21, 16.37 in children and 18.52
95% CI 17.17, 19.97 in adults) than for adalimumab
(3.36, 95% CI 1.59, 7.11 in children and 5.12, 95%
CI 4.71, 5.55 in adults) and for etanercept (4.19,
95% CI 2.53, 6.93 in children and 3.05, 95%
CI 2.79, 3.33 in adults). Sensitivity analyses led to
similar results.

Conclusions: In Vigibase®, the use of TNFi is as-
sociated with a similar signal of risk of lupus in
children and in adults. This study detected differ-
ences of signal intensity among the TNFi. These
results need to be confirmed by further popula-
tion-based studies.

650. Incidence of Upper and Lower
Gastrointestinal Bleeds in New Users and Non-
Users of Low-Dose Aspirin in the UK

Lucia Cea Soriano1,2, Montse Soriano-Gabarro3,
Angel Lanas4,5 and Luis A. García Rodríguez1

1Spanish Centre for Pharmacoepidemiologic
Research, Madrid, Spain; 2Complutense University
of Madrid, Madrid, Spain; 3Bayer AG, Berlin,
Germany; 4University of Zaragoza, Zaragoza, Spain;
5CIBERehd, Madrid, Spain

Background: There is increasing evidence of the
benefits of low-dose aspirin on the primary preven-
tion of colorectal cancer, in addition to established
benefits on cardiovascular prevention. Estimates of
the incidence of upper and lower gastrointestinal
bleeding are needed to inform adequate benefit-risk
assessment.

Objectives: To establish the incidence of upper gas-
trointestinal bleeds (UGIB) and lower gastrointestinal
bleeds (LGIB) in new users and non-users of low-dose
aspirin using data from The Health Improvement
Network.

Methods: Two cohorts aged 40-84 years from 2000 to
2012 were identified – new-users of low-dose aspirin
(75-300 mg prescription; N = 199,079) and an individ-
ually 1:1 matched comparison cohort of non-users of
low-dose aspirin at the start of follow-up (N =
199,079; mean age 60 years). Matching was by age,
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sex, primary care practitioner visits in the previous
year and time since study entry. Cohorts were
followed for up to 14 years to identify incident cases
of UGIB and LGIB, with validation through manual
review of patient records, linkage to hospitalization
data and data mining using text strings. Incidence rates
(IRs) with 95% confidence intervals (CIs) were calcu-
lated overall and stratified by hospitalization/referral
status and case-fatality (fatal case = death within 30
days of the event).

Results: There were 1843 UGIB cases UGIB and
2763 LGIB cases after a median follow-up of 5.4
years. The majority of UGIB cases (60%) were
hospitalized while the majority of LGIB cases
(72%) were referred but not hospitalized. IRs (95%
CI) per 1000 person-years (pyrs) in the low-dose
aspirin cohort vs. the comparison cohort were 0.97
(0.91-1.02) vs. 0.67 (0.63-0.75) for UGIB and 1.68
(1.60-1.75) vs. 0.76 (0.72-0.82) for LGIB. Corre-
sponding estimates for hospitalized cases were 0.57
(0.53-0.61) vs. 0.42 (0.38-0.46) for UGIB and 0.45
(0.42-0.49) vs. 0.23 (0.20-0.26) for hospitalized
LGIB, and for referred cases they were 0.39
(0.36-0.43) vs. 0.26 (0.23-0.29) for UGIB and 1.22
(1.16-1.29) vs. 0.54 (0.49-0.58) for LGIB. IRs per
1000 pyrs (95% CI) in the low-dose aspirin cohort
vs. the comparison cohort for fatal cases were 0.06
(0.04-0.07) vs. 0.06 (0.05-0.08) for UGIB, 0.01
(0.01-0.02) vs. 0.01 (0.01-0.02) for fatal LGIB, and
for non-fatal cases they were 0.91 (0.86-0.97) vs.
0.62 (0.57-0.66) UGIB, and 1.66 (1.59-1.74) vs.
0.76 (0.71-0.81) for LGIB.

Conclusions: A higher incidence of UGIB and
LGIB was observed among new users of low-dose
aspirin. This was largely restricted to non-fatal
events.

651. Drug-Induced Acute Liver Injury (ALI) in the
French Claims Database: Description of Cases

Adeline Grolleau1, Vanessa Barbet1, Nicolas Thurin2,
Régis Lassalle1, Mai Duong1,
Cécile Droz-Perroteau1 and Nicholas Moore2

1Bordeaux PharmacoEpi, INSERMCIC1401, Université
de Bordeaux, Bordeaux, France; 2Bordeaux
PharmacoEpi, INSERM CIC1401, INSERM U1219,
Université de Bordeaux, Bordeaux, France

Background: ALI is a major source of drug-induced
regulatory action, hospital admissions and burden of

care. More studies only concern a few hundred
cases.

Objectives: To identify drugs that most commonly
lead to hospital admission for ALI.

Methods: Case-population study of adults with a
1st hospital admission for non-overdose ALI from
2010 to 2014, identified in SNIIRAM, the French
nationwide claims system database of 66,6 million
persons (99% of the French population). ALI was
identified by discharge summaries ICD-10-codes
K71.1, 71.2, 71.6, 71.9 (acute toxic liver injury)
and 72.0 (hepatic failure). Exposure was defined
as a dispensing between 0-7 days and 7-60 days
before admission, to allow for potential protopathic
bias identification. Population exposure was number
of patients dispensed the drug at least once over
the study timeframe in EGB, the 1/97th sample of
SNIIRAM, extrapolated to the whole population.
Risk of hospital admission for ALI was
estimated using the population exposure to the
drugs [95% CI].

Results: 4807 ALI were identified, 61.4% with acute
toxic liver injury and 38.6% with hepatic failure. Mean
(SD) age was 54.5 (19.8) years, 58.7% were women,
and 47.8% had at least one long-term disease. Data
on exposure are present on over 250 different drugs.
Within 7 days preadmission, the 10 most frequent
drugs were paracetamol (18.7%), phloroglucinol
(6.6%), domperidone (6.0%), esomeprazole (4.5%),
ibuprofen (4.2%), metopimazine (3.4%), omeprazole
(3.4%), amoxicilin in association (2.6%) or alone
(2.3%), and codeine in association (2.6%), many prob-
ably associated with treatment of hepatic symptoms.
Over 7-60 days, the 10 most frequent drugs were para-
cetamol (31.1%), esomeprazole (10.4%), omeprazole
(8.5%), phloroglucinol (6.5%), domperidone (6.2%),
amoxicilin in association (6.1%), furosemide (5.9%),
atorvastatin (5.5%), pantoprazole (5.1%), and
zolpidem (5.1%). Among these, rates per million users
were highest for metopimazine 20.8 [17.6; 24.4] and
domperidone 21.3 [18.5; 24.2] within 7 days, and over
7-60 days for atorvastatin 63.5 [55.1; 72.7] and furose-
mide 66.3 [57.6; 75.6].

Conclusions: This large study provides information
on drugs associated with hospital admissions for
ALI. It confirms known associations such as para-
cetamol. Protopathic bias is probable for GI active
or analgesic drugs found within 7 days before ad-
mission rather than during the 7-60 period.
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652. Drug-Induced Acute Liver Injury (ALI) in the
French Claims Database: Individual and
Population Risks

Adeline Grolleau1, Vanessa Barbet1, Régis Lassalle1,
Mai Duong1, Nicolas Thurin2,
Cécile Droz-Perroteau1 and Nicholas Moore2

1Bordeaux PharmacoEpi, INSERM CIC1401,
Université de Bordeaux, Bordeaux, France; 2Bordeaux
PharmacoEpi, INSERM CIC1401, INSERM U1219,
Université de Bordeaux, Bordeaux, France

Background: ALI is a major source of drug-induced
regulatory and healthcare activity: The former may
be more concerned by relative risks, the latter by total
population burden of disease.

Objectives: To identify individual and population
risks of drug-induced admission for ALI.

Methods: Case-population study of adults with a 1st
hospital admission for non-overdose ALI from 2010
to 2014, identified in SNIIRAM, the French nation-
wide claims system database of 66,6 million persons
(99% of the French population). ALI was identified
by discharge summaries ICD-10-codes K71.1, 71.2,
71.6, 71.9 (acute toxic liver injury) and 72.0 (hepatic
failure). Exposure was defined as a dispensing be-
tween 7-60 days before admission. Population expo-
sure was number of patients dispensed the drug at
least once over the study timeframe in EGB, the 1/
97th sample of SNIIRAM, extrapolated to the whole
population.

Results: Of 4807 cases of ALI, 80.7% were exposed
to at least one drug between 7-60 days before admis-
sion. Of the 280 drugs with at least one dispensing
within 7-60 days before admission for ALI, the highest
ranked drugs for individual risk were antituberculosis
agents such as rifampicin, pyrazinamide, isoniazide,
ethambutol and their associations, with one case of
ALI for about 1000 exposed patients or fewer. Other
high-risk drugs were colestyramine (1/5312 pts),
erythromycin (1/5374 pts), cibenzoline (1/6452 pts).
However, these drugs are not much used and were
among those with the fewest absolute number of cases
(fewer than 60 cases in 5 years). On the other hand,
drugs with the largest numbers of cases such as non-
overdose paracetamol (1495 cases), esomeprazole/
omeprazole (910 cases) or coamoxiclav (293 cases)
had event risks around 1/30000 to 1/60000 pts. Some
drugs like furosemide and atorvastatin had both high

numbers of events (284 and 263) and high event rates
(1/15000). They may merit further exploration.
Comparisons within drug classes (e.g., antibiotics or
NSAIDs) may also reveal unexpected findings.

Conclusions: A nationwide population-based
data-source can provide information on both relative
and absolute risks, that can help to inform individual
and collective decision-making.

653. Tuberculosis Drug-Induced Liver Injury:
Cohort Monitoring in Health Facilities in Indonesia

Jarir At Thobari1 and D.A. Perwitasari2

1Faculty of Medicine, Universitas Gadjah Mada,
Yogyakarta, Indonesia; 2Faculty of Pharmacy,
Universitas Ahmad Dahlan, Yogyakarta, Indonesia

Background: Tuberculosis are a high burden disease
in emerging country such Indonesia. The TB program
have been implemented to use of fixed dose combina-
tion drugs. The safety profile of this medication,
particularly drug-induced liver injury (DILI), is
known, however, this information on local health
facilities is still limited.

Objectives: To evaluate the proportion of drug-in-
duced liver injury (DILI) in patients using tuberculosis
drugs during the intensive and maintenance phase of
treatment.in Indonesian.

Methods: Cohort study in 15 primary centers and 2
hospitals were conducted in new adult’s TB patients
who used standard fixed combination regimens. The
patients were excluded if has abnormal baseline AST
and ALT level, lower hemoglobin level and HIV
positive. The AST and ALT were measured before
treatment, and after 2 months intensive and 6 4 months
maintenance treatment. Patients who increased AST/
ALT above twice above normal level is defined
as DILI.

Results: One hundred and fifty-four subjects were
followed, 61.0% were male, age 38.3 years
(+/�.16.6), and 59.1% with underweight BMI. The
baseline of AST and ALT were 21.6 (±2.4) and 18.3
(±1.9), respectively. After intensive and maintenance
treatment , there were 7.5% and 13,6% patients identi-
fied as DILI. This patients who defined as DILI have
significantly higher on AST and ALT after intensive
and maintenance treatment compared to non-DILI pa-
tients (71.2 (±.20.2) and 76,7 (±.25.4) vs. 38.4 (±.4.2),
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p < 0.001, respectively for AST, and 191.1 (±.77.2)
and 202 (±.66.6) vs. 77.2 (±.8.3), p < 0.001, respec-
tively for ALT). This is still statistically significantly
after adjusting of age and BMI. The patient with slow
acetylators had a higher incidence of DILI when
compared with rapid acetylators (OR: 4.6, 95% CI:
1.3-15.9)

Conclusions: The tuberculosis drug-induced liver
injury during intensive and maintenance treatment is
around 7.5% and 13.6%, respectively. The slow
acetylator is a predictor for this event. The TB
program need to increase awareness on this potential
liver injury.

654. Drug-Drug Interactions and Clinical
Significance of Frequently Prescribed Antibiotics for
Treating Acute Exacerbation in COPD Patients with
Other Co-AdministeredAgents: A Systematic Review

Yuanyuan Wang, Anouk J.M. Jansen and Eelko Hak

University of Groningen, Groningen, Netherlands

Background: Antibiotic therapy has been accepted
recently as an important component for managing
acute exacerbations in COPD patients. However,
drug-drug interactions involved in related antibiotics
may destroy these therapeutic effects and result in
adverse events.

Objectives: Provide an overview of drug-drug interac-
tions involved in frequently prescribed antibiotics for
acute exacerbations in COPD patients and offer related
mechanisms and clinical suggestions for better man-
agement in future.

Methods: We systematically searched PubMed for all
related articles up to April 2016 using Mesh terms and
free words of “drug interaction,” general and brand
names of frequently prescribed antibiotics for acute
exacerbation in COPD patients. We limit studies for
clinical trails, cohort and case–control designs only.
Based on changes of pharmacokinetic parameters or
risk of adverse effects, interactions were classified into
4 levels. Evidence for interactions was classified into 5
grades according to quality evaluations.

Results: Finally, 176 articles were included. Of which
76 studies are of clinical significance. On one side,
absorption of some antibiotics can be influenced by
antacids, sucralfate and other iron preparations due to
formation of chelation complexes or modulation of

gastric PH. On the other side, drugs with narrow thera-
peutic Index(NTI) can be greatly influenced by antibi-
otics. Digoxin concentration increased by around
70% when con-administration with clarithromycin,
which was dose-dependent and probably dues to
inhibition of intestinal and renal P-glycoprotein.
Elimination of theophylline, at standard therapeutic
dose, can be inhibited by ciprofloxacin or erythromycin
to a large extent. Co-administration of warfarin with
levofloxacin, azithromycin or co-trimoxazole can re-
sulted in increased risk for bleeding(OR range 1.21 to
3.84). Besides, lots of drugs are influenced by related
antibiotics and led to side effects through cytochrome
P450 isoenzymes like CYP3A4, CYP1A2, CYP2C8.

Conclusions: Therapeutic effect of antibiotics for
COPD exacerbation can be destroyed by reduced ab-
sorption through formation of chelation complexes
and can be suspended due to side effects led by altered
metabolism and elimination. Avoid co-administration
or stagger administration time is usually suggested.
For drugs with NTI, more attention should be given
when being used together with antibiotics.

655. Evaluation of Spontaneous Adverse Event
Reports for Osteonecrosis of the Jaw (ONJ)
Attributed to Denosumab and Zoledronic Acid
Within the FDA Adverse Events Reporting System
(FAERS)

Mohamed A. Mekkawy1, Kareem El-Fass2,
Reem Nagib Mohammad3 and Adel Abou-Ali4

1High Inistitute of Public Health, Alexandria, Egypt;
2King Faisal University, Al-Ahsaa, Saudi Arabia;
3Ministry of Health, Alexandria, Egypt; 4King Khalid
University, Abha, Saudi Arabia

Background: Several trials have reported
osteonecrosis of the jaw (ONJ) as an adverse effect
of antiresorptive agents, such as denosumab and
zoledronic acid. However, no study has analyzed
spontaneous reports of ONJ with these drugs.

Objectives: To describe and evaluate spontaneous
adverse event reports of ONJ attributed to denosumab
and zoledronic acid.

Methods: We identified adverse events reports listing
denosumab or zoledronic acid in the FDA Adverse
Events Reporting System (FAERS) from January 2012
to March 2016. We used the terms “denosumab,”
“prolia,” “pralia,” “xgeva” and “ranmark” to identify
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denosumab, and “zoledronic acid,” “zometa,” “aclasta,”
and “reclast” to identify zoledronic acid. The
Osteonecrosis of the Jaw MedDRA term was used to
identify ONJ events. We calculated the proportional
reporting ratio (PRR) and the reporting odds ratio
(ROR) for each drug.

Results: Among 1,826,121 FAERS reports between
January 2012 and March 2016, 17,527(1%) reports
mentioned denosumab and 7,374(0.4%) reports men-
tioned zoledronic acid. There were 3,478(0.19%)
ONJ reports during the same period of which 1760
(50%) were attributed to denosumab and 1,086
(31%) to zoledronic acid. The PRR for denosumab
and zoledronic acid were 105.7 (95% CI: 99.1,
112.8) and 112 (95% CI; 104.6, 119.9), respectively,
and the ROR were 117.4 (95% CI: 109.6, 125.7) and
131.1 (95% CI: 121.6, 141.5), respectively.

Conclusions: Although FAERS is subject to significant
limitations, the results suggest that both denosumab and
zoledronic acid have a statistically significant associa-
tion with an increased incidence of ONJ.

656. A Safety and Pharmacokinetic Study in Real-
Life Practice of Pylera in France: The SAPHARY
Study

Patrick Blin1, Bénédicte Lelièvre2, Magali Rouyer1,
Frank Zerbib3, Bertrand Diquet2, Francis Mégraud3,
François Tison3, Estelle Guiard1,
Emmanuelle Bignon1, Vanessa Barbet1,
Régis Lassalle1, Cécile Droz-Perroteau1 and
Nicholas Moore4

1Bordeaux PharmacoEpi, INSERM CIC 1401,
Université de Bordeaux, F33000, Bordeaux, France;
2CHU d’Angers, Angers, France; 3CHU de Bordeaux,
Bordeaux, France; 4Bordeaux PharmacoEpi,
INSERM CIC 1401, INSERM U1219, Université de
Bordeaux, F33000, Bordeaux, France

Background: Pylera, a capsule-based therapy with
bismuth, metronidazole, and tetracycline, is indicated
in eradication of Helicobacter pylori (H. pylori). Due
to the history of bismuth encephalopathy risk, the
French Health Authority has requested to conduct a
post-marketing program in France to observe potential
changes in bismuth concentrations.

Objectives: To verify the absence of bismuth accumu-
lation in patients prescribed Pylera in a real-life
setting.

Methods: Minimal invasive observational study of
patients treated with Pylera for H. pylori infection,
included and followed by gastroenterologists (GE)
and general practitioners (GP) with 3 visits: at
inclusion, at end of treatment (EOT) i.e. 10 days,
and at 28 days after the EOT. A blood sample was
obtained before the 1st Pylera intake and 24h after
the last Pylera intake for a bismuth dosage by a
centralized referral laboratory, and a 3rd sample in
case of whole blood bismuth concentration >50 μg/L
at 2nd sample.

Results: Among 202 patients included from 13 Mar
2014 to 2 Dec 2015 by 34 physicians (80% GE and
20% GP), 190 took at least one dose of Pylera
(Safety population) and 2 required blood samples
were obtained from 167 (Per protocol population).
Among Safety population, 46% were men and
median age was 54 years. The Pylera duration
treatment was 10 days for 85% of patients. These
characteristics were close to those of Per protocol
population. Among these latter, the median bismuth
concentration at the EOT was 15.4 μg/L (95%CI:
[15.6; 18.3]). Two patients had a concentration
>50 μg/L: 56.0 μg/L for a 83 years old woman
with low weight (45 kg) associated with non-serious
memory impairment during treatment, reversible
after treatment discontinuation, and 50.9 μg/L for a
82 years old man without neurological AE. For
Safety population, neurological AEs occurred for
20% of patients during treatment period, all non-
serious, and 95% as related to Pylera by investiga-
tors. Non-neurological AEs were observed for
25% of patients, mainly digestive disorders
(19%), all non-serious, and 88% as related to
Pylera. No serious AE were reported during the
study period. The eradication of H. pylori infec-
tion was confirmed in 71% of cases, treatment
failure in 5%, while 24% were undetermined due
to missing data for diagnostic test.

Conclusions: The SAPHARY study shows few cases
(2 patients) of bismuth concentration >50 μg/L
without severe neurology AE with Pylera. The
effectiveness and safety profiles in a real-life
setting seem to be close to those found in the
literature.

657. Sodium-Glucose Cotransporter 2 Inhibitors
and Risk of Cancer in Patients with Type 2
Diabetes: A Network Meta-Analysis of
Randomized Controlled Trials
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Huilin Tang1, Qi Dai2, Weilong Shi3, Suodi Zhai3,
Yiqing Song1 and Jiali Han1

1Indiana University, Indianapolis, IN; 2Vanderbilt
University Medical Center, Nashville, TN; 3Peking
University Third Hospital, Beijing, China

Background: The association between sodium-
glucose cotransporter 2 (SGLT2) inhibitors and risk
of cancer in patients with type 2 diabetes (T2DM)
remains uncertain.

Objectives: We aimed to evaluate the cancer risk
associated with SGLT2 inhibitors.

Methods: We systematically searched PubMed,
EMBASE, CENTRAL, and ClinicalTrials.gov from
inception to May 24, 2016 to identify randomized
controlled trials (RCTs) reporting cancer events in
T2DM patients treated with SGLT2 inhibitors. Two
reviewers independently selected studies, extracted
the data and assessed the risk of bias. We perform
pairwise and network meta-analyses as well as a
cumulative meta-analysis to calculate their odds
ratios (ORs) and 95% confidence intervals (CIs). This
study was registered with PROSPERO (number
CRD42016045707).

Results: In total, 493 cancer cases among 33,344
patients were identified from 43 RCTs with a mean
follow-up of 58 weeks. When compared with compar-
ators (placebo or other active anti-diabetic treatments),
SGLT2 inhibitors were not significantly associated
with increased risk of overall cancer (OR, 1.13; 95%
CI, 0.94 to 1.37). However, some evidence suggested
a significantly increased risk in obese patients (OR,
1.25; 95% CI, 1.02 to 1.53). For pre-specified cancer
types, SGLT2 inhibitors may increase risk of bladder
cancer (OR, 3.65; 95% CI, 1.21 to 11.00), especially
for empagliflozin (OR, 4.49; 95% CI, 1.21 to
16.73). Interestingly, canagliflozin may be protective
against gastrointestinal cancers (OR, 0.15; 95% CI,
0.04 to 0.60) possibly by inhibiting both SGLT1
and SGLT2 expression in the gastrointestinal tract.
Our cumulative meta-analysis indicated the robustness
of the null findings of SGLT2 inhibitors on overall
cancer risk.

Conclusions: SGLT2 inhibitors were not significantly
associated with increased risk of cancer in patients
with T2DM. Some evidence suggested that certain
types of cancer risk might be different among SGLT2
inhibitors.

658. Pancreatic Safety of Vildagliptin: Pan-
European Non-Interventional Safety Study

Rachael Williams1, Carmen Serban2, Sandra Lopez3,
Wolfgang Kothny2 and Raymond Schlienger2

1Clinical Practice Research Datalink, London, United
Kingdom; 2Novartis Pharma AG, Basel, Switzerland;
3Novartis Pharmaceuticals Corp, East Hanover, NJ

Background: Vildagliptin (vilda) is a DPP-4 inhibitor
for type 2 diabetes treatment, available as a single
agent and in fixed-dose combination with metformin.
In response to an EMA request, vilda safety outcomes
were assessed, including exploratory analyses of
pancreatic events.

Objectives: Explore if vilda is associated with an
increased risk of incident pancreatic events compared
to other non-insulin antidiabetic drugs (NIADs).

Methods: Cohort study using data from 5 European
electronic healthcare databases (DBs) from the UK
(CPRD), Germany and France (IMS Disease Ana-
lyzer), Denmark (OPED) and Sweden (National Reg-
isters). Patients with type 2 diabetes aged ≥18 years
with a NIAD prescription from Jan 2005 to Jun 2014
were included. Index date was date of first prescription
in the study period. Time-dependent exposure (vilda
vs. other NIADs) was assigned. Patients with cancer,
HIV/AIDS or insulin prior to index date were ex-
cluded. Patients were followed until earliest of DB
coverage end, transfer out of the DB, death, insulin
prescription or outcome (acute pancreatitis [AP] or
pancreatic cancer [PC]). Incidence rates (IRs) and
95% confidence intervals (CIs) were calculated,
negative binomial regression used to estimate inci-
dence rate ratios (IRRs) and 95% CIs, adjusting for
potential confounders.

Results: 738,054 patients were included with 20,973
(2.8%) exposed to vilda. Total vilda exposure was
28,330 person-years (PYs), 1.4 years on average.
Mean age at index date ranged from 63 to 65 years
across countries, with vilda exposed patients being
younger (mean age 59-63). Over half of patients were
male (56%). IRs per 1,000 PYs during vilda exposure
ranged from 0.6 (UK) to 2.8 (Germany) for AP and
from 0.2 (France) to 1.6 (UK) for PC. Adjusted IRRs
were in the range of 0.89-2.58 (AP) and 0.56-3.64
(PC) across the databases with wide CIs. The lower
limit of the 95% CIs were all <1 for AP, but some
were >1 for PC.
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Conclusions: The data don’t suggest an increased risk
of AP in association with vilda compared to other
NIADs. Some exploratory results suggested an in-
creased risk of PC. However, as latency periods
weren’t accounted for, and due to multiple compari-
sons with limited adjustment to control for bias or con-
founding, PC results should be interpreted cautiously.

659. TZD Anti-Diabetes Therapy and Bladder
Cancer: Example of “Ripple Effect” in
Pharmacovigilance

Ayad K. Ali

Eli Lilly and Company, Indianapolis, IN

Background: On July 1999, pioglitazone was
approved in the USA as a thiazolidinedione (TZD) to
treat type 2 diabetes. Concerns about possible bladder
cancer risk were heightened in September 2010 and
June 2011, when first safety alerts were issued by the
FDA based on interim findings from a 10-year cohort
study. Subsequent update to the warning section of
product label ensued in August 2011. On December
12, 2016, the FDA announced that treatment with
pioglitazone may be linked to an increased risk of
bladder cancer. This alert is not issued for other
TZD, including rosiglitazone.

Objectives: To demonstrate the impact of stimulated
reporting on reporting bias for latent onset conditions,
e.g. bladder cancer, and on ripple effect for other drugs
within the class, e.g. rosiglitazone.

Methods: Adverse event reports submitted to the FDA
Adverse Event Reporting System between October
1999 and July 2016 were retrieved for pioglitazone
and rosiglitazone. Bladder cancer was measured by
MedDRA preferred terms, and disproportionality
analysis with Empirical Bayes Geometric Mean
(EBGM) and corresponding 95%CI (EB05-EB95)
were calculated as drug-event association metrics.
Metrics with EB05 ≥ 2.0 are considered significant
signals. Mann-Kendall trend statistic was calculated
for testing temporal trends in reporting frequency and
detected signals for both drugs.

Results: In total, there were 226,027 and 649,447
reports submitted for pioglitazone and rosiglitazone,
respectively. Bladder cancer reports accounted for
3.7% (n = 8,362) of pioglitazone reports, and 0.1%
(n = 582) of rosiglitazone reports. During study period,
significant bladder cancer signals were detected for

pioglitazone (EBGM = 127.3 EB05-EB95 = 125.1-
129.6) and rosiglitazone (EBGM = 3.22 EB05-EB95
= 3.01-3.44). Significant increasing trend (trend
p value < 0.05) was observed for reporting and signals
of bladder cancer for pioglitazone; however, no trend
signals was observed for rosiglitazone. Even though
there was marked increase in the frequency of
reporting of bladder cancer for both drugs on 2010-
2011, significant signals were only detected for pio-
glitazone annually in 2010 and beyond (EB05 ≥ 2.0).
Signals for rosiglitazone was detected in 2015
(EBGM = 2.9 EB05-EB95 = 2.68-3.14).

Conclusions: Stimulated reporting of adverse event
for one drug could have an impact on reporting
rates in the pharmacologic class. Ripple effect
should be considered in routine pharmacovigilance
practice to minimize the detection of false safety
signals.

660. Pioglitazone Use and Risk of Bladder Cancer:
A Systematic Literature Review and Meta-Analysis
of Observational Studies

Fabian Hoti1, Juha Mehtälä1, Houssem Khanfir1,
Solomon Christopher1, Dimitri Bennett2,
Yizhou Ye2 and Pasi Korhonen1

1EPID Research, Espoo, Finland; 2Takeda Pharma-
ceutical Company Limited, Cambridge, MA

Background: Several studies investigating the possi-
ble risk of bladder cancer in type 2 diabetes mellitus
(T2DM) patients treated with pioglitazone have been
published with conflicting results. Most previous
meta-analyses have utilized studies published prior to
2013, after which several long-term observational
studies have been published, raising the need to review
the accumulated real-world evidence.

Objectives: To determine the association between
exposure to pioglitazone and bladder cancer risk
among subjects with T2DM.

Methods: This meta-analysis was based on a system-
atic literature review of observational peer-reviewed
studies published prior to Sept. 30, 2016 investigating
the potential association between pioglitazone use and
bladder cancer. Studies were identified using a speci-
fied MEDLINE search strategy. The reference section
of each included study and previous meta-analysis
were also screened to identify additional records.
Combined meta-analysis hazards ratios (HRs) were
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derived using a random effects model as the primary
approach. Hierarchical Bayesian meta-analysis with
country-specific effects was conducted as a sensitivity
analysis.

Results: After a systematic review of 363 identified
records, 18 studies were included in the meta-analyses.
For the bladder cancer outcome, the meta-analysis HR
for ever use vs. never use of pioglitazone was estimated
at 1.16 (95% CI: 1.04, 1.28). Among cumulative expo-
sure groups of <10 500 mg, 10 500-28 000 mg, and
>28 000 mg, the effect sizes were 1.12, 1.09, and
1.41, with respective CIs of (0.98, 1.30), (0.83, 1.42),
and (1.06, 1.88). In the 10 500 - 28 000 mg and >28
000 mg exposure groups, substantial heterogeneity
between individual studies was found (I2 = 54% and
55%, with p-values 0.075 and 0.066, respectively).
Among cumulative duration groups of <12 months,
12-24 months, and >24 months, the effect sizes were
1.07, 1.19, and 1.38, with respective CIs of (0.94,
1.22), (1.07, 1.32), and (1.04, 1.82). Substantial hetero-
geneity between individual studies was found in the
>24 months exposure group (I2> 82%, p-value 0.002).

Conclusions: In line with previous meta-analyses, we
observed a modest but statistically significant associa-
tion between pioglitazone use and increased bladder
cancer risk. In the cumulative dose and duration anal-
yses highest effect was observed in the highest and
longest exposure group, but substantial heterogeneity
across individual studies was present.

661. SGLT-2 Inhibitors and Severe Ketoacidosis: A
Disproportionality Analysis in the World Health
Organization’s Adverse Drug Reactions Database

Jean-Luc Faillie, Abdel N. Ado Moumouni,
Perrine Robin, Virginie Bres and
Dominique Hillaire-Buys

CHU Montpellier University Hospital, Montpellier,
France

Background: SGLT-2 inhibitors, also called
“gliflozins,” are a new class of drugs used in type 2
diabetes. Since their marketing, several cases of
ketoacidosis, including life-threatening conditions,
were reported with their use.

Objectives: The objective of this study was to investi-
gate the disproportionality of pharmacovigilance
reports of serious ketosis between gliflozins and other
drugs used for type 2 diabetes.

Methods: We performed a case-non-case study within
the World Health Organization’s pharmacovigilance
database, VigiBase. We selected all reports of serious
adverse drug reaction associated with an antidiabetic
drug in patients aged 40 years and older, from January
2013 to March 2016. Cases were the reports of
serious ketosis and non-cases were all other serious
adverse drug reactions reported. We studied the
disproportionality of reports of serious ketosis for
gliflozins by calculating Reporting Odds Ratios
(ROR) with their 95% confidence interval (95% CI).
We also measured the disproportionality before the
warnings issued by the U.S. and European medicines
agencies.

Results: A total of 68,555 notifications were se-
lected. We identified 487 cases of serious ketosis ex-
posed to gliflozins. Serious ketosis was significantly
more frequently reported with gliflozins than with
other antidiabetic drugs (adjusted ROR 15.5; 95%
CI: 12.8-18.7). The disproportionnality of gliflozins
reports was also found before the alerts of the medi-
cines agencies.

Conclusions: Our study shows a significant and early
pharmacovigilance signal which suggests an increased
risk of serious ketoacidosis associated with the use of
gliflozins in patients with type 2 diabetes. Further
studies are needed to confirm this potential risk.

662. The Combination of Selective Serotonin
Reuptake Inhibitors and Statins Increases the Risk
of Hyperglycemia in Japanese Patients: A Case
Cross-Over Study

Takuya Imatoh1, Kimie Sai1, Katsuhito Hori2,
Katsunori Segawa1, Junichi Kawakami2,
Michio Kimura2 and Yoshiro Saito1

1National Institute of Health Sciences, Tokyo, Japan;
2Hamamatsu University, Hamamatsu, Japan

Background: It has been reported that the combina-
tion of selective serotonin reuptake inhibitors (SSRI)
and statins (HMG-CoA inhibitors) leads to increased
blood glucose levels in western country. However,
the drug-drug interaction remains to be elucidated.

Objectives: We conducted a case-crossover study to
evaluate the risk of hyperglycemia associated with
SSRIs, statins and the combination use in Japanese
patients using the medical information databases
(MIDs).
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Methods: Two MIDs developed by Hamamatsu
University Hospital (MID-1) and Medical Data Vision
Co., Ltd. (MID-2) were used for this study. The study
patients consisted of 3896 and 2487 psychiatric pa-
tients who had newly received SSRIs in MID-1 and
MID-2, respectively. Of them, data for 70 and 80 psy-
chiatric patients with SSRIs and statins prescription
before a first onset of hyperglycemia (random blood
glucose levels ≧ 200 mg/dL) were analyzed as a case
crossover study. Risk period was defined as a 30 days
prior to the date of initial hyperglycemia. Two control
periods were matched as 60-90 and 150-180 days
before the event, respectively. Odds ratios (ORs) for
hyperglycemia with a combination of SSRIs and
statins and 95% confidence intervals (CIs) were
estimated using conditional logistic regression.

Results: The mean ages at hyperglycemia onset were
57.5 (SD: 14.3) years and 67.9 (SD: 14.1) years; the
frequency of female of the study patients were 44
(62.9%) and 54 (67.5%), respectively. Conditional
logistic regression models showed that SSRIs or
statins use was significantly associated with increased
ORs of hyperglycemia in both MIDs (SSRI use alone:
MID-1: OR 4.18, 95%CI [0.61-28.5], MID-2: OR
14.0, 95%CI [1.46-133.4], statin use alone: MID-1:
OR 6.57, 95%CI [1.74-24.9], MID-2: OR 19.9, 95%
CI [4.88-81.0]). Furthermore, the combination of
SSRI and statin was strongly associated with increased
ORs of hyperglycemia in both MIDs (MID-1: OR
9.0, 95%CI [1.08-75.5], MID-2: OR 21.2, 95%CI
[4.73-94.9]).

Conclusions: We found that SSRIs or statins was
significantly associated with an increased risk of
hyperglycemia. In addition, our results suggested there
were the additive effect of SSRIs and statins on the
risk of hyperglycemia in Japanese patients.

663. Evaluation of Spontaneous Pancreas Related
Adverse Event Reports Attributed to Dipeptyl
Peptidase-4 (DPP-4) Inhibitors Within the FDA
Adverse Events Reporting System (FAERS)

Ola Zaafan

Faculty of Pharmacy, Tanta University, Tanta, Egypt

Background: There has been concern about the effect
of DPP-4 inhibitors on the pancreas going back at least
to 2009 when the FDA issued a warning about the risk
of acute pancreatitis associated with sitagliptin
administration. However, no study has analyzed

spontaneous reports of pancreas related adverse events
with these drugs.

Objectives: To describe and evaluate spontaneous
pancreas related adverse event reports attributed to
DPP-4 inhibitors.

Methods: The published FAERS database quarterly
files starting from the first quarter of 2012 till the third
quarter of 2016 were queried for reports listing pan-
creas related adverse events mainly pancreatitis and
all types of pancreatic malignancies attributed to four
DPP-4 inhibitors (sitagliptin, linagliptin, saxagliptin
and alogliptin) as the primary suspected drug with
event dates from 2010 to 2016. We calculated the
proportional reporting ratio (PRR) and the reporting
odds ratio (ROR) for each drug.

Results: Among 2,430,811 FAERS reports between
January 2012 and September 2016, there were
18,193 pancreas related adverse events reports. Of
which 2,721(15%) mentioned DPP-4 inhibitors as the
primary suspected drugs: 2231(12.3%) mentioned
sitagliptin, 281(1.5%) mentioned linagliptin, 147
(0.8%) mentioned saxagliptin and 62(0.4%) men-
tioned alogliptin. The PRR and ROR for the men-
tioned drugs was: sitagliptin (PRR: 44.54, 95%CI:
42.87-46.27, ROR: 62.61, 95%CI: 59.45-65.93),
saxagliptin (PRR: 17.53, 95%CI: 15.07-20.4, ROR:
20, 95%CI: 16.81-23.81), linagliptin (PRR: 15.36,
95%CI: 13.75-17.17, ROR: 17.2, 95%CI: 15.17-
19.49), alogliptin (PRR: 15.18, 95%CI: 12-19.2,
ROR: 16.96, 95%CI: 13.02-22.1).

Conclusions: Although FAERS is subject to signifi-
cant limitations, the results suggest that DPP-4
inhibitors are associated with higher risk of pancreas
related adverse events.

664. Risk Modification of New Onset Diabetes
Mellitus After Transplantation by
Immunosuppression Regimen Among Renal
Allograft Recipients

Chao Chen1, Alfonso H. Santos1 and Xuerong Wen2

1University of Florida, Gainesville, FL; 2University of
Rhode Island, Kingston, RI

Background: New onset diabetes mellitus after
transplantation (NODAT) is a serious complication
commonly happened among renal transplant recipi-
ents. Choosing appropriate immunosuppression
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regimen according to baseline viral serology may
reduce the risk of NODAT.

Objectives: We aimed to examine the risk modifica-
tion of NODAT after transplantation by immunosup-
pression regimen based on viral serology statuses
among renal allograft recipients.

Methods:We used registry data to study adult kidney-
only transplant recipients (KTRs) in the USA during
the period 2003.9-2016.9 and excluded patients with
diabetes or missing viral serology data at baseline.
Immunosuppression regimens included cyclosporine
(CYA) and mycophenolate (MPA); mammalian target
of rapamycin inhibitors (mTORi) and MPA; tacroli-
mus(TAC) and MPA; mTORi and CYA; and mTORi
and TAC. Cause-specific Cox multivariable models
were used to analyze risk factors for NODAT within
1 year of transplant using death and graft loss as com-
peting risks and considering the interaction between
immunosuppression regimen with pre-transplant viral
serology statuses including Hepatitis C (Hep C) and
Cytomegalovirus (CMV).

Results: The study included 98, 276 KTRs, with
majority on MPA+TAC regimen (86.5%). Compared
with the control regimen (TAC + MPA); CYA +
MPA, mTORi + MPA, or mTORi + CYA had a lower
risk of NODAT; while, mTORi +TAC did not differ in
the risk of NODAT. Subsequent Cox regression with
interaction terms showed that, CYA + MPA was asso-
ciated with a lower risk regardless of serology status,
and mTORi + MPA or mTORi + CYA seems to be as-
sociated with a lower risk of NODAT when combined
with most viral serology statuses (Hep C-, CMV +, or
CMV -) except for Hep C+ serology status.

Conclusions: The risk of NODAT after kidney
transplant associated with CMV or Hep C serology
status may be modified by specific maintenance
immunosuppression regimens.

665. Testosterone Supplementation and Ocular
Vascular Disease

Brian L. VanderBeek1, Vaidehi S. Dedania2,
Wei Pan1 and David N. Zacks3

1University of Pennsylvania, Philadelphia, PA; 2Uni-
versity of Micigan, Ann Arbor, MI; 3University of
Michigan, Ann Arbor, MI

Background: Testosterone replacement therapy is the
mainstay of treatment, but concerns over its safety
persist, including possible effects in the eye.

Objectives: This study aims to determine if testoster-
one supplementation is associated with central serous
chorioretinopathy (CSR), and retinal artery (RAO) or
vein (RVO) occlusions.

Methods: These are retrospective matched-cohort
studies using the Clinformatics™ Data Mart Database
(OptumInsight, Eden Prarie, MN). The testosterone
cohort was consisted of all male patients who filled a
prescription for testosterone from 2000 to 2013. Index
date was considered the date of first prescription. Ex-
clusion criteria included <2 years in the plan prior to
the index date, any systemic disease associated with
the outcome or increased testosterone, and any medi-
cation use known to have androgen or anti-androgen
effects. Ocular exclusion criteria consisted of history
of retinal disease. 5 controls matched on age (±3
years), sex, race and similar time in plan (±3 months)
were chosen for every eligible exposed patient. Con-
trols were assigned the same index date as their
matched exposed. All patients had to have ≥1 visit
with an eye care provider prior to the index date. Three
outcomes of interest were a new diagnosis of CSR,
RAO or RVO. Cox proportional regression was used
to assess the hazard while censoring for end of eligibil-
ity, a competing outcome or if any of the above
exclusion criteria occurred. Other covariates of interest
were diabetes mellitus (DM) and hypertension (HTN).

Results: The testosterone cohorts included 9238
(CSR) and 35834 (both RAO and RVO) incident users
compared to 46190 and 179092 matched controls,
respectively. Exposed cohorts had 9, 93, and 50 new
cases of CSCR, RAO and RVO. Similarly, controls
had 22, 316, and 232 respectively. After controlling
for age, diabetes and hypertension, testosterone sup-
plementation significantly increased the hazard for
CSR(HR: 2.97; 95% CI: 1.32, 6.71, p = 0.009) and
RAO(HR: 1.41; 95% CI: 1.12, 1.79, p = 0.004), but
not RVO(HR: 1.04; 95% CI: 0.75, 1.44, p = 0.82).

Conclusions: Testosterone supplementation is
associated with increased hazard of CSR and RAO,
but not RVO.

666. Erythropoiesis Stimulating Agents and the
Risk of Sight Threatening Diabetic Retinopathy

Brian L. VanderBeek1,2, Keirnan Willet1 and Jin Sha1
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1University of Pennsylvania, Philadelphia, PA; 2Uni-
versity of Pennyslvania, Philadelphia, PA

Background: Recent studies however, have suggested
that Erythropoiesis stimulating agents (ESAs) may
increase vascular disease. These agents have yet to
be studied with regard to their effects in eye disease,
and specifically diabetic retinopathy(DR).

Objectives: To evaluate the risk of vision threatening
diabetic retinopathy (VTDR), defined as both diabetic
macular edema(DME) and proliferative diabetic reti-
nopathy(PDR) in those started on an ESA.

Methods: This is a retrospective matched-cohort
study using the Clinformatics™ Data Mart Database
(OptumInsight, Eden Prarie, MN). The ESA cohort
consisted of all patients who had non-proliferative
DR and were administered an ESA from 2000 to
2013. The index date was considered the date of first
exposure. Exclusion criteria included <2 years in the
plan prior to the index date, any ocular disease that
could be confused with DR or history of a treatment
used in the management of VTDR. Five controls
matched on age (±5 years), sex, race and similar date
and time in plan (±4 months) were chosen for every
eligible ESA patient with similar exclusion criteria.
Controls were assigned the same index date as their
matched exposed. The outcomes of interest were a
new diagnosis of VTDR, DME, or PDR. Cox
proportional regression was used while censoring for
end of eligibility, end of observation period or if any
of the above exclusion criteria occurred. Other
covariates of interest were diabetic severity score,
history of a hematologic disorder, chronic renal
disease, and anemia.

Results: The ESA cohort included 714 patients
compared with 3570 controls. ESA cohorts had 60,
102 and 145 VTDR outcomes at 90, 180 and 365 days
respectively. The unexposed had 78, 139 and 235
VTDR outcomes respectively. After controlling for
covariates of interest, the hazard of progressing to
VTDR was significantly higher (HR:3.53; 95%
CI:2.34-5.31 at 90 days, HR:3.60 95%CI:2.64-4.90
at 180 days and HR:2.93, 95%CI:2.28-3.77 at 365
days; p < 0.001 for all comparisons) at all time points
in the ESA cohort. Individual VTDR outcomes
showed the hazards were also significantly higher for
PDR and DME at 90 days (HR:5.63, 95%CI:2.64-
11.97; HR:2.88 95%CI:1.78-4.67, respectively), 180
days (HR:5.57, 95%CI:3.14-9.89; HR:2.92, 95%
CI:2.03-4.21) and 365 days (HR:3.75 95%CI:2.33-

6.06; HR:2.47, 95%CI:1.84-3.32) in the ESA cohort
(p < 0.001 for all comparisons again).

Conclusions: ESA are associated with higher risks for
visually threatening diabetic retinopathy, including
both DME and PDR.

667. Ability of a Cohort Study Based on the French
Healthcare Databases to Detect Risks of Major
Congenital Malformations Associated with
Prenatal Exposure to Valproic Acid

Pierre-Olivier Blotière1,2, Fanny Raguideau3,
Alain Weill1, Mahmoud Zureik3, Joël Coste1 and
Rosemary Dray-Spira3

1French National Health Insurance (CNAMTS),
Paris, France; 2University of Lorraine,
Vandœuvre-lès-Nancy, France; 3The French National
Agency for Medicines and Health Products Safety,
Saint-Denis, France

Background: Detecting risks of major congenital
malformations (MCMs) associated with drug
exposure during pregnancy is a major issue in
pharmacoepidemiology. The ability of assessing such
risks in studies using healthcare databases has been
seldom investigated to date.

Objectives: To assess the association between prena-
tal valproic acid (VPA) monotherapy exposure during
the first 2 months of pregnancy and the risks of 26 spe-
cific MCMs, using the French healthcare databases
(SNIIRAM-PMSI), and compare these results to those
obtained using data from pregnancy registries.

Methods: This cohort study included pregnancies
identified in the French healthcare databases by their
outcomes (live births, stillbirths and therapeutic
abortion ≥20 weeks of gestation) between 2011 and
2015. Women were considered exposed if they were
reimbursed for VPA as an antiepileptic drug (AED)
from 1 month before up to 2 months after pregnancy
onset. Reference group included pregnant women with
no AED reimbursements. MCMs were detected up to
12 months (24 months for microcephaly, hypospadias
and epispadias) after birth using child’s hospital dis-
charge diagnoses and/or specific medical procedures.
Odds ratios were adjusted (aOR) for maternal age
and deprivation, local deprivation index, previous
pregnancies, year of pregnancy and folic acid use
using inverse propensity score weighting. Crude OR
with exact confidence intervals were calculated for
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MCMs with fewer than five cases in each treatment
group.

Results: The cohort included 1,897,359 pregnancies,
of which 892 were exposed to VPA. In line with re-
sults based on pregnancy registries, prenatal exposure
to VPA was associated to increased risks of spina
bifida (aOR = 13.3 [5.2-34.3]), ventricular (aOR =
4.2 [1.8-9.9]) and atrial septal defect (aOR = 9.6
[3.8-24.4]), hypospadias (aOR = 2.6 [1.2-5.5]), cleft
palate (OR = 5.2 [1.1-15.2]), and preaxial polydactyly
(OR = 10.8 [1.3-39.5]). Exposure to VPA was also
associated to increased risks of hypoplastic left heart
syndrome, pulmonary valve atresia and anorectal
atresia. A cumulative dose-response relationship for
the overall risk of MCMs was observed.

Conclusions: MCMs commonly associated with VPA
exposure in studies based on pregnancy registries were
also found to be associated with VPA in this cohort
study. These results suggest the ability of studies using
French healthcare databases to detect risks of MCMs
associated to prenatal drug exposures.

668. Patterns and Predictors of Hypothyroid
Medication Use in Relation to Pregnancy: A Drug
Utilization Study

Anna-Simone Frank1, Angela Lupattelli1 and
Hedvig Nordeng1,2

1University of Oslo, Oslo, Norway; 2National Institute
of Public Health, Oslo, Norway

Background: Hypothyroidism is a disease commonly
occurring among women of reproductive age. Despite
the potential impact on infant neurodevelopment
of untreated hypothyroidism, there are few studies
that have investigated drug utilization patterns
among women with hypothyroidism in relation to
pregnancy.

Objectives: This drug utilization study aimed to
describe patterns of hypothyroid medications in
relation to early pregnancy, and to identify predic-
tors for hypothyroid medication use among these
women.

Methods: The study is based on the Norwegian
Mother and Child Cohort Study (MoBa), a prospective
population-based cohort study. Data were collected by
questionnaires in gestational weeks 17 and 22, and
linked to birth records from the Medical Birth Registry

of Norway. Information about socio-demographic,
lifestyle, nutritional intake, reproductive history, co-
medication and maternal health status was collected.
Women were grouped into two categories according
to medication use: i) women with hypothyroidism
who only used hypothyroid medication before
pregnancy, and ii) women with hypothyroidism who
used hypothyroid medication before and during the
first trimester. Patterns of medication use were ana-
lyzed descriptively. Logistic regression was used to
identify factors predicting hypothyroid medication
continuation into the first trimester of pregnancy.

Results: Out of 86,848 women in MoBa, 2.722
women (3.1%) reported having thyroid disorders.
The majority of these women (n = 1730; 63.6%) used
hypothyroid medications. Of these, 243 (14.0%) used
hypothyroid medication only before pregnancy,
whereas 1.487 (85.9%) used hypothyroid medication
both before and during early pregnancy.
Women who continued medication use were three

times more likely of having symptoms of depression
during the first trimester (OR 3.07, 95% CI 1.1-12.7)
and twice less likely of having diabetes during
pregnancy (OR 0.46, 95% CI 0.2-0.9).

Conclusions: Most women with hypothyroidism
continue medications during pregnancy. Women with
poorer health status were more likely to discontinue
hypothyroidism medication in early pregnancy. De-
pression symptoms during the first trimester were
more common in women who continued medication
use. Clinicians should bear this in mind when giving
advice on adequate management of hypothyroidism
in relation to pregnancy.

669. Existing Databases Useful for Pregnancy
Exposure and Fetal Outcomes Research, Case
Study in Multiple Sclerosis (MS)

Whitney S. Krueger1, Mary S. Anthony1,
Catherine W. Saltus2, Andrea V. Margulis3,
Elena Rivero-Ferrer3, Brigitta Monz4,
David Wormser4 and Elizabeth B. Andrews1

1RTI Health Solutions, Research Triangle Park, NC;
2RTI Health Solutions, Waltham, MA; 3RTI Health
Solutions, Barcelona, Spain; 4F. Hoffmann-La Roche
Ltd, Basel, Switzerland

Background: Regulatory agencies often request
prospective postauthorization pregnancy exposure
registries to monitor medication safety, even though
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retrospective studies using existing health databases
could be used.

Objectives: We aimed to (1) evaluate the strengths
and limitations of existing data sources, including pop-
ulation-based registries and health care databases, that
could be used to quantify risks to mother and infant
and (2) assess the feasibility of conducting a database
study to evaluate these risks in women exposed to in-
travenous MS-specific medications during pregnancy.

Methods: A literature review identified data sources
used for pregnancy exposure with an outcome of con-
genital malformations. We abstracted information and
contacted data custodians to evaluate each data source
for ability to assess the risk of adverse outcomes in
women exposed to intravenous disease-modifying
therapies (DMTs) during pregnancy.

Results: We identified 21 data sources in the literature
capable of mother-offspring record linkage with access
to data on maternal medication exposure and congeni-
tal malformations. Of these, 13 were viable options for
conducting pregnancy safety studies among women
with MS because of the data source’s large sample
size, the potential to study intravenous DMT expo-
sures, and the ability to identify infant outcomes: 6
claims databases (United States [USA], 4; Canada, 1;
Germany, 1), 4 medical record databases (USA, 3;
Scotland, 1), and 3 population-based national regis-
tries in Nordic countries. Eleven data sources validate
outcomes: 9 use medical record review, 2 use medical
record review and registry data.

Conclusions: Database studies for drug safety in
pregnancy are feasible if enough women are exposed
to the treatment of interest. To achieve this, larger
databases or combined results from multiple databases
are needed to obtain adequate numbers of women with
MS exposed to medications during pregnancy and to
accommodate internal comparator group(s). Re-
searchers should consider using existing health care
databases and national registries to evaluate the safety
of new medications among women with MS with
exposure to DMTs during pregnancy.

670. Drug and Vaccine Utilization Among Pregnant
Women in the Iganga Mayuge Health and
Demographic Surveillance Site (IMHDSS), Uganda

James H. Stark1, Edward Galiwango2,
Meaghan Chemelski3, Grace Kim3,
Elizabeth Robinson3, Lena Tran3, Chinaka Ukachu3,

Eve Wool3, Daniel Weibel4, Wan-Ting Huang5,
Sonali Kochhar6, Janet R. Hardy7, Steven R. Bailey8,
Salima Darakjy1, Doris Kwesiga9, Joseph Akuze9 and
Dan Kajungu2

1Pfizer, New York, NY; 2Makerere University Centre
for Health and Population Research, Kampala,
Uganda; 3New York University College of Global
Health, New York, NY; 4Erasmus Medical Center,
Rotterdam, Netherlands; 5Taiwan Centers for Disease
Control, Taipei, Taiwan; 6Global Healthcare Consult-
ing, New Delhi, India; 7ECCPH Group, St Petersburg,
FL; 8Pfizer, Collegville, PA; 9Makerere University
School of Public Health, Kampala, Uganda

Background: Knowledge of the utilization of vac-
cines, medications and traditional use of herbal medi-
cines during pregnancy provides critical information
to support systematic safety assessment in pregnant
women and their offspring. Though widely character-
ized in developed countries, less information on
utilization is available in low and middle income
countries particularly in Uganda where population
assessment have not been performed.

Objectives: To describe vaccine, drug, and herbal
medicine utilization during pregnancy in the
IMHDSS.

Methods: The IMHDSS is located in Eastern Uganda
and consists of 65 villages with a total population of
89,000 living in 16,000 households. Within the
IMHDSS there are 15 government-accredited health
centers and one public hospital that provide ante-natal
care (ANC) services to pregnant women. From
January 9-17, 2017, a convenience sample of pregnant
women was recruited to complete an interview with
local field researchers after the ANC visit at each of
the 15 health centers and public hospital.

Results: Three hundred and fifty one pregnant women
completed the survey (230 recruited from health
centers and 121 from the hospital). Among women
who completed the survey, 50% were in the third
trimester of pregnancy, 41% in the second trimester,
and 5% in the first trimester. Seventy eight percent of
women reported having received at least one dose of
tetanus toxoid vaccine during the current pregnancy.
The most common reported pregnancy symptoms, in-
fections, and chronic diseases including the proportion
of women who used drugs to treat the condition were:
pain (symptom = 77%; drug use = 41%), nausea
(symptom = 71%; drug use = 61%), common cold
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(condition = 60%; drug use = 86%), urinary tract in-
fection (condition = 28%, drug use = 64%), and car-
diovascular disease (condition = 17%; drug use =
34%). Approximately 54% of women reported using
herbal medications.

Conclusions: Reported drug use throughout the dura-
tion of pregnancy is high in the IMHDSS and appro-
priate pharmacovigilance systems are needed to
monitor potential adverse outcomes in the mother
and child.

671. The Comparative Safety of Types and Doses of
Intrapartum Intravenous Fluids for Cesarean
Delivery and Newborn Excess Weight Loss

Sherif Eltonsy1, Alain Blinn2, Brigitte Sonier3,
Steven DeRoche2, Aubin Mulaja2, William Hynes2,
André Barrieau2 and Mathieu Bélanger1,4

1Université de Moncton, Moncton, NB, Canada;
2Université de Sherbrooke, Sherbrooke, QC, Canada;
3Vitalité Health Network, Moncton, NB, Canada;
4Université de Sherbrooke, Sherbrooke, NB, Canada

Background: The administration of intrapartum intra-
venous fluids (IVF) is a common strategy used to min-
imize maternal hypotension during cesarean delivery.
However, there are scarce evidence to help clinicians
evaluate the safest types and doses of intrapartum
IVF to use, specifically on newborn health.

Objectives: We sought to examine weight loss (WL)
and excess weight loss (EWL) among newborns of ce-
sarean delivery, comparing colloids plus crystalloids
versus crystalloids only. We also examined different
doses of intrapartum IVF on WL and EWL.

Methods: A cohort of mothers exposed to intrapartum
IVF who had a caesarean delivery between 2008 and
2016 was established. Infants’ WL was measured at
days 1, 2 and 3 postpartum, and EWL defined as loss
of >7% of birth weight (at days 1, 2 and 3). Maternal
exposure to colloids and crystalloids and their doses
was extracted from the mothers’ medical records. Ex-
posure to colloids plus crystalloids was compared to
crystalloids only, and dose-response analyses were
performed for colloids, crystalloids and total IVF
doses. Linear and logistic regression models were
used, adjusting for potential confounders.

Results: From 801 mother-infant pairs, 176 were
exposed to colloids plus crystalloids and 625 were

exposed to crystalloids only (overall mean birth
weight = 3416 g, EWL = 2%, 41.4% and 55.5% on
days 1, 2 and 3 respectively). No significant difference
in newborns’ WL was observed comparing colloids
plus crystalloids versus crystalloids only on any of
the days assessed. The adjusted odds ratio of EWL
was 1.0 (95% CI: 0.3-3.3) at 24 hours, 1.0 (95% CI:
0.7-1.5) at 48 hours and 1.4 (95% CI: 0.9-2.2) at 72
hours. No dose-response relationship was detected
with type-specific and total IVF exposures.

Conclusions: In this comparative safety study, the risk
of EWL was similar with colloids plus crystalloids and
crystalloids only, suggesting that both therapeutic op-
tions can be considered during cesarean delivery. The
absence of dose-response relationships adds confirma-
tory evidence to the safety profiles of both IVF types.

672. Paracetamol During Pregnancy and Risk of
Neurodevelopmental Disorders: Systematic Review
of Observational Studies and Methodological
Considerations

Daniel R. Morales1, Jean-Michel Dogné2,
Javier Sawchik3, Jamila Hamdani3,
Isabelle Massat4,5,6, Xavier Kurz1 and
Laurence de Fays3

1European Medicines Agency, London, United
Kingdom; 2Université de Namur, Namur, Belgium;
3Federal agency for medicines and health products,
Brussels, Belgium; 4National Fund of Scientific
Research, Brussels, Belgium; 5Université Libre de
Bruxelles, Brussels, Belgium; 6ULB Neuroscience
Institute, Brussels, Belgium

Background: Paracetamol use during pregnancy
has been associated with an increased risk of
neurodevelopmental disorder in offspring in some ob-
servational studies. These associations may result from
residual confounding and limitations associated with
certain study designs.

Objectives: To perform a systematic review of pub-
lished literature and assess the content, and quality,
of eligible observational studies.

Methods: We conducted a systematic review of
MEDLINE and EMBASE to identify all case–control,
cohort and sibling studies assessing risk of
neurodevelopmental disorders with paracetamol use
during pregnancy. Articles were screened for effect es-
timates from different types of exposure comparisons
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including: maternal exposure during pregnancy vs all
unexposed women; maternal exposure during pre-
pregnancy vs. all unexposed women; maternal expo-
sure during pregnancy vs. unexposed women with an
indication for treatment; and sibling study designs.
For included articles, an assessment of confounding
and bias was undertaken.

Results: A total of 8 cohort studies (involving 124,141
children) and one sibling study (involving 939 siblings
with discordant exposures) were identified. The most
commonly evaluated outcomes were behavioural
development (n = 5), attention deficit hyperactivity
disorder (ADHD) symptoms (n = 3), psychomotor
development (n = 3), temperament (n = 2), ADHD
hospital diagnosis (n = 1), autism spectrum disorder
hospital diagnosis (n = 1), attention and executive
functioning (n = 1) and IQ (n = 1). The most com-
monly evaluated comparisons reported by cohort
studies were: paracetamol exposure during pregnancy
vs. all unexposed women (n = 8); exposed during
pregnancy vs. all unexposed women with a potential
indication (n = 1); post-natal exposure vs. all unex-
posed women (n = 1); and paternal exposure (n = 1).
There was heterogeneity in: reported outcomes;
outcome definitions; and approaches to confounding
adjustment with some risk factors inconsistently
evaluated.

Conclusions: Existing observational studies assessing
paracetamol use during pregnancy shared important
limitations potentially affecting their validity, includ-
ing confounding by indication, confounding by
severity of illness and inconsistencies in confounding
adjustment. Better approaches, possibly using differ-
ent comparisons or sibling designs, may aid interpreta-
tion and communication of findings.

673. Antidepressant Use in Pregnancy and the Risk
of Low Apgar Score

Anna Cantarutti1, Elisabetta Patorno2,
Giovanni Corrao1, Luca Merlino3,
Sonia Hernandez-Diaz4, Brian T. Bateman2 and
Krista F. Huybrechts5

1University of Milano-Bicocca, Milano, Italy;
2Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA; 3Operative Unit of
Territorial Health Services, Lombardy Region,
Milano, Italy; 4Harvard T.H. Chan School of Public
Health, Boston, MA; 5Brigham & Women’s Hospital
and Harvard Medical School, Boston, MA

Background: Several studies have reported an associ-
ation between in utero exposure to antidepressants
(ADs) and a low Apgar score in newborns, with rela-
tive risks (RR) ranging from 1.6 to 6. The timing of
AD exposure during pregnancy and the underlying
maternal psychiatric comorbidities have not always
been accounted for, raising concerns about the possi-
bility of exposure misclassification and residual
confounding.

Objectives: To assess the association between AD use
during pregnancy and low Apgar score at 5 minutes,
accounting for potential confounding by underlying
depression and associated factors, as well as the timing
of exposure.

Methods: We conducted a population-based cohort
study including all deliveries between 2005–2010
using the administrative databases of the Lombardy
region, Italy. We evaluated the risk of low Apgar score
(<7 at 5 min) among infants born to mothers exposed
to ADs early (I and/or II trimester only) and late
(III trimester) in pregnancy compared to unexposed
infants using logistic-regression analysis. Fine stratifi-
cation on the propensity score was used to account for
all potential confounders (N = 23). In sensitivity
analyses, we restricted the study population to women
with a recorded diagnosis of depression, vaginal
deliveries, and full-term births.

Results: Among 366,916 deliveries, 1,013 women
(0.28%) had late AD exposure with 17 low Apgar
score births (1.68%), and 2,372 (0.65%) had early
AD exposure with 16 low Apgar score births
(0.67%) versus 0.53% among unexposed. Compared
to unexposed infants, newborns with late AD exposure
had an increased risk of a low Apgar score (aRRlate:
2.60, 95%CI 1.62-4.17), whereas infants with early
exposure did not (aRRearly: 1.06, 0.65-1.73). Results
for late exposure remained unchanged in the stratum
of women with a recorded diagnosis of depression
(aRRlate: 4.99, 1.40-17.71), with vaginal deliveries
(aRRlate: 3.84, 2.07-7.12), and with full-term pregnan-
cies (aRRlate: 3.71, 2.24-6.15). RRs for early exposure
remained close to the null.

Conclusions: In this population-based study, which
accounted for many potential confounders, late
exposure to ADs in pregnancy was associated with
increased risk of low Apgar score, whereas early
exposure was not.
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674. Prenatal Exposure to Benzodiazepines or
Z-Hypnotics and Behavioral Problems at 5 Years of
Age: A Study from the Norwegian Mother and
Child Cohort Study

Lene Maria Sundbakk, Mollie Wood,
Angela Lupattelli, Jon Michael Gran and
Hedvig Nordeng

University of Oslo, Oslo, Norway

Background: Little is known about the long-term
effect of benzodiazepines or z-hypnotics exposure
during pregnancy on behavioral problems, and one
recent study showed a moderate association between
benzodiazepine exposure and child internalizing
problems at 3 years of age. Despite the potential im-
pact of the underlying maternal psychiatric disorder,
most studies lack to control for this important
confounder.

Objectives: The aim of the study was to examine
whether prenatal exposure to benzodiazepines or
z-hypnotics may increase the risk of internalizing or
externalizing behavior problems in children at 5 years
of age, while controlling for maternal psychiatric
disorder.

Methods: This study is based on the Norwegian
Mother and Child cohort study (MoBa). The initial
sample consisted of 38,975 children, for whom valid
data from the Norwegian Medical Birth Registry was
available and whose mothers completed MoBa
questionnaires at gestational weeks 17, 30 and 5 years
postpartum. The analytic sample was restricted to
6,366 children of women who had a psychiatric
disorder during or prior to pregnancy. Children’s
behavior was measured by maternal report on the
Child Behavior Checklist and children with T-score
> 65 were considered to have clinically relevant
behavior problems. Analyses were performed using
ordinary logistic regression models to estimate odds
ratios (OR) and 95% confidence intervals (CI).

Results: In our analytic sample, 265 (4.2%) were
exposed to benzodiazepines or z-hypnotics in
pregnancy. The analysis showed no significant
increased risk of internalizing behavior problems
(14.7% among exposed vs 14.4% among controls,
OR: 1.03, 95% CI: 0.72-1.44), or externalizing
behavior problems (13.6% among exposed vs 12.4%
among controls, OR: 1.11, 95% CI: 0.76-1.57) at 5
years of age.

Conclusions: Among this Norwegian cohort of
children, there was no evidence that prenatal exposure
to benzodiazepines or z-hypnotics increase the risk of
internalizing or externalizing behavior by age 5.

675. Acetaminophen Exposure in Pregnancy and
Offspring ADHD: Familial Risk and Confounding
by Indication

Eivind Ystrom1,2, Kristin Gustavson1,2,
Ragnhild E. Brandlistuen2, Gun Peggy Knudsen2,
Per Magnus2,1, Ezra Susser3,4, George Davey Smith5,
Camilla Stoltenberg2,6, Pål Surén2, Siri E. Håberg2,
Mady Hornig3, W. Ian Lipkin3,
Hedvig Nordeng1,2 and Ted Reichborn-Kjennerud1,2

1University of Oslo, Oslo, Norway; 2Norwegian
Institute of Public Health, Oslo, Norway; 3Columbia
University, New York, NY; 4New York State Psychiat-
ric Institute, New York, NY; 5University of Bristol,
Bristol, United Kingdom; 6University of Bergen,
Bergen, Norway

Background: Prenatal exposure to acetaminophen
has been associated with increased risk of
neurodevelopmental disorders, including ADHD. It is
unknown whether this association is due to confound-
ing by factors that might be related to both acetamino-
phen use and offspring ADHD, e.g. infections during
pregnancy or familial risk for ADHD.

Objectives: To estimate the association between
maternal use of acetaminophen during pregnancy and
of paternal use before pregnancy with ADHD in off-
spring, while adjusting for familial risk for ADHD,
and indications of acetaminophen use.

Methods: The exposure was self-reported use of acet-
aminophen during pregnancy. Acetaminophen use
was rated for each medical condition, allowing for
stratification by indication. Diagnoses were obtained
from the Norwegian Patient Registry for 112,973 off-
spring from the Norwegian Mother and Child Cohort
Study, including 2,246 with ADHD. We estimated
hazard ratios for an ADHD diagnosis by using Cox
proportional hazard models.

Results: After adjusting for maternal use of acetamin-
ophen before pregnancy, familial risk for ADHD, and
indications of acetaminophen use, we observed a mod-
est association between any prenatal maternal use of
acetaminophen in one (hazard ratio (HR) = 1.07
(95%CI, 0.96-1.19)), two (1.22 (95%CI, 1.07-1.38)),
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and three trimesters (1.27 (95%CI, 0.99-1.63)). The
HR for more than 29 days of maternal acetaminophen
use was 2.20 (95% CI 1.50-3.24). Use for less than 8
days was negatively associated with ADHD HR =
0.90 (95%CI 0.81-1.00). Acetaminophen use for fever
and infections for 22 to 28 days was associated with
ADHD (HR = 6.15; 95%CI 1.71-22.05). Paternal use
of acetaminophen was similarly associated with
ADHD as maternal use.

Conclusions: Short-term maternal use of acetamino-
phen during pregnancy was negatively associated with
offspring ADHD. Long-term maternal use of acet-
aminophen during pregnancy was associated with
offspring ADHD even after adjusting for indications
of use, familial risk of ADHD, and other potential
confounders.

676. Antipsychotic Use in Pregnancy: Is
Reproductive Safety Different According to the
Indication?

Francois Montastruc

Faculté de Médecine, CHU Toulouse, Toulouse,
France

Background: The choice of whether to prescribe or
not an antipsychotic (AP) drug during pregnancy is
widely debated and data on AP use and teratogenic
risk are scarce.

Objectives: Using data from EFEMERIS, the French
database on drugs and pregnancy, this study first
aimed at investigating the prevalent prescription of
APs during pregnancy and the 3-month period
preceding it. Second, it aimed at evaluating the risk
of teratogenicity associated with exposure to AP
during the first trimester.

Methods: We described the prevalence of AP use,
between July 1, 2005 and December 31, 2014, for all
women who received a dispensation of at least one
AP during the study time-window (i.e. pregnancy
and 3 months before pregnancy start). In order to
evaluate a potential teratogenic risk, we used an
exposed-unexposed design (exposed: women with a
dispensation of at least one AP during the first 90 days
of pregnancy).

Results: Among all women included in EFEMERIS,
712 (7.9‰) received at least one AP drug between
2005 and 2014. Proportion of exposure to AP drugs

increased from 7.3‰ in 2006 to 8.3‰ in 2014 (RC
= 13%; 95%CI [11.1; 16.1]). Two groups of AP users
could be individualized: women exposed to AP only
during the first trimester received mainly sulpiride or
chlorpromazine which could suggest a use for
hyperemesis gravidarum (n = 298, FGAPs n = 293,
SGAPs n = 8), women exposed to APs during the first
and/or other trimesters received mainly FGAP and/or
SGAP, suggesting a use for psychiatric indications.
In the exposed-unexposed analysis, no difference
was found for general (p = 0.44) or major (p = 0.5)
malformations. However, a complementary analysis
found more malformations in women using APs
during the whole pregnancy versus women receiving
APs only during the first trimester (p = 0.02).

Conclusions: The present study is the first drug
utilization study of APs in France in pregnant women.
We found a high prevalent use of APs, especially for
FGAPs. Prevalence increased since 2006 due to the
rise of SGAP prescriptions. Finally, we found a
slightly higher frequency of congenital malformations
in women exposed to APs during all trimesters, which
suggests a potential impact of behaviours and lifestyle
on pregnancy outcomes in women with psychiatric
disorders.

677. Antiepileptic Drugs in Pregnancy: Searching
for a Reference Drug for Comparative Safety

Andrea V. Margulis1, Anna S. Oberg2,3 and
Sonia Hernandez-Diaz3

1RTI Health Solutions, Barcelona, Spain; 2Karolinska
Institutet, Stockholm, Sweden; 3Harvard T.H. Chan
School of Public Health, Boston, MA

Background: Women with epilepsy are at higher risk
of delivering preterm infants or infants with low birth
weight (LBW) than women without epilepsy, and
epileptic women treated with antiepileptic drugs
(AEDs) are at higher risk than untreated epileptic
women. Less is known about the risks of individual
AEDs. This information is key for comparative safety
research, in which we compare patients on one drug
with patients on another drug with similar indications
and, preferably, a benign safety profile.

Objectives: To identify via a systematic literature
review individual AEDs that could serve as the
reference in comparative safety research on the
association of maternal AED use, pregnancy duration
and newborn size.
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Methods: We searched PubMed without date limits.
Observational studies were eligible if they provided
adjusted measures of association; any reference group
was acceptable.

Results: The search retrieved 872 papers; 71 were
retained after screening of title/abstract and 11 were
selected after full-text review. Of these papers, pub-
lished in 1981-2014, 4 reported on overall use of
AEDs and 10 reported on monotherapy; measures
of association included standard deviation scores,
odds ratios, relative risks, and linear regression coef-
ficients. Adjustment of effect estimates varied. We
considered results too heterogeneous for meta-analy-
sis. We focused on the three most commonly re-
ported AEDs (carbamazepine [CBZ], valproic acid
[VPA], and lamotrigine [LMT]) and the outcomes
preterm delivery and LBW (BW < 2500 g). Three
papers reported on each of these associations for
overall use with reference to unexposed women.
For CBZ, point estimates for LBW ranged from 1.7
to 2.3, with lower bounds of the 95% confidence
intervals (CI) of 1.2 or higher and upper bounds of
3.1 or lower. For preterm delivery, point estimates
ranged from 1.4 to 1.8 (CI range, 1.1 to 2.4). For
VPA, point estimates for LBW ranged from 1.0 to
2.1 (CI range, 0.5 to 2.9). For preterm delivery, point
estimates ranged from 1.0 to 1.4 (CI range, 0.6 to
2.1). For LMT, point estimates for LBW ranged from
1.1 to 1.8 (CI range, 0.7 to 1.2). For preterm delivery,
point estimates ranged from 0.9 to 1.6 (CIs range,
0.5 to 1.9).

Conclusions: In this systematic review of heteroge-
neous studies, LMT and VPA had the more benign
safety profiles. Given the known VPA teratogenicity,
LMT is an appropriate reference drug for comparative
safety research on neonatal outcomes. Few studies
reported on the newer AEDs and preterm delivery
and LBW.

678. Long-Acting Beta2-Agonists During
Pregnancy and Risk of Hypertensive Disorders of
Pregnancy

Lucie Blais1,2, Fatima Kettani1, Amélie Forget1,
Marie-France Beauchesne1, Catherine Lemière1 and
Évelyne Rey3

1Université de Montréal, Montréal, QC, Canada;
2Centre de recherche de l’Hôpital du Sacré-Coeur
de Montréal, Montréal, QC, Canada; 3CU Ste-Justine,
Montréal, QC, Canada

Background: Maternal asthma has been found to be
associated with an increased risk of hypertensive
disorders of pregnancy (HDP), i.e. gestational
hypertension, preeclampsia, and eclampsia. There is
limited data, however, regarding the relationship
between the use of long-acting beta2-agonists
(LABAs) during pregnancy, a widely used controller
medication added to inhaled corticosteroids (ICS),
and these outcomes.

Objectives: To investigate whether exposure to a
LABA in addition to an ICS during pregnancy in-
creases the risk of HDP or preeclampsia/eclampsia,
as compared to non-exposure to LABAs in asthmatic
women.

Methods: A cohort of 8,936 pregnancies among
asthmatic women who delivered between 1998 and
2010 was reconstructed using Quebec (Canada) health
administrative databases. The primary exposure was
LABA use (yes/no) measured on the first day of the
20th week of pregnancy. HDP were identified based
on diagnoses recorded in the Quebec administrative
databases and on prescriptions of antihypertensive
drugs filled on or after the first day of week 20 of
gestation. Cox proportional hazard regression models
with clustered data analysis and potential confounders
were used to estimate the association between LABA
use and HDP, and to take into account women who
contributed to more than one pregnancy.

Results:Women were 26.2 years old and gestational
age at delivery was 38.6 weeks on average. There
were 567 (6.3%) cases of HDP and 256 (2.9%)
cases of preeclampsia/eclampsia in the cohort, and
the rates of both disorders were similar in women
exposed and those not exposed to LABAs. LABA
use was not associated with increased risks of
HDP (adjusted hazard ratio: 0.96; 95% confidence
interval: 0.69-1.33) or preeclampsia/eclampsia
(adjusted hazard ratio: 0.89; 95% confidence
interval: 0.53-1.50).

Conclusions: Results of this study provide evidence
suggesting that LABAs are safe for the treatment of
asthma during pregnancy, in terms of the risks of
HDP and preeclampsia/eclampsia. These results
should encourage women with asthma to continue
using their prescribed controller medications once they
know that they are pregnant, as recommended by
current asthma guidelines. This would reduce the risk
of severe complications due to uncontrolled asthma
during pregnancy.
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679. Safety of Trumenba Vaccine Among Pregnant
Women in the United States: Planning and Design
of a Large-Scale Multi-Site Observational Study

Catherine A. Panozzo1, Brie Purcell1,
Susan Andrade2, Marie R. Griffin3, Kevin Haynes4,
Nancy D. Lin5, Cheryl N. McMahill-Walraven6,
Allison Naleway7, Jessica Young1,
Jeffrey S. Brown1 and James Stark8

1Harvard Pilgrim Health Care Institute and Harvard
Medical School, Boston, MA; 2Meyers Primary Care
Institute, University of Massachusetts Medical School,
Worcester, MA; 3Vanderbilt University Medical Cen-
ter, Nashville, TN; 4HealthCore, Wilmington, DE;
5Optum Epidemiology, Boston, MA; 6Aetna, Inc, Blue
Bell, PA; 7Center for Research, Kaiser Permanente
Northwest, Portland, OR; 8Pfizer, nc, New York, NY

Background: Trumenba is a vaccine indicated for
individuals 10-25 years of age to prevent invasive
disease caused by Neisseria meningitidis group B.
Since Trumenba’s indication includes women of
childbearing age, Pfizer, the vaccine sponsor, made a
post-marketing commitment to conduct an observa-
tional study of the safety of Trumenba exposure during
pregnancy. Because Trumenba is not indicated
during pregnancy and the outcomes of interest are
rare, only a multi-site study can address the study
objectives in a timely manner. Post-marketing safety
studies among pregnant women is an area of increas-
ing importance that often requires complex study
designs and multiple data sources; this study planning
activity is an example of the approaches needed to
address studies of medical product exposure during
pregnancy.

Objectives: Assess feasibility of conducting a post-
marketing multi-site observational study with medical
record review of selected outcomes among women
exposed to Trumenba during pregnancy.

Methods: Sixteen organizations that participate in the
FDA Sentinel distributed network were invited to
participate. Counts of Trumenba exposure among
women by age (15-24, 25-34, 35-49, and ≥50 years)
and calendar year (November 2014- December 2016)
were generated using the most recent claims data
available at each partner. A distributed program using
the Sentinel toolkit also was used to count live births
among women 15-49 years of age with continuous
medical and drug coverage in the 270 days after
exposure.

Results: Seven partners with over 180 million covered
lives agreed to participate and present data. Using the
most current data available, we identified about
36,000 women with ≥1 dose of Trumenba from
November 2014 to December 2016, independent of
pregnancy or live birth; 78% of exposures occurred in
2016 and 89% were in the 15-24 years age group.
Among the partners who ran the distributed
program, we identified no live births among women
exposed to Trumenba.

Conclusions: This is one of the first industry-
sponsored post-marketing studies to engage the
FDA Sentinel partners and infrastructure. Such
partnership greatly reduced the time, effort, and cost
required to begin assessing feasibility of a large,
multi-site post-marketing safety study. While the
initial assessment found no Trumenba exposures in
the period before live birth, periodic monitoring to
assess study feasibility using the Sentinel toolkit,
including the newly-released “pregnancy module,”
should continue.

680. Postnatal Depression and Pharmacological
and Non-Pharmacological Treatment

Irene Petersen1, Tomi Peltola2, Samuel Kaski2,
Kate Walters1 and Sarah Hardoon1

1UCL, London, United Kingdom; 2Aalto University,
Espoo, Finland

Background: Many women experience an episode
of depression in the year after they have given
birth, which may have severe consequences for the
mother and, in turn, have adverse effects on their
children. Limited information is available on how
and when depression is recognised and treated in
clinical practice in the year after women have given
birth. In United Kingdom the primary care physi-
cians would be the first point of contact for women
seeking help.

Objectives: To investigate actual clinical practice in
recognition and treatment of depression in the year
after delivery.

Methods: Using UK electronic health records, we
identified women who have given live birth between
2000 and 2013. We estimated prevalence (and ratios)
of depression and depressive symptoms, antidepres-
sant and non-pharmacological treatment within a year
after delivery.
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Results: Of 206,517 women 11% had a record of
depressive diagnosis or symptoms in the year after
delivery, 12% received antidepressant treatment and
3% had a referral for non-pharmacological treatment.
Recording and treatment peaked 6 to 8 weeks after
delivery, coinciding with postnatal check-up consulta-
tions, but continued to raise throughout the first year.
Initiation of SSRI treatment has become earlier in the
more recent years although the overall rate of treatment
has not changed between 2000 and 2013.
In contrast to previous research we demonstrate a

strong association with age. Not only were teenage
mothers more prone to depression, but women in their
early twenties also had a substantial risk compared to
women above the age of 30 (Relative risk for postnatal
depression: Age 15-19: 1.92 (1.76 to 2.10) Age 20-24:
1.49 (1.39 to 1.59) vs Age 30-34). Nearly 1 in 5
women aged 15-19 received SSRI treatment in the first
year after delivery. The risk of depression increased
with increasing social deprivation and similar patterns
were observed for both SSRI treatment and non-
pharmacological treatment.

Conclusions: Our study demonstrates that for many
women depression were ‘picked up’ and treatment ini-
tiated at the time of the maternal check-up consultation
with their primary care physician. Yet the study also
revealed that depression is not limited to the immedi-
ate period after delivery. Women aged below 30 and
those from the most deprived areas were at highest risk
of depression and most likely to receive antidepressant
treatment.

681. Use of Prescribed Antibiotics and Female
Fecundability

Ellen M. Mikkelsen1, Anders H. Riis1,
Elizabeth E. Hatch2, Kenneth J. Rothman3,
Lauren A. Wise4, Kathryn A. McInerney2 and
Henrik T. Sørensen1

1Aarhus University Hospital, Aarhus N, Denmark;
2School of Public Health, Boston University, Boston,
MA; 3RTI Health Solutions, Research Triangle Park,
NC; 4School of Public, Health Boston University,
Boston, MA

Background: Antibiotic use has been associated with
adverse reproductive effects in animals; however,
there are few studies in humans.

Objectives: To examine the effect of preconception
intake of antibiotics on female fecundability.

Methods: We examined this relation in a prospective
cohort study of 5,279 Danish pregnancy planners
who had been trying to conceive for ≤6 cycles at study
entry. Participants completed a baseline questionnaire
and bi-monthly follow-up questionnaires for up to 12
months or until reported pregnancy. From the Danish
National Prescription Registry, we retrieved data on
prescribed antibiotics using Anatomical Therapeutic
Chemical Classification System codes. Exposure was
defined as redemption of ≥1 prescription for anti-
biotics (J01), penicillins (J01C), macrolides (J01F),
and sulphonamides (J01E) within 30 and 90 days
before study entry. We used proportional probabilities
models to compute adjusted fecundability ratios (FRs)
and 95% confidence intervals (CI). We adjusted for
demographics, lifestyle factors, parity and intercourse
frequency.

Results: Within 30 and 90 days before study entry,
252 (4.8%) and 675 (12.8%) participants redeemed a
prescription for antibiotics, respectively. Compared
with women not prescribed antibiotics, the adjusted
FR (95% CI) for women redeeming ≥1 prescription
for antibiotics within 30 days was 0.90 (0.78-1.04),
and the adjusted FRs (95% CI) for 1 and ≥2 prescrip-
tions redeemed within 90 days were 0.99 (0.90-1.09)
and 0.90 (0.74-1.09), respectively. For use of penicil-
lins, macrolides, and sulphonamides within 30 days,
the FRs were 0.84 (0.70-1.01), 1.27 (0.88-1.83) and
1.02 (0.72-1.45), respectively. Based on the 90-day
window the FR (95% CI) for penicillin was 1.00
(0.90-1.11).

Conclusions: Preconception penicillin use within 30
days was associated with reduced fecundability. The
extent to which this finding reflects the effect of
penicillin itself or factors related to penicillin use
warrants further research.

682. Intentional Use of Medications During
Completed and Terminated Pregnancies: A
Population-Based Study

Colette B. Raymond, Christine M.F. Leong,
Matthew Dahl, Alan Katz, Jamison Falk,
Shawn C. Bugden and Dan Chateau

University of Manitoba, Winnipeg, MB, Canada

Background: Few population-based studies of
medications used in pregnancy capture information
about abortions or utilization post pregnancy related
visit to a healthcare provider.
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Objectives: To describe medication use in pregnancy
for completed and terminated pregnancies as well as
use after a pregnancy related visit.

Methods: Rates of medication use among women
with a hospital-recorded pregnancy outcome (2001-
2013) using the Manitoba Population Research Data
Repository at the Manitoba Centre for Health policy.
Use was determined as>1 prescription by pregnancies
(livebirth/stillbirth and intrauterine death) and hospital
abortions. Rates were calculated at any time during
pregnancy and after a pregnancy related visit. Rates
were additionally characterized by Briggs classifica-
tion (2015).

Results: Of 174,848 pregnancies, overall 65.1% filled
>1 prescription during pregnancy (62.3 to 68.9 from
2001 to 2013); 55.7% filled >1 prescription after a
pregnancy related visit. Of 49,914 abortions, 46.2%
filled >1 prescription (44.2% to 51.3% from 2001 to
2013). Only 3.5% of pregnancies had at >1 prescrip-
tion for a contraindicated medication; 0.5% filled the
prescription after a pregnancy related visit. 9.3% of
abortions filled a prescription for a contraindicated
medication. For medications where “human and
animal data suggest risk” 16.0% of pregnancies,
(10.4% after a pregnancy related visit) and 13.3% of
abortions filled >1 prescription.

Conclusions: Few women fill prescriptions for
medications not recommended during pregnancy after
a pregnancy related visit. When describing intentional
use of medication during pregnancy, it is important to
consider prescriptions filled after the first pregnancy
related visit.

683. Pattern of Psychotropic Drug Use Before,
During, and After Pregnancy: A Population-Based
Cohort Study (2001-2013)

Christine M.F. Leong, Dan Chateau, Matthew Dahl,
Alan Katz, Jamison Falk, Shawn C. Bugden and
Colette B. Raymond

University of Manitoba, Winnipeg, MB, Canada

Background: Previous studies have examined the
extent of psychotropic medication use and discontinu-
ation during pregnancy, however few have distin-
guished between continuous and other types of users
of these agents.

Objectives: To describe the extent of growth in use
and the rate of continuation versus discontinuation
of psychotropic agents before, during, and after
pregnancy.

Methods: Rates of psychotropic use among women
with a hospital-recorded pregnancy outcome (2001-
2013) using the Manitoba Population Research
Data Repository at the Manitoba Centre for Health
policy. Rate of use was defined as ≥1 prescription over
the total number of pregnancies in the 12 months be-
fore, during, or 3 months after pregnancy. Continued
use was defined as ≥2 prescriptions with gap ≤14 days.
GEE was used to analyze trends.

Results: There were 41,923 of 224,762 pregnancies
where a psychotropic drug was used before, during, or
after pregnancy. From 2001 to 2013, psychotropic use
increased 1.6-fold from 6.4% to 10.5% (p < 0.0001)
in the 3 months before pregnancy, 1.8-fold from
3.3% to 6.0% (p < 0.0001) during pregnancy, and
1.5-fold from 6.2% to 9.5% (p < 0.0001) in the 3
months postpartum. Among the 13,579 women who
received at least one psychotropic agent in the 3
months prior to pregnancy, 38.5% stopped the agent
prior to pregnancy and only 10.3% continued use
throughout pregnancy. Continued use throughout
pregnancy was higher (56.9%) among the 6,693
women who received at least two prescriptions for a
psychotropic agent and were at least 80% adherent in
the 3 months prior to pregnancy.

Conclusions: Use of psychotropic agents increased
over 12 years. We observed a drop in use of
psychotropic drugs during the pregnancy period
(vs pre-pregnancy period).

684. Pregnancy Outcomes According to Long- and
Short-Acting Beta-Agonist Use: The Asthma
Medications in Pregnancy Surveillance System
Cohort Arm

Kristin Palmsten1, Yunjun Luo1, Diana L. Johnson1,
Michael Schatz2 and Christina D. Chambers1

1University of California, San Diego, La Jolla, CA;
2Kaiser Permanente Medical Center, San Diego, CA

Background: There are limited data regarding the
safety of long-acting beta-agonist monotherapy use
during pregnancy.
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Objectives: To estimate the risk for adverse perinatal
outcomes in women with and without asthma and in
women with short-acting beta-agonist (SABA) or
long-acting beta-agonist (LABA) treatment for
asthma.

Methods: Between 2009 and 2016, MothertoBaby
Pregnancy Studies conducted the prospective cohort
study arm of the Asthma Medications in Pregnancy
Surveillance System (AMPSS). Pregnant women with
and without asthma from the United States and Canada
were enrolled in the study before 20 weeks’ gestation.
Women were followed-up by telephone interview
multiple times and by medical record review. Women
with asthma were classified according to SABA and
LABA use during pregnancy. Outcomes were com-
pared using modified Poisson regression (major
malformations, small for gestational age) and Cox
proportional hazards models allowing for a time-
dependent exposure change from SABA to LABA
(spontaneous abortions, preterm birth). Associations
were adjusted for propensity score which included a
validated self-reported measure of asthma control in
the LABA versus SABA comparison.

Results: In this study, 128 women used LABAs or
LABAs and SABAs during pregnancy, 136 used
SABAs only, and 244 women did not have asthma;
7.6% were lost to follow-up. The risk for major birth
defects was 6.7% in women who reported LABA use
during the first trimester compared with 6.9% who re-
ported SABA use only (adjusted relative risk (RR):
1.23, 95% confidence interval (CI): 0.40-3.75). The
adjusted hazard ratio for spontaneous abortion
comparing LABA with SABA was 1.45 (95% CI:
0.40-5.19). Risks for preterm birth and small for gesta-
tional age were not increased in the LABA compared
with SABA groups. Compared to women without
asthma, women with asthma did not have an increased
risk for the adverse pregnancy outcomes evaluated.

Conclusions: Although the study size was small, the
risk for the adverse pregnancy outcomes were not
increased in pregnant women who used LABAs
compared with SABAs.

685. Ritonavir Pre-Clinical Animal Studies
Outcome of Cryptorchidism Not Supported by
Real-World Evidence in Humans

Chris Schneiderman and Belen Tornesi-Solas

AbbVie, North Chicago, IL

Background: Cryptorchidism, or undescended
testicles, is a common birth defect in boys. In rat stud-
ies conducted during the ritonavir (RTV) development
program, a dose-response increase of the prevalence of
cryptorchidism at C-section following in utero expo-
sure during the period of organogenesis was observed.

Objectives: This analysis compares prevalence of
cryptorchidism for the general population and birth
outcomes of HIV-positive women, with protease in-
hibitors (PIs) exposed pregnancies, including RTV.

Methods: Counts of cryptorchidism were extracted
from The International Clearinghouse for Birth
Defects Surveillance and Research (ICBDSR) 2014
Annual Report. Total (male & female) prevalence
rates were reproduced for accuracy, and results
aggregated with 95% CI’s produced. Registries which
overlapped populations, or had reporting criteria
which were inconsistent with other registries were
not included. Data from The Antiretroviral Pregnancy
Registry (APR) interim report (January 1989-July
2015) were extracted for overall (male & female) live
birth (LB) exposure to PI’s and RTV-specific expo-
sure. The report was evaluated for occurrences of
cryptorchidism or synonymous terms with specific
antiretroviral class combinations and trimesters of
exposure recorded. All cases of cryptorchidism
associated with PI exposure were further assumed to
be RTV exposed for a more conservative estimate.
Results were aggregated with 95% CI’s produced.

Results: The aggregated ICBDSR rate of cryptorchi-
dism across all reporting registries is 13.29 (95% CI:
12.81, 13.78) per 10,000 total births (TB). Individual
registry rates ranged from 0.00 / 10,000 TB in Japan
to 50.39 / 10,000 TB in Iran. The APR rate of
cryptorchidism among all exposures to PI, regardless
of trimester, is 3.97 per 10,000 LB (95% CI: 1.54,
10.20), Assuming all occurrences of cryptorchidism
are exposed to RTV, a rate of 6.72 per 10,000 LB
(95% CI: 2.61, 17.26) was estimated. Similar rates
were observed between 1st and 2nd/3rd earliest
trimesters of exposure for both PI and RTV.

Conclusions: These results do not support the transla-
tion of cryptorchidism observed in animal models to
RTV (including lopinavir-RTV) exposed human
pregnancy outcomes observed in clinical settings. This
analysis demonstrates the increased prevalence of
cryptorchidism observed in RTV exposed rat
studies is not observed among PI or RTV exposed
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human pregnancies, compared to an international
background rate.

686. Use and Avoidance of Medications in
Pregnancy: An Italian Perspective

Angela Lupattelli1 and Hedvig Nordeng1,2

1University of Oslo, Oslo, Norway; 2Norwegian Insti-
tute of Public Health, Oslo, Norway

Background: Up-to-date knowledge about patterns of
and factors associated with use of medication among
pregnant women in Italy is lacking, and no study has
so far investigated what prescribed medications preg-
nant women deliberately avoid.

Objectives: To explore: i) patterns of and factors re-
lated to medication use during pregnancy by indica-
tion; ii) extent and type of prescribed medications
purposely avoided by pregnant women in Italy.

Methods: This is a sub-study within the “Multina-
tional Medication Use in Pregnancy Study,” a
cross-sectional, web-based study performed from 1-
Oct-2011 to 29-Feb-2012. Pregnant women and
new mothers were eligible to participate. Via an
anonymous electronic questionnaire we collected in-
formation on medication use (for short-term and
long-term disorders) during pregnancy, deliberate
avoidance of prescribed medication and
sociodemographics. The Generalized Estimating
Equations analysis was used to examine factors asso-
ciated with medication use.

Results: The analytical sample included 926 women
residing in Italy. Analgesics (45.5%), antacids
(22.2%) and antibiotics (15.6%) were the most
common exposures in pregnancy. Headache was the
short-term illness most commonly medicated
(20.5%), mainly with paracetamol, whereas hypothy-
roidism was so among the long-term disorders
(6.3%). Maternal factors positively associated with
medication use during pregnancy were having an
unplanned pregnancy (adjusted OR: 1.51, 95% CI:
1.12, 2.04) previous children (adjusted OR: 1.53,
95% CI: 1.24, 1.88), being student (adjusted OR:
2.89, 95% CI: 1.01, 8.26), or with a mother tongue
different than Italian (adjusted OR: 2.26, 95% CI:
1.05, 4.89). Overall, 25.3% of women reported to have
deliberately avoided a prescribed medication in preg-
nancy, most often nimesulide, ketoprofen, amoxicillin
or metoclopramide. Most common reasons for

avoidance were fear to harm the unborn child and no
necessity to be medicated.

Conclusions: Headache and hypothyroidism were the
most often medicated disorders among the short- and
long-term ones, respectively. Yet, women frequently
avoided antibiotics such as amoxicillin in pregnancy,
despite this being prescribed. Immigrant and working
status were important factors related to medication
use during pregnancy.

687. Trends of Tetanus, Diphtheria, and Acellular
Pertussis (Tdap) Vaccination During Pregnancy in
the Sentinel System

Genna Panucci1, Kinnera Chada2, Hector Izurieta2,
Azadeh Shoaibi2, Maria Said2, Richard Forshee2,
Joyce Obidi2, Andrew Petrone1, Noelle Cocoros1,
Tiffany Woodworth1 and Alison Kawai1

1Harvard Medical School and Harvard Pilgrim
Health Care Institute, Boston, MA; 2U.S. Food and
Drug Administration, Silver Spring, MD

Background: Since 2011, CDC has recommended
that women receive Tdap vaccination during preg-
nancy to minimize the significant burden of pertussis
on infants. Prior to 2011, CDC recommended immedi-
ate postpartum Tdap vaccination. The Sentinel
System’s Post-Licensure Rapid Immunization Safety
Monitoring (PRISM) program, established in response
to the 2007 FDA Amendments Act to monitor the
safety of FDA-regulated medical products, was used
to estimate Tdap vaccination use among pregnant
women.

Objectives: To assess the Sentinel System’s ability to
identify Tdap vaccine exposures in pregnant women

Methods: We identified a cohort of pregnant women
ages 10 to 55 years using electronic health plan data
from six Sentinel Data Partners. Pregnancies ending
in a live delivery from 2010 to 2015 were identified
using a validated algorithm that incorporated diagnosis
and procedure codes. Tdap vaccinations that occurred
during pregnancy or immediately postpartum during
the delivery visit were identified using procedure
codes.

Results:We identified over 2.6 million live birth preg-
nancies, of which 15.5% (n = 407,879) had a Tdap
vaccination during pregnancy and 3.2% (n = 84,172)
had a Tdap vaccination during the delivery visit.
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The proportion of Tdap vaccination during pregnancy
increased substantially overtime, from 0.8% for
deliveries in 2010 to 38.8% for deliveries in 2015,
with the largest increases from 2011 to 2012 and
2012 to 2013. By contrast, the proportion of Tdap vac-
cination during delivery visits remained low and rela-
tively stable over time, with slight decreases from
2012 to 2015.

Conclusions: Trends of Tdap vaccination during preg-
nancy in the Sentinel population increased substantially
in the years following the 2011 CDC recommendation,
which is consistent with results from other studies of
commercially insured women. This study demonstrated
the feasibility of identifying vaccine exposures in
pregnant women, which could facilitate vaccine safety
or effectiveness surveillance using Sentinel’s PRISM
program. Mother-child linkages and characterization
of other data elements would also be needed to conduct
these vaccine surveillance activities.

688. Abstract Withdrawn

689. No Elevated Risk for Teratogenicity Found in
Pregnancies Exposed to Leflunomide During 1st
Trimester in Quebec Pregnancy Cohort

Susan Colilla1, Irene Shui2,
Stephanie Tcherny-Lessenot3, Juhaeri Juhaeri1,
Jin-Ping Zhao4 and Anick Berard4,5

1Sanofi, Bridgewater, NJ; 2Sanofi, Cambridge, MA;
3Sanofi, Chilly, France; 4CHU Ste-Justine, Montreal,
QC, Canada; 5University of Montreal, Montreal,
QC, Canada

Background: Several immunosuppressive therapies
for rheumatoid arthritis are considered teratogenic
solely based on pre-clinical data. Limited data have
been published on the human experience with
leflunomide and pregnancy and specifically on the risk
of teratogenicity for pregnancies exposed during 1st
trimester to leflunomide.

Objectives: To quantify the association between
leflunomide exposure during early pregnancy and the
risk of major congenital malformations (MCM).

Methods: From a cohort of 289,688 pregnancies in
Montreal, Quebec, Canada (the Quebec Pregnancy
Cohort) from 1998 to 2015, with first-trimester
leflunomide and other antirheumatic drug exposures

were studied for major congenital malformations.
Women had to have RAMQ medication coverage
from 12 months before and during pregnancy. Preg-
nancies exposed to known teratogens or resulting in
spontaneous or planned abortions were excluded; we
also excluded pregnancies resulting in minor
malformations alone or in chromosomal abnormalities
in newborns. MCMs were defined using ICD9-10
codes in the first year of life. Pregnancies ending
with a newborn without a major, minor, or chromo-
somal abnormalities diagnosed during first year of
life formed a comparator group. Exposure to
leflunomide and other antirheumatic medications dur-
ing the 1st trimester was compared between groups.
Logistic regression model-based generalized estimat-
ing equations were used to estimate risk adjusted
for maternal age, co-medications, and other potential
confounders.

Results: A total of 144,316 eligible pregnancies were
selected and analyzed [14,368 MCM and 129,948
comparators (non-MCM)]. Leflunomide exposure
was observed in 0.03% of the cases (n = 5) compared
to 0.04% of the comparator group (n = 46). After
adjusting for potential confounders, leflunomide use
during early pregnancy was not associated with the
risk of overall MCM (aOR: 0.97, 95% CI 0.81-1.16).

Conclusions: Maternal exposure to leflunomide
during early pregnancy was not associated with an
increased risk of major congenital malformations in
this cohort.

690. Assessment of Smoking Status Data in an
Electronic Health Record-Based System for Use in
Pregnancy Research

Wendy J. Carman, Kelesitse Phiri, Baevin S. Feeser,
C. Robin Clifford, Nancy D. Lin, Najat J. Ziyadeh,
Robert Gately and John D. Seeger

Optum, Boston, MA

Background: Administrative claims databases are
useful for assessing drug safety during pregnancy.
However, these databases have limited capture of life-
style variables, such as smoking. As an example, a
smoking prevalence of 1-3% during pregnancy has
been observed in Optum claims data. Use of electronic
health record (EHR) data may provide more complete
capture of smoking and other lifestyle variables in
order to evaluate their influence on pregnancy
outcomes and possible confounding of drug effects.
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Objectives: To evaluate the availability of smoking
status information during pregnancy in the EHR data,
and to examine the association between smoking
status during pregnancy and risk of preterm birth.

Methods: This study was conducted using data from
Optum’s Dynamic Assessment of Pregnancies and
Infants (DAPI), previously known as STORK. Eligible
women with a live birth delivery between 01 JAN
2013 and 31 DEC 2014 (identified using diagnosis
and procedure codes) and at least 12 months observed
time in the EHR prior to delivery were included.
Deliveries were classified as full term or preterm using
ICD-9 diagnosis codes. Smoking status was captured
using a combination of structured EHR fields and clin-
ical notes, as well as relevant prescription, diagnosis
and procedure codes. Smoking status was evaluated
in the year prior to delivery as never, current, past or
unknown smoker.

Results: We identified 203,421 live birth deliveries;
68% of mothers were white and the mean maternal
age at delivery was 29 years. Smoking status during
pregnancy was available for 163,254 (80.3%) of deliv-
eries; and 12,776 (6.3%) of deliveries were classified
as preterm. The overall prevalence of current smokers
was 24.7%. The prevalence of current smoking during
pregnancy was 24.4% among mothers who had full-
term infants and 29.7% among mothers of preterm in-
fants. We observed a prevalence of preterm birth of
5.5% among never smokers, 7.6% among current
smokers, 6.3% among past smokers and 5.7% among
those with unknown smoking status.

Conclusions: While the 6.3% prevalence of preterm
birth is less than the national average (10-12%), this
population is drawn from patients with regular medical
care in the year before their pregnancy. We observed a
higher prevalence of preterm births among women
with documented current smoking status. Smoking
status was commonly in the EHR data and could be
used to supplement claims data in future analyses.

691. Drugs and Lactation: How to Measure Chaos
in Package Infortmation Leaflets?

Aleksandr V. Matveev1, Nail S. Yagya2,
Aleksandr Y. Ezernitskiy1, Natalya N. Yarkova2,
Nikolay N. Churilov2, Gleb G. Lykov1 and
Natalya V. Matveeva1

1Crimean Federal University, Simferopol, Ukraine;
2KORDAG LLC., Moscow, Russian Federation

Background: Package information leaflet (PIL) is
only officially approved source of information on drug
use in Russian Federation (RF). The quality of recom-
mendations given in PIL for breastfeeding women is
under permanent interest of doctors and patients. It
was noticed that PILs of drugs manufactured by differ-
ent companies may contain controversial information.

Objectives: Our aim was to study PILs and given rec-
ommendations for use of drugs during lactation period
and to estimate how diverse they are.

Methods: We extracted actual versions of PILs from
State Register of Medicinal Products of RF and then
inputted information about use of product during lacta-
tion in own database called KORDAG “Nucleus.”
Four types of recommendations were used (permis-
sive, restrictive, neutral and permissive with caution).
To assess diversity, Shannon`s H and Brillouin`s indi-
ces were calculated in PAST software (Norway).

Results: In total, 11,155 PILs containing 2,339
international non-proprietary names and their combi-
nations (INN) were analyzed. 1,071 PILs (9.6%) do
not contain any information on use during
breastfeeding. For 436 (18.64%) INNs, we revealed
heterogeneity of recommendations. H index was
maximal for Eucalyptus leaves extract (1.099), Nysta-
tin (1.085), Chlorhexidine (1.079), Ferric hydroxide
polymaltose (1.078) and Lidocaine (1.073), while
Brillouin`s index was maximal for Lidocaine (0.964),
Vitamines combinations (0.9201), Zinc oxide
(0.9165), Amoxicillin clavulanate (0.9034) and
Nystatin (0.8903). Interferon alpha-2b, Omeprazole,
Tocopherol, Ketoprofen, Sodium picosulfate,
Budesonide also has high values of indices. The other
finding of this study is high diversity indices for herbal
medicinal products, such as Valeriana, Plantago
(1.046 and 0.8832), Lemon balm (1.01 and 0.8217)
and others.

Conclusions: Use of diversity indices in analysis of
recommendations was considered as effective method
to reveal and assess their heterogeneity. Both indices
shown similar results but the Brillouin`s index is sug-
gested as more appropriate for such analysis as there is
no random sampling and uncertainty. Our study
revealed actual problem solving of which requires spe-
cial regulatory decision. Absence of recommendations
as well as controversial information given in different
PILs for breastfeeding mothers is unacceptable as it
significantly increases risk of complication for mothers
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and children. The list of INNs with high diversity was
formed for Russian regulatory authority.

692. Estimating the Average Daily Dose of
Teratogenic Medicines Dispensed to Women of
Child-Bearing Age

Smriti Raichand1, Sallie A. Pearson1,
Nicholas A. Buckley2 and Alys Havard1

1University of New South Wales, Sydney, New South
Wales, Australia; 2University of Sydney, Sydney, New
South Wales, Australia

Background: Teratogenic drugs are categorised as D
or X by therapeutic regulatory agencies, globally.
Given the potential hazards, to a developing fetus, of
drug exposure during pregnancy, there is an impera-
tive for monitoring of their use in women of child-
bearing age. There is limited evidence about the use
of these drugs in Australia beyond prevalence esti-
mates. Measuring exposure according to average daily
doses (ADDs) is important for quantifying risk, as they
provide useful benchmarks to compare dose adjust-
ments in pregnant women.

Objectives: To estimate ADD of prescription terato-
genic drugs in Australian women aged 15-44 years.

Methods: Using routinely collected Pharmaceutical
Benefits Scheme (PBS) dispensing data for a 10% sam-
ple of the Australian population, our cohort comprised
women aged 15 to 44 years, with complete ascertain-
ment of dispensing data between July 2005 and July
2016. We calculated ADD for each drug as a ratio of
the total quantity of drug dispensed to each woman
and her estimated days on therapy, averaged across
all women with at least two dispensings of the drug.

Results: We identified 555,724 D or X category
dispensings among 40,613 women; 98% were D cate-
gory. The most commonly dispensed chronic-use
drugs were valproate (D), dispensed to 10% of our
cohort, and isotretinoin (X) dispensed to 1% of our
cohort. The ADD of valproate was 1123.8 mg/day
(median 813 mg/day). The ADD of isotretinoin was
35.6 mg/day (median 31.3 mg/day).

Conclusions: This study proposes ADD estimates of
teratogenic drugs that may be applied in studies using
dispensing data where dosage information is not rou-
tinely recorded. These estimates indicate the doses in
women at risk in the event of unplanned pregnancy

and serve as a benchmark to compare doses used in
pregnant populations.

693. Utilization of Acid-Suppressive Medication
During Pregnancy in an Insured U.S. Population,
2001-2014

Suzanne N. Landi and Michele Jonsson Funk

University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Acid reflux is commonly experienced
by pregnant women. Proton pump inhibitors (PPIs)
and histamine-2 receptor antagonists (H2RAs) are
both frequently used in the U.S. to treat acid reflux
symptoms. Estimates for prescription utilization of
these medications among pregnant women in a repre-
sentative U.S. population have not been reported.

Objectives: To estimate the utilization of prescription
PPIs and H2RAs during pregnancy in a privately
insured U.S. population.

Methods: Using the Truven Health Analytics’
Marketscan data, we identified a retrospective cohort
of pregnancies with live birth deliveries from 2001 to
2014. The start of the gestational period was estimated
based on ICD-9 diagnosis codes from inpatient admis-
sions for preterm, term, postterm, or multiple deliver-
ies. We included deliveries for women aged 15 to 50
who were continuously enrolled for 280 days prior to
their delivery in employer-based insurance. We ana-
lyzed all prescription fill claims for PPIs or H2RAs
between the estimated start of pregnancy and date of
delivery using descriptive statistics.

Results: We identified 2,085,940 eligible pregnancies
with an average maternal age of 30.6 years (79.0% un-
der age 35). Overall, 3.2% (n = 67,188) of pregnancies
had a prescription fill for a PPI, and 0.7% (n = 13,938)
had a prescription fill for an H2RA. The proportion of
pregnancies with a prescribed PPI increased over time,
from 1.1% in 2001 to approximately 3.5% between
2009 and 2014. The proportion of pregnancies with a
prescription for H2RAs varied across the study period
and was highest in 2002 (0.9%). The most commonly
prescribed PPIs were pantoprazole (30.0%),
esomeprazole (24.8%), and omeprazole (22.2%). The
majority of H2RA fills were for famotidine (88.1%).
The most frequently prescribed days supply was 30
days for both medications. The majority of acid-
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suppressive prescriptions were filled by women aged
under 35 (74.9% of PPI fills, 79.5% of H2RA fills).

Conclusions: Prescription use of acid-suppressive
medication during pregnancy appears to be uncom-
mon, though PPIs are more frequently prescribed than
H2RAs. Availability in the U.S. of over-the-counter
formulations of such medications suggests that these
estimates of utilization are likely conservative.

694. Zidovudine Use in Pregnancy and Congenital
Malformations: Bayesian Methods to Interpret
New Data in the Context of Existing Evidence

Kathryn Rough1,2, Jenny Sun1,2, George R. Seage III2,
Paige L. Williams2, Krista F. Huybrechts1,
Brian T. Bateman1 and Sonia Hernandez-Diaz2

1Brigham and Women’s Hospital and Harvard Medi-
cal School, Boston, MA; 2Harvard T.H. Chan School
of Public Health, Boston, MA

Background: There is inconsistent evidence that zido-
vudine use in pregnancy to treat HIV increases overall,
cardiac, and male genital malformations.

Objectives: We conducted a systematic review and
meta-analysis of zidovudine use and malformations
and, using Bayesian methods, combined it with data
from a cohort study of mother-infant pairs in the
Medicaid Analytic eXtract (MAX).

Methods: Using MAX data from 2000 to 2010, we
identified pregnant women with HIV who were treated
with antiretroviral therapy (ART) and continuously
enrolled in Medicaid from 3 months prior to their esti-
mated last menstrual period through 1 month post-
partum. Women with ≥1 zidovudine dispensing during
the 1st trimester were compared to women receiving
ART without zidovudine in the 1st trimester. Malfor-
mation outcomes (any, cardiac, and male genital) were
defined by presence of ≥2 ICD-9 codes. To adjust for
confounding, we performed 1:1 propensity score
matching. The Bayesian prior was developed from
the meta-analysis of existing studies. Logistic regres-
sion models were used to combine prior distributions
with the Medicaid claims data to produce posterior
odds ratio (OR) estimates with corresponding 95%
credible intervals using Markov Chain Monte Carlo
methods.

Results: Seventeen articles were included in the
meta-analysis: 14 contributed information on any

malformations, 7 on cardiac malformations, and 5 on
male genital malformations. In MAX, matching led
to a sample of 735 women each in the zidovudine
and comparator groups. When comparing first trimes-
ter zidovudine use to other ART, the Bayesian
posterior OR estimates were slightly above the null
for overall (OR = 1.11, 95% credible interval [0.80-
1.55]) and cardiac (OR = 1.30 [0.63-2.71])
malformations. There were no zidovudine-exposed
cases of male genital malformations in MAX, but the
meta-analysis yielded elevated OR estimates (OR =
2.57 [1.26-5.24]).

Conclusions: For most types of congenital
malformations, first trimester exposure to zidovudine
results in minimal differences in risk compared to
antiretroviral therapy without zidovudine. The
potential increase in male genital malformations, while
small in absolute magnitude, should continue to be
monitored.

695. SSRIs During Pregnancy and Risk of Autism
Spectrum Disorder and Attention Deficit
Hyperactivity Disorder: Systematic Review of
Observational Studies and Methodological
Considerations

Daniel R. Morales1, Jim Slattery1, Stephen Evans2 and
Xavier Kurz1

1European Medicines Agency, London, United
Kingdom; 2London School of Hygeine and Tropical
Medicine, London, United Kingdom

Background: Selective serotonin reuptake inhibitor
(SSRI) use during pregnancy has been associated with
an increased risk of autism spectrum disorder (ASD) in
offspring in some observational studies. These may
result from residual confounding and limitations
associated with certain study designs.

Objectives: To perform a systematic review of
published literature and assess the content, and quality,
of eligible observational studies.

Methods: We conducted a systematic review of
MEDLINE and EMBASE to identify all case–
control, cohort and sibling studies assessing risk of
ASD and attention deficit hyperactivity disorder
(ADHD) with SSRI use during pregnancy. Articles
were screened for effect estimates from different
types of exposure comparisons including: maternal
exposure during pregnancy vs all unexposed women;
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maternal exposure during pre-pregnancy vs. all
unexposed women; maternal exposure during preg-
nancy vs. unexposed women with an indication for
treatment; and sibling study designs. For included
articles, an assessment of confounding and bias was
undertaken. The effect of meta-analysing effect
estimates for studies comparing different types of
exposure was explored.

Results: A total of 12 studies measuring ASD an out-
come (involving 1790143 patients and 23933 cases)
and 5 studies measuring ADHD as an outcome
(involving 994476 patients and 17730 cases) were
identified. The association observed for the compari-
son with maternal SSRI exposure during pregnancy
vs. all unexposed women was adjusted risk ratio
(aRR) 1.41 (95%CI 1.17-1.69) and for pre-pregnancy
maternal SSRI exposure vs. all unexposed women
was aRR 1.41 (95%CI 1.19-1.67). No differences in
risk were observed when maternal SSRI exposure
during pregnancy was compared to all unexposed
women with a history of affective disorder with ASD
(aRR 1.14, 95%CI 0.78-1.69) or using a sibling design
(aRR 0.9, 95%CI 0.4-2.0). Similar observations were
seen with ADHD. There was heterogeneity in the
extent of confounding adjustment with some risk
factors inconsistently evaluated.

Conclusions: Existing observational studies assessing
SSRI use during pregnancy may share important
limitations, including confounding by indication,
confounding by severity of illness and inconsistent
confounding adjustment. Alternative approaches, such
as using different comparator groups and sibling study
designs, may aid interpretation and communication of
findings.

696. The Use of Propensity Score Matching to
Estimate the Association Between New Statin Use
and Left Ventricular Structure: In the Multi-Ethnic
Study of Atherosclerosis (MESA)

Lauren N. Strand1, Alain G. Bertoni2,
David A. Bluemke3, Joao A. Lima4, Bruce M. Psaty1,
Susan R. Heckbert1, Joseph A.C. Delaney1 and
Robyn L. McClelland1

1University of Washington, Seattle, WA; 2Wake Forest
School of Medicine, Winston-Salem, NC; 3National
Institutes of Health Clinical Center, Bethesda, MD;
4Johns Hopkins, Baltimore, MD

Background: We estimated the association of new
statin use with 10-year remodeling of the left ventricle,
where no 10-year trials are available. However, key
covariates, like diabetes, differed between the statin
initiators (14%) and non-initiators (4%).

Objectives: To compare propensity score (PS)
matched estimates with traditional regression models
when covariate balance is poor.

Methods: The Multi-Ethnic Study of Atherosclerosis
(MESA) collected data on statin use over approxi-
mately 10 years, conducting cardiac magnetic reso-
nance (CMR) imaging at baseline and the 10-year
exam. Participants were non-statin users, free of base-
line cardiovascular disease (CVD). Statin initiation
was defined as a report of current use at any of the four
subsequent exams. Primary outcomes were the change
in left ventricular mass index (LVMI; % predicted by
height, weight, sex) and mass-to-volume ratio
(MVR). Associations were estimated in PS-matched
and traditional regression analyses.

Results: A total of 3113 participants (53% female;
40% European-American, 25% African-American,
22% Hispanic-American, 13% Chinese-American)
were eligible; 2431 returned for a follow-up CMR after
a median of 9.4 years. Statin therapy (moderate dose,
76%) was started by 36% of participants (N = 872).
In traditional regression, statin use was associated with
less 10-year progression in LVMI (�1.61 percentage
points, 95%CI: �2.81, �0.41, p = 0.01) and MVR
(�0.02 absolute difference, 95%CI: �0.04, 0.00, p =
0.08). PS-matching improved covariate balance (e.g.
diabetes, 10% in both groups); statin use was associ-
ated with less 10-year progression in LVMI (�2.35
percentage points, 95%CI: �4.24, �0.47, p = 0.01)
and MVR (�0.03 absolute difference, 95%CI: �0.07,
�0.00, p = 0.02). Compared with the traditional model,
the PS-matched model yielded stronger associations,
with LVMI estimates changing by 31% and MVR
becoming statistically significant.

Conclusions: In this study, with poor covariate
balance, PS-matching was a valuable tool to reduce re-
sidual confounding relative to traditional regression
models.

697. Flagging of Disproportionality Scores Based
on Frequency of Reporting Within a Therapeutic
Class

Scott Snyder and Jerzy E. Tyczynski
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AbbVie, Inc., North Chicago, IL

Background: Evaluation of product-reaction pairs
(PRP) within a safety database based on
disproportionality scores lends itself to bias and noise
due to reporting of adverse events associated with
the population taking the product, comorbidities,
concomitant medications, or events expected within
the general population.

Objectives: The objective of this approach is to flag
PRPs for safety data scientist review when they are less
frequently reported throughout the therapeutic class.

Methods: PRPs with an EB05 score ≥2 were extracted
from the FAERS database for lipid modifying agents
as of Quarter 2, 2016. The products pitavastatin and
evolucumab were selected as the products of interest.
PRPs for the product of interest were then compared
with the frequency of other products having the same
reaction with an EB05 ≥2. The PRP for the product
of interest was flagged as unique compared to the class
when the reaction frequency across the class did not
exceed an established threshold. For pitavastatin,
secondary analyses were performed to assess flagging
within its own class and within all products except
those within the class.
A similar analysis was performed for secukinumab

with respect to other biologics indicated for psoriasis
with a lower and higher threshold to assess the impact
on flagging.

Results: For pitavastatin, 31 PRPs with an EB05 score
≥2 were identified; 5 (16%) PRPs were flagged. When
compared with all PRPs excluding those from its own
product class, 16 (52%) PRPs were flagged. Within its
own class, 8 (26%) PRPs were flagged. For
evolucumab, 49 PRPs with an EB05 score ≥2 were
identified; 38 (78%) PRPs were flagged. For
secukinumab, 38 PRPs with an EB05 score ≥2 were
identified; 33 (87%) and 27 (71%) PRPs were flagged
with a higher and lower threshold, respectively.

Conclusions: This approach toflagging disproportionality
scores based on frequency of reporting amongst the
class equips safety data scientists with a prioritized
list of PRPs that may be less common to the overall
indicated population using products within the
class.

698. Use of a Multi-Level Propensity Score
Matching Approach to Create a Treatment-Based
Cohort Analysis Dataset from a Disease Registry

Rajiv Mundayat1, Michelle Stewart2, Jose Alvir1,
Sarah A. Short3, Moh-Lim Ong1, Denis Keohane1,
Denise Rill1 and Marla B. Sultan1

1Pfizer, New York, NY; 2Pfizer, Groton, CT; 3ICON
Clinical Research, San Francisco, CA

Background: Transthyretin familial amyloid
polyneuropathy (TTR-FAP) is a rare, life threatening
illness caused by TTR gene mutations that result in
the deposition of amyloid fibrils in peripheral
nerves and organs. Tafamidis is the only approved
medicine to delay progression of TTR-FAP and has
emerged as the new standard of care. Efficacy
and safety of tafamidis for TTR-FAP have been
demonstrated in clinical trials, yet little is known
about its real-world effectiveness. Comprised of both
treated and untreated patients, the Transthyretin
Amyloidosis Outcomes Survey (THAOS) offers a
valuable opportunity to study treatment effectiveness
in the real world.

Objectives: To design a matching approach that
would result in a balanced dataset for the analysis of
treatment effect.

Methods: A matching approach was designed to
address characteristics particular to TTR-FAP and to
real-world treatment data in general. Patients in
THAOS are treated per standard of care, clinical dis-
cretion, and treatment availability. Prior to propensity
score estimation, missing baseline clinical data were
imputed via multiple imputation. Matching 1:4 was
performed in a three-level process of matching on
mutation, birth region, and treatment propensity score.
Match quality was maximized through the use of
multiple baselines for the untreated controls and the
use of matching ‘with replacement’ of controls.

Results: Under real-world conditions, striking dif-
ferences existed between treated and untreated pa-
tients. Treated and untreated propensity score
distributions prior to matching highlighted how well
the treatment propensity model provided good sep-
aration of the two groups, which implies potential
difficulties matching them. Post-matching, excellent
balance was achieved at baseline, allowing for ef-
fective analysis.

Conclusions: The use of multiple imputation and
treatment propensity scores within a multi-level
matching approach resulted in a well-matched dataset
ready for analysis. This provided a foundation to allow
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us to evaluate the effectiveness of the use of tafamidis
in real-world clinical settings.

699. Comparing Drug Effectiveness in Children
Using Propensity Scores Based on Different
Windows of Patient History: A Retrospective
Cohort Study

Osemeke Osokogu, Javeed Khan, Swabra Nakato,
Daniel Weibel, Maria de Ridder,
Miriam Sturkenboom and Katia Verhamme

Erasmus Medical Center, Rotterdam, Netherlands

Background: To control for confounding by indica-
tion in comparative (drug) effectiveness studies,
propensity scores (PS) methods may be utilized. Since
childhood diseases or outcomes are often acute, this
should be considered when defining the window
around which PSs are constructed.

Objectives: To compare the impact of different look
back periods in electronic health care data, for
constructing the PSs in a comparative effective study
on the prevention of asthma exacerbations in
children.

Methods: Using a retrospective cohort design, we
identified asthmatic children (5-17 years) from the
Dutch Integrated Primary Care information (IPCI) da-
tabase. We compared ‘new’ users of corticosteroids/
long-acting beta-2-agonists (ICS+LABA), either as
fixed (1 device) or loose combination (2 separate
inhaler devices) for the prevention of asthma exacerba-
tion. PS models for type of treatment were fitted using
co-morbidity and drug use history in different time
windows namely 1 week, 1 month, 3 months, 1 year
and full history prior to the start of treatment. Time
to first asthma exacerbation was analysed with Cox
Proportional Hazard regression. Different PS-matched
datasets based on the models with different time
windows were constructed and analysed. We
compared our results to published clinical trials on
the efficacy of ICS+LABA in the prevention of asthma
exacerbations.

Results: Out of 39,682 asthmatic children, 3,500
(8.8%) were new users of either ICS+LABA fixed
(3,324 [95.0%]) or loose (176 [5.0%]). The crude
HR for an asthma exacerbation, comparing ICS
+LABA fixed to loose was 0.37 (95% confidence
interval [CI]: 0.20; 0.66). PS-matched HRs (1-week,
1-month, 3-month, 1-year and full history) were 0.48

(95% CI: 0.22; 1.04); 0.60 (95% CI: 0.26; 1.38);
0.70 (95% CI: 0.31; 1.57), 0.56 (95%CI: 0.25; 1.24);
and 0.58 (95% CI: 0.24; 1.36) respectively.

Conclusions: In pediatric comparative (drug) effec-
tiveness studies, propensity score models can be used
to control for confounding by indication. The impact
of different look back periods is important; childhood
characteristics occurring during the 3 months before
treatment start should be utilized for the construction
of the propensity scores.

700. Propensity Score Prediction for Electronic
Healthcare Databases Using Super Learner and
High-Dimensional Propensity Score Methods

Cheng Ju1, Mary Combs1, Samuel D. Lendle1,
Jessica M. Franklin2, Richard Wyss2,
Sebastian Schneeweiss2 and Mark van der Laan1

1University of California, Berkeley, CA; 2Brigham
and Women’s Hospital, Boston, MA

Background: The optimal learner for prediction
modeling varies depending on the underlying data-
generating distribution. Super Learner (SL) is a
generic ensemble learning algorithm that uses cross-
validation to select among a “library” of candidate
prediction models. The SL is not restricted to a single
prediction model, but uses the strengths of a variety of
learning algorithms to adapt to different databases.
While the SL has been shown to perform well in a
number of settings, it has not been thoroughly evalu-
ated in large electronic healthcare databases that are
common in pharmacoepidemiology and comparative
effectiveness research.

Objectives: To evaluated the performance of the SL in
its ability to predict treatment assignment using three
published datasets based on electronic healthcare
claims databases.

Methods: We considered a library of algorithms that
consisted of both nonparametric and parametric
models. We also considered a novel strategy for
prediction modeling that combines the SL with the
high-dimensional propensity score (hdPS) variable
selection algorithm. Predictive performance was
assessed using three metrics: the negative log-
likelihood, area under the curve (AUC), and time
complexity.
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Results: Results showed that the best individual
algorithm, in terms of predictive performance, varied
across datasets. The SL was able to adapt to the given
dataset and optimize predictive performance relative to
any individual learner. Combining the SL with the
hdPS was the most consistent prediction method in
terms of minimizing the negative log-likelihood and
maximizing the AUC.

Conclusions: We found that the SL can easily take
advantage of the extra information provided by the
hdPS to improve its flexibility and performance in
healthcare claims data. While previous studies have
implemented the SL within healthcare claims data, this
study is the first to thoroughly investigate its perfor-
mance in combination with the hdPS within real em-
pirical datasets. Combining the hdPS with SL may
be promising for prediction modeling in large
healthcare databases.

701. Propensity Score Matching to Balance
Comparison Groups to Examine the Impact of
CoOccurring Chronic Conditions in a USMedicare
Population

Daniel B. Ng1, Katherine Gooch1, Eleanor Caplan2,
Ibrahim Abbass2, Paul Abbott3, Cindy Kirby3 and
Brandon Suehs2

1Astellas Pharma Global Development, Northbrook,
IL; 2Comprehensive Health Insights, Louisville, KY;
3Humana, Louisville, KY

Background: There is limited research examining the
impact of overactive bladder (OAB) when it is co-
occurring with other chronic medical conditions. In
order to examine the impact of comorbidity, it is
important to control for a variety of factors that may
bias assessments of health outcomes. Various methods
are available to control for confounders in studies
using administrative claims data.

Objectives: To construct two comparable cohorts
with and without OAB to examine the impact of
co-occurring OAB on healthcare resource utilization
(HRU), clinical outcomes, and costs among Medicare
patients with osteoporosis (OP).

Methods: A retrospective cohort study design was
used to examine HRU, clinical outcomes and costs in
two groups of patients with OP, with and without
co-occurring OAB using a US Medicare Advantage
database. All patients had 12 months of pre- and

post-index continuous enrollment. To balance the
groups on an array of baseline characteristics, a pro-
pensity score (PS) model was used to determine the
probability of being diagnosed with OAB conditional
on potential confounders between diagnosis of OAB
and study outcomes. Pre-specified PS variables includ-
ing age, sex, selected clinical characteristics, medica-
tion use, cost and HRU components. Patients with
OP, with and without OAB, were 1:1 matched using
the nearest neighbor, without a caliper and replace-
ment. The PS distribution, PS statistics, standardized
differences (SDiff), and other diagnostics were used
to assess and optimize the matching process.

Results: After applying selection criteria, 5,527 pa-
tients with OP and OAB and 136,791 patients with
OP and no OAB were identified. Prior to matching,
meaningful imbalance (SDiff > 0.20) was observed
on a number of clinical (e.g., RxRisk-V), utilization
(e.g., outpatient visits), and cost measures (e.g., total
costs). In addition to the pre-specified variables, addi-
tional variables were identified through a process of
modeling and balance assessment. After matching,
SDiff for all observed baseline variables was <0.10.
The c-statistic of the PS model estimated using the
matched sample was 0.58. Post-match PS distributions
were comparable and the distribution of the difference
in PS between matched pairs centered at 0.

Conclusions: PS matching was an efficient approach
to construct comparisons groups balanced on a wide
array of potentially confounding variables without
the complexity and attrition that may result from an
exact matching process.

702. Balance on Unmeasured Socioeconomic
Variables Obtained by Matching on Propensity
Score in a Vaccine Study

Kandace L. Amend, Bruce Turnbull, Li Zhou and
John D. Seeger

Optum, Boston, MA

Background: Propensity-score (PS) matching can be
used to improve balance on multiple confounders.
However, balance on unmeasured confounders is
not assured. Socioeconomic variables, such as in-
come are often not available in databases used for
pharmacoepidemiology, and these variables may be
particularly relevant as confounders in a vaccine
study.
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Objectives: In a post-marketing safety study of male
recipients of the human papillomavirus vaccine
(HPV4, Gardasil) that used PS matching to form co-
horts, we sought to evaluate the extent to which the
PS matching achieved balance on socioeconomic var-
iables that were only observed after the matching.

Methods: Within a health insurance claims database
(Optum), male recipients of HPV4 were propensity
score-matched to non-recipients between October
2009 and December 2015. Demographic characteris-
tics, measures of healthcare utilization, enrollment
characteristics, comorbidities, procedures and medica-
tions were included in the propensity score (36-38
variables). Separate PS models and matching was con-
ducted by calendar year and matched cohorts were
pooled across years. The baseline variables annual
household income and net worth were examined sub-
sequent to matching.

Results: A total of 52,679 HPV4 recipients and were
matched to an equal number of non-recipients, and
balance on the variables included in the PS (age distri-
bution and region, mean number of outpatient physi-
cian visits, preventive medicine visits, emergency
room visits, number of hospitalizations, laboratory
tests, and drugs dispensed) was good (absolute stan-
dardized differences <0.1). The subsequently-added
variables (income and net worth) were similarly well
balanced (absolute standardized differences also
<0.1).

Conclusions: In a study of commercially insured US
male vaccine recipients, PS matching on claims vari-
ables was able to achieve balance on income and net
worth, variables that had not been part of the PS.

703. Evaluation of the Sentinel Propensity Score
Matching Tool and a Commercial Cloud-Based
Analytic Platform

Jasmanda H. Wu1, Joshua J. Gagne2,
Shirley V. Wang2, Stephen L. Lin1,
Meera Kumar1 and Juhaeri Juhaeri1

1Sanofi, Bridgewater, NJ; 2Brigham and Women’s
Hospital and Harvard Medical School, Boston, MA

Background: Sentinel tools, including the Propensity
Score Matching (PSM) tool, have been developed to
perform semi-automatic cohort identification, con-
founding adjustment, diagnostic checks, aggregation,
and effect estimation across multiple databases.

Commercially available programs can perform similar
analyses.

Objectives: To evaluate the Sentinel PSM tool and the
Aetion platform for assessing a positive and a negative
drug-outcome association.

Methods: We selected a drug-event pair with an
established association (positive: angiotensin-
converting enzyme inhibitors [ACEIs] and angio-
edema) and a pair with no expected association (nega-
tive: ACEIs and gastrointestinal [GI] bleeding). We
used the Optum Clinformatics Data Mart mapped to
the Sentinel Common Data Model, and accessed the
MarketScan database via Aetion’s data connector. Eli-
gible participants were adult (age ≥18 years) patients
who were new users of ACEIs or β-blockers between
1/1/2009 and 12/31/2014 for both databases. Angio-
edema was ascertained by ICD-9-CM code 995.1 in
any position. GI bleeding was ascertained by primary
inpatient ICD-9-CM codes. We used Cox proportional
hazards models to compare rates of each event be-
tween two groups after 1:1 propensity score matching.

Results: A total of 473,789 ACEI and 342,304 β-
blocker initiators were identified in the Optum data
using the PSM tool. Before matching, ACEI initiators
were older. The two groups were well balanced after
matching. A total of 774 angioedema events (546 for
ACEIs and 228 for β-blockers) were observed within
1 year in the matched cohorts. ACEI initiators had a
higher rate of angioedema (ACEI vs. β-blocker: 1.38
vs. 0.67/100,000 person-years; adjusted HR, 2.37;
95% CI, 1.96-2.88). A total of 2,133 GI bleeding
events (863 for ACEIs and 1,270 for β-blockers) were
observed within 1 year in the matched cohorts. The
rate of GI bleeding was lower in ACEI initiators
(ACEI vs. β-blocker: 1.07 vs. 1.61/100,000 person-
years; adjusted HR, 0.69; 95% CI 0.62-0.77). HRs
using the Aetion platform with the MarketScan data
were: 2.37 (95% CI, 2.24-2.51) for angioedema, and
0.76 (95% CI, 0.72-0.80) for GI bleeding.

Conclusions: In two separate databases, analyses of a
positive control and a negative control using the Sen-
tinel PSM tool and the Aetion platform produced sim-
ilar results. No safety signal was generated for ACEIs
vs. β-blockers and GI bleeding; however the role of
confounding in the apparent protective effect of ACEI
cannot be ruled out. Further investigation is
warranted.
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704. Assessment Methods and Major Results of the
18-Month, 3-Year and 7-Year Assessments of Risk
Evaluation and Mitigation Strategies (REMS) for
Varenicline (Chantix®)

Kandace L. Amend1, Muhammad Younus2,
Kenneth R. Petronis2, Jingping Mo2,
Xiangmei Gu1 and Cheryl Enger1

1Optum, Boston, MA; 2Worldwide Safety and Regula-
tory, Pfizer Inc., New York, NY

Background: A medication guide (MG) is used to in-
form patients about potential serious risks associated
with varenicline. Periodic assessment of the effective-
ness of the MG is a requirement of the Risk Evaluation
and Mitigation Strategies (REMS) for varenicline ap-
proved in 2009.

Objectives: To summarize results of surveys evaluat-
ing patients’ understanding of the key messages of
varenicline MG conducted at 18-month, 3-year, and
7-year after approval of the REMS.

Methods: Survey methodology was identical in all 3
assessments. A self-administered questionnaire was
mailed to varenicline users identified in a US claims
database. Questions focused on understanding of po-
tential risks outlined in the MG: neuropsychiatric
symptoms (NPS), allergic reactions, skin reactions,
and cardiovascular disease. Several measures were im-
plemented during data collection to achieve target
sample size. Both crude and weighted analyses were
conducted for risks comprehension data.

Results: Similar numbers of patients were invited for 3
survey assessments: 3,568 for the 18-month survey,
3,238 for the 3-year survey, and 3,618 for the 7-year
survey, with survey response rate between 18% and
19%. Among responders in each survey, approxi-
mately 90% recalled receiving the MG, and at least
80% had read all or part of it. Slightly higher propor-
tions of correct responses to all risk comprehension
questions were noted among patients who read the
MG compared to those who did not read it, e.g., in
the 7-year survey 92% of those who had read the MG
provided at least 1 of 3 correct answers related to the
NPS compared to 85% of those did not read the MG.
Detailed results across all 3 surveys will be presented.

Conclusions: Varenicline MG was widely received
and the safety information conveyed about potential
risk of NPS and other 3 risks was generally well

understood among respondents in all 3 surveys. Sur-
vey methods from the multi-year assessment of the
varenicline REMS may be implemented for assess-
ments of other MGs and other patient-directed educa-
tional materials.

705. Evaluating the Effectiveness of Additional
Risk Minimisation Measures (aRMM) for
Voriconazole in 10 European Countries

Joanna Lem1, Muhammad Younus1, Jalal Aram1,
Shahrzad Moosavi1, Klaus Freivogel2,
Anne Lewis3 and Rachel E. Sobel1

1Pfizer Inc., New York, NY; 2United BioSource GmbH,
Munich, Germany; 3Clermont Consulting Group,
LLC., Charlston, SC

Background: aRMMs for voriconazole (Healthcare
Professional (HCP) Question & Answer (Q&A)
Brochure, HCP Checklist, and Patient Alert Card)
were implemented across EU starting in 2014 to
minimize 3 key risks: hepatotoxicity, phototoxicity,
and squamous cell carcinoma (SCC) of the skin.
Effectiveness of aRMMs must be evaluated.

Objectives: To evaluate the effectiveness of aRMMs
implemented to minimize 3 key risks.

Methods: An online survey was conducted among
specialty HCPs in 10 EU countries who were mailed
aRMMs 12 months prior. The survey assessed aware-
ness and utilization of aRMMs, HCP knowledge of the
3 key risks and risk minimization (RM) practices, and
self-reported RM behaviors after aRMMs implementa-
tion. Statistical analyses were descriptive.

Results: Of 27,396 specialty HCPs invited to partici-
pate, 332 completed the survey. The majority of
completers were from Spain (57.5%, n = 191) and
France (12.7%, n = 42). The undeliverable rate of
aRMMs was low (2.4%); however, only 19.6%-
25.9% of respondents recalled receipt of the 3 types
of aRMMs. Of those who recalled receiving the
Brochure, Checklist and Alert Card (n = 65, n = 75,
n = 86, respectively), 87.7% (n = 57) reported reading
all or some of the Brochure, 65.3% (n = 49) reported
always or sometimes using the Checklist, and 67.4%
(n = 58) reported always or sometimes using the Alert
Card. Knowledge of hepatotoxicity, phototoxicity, and
SCC were 96.4%, 88.6% and 44.3%, respectively.
Knowledge of RM practices was mixed. Reading of
the Brochure was associated with slightly higher
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knowledge and RM behavior in accordance with
aRMMs compared to those who did not read the
Brochure.

Conclusions: Knowledge of hepatotoxicity and pho-
totoxicity and associated RM practices was relatively
high despite low reported receipt of the aRMMs. The
lower knowledge of SCC risk may be related to its
rarity and other factors. Indirectly, the results suggest
that SmPC remains the primary safety communication
tool to HCPs. The results should be interpreted
with caution because of the low response rate, un-
known generalizability and no data pre-aRMMs
implementation.

706. Variability in Reporting Participation Data in
Survey Studies Evaluating the Effectiveness of Risk
Minimisation Measures in the European Union

Esther Artime1, Pareen Vora2, Alex Asiimwe2,
Montse Soriano-Gabarro2 and Nawab Qizilbash1,3

1OXON Epidemiology, Madrid, Spain; 2Bayer AG,
Pharmaceuticals, Berlin, Germany; 3London School
of Hygiene and Tropical Medicine, London, United
Kingdom

Background: Good Pharmacovigilance Practice
Module XVI Appendix 1 for the evaluation of the
effectiveness of risk minimisation measures (RMMs)
in survey studies includes the need to document
recruitment strategy. This guidance is general and
can be widely interpreted.

Objectives: To describe variability in reporting
participation data in survey studies evaluating the
effectiveness of RMMs in the European Union (EU).

Methods: The EU Register of Post-Authorisation
Studies (EU PAS Register) was used to identify
completed survey studies evaluating the effectiveness
of RMMs in the EU up to August 30, 2016.

Results: From 872 studies in the EU PAS Register, 76
were risk minimisation studies, of which 39 were
survey studies conducted in ≥1 EU country, planned,
ongoing or finalised. Of these, ten were available with
reports. Three additional reports were obtained from
sponsor companies. All 13 studies targeted healthcare
professionals; two also targeted patients. Just over half
of the studies described how participation data had
been derived using flowcharts or tables. Participation
sets were inconsistently named and reported: 10/13

reported invited (solicited; approached; contacted),
7/13 contacted (responding; reached), 6/13 screened,
7/13 eligible, 5/13 agree (participating; recruited;
consented), and 13/13 completers (active; partici-
pants). The min–max number of sets reported was
1-6. The number of undelivered invitations was men-
tioned in one study. The target sample was specified
in 11 reports. Participation rates were reported in
6/13, and the definitions of the numerator and denom-
inator used varied: three reported eligible/screened,
three used reached/invited or contacted/approached,
two used completers/eligible. Other rates included:
contact rate (contacted/targeted, completers/contacted)
and cooperation rate (completers/agreed, screened/
reached). Response rate was defined as agreed/
contacted in one report and screened/(Invited-
undelivered) in another report. Participation rates
ranged from 98.3% (ineligible+eligible/screened) to
1.7% (screened/invited-undelivered).

Conclusions: There is wide variability in reporting
participation data in survey studies to evaluate the ef-
fectiveness of RMMs in EU. Meaningful interpretation
of studies requires standardisation of reporting and use
of definitions.

707. Sampling Methods Used and Country
Selection in Survey Studies Evaluating the
Effectiveness of Risk Minimisation Measures in the
European Union

Esther Artime1, Pareen Vora2, Alex Asiimwe2,
Montse Soriano-Gabarro2 and Nawab Qizilbash1,3

1OXON Epidemiology, Madrid, Spain; 2Bayer AG,
Pharmaceuticals, Berlin, Germany; 3London School
of Hygiene and Tropical Medicine, London, United
Kingdom

Background: Good Pharmacovigilance Practice
Module XVI Appendix 1 for the evaluation of the
effectiveness of risk minimisation measures
(RMMs) in survey studies includes the design of an
appropriate sampling procedure to minimise selection
bias. This guidance is general and can be widely
interpreted.

Objectives: To describe sampling methods used and the
choice of countries in survey studies evaluating the
effectiveness of RMMs in the European Union (EU).

Methods: The EU Register of Post-Authorisation
Studies (EU PAS Register) was used to identify
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completed survey studies evaluating the effectiveness
of RMMs in EU up to August 30, 2016.

Results: From 872 studies in the EU PAS Register, 76
were risk minimisation studies, of which 39 were
survey studies conducted in ≥1 EU country, planned,
ongoing or finalised. Of these, ten were available with
reports. Three additional reports were obtained from
sponsor companies. All 13 studies targeted healthcare
professionals (HCPs); two also targeted patients. Nine-
teen of the 28 EU member states were selected to
participate in the 13 studies. Most frequently selected
countries were United Kingdom (76.9%), Spain
(69.2%), Germany and Denmark (61.5%), France
(53.8%), Sweden and the Netherlands (46.1%) and
Italy (38.5%). The least selected were Romania,
Bulgaria, Czech Republic and Finland. The median
number of countries per study was seven and the mean
six (min 1, max 10). In the selected countries, all
studies targeted prescribers (7 specialists, 12 general
practitioners). Two studies also targeted patients, three
pharmacists and two nurses. The sampling frames
were mainly lists of HCPs targeted to receive the
educational materials (7/13) and panels (4/13). Of the
13 studies, eight used random sampling which was
also stratified in two of the studies. In five studies,
potential participants were approached by phone
and email, four by email and postal mail and one
by email only.

Conclusions: There is insufficient detail in reports
to assess how well the planned sampling method
performed and hence assess representativeness of
the final results. Most studies used five or more
countries to provide generalisable results to the
EU, although there was wide variation in the coun-
tries selected.

708. How Post Authorisation Safety Studies (PASS)
Are Used to Assess the Effectiveness of Risk
Minimisation Measures (RMMs)

Mariana Almas1, Pierre Engel2, Vasco Maria3,
Aaron Mendelsohn4 and Stella Blackburn1

1QuintilesIMS, Reading, United Kingdom; 2QuintilesIMS,
Paris, France; 3Faculdade de Medicina da
Universidade de Lisboa, Lisbon, Portugal; 4QuintilesIMS,
Cambridge, MA

Background: Since 2012, Marketing Authorisation
Holders in the European Union must assess the effec-
tiveness of Risk Minimisation Measures (RMMs), i.e.

interventions to reduce the occurrence and/or
severity of adverse reactions. According to Good
Pharmacovigilance Practices, a dual evidence-based
approach can be used for evaluating RMM effective-
ness by assessing process indicators (distribution/
awareness of the RMM, acquired knowledge and con-
sequent behavioural changes) and outcome indicators
(level of risk control achieved with the RMM). How-
ever, universally agreed methodological standards for
evaluating RMM effectiveness do not exist. Formal
studies for RMM effectiveness assessment fall under
the definition of Post Authorisation Safety Studies
(PASS).

Objectives: To determine which study designs and
indicators of effectiveness have been employed by
PASS assessing the effectiveness of RMMs.

Methods: We identified PASS protocols submitted
between July 2012 and July 2015 from the publically
available Pharmacovigilance Risk Assessment Com-
mittee meeting minutes. We obtained study-related
information from the European Medicines Agency’s
website and European Network of Pharmacovigilance
and Pharmacoepidemiology electronic register.
Descriptive statistics were used to summarise the
results.

Results: Forty-eight PASS assessing the effectiveness
of RMM were identified, 18 of which had a full proto-
col available. The most common study design was a
cross-sectional survey (39%), followed by longitudi-
nal designs leveraging patient medical records (22%),
and lastly longitudinal primary data collection designs
(11%). Combined designs were uncommon (17%).
Most PASS assessing effectiveness of RMMs focused
on prescription patterns and drug use as a surrogate of
prescribers and patients’ behaviour (83%), awareness
of the RMMs by the targeted recipients (61%) and
adequate knowledge/understanding of the messages
transmitted by the RMM (50%). Outcome indicators
were rarely defined (11%).

Conclusions: Our review shows that heterogeneous
methods were used to assess the effectiveness of
RMMs. However, the effect of the exposure to the
RMM on the desired outcome was often not clearly
addressed in the protocols. Measuring the effective-
ness of RMMs may require utilising the strengths of
different study designs, data sources and quantitative
and qualitative techniques and at the same time be pro-
portionate to the risk, avoiding counterproductive bur-
den on the healthcare system.

abstract426

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



709. A Review of Studies Utilizing Secondary Data
to Evaluate the Effectiveness of Risk Minimisation
Measures in European Union (EU) Using the EU
Electronic Register of Post-Authorisation Studies
(EU PAS Register)

Pareen Vora1, Esther Artime2,
Montse Soriano-Gabarro1, Nawab Qizilbash2,3 and
Alex Asiimwe1

1Bayer AG, Pharmaceuticals, Berlin, Germany;
2OXON Epidemiology, Madrid, Spain; 3London
School of Hygiene and Tropical Medicine, London,
United Kingdom

Background: An important element of risk manage-
ment is planning and implementation of risk
minimisation measures [RMMs] (routine or addi-
tional) and to evaluate their effectiveness. The
effectiveness of RMMs can be evaluated by process
or outcome indicators. Process indicators measure the
implementation of risk minimisation (RM) programme
and outcome indicators measure the level of risk
control achieved.

Objectives: The aim of this review is to characterize
studies utilizing secondary data to evaluate the effec-
tiveness of RMMs in EU registered in the EU PAS
Register.

Methods: All RM studies using secondary data to
evaluate the effectiveness of RMMs including addi-
tional or routine RMMs conducted in at least one EU
country for which full or summary study report was
available in the EU PAS Register up to Aug 30,
2016 were included.

Results: Out of 872 studies registered in the EU PAS
Register, 76 were RM studies, of which 32 utilized
secondary data (planned/ongoing/completed). Among
these, nine studies were identified with study reports
available. Of the nine studies, seven were retrospective
cohort studies and two were cross-sectional studies.
All seven retrospective studies were drug utilization
studies of which three had a pre-post design. The sec-
ondary data sources utilized in these studies included
primary care databases and medical records. The most
frequent countries (≥3) from which secondary data
were used are United Kingdom [UK] (n = 8),
Germany (n = 3), and Netherlands (n = 3). Five studies
involving UK utilized Clinical Practice Research
Datalink database. All nine studies evaluated
additional RMMs which included education materials,

a pregnancy prevention programme, dear healthcare
professional communications; five studies also evalu-
ated routine RMMs (label changes). RMMs were
evaluated using outcome indicators (reduction in the
incidence of the specified risk including changes in
exposure). According to the conclusion in the study
reports, 10 of 25 indicators in nine studies were
successful, two were inconclusive, and could not be
determined for the remaining 13 due to limited
Information.

Conclusions: The EU PAS Register is a valuable
resource for the studies evaluating the effectiveness
of RMMs for which detailed study reports are
available. Characterization of these studies can help
to share experiences, learnings, and develop further
guidance to improve study designs and reporting.

710. REMS Survey Response Rate by Stakeholder
Type, Mode of Invitation Delivery, and Method of
Completion

Kristin Veley1, Deborah Covington1,
Samantha Sites1 and Robin Kinard2

1Evidera, Waltham, MA; 2PPD, Morrisville, NC

Background: REMS surveys seek to assess partici-
pants’ understanding of the key risk messages of
REMS programs and are critical to maintaining effec-
tive REMS programs.

Objectives: To examine REMS survey response rates
by stakeholder type, mode of invitation delivery, and
method of survey completion.

Methods: This retrospective analysis of data col-
lected from REMS surveys conducted by a major
CRO over the past 5 years examined survey recruit-
ment and completion metrics. Response rates were
compared across 3 stakeholder types (i.e., HCP,
patient/caregiver, and pharmacist), 4 modes of invita-
tion delivery (i.e., email, fax, phone, hardcopy mail),
and 3 methods of survey completion (i.e., online,
phone, fax).

Results: Response rate data were available for 21
surveys conducted among HCPs (n = 10), pharmacists
(n = 6), and patients/caregivers (n = 5) from 2011 to
2016. Primary modes of invitation delivery were fax
(n = 10), email (n = 7), phone (n = 2), and hardcopy
mail (n = 2). All surveys were available both online
and via telephone, and 6 surveys were also offered
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via fax. Response rates varied by stakeholder type
(pharmacist, 15.8%; HCP, 8.8%; patient/caregiver,
4.7%), primary mode of invitation delivery (phone,
23.3%; fax, 8.8%; email, 8.0%; hardcopy mail,
7.7%), and primary method of survey completion
(phone, 23.3%; fax, 14.2%; online, 6.3%). Three sur-
veys had response rates over 30% (nearly double the
4th highest response rate); combinations of stake-
holders, invitation delivery modes, and completion
methods for these surveys were: HCPs invited only
via fax who completed the survey primarily via fax;
pharmacists invited primarily via email who com-
pleted the survey primarily online; and pharmacists
invited only via telephone who completed the survey
primarily via telephone.

Conclusions: Results suggest that achieving high
response rates may depend less on offering a
diversity of recruitment and completion methods
and more on tailoring methods to the targeted stake-
holder. In a follow-up study, we will further explore
factors affecting response rate, including the source,
type, and quality of contact information for
stakeholders.

711. Evaluation of the Effectiveness of Risk
Minimisation Measures: A Survey Among Health
Care Professionals to Assess Their Knowledge and
Attitudes on Prescribing Conditions of Instanyl® in
France and the Netherlands

Massoud Toussi, Isabelle Bardoulat and
Anna Garofano

QuintilesIMS, Paris, France

Background: Instanyl (intranasal fentanyl) is an
opioid analgesic indicated for the management of
breakthrough pain in adults already receiving mainte-
nance opioid therapy for chronic cancer pain. As part
of a risk minimization activity, the educational
materials were distributed to healthcare professionals
(HCPs) in Europe in the countries where the drug is
marketed. This survey evaluates the effectiveness of
risk minimization measures (RMM).

Objectives: To measure the proportion of targeted
physicians who received, understood and followed
the safety information about Instanyl.

Methods: Cross-sectional, anonymous survey among
prescribers of Instanyl in 2 European countries. Data
about knowledge and prescribing attitude of 310

prescribing physicians were collected and analysed
descriptively.

Results: 96.8% of participating physicians correctly
identified that episodes of breakthrough cancer pain
in patients already receiving an opiod medication for
chronic background pain as the approved indication,
and among GPs this rose to 99.2%. The daily dose
(72.5%), the interval between treatments (60%), the
maximum number of puffs (86.4%) reported by the
physicians was equal to the recommended maximum
or more conservative. Physicians had also a high
level of knowledge of the presxribing conditions of
Instanyl, and knew not to use it in patients: with recur-
rent epistaxis (97.2%), severe respiratory depression or
severe obstructive lung disease (91.9%), previous
facial radiotherapy (89.9%), or current maintenance
opioid therapy (85.8%). 91.0% of physicians avoided
the use in patients at potential risk of substance abuse
or dependence. 15.9% of physicians reported using
Instanyl in patients without cancer pain, and there
were mostly for a range of other froms of chronic pain.
This was particularly prevalent among anesthiologists,
24.7% of whom reported using in patients without
cancer pain.

Conclusions: This survey found participating physi-
cians in France and the Netherlands were knowledge-
able of the approved indication and of the safe use of
Instanyl. Some physicians reported they used Instanyl
in patients without cancer, and in patients without
background opiod maintenance therapy, even though
they were fully knowledgeable of the indication and
safe use of the product. It thus seems physicians weigh
up benefits versus and risks in deciding in which
patietns to use Instanyl.

712. Impact of Risk Minimization Measures on the
Use of Cilostazol in Europe

Jordi Castellsague1, Brian Calingaert2,
Beatriz Poblador-Plou3, Maria Giner-Soriano4,5,
Marie Linder6, Oliver Scholle7, Alejandro Arana1,
Christine Bui2, Clara Laguna3,
Alexandra Prados-Torres3, Albert Roso-Llorach4,5 and
Susana Perez-Gutthann1

1RTI Health Solutions, Barcelona, Spain; 2RTI Health
Solutions, Research Triangle Park, NC; 3EpiChron
Research Group on Chronic Diseases, IIS Aragón, Ar-
agon Health Sciences Institute (IACS), REDISSEC,
Zaragoza, Spain; 4Institut Universitari d’Investigació
en Atenció Primària Jordi Gol (IDIAP Jordi Gol),
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Barcelona, Spain; 5Universitat Autònoma de Barce-
lona, Bellaterra (Cerdanyola del Vallès), Spain;
6Karolinska Institutet, Stockholm, Sweden; 7Leibniz
Institute for Prevention Research and Epidemiology –
BIPS GmbH, Bremen, Germany

Background: Cilostazol is indicated in Europe to im-
prove walking distance in patients with intermittent
claudication. The European Medicines Agency evalu-
ated its benefit/risk and recommended labeling
changes to minimize risks.

Objectives: To evaluate the impact of cilostazol
labeling changes in diverse European health systems.

Methods: Observational study of new users of
cilostazol in five health care databases: THIN
(United Kingdom), EpiChron and SIDIAP (Spain),
Swedish National Databases, and GePaRD
(Germany). We evaluated the impact of labeling
changes by comparing the characteristics of new users
of cilostazol before (2002-2012) and after (2014) the
implementation of labeling changes (2013). Character-
istics evaluated were smoking, early monitoring of
users, new cardiovascular (CV) contraindications,
concurrent use of ≥2 antiplatelets, monitoring of users
at high CV risk, and dose reduction in users treated
with potent CYP3A4/CYP2C19 inhibitors.

Results: Overall, 22,593 and 1,821 new users of
cilostazol were included before and after labeling
changes, respectively. After labeling changes, the
prevalence of cilostazol use decreased in all the study
populations (13% to 57% reduction). Smoking de-
creased only in EpiChron (16% of users before vs.
8% after). Early monitoring increased in THIN (50%
of users vs. 69%), EpiChron (21% vs. 24%), and
Sweden (9% vs. 13%). New CV contraindications
decreased in all study populations: THIN, 2% vs.
1%; EpiChron, 2% vs. 0.3%; SIDIAP, 3% vs. 1%;
Sweden, 5% vs. 3%; and GePaRD, 12% vs. 11%.
Use of ≥2 antiplatelet drugs decreased in THIN (10%
vs. 3%), EpiChron (14% vs. 7%), and Sweden (8%
vs. 7%). Monitoring of users at high CV risk, com-
pared to users not at high risk, increased in SIDIAP
(32% increase of visits rate ratio), Sweden (9%), and
GePaRD (17%). Concurrent use of cilostazol 200 mg
and potent inhibitors decreased in all study popula-
tions: THIN, 20% vs. 6%; EpiChron, 10% vs. 0%;
Sweden, 2% vs. 1%; and GePaRD, 4% vs. 2%. Few
patients had dose reduction before or after labeling
changes.

Conclusions: This study found a decrease in cilostazol
use after labelling changes; results are compatible with
a positive effect of these changes in the UK, Spain,
Sweden, and Germany.

713. Efficacy and Safety of Patiromer in
Hyperkalemia: A Systematic Review and Meta-
Analysis

Saibal Das, Jayanta Kumar Dey, Sumalya Sen and
Rishav Mukherjee

Christian Medical College, Vellore, India

Background: Patients at high risk for hyperkalemia
are those with ≥ stage 3 chronic kidney disease
(CKD), with/without diabetes or heart failure, who
are being treated with drugs that inhibit renal K+

excretion. Patiromer is a newly approved K+ binding
polymer used in such patients. There is inadequate
collective data on some important efficacy and safety
parameters of this drug.

Objectives: To evaluate the efficacy and safety of
patiromer in hyperkalemia in patients with heart
failure or CKD.

Methods: This systematic review and meta-analysis
(using random effects model) was performed follow-
ing PRISMA guideline. The Cochrane Renal Group’s
Specialized Register was searched through contact
with the Trials’ Search Coordinator. Randomized con-
trolled trials with patiromer in patients with developed
or risks of developing hyperkalemia, comparing
against an active comparator or placebo were included.
All-cause mortality, reduction in hospitalization, epi-
sodes of hypokalemia/hyperkalemia, and cardiovascu-
lar/gastrointestinal adverse events (risk ratio) during
treatment period were our primary outcomes. Serial
change in serum K+ till end of treatment or follow-up
during trial period and all other reported adverse
reactions (risk ratio or RR) during treatment period
were our secondary outcomes. RevMan (5.1) was used
for the meta-analysis.

Results: Three studies met our inclusion and exclu-
sion criteria. There was no significant (p = 0.30)
improvement in all-cause mortality with patiromer
compared to placebo (RR 0.31, 95% CI: 0.03-2.90,
i2 = 0%). Lower dose of patiromer had no significant
(p = 0.53) mortality benefits than higher dose (RR
0.64, 95% CI: 0.16-2.61). Hospitalization data were
not available. There was no significant (p = 0.26)
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improvement in serious cardiovascular events with
patiromer compared to placebo (RR 3.50, 95% CI:
0.40-30.27). Although serious gastrointestinal
events were more with placebo, there was signifi-
cant reduction (p = 0.02) in risk of non-serious gas-
trointestinal events with placebo (RR 7.23, 95% CI:
1.35-38.71, i2 = 0%). Patiromer lowered serum K+

more than placebo, and there were more patients
with hyperkalemia with placebo. The higher dose
was associated with better efficacy, but more ad-
verse events.

Conclusions: This study found that among patients
with CKD or heart failure, patiromer was not associ-
ated with improvement in all-cause mortality or seri-
ous cardiovascular events compared to placebo but
was associated with reduction in the risk of non-seri-
ous gastrointestinal events.

714. Prophylactic Antibiotics for Children with
Vesicoureteral Reflux: A Meta-Analysis

Hyun Jin Choi1,2, Kyounghoon Park1,
Joongyub Lee2 and Byung-Joo Park1

1Seoul National University College of Medicine,
Seoul, Republic of Korea; 2Seoul National University
Hospital, Seoul, Republic of Korea

Background: Controversy exists concerning using
prophylactic antibiotics for children with
vesicoureteral reflux (VUR). Previous studies have
reported conflicting results of the efficacy of prophy-
lactic antibiotics for children with VUR.

Objectives: To evaluate whether antibiotic prophy-
laxis in children with VUR is more effective than
placebo/no prophylaxis in preventing recurrent urinary
tract infection and define those patients more likely to
benefit from antibiotic prophylaxis.

Methods: This study conducted a systematic review
of randomized controlled trials (RCTs) comparing an-
tibiotic prophylaxis with placebo/no prophylaxis for
preventing recurrent urinary tract infections in children
with VUR. The relevant studies were identified from
MEDLINE, EMBASE and the Cochrane Central
Register of Controlled Trials according to a search
strategy. Two researchers independently extracted the
data and assessed risk of bias for the identified studies.
Any difference in opinion was resolved by consensus
between the authors. Meta-regression was used to
evaluate the efficacy of prophylactic antibiotics

depending on age and gender. Potential publication
bias was evaluated.

Results: Eight RCTs were identified. Antibiotic
prophylaxis did not significantly reduce overall recur-
rence of urinary tract infection (Relative risk 0.77,
95% confidence interval 0.56, 1.06), and there was ev-
idence for heterogeneity across studies (P = 0.026).
Prophylactic antibiotics were found to be efficacious
for girls by meta-regression (P = 0.017).

Conclusions: While prophylactic antibiotics showed
no significant effects in children with VUR, the
heterogeneity of studies suggests that other factors
may contribute to this finding. A meta-regression
analysis raised the possibility that girls are more likely
to benefit from antibiotic prophylaxis.

715. Use of Health Administrative Claims Data in a
Pragmatic Clinical Trial of Academic Detailing to
Improve Prescribing

Mina Tadrous1, Kinwah Fung2, Laura Desveaux3,
Monica Taljaard4, Tara Gomes1 and Noah Ivers3

1St. Michael’s Hospital, Toronto, ON, Canada; 2Insti-
tute for Clinical Evaluative Sciences, Toronto, ON,
Canada; 3Women’s College Hospital, Toronto, ON,
Canada; 4The Ottawa Hospital Research Institute,
Ottawa, ON, Canada

Background: Inappropriate prescribing can lead to
harmful patient outcomes and is a burden on strained
healthcare systems. Interventions to improve prescrib-
ing are needed but evidence from pragmatic clinical
trials assessing their real-world effectiveness is limited
due to the high cost of completing such studies. The
use of healthcare administrative claims date within
pragmatic clinical trials presents an opportunity to
conduct more pragmatic RCTs at a fraction of the cost
by facilitating patient identification, recruitment and
follow-up.

Objectives: To use administrative claims data to
conduct a pragmatic clinical trial of an academic
detailing intervention designed to improve antipsy-
chotic prescribing in nursing homes.

Methods: We conducted a pragmatic, cluster-
randomized trial comparing academic detailing to
usual care on prescribing of antipsychotics in nursing
homes in Ontario, Canada. The primary outcome was
the proportion of residents dispensed continuous
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antipsychotics in the past 28 days, and secondary out-
comes included prescribing of other psychotropic
medications and clinical outcomes such as hospitaliza-
tions. All primary and secondary prescribing outcomes
were assessed at baseline and at 3 and 6 months post
intervention.

Results: A total of 40 homes were randomized to
either arm of the study in October 2015. Linking of
administrative claims data was possible for all of the
homes with a total of 5,358 nursing home residents
included at baseline. Overall, homes recruited had
lower antipsychotic use rates than the provincial aver-
age (24.0% vs. 28.8%). Similar rates of antipsychotic
use were found in both the control (22.6%) and inter-
vention arms (22.2%) at baseline. Relative to baseline,
rates were reduced in both arms at 3 months (19.0%
and 16.8%, respectively) and 6 months (21.7% and
20.9%, respectively). No statistically significant differ-
ences were found between arms for any of the primary
or secondary outcomes.

Conclusions: Use of administrative claims data pre-
sents a unique opportunity when conducting pragmatic
clinical trials of healthcare interventions. The use of
claims data provided the ability to measure clinically
relevant outcomes easily and in a timely manner for
policy-makers, although outcomes were limited to data
routinely captured. In our study, academic detailing
did not appear to significantly reduce prescribing of
antipsychotics, likely due to already low rates of
use in recruited homes and low intensity of the
intervention.

716. The Benzodiazepine Discontinuation Study
(BEDS): Non-Controlled Interventional Study

Joana S.S. Oliveira1,2, Inês T.D. Neves1,
Milene Fernandes1, Osvaldo Santos1 and
Vasco Maria1,2

1IMP&SP, Faculty of Medicine, University of Lisbon,
Lisbon, Portugal; 2Regional Health Administration
of Lisbon, Lisbon, Portugal

Background: Benzodiazepines (BZD) are used for
anxiety and sleep disorders, among other conditions
for which short-term efficacy is well established. Its
inadequate chronic use is common. Achieving
discontinuation is difficult and there is a lack of
effective withdrawal protocols.

Objectives: To access feasibility of a BZD withdrawal
protocol in primary care (PC) practice.

Methods: A non-controlled open-label interventional
study. General practitioners (GP) from public PC units
have consecutively recruited 18-85 years old patients,
using at least 1 BZD for more than 3 months and mo-
tivated for BZD discontinuation. Patients taking more
than 30mg of diazepam (or BZD equivalent), taking
zolpidem, having other substance abuse history or a
major psychiatric disease were excluded. The inter-
vention began with a switch from initial BZD to an
equivalent dose of diazepam. Patients were encour-
aged to gradually reduce the dose, according to a
standardized clinical protocol, with a contact every
2 weeks. Primary outcome was: proportion of patients
who stopped BZD consumption at the end of the inter-
vention. Other outcomes were: proportion of patients
who reduced at least 80% of initial BZD daily dose,
presence of withdrawal symptoms, patients’ and GP’s
satisfaction with the protocol. Groups were compared
through Chi-square and Fisher’s exact test.

Results: Overall, 66 patients were enrolled: 74% fe-
male, 66.7% more than 64 years old. Two participants
were withdrawn due to medical reasons and therefore
excluded from efficacy analysis; 3 participants pre-
sented protocol deviations. Overall, 60.9% of recruited
participants completed the intervention with success.
Success was 62.3% when participants deviating proto-
col were excluded (n = 61). Men had a higher success
rate (88%) than women (45%). Five patients reported
at least 1 withdrawal symptom and doctors assumed
it was the reason for dropout. Insomnia and anxiety
were the most reported withdrawal symptoms. No se-
vere adverse event was reported. All GP (n = 17) con-
sidered the clinical protocol useful and 88% reported
that it may be used in daily practice. Majority (77%)
of patients who completed the protocol was satisfied.

Conclusions: The BZD withdrawal clinical protocol
seems feasible and well accepted at PC level, with
60% of success.

717. Pharmacist-Led Intervention to Enhance
Medication Adherence in Patients with Acute
Coronary Syndrome in Vietnam: A Randomized
Controlled Trial

Thang Nguyen1,2, Phu T. Nguyen3, Ha T. Tran3,
Ngoc V. Nguyen3, Hoa Q. Nguyen3, Ban N. Ha4,
Thao H. Nguyen3, Tam T. Pham1 and Katja Taxis2
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1Can Tho University of Medicine and Pharmacy, Can
Tho City, Viet Nam; 2University of Groningen,
Groningen, Netherlands; 3University of Medicine
and Pharmacy, Ho Chi Minh City, Viet Nam; 4Heart
Institute, Ho Chi Minh City, Viet Nam

Background: Patient adherence to treatment improves
outcomes of acute coronary syndrome, but few
adherence-enhancing interventions have been tested
in low- and middle-income countries.

Objectives:We aimed to assess whether a pharmacist-
led intervention enhances medication adherence in
patients with acute coronary syndrome and reduces
mortality and hospital readmission.

Methods: We conducted a randomized controlled trial
in a specialized hospital in Vietnam. Patients with
acute coronary syndrome were recruited during hospi-
talization and followed 3 months after discharge. Inter-
vention patients received two educational and
behavioral interventions by a pharmacist: (1) face-to-
face during hospitalization and (2) by telephone within
2 weeks after discharge. Primary outcome was the pro-
portion of adherent patients 1 month after discharge,
measured using the 8-item Morisky Medication
Adherence Scale by blinded assessors. Secondary out-
comes were the proportion of patients (1) adherent to
treatment and (2) dying or being readmitted to hospital
due to cardiovascular events 3 months after discharge.
Logistic regression was used to analyze data. Registra-
tion: Clinicaltrials.gov (NCT02787941).

Results: Overall, 172 patients (83 intervention, 89
control) were included (mean age 61 (SD 9.6) years,
73% male). The analysis including 66 intervention
patients (excluding 12 dropouts, 5 not receiving the
intervention) and 68 control patients (excluding
21 dropouts), showed a significant impact on medication
adherence 1 month after discharge (OR 4.88; 95%
CI 1.01-23.52). Adherence was 97% in intervention,
87% in control patients. There was no effect on
3-month outcomes: medication adherence (OR 3.00;
95% CI 0.59-15.51) and mortality or hospital readmis-
sion (OR 0.54; 95% CI 0.10-3.08). The analysis
including the outcomes of 5 not receiving the interven-
tion and multiple imputation of missing outcomes of
33 dropouts, also showed a significant impact on
medication adherence 1 month after discharge (pooled
OR 2.94; 95% CI 1.07-8.05).

Conclusions: Overall, patients were highly adherent
to treatment. Pharmacists could enhance patients’

adherence 1 month after discharge. The intervention
may be very suitable for low adherence patients.

718. Large Streamlined Trials – What Works, and
What Doesn’t

Amy Rogers, Thomas M. MacDonald,
Isla S. Mackenzie and Alexander Doney

University of Dundee, Dundee, United Kingdom

Background: Large-scale clinical trials are considered
the gold standard primary research tool in assessing
effectiveness of drug treatments. Typical trials,
conducted within a complex regulatory framework,
cost large amounts of money and take huge effort to
carry out.

Objectives: The Medicines Monitoring Unit (MEMO)
of the University of Dundee specialises in large-scale
drug safety and effectiveness research using linkage
to routinely collected data. This presentation will sum-
marise the results of some of the methods attempted to
improve this process and suggest potential areas for
future development.

Methods: Large clinical trials are complex studies
conducted in a restrictive ethical and regulatory frame-
work. Streamlined, or pragmatic, trials aim to produce
externally valid evidence to meet clinically relevant
needs in an efficient manner. In the conduct of several
recent and current projects[1-4], MEMO has
experimented in various aspects of trial conduct from
study design to recruitment and follow-up, and clinical
adjudication of database-identified study endpoints.
1. Febuxostat versus Allopurinol Streamlined Trial

(FAST): a large prospective, randomised, open,
blinded endpoint study comparing the cardiovascular
safety of allopurinol and febuxostat in the manage-
ment of symptomatic hyperuricaemia.
2. Standard care vs. Celecoxib Outcome Trial

(SCOT) – a randomized trial of switching from pre-
scribed non-selective non-steroidal anti-inflammatory
drugs to prescribed celecoxib.
3. ALL-HEART – a multicentre, prospective,

randomised, open-label, blinded end point trial of the
efficacy of allopurinol therapy in improving cardiovas-
cular outcomes in patients with ischaemic heart disease.
4. Treatment In Morning versus Evening (TIME)

study – a large prospective, randomised, open-label,
blinded end-point study comparing morning versus
evening dosing in hypertensive patients.
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Results: MEMO projects have utilised a number of
novel techniques including web-based studies, diverse
recruitment strategies, direct-to-participant drug sup-
ply, and email follow-up with varying success.

Conclusions: Effective trial methodologies are essen-
tial to the timely and efficient production of evidence
to guide clinical decisions. Future MEMO projects
aim to utilise cluster randomisation and further use of
IT to facilitate remote study access. Trialists must
explore novel methodologies if we are to be able to
provide the evidence that learning healthcare systems
require.

719. Reporting of Interventions and Standard of
Care Control Arms in Paediatric Clinical Trials; A
Quantitative Analysis

Lauren E. Kelly1, Ashley M. Yu2,
Bannuya Balasubramanaiam3 and Martin Offringa1

1The Hospital for Sick Children, Toronto, ON,
Canada; 2The University of Ottawa, Ottawa, ON,
Canada; 3University of Ottawa, Ottawa, ON, Canada

Background: Many drugs are used off-label in paedi-
atric clinical care, including as first-line treatments
(standard of care). “Standard of care” treatments are
variable across centres presenting a challenge for clin-
ical trial design.

Objectives: To compare the reporting of standard of
care comparator arms and experimental arms in paedi-
atric clinical trials and to describe study characteristics
that correlate with complete reporting of comparator
and/or experimental arms in standard of care paediatric
trials.

Methods: A literature search of MEDLINE (1946 to
March Week 3, 2015, Ovid interface) was conducted.
Following title and abstract screening, potentially
relevant studies pertaining to prospective intervention
trials in children were selected for full-text assessment.
Data from prospective paediatric clinical trials pub-
lished in 2014 reporting the use of a ‘standard of care’
or similar termed comparator arm using full text
published trial reports.Trial arms were defined as
“standard of care (control)” or “experimental.” Assess-
ment of reporting was conducted using a modified
12-item TIDieR (Template for Intervention Descrip-
tion and Replication) checklist. For trials with more
than two treatment arms, TIDieR scores of all
experimental arms were averaged.

Results: Following title and abstract screening, full-
text articles of potentially relevant studies pertaining
to prospective intervention trials in children were
assessed. There were 214 paediatric trials included in
this analysis. On average, reporting of comparator
arms did not meet half of the TIDieR checklist compo-
nents. There was a statistically significant difference
(p < 0.0001) between the mean (standard deviation)
scores between standard of care comparator arms
(5.81 (2.13 points), and experimental study arms
(8.45 (1.39 points). For all 12 items on the TIDieR
checklist, we found higher reporting scores in experi-
mental arms with 10 items scoring significantly higher
(p < 0.05).

Conclusions: Deficient reporting of details of
“standard of care” comparator treatment arms in cur-
rent trials raise issues regarding research transparency,
usefulness, and replicability of results in future trials.
This information sets the stage for the development
of a guideline for describing comparator arms used in
paediatric research.

720. Efficacy of Metformin Monotherapy on
Glycemic Control, Weight and Serum Lipids in
Drug-Naive Patients with Type 2 Diabetes:
Systematic Review and Meta-Analysis of
Randomized Placebo-Controlled Trials

Jean-Luc Faillie1, Carole Pietra-Mardemootoo2,
Béatrice Clarivet1, Dominique Hillaire-Buys1 and
Philippe Lambert2

1CHU Montpellier University Hospital, Montpellier,
France; 2Faculty of Medicine, University of
Montpellier, Montpellier, France

Background: Precise measurements of metformin
efficacy in the first months of treatment can play an
important role in the decision of treatment initiation.

Objectives: The aim of this study was to measure the
effects of metformin monotherapy on glycemic control
(fasting plasma glucose, glycosated hemoglobin),
weight and serum lipids in drug-naive patients with
type 2 diabetes.

Methods: We searched Medline and Cochrane
databases to perform a systematic review and meta-
analysis of randomized control trials, lasting 4 weeks
or longer, comparing metformin to placebo in
drug-naive patients with type 2 diabetes. Primary
outcomes were differences in fasting plasma glucose
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and glycosated hemoglobin levels at 1 and 3 months.
Secondary outcomes included weight, serum lipids
and gastrointestinal adverse reactions. Mean differ-
ences were estimated based on the inverse-variance
method in random-effects models. Heterogeneity was
assessed by the I2 statistic.

Results: A total of 16 studies (corresponding to 1140
patients) were identified: 14, 12, 6 and 3 for the assess-
ments of fasting plasma glucose, glycosated hemoglo-
bin, weight and serum lipids, respectively. Compared
to placebo, metformin monotherapy was associated
with decreased fasting plasma glucose by 1.92 mmol/
l at 1 month (95% CI: 0.11 to 3.74, I2 = 88%), 1.79
mmol/l at 3 months (95% CI: 0.92 to 2.66, I2 = 88%)
and 2.14 mmol/l at 6 months (95% CI: 1.17 to 3.12,
I2 = 82%), decreased glycosated hemoglobin by
0.95% at 3 months (95% CI: 0.50 to 1.39, I2 = 87%)
and 1.32% at 6 months (95% CI: 1.01 to 1.62, I2 =
71%). No significant differences were demonstrated
for the comparisons of weight and serum lipids at
3 months. Metformin was associated with increased
gastrointestinal adverse reactions. (OR = 2.74, 95%
CI: 1.58 to 4.77, I2 = 9%).

Conclusions: Despite high heterogeneity, metformin
was associated with marked decreases in fasting
plasma glucose and glycosated hemoglobin versus
placebo in drug-naive type 2 diabetic patients. The
relatively few number of studies retrieved from the
literature may have resulted in an insufficient statisti-
cal power to detect the effects on weight and serum
lipids. Further studies focusing on clinical criteria are
needed to prove the clinical efficacy of metformin.

721. Discrepancies Between Protocols and
Publications of Clinical Drug Trials

Cornelis A. van den Bogert1, Patrick C. Souverein1,
Cecile T.M. Brekelmans2, Susan W.J. Janssen3,
Gerard Koëter2, Hubert G.M. Leufkens1 and
Lex M. Bouter4

1Utrecht Institute for Pharmaceutical Sciences,
Utrecht, Netherlands; 2Central Committee on
Research Involving Human Subjects, The Hague,
Netherlands; 3National Institute for Public Health
and the Environment, Bilthoven, Netherlands; 4VU
University Medical Center, Amsterdam, Netherlands

Background: Selective reporting is considered to be
the most important cause of the poor reproducibility
of biomedical research. An inadequate description of

the protocol in publications can frustrate replication
and evidence synthesis.

Objectives: To identify protocol-publication
discrepancies in clinical drug trials, determinants of
discrepancies in primary endpoints, and to assess the
association between discrepancies and the direction
of trial conclusions.

Methods: We conducted a cohort study on all clinical
drug trials that were reviewed by all Institutional
Review Boards (IRBs) in the Netherlands in 2007.
Registration of these drug trials in a central, nation-
wide database (ToetsingOnline) is required by law,
ensuring selection of a complete cohort. Undisclosed
discrepancies between trial protocols and publications
were measured among seven key reporting aspects.
We assessed the association of trial characteristics
with discrepancies in primary endpoints, and the
association of discrepancies and a positive direction
of trial conclusions by estimating risk ratios (RR)
and 95% confidence interval (CI).

Results: Out of 622 trials, 334 were published by
December 2015. Thirty-two (9.6%) of these trials
had a protocol/publication discrepancy in their pri-
mary endpoints; 25 (7.5%) in the primary objectives;
37 (11.1%) in the inclusion/exclusion criteria, and 38
(11.4%) in the sample size. Among the subgroup of
randomized controlled trials (RCTs, n = 204), 91
(44.6%) had discrepancies in subgroup/additional
analyses and 21 (10.3%) in the method used for data
analysis. Investigator-initiated trials (vs. industry-
sponsored trials; RR 4.2; 95% CI 2.0-8.8), other than
phase 1 trials (vs. phase 1; RR 4.6; 95% CI 1.1-
19.3), single center trials (vs. multicenter; RR 2.9;
95% CI 1.5-5.6), not prospectively registered trials
(RR 3.3; 95% CI 1.5-7.5), non-RCTs (RR 2.6; 95%
CI 1.3-5.2) and, among the subgroup of RCTs, a
crossover design compared to a parallel group design
(RR 3.7; 95% CI 1.1-12.3) were significantly associ-
ated with a higher probability of having of discrepan-
cies in the primary endpoints. No difference in the
proportion of discrepancies was found between trials
having a positive vs. a negative direction of
conclusions.

Conclusions: In this study, the proportion of serious
protocol/publications was relatively low. However,
improvement in completeness of reporting is still
needed, especially among investigator-initiated trials
and non-RCTs.
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722. The Antiretroviral Pregnancy Registry: 25
Years of Monitoring for Birth Defects

Jessica D. Albano1, Vani Vannappagari2,3,
Angela E. Scheuerle4, D. Heather Watts5,
Karen Beckerman6, Daniel Seekins7, Susan Sinclair8,1,
Lynne Mofenson9 and Hugh Tilson3

1INC Research, Raleigh, NC; 2ViiV Healthcare,
Research Triangle Park, NC; 3University of
North Carolina-Chapel Hill, Chapel Hill, NC; 4Uni-
versity of Texas Southwestern Medical Center, Dallas,
TX; 5Office of the Global AIDS Coordinator and
Health Diplomacy, U.S. Department of State,
Washingington, DC; 6Carl Icahn School of Medicine
at Mt Sinai, Bronx, NY; 7Bristol-Myers Squibb,
Hopewell, NJ; 8University of North Carolina
Wilmington, Wilmington, NC; 9Advisor to the
Elizabeth Glaser Pediatric AIDS Foundation, Silver
Spring, MD

Background: Antiretrovirals (ARVs) have been effec-
tive in reducing vertical transmission of HIV. The An-
tiretroviral Pregnancy Registry (APR) has monitored
prenatal ARV use for an early signal of teratogenicity
for 25 years.

Objectives: To review the history of the APR, report
on current findings, highlight successes and dissemi-
nate lessons learned

Methods: APR is an ongoing international, voluntary,
prospective exposure-registration cohort study, over-
seen by an independent Advisory Committee. Birth
defect prevalence and risk for major birth defects are
estimated and compared to internal and external com-
parator groups. Statistical inference is based on exact
methods for binomial proportions. Sufficient numbers
of 1st trimester exposures have been monitored to
allow detection of at least 1.5-fold increase in risk of
overall birth defects for nine ARVs and a twofold
increase for six.

Results: Of the 18,341 evaluable prospectively en-
rolled pregnancies through July 2016, there were
17,371 live births (LB) with prenatal ARV exposure
at any time during pregnancy and 484 birth defects
for overall prevalence of 2.8 defects/100 live births
(95% confidence interval (CI): 2.5, 3.0). Among
8,227 1st trimester exposures to ARVs, 230 birth
defects were reported, with a prevalence of 2.8%
(95% CI: 2.4, 3.2). Among 9141 2nd/3rd trimester
exposures to ARVs, there were 252 birth defects, with

a prevalence of 2.8% (95% CI: 2.4, 3.1). Prevalence
Ratio comparing 1st vs 2nd/3rd trimester exposures
was 1.01 (95% CI: 0.85, 1.21).

Conclusions: To date, the overall birth defect preva-
lence in APR has not been significantly different from
two population-based surveillance systems: 2.72/100
live births reported in the Metropolitan Atlanta
Congenital Defects Program (MACDP, Centers for
Disease Control and Prevention); and 4.17/100 LB
from the Texas Birth Defects Registry (TBDR, Texas
Department of State Health Services); or the APR
internal comparator of 2nd/3rd trimester exposures.
For didanosine and nelfinavir a modest, statistically
significant increase in prevalence is noted when
compared to MACDP but not TBDR. The APR
independent Advisory Committee concludes, “The
Antiretroviral Pregnancy Registry finds no apparent
increases in frequency of specific defects with first
trimester exposures and no pattern to suggest a com-
mon cause; however, potential limitations of registries
should be recognized.”

723. Birth Outcomes Associated with the Use of
Smoking Cessation Pharmacotherapies in
Pregnancy: Findings from the Smoking MUMS
(Maternal Use of Medications and Safety) Study

Duong T. Tran1, Alys Havard1, David B. Preen2,
Kristjana Einarsdottir3, Anna Kemp-Casey2,
Deborah Randall4 and Louisa R. Jorm1

1University of New South Wales Australia, Sydney,
Australia; 2University of Western Australia, Perth,
Australia; 3University of Iceland, Reykjavik, Iceland;
4University of Sydney, Sydney, Australia

Background: Evidence regarding maternal and fetal
safety of smoking cessation pharmacotherapies (SCP)
is insufficient, yet data indicate these medicines are
used during pregnancy.

Objectives: To estimate the risk of adverse birth
outcomes associated with the use of bupropion (not
licensed for depression in Australia), varenicline and
nicotine replacement therapy (NRT) transdermal
patches among women who smoked cigarettes during
pregnancy.

Methods: Birth data routinely collected for all deliver-
ies in the States of New South Wales and Western
Australia (n = 976,285 conceived Jan 2004-Apr
2012) were linked to pharmaceutical dispensing,
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hospital separation and mortality data. Birth outcomes
included preterm birth (gestation < 37 weeks), small
for gestational age (SGA), admission to newborn
special care units (NSCU), neonatal resuscitation,
pre-labour rupture of membranes (PROM), 5-minute
Apgar score <7 and perinatal mortality. Logistic
regression models estimated effects of bupropion,
varenicline and NRT separately with women who
smoked and did not use any SCP as the comparison
group. Maternal sociodemographic, pregnancy and
labour characteristics, quantity smoked, diabetes and
hypertension were adjusted for.

Results: Compared to non-SCP group, women who
used bupropion (n = 251) had similar risk of preterm
birth (odds ratio: 0.63: 95%CI: 0.36-1.08), SGA
(1.00: 0.71-1.41), resuscitation (1.06: 0.65-1.74),
NSCU admission (1.00: 0.68-1.48), and PROM
(0.59: 0.26-1.33). Varenicline users (n = 1118) had
significantly lower risk of preterm birth (0.65: 0.51-
0.83), SGA (0.72: 0.60-0.87) and similar risk for
NSCU admission (1.02: 0.85-1.23), resuscitation
(0.94: 0.74-1.19), PROM (1.07: 0.80-1.43), Apgar
< 7 (0.82: 0.49-1.37) and perinatal mortality (1.55:
0.85-2.80). The use of NRT patches (n = 346) was
not associated with preterm birth (1.01: 0.71-1.43),
SGA (0.96: 0.71-1.29), NSCU admission (1.18:
0.87-1.58), resuscitation (1.35: 0.95-1.92), PROM
(1.18: 0.72-1.94) and Apgar < 7 (0.96: 0.45-2.07).

Conclusions: This study did not find elevated risk of
adverse birth outcomes relating to the use of medicines
for quitting among pregnant women, while there was a
reduction in the risk of preterm and small infants
among women who used varenicline.

724. Detection Rates of Congenital Malformations
Depend on Time of Follow-Up

Pär Karlsson, Gabriella Bröms and Helle Kieler

Karolinska Institutet, Stockholm, Sweden

Background: Not all congenital malformations are
detected at birth. Some structural defects and disabil-
ities may become known only with time. In Sweden,
the nationwide Medical Birth Register records data
on neonatal diagnoses, i.e. the first 30 days of life for
virtually all infants born in Sweden. Congenital
malformations diagnosed later in life are reported to
the National Patient Register. Reporting to the
registers is mandatory and diagnoses are recorded by
the ICD-coding system (currently version 10).

Objectives: To describe rates of congenital
malformations in the National Patient Register by
infant age in days and by using the Medical Birth
Register as reference.

Methods: All singleton live births in Sweden during
1998-2011 were included (n = 1 336 235). A congen-
ital malformation was considered newly detected at the
first time it was recorded by either: 1) a diagnosis in
the Medical Birth Register, 2) a diagnosis (either main
or secondary) in the Patient Register, when hospital-
ized 3) the second of two similar diagnoses (either
main or secondary) in the Patient Register, when in
ambulatory care.
The detection rate at 90, 365 and 730 days of age,

was defined as prevalence of a specific malformation
at each time point divided by the prevalence of similar
malformations as recorded in the Medical Birth
Register.

Results: As compared to the Medical Birth Register,
there were 29% more cases with a congenital malfor-
mation at 90 days of age (prevalence increased from
0.021 to 0.027), 60% more at 365 days of age, and
84% more at 730 days of age. Detection rates varied
by type of malformation and those related to the eye
were detected with the longest delay: 104% more
cases at 90 days of age, 327% more cases at 365 days
of age, and 598% more at 730 days of age. Few genital
malformations were not apparent at birth with 6%
more cases recorded at 90 days of age, 17% more
cases at 365 days of age, and 45% more at 730 days
of age. The most common type of malformations were
cardiovascular malformations, with 34% more cases at
90 days of age, 59% more cases at 365 days of age and
72% more cases at 730 days of age.

Conclusions: A considerate proportion of congenital
malformation was detected in post-neonatal life. In
studies of pregnancy drug safety, the length of the
follow-up should be in accordance with the type of
malformation under surveillance. For example, eye
malformations require longer follow-up than genital
malformations.

725. Validation of Algorithms to Estimate
Gestational Age in Medicaid Analytic eXtract Data

Yanmin Zhu1, Christian Hampp1,2, Yu-Jung Wei1,
Dikea Roussos-Ross1, Babette Brumback1, Xi Wang1,
Yasser Albogami1,3 and Almut G. Winterstein1
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1University of Florida, Gainesville, FL; 2United
States Food and Drug Administration, Silver Spring,
MD; 3King Saud University, Riyadh, Saudi Arabia

Background: Accurate ascertainment of Gestational
Age at delivery (GA) has been a challenge to research
addressing medication use during pregnancy in
automated databases. To date, no study has validated
algorithms in Medicaid Analytic eXtract (MAX) data.

Objectives: To validate GA algorithms in MAX
against Clinical Estimate of gestation at delivery
(CE) in Birth Certificates (BC)

Methods: We linked live births of mothers enrolled in
Medicaid ≥30 days post delivery in 1999-2010 MAX
to Florida (FL) and Texas (TX) BC. We used CE from
BC as gold standard to validate claims-based algo-
rithms of GA, including (A) assignment of 245 and
273 days to deliveries with or without ICD codes for
preterm; and (B) assignment of the upper limit of exact
GA ranges to deliveries with ICD codes for GA, and
245 days, 280 days and 287 days to deliveries with
ICD codes for pre/postterm/prolonged pregnancy,
and 273 days to all others. We calculated the propor-
tions of deliveries with algorithm-estimated GA within
1 and 2 weeks of the gold standard. To evaluate impact
on drug exposure during pregnancy, we selected
mothers with continuous enrollment ≥90 days before
pregnancy. With CE-derived GA as gold standard,
we calculated sensitivity (SE), specificity (SP), and
positive/negative predictive value (PPV/NPV) of drug
exposure status during pregnancy as defined by the 2
algorithms for statins, antidepressants, antifungals
and atypical antipsychotics.

Results: We identified 1,338,136 linked deliveries in
FL and TX BC and MAX with mothers enrolled for
≥30 days after delivery and 98,543 enrolled ≥90 days
before pregnancy. Both algorithms had similar within
1-/2-week agreement of CE for all deliveries (algorithm
Avs. B: 77.5% vs. 79.5%; 93.0% vs. 93.8%), but agree-
ment among preterms was low (algorithm A vs. B:
47.2% vs. 56.0%; 53.0% vs. 60.5%). The 1-week
agreement among postterms was 0% vs. 25.5% while
2-week agreement was 87.8% vs. 90.4%. The SE, SP,
PPV and NPV among all deliveries were >95.0% for
algorithms-derived pregnancy exposure status across
all drugs. Among preterm deliveries, the PPV was
approximately 100%, 94.8%, 94.2% and 93.3% for
statins, antidepressants, antifungals and atypical
antipsychotics respectively, while SE, SP, NPV were
>98.0% across all drugs.

Conclusions: Both claims-based GA algorithms had
high within 1-/2-week agreement among all deliveries,
but low agreement among pre/postterm deliveries.
However, the impact of low agreement on misclassifi-
cation of timing of exposure during pregnancy is
minimum in pre/postterm deliveries.

726. Women Treated for Epilepsy During
Pregnancy: Outcomes from a Nationwide,
Population-Based Cohort Study

Miia Artama1, Jemina Ahola2, Jani Raitanen2,
Jukka Uotila3, Mika Gissler4, Jouko Isojärvi5 and
Anssi Auvinen2

1National Institute for Health and Welfare, Tampere,
Finland; 2University of Tampere, Tampere, Finland;
3University Hospital, Tampere, Finland; 4National
Institute for Health and Welfare, Helsinki, Finland;
5University of Oulu, Oulu, Finland

Background: Women with epilepsy (WWE) are
generally treated as a risk group during pregnancy,
but over 90% of pregnant WWE have favorable
pregnancies. However, the risk of some pregnancy
and delivery complications may be increased among
WWE, especially regarding those on antiepileptic
drugs.

Objectives: We conducted this nationwide, popula-
tion-based cohort study to obtain more accurate and
generalizable estimates of pregnancy and delivery re-
lated complication risks among WWE as well as peri-
natal health risks of WWE. For this purpose, we
compared the occurrence of pregnancy and delivery
complications, as well as obstetric outcomes of
WWE with other women. Our study questions are: 1)
Do the women with epilepsy have more complications
during pregnancy and delivery than their references?
2) Do their offspring have more perinatal complica-
tions in relation to the reference children born to
mothers without epilepsy?

Methods: This nationwide, retrospective population-
based cohort study includes WWE who gave birth in
Finland during 1987-2008 (n = 1737) and the refer-
ence cohort of random sample of women without
epilepsy (n = 4357). Identification of the cohorts,
information on hospitalizations and deliveries was
obtained from the Finnish Health Registers and popu-
lation statistics. Multivariate analyses were conducted
by binomial regression.
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Results: WWE were more often hospitalized during
pregnancy for accidents or other external causes
(adjusted risk ratio; aRR 1.74, 95% confidence interval
CI 0.98�3.09), premature rupture of membranes
(aRR 1.75, 95% CI 1.14�2.69) and premature contrac-
tions (aRR 1.75, 95% CI 1.36�2.23). Hospitalizations
for infections were more frequent in WWE (1.4% vs.
0.4%, aRR 3.15, 95% CI 1.72�5.76). The risk for
induction of delivery or a Cesarean section was in-
creased in WWE. There was no difference in prema-
ture deliveries between the groups, but the risk of
being small for gestational age (aRR 1.57, 95%
CI 1.23-2.01), admission to neonatal intensive care unit
(aRR 1.66, 95% CI 1.39-1.97), and need for respiratory
care (aRR 2.37, 95% CI 1.57-3.60) was clearly
increased in the offspring of WWE.

Conclusions: WWE are at an increased risk of
complications and hospitalizations during pregnancy
and delivery. However, the majority of WWE have
normal pregnancy and delivery.

727. Use of Tumor Necrosis Factor-α Inhibitors
During Pregnancy Among Women Who Delivered
Liveborn Infants

Efe Eworuke1, Genna Panucci2,
Margie Goulding1 and Sengwee Toh2

1U.S. Food and Drug Administration, Silver Spring,
MD; 2Harvard Pilgrim Healthcare Institute, Boston,
MA

Background: Evidence of the use of tumor necrosis
factor-alpha inhibitors (TNFis) during pregnancy is
limited.

Objectives: To describe the use of TNFis among
pregnant women with Rheumatoid Arthritis (RA),
Psoriasis (PsO), Psoriatic Arthritis (PsA), Juvenile
Rheumatoid Arthritis (JRA), Ankylosing Spondylitis
(AS) or Crohn’s Disease (CD) who delivered liveborn
infants.

Methods: Using diagnosis and procedure codes,
women ages 15-54 years delivering a liveborn infant
between 01/01/2004 and 09/30/2015 were identified
in the Sentinel Automated Databases (Sentinel). Indi-
cation for use was inferred using ICD-9 codes in the
6-month window prior to the start of pregnancy. A
comparison group of age-, indication- and date-
matched women, but without a live birth was identi-
fied. The frequency of use of TNFis – etanercept

(ETAN), adalimumab (ADA), golimumab (GMB),
certolizumab pegol (CERT) and infliximab (IFX)
were calculated from pharmacy claims data. Use by
calendar year, indication and maternal age were
assessed.

Results: Among the 2,197,780 liveborn deliveries,
15,792 women with an indication for TNFi use were
exposed to at least one TNFi. In both pregnant and
non-pregnant cohorts, use of any TNFi was highest
(34.7%; 56.8%) for women with PsA and lowest
(6.0%; 13.5%) for women with PsO. The proportion
of preterm delivery was highest among the women
with PsA (3.5%) and lowest for those with PsO
(0.5%). Overall, ETAN use was highest, followed by
ADA. Across time, ETAN remained the most fre-
quently used TNFi among pregnant women, while
the use of ADA rose steadily to the same proportion
in 2011 (6.3%). The proportion of pregnancies with
any TNFi use was highest among the oldest women
(45-54 years), with ETAN being the most frequently
dispensed TNFi. Regardless of indication, use of any
TNFi was highest in the 90 days prior to pregnancy
and in the 1st trimester compared to the 2nd and 3rd
trimesters. Except for JRA and CD women, there
was a decline in the use of any TNFi after the 1st
trimester.

Conclusions: Our study provides evidence of
substantial use of TNFis, and a preference for ETAN
during the first trimester of pregnancy among patients
with RA/JRA/PsO/PsA/AS/CD. Future studies will
examine prescribing and patient characteristics
associated with specific TNFis used during pregnancy
in these patient populations.

728. Effectiveness and Safety of Ticagrelor
Compared to Clopidogrel and Prasugrel: Results
from a Cohort Study in the Nationwide French
Claims and Hospitalisation Database (SNIIRAM)

Patrick Blin1, Caroline Dureau-Pournin1,
Jérémy Jové1, Régis Lassalle1, Jacques Bénichou2,
Laurent Bonello3, Jean Dallongeville4,
Nicolas Danchin5, Bruno Falissard6,
Florence Thomas-Delecourt7,
Cécile Droz-Perroteau1 and Nicholas Moore8

1Bordeaux PharmacoEpi, INSERM CIC1401,
Université de Bordeaux, Bordeaux, France; 2CHU,
INSERM U1219, Rouen, France; 3Hôpital Nord,
Marseille, France; 4Institut Pasteur, INSERM U1167,
Lille, France; 5Hôpital Européen Georges-Pompidou,
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Paris, France; 6Centre de Recherche en
Epidémiologie et Santé des Populations, INSERM
U1018, Paris, France; 7AstraZeneca, Courbevoie,
France; 8Bordeaux PharmacoEpi, INSERM
CIC1401, INSERM U1219, Université de Bordeaux,
Bordeaux, France

Background: French HTA agency requested a
real-life benefit-risk study of ticagrelor (T) compared
to clopidogrel (C) and prasugrel (P) in the secondary
prevention of acute coronary syndrome (ACS).

Objectives: To compare the 1-year incidence of major
events for patients with antiplatelet agents (APA) after
a hospitalisation for ACS (EUPAS5987).

Methods: Cohort of patients hospitalised in 2013 for
STEMI, NSTEMI or unstable angina primary diagno-
sis with intensive care unit (ICU) stay during
hospitalisation identified and followed for 1 year in
the 66 million persons nationwide French claims and
hospitalisation database (SNIIRAM). Treatment group
(T, C, or P ± aspirin) was defined as first APA dispens-
ing in the month after discharge. For each comparison
(T vs. C, T vs. P), patients were matched 1:1 on
gender, age, index hospitalisation diagnosis, and
high-dimensional propensity score from 1-year data-
base history and index hospitalisation characteristics.
The 1-year incidence of major events (hospitalisation
for ACS with ICU, stroke, major bleeding, all-cause
death) was compared using Cox proportional hazard
risk model during drug exposure.

Results: 54,097 patients included: 13,916 T, 19,796
C, 8242 P, 12,143 others. There were important differ-
ences between T, C, P groups: mean age of 63.4, 71.5,
58.1 years; 76.2%, 67.6%, 85.6% male; 18.8%,
24.4%, 19.8% diabetic; 54.9%, 41.6%, 72.4% STEMI,
respectively. Standardized differences were normal-
ized after 1:1 matching with 9 224 T patients matched
with C patients and 6 752 T with P patients. For T vs.
C, 1-year cumulative incidences were respectively
7.2% and 8.2% for the composite endpoint including
ACS with ICU stay, stroke or death (HR: 0.88 [95%
CI: 0.79-0.99]), 4.9% and 5.4% for ACS with ICU
stay (0.92 [0.80-1.06]), 0.6% and 0.6% for stroke
(0.96 [0.17-5.53]), 2.1% and 2.8% for death (0.73
[0.59-0.90]), 2.2% and 2.2% for major bleeding
(1.02 [0.82-1.26]). For T vs. P, cumulative incidences
were respectively 5.0% and 5.1% for the composite
(0.98 [0.83-1.15]), 3.8% and 3.8% for ACS
with ICU stay (0.99 [0.83-1.20]), 0.2% and 0.4% for
stroke (0.56 [0.02-15.19]), 1.1% and 1.0% for death

(1.08 [0.76-1.53]), 1.3% and 1.3% for bleeding (0.98
[0.71-1.36]).

Conclusions: This study shows a reduction of
death, and of ACS with ICU stay, stroke or death
with T compared to C, without increased risk of
major bleeding. Although residual confounding
cannot be ruled out, no difference was observed
between T and P.

729. Comparative Effectiveness of P2Y12
Inhibitors in Patients with Acute Coronary
Syndrome and Co-Morbid Diabetes Mellitus:
A Cohort Study

Julia Spoendlin1, Joshua J. Gagne1,
Jennifer Lewey2 and Rishi Desai1

1Brigham and Women’s Hospital and Harvard Medi-
cal School, Boston, MA; 2Division of Cardiovascular
Medicine, Hospital of the University of Pennsylvania,
Philadelphia, PA

Background: Diabetes mellitus (DM) is associated
with increased rates of recurring acute coronary
syndrome (ACS). Pharmacodynamic studies and
subgroup analyses from randomized trials suggest
potentially higher efficacy of third generation P2Y12
platelet inhibitors (ticagrelor and prasugrel) compared
to the second generation agent, clopidogrel, in patients
with DM.

Objectives: To assess the comparative effectiveness
of ticagrelor or prasugrel vs. clopidogrel after ACS
in commercially insured patients with DM in the USA.

Methods: We performed an observational cohort
study using data from the Truven Marketscan database
(2012-2015). We identified all patients aged ≥18 years
with DM initiating ticagrelor, prasugrel, or clopidogrel
within 2 weeks of an ACS event, following 6 months
of enrollment. We separately matched ticagrelor or
prasugrel initiators 1:1 to clopidogrel initiators on a
propensity score (PS). The PS accounted for demo-
graphics, proxies for diabetes severity, cardiovascular
risk factors, clinical presentation of ACS, drug use,
and healthcare use. The primary outcome was a
composite of myocardial infarction, ischemic stroke,
or death. Patients were followed until the earliest of
the following: outcome, treatment switch or discontin-
uation, or 365 days. Cox proportional hazard models
were used to estimate hazard ratios (HR) with 95%
confidence intervals (CI). To evaluate the possibility
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of unmeasured confounding, we used pneumonia as a
negative control outcome.

Results: We identified 2,134 PS-matched pairs of
ticagrelor and clopidogrel initiators (mean age
60 years) and 3,995 matched pairs of prasugrel and
clopidogrel initiators (mean age 58 years). Within the
matched cohorts, incidence rates for the primary out-
come were 59 and 60 per 1,000 person-years (py)
comparing ticagrelor to clopidogrel and 47 and 62
per 1,000 py comparing prasugrel to clopidogrel.
When compared to clopidogrel, ticagrelor users re-
vealed a crude HR of 0.78 (95% CI 0.60-1.03) and a
PS-matched HR of 0.98 (95% CI 0.69-1.39), whereas
prasugrel users yielded a crude HR of 0.65 (95% CI
0.53-0.79) and a PS-matched HR of 0.77 (95% CI
0.60-0.99). Results for pneumonia were PS-matched
HR 0.75 (95% CI 0.48-1.20) for ticagrelor vs.
clopidogrel and HR 0.87 (95% CI 0.60-1.26) for
prasugrel vs. clopidogrel.

Conclusions: Our results suggest that prasugrel, but
not ticagrelor, may be associated with a lower risk of
cardiovascular events and death when compared to
clopidogrel in patients with DM.

730. Comparative Effectiveness of Sitagliptin
Compared to Sulphonylureas for Type 2 Diabetes
Among Elderly Patients Inadequately Controlled
on Metformin

Manuj Sharma1, Irwin Nazareth1 and Irene Petersen1,2

1University College London, London, United
Kingdom; 2Aarhus University Hospital, Aarhus,
Denmark

Background: Sitagliptin and sulphonylureas are the
two most common treatments used in UK clinical
practice for adults with type 2 diabetes inadequately
controlled on metformin, however their “real world”
effectiveness particularly among elderly patients is
unclear.

Objectives: To assess effectiveness of sitagliptin
against sulphonylureas as add-on to metformin in
adults aged ≥18 and aged ≥75 with type 2 diabetes
mellitus.

Methods: We identified all individuals aged ≥18 with
type 2 diabetes between 2007 and 2013 who had either
sitagliptin or a sulphonylurea added to metformin from
The Health Improvement Network UK primary care

database. We followed them for 18 months, till they
left the practice, died or end of 2014. We used
multivariable linear regression and propensity score
matching analysis to examine the change from base-
line in HbA1c and weight, 12 months after initiation
of treatment between individuals on sitagliptin and
sulphonylureas. We examined this first in all ages
≥18 and then those aged ≥75. We adjusted for age,
sex, baseline hbA1c, weight, duration of diabetes,
smoking status, history of hypoglycaemias as well as
a range of comorbidities and prescribed medications
at baseline.

Results: We included 19,353 individuals (15,594 on
sulphonylureas and 3,399 on sitagliptin) of which
2,118 were aged ≥75. We found no clinically signifi-
cant difference between sitagliptin or sulphonylurea
in final HbA1c at 12 months (1mmol/mol, 95%CI
0,44 to 1.56), however we found a significant differ-
ence for weight change (�2.19kg, 95%CI �2.40 to
�1.99). These results in the whole population aged
≥18 mirrored that in the elderly aged ≥75 for hbA1c
(1.41mmol/mol, 95%CI �0.23 to 3.04) ) and weight
(�1.32kg, 95%CI �1.97 to �0.69). Similar estimates
were observed with propensity score matching and
when results were restricted to those that received
continuous prescriptions for 18 months of either
treatment and metformin (with no greater than 60
day gaps between successive prescriptions). Missing
data at baseline was minimal however cohort attrition
due to patients leaving practice was high. A compari-
son of characteristics between those had no final
recorded hbA1c or weight and those with recordings
across a range of characteristics highlighted no
significant differences.

Conclusions: Sitagliptin users showed no significant
change in HbA1c however a significant weight loss
was observed when compared to sulphonylureas for
both adults aged ≥18 and those aged ≥75 only.

731. A Population-Based Cohort Study on
Comparative Effectiveness and Safety of Biologics
in Inflammatory Bowel Disease

Riccardo Di Domenicantonio1, Francesco Trotta1,
Silvia Cascini1, Nera Agabiti1, Anna Kohn2,
Antonio Gasbarrini3, Marina Davoli1 and
Antonio Addis1

1Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy; 2Division of Gastroenterology,
AO San Camillo Forlanini, Rome, Italy; 3Department
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of Internal Medicine, Agostino Gemelli University
Hospital, Catholic University of Sacred Heart, Rome,
Italy

Background: Infliximab (IFX) and Adalimumab
(ADA) are agents used in patients with Crohn’s
disease (CD) and ulcerative colitis (UC), the main
forms of inflammatory bowel disease (IBD). Data
comparing effectiveness and safety of these drugs are
limited but useful in clinical practice and relevant for
stakeholders.

Objectives: The aim is to compare the risk of
abdominal surgery, steroids utilization and hospitaliza-
tion for serious infections in IBD patients newly
treated with IFX or ADA.

Methods: This retrospective cohort study was based
on the IBD population selected from Information
Systems of the Lazio region, Italy, between years
2002 and 2014, throughout record linkage of
different databases. Subjects were enrolled from year
2008 to 2014 and assigned to exposure group at the
first IFX or ADA prescription (index date), the
follow-up ended at 31/12/2015. Patients were defined
newly treated if had not taken IFX or ADA in the year
prior to the index date. In intention to treat (ITT)
analysis we calculated IFX vs. ADA hazard ratios
(HR) adjusting for demographic characteristics,
comorbidities and drugs utilization in the previous
year. In as treated (AS) analysis, HR were adjusted
for quintiles of propensity score and observations were
censored at switching or discontinuation. Sensitivity
analyses were performed according to follow up of 1,
2 or 3 years.

Results: We enrolled 1,432 IBD patients (median age
= 41 years, range 7-82). Median follow up was 6.1 and
3.5 years for CD and UC respectively. Prevalence of
risk factors differed among IFX and ADA users,
respectively: intestinal fistula or ulcera or abscess
(26.2% vs 13.1% in CD), anemia or hemorrhage
(14.9% versus 2.2% in UC), past use of corticosteroids
(89.8% vs 72.5% in UC). In AS analysis, the
abdominal surgery HR for IFX compared to ADA
was 0.92 (I.C.: 0.58-1.47) and 2.41 (I.C.:0.73-7.90)
among CD and UC patients respectively; for
steroids utilization we observed an HR of 1.20
(I.C.: 0.97-1.46) and 1.69 (I.C.: 1.28-2.23) respec-
tively for CD and UC patients; the HR for infections
resulted 1.02 (I.C.:0.37-2.82) for CD and 1.53
(I.C.:0.18-12.98) for UC. ITT and sensitivity analyses
led to similar results.

Conclusions: In all the reliable outcomes we tested,
efficacy and safety of both agents resulted comparable,
suggesting a similar benefit/risk profile. These results
aid to optimize the choice between treatment options
according to costs and comparative effectiveness
evaluation, especially nowadays as biosimilar has
become available for IBD treatment.

732. Comparative Effectiveness of Enoxaparin vs
Dalteparin for Thromboprophylaxis After
Traumatic Injury

Todd A. Miano, Niels Martin, Adam Cuker,
Brian Smith, Jason Christie, Wensheng Guo and
Sean Hennessy

Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA

Background: Enoxaparin (ENOX) and dalteparin are
the most common low molecular weight heparin
(LMWH) regimens used for venous thromboembolism
(VTE) prophylaxis in trauma patients. Pharmacody-
namic studies suggest ENOX may be more effective
than the DALT. However, there are few data that
compare these agents in a high-risk population.

Objectives: The aim of this study is to examine the
comparative effectiveness of ENOX vs. DALT for
thromboprophylaxis after traumatic injury.

Methods: In December 2009, our institution switched
its formulary LMWH from ENOX to DALT followed
by a switch back to ENOX in February 2013, creating
a natural experiment. Using a difference-in-differences
design, we contrasted the change in VTE rate resulting
from the LMWH switch with the change in a control
group of trauma patients that received unfractionated
heparin (UFH) during the same time period. Trauma
patients with ≥1 VTE risk factor who received ≥24
hours of prophylaxis within 48 hours of admission
were included. The change in VTE rate from the
ENOX time period (ENOX N = 2371; UFH N =
1539) vs. the DALT time period (DALT N = 1046;
UFH N = 924) was modeled with multivariable
Poisson regression that controlled for confounding
variables. We estimated rate ratios (RR) with 95% CI.

Results: There were 190 VTE events in the study pe-
riod. There was no difference in VTE rate resulting
from the formulary switch from ENOX to DALT.
The VTE rate in the LMWH group was 3.3/1000 days
in the ENOX period vs. 3.8/1000 days in the DALT
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period (RR 1.16, 95% CI 0.74-1.81, p = 0.51). Simi-
larly, the VTE rate did not change in control UFH
group: 5.7/1000 days in the ENOX period vs. 5.2/
1000 days in the DALT period (RR 0.92, 95% CI
0.61-1.38, p = 0.70). After adjustment for confounding
variables, the change in VTE between the LMWH and
control UFH group was similar (RR 1.06, 95% CI 0.71
2.00, p = 0.85).

Conclusions: In a large cohort study using robust
methods to control bias from secular changes and con-
founding by indication, our results suggest that DALT
has similar effectiveness compared to ENOX in a
high-risk population.

733. Effectiveness and Safety of Direct Oral
Anticoagulants Versus VKA: A Cohort Study of
About 100,000 Non-Valvular Atrial Fibrillation
from the Nationwide French Claims and
Hospitalisation Database

Patrick Blin1, Caroline Dureau-Pournin1,
Abdelilah Abouelfath1, Régis Lassalle1,
Jacques Bénichou2, Yves Cottin3, Patrick Mismetti4,
Cécile Droz-Perroteau1 and Nicholas Moore5

1Bordeaux PharmacoEpi, INSERM CIC1401,
Université de Bordeaux, Bordeaux, France; 2CHU,
INSERM U1219, Rouen, France; 3CHU, Dijon,
France; 4CHU, Saint-Etienne, France; 5Bordeaux
PharmacoEpi, INSERM CIC1401, INSERM U1219,
Université de Bordeaux, Bordeaux, France

Background: The real-life benefits and risks of the
direct oral anticoagulants (DOAC) for non-valvular
atrial fibrillation (NVAF) have been discussed.

Objectives: To compare the 1-year risk of clinical out-
comes for new users of dabigatran (D) or rivaroxaban
(R) vs. vitamin K antagonists (VKA) in NVAF.

Methods: Cohorts of new users of D, R or VKA for
NVAF in 2013 identified and followed for 1 year in
the 66 million persons nationwide French claims and
hospitalisation database (SNIIRAM). Two NVAF
populations were defined: i) a specific population
(patients with long-term disease or hospitalisation with
atrial fibrillation diagnosis without valvular disease
history); ii) a sensitive population (specific population
plus patients with a probable NVAF using a disease
score). For each comparison (D vs. VKA, R vs.
VKA), patients were matched 1:1 on gender, age, date
of the first drug dispensing, and high-dimensional

propensity score including major arterial thrombosis
and bleeding risk factors. The 1-year incidence of
outcomes was compared using Cox proportional
hazard risk model during drug exposure.

Results: Of 371 539 new anticoagulant users in 2013,
103 101 (27 060 D, 31 388 R, 44 653 VKA) were in-
cluded in the specific population, 144 220 (37 222 D,
46 882 R, 60 116 VKA) in the sensitive population.
For the specific population, mean age was 75.2 years,
54.1% male, 82.5% CHA2DS2-VASc score ≥2, 9.8%
HAS-BLED score >3 with significant differences be-
tween groups which were normalized after matching
with 20 489 D patients with VKA patients and 23
053 R with VKA patients. For D vs. VKA, 1-year
cumulative incidences were respectively 1.6% and
2.2% for arterial thrombotic event (ATE) (HR: 0.75
[95%CI: 0.63-0.88]), 2.5% and 4.4% for clinically rel-
evant bleeding (CRB) (0.58 [0.51-0.66]), 1.2% and
1.5% for acute coronary syndrome (ACS) (0.79
[0.65-0.95]), 4.9% and 6.9% for death (0.74 [0.67-
0.82]), 9.3% and 13.1% for composite of all above
(0.71 [0.66-0.76]). For R vs. VKA, cumulative inci-
dences were respectively 2.0% and 2.1% for ATE
(0.98 [0.85-1.14]), 3.8% and 4.5% for CRB (0.83
[0.75-0.92]), 1.3% and 1.6% for ACS (0.84 [0.71-
1.00]), 5.6% and 7.3% for death (0.77 [0.71-0.84]),
11.8% and 13.8% for composite (0.84 [0.79-0.89]).
All results were similar for the sensitive population.

Conclusions: This study of about 100 000 new antico-
agulant users for NVAF shows a significantly overall
better benefit-risk of DOAC compared to VKA.

734. Analytical Interrelations Between Validity
Indices for Validation of Case-Finding Algorithms
in Healthcare Data Research: A Contribution from
ADVANCE

Kaatje Bollaerts1, Alexandros Rekkas2,
Tom De Smedt1, Caitlin Dodd3, Nick Andrews4 and
Rosa Gini5

1P95, Leuven, Belgium; 2KULeuven, Leuven,
Belgium; 3Erasmus MC, Rotterdam, Netherlands;
4Public Health England, London, United Kingdom;
5Agenzia di sanità della Toscana, Florence, Italy

Background: Validation is recognized as an impor-
tant component of research with electronic healthcare
databases. The typically evaluated validity indices of
case-finding algorithms (CFAs) used to identify dis-
eased subjects include sensitivity (SE), specificity
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(SP), positive (PPV) and negative predictive value
(NPV). The validity indices, the observed prevalence
(OP) and true disease prevalence (TP) are interrelated.
The interrelations between these parameters have been
analytically worked out before for few of the parame-
ter combinations, but not all.

Objectives: To systematically derive the analytical
expressions to obtain the TP and/or validity indices
from the OP and any combination of two other
parameters.

Methods: From a system of algebraic equations, we
derived the analytical expressions (30 in total) to
obtain the TP and/or validity indices for every
combination of the OP and two other parameters. We
obtained uncertainty intervals (UIs) through Monte
Carlo simulation and conducted sensitivity analyses
investigating the impact of estimation error in the input
parameters on the derived parameters. To make our
results easy to use, we built a web-application (the
validity converter). The web-application is demon-
strated using published results on the validation of a
CFA for intussusception with OP 0.04%, SE 89.3%,
PPV 72.4%, NVP and SP both >99.9%.

Results: The sensitivity analyses show that, for
varying levels of TP, SE and SP, the estimation error
of the derived parameters is smallest when using the
OP, SE and PPV as input parameters, with absolute
standard errors <1. In the example of the CFA for
intussusception we derived SP and NPV from OP,
SE and PPV, and replicated the published results.
The derived TP of intussusception in children was
0.032% (95% UI: 0.03%1 - 0.034%).

Conclusions: The analytical expressions facilitate the
comparison of results from validation studies and al-
low deriving estimates of the TP for all combinations
of the OP and any two validity indices. This work
supports the design and conduct of validation studies,
which are critical for electronic healthcare database
research.

735. Impact of ICD-10-CM Transition on Selected
Cardiovascular-Related Events in the Sentinel
System

Tiffany S. Woodworth, Catherine A. Panozzo,
Emily C. Welch, Ting-Ying Jane Huang, Qoua L. Her,
Catherine Rogers, Max Erhmann, Talia J. Menzin,
Nicole Haug, Katherine E. Freitas and Darren Toh

Harvard Pilgrim Health Care Institute, Boston, MA

Background: Observational studies and pragmatic
trials utilize data collected by health systems encoded
in International Classification of Diseases, Clinical
Modification coding systems. The mandated transition
of ICD-9-CM to ICD-10-CM in the U.S. on Oct 1,
2015 impacts these studies, as many health outcomes
of interest (HOIs) have not been identified and
validated using ICD-10-CM. It is also unclear how to
best analyze databases with both ICD-9-CM and
ICD-10-CM codes.

Objectives: To characterize the impact of the ICD-10-
CM transition on the identification of cardiovascular
(CV)-related HOIs.

Methods: We selected 5 CV-related HOIs, including
3 acute and 2 chronic conditions: acute myocardial
infarction (AMI), ischemic stroke (IS), angioedema,
hypertension (HTN), and diabetes to characterize
the performance of ICD-9-CM to ICD-10-CM map-
pings and published algorithms. The two mappings,
simple-forward (SFM) and forward-backward
(FBM), used the Centers for Medicare & Medicaid
Services General Equivalent Maps to translate vali-
dated ICD-9-CM algorithms into ICD-10-CM codes.
For each HOI, we identified individuals with an
event between Oct 1, 2010 and Mar 31, 2016 among
85 million members in 9 Sentinel Data Partners.
Monthly incidence with a 183-day washout period
for acute HOIs and monthly prevalence for chronic
HOIs were calculated to compare trends across
coding eras and definitions.

Results: For each HOI, dramatic decreases in ICD-9-
CM-defined outcomes and steep increases in ICD-10-
CM-defined outcomes occurred in October 2015.
Mean monthly incidence remained consistent when
comparing ICD-9-CM-era and ICD-10-CM-era for
the acute conditions (per 100,000 patients: 8.5 vs 8.7
for AMI, 5.5 vs 5.4 for IS, and 10.1 vs 8.2 for angio-
edema). A similar pattern was observed in mean
monthly prevalence for diabetes (8.4% vs 8.6%) and
HTN (9.1% vs 8.8%) in pre- vs post-transition times.
SFM and FBM algorithms yielded results consistent
to published ICD-10-CM algorithms in all HOIs,
except the SFM-defined IS which performed poorly
– resulting in a mean monthly incidence of 0.4 per
100,000 patients. Results stratified by type of health
plan (integrated delivery system vs claims-based)
revealed similar patterns.
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Conclusions: Preliminary findings in Sentinel suggest
that the mandated ICD-10-CM transition may have
minimal impact on the identification of selected
CV-related HOIs in claims-based observational stud-
ies. Stratified results seem to indicate that health plans
adjusted to the transition consistently.

736. Agreement Between Maternal Report and
Medical Records During Pregnancy: Medications
for Rheumatoid Arthritis

Kristin Palmsten1, Avanthi Hulugalle2,
Gretchen Bandoli1, Grace M. Kuo1, Shayda Ansari1,
Ronghui Xu1 and Christina D. Chambers1

1University of California, San Diego, La Jolla, CA;
2New York University, College of Global Public
Health, New York, NY

Background: There are limited data regarding the
comparability of medication exposure information
during pregnancy from various sources.

Objectives: To evaluate the comparability of informa-
tion sources on rheumatoid arthritis-related medication
exposure during pregnancy from maternal report and
medical records.

Methods: This study included pregnant women (n =
216) from the United States and Canada with rheuma-
toid arthritis who enrolled in the MothertoBaby
Autoimmune Disease Pregnancy Study (2009-2016)
before 20 weeks’ gestation. Women reported the types
and dates of medication use during pregnancy through
semi-structured telephone interviews at up to 3 time
points during pregnancy and once after delivery. Ob-
stetric and rheumatology medical records covering
pregnancy were obtained. We calculated Cohen’s
Kappa (κ) coefficients and 95% confidence intervals
(CI) for agreement between maternal report and medi-
cal records during pregnancy and within trimesters for
oral corticosteroids, disease modifying anti-rheumatic
drugs (DMARD), and nonsteroidal anti-inflammatory
drugs (NSAID).

Results: Of the 216 women included in this study,
53% reported taking prednisone, 37% reported
etanercept, 18% reported adalimumab, 24% reported
hydroxychloroquine, 10% reported sulfasalazine,
15% reported ibuprofen, and 13% reported aspirin
use during pregnancy. During pregnancy, κ was 0.44
(CI: 0.33-0.55) for prednisone, 0.90 (CI: 0.84-0.96)
for etanercept, 0.86 (CI: 0.77-0.95) for adalimumab,

0.84 (CI: 0.76-0.93) for hydroxychloroquine, 0.83
(CI: 0.70-0.95) for sulfasalazine, 0.32 (CI: 0.15-0.50)
for ibuprofen, and 0.45 (CI: 0.27-0.64) for aspirin.
During the first trimester, κ was 0.24 (CI: 0.12-0.36)
for prednisone, 0.71 (CI: 0.61-0.81) for etanercept,
0.74 (CI: 0.61-0.88) for adalimumab, 0.66 (CI: 0.54-
0.79) for hydroxychloroquine, 0.69 (CI: 0.49-0.88)
for sulfasalazine, 0.21 (CI: 0.02-0.40) for ibuprofen,
and 0.22 (CI: 0.02-0.43) for aspirin. Prednisone, ibu-
profen, and aspirin exposure were captured by report
more often than by records.

Conclusions: Agreement between maternal report and
medical records during pregnancy was very good for
DMARDs, moderate for prednisone, and poor for
NSAIDs. Agreement decreased when considering a
shorter exposure window, i.e. trimester.

737. Refining Estimates of Prescription Durations
by Incorporation of Observed Covariates in
Pharmaco-Epidemiologic Databases. An
Application of the Reverse Waiting Time
Distribution

Henrik Støvring1, Anton Pottegård2 and Jesper Hallas2

1Aarhus University, Aarhus, Denmark; 2University of
Southern Denmark, Odense, Denmark

Background: The Waiting Time Distribution has
been suggested as an automated tool for estimation
of prescriptions durations. Previous versions have
however not allowed for observed patient and
medication covariates, which may influence prescrip-
tion durations.

Objectives: To develop a statistically valid
method to estimate prescription durations in
pharmacoepidemiological studies that takes into
account both patient and prescription characteristics.

Methods: We developed an estimation algorithm
based on maximum likelihood estimation for the
reverse waiting time distribution (WTD), which is
the distribution of time from last prescription of each
patient within a time window to the end of this time
window. The reverse WTD consists of two distinctly
different components: One component for prevalent
users at the end of the window and one for patients
stopping treatment within the window. We extended
the model to allow parameters of the reverse WTD
to depend on linear combinations of covariates,
thereby estimating percentiles of the inter-arrival
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density (time from one prescription to the subse-
quent). We applied the method to warfarin prescrip-
tions, using the amount of drug filled, patient sex
and patient age as covariates.

Results: The estimated prescription durations
increased with redeemed amount and age. Women
generally had longer prescription durations, which in-
creased more with age than for men. For 70-year-old
women redeeming 300+ pills, we estimated a 95th
percentile of the interarrival density of 225 (95% CI:
201; 249) days. For 50-year-old men redeeming 100
pills, the corresponding prediction was 97 (88; 106)
days. When no covariates were included, the 95th
percentile was estimated as 140 (137; 143) days.

Conclusions: The algorithm allows valid estimation
of prescription durations, which can depend upon
observed covariates. Statistical uncertainty intervals
and tests allow statistical inference on the influence
of observed patient and prescription characteristics.
The method may replace ad hoc decision rules for
exposure in drug-effect studies.

738. Improving Identification of Incident
Colorectal (CRC) Cancer and Differentiation by
Cancer Site Using Claims Data and a Multistage,
Machine Learning, Classification and Regression
Tree (CART) Approach

Monica E. D’Arcy, Til Sturmer and Jennifer L. Lund

University of North Carolina, Chapel Hill, NC

Background: Pharmacoepidemiologic studies of inci-
dent cancer using claims data require reliable cancer
algorithms because pathologic confirmation is usually
unavailable. Algorithms developed to identify incident
CRC in a 1997-2000 Pennsylvania Medicare popula-
tion had a lower positive predictive value (PPV) when
evaluated in a 2006-2009 North Carolina (NC) Medi-
care population. It may be important to distinguish
rectal from colon cancer because of distinct etiologies.

Objectives: Improve claims-based differentiation
between true positive (TP) and false positive (FP)
CRC, thereby increasing algorithm specificity and
PPV; differentiate between colon and rectal cancers

Methods: We identified all individuals age ≥65 (N =
5843;TP = 2511;FP = 3332) with ≥1 ICD-9 CRC diag-
nosis code among NC Medicare beneficiaries (N =
149528) continuously enrolled in Parts A/B for ≥13

months (July06-Dec09). TP cases (78% colon) were
identified via linkage to the NC Central Cancer Regis-
try. We identified all diagnoses and procedures re-
corded within +/� 90 days of the first CRC
diagnosis that were statistically associated with FP
versus TP status. Multiple comparisons (N = 6237)
were accounted for using a false discovery rate of
10%. We aggregated codes into clinically-relevant
(e.g. tissue exam) variables. We randomly split the
data into training and validation datasets (N = 2921/2)
and used CART to develop TP prediction algorithms.
We used treatment guidelines to aid variable creation,
and CART to develop differentiation algorithms.
Sensitivity (Se), Specificity (Sp), PPV and 95% CI
were calculated.

Results: Qualitatively, diagnosis and procedure codes
associated with TP status reflected incident case char-
acteristics (e.g., specific CRC diagnosis, colonoscopy).
In the validation dataset we reclassified 78% of FP as
non-cases. Se declined from 95%(CI = 94%-96%) to
83%(CI = 81-85%) but Sp increased from 97.7%(CI
= 97.7-97.8%) to 99.5%(CI = 99.5-99.6%) and PPV
increased from 43%(CI = 42-44%) to 75%(CI = 73-
76%). The most important rectal-colon cancer differ-
entiation variable was rectal cancer specific surgery.
Rectal cancer algorithm Sp (among algorithm identi-
fied CRC cases) was 90%(CI = 88%-91%) and Se =
59%(53%-65%).

Conclusions: We were able to substantially improve
the PPV for identifying incident CRC using CART.
Claims-based treatment patterns show promise for
improving differentiation of colon and rectal cancers.

739. Validation of Systemic Lupus Erythematosus
(SLE) Diagnosis in Claims Data Using Electronic
Health Records (EHR)

Edward Hammond1, Helen Trenz2, Xia Wang1,
Raj Tummala1, Barnabas Desta1 and Rachel Halpern2

1AstraZeneca, Gaithersburg, MD; 2Optum, Eden
Prairie, MN

Background: SLE diagnosis through ICD-9 codes
from insurance claims databases alone may lead to
patient misclassification.

Objectives: We aimed to validate ICD-9-based SLE
diagnosis in the Optum Integrated Claims Clinical
Database using EHRs.
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Methods: Adult patients with ≥2 ICD-9 SLE diagno-
ses ≥60 days apart, 1 year of health plan enrollment,
and EHR data availability were identified from claims
data (2009-2014). Six criteria subsets for an SLE
diagnosis based on claims data were defined (S1: ≥3
SLE-related outpatient visits [SLE visits]; S2: ≥3
SLE visits, ≥1 with a rheumatologist; S3: ≥2 SLE
visits and ≥1 SLE-related hospital stay; S4: ≥2 SLE
visits and ≥1 SLE medication; S5: ≥3 SLE visits, ≥1
with a rheumatologist, and ≥1 SLE medication; S6:
≥2 SLE visits, ≥1 with a rheumatologist). EHR valida-
tion criteria included the American College of
Rheumatology (ACR) and Systemic Lupus Interna-
tional Collaborative Clinics (SLICC) SLE diagnostic
criteria, or ACR or SLICC or ICD-9 code 710.0 plus
belimumab (combined criteria). Positive predictive
values (PPVs) were calculated as ([number of cases
identified by validation criteria/SLE cases identified
by ICD-9 codes]*100).

Results: The integrated claims-clinical sample in-
cluded 2,052 patients. Patient distribution across
subsets was 1,026 (50% of sample) in S1, 662 (32%)
in S2, 269 (13%) in S3, 1,386 (68%) in S4, 783
(38%) in S5, and 850 (41%) in S6. Whole-sample
PPVs for ACR, SLICC, and combined criteria were
30.8%, 16.7%, and 35.9%, respectively. For subsets,
PPVs ranged from 30.9% in S3 to 37.5% in S2 per
ACR criteria, 19.5% in S4 to 22.5% in S2 per SLICC
criteria, and 38.3% in S3 to 42.9% in S2 per combined
criteria. The presence of thrombocytopenia, leukope-
nia, and lymphopenia identified in EHR laboratory
results and physicians’ notes had whole-sample PPVs
of 75.8%, 74.9%, and 58.7%, respectively. Physicians’
notes indicating affirmative SLE had a whole-sample
PPV of 62.9%. Combining several criteria increased
PPVs.

Conclusions: Claims data identification of SLE
patients validated using combined criteria suggests a
PPV of <50% for all subsets. Low PPVs are attribut-
able partly to a lack of physician records of
ACR/SLICC criteria/components, but may also reflect
periods of symptom dormancy and EHR data
variations across provider delivery organizations.
Comprehensive physician descriptions of patients with
SLE will enhance validation of SLE diagnosis in
claims data. Patients with SLE should be identified
with multiple criteria in claims data.

740. Developing Requirements for Incorporating
Patient Preferences in Benefit-Risk Decision-
Making: The IMI-PREFER Project

Rachael DiSantostefano1, Leo Russo2,
Bennett Levitan3 and Juhaeri Juhaeri4

1Janssen R&D, Titusville, NJ; 2Pfizer, Collegeville,
PA; 3Janssen R&D, LLC, Titusville, NJ; 4Sanofi,
Bridgewater, NJ

Background: Historically, benefit-risk (B-R) assess-
ment was conducted using a descriptive approach
informed by clinical judgment. Recently, there has
been a shift toward more structured, quantitative
approaches coupled with increasing consideration of
the patient’s perspective on B-R tradeoffs. However,
the extent to which patient preference data are
valuable for medicines development and can be
integrated into regulatory decisions is not fully
established.

Objectives: To present the aims and methods of the
PREFER project, with a focus on its mission to
integrate patient preferences into B-R assessment and
regulatory decision making.

Methods: PREFER is a 5-year project with funding
from the Innovative Medicines Initiative (IMI) Joint
Undertaking (grant agreement no. 115966), which
received support from the European Union’s (EU)
Horizon 2020 research innovation program and
European Federation of Pharmaceutical Industries
and Associations (EFPIA).* The 33 partners include
patient groups, academia, industry, health technology
assessment agencies, regulators, and payers. PREFER
aims to determine how patient preferences may
support decision making across the medicines devel-
opment life cycle. PREFER starts with a literature
review and stakeholder interviews on expectations,
concerns, needs, and requirements related to patient
preference data. Next, PREFER will test different
methods for preference elicitation using both case
studies and simulations based on identified research
priorities. The final PREFER deliverables are a set of
recommendations on the assessment and use of
patient-preference studies to inform regulatory,
industry and payer decision making.

Results: We will present the PREFER aims and work
packages and describe how the project will gather
stakeholder input, translate input into research
questions, map research questions to methodologies,
execute case studies, and form recommendations on
the assessment and use of patient preferences. Data
from initial qualitative stakeholder interviews will be
presented.
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Conclusions: The medicines development environ-
ment is increasingly seeking the patient perspective
in many aspects of trial design, conduct, and B-R
assessment. The PREFER project will address many
open questions on how to best incorporate patient
preferences into B-R decisions.
*This abstract and its contents reflect the view of the

authors and not the view of IMI, the EU or EFPIA.

741. Influence of Medication Risks and Benefits on
Patient and Clinician Preferences for Treatment in
Multimorbidity: A Discrete-Choice Experiment

Gillian E. Caughey1, Elisabeth Huynh2,
Sepehr Shakib3, John M. Rose2 and Joffre Swait2

1University of South Australia and Royal Adelaide
Hospital, Adelaide University, Adelaide, Australia;
2University of South Australia, Sydney, Australia;
3Royal Adelaide Hospital, Adelaide University,
Adelaide, Australia

Background: Consideration of patient preferences
and priorities for treatment and outcomes is
fundamental to providing patient centered-care. This
is especially pertinent in the older population where
multimorbidity and treatment conflicts are common.
Little is known about how patients with
multimorbidity or clinicians balance the benefits and
harms associated with medications in the presence of
competing health outcomes.

Objectives: To examine the influence of risks and
benefits of medications on patient and clinician prefer-
ences for treatment in multimorbidity.

Methods: A discrete choice study was conducted to
examine patient and clinician preferences of medica-
tion risks and benefits consistent with non-steroidal
anti-inflammatory drugs following diagnosis of osteo-
arthritis (OA). Community-based patients aged ≥65
years old with at least one chronic condition and
general practitioners (GPs) were recruited. Benefits
presented included reduction in pain or stiffness and
improvement in quality of life. Risks included mild
side effects such as daily nausea, heartburn, diarrhea,
dizziness and more severe adverse effects of GI ulcer
/ bleeding, myocardial infarct, stroke or renal failure.
Each participant answered six choice tasks comparing
different treatment attributes. Multinominal logistic
regression models were used to estimate preferences
for treatment attributes.

Results: A total of 101 patients and 102 GPs were in-
cluded in the study. Overt two thirds of patients (69%)
had two or more conditions, 9.9% were aged 75 years
and older and 63% were male. When presented with
the treatment options, 38% of patients chose to not
take the medicine, regardless of benefits or harms.
Reduction in pain was the only treatment benefit to
significantly influence patients’ preference to take
the medicine (p = 0.026). Risk of daily nausea
(p = 0.047), myocardial infarct (p = 0.014) and stroke
(p = 0.024) were drivers of patient preferences to not
commence the medication. By contrast for GPs,
treatment benefits did not significantly influence pre-
scribing but the risks of mild and severe adverse
effects did.

Conclusions: Both patients and GPs willingness to
commence a new medication in patients is largely
driven by adverse effects. These results suggest clini-
cal guidelines need to place a greater emphasis on both
benefits and harms of medicines, in addition to strate-
gies for eliciting patient preferences.

742. Development and Validation of Patient-
Reported Risk, Efficacy and Benefit Measures in
the Context of DTC Prescription Drug Advertising

Bridget J. Kelly1, Douglas Rupert1, Kathryn Aikin2,
Helen Sullivan2, Mihaela Johnson1, Suzanne West1,
Brian Southwell1, Carla Bann1, Nicole Mack1,
Sarah Parvanta1, Susana Peinado1 and
Alexander Rabre1

1RTI International, Research Triangle Park, NC;
2U.S. Food and Drug Administration, Silver Spring, MD

Background: Despite the increasing focus on patient-
reported outcomes, validated measures of consumers’
prescription drug risk, efficacy, and benefit percep-
tions are scarce.

Objectives: The purpose of this study was to develop
and validate measures of drug risk, efficacy, and
benefit perceptions for use in future studies.

Methods: We conducted a mixed-methods, multi-
phase assessment. We drafted a pool of 97 candidate
items based on a literature search and focus groups
(n = 88), reduced and refined the pool using an expert
panel and cognitive interviews (n = 27) and evaluated
the measures in 5 iterative waves of testing with an In-
ternet panel survey (n = 8,653). The sample included
participants with chronic pain and high blood pressure
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and members of the general population. Participants
were assigned to one of 10 versions of a fictitious
TV or print ad for an antihypertensive or pain medica-
tion. We manipulated the drugs’ level of risk and
benefit so that the ads could serve as validity anchors
for item testing (e.g., patients should perceive
increased risk for drugs with high risk profiles).

Results: Items with shorter question stems and
balanced six-point response scales performed best.
The final measures had a median of 16 words per stem
(SD = 4.25, range = 4-20), compared to 17 words
per stem for excluded items (SD = 6.03; range =
8-32) (t = �2.4, p-value =<.02). Most of the
final measures were significantly associated with
stimuli and moderately correlated with validity
testing items (r ranged from 0.18 to 0.43). Scales of
perceived risk likelihood, perceived risk and perceived
efficacy magnitude had Cronbach’s alphas of 0.88
or higher.

Conclusions: The results underscore the importance
of designing survey questions using simple, clear lan-
guage even in the context of complex medical topics.
The final set of 21 validated measures representing
11 risk/benefit constructs demonstrated face, conver-
gent, and criterion-related validity, and scale reliability
in both illness and general population samples and
with both TV and print ads. The final measures can
be used with confidence in future studies measuring
patient-reported perceptions of prescription drug risk,
efficacy, and benefit.

743. Collection of Anti-Rheumatic Medication Data
from Both Patients and Rheumatologists Shows
Strong Agreement in a Real-World Clinical
Cohort: The Ontario Best Practices Research
Initiative (OBRI) a Rheumatoid Arthritis Cohort

Mohammad Movahedi1, Angela Cesta1, Xiuying Li1,
Claire Bombardier and
Other O.B.R.I. Investigators1,2,3

1Toronto General Hospital Research Institute, Univer-
sity Health Network, Toronto, ON, Canada; 2Institute
of Health Policy, Management, and Evaluation
(IHPME), Toronto, ON, Canada; 3Mount Sinai
Hospital, Toronto, ON, Canada

Background: Collection of Anti-Rheumatic Medica-
tion (ARM) information from both patients and
rheumatologists is considered a strength for
Rheumatoid Arthritis (RA) registries and cohorts.

However, it is important to assess the agreement
between these two data sources.

Objectives: To examine the agreement of ARM
reporting between patients and rheumatologists in a
large Canadain observational cohort.

Methods: Adult Patients enrolled in the Ontario Best
Practice Research Initiative (OBRI) who consented to
both patient interviews and rheumatologist evaluations
were included. For this analysis, we compared reports
where rheumatologist visits and interviews occurred
within 60 days of each other. ARM included
conventional synthetic Disease-Modifying Antirheu-
matic Drugs (csDMARDs) and biologic DMARDs
(bDMARDs). Sensitivity and Positive Predictive
Value (PPV) of rheumatologist reports were calculated
using the patient’s report as gold standard. Kappa
statistics of agreement were also calculated. To
examine factors associated with agreement, logistic
regression was used to model the odds of agreement.

Results: 2,799 patients (78.2% female) were included
with a mean (SD) age at OBRI enrolment of 57.5
(12.8) year. The prevalence of csDMARDs and
bDMARDs was 69.6% and 19.5% in patient reports,
respectively, whereas in rheumatologist reports, the
prevalence was 73.3% and 20.6%, respectively. The
sensitivity of rheumatologist reports was 96.4% for
csDMARDs and 93.7% for bDMARDs. Overall
agreement was interpreted as good (Kappa: 0.72;
95%CI: 0.71-0.73, p = 0.01). In a multivariate logistic
regression, higher DAS28-ESR (OR: 0.92; 95%CI:
0.87-0.97) and higher HAQ disability (OR: 0.77;
95%CI: 0.70-0.85) were significantly associated with
the lower agreement. By contrast, higher annual
household income (>50,000 vs ≤50,000 CD)
(OR: 1.22; 95%CI: 1.07-1.39), and treated by an ac-
ademic rheumatologist (OR: 1.23; 95%CI: 1.08-1.40)
were significantly associated with higher agreement
between the data sources.

Conclusions: The results of this analysis suggest that
ARM reports from the two data sources have strong
agreement in the OBRI. This agreement is even better
for patients who have higher income and are being
treated by an academic rheumatologist. Further analy-
sis is proposed to assess agreement between patient
and rheumatologist reported ARM start and stop dates.

744. Disparities in the Appropriateness of
Medication Use: Analysis of the REGARDS Study
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Md Motiur Rahman1, George Howard2,
Jingjing Qian1, Chiahung Chou1 and Richard Hansen1

1Auburn University Harrison School of Pharmacy,
Auburn, AL; 2University of Alabama at Birmingham,
Ryals School of Public Health, Birmingham, AL

Background: Prior work has identified disparities in
the quality and outcomes of health care across socio-
economic subgroups. Medication use may be subject
to similar disparities.

Objectives: To assess the association between demo-
graphic factors and socioeconomic status (sex, age,
race, income, education, and rural or urban areas)
and appropriateness of medication use.

Methods: The analyses included 30,183 black and
white US adults with age ≥45 years from the REasons
for Geographic And Racial Differences in Stroke
(REGARDS) study, of which 11,912 participants were
of age ≥65 years (recruited 2003-2007). The appropri-
ateness of medication use was measured by the pres-
ence of drug-drug interactions (DDIs) and use of
potentially inappropriate medications (PIMs) in older
adults. Multivariable logistic regressions were used
to assess the association of disparity parameters with
PIM use and DDIs. The full model included interac-
tion terms between race and other disparity variables.
Similar analyses were applied for PIM use across
prescription-only drugs.

Results: Approximately 80% of the participants aged
≥65 years used at least one drug listed in the Beers
criteria, and 3.4% of all participants used two or more
drugs with DDIs. For participants aged ≥65 years, sex
(female vs. male: OR = 1.23, 95% CI 1.12-1.34), race
(black vs. white: OR = 0.80, 95% CI 0.73-0.88), edu-
cation (<high school vs. >college: OR = 1.18, 95%
CI 1.02-1.36), and rurality (rural vs. urban: OR =
1.17, 95% CI 1.01-1.37) were significantly associated
with PIM use. DDIs also were significantly associated
with sex (female vs. male: OR = 0.65, 95% CI 0.56-
0.74), age (age 60-64 vs. <60: OR = 1.30, 95% CI
1.05-1.60; age 65-75 vs. <60: OR = 1.28, 95% CI
1.06-1.54; age ≥75 vs. <60: OR = 1.65, 1.34-2.05),
race (black vs. white: OR = 0.44, 95% CI 0.38-0.53),
and income (<$20,000 vs. ≥$75,000: OR = 1.50,
95% CI 1.15-1.96). Analysis of prescription-only
drugs revealed that sex, income, and education were
associated with higher odds of PIM use (p ≤ 0.01). A
significant sex-race interaction (p < 0.01) in the pre-
scription-only group illustrated that PIM use was

higher among black vs. white males (OR = 1.24,
95% CI 1.07-1.45); however, among women, the
black vs. white difference was not significant (OR =
0.90, 95% CI 0.78-1.04).

Conclusions: Demographic and socioeconomic dis-
parities in PIM use and DDIs exist, and future studies
should seek to better understand factors contributing to
the disparities in order to guide development of
interventions.

745. Discontinuing Inappropriate Medication in
Nursing Home Residents (DIM-NHR Study) – A
Cluster Randomized Controlled Trial

Katja Taxis1, Jessica Scheper1, Hedi Koning1,
Chris Brouwer1, Jos Twisk2, Helene Van der Meer1,
Froukje Boersma3, Sytse Zuidema3 and
Hans Wouters1

1University of Groningen, Groningen, Netherlands;
2VU - University of Amsterdam, Amsterdam,
Netherlands; 3University Medical Center Groningen,
Groningen, Netherlands

Background: Inappropriate prescribing is a well-
known problem in nursing home residents that is asso-
ciated with considerable harm, but few interventions
have been shown to improve prescribing.

Objectives: To assess if a Multidisciplinary Multistep
Medication Review increases successful discontinua-
tion of inappropriate medications and improves
clinical outcomes in nursing home residents.

Methods: This was a single-blind pragmatic cluster
randomized controlled trial. 59 eligible wards were
randomly assigned to either the intervention or control
condition (care as usual). We included nursing home
residents with a life expectancy of >4 weeks who
did not refuse treatment with medicines. The interven-
tion was a Multidisciplinary Multistep Medication
Review that consisted of an evaluation of the patient
perspective, the assessment of the medical history,
critical appraisal of the medication, a meeting of the
elderly care physician and a pharmacist, and the exe-
cution of medication changes. Primary outcome was
the successful discontinuation of ≥1 inappropriate
drug(s), i.e. without relapse or severe withdrawal
symptoms and clinical outcomes (neuropsychiatric
symptoms, cognitive function and quality of life). Data
were collected at baseline and at an average follow-up
of 144 days (standard deviation 21 days). Data were
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analysed using logistic mixed models. Trial registra-
tion number: NCT01876095.

Results: 426 nursing home residents participated
(N = 233 intervention group and N = 193 control
group). An analysis of all included patients showed
that for 91 (39.1%) of the residents in the intervention
group ≥1 inappropriate medication(s) could be suc-
cessfully discontinued vs. 57 (29.5%) of residents in
the control group (adjusted Odds-Ratio: 1.57, 95%
CI: 1.03 to 2.39). There was no deterioration in clinical
outcomes.

Conclusions: The 3MR is effective in discontinuing
inappropriate medications in frail nursing home resi-
dents without this being at the expense of residents’
wellbeing.

746. Prospective Surveillance Pilot of Rivaroxaban
Safety Within the US Food and Drug
Administration Sentinel System

Elizabeth A. Chrischilles1, Joshua Gagne2,
Bruce Fireman3, Jennifer C. Nelson4, Sengwee Toh5,
Azadeh Shoaibi6, Marsha E. Reichman7,
Shirley V. Wang2, Michael D. Nguyen7,
Rongmei Zhang7, Rima Izem7, Margie R. Goulding7,
Mary Ross Southworth7, David J. Graham7,
Candace C. Fuller5, Hannah Katcoff5,
Tiffany S. Woodworth5, Catherine Rogers5,
Ryan M. Saliga5, Nancy D. Lin8,
Cheryl N. McMahill-Walraven9, Vinit P. Nair10,
Kevin Haynes11 and Ryan M. Carnahan1

1College of Public Health, University of Iowa, Iowa
City, IA; 2Brigham and Women’s Hospital, Boston,
MA; 3Kaiser Permanente Northern California,
Oakland, CA; 4Group Health Research Institute,
Seattle, WA; 5Harvard Pilgrim Health Care Institute
and Harvard Medical School, Boston, MA; 6US Food
and Drug Administration, Rockville, MD; 7US Food
and Drug Administration, Silver Spring, MD; 8Optum
Epidemiology, Waltham, MA; 9Aetna, Blue Bell, PA;
10Humana Inc, Louisville, KY; 11HealthCore Inc,
Alexandrea, VA

Background: Sentinel has developed the capability to
conduct sequential surveillance of medical products in
a large distributed network of electronic healthcare
databases.

Objectives: To examine the safety of rivaroxaban
(Xarelto®) in patients with atrial fibrillation (AF) in

the drug’s early uptake period, and to assess Sentinel’s
active-surveillance system.

Methods: In anticoagulant-naïve patients aged ≥21
years, we identified initiators of rivaroxaban or warfa-
rin with nonvalvular AF from November, 2011 to
April, 2015 at four Sentinel Data Partners. Outcomes
of interest were intracranial hemorrhage (ICH), gastro-
intestinal bleeding (GIB), and ischemic stroke (IS)
identified by ICD-9-CM codes in inpatient claims.
Covariates included bleeding and IS risk factors,
comorbidity, medications, health status indicators,
and intensity of healthcare use. We sequentially com-
pared rivaroxaban to warfarin with a new user cohort
design that employed propensity score matching and
Cox regression.

Results: 36,173 rivaroxaban and 79,520 warfarin initi-
ators were variable-ratio matched (up to 10 warfarin
users per rivaroxaban user) within two monitoring pe-
riods. Statistically significant signals were observed
for IS (1st look) and ICH (2nd look) favoring
rivaroxaban, and GIB (2nd look) favoring warfarin.
After sequential surveillance, in-depth follow-up
analyses were conducted, that included identifying
outcomes using only primary position diagnoses from
acute inpatient encounters that increased definition
specificity. In these analyses, the hazard ratios (HR)
for rivaroxaban vs. warfarin new users were 1.47
(1.29, 1.67) for GIB, 0.61 (0.47, 0.79) for IS, and
0.71 (0.50, 1.01) for ICH. For GIB, the HR varied
by age; 0.88 (0.60, 1.30) among initiators age 65 or
under and 1.49 (1.30, 1.71) among initiators age 66
or older.

Conclusions: This study demonstrates the capability
of Sentinel to conduct prospective safety monitoring
with sophisticated re-usable tools and does not raise
any new safety concerns regarding use of rivaroxaban.

747. Replicating a Clinical Trial Population to
Estimate Background Event Rates: A Novel
Method for Vaccine Pharmacovigilance

Linda E. Levesque1, Meera Kumar2,
Sonja Banga1 and Alena Khromava1

1Sanofi Pasteur, Toronto, ON, Canada; 2Sanofi,
Bridgewater, NJ

Background: Traditionally, estimates of background
rates for vaccine pharmacovigilance have been ob-
tained from the literature or from health databases.
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However, these data sources typically provide general
population estimates that may not be representative of
a trial’s highly selected population.

Objectives: To compare the rates of cardiovascular
(CV) morbidity obtained from traditional
pharmacovigilance sources to those from a cohort
replicating a vaccine trial population.

Methods:We undertook a literature review to identify
the best estimates of background CV rates for the trial
population. We also identified two cohorts of adults in
the same age range as the trial population (i.e., 50-95
years) using a large US health insurer database
(Marketscan). The first cohort, a 5% random sample
of adults enrolled in the health plan between 2013/
15, represented a traditional health database cohort of
the target age range, while the second cohort was
comprised of adults who satisfied the trial’s inclusion
and exclusion criteria. Cohort members were followed
from their date of enrollment or trial eligibility (cohort
entry) until the earliest of the event date, end of insur-
ance coverage, or end of study. Rates of myocardial
infarction (MI), stroke, and congestive heart failure
(CHF) were calculated using a time to first event
approach.

Results: The baseline characteristics of the replicated
trial cohort were most similar to those of the trial
population, while the traditional cohort was younger
and had a substantially lower prevalence of CV risk
factors than the other two populations. The rates of
MI for the literature, traditional cohort and replicated
trial cohort were 2.0, 3.0 and 9.7 per 1,000 person-
years, respectively, while those for stroke were 3.7,
3.8 and 14.6 per 1,000 person-years. Consistent with
that observed for MI and stroke, the rates for CHF
were highest for the replicated trial cohort: 17.1, 2.8
and 33.3 per 1,000 person-years, respectively.

Conclusions: The replicated trial cohort provided
the most accurate estimates of the trial’s background
rates of CV events; these estimates were 2- to 12-fold
higher than those obtained from traditional
sources. These findings have important implications
for the pharmacovigilance assessment of certain
vaccine trials.

748. Benefits of Combining Change-Point Analysis
with Disproportionality Analysis in
Pha7rmacovigilance Signal Detection

Nhung Trinh1,2, Elodie Sole1 and Mehdi Benkebil1

1Agence Nationale de Sécurité du Médicament et des
Produits de Santé (ANSM), Saint Denis, France;
2Centre of Research in Epidemiology and Statistics
Sorbonne Paris Cité - CRESS UMR1153, Paris,
France

Background: Pharmacovigilance signal detection
commonly utilizes time-invariant disproportionality
analysis methods and rarely capitalizes on time depen-
dency. The time-series analysis tool, change-point
analysis (CPA), is a powerful method to analyze
surveillance data, but it has not been applied in
pharmacovigilance.

Objectives: To evaluate the benefits of combining
CPA with the Proportional Reporting Ratio (PRR)
for optimizing pharmacovigilance signal detection.

Methods: We conducted a retrospective analysis
using the French National Pharmacovigilance and
Eudravigilance Databases between 01/01/2000 and
31/10/2015. We investigated cases of Benfluorex
and Aortic valve incompetence (AVI), 95 test cases
(39 positive and 56 negative controls) of two out-
comes (acute kidney injury and acute myocardial in-
farction) identified from a drug safety reference set
and two signals validated by Pharmacovigilance Risk
Assessment Committee (PRAC) at the European
Medicine Agency: aripiprazole/ hyperprolactinaemia
and temozolomide/diabetes insipidus. Monthly num-
bers of pharmacovigilance notifications and computed
monthly PRR with its 95% confidence interval of
these test cases were used. CPA method was applied
on the lower bound 95% CI of PRR (PRR-) and num-
ber of notifications.

Results: Using data for Benfluorex and AVI, change
points detected by CPA based on PRR- were more
meaningful than the one base on the number of notifi-
cations: more change points detected (24 vs. 7) and
they were detected earlier (first point in 2007 vs.
2009). The substance - event combination is more
likely to be a signal when the two following criteria
are fulfilled: PRR- is greater than 1 with at least 5
cases, and CPA method detects at least two successive
change points of PRR- which made consecutively in-
creasing segments. 23 potential signals from the refer-
ence set (20 positive and 3 negative controls) met the
first requirement. 14 positive controls (70%) met
the second one. The 3 negative controls did not meet
the second requirement and they were eliminated as
false positive signals. The hypothesis was also con-
firmed on the two validated signals from PRAC.

abstract 451

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Conclusions: The CPA method can be used as a com-
plementary tool to PRR method for pharmacovigilance
signal detection. This combination represents a signif-
icant advantage in detecting earlier signals and reduc-
ing false-positive signals. Therefore, it could allow a
reduction of workload for safety experts. This ap-
proach should be confirmed in further studies.

749. Association Rule Analysis to Evaluate
Frequent Drug Combinations Associated with
Fracture Risk in Older Adults

Prasad S. Nishtala1, Danijela Gnjidic2, Fabian Held2,
David Le Couteur2 and Te-yuan Chyou1

1University of Otago, Dunedin, New Zealand; 2The
University of Sydney, Sydney, Australia

Background: Association Rule is a novel methodol-
ogy to ascertain patterns of drug use and drug combi-
nations that can be applied to a case-crossover design
to ascertain frequent drug combinations associated
with drug events.

Objectives: The aim of this case-crossover study was
to apply association rule analysis to ascertain patterns
of drug combinations contributing to the risk of
fractures in older adults aged 65 years and older.

Methods: A nationwide representative sample of
New Zealanders aged ≥65 years was sourced from
the pharmaceutical collections and hospital discharge
information. Prescription records (2005-2015) of
drugs of interest were sourced from New Zealand
pharmaceutical collections (Pharms). Medication ex-
posure, as a categorical variable, was classified at
individual drug level belonging to medication classes
including alpha and beta-blockers, benzodiazepines
and Z-drug hypnotics, diuretics, first and second-
generation antipsychotics, tricyclic antidepressants,
and selective serotonin reuptake inhibitors. Several
studies have associated the drugs of interest from these
medication classes with fracture risk in older adults.
The first-time coded diagnosis of fracture was ex-
tracted from the National Minimal Dataset (NMDS).
Prescription and event datasets were linked by a
unique patient identifier to set up a case-crossover
design. Association rules were then applied to identify
frequent drug combinations in the case and the control
periods (l-day with 35-day wash period), and the asso-
ciation of fractures with each frequent drug combina-
tion were tested by computing a matched odd-ratio
(MOR) and its 95% confidence interval (CI).

Results: We identified a total of 66,852 individuals
(mean age 81.5 years) from 2005 to 2014 with incident
fracture and exposed to at least one of the drugs of
interest. Association rules revealed that frequently-
used drug combinations associated with fractures are
citalopram and furosemide (MOR = 1.51; 95%CI =
[1.27-1.81]; zopiclone and furosemide (MOR = 1.39;
95%CI = [1.23-1.56]; zopiclone and citalopram
(MOR = 1.32; 95%CI = [1.09-1.61].

Conclusions: Association rules is a novel method that
can be applied to a case-crossover design to ascertain
frequent drug combinations associated with drug
events of clinical interest in older adults. This novel
methodology applied to big data may be an important
tool to ascertain drug combinations associated with
adverse drug events.

750. Implementation and Visualization of the Tree-
Based Scan Statistic for Drug Safety Surveillance
in Longitudinal Electronic Healthcare Data: A
Pilot Study

Stephen E. Schachterle, Sharon Hurley, Qing Liu,
Kenneth R. Petronis and Andrew Bate

Pfizer, Inc., New York, NY

Background: Longitudinal electronic healthcare data
hold great potential for drug safety surveillance. The
tree-based scan statistic (TBSS), as implemented by
the TreeScan® software, allows for hypothesis-free
signal detection in longitudinal data by grouping
safety events according to branching, hierarchical
data coding systems and then identifying signals of
disproportional recording (SDRs) among the event
groups.

Objectives: To identify and visualize SDRs with the
TBSS in historical data from patients using two anti-
fungal drugs, itraconazole and terbinafine.

Methods: In a pilot study, a self-controlled TBSS
analysis was used to examine inpatient data from a
large US-based electronic healthcare database (2002-
2007). Event frequencies before and after the first
day of drug exposure were compared over 7-day and
28-day time periods. Safety events were classified into
a hierarchical tree structure using the Clinical Classifi-
cations Software (CCS) which mapped ICD 9 codes
into 879 diagnostic groups. Using the TBSS, the log
likelihood ratio of observed versus expected events
in all groups along the CCS hierarchy were compared,

abstract452

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



and groups of events that occurred at disproportionally
high frequencies were identified as potential SDRs; p
values for the potential SDRs were estimated with
Monte-Carlo, permutation-based methods.

Results: For itraconazole, the TBSS identified SDRs
for injury and poisoning (7 and 28 day p = 0.001)
and complications of an implanted or grafted device
(7 day p = 0.001). Coronary atherosclerosis and other
heart disease (p = 0.002) and diseases of the circula-
tory system (p = 0.01) were identified at 28 days.
Terbinafine use was associated with SDRs for diseases
for the circulatory system (7 and 28 day p = 0.001) and
heart (7 day p = 0.026 and 28 day p = 0.001), as well
as bacterial and viral infection (p < 0.05). Use of both
drugs was associated with SDRs for diseases of the
digestive system (p < 0.05).

Conclusions: TBSS identified potential SDRs
related to the circulatory system that may reflect
the cardiac risk that was described in the
itraconazole product label. Two previous signal
detection analyses for terbinafine also reported
SDRs for diseases of the digestive system
(Kulldorff 2013, Brown 2013). Consistency with
the known safety profile of these antifungals and
with previous analyses supports wider exploration
of the TBSS for safety surveillance in longitudinal
electronic healthcare data.

751. Does Patient Reporting Lead to Earlier
Detection of Drug Safety Signals? A Retrospective
Study in an International Database of Spontaneous
Reports

Leàn Rolfes1,2, Florence van Hunsel1,2, Ola Caster3,4,
Henric Taavola3, Katja Taxis2 and
Eugène van Puijenbroek1,2

1Netherlands Pharmacovigilance Centre Lareb’s
Hertogenbosch, Netherlands; 2University of
Groningen, Groningen, Netherlands; 3Uppsala
Monitoring Centre, Uppsala, Sweden; 4Stockholm
University, Kista, Sweden

Background: Patient reporting has been suggested to
lead to earlier detection of drug safety signals in
pharmacovigilance (PV). If patient reporting indeed
triggers early signal detection, PV-centres may use this
information to prioritize their activities.

Objectives: To assess whether there is a difference in
time to reporting between patients and healthcare

professionals (HCPs) of adverse drug reactions
(ADRs) which have led to drug safety signals.

Methods: This was a retrospective cohort study to
compare the difference in time to reporting between
patients and HCPs, using the WHO global database
of individual case safety reports, VigiBase. Drug-
ADR associations were selected by using 60 associa-
tions described in comprehensive and well-grounded
safety signals disseminated by the Dutch PV centre
Lareb between 2011 and 2015. These signals included
18 Important Medical Events (IMEs) and 42 non-
IMEs. The primary outcome was the difference in time
to reporting between patients and HCPs. The second-
ary outcome was the difference in time for signals
characterized as IMEs, since these may deserve
priority over other ADRs. Additionally, given the
known differences in the start of patient reporting in
PV in the USA (since 1969) and Europe (mainly since
2012), we analysed results from the USA and Europe
separately. Since we were primarily interested in the
overall difference between the two groups, the date
of the first report for each individual signal was used
as time zero. Statistical differences in timing were
analysed on the corresponding survival curves using
the Mann-Whitney U test.

Results: In total 2822 reports were included, of which
52.7% patient reports. The 18 IMEs included 556
reports (31.5% patient reports) and the 42 non-IMEs
2266 reports (57.9% patient reports). Of all included
reports, 2124 were from the USA (61.9% patient
reports) and 430 from Europe (21.9% patient reports).
Overall, HCPs reported significantly earlier than pa-
tients: median 7.0 vs 8.3 years (p < 0.001). Similar
results were found for IMEs, where HCPs and patients
took a median time to reporting of 6.9 vs 8.1 years
(p < 0.001) and for non-IMEs 7.0 vs 8.2 years (p <
0.001). For the USA, median time to reporting was
6.0 vs 8.1 years (p value < 0.001) and for Europe
7.8 vs 7.9 years (p 0.03).

Conclusions: ADRs related to drug safety signals
were in general reported earlier by HCPs compared
to patients. In depth analysis is needed to clarify the
practical importance of these findings.

752. Proton Pump Inhibitor Use and Risk of
Developing Alzheimer’s Disease or Vascular
Dementia

Patrick Imfeld1,2, Michael Bodmer3,
Susan S. Jick4 and Christoph R. Meier1,2,4
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1University of Basel, Basel, Switzerland; 2University
Hospital Basel, Basel, Switzerland; 3Zuger
Kantonsspital, Baar, Switzerland; 4Boston University
School of Public Health, Lexington, MA

Background: Long-term proton pump inhibitor (PPI)
use has been associated with a number of adverse
outcomes such as an increased risk of bone fractures,
community-acquired pneumonia, or recently, with the
development of dementia. While the risk of the first
two conditions has been comprehensively explored,
evidence linking long-term PPI use with dementia
is weak.

Objectives: To explore the association between PPI
use and the risk of developing Alzheimer’s disease
(AD) or vascular dementia (VaD), the two most
common dementia forms.

Methods: We conducted a case–control analysis
using data from the UK-based Clinical Practice Re-
search Datalink (CPRD). We identified patients
aged ≥65 years with newly diagnosed AD or VaD
between 1998 and 2015 (index date) and matched
them 1:1 to dementia-free controls on age, sex, cal-
endar time (same index date), general practice, and
number of years of recorded history. Conditional
logistic regression analyses were applied to calcu-
late adjusted odds ratios (aORs) with 95% confi-
dence intervals (CIs) of developing AD or VaD in
relation to previous PPI or histamine-2 receptor an-
tagonist (H2RA, as an indirect comparator) use,
stratified by duration of use (and represented by
number of prescriptions).

Results: We identified 25,811 patients with AD,
15,218 patients with VaD, and the corresponding
number of matched comparison subjects without
dementia. As compared to non-use, long-term PPI
use (≥100 prescriptions) was not associated with
an increased risk of developing AD (aOR 0.87,
95% CI 0.79�0.96) or VaD (aOR 1.07, 95%
CI 0.94�1.22). Long-term H2RA use (≥20 prescrip-
tions) was also not associated with an increased risk
of developing AD (aOR 0.93, 95% CI 0.86�1.01)
or VaD (aOR 0.96, 95% CI 0.86�1.07). In a sensi-
tivity analysis, after shifting the index date back-
wards by 2 years (to account for the vague
disease onset), the results remained largely un-
changed: The aOR, 95% CI of developing AD or
VaD for long-term users of PPIs (≥100 prescrip-
tions) was 0.92, 0.83�1.02 and 1.07, 0.92�1.25,
respectively.

Conclusions: Unlike previous studies we did not find
any evidence for an increased risk of AD or VaD
associated with long-term PPI use.

753. Proton Pump Inhibitor Use and Dementia
Risk

Sascha Dublin1, Shelly L. Gray2, Rod L. Walker1,
Onchee Yu1, Erin J. Aiello Bowles1,
Melissa L. Anderson1, Paul K. Crane2 and
Eric B. Larson1

1Kaiser Permanente Washington, Seattle, WA; 2Uni-
versity of Washington, Seattle, WA

Background: Proton pump inhibitor (PPI) medica-
tions have been associated with increased dementia
risk. This potential link has major public health impli-
cations because PPIs are widely used, often long-term,
and are available over the counter in some countries.

Objectives: To determine whether higher cumulative
PPI use is associated with increased dementia risk.

Methods: These analyses used data from a prospective
population-based cohort study of older adults set within
Group Health, an integrated health-care delivery sys-
tem, Seattle, Washington. The study included 3,484
participants aged 65 and older without dementia at
study entry. There were two rounds of recruitment
(1994-1996 and 2000-2003) followed by continuous
enrollment beginning in 2004. Follow-up for these
analyses was through April 30, 2014. Computerized
pharmacy dispensing data were used to ascertain cumu-
lative PPI exposure defined as the total standardized
daily doses (TSDDs) dispensed over the prior 10 years.
Use in the most recent year was excluded to avoid pos-
sible bias introduced by altered patterns of use in the
prodromal phase. The Cognitive Abilities Screening In-
strument was administered every 2 years to screen for
dementia. Participants screening positive underwent
extensive evaluation, and dementia outcomes were
determined using standard diagnostic criteria. Cox
regression was used to estimate the association between
PPI exposure and time to dementia or Alzheimer’s
disease (AD). PPI exposure was modelled as a time-
varying continuous variable using cubic splines.

Results: Over a mean follow-up of 7.5 years, 827
participants (23.7%) developed dementia (670 with
possible or probable AD). PPI exposure was not
associated with risk of dementia (p = 0.66). Compared
to no PPI use, the adjusted hazard ratios (HRs) and
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95% confidence intervals (CIs) for 365, 1095, and
1825 TSDDs (equivalent to 1, 3, and 5 years of
daily use) were 0.87 (95% CI, 0.65-1.18); 0.99
(95% CI, 0.75-1.30); and 1.13 (95% CI, 0.82-1.56),
respectively. PPI use was also not related to AD risk
(p = 0.77).

Conclusions: PPI use was not associated with in-
creased dementia or AD risk, even for people with
high cumulative exposure. While there are other safety
concerns with long-term PPI use, these results suggest
that patients and clinicians do not need to avoid these
medications due to fear of dementia.

754. Long-Term Risk of Dementia among Men with
Benign Prostatic Hyperplasia

Mette Nørgaard1, Erzsébet Horváth-Puhó1,
Priscila Corraini1, Victor W. Henderson2 and
Henrik T. Sørensen1

1Aarhus University Hospital, Aarhus, Denmark;
2Stanford University, Stanford, CA

Background: Sleep disturbances are associated with
Alzheimer’s disease risk, but the importance of health
conditions contributing to disturbed sleep is unknown.
Benign prostatic hyperplasia (BPH) is a common age-
related condition, and approximately 70% of patients
with this disorder have nocturia, defined as two or
more voids per night. Since BPH is a treatable condi-
tion, any increased risk of dementia may have public
health implications.

Objectives: To examine whether men with BPH are at
an increased risk of Alzheimer’s disease and other
dementia.

Methods: We conducted a 30-year nationwide
population-based cohort study using data from
medical databases (1982-2013) covering all Danish
hospitals. We identified 219,493 men with BPH and
1,078,959 men from the general population matched
on age. We followed all cohort members for all-cause
dementia and we additionally categorized dementia
into Alzheimer’s disease, vascular dementia, and any
other dementia. We computed rates and unadjusted
hazard ratios of all-cause dementia, Alzheimer’s
disease, vascular dementia, and any other dementia
up to 30 years after BPH.

Results: The overall rate of all-cause dementia
among men with BPH was 9.83 per 1000 person-years

(95% confidence interval (CI), 9.68-9.98) compared
with a rate of 8.64 per 1000 person-years (95% CI,
8.58-8.70) in the general population comparison
cohort. The unadjusted hazard ratio was 1.25 (95%
CI, 1.22-1.27). When examining the risk of specific
types of dementia, the hazard ratios were 1.23 (95%
CI, 1.19-1.27) for Alzheimer’s disease, 1.42
(95% CI, 1.35-1.48) for vascular dementia, and 1.21
(95% CI, 1.17-1.24) for any other dementia.

Conclusions:Men with BPH had a 25% higher risk of
any type of dementia and 23% higher rate of
Alzheimer’s disease compared with men from the gen-
eral population. Therefore, sleep disturbances may be
a risk factor for Alzheimer’s disease and other types
of dementia, although shared risk factors, like meta-
bolic syndrome, may explain a part of the association.

755. Post-Traumatic Stress Disorder, Antipsychotic
Use and Risk of Dementia in Veterans

Elizabeth E. Roughead1, Nicole L. Pratt1,
Lisa M. Kalisch Ellett1, Emmae N. Ramsay1,
John D. Barratt1, Philip Morris2 and Graeme Killer3

1University of South Australia, Adelaide, Australia;
2Bond University, Gold Coast, Australia; 3Depart-
ment of Veterans’ Affairs, Canberra, Australia

Background: Studies have found an association
between post-traumatic stress disorder (PTSD) and
dementia; however, none have examined the contribu-
tion of antipsychotics, which carry a risk of metabolic
syndrome and stroke, to the risk of dementia.

Objectives: We examined the risk of dementia with
PTSD and the contribution of antipsychotic use to
this risk.

Methods: We conducted a retrospective cohort study
of 15,612 male Vietnam veterans aged 55-65 years at
baseline (2001-02) with no pre-existing dementia di-
agnosis, using data from the Australian Government
Department of Veterans’ Affairs. We assessed the
association between PTSD and dementia over 12-year
follow-up. Dementia was identified as either a
hospital diagnosis, dementia record in service
disability data or dispensing of medicines for
dementia. Cox-proportional hazards models were
used with age as the time-scale adjusting for socioeco-
nomic status, hypertension, diabetes, myocardial
infarction, cerebrovascular disease, cancer, depression,
substance abuse, benzodiazepine use, alcohol use and
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tobacco use. Results were stratified by baseline anti-
psychotic use.

Results: No increased risk of dementia was observed
with PTSD when medicines were not considered
(HR 1.21 (0.77-1.89), for veterans hospitalised with
PTSD compared to those with no PTSD). In patients
who received antipsychotics, dementia risk was signif-
icantly elevated compared to no use (HR 2.1; 95%
Confidence Interval (CI) 1.4-3.3), and there was a sig-
nificantly increased risk with cumulative antipsychotic
dose as measured by defined daily dose (DDD) per
person per year (HR 2.7; 95% CI 1.3-5.8 for those
using ≥146 DDD/year compared to no use). Dementia
risk was significantly increased in veterans
hospitalised for PTSD who received antipsychotics
(HR 2.2; 95%CI 1.1-4.6) and veterans without PTSD
who received antipsychotics (HR 6.22; 95%CI 2.92-
13.26) compared to veterans without PTSD with no
antipsychotic use. Results of two sensitivity analyses
which excluded veterans with a diagnosis of dementia
within the first 2 years of follow up and those with
cerebrovascular disorder at base line were similar, with
significant results in the same groups.

Conclusions: Our results suggest that there may be a
complex interplay between PTSD and antipsychotic
use as contributors to dementia risk. Our findings
should be interpreted with caution as the study design
is observational. Further research using prospective
study designs with diagnostic data, cognitive function
and disease severity are required.

756. Raised Blood Pressure as a Risk Factor For
Vascular Dementia but Not Alzheimer’s Disease: A
Cohort Of 2.6 Million People Over Two Decades

Nawab Qizilbash1,2, John Gregson2,
Michelle E. Johnson3, Neil Pearce2, Ian Douglas2,
Kevin Wing2 and Stuart S. Pocock2

1OXON Epidemiology, Madrid, Spain; 2London
School of Hygiene and Tropical Medicine, London,
United Kingdom; 3OXON Epidemiology, London,
United Kingdom

Background: Dementia and high blood pressure (BP)
are huge public health issues and it has been proposed
that hypertension in middle age may lead to dementia
in old age.

Objectives: To investigate the association between
systolic BP (SBP) and risk of the major subtypes of

dementia: Alzheimer’s disease (AD) and vascular
dementia.

Methods: A cohort derived from the United
Kingdom Clinical Practice Research Datalink in-
cluded people aged 40 years or older with a first
SBP recording between 1992 and 2009. Follow-up
was until the practice’s last data collection date, pa-
tient death/transfer out of practice or first record of
dementia. People with a prior record of dementia
were excluded. Incidence rates and risk ratios
(RRs) were calculated for each SBP category using
Poisson regression adjusted for age at diagnosis
and sex.

Results: Our cohort of 2,665,880 people in UK
general practices with median baseline age 54
years and follow-up of 8.2 years. There were a to-
tal of 51,741 cases of AD and 14,441 cases of
vascular dementia. Overall, SBP was inversely
associated with vascular dementia and AD. How-
ever, the inverse associations attenuated with time
after the index measurement. Excluding the first
10 years of follow-up to minimise reverse causa-
tion, age and sex-adjusted RRs per 10mmHg
higher SBP for vascular dementia were: RR 1.12
(95% CI 1.06-1.18) for age <55 years; 1.03
(95% CI 1.02-1.04) for age 55-74 and 0.99 (95% CI
0.96-1.02) for age 75+. For AD, the risks were: 1.00
(95% CI 0.97-1.03) for age <55; 0.98 (95% CI 0.97-
0.99) for age 55-74 and 0.97 (95% CI 0.96-0.99) for
age 75+. The associations were similar when adjusted
for possible confounders (antihypertensive agents, car-
diovascular disease, chronic obstructive pulmonary dis-
ease and smoking) or when restricted to patients without
prior hypertensive drug use or history of vascular
disease.

Conclusions: Raised BP is a risk factor for vascular
dementia in people aged less than 75 years. BP
showed no association with AD. These results
contradict the hypothesis that hypertension in middle
age increases the risk of AD in old age.

757. Frailty, Antipsychotics and Mortality Among
Community-Based Older Adults with Impaired
Cognition

Colleen J. Maxwell1,2, Michael A. Campitelli2,
David B. Hogan3, Christina Diong2,
Peter C. Austin2,4, Joseph E. Amuah5, Kate Lapane6,
Dallas P. Seitz7,8, Sudeep S. Gill7,8, Andrea Gruneir9,
Walter P. Wodchis2,4 and Susan E. Bronskill2,4
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Background: Potentially inappropriate antipsychotic
use among older adults with cognitive impairment
remains an important concern. The identification of
frailty may offer an opportunity to better understand
the risks and benefits of antipsychotics in older
populations across care settings.

Objectives: We examined the association between
new antipsychotic use and mortality over 6 months
among older home care clients and explored variation
in mortality risk by frailty level.

Methods: We conducted a retrospective cohort study
of long-stay older (aged 66+) clients in Ontario,
Canada by linking their Resident Assessment Instru-
ment for Home Care [RAI-HC] clinical data with
health administrative databases. Included were clients
with a diagnosis of dementia and/or cognitive impair-
ment assessed between April 1, 2008 and March 31,
2013. Frailty was defined using a validated 72-item
frailty index (FI) derived from RAI-HC data assessed
at cohort entry. Exposed clients were defined as hav-
ing newly received an antipsychotic in the 6 months
post-cohort entry (with no claims for antipsychotics
in the year prior to drug index date). We used a 2-stage
matching process to define unexposed clients and their
index date which included matching on age, sex,
frailty group (robust, pre-frail, frail), year of RAI-
HC, and a derived propensity-score. Outcome was
time to death assessed during 6 months following cli-
ents’ index date. Cause-specific hazards models (strat-
ified by FI group) were utilized. As the assumption of
proportional hazards was not supported, we estimated
time-specific hazard ratios at 1-, 3- and 6 months.
From cumulative incidence function curves, we esti-
mated the number needed to harm (NNH) at 6 months.

Results: Among 5,853 matched exposed-unexposed
pairs, new antipsychotic users showed a significant
hazard of mortality at 1, 3 and 6 months relative to un-
exposed, with the highest risk observed in the first
month (HR = 3.48, 95%CI 3.10-3.91). At 1-month
(but not 6 months), estimates were significantly higher

(p = 0.02) for robust (HR = 5.24, 3.71-7.41) vs.
pre-frail (HR = 3.27, 2.69-3.97) and frail (3.36, 2.85-
3.96) clients. The estimated NNH at 6 months was
7.5 (95%CI 6.8-8.2) for the total sample and
varied by frailty level: NNH of 9.9 (8.3-12.5), 9.1
(7.8-11.1) and 5.2 (4.6-6.1) for robust, pre-frail and
frail, respectively.

Conclusions: An easily derived frailty index may help
clarify the relative and absolute risks of mortality
associated with antipsychotics in older adults with
cognitive impairment.

758. Beyond Retrospective Studies, Using
Electronic Health Records for Prospective
Research

Carol E. Koro1, Sheila Weiss2, Lesley Curtis3,
Sonia Hernandez-Diaz4, Kourtney J. Davis5 and
June Raine6

1Merck, North Wales, PA; 2Evidera, Bethesda, MD;
3Duke University, Durham, NC; 4Harvard T.H.
Chan School of Public Health, Boston, MA;
5GlaxoSmithKline, Collegeville, PA; 6Medicines
and Healthcare products Regulatory Agency
(MHRA), London, United Kingdom

Background: In today’s digital world, there is the
expectation of better, faster and cheaper generation
of safety and effectiveness data. As Electronic health
record (EHR) databases grow in number and volume,
they are seen as a solution. EHRs are primarily de-
signed for patient care. They also facilitate billing,
benchmarking, and reimbursement. Unlocking their
full value in clinical research is challenging. What is
the current and future role of the EHR in prospective
research to assess effectiveness and safety and conduct
public health surveillance, and how will we address
the challenges in realizing this?

Objectives: The overarching goal of this workshop is
to present novel uses of EHR data. Together the panel
and workshop participants will discuss experience to
date in innovative uses of EHR databases, what has
been learnt and explore the challenges to be tackled
to optimize future opportunities for the application
of EHR data beyond retrospective observational
research.

Description: This panel discussion will bring together
scientists who have designed and implemented EHR
studies to discuss the scientific basis and the
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challenges they faced including methodological is-
sues, and other concerns, such as privacy, and the need
for informed consent, and what has been learnt. It will
discuss the regulatory perspective from the EU experi-
ence. The discussion will then focus on the current and
future opportunities for using EHR to do prospective
research in order to answer important public health
questions. Topics/Speakers:

1. Use of EHR systems to facilitate clinical trial
enrollment and clinical research/ Lesley Curtis,
DCRI, will discuss the utility of EHR data to facil-
itate trial recruitment and the barriers to that use,
and compare EHR data with baseline characteris-
tics and adjudicated events captured as part of a
large, contemporary, outcomes-based trial

2. Use of EHR in a prospective study of effectiveness/
Kourtney Davis, GSK, will discuss learnings from
the real-world effectiveness study, the Salford
Lung Study

3. Nested pregnancy cohorts/ Sonia Hernandez Diaz,
Harvard School of Public Health, will discuss
novel approaches to capturing pregnancy outcomes
through linkage of mother and baby in EHR data

4. Regulatory perspective from EU/ June Raine,
Medicines and Healthcare products Regulatory
Agency (MHRA), will discuss experience to date
and opportunities ahead for prospective use of
EHR data

759. Real-World Evidence and Precision Medicine
in Cancer Research

Wei Zhou1, Ken Carson2, Andy Freeman3,
Geoffrey Liu4 and Bruce Carleton5

1Merck Research Laboratories, North Wales, PA;
2Flatiron Health, New York, NY; 3National Cancer
Institute, Rockville, MD; 4Ontario Cancer Institute /
Princess Margaret Hospital, Toronto, ON, Canada;
5University of British Columbia, Vancouver, BC,
Canada

Background: With the wide adaptation of precision
medicine in oncology, there are lots of progress on
the prevention and treatment of different cancers.
Real-world data has been used more widely and been
recognized by regulators and medical communities.
In 2016, US FDA announced a research initiative

with Flatiron Health to explore analytic approaches,
clinically-relevant endpoints and safety assessment
methods using real-world evidence, as part of the
Cancer Moonshot initiative. FDA also published their

draft guidance of using real-world data in medical
device including the Companion Diagnostic of
biomarkers. Foundation Medicine and Flatiron Health
announced a new initiative to assemble and curate one
of the largest-ever clinico-genomic databases.
In this workshop, we will invite panel members who

are deeply involved in these projects, and will share
their views on the mission, strategy, and progress of
these initiatives. One important aspect of this panel is
the voice from the community oncologists, who see
80% of the cancer patients and who are sometimes left
out of the discussions.This proposal is co-sponsored
by the MEBP and Oncology SIGs. FDA has confirmed
to send a speaker if the proposal is accepted.

Objectives: In this workshop, panel members will
discuss on the status and progress of the Cancer
Moonshot Initiative, the Precision Medicine initiative,
and the utilization in disease prevention, drug treatment
and post-approval harm reduction, and real-world
evidence will benefit from and make contributions to
these initiatives.

Description: The workshop will start with a short
introduction of the panel members, and continue with
presentations from 4 speakers. The workshop will
end with a 5-min summary and 25-min panel discus-
sions. The presentation topics of each panel member
are as below:
Outline

1. Introduction of the panel members (5 min, Wei)
2. Cancer Moonshot and real-world evidence from

regulatory perspectives (15 min, US FDA)
3. Linking patients’ genomic information with oncol-

ogy EMR database, the community oncologists’
perspective (Ken 15 min)

4. Development and Use of Real World Evidence for
Clinical Oncology Practice (Andy, 15 min)

5. Pragmatic solutions to real-world challenges with
incorporating real-world molecular data: when the
tests and tools change monthly (Geoff, 10 min)

6. Summary of the key messages from the above 4
presentations (5 min, Bruce)

7. Panel discussion: Utilization of real-world
evidence in research and how to foster the collabo-
rations on between regulator, academic, and
industry (25 min, moderated by Wei)

760. Practical Points to Address Uncertainties in
Risk Management Planning

Saad Shakir1, Lourens Bloem2,3, Marie L. De Bruin4,
Jarno Hoekman5, Hubert Leufkens2 and Patrick Ryan6
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1Drug Safety Research Unit, Southampton, United
Kingdom; 2Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands;
3Dutch Medicines Evaluation Board (CBG-MEB),
Utrecht, Netherlands; 4University of Copenhagen,
Copenhagen, Denmark; 5Copernicus Institute of
Sustainable Development, Utrecht University,
Utrecht, Netherlands; 6Columbia University, New
York, NY

Background: A key part of risk management of
medicines revolves around addressing uncertainties.
Uncertainties can arise from multiple sources,
including the incomplete nature of premarketing
data, uncertain differences in the patient characteris-
tics between pre- and post-marketing populations or
the occurrence of totally unpredicted adverse drug
reactions.

Objectives: The session will include speakers from
industry, regulatory authorities and academia who will
address methodological approaches on how to initially
assess uncertainty in relation to conduct post authori-
sation safety studies and how to handle potential
uncertainties which will emerge after the product is
launched.

Description: After a short introduction of the methods
applied to address uncertainties in risk management
(Saad Shakir), results from two recently performed
scientific studies will be presented. First Lourens
Bloem will examine to what extent uncertainties
identified for medicines that received a conditionally
marketing authorisation in the EU are resolved
through the conduct of specific obligations Second,
Jarno Hoekman will present the results of a large-scale
cohort study of marketing authorisation procedures at
EMA focusing on factors related to the identification
of unpredicted adverse drug reactions in the post-
marketing phase. Patrick Ryan will then discuss the
misleading nature of the current use of statistical
variation to communicate uncertainty in results, and
exacerbation of the problem by increased use of large
and disparate data sources (as sample size increases,
variance converges to zero, but bias persists). He will
call for new approaches to quantifying and communi-
cating uncertainty in order to improve clarity in the
assessment of potential effects of medical products.
Subsequently there will be a panel discussion with
speakers from industry, regulatory authorities and
academia to reflect upon the scientific findings. The
discussion will be structured around how to plan risk

management studies that both align qualitatively with
known uncertainties and incorporate an adequate
margin to address potential unquantifiable uncer-
tainties. In addition an important part of the discussion
will include insights on how to adequately communi-
cate uncertainty in cases of paucity of data. The
utilisation of statistical analysis plan to describe
uncertainties will also be addressed.

761. Optimizing Design, Conduct and
Interpretation of EHR-enabled Randomised
Clinical Trials: Case Examples Demonstrate the
Critical Role of Epidemiology and Future
Challenges

Kourtney J. Davis1, Matthew Sperrin2,
Jeanne Pimenta3, David Webb3, Rachael Williams4,
Lesley Curtis5, Jeff Brown6, Mark Wright4 and
Tjeerd Van Staa2

1GlaxoSmithKline, Collegeville, PA; 2University of
Manchester, Manchester, United Kingdom;
3GlaxoSmithKline, Uxbridge, United Kingdom;
4Clinical Practice Research Datalink, London, United
Kingdom; 5Duke Clinical Research Institute, Durham,
NC; 6Harvard Pilgrim Healthcare Institute/Harvard
Medical School, Boston, MA

Background: External drivers are increasing demand
for high quality real-world evidence (RWE) for safety
and effectiveness of medical products as used by
patients in their usual healthcare environment. RWE
informs key decisions from development program
plans and accelerated regulatory approvals to market
access and reimbursement. A shift to including
patients’ preferences in study designs offers a focus
on unmet needs and pursuit of novel data collection
to capture meaningful endpoints. To date, most RWE
is generated from retrospective studies using large
insurance claims and electronic healthcare record
(EHR) databases created for non-research purposes.
Public-private partnerships have advanced networks
of e-health databases using common data models that
enable distributed and efficient analyses while
maintaining data privacy and security. Harmonizing
databases involves tradeoffs, resulting in questions
about data quality, validation, generalizability, and
gaps where data are not routinely or systematically
captured within and across systems. Several large
EHR-enabled pragmatic RCTs conducted in
routine clinical practice have been initiated in the UK
(Salford Lung Studies) and USA (ADAPTABLE),
which offer key insights with respect to the design,
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conduct and interpretation phases in this rapidly
evolving field.

Objectives: To review: a) how epidemiology can
impact pragmatic RCT study design and interpreta-
tion; b) algorithm development, linkage, quality
assessment and validation of EHR data; c) strengths
and limitations of current infrastructure and opera-
tional capabilities to conduct pragmatic RCTs
incorporating remotely captured data; and d) future
direction of regulatory and payer perspectives on
different randomized vs observational study designs
by decision type.

Description: The panel will discuss the issues raised
by the case examples, highlighting emerging guidance
and recommendations for further collaboration with a
call to action for ISPE membership. Future directions
and implications for regulatory, payer, patient and
industry landscapes will also be discussed via a
moderated Q&A.

762. Promises and Perils of Machine Learning: A
Real-World Evidence Fable

Mary E. Ritchey1, Michele Jonsson Funk2,
Mary Anthony1, G. Niklas Noren3,
Steven Thomas1 and Nabarun Dasgupta2

1RTI Health Solutions, Research Triangle Park, NC;
2University of North Carolina, Chapel Hill, NC;
3Uppsala Monitoring Centre, Uppsala, Sweden

Background: One of the promises of the ‘big data’ era
for real-world evidence generation is that we will
finally be able to harness unstructured data. Tools
and algorithms, such as natural language processing
and machine learning, are relatively new to
pharmacoepidemiology yet have garnered widespread
attention resulting from claims that they will allow
researchers to efficiently extract meaning from content
generated by patients, clinicians, regulators, reim-
bursement agencies, and researchers. While some see
these tools as critical to unlocking new data sources,
others have urged strong caution in moving away from
the existing paradigm.
There are many options on the continuum between

developing static code lists from structured data and
fully automated and dynamic solutions for non-
structured data. A discussion is warranted to under-
stand the methodological and operational trade-offs
of various approaches to natural language processing

and machine learning. A systematic approach is
needed to assess options.

Objectives: The goal of this session is to engage in a
dialogue among skeptics and believers to identify
and vet a potential path toward best use of structured
and unstructured data for observational research,
including discussion of how validation methods could
be developed and updated for rapidly evolving
technology.

Description: This symposium will provide a short
primer on algorithms and phenotypes, give examples
of cross-functional development, present a potential
framework for evaluating the feasibility of various
approaches, and invite audience participation in
vetting ththe framework as potential guidance for
moving forward.
Presentations will include:

• Overview of the continuum of approaches – Ritchey
• Example creating static variables for regulatory
study from structured and unstructured data sources
– Anthony

• Examples of data-driven case identification in safety
surveillance – Noren

• Methodological considerations of concept develop-
ment across the continuum – Jonsson Funk

• Framework of considerations – type and quality of
data, purpose of analysis, assumptions of design,
intended audience, feasibility – Dasgupta

763. Using the Reverse Waiting Time Distribution
to Estimate Medication Stopping Rates and Real-
Time Prevalence of Drug Use in Pharmaco-
Epidemiologic Databases

Henrik Støvring1, Anton Pottegård2 and Jesper Hallas2

1Aarhus University, Aarhus, Denmark; 2University of
Southern Denmark, Odense, Denmark

Background: In drug utilization research there is a
need for methods, which allow estimation of stopping
fractions and the prevalence at the end of an observa-
tion window without relying on ad hoc decision rules
for determining durations of prescriptions.

Objectives: To introduce the reverse waiting time dis-
tribution (WTD) and show how it can be used as a
statistically valid method to estimate stopping frac-
tions and real-time prevalence of treatment in
pharmacoepidemiological studies.
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Methods: The reverse WTD is the distribution of time
from the last dispensed prescription of each patient
within a time window to the end of this window. It is
a mirrored version of the ordinary WTD, which
considers the first dispensed prescription of patients
within a time window. Based on renewal process
theory, the reverse WTD can be analyzed as an ordi-
nary WTD with maximum likelihood estimation.
Based on Danish data for NSAIDs, warfarin,
bendroflumethiazide and levothyroxine in the years
2013 and 2014 we compared estimates from the re-
verse WTD to those of the ordinary WTD regarding
prevalence stopping fractions and the 80th percentiles
of the inter-arrival distributions, i.e. the intervals be-
tween prescriptions belonging to the same treatment
episode. In a further evaluation we compared the
prevalence at the end of 2014 as estimated by the
reverse WTD with the prevalence obtained from
adding incidence (WTD estimate) and subtracting
stopping (reverse WTD estimate) during 2014 to the
prevalence estimated at the end of 2013 (reverse
WTD estimate).

Results: The fraction of all users in 2014 stopping
treatment varied from 71.0% (NSAID) to 7.3%
(levothyroxine). Comparing prevalence estimates of
the reverse WTD at the end of 2013 with those of
the ordinary WTD at the start of 2014, relative
differences did not exceed 4.8%. For the estimated
80th percentiles of the inter-arrival distribution,
differences did not exceed 3.3%. When estimating
the prevalence at the end of 2014 with two different
approaches, differences were negligible except for
bendroflumethiazide, where it reached 6.3%.

Conclusions: The reverse WTD allows valid estima-
tion of the aggregated fraction of users stopping
treatment and prevalence, especially when the WTD
reliably separates current users from users who have
stopped treatment. It may replace ad hoc decision rules
for automated implementations and – contrary to the
ordinary WTD – it allows for estimates of real-time
prevalence.

764. Using Inverse Probability Weighting to
Correct for Outcome Misclassification

Christopher A. Gravel1, Kristian B. Filion1,
Pauline M. Reynier2 and Robert W. Platt1

1McGill University, Montreal, QC, Canada; 2Lady
Davis Institute, Montreal, QC, Canada

Background: Propensity score weights can be
used to address measured confounding in
pharmacoepidemiologic studies under the assumption
of accurate measurement of the outcome variable.
When this assumption is violated, outcome misclassifi-
cation can bias estimation of the marginal causal
odds-ratio (OR). This may occur in data, such as
claims data, in which coding and recording errors are
common.

Objectives: The objectives of this study are to
characterize the bias incurred by both confounding
and outcome misclassification, to introduce a novel
set of weights to correct for outcome misclassification
while simultaneously weighting by the propensity
score to address confounding, and to investigate the
ability of the proposed methodology to produce
consistent estimation.

Methods: We conducted several Monte Carlo simula-
tion studies to investigate the finite sample properties
of the proposed weighted methodology and to
characterize bias under several settings. Following a
well-known data generation algorithm, we simulated
a hypothetical cohort study with a binary outcome
and treatment as well as a set of six binary and four
continuous covariates. We introduced associations
between treatment and covariates as well as differen-
tial diagnostic errors by misclassifying the outcome
at specified values of sensitivity and specificity in
either treatment group.
The weights were built using plug-in estimates

for the misclassification bias-adjusted parameters.
Estimation of these parameters has been studied in
many contexts; we used an internal validation
sampling approach for misclassified logistic regression
to develop the proposed method. Estimation of the
propensity score was conducted using standard logistic
regression under the assumption that treatment and
covariates were measured without error.

Results: The results of the studies demonstrate
consistent estimation of the marginal causal OR. For
instance, at an average error rate of approximately
10%, a validation sampling proportion of 10% and a
target OR of 0.670, the estimated ORs were biased
for the crude (OR = 0.631; SD = 0.0402) and
propensity score weighted (OR = 0.616; SD =
0.0468) approaches, whereas the proposed approach
appears to have mitigated the bias (OR = 0.668; SD
= 0.0657). Similar results were obtained in additional
simulations.
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Conclusions: In observational data with a differen-
tially-misclassified binary outcome, the use of the
proposed weights, in conjunction with propensity
score weights, will produce consistent estimation of
the marginal causal OR.

765. Missing Data in Marginal Structural Models:
A Plasmode Simulation Study Comparing Multiple
Imputation and Inverse Probability Weighting

Shao-Hsien Liu1, Stavroula A. Chrysanthopoulou1,
Qiuzhi Chang2, Jacob N. Hunnicutt1 and
Kate L. Lapane1

1University of Massachusetts Medical School, Worcester,
MA; 2Harvard T.H. Chan School of Public Health,
Boston, MA

Background: The use of marginal structural models
(MSMs) using inverse probability of treatment
weights to estimate unbiased causal effects in the
presence of time-varying confounding has increased
in pharmacoepidemiologic studies. Longitudinal
studies are prone to missing data, however, recom-
mendations for missing data techniques used in MSMs
are contradictory.

Objectives: We compared the validity and precision
of MSM estimates using multiple imputation (MI)
and inverse probability weighting (IPW) in the
presence of missing data on time-independent or
time-varying confounders.

Methods: Simulated data sets were generated using
plasmode simulation framework which preserved
underlying associations without modifying the expo-
sure or other covariates. We constructed the cohort
sub-study using data from the Osteoarthritis Initiative
which estimated the marginal causal effect of intra-ar-
ticular injection use (binary treatment) on the 1-year
symptom change (continuous variable). We simulated
scenarios through introducing three missing data
mechanisms: 1) missing completely at random
(MCAR); 2) missing at random (MAR); and 3)
missing not at random (MNAR). We also varied the
proportion of missingness (10%, 30%, and 50%) and
whether the confounder subject to missing data was
fixed to the measurement at baseline or time-varying.
Overall, 81 simulated scenarios were generated.
Performance of methods was compared using relative
bias and mean squared error of the estimates of
interest.

Results: Regardless of scenario, relative bias estimates
using IPW given missing information on baseline or
time-varying confounders ranged from 0.11% to
15.74%, with estimates exceeding 15% for scenarios
with 50% MNAR. From MI procedures, relative bias
estimates ranged from �1.53% to 3.73%. For most
scenarios, estimates using MI had smaller mean
square error (range: 0.14 to 0.16) than IPW (range:
0.16 to 0.63).

Conclusions: Compared IPW, MI produced less
biased marginal causal effects with increased
precision for baseline or time-varying confounders
over a range of type and extent of missingness. MI
may confer an advantage over IPW in MSMs
applications.

766. Comparing Bayesian External and Internal
Validation Approaches with the Multiple
Imputation Approach to Correct Outcome
Misclassification Bias in Logistic Regression

Elham Rahme1, Jiayi Ni2, Kaberi Dasgupta1,
Denis Talbot3, Geneviève Lefebvre4, Lisa Lix5 and
Lucie Blais6

1McGill University, Montreal, QC, Canada;
2Research Institute of the McGill University Health
Centre, Montreal, QC, Canada; 3Université Laval,
Montreal, QC, Canada; 4Université du Québec à
Montréal, Montreal, QC, Canada; 5University of
Manitoba, Winnipeg, QC, Canada; 6Université de
Montréal, Montreal, QC, Canada

Background: Misclassification is a frequently
occurring problem in administrative data. Internal
and external validation approaches have been
proposed to adjust for outcome misclassification in
logistic regression. Internal approaches rely on data
on the gold standard outcome for a subsample;
external approaches are used when such data are
unavailable.

Objectives: Using simulations, we compared the
performance of a Bayesian external validation
approach, a Bayesian internal validation approach
and a multiple imputation (MI) approach, respectively.

Methods: We simulated true and misclassified out-
comes for a sample of 10,000 individuals with a 16%
exposure rate. The MI approach imputed the gold
standard outcome for the whole sample. The internal
Bayesian approach corrected the likelihood function
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for the sensitivity and specificity of the misclassified
outcome based on the internal data. The external
Bayesian approach used a latent class model with
informative prior estimates for the sensitivity and
specificity derived from external sources. Bias, relative
bias, 95% credible intervals (CI) coverage and mean
squared error (MSE) were used to assess the
performance of these approaches.

Results: Bias was lower with the internal approaches
(MI: �0.020 to 0.072; Bayesian: �0.047 to �0.022)
compared to the naïve analysis (�0.452 to 0.258) in
all scenarios explored. The Bayesian approach
outperformed the MI approach when the validation
proportion was low (10%). The Bayesian external
approach reduced bias (�0.065, �0.012) with reason-
able informative priors (mean above 0.6 for sensitivity
and 0.9 for specificity and tight CIs). The MSE was
higher with the external Bayesian approach. CI from
the three approaches maintained high coverage
(95-100%) for all scenarios explored, while the naïve
analyses showed poor coverage (3-65%).

Conclusions: TheBayesian external validationmethod
is practical and useful to reduce outcome misclassifica-
tion bias in logistic regression. While the internal
method may provide better adjustment, it has the
disadvantage of requiring additional individual data.

767. Parametric Models for Evidence Synthesis of
Overall Survival in Patients with Gastric Cancer

Min-Hua Jen1 and Michael Sonksen2

1Eli Lilly and the Company, Surrey, United Kingdom;
2Eli Lilly and the Company, Indianapolis, IN

Background: When the proportional hazard (PH)
assumption does not hold, using PH to generate
comparator curves may not be appropriate.

Objectives: To compare overall survival (OS) among
recommended cytotoxic-based options for patients
with advanced gastric (GC) or gastroesophageal
junction (GEJ) cancer as 2nd-line systemic therapy
by a network meta-analysis (NMA) of currently
available randomized controlled trials (RCTs) using
alternative underlying survival functions.

Methods: Nine RCTs met eligibility criteria (i.e.
Phase 2 or 3 RCTs of adult patients who received
prior chemotherapy for GC or GEJ cancer and English
language, published through 28 May 2014) and

evaluated best supportive care (BSC), docetaxel,
irinotecan (IRI), FOLFIRI, IRI+cisplatin, paclitaxel
(PAC) and ramucirumab plus paclitaxel (RAM
+PAC). On visual inspection, a number of the
reported Kaplan–Meier charts indicated that the PH
assumption had not been met. The OS probabilities
and numbers at risk were derived from Kaplan–Meier
curves and synthesis across different studies by tech-
niques of Bayesian NMA published by Ouwens
et al. 2011. This is based on the shape and scale pa-
rameters of different parametric survival functions,
which does not require the PH assumption. Weibull
and log-logistic distributions, from the parametric sur-
vival model used patient level trial data generated
from digitalizing OS curves have been identified as
better fitted distributions and applied for the
comparison among the therapies. We also conducted
a simulation study to quantify the effects of the PH
assumption on bias and mean squared error.

Results: Without assuming PH, all interventions
significantly improved mean/median survival time
over BSC; ranging from 1.89/1.32 (IRI) to 3.87/4.1
(RAM+PAC) months and from 1.87/1.58 (DOC) to
5.51/5.49 (RAM+PAC) months by fitting log-logistic
and Weibull distributions, respectively. Simulations
show that in a variety of situations, the log-logistic
and Weibull outperform standard hazard ratio-based
meta-analysis models.

Conclusions: Simulations demonstrate a significant
improvement of using parametric models over the
standard hazard ratio-based meta-analysis approaches
where underlying assumption of PH did not hold and
needed to be accounted for.

768. Power Considerations for Interrupted Time-
Series Analysis: A Simulation Study

Samuel Hawley, Sanni Ali, Andrew Judge and
Daniel Prieto-Alhambra

University of Oxford, Oxford, United Kingdom

Background: Interrupted time-series (ITS) analysis
is being increasingly implemented in pharmaco-
epidemiology to estimate the impact of health policy
changes. There is however a scarcity of guidance on
power calculations using this approach.

Objectives: We aimed to assess the statistical power
to detect either a (i) slope change or (ii) step change
under various conditions relating to number of time
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points, magnitude of impact and location of interven-
tion in the time-series.

Methods: Monte-Carlo simulations were used to
create aggregated datasets of outcome rates over time.
Data generation parameters were informed from an
ITS regression model we recently published using
the clinical practice research datalink (CPRD) to eval-
uate the impact of NICE approval of biologic therapies
for rheumatoid arthritis in March 2002 (intervention)
on the 5-year rates of total knee replacement (out-
come). We estimated statistical power to detect a
significant (p = 0.05) post-intervention change in (i)
trend or (ii) level of outcome, assuming no significant
autocorrelation and an average of approximately 20
outcome events per time point. We generated 1,000
datasets per scenario, varying the number of time
points (16, 20, 24, 26, 28, 30, 40 and 50), average
relative reduction post-intervention (�15%, �34%,
�50% and �75%) and location of intervention in the
time-series (0.2, 0.3, 0.4, 0.5, 0.6, 0.7 and 0.8).

Results: Given a mid-time-series intervention, to have
80% power to detect a slope change yielding an
average relative reduction of �15%, �34%, �50%
or �75%, a total of 50, 28, 24 and 16 time points were
required, respectively. For a step change these num-
bers were >50, 40, <16 and <16, respectively. When
the intervention occurred very early or late in the time-
series there was only 79% power to detect a 34% slope
reduction when using a total of 50 time points. A 15%
reduction was further underpowered while a 50% or
75% reduction required 40-50 and 30-40 time points,
respectively. Over the number of time points simu-
lated, there was in the main insufficient power to
detect a �15% or �34% step change when the inter-
vention occurred very early or late in the time series,
although ≥80% power to detect a relative �50% or
�75% step change was on the whole achieved in such
situations.

Conclusions: We provide guidance on power calcula-
tion for ITS analyses in different scenarios. Smaller
changes in outcome and early or late interventions
(in the time-series) required higher number of time
points to ensure 80% power.

769. Time Series Analysis of Emergency Room
Consultations and Hospitalizations: Impact of
Generic Clopidogrel Commercialization

Jacinthe Leclerc1, Claudia Blais2, Louis Rochette2,
Denis Hamel2, Line Guénette3 and Paul Poirier4

1Universite Laval, Québec, QC, Canada; 2Institut
National de Santé Publique du Québec, Québec, QC,
Canada; 3Centre de Recherche du CHU de Québec,
Axe Santé des Population et Pratiques Optimales en
Santé, Québec, QC, Canada; 4Institut Universitaire
de Cardiologie et de Pneumologie de Québec, Québec,
QC, Canada

Background: Clopidogrel is used to prevent
atherothrombotic events in cardiology. Federal
standards regulate bioequivalence of generic and
brand-name drugs through comparative bioavailability
studies but does not regulate clinical equivalence nor
tolerability in “real-life” settings.

Objectives: To evaluate the impact of the generic
clopidogrel commercialization on emergency room
consultations (ER) and hospitalizations.

Methods: A 2-year interrupted time series analysis
was conducted using the Quebec Integrated Chronic
Disease Surveillance System. Rates of adverse events
for clopidogrel users (either brand-name or one of
the 6 studied generics, n = 75,130) aged ≥66 years
were calculated monthly; 12 months before and 12
months after generics commercialization. Periods
before and after generics commercialization were
analysed by negative binomial segmented regression
models with a specific variable for generic and
brand-name users, compared by contrast tests.

Results: Generic clopidogrel analogs (n = 6) were
commercialized in March 2012. Overall, there was
an approximated monthly mean rate of 157 adverse
events per 1000 brand-name and generic users-
month. After generics commercialization, there was
an immediate increase in rates of adverse events
for generic vs. brand-name users (+22% vs. +2%,
p < 0.0001). This was explained by increased rates
of ER consultations (generic: +22%; brand-name:
+2%; p < 0.0001) and hospitalizations (generic:
+20%; brand-name: +1%; p = 0.0007) the month of
generics clopidogrel commercialization. Rates of
hospitalizations up to 1 year after generics commer-
cialization were stable for generic users but reduced
for brand-name users (�1% vs. �3%, p = 0.01),
while ER rates were statistically comparable (�1%
vs. �2%, p = 0.2443). Reasons of ER consultations
(e.g.: chest pain [6%] and bleeding [2%]) as well as
hospitalizations principal diagnoses (e.g.: myocardial
infarction [5%], angina [1%], and hemorrhages
[1%]) were comparable between generic and brand-
name users.
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Conclusions: Among generic clopidogrel users,
increased rates of adverse events were observed soon
after generics commercialization and up to 1 year fol-
lowing generic commercialization for hospitalizations.
This justifies the need for further studies characterizing
generic substitution impacts as stricter generic licens-
ing process may be required.

770. Does Ticagrelor Decrease the Risk of
Recurrent Fatal or Non-Fatal Myocardial
Infarction in Real-World Settings? The AReMIS
(Antiplatelet agents and Recurrent Myocardial
Infarction Study) Case-Cohort Study

Lamiae Grimaldi-Bensouda1,2, Nicholas Danchin3,
Jean Dallongeville4, Bruno Falissard5, Alain Furber6,7,
Yves Cottin8, Laurent Bonello9,10, Olivier Morel11,12,
Florence Leclercq13, Etienne Puymirat14,
Fahmi Ghanem15, Jacques Bénichou16 and
Lucien Abenhaim2,17

1Analytica LA-SER, Paris, France; 2Analytica
LA-SER, London, United Kingdom; 3Hôpital
Européen Georges-Pompidou, Université René
Descartes, Paris, France; 4Institut Pasteur de Lille,
INSERM 1167, Université de Lille, Lille, France; 5

CESP INSERM U1018, Université Paris-Sud, Paris,
France; 6UMR CNRS 6015 – INSERM U1083,
Faculté de Médecine d’Angers, Angers, France;
7Centre Hospitalo-Universitaire (CHU) de Angers,
Angers, France; 8CHU Dijon, Dijon, France; 9Aix-
Marseille Université, Assistance-Publique Hôpitaux
de Marseille, Marseille, France; 10Mediterranean
Association for Research and Studies in Cardiology,
Hôpital Nord, Marseille, France; 11Nouvel Hôpital
Civil, Université de Strasbourg, Strasbourg, France;
12Unité INSERM T770, Le Kremlin Bicêtre, France;
13Centre Hospitalier Universitaire de Montpellier,
Montpellier, France; 14Hôpital Européen Georges-
Pompidou, Paris, France; 15Hospital of Châteauroux,
Châteauroux, France; 16Fédération de la Recherche,
CHU de Rouen, Rouen, France; 17London School of
Hygiene & Tropical Medicine, London, United
Kingdom

Background: Ticagrelor was found to decrease the
risk of recurrent myocardial infarction (reMI), stroke
or cardiac death compared with clopidogrel in clinical
trials. However, the real-world efficacy of ticagrelor
remains largely unexplored.

Objectives: To determine if ticagrelor was associated
with a lower risk of reMI (new non-fatal MI or cardiac

death) compared with clopidogrel after acute coronary
syndrome (ACS).

Methods: We designed a case-cohort study using the
PGRx-ACS registry. Cases were reMI patients with
an index ACS selected from a cohort of patients with
an index ACS or external to the cohort but in the same
cardiology sites. Controls with an index ACS but no
reMI were selected from the same cohort through
matching performed on age, sex, date, type of index
ACS, and source of information on exposure, using a
sample stratified by age (≤69 and>69 years old). Mul-
tivariate conditional logistic regression assessed the
OR for reMI associated with ticagrelor vs. clopidogrel
adjusted for ASA use and other cardiovascular risk
factors.

Results: From October 2013 to March 2016, a defini-
tive sample of 1,047 cases and 2,234 controls was ob-
tained from 409 cardiology and 67 general practice
centers, after matching by type of index ACS (first un-
stable angina, first MI, recurrent ACS) on top of age,
sex, and index date. Compared with clopidogrel,
ticagrelor and prasugrel were associated with OR of
0.66 (95% CI: 0.53-0.83) and 0.74 (95% CI: 0.55-
1.00), respectively, for the occurrence of reMI. In the
subpopulation where the index ACS was a first MI,
the OR for ticagrelor vs. clopidogrel was 0.50 (95%
CI: 0.38-0.67). For ticagrelor, OR of 0.71 (95% CI:
0.51-0.99) and 0.63 (95% CI: 0.45-0.87) were found
in the ≤69 y.o. and >70 y.o. stratas.

Conclusions: In this real-world case–control study,
ticagrelor was associated with a significant relative-
risk reduction of reMI compared with clopidogrel, a
finding consistent with clinical trials. The magnitude
of the observed effect, larger than that reported in clin-
ical trials, may be attributed to potential residual con-
founding and/or to higher real-world effectiveness
compared with efficacy reported in the PLATO trial.
EUPAS5905

771. Off-Label Antidepressant Use

Wiebke Schaefer, Bianca Kollhorst,
Tammo Reinders and Oliver Riedel

Leibniz-Institute for Prevention Research and Epide-
miology – BIPS, Bremen, Germany

Background: Antidepressants (AD) are among the
most frequently prescribed and used drugs in the
elderly, although considered potentially inadequate
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medication (PIM). The main indication for AD is de-
pression, but AD are also used to treat other symptoms
and diagnoses such as pain and anxiety. As not all AD
are licensed for these indications, off-label use (OLU)
especially in the elderly is a notable problem as it may
cause unknown risks.

Objectives: To quantify AD-OLU in the elderly and
to identify predictors for OLU.

Methods: Based on data from the German
Pharmacoepidemiological Research Database
(GePaRD) from 2005 to 2012, we performed a cohort
study among new users of AD aged 65 years or older.
To estimate OLU, a database containing the indica-
tions labelled in the summary of product characteris-
tics (SPC) coded according to the international
classification of diseases 10th revision, German modi-
fication of both agents and single preparations was cre-
ated. OLU was defined as the absence of an inpatient
or outpatient diagnosis for an indication labelled in
the SPC of an agent identified by anatomic-therapeu-
tic-chemical (ATC) code within the 364 days preced-
ing the index-prescription. OLU by individual
preparation was identified accordingly. For each study
year, cumulative incidences for OLU by agent and by
preparation with 95% confidence intervals (CI) were
calculated. Multivariable logistic regression was used
to identify potential predictors for OLU.

Results: OLU of AD was frequent in the elderly. The
incidence by agent increased from 50.9% in 2005 (CI
50.6-51.3) to 53.4% (53.0-53.8) in 2012. By prepara-
tion, the incidence increased from 55.1% (54.7-55.4)
in 2005 to 56.8% (56.5-57.2) in 2012. In further anal-
yses, palliative care (odds ratio 1.53; CI 1.38-1.70) and
cancer (1.13; 1.10-1.15) were identified as predictors
for OLU.

Conclusions: There is a considerable amount of AD-
OLU in the elderly. Due to the fact that AD are often
PIM in the elderly, patients receiving AD off-label
might have a less favorable benefit risk ratio than pa-
tients with on-label-use (LU). Risk studies comparing
OLU to LU should be performed.

772. Temporal Patterns of Hypnotic Dose
Dynamics Among Long-Term Hypnotic Users
Aged 50 and Older

Sébastien Cortaredona1,2,3, Marie Tournier4,5,6,
Hélène Verdoux4,5,6 and Pierre Verger1,2,3

1INSERM, UMR_S 912, Sciences Economiques &
Sociales de la Santé et Traitement de l’Information
Médicale (SESSTIM), Marseille, France; 2Aix
Marseille Université, UMR_S 912, IRD, Marseille,
France; 3ORS PACA, Observatoire Régional de la
Santé Provence-Alpes-Côte d’Azur, Marseille, France;
4Univ. Bordeaux, U657, Bordeaux, France; 5INSERM,
U657, Bordeaux, France; 6Centre Hospitalier Charles
Perrens, Bordeaux, France

Background: Hypnotics are among of the most pre-
scribed medications in the world. Although their
efficacy in treating sleep disorders has been
demonstrated, these medications present serious side
effects. Long-term use of benzodiazepines may result
in physiological dependence that, in some cases, may
lead to dose escalation. Few studies have explored
the temporal patterns of hypnotic dose used in real life
over long periods and the prevalence of dose
escalation.

Objectives: To identify temporal patterns of hypnotic
dose dynamics among long-term hypnotic users, quan-
tify the prevalence of dose escalation among them and
study characteristics associated with dose escalation.

Methods: Retrospective cohort study in the “perma-
nent sample of beneficiaries,” a representative, and
anonymized sample of persons affiliated with the three
major national health insurance funds in France. We
followed all individuals aged 50 years or more with
at least one claim for hypnotics each year from January
1, 2006, until the end of 2013 (n = 8 675). For each pa-
tient and each semester of follow-up, we calculated the
mean daily diazepam equivalent dose corresponding to
their hypnotic use and used latent class mixed models
to identify various hypnotic dose trajectories. This was
done in 8 strata defined on sex and age. We used mul-
tinomial logistic regression to identify characteristics
associated with each hypnotic dose trajectory. Odds
ratios were corrected in order to derive estimates that
better represents the true relative risk.

Results: We identified 5 trajectories in most strata.
Hypnotic dose was stable over 8 years in a large
majority of patients but dose levels varied: 73%
received a low dose (<5 mg/d), 18% received a higher
dose (5-10 mg/d) and 2% received a high dose (>10
mg/d). A decreasing dose pattern was observed for
3% of the patients and a dose escalation pattern in less
than 4%. Dose escalation probability was significantly
increased in women (RR = 4.81 for women – p <
0.001), in patients with incident dementia, psychiatric
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disorders or Parkinson’s diseases during follow-up
(RR = 3.39 – p < 0.001) and those with at least one
co-prescription of antipsychotics (RR = 1.53 – p <
0.001); it was less frequent among patients aged 75
and older (RR = 0.59 – p < 0.001) compared to
patients with stable low dose.

Conclusions: This study in real life over 8 years
shows that hypnotic dose remains stable among a large
majority of long-term hypnotic users. Dose escalation
occurs, with a low prevalence, principally in people
with neurological or psychiatric diseases.

773. Prevalence of Antibiotic Prescription in
Pediatric Outpatients in Italy: The Role of Local
Health Districts and Primary Care Physicians in
Determining Variation

Mirko Di Martino, Adele Lallo, Ursula Kirchmayer,
Marina Davoli and Danilo Fusco

Department of Epidemiology, Lazio Regional Health
Service, Rome, Italy

Background: Antibiotic resistance is a growing inter-
national threat, with high social costs for communities
and severe clinical consequences. However, it is well
recognized that antibiotics are prescribed to children
for the treatment of conditions that do not benefit from
antibiotic therapy.

Objectives: To analyze geographic variation in
antibiotic prescribing. To identify the priority axes
for action aimed at improving the rational use of
antibiotic drugs.

Methods: The study was conducted among pediatric
outpatients of the Lazio Region, Italy, aged 13 years
or less. Antibiotic prescription patterns were analyzed
during a 1-year follow-up. We applied an innovative
statistical method, the multilevel modelling for health
decision-making. Multilevel models were performed
to analyze geographic variation, by measuring and
comparing the variability in antibiotic prescribing at-
tributable to local health districts (LHDs) and primary
care physicians. Variation was expressed as Median
Odds Ratios (MORs). If the MOR is 1.00, there is no
variation between clusters. If there is considerable
between-cluster variation, the MOR will be large.

Results: We enrolled 636,911 children. Most of them
were aged 6-13 years (57.3%). In 2015, the antibiotic
prescription prevalence was 46% in the 0-13, 58% in

the 0-5, and 37% in the 6-13 age group. Overall,
penicillins were the most prescribed antibiotics, their
consumption increased from 43% to 52% during the
2007-2015 period. In 2015, the antibiotic prescription
prevalence ranged from 30% to 62% across LHDs of
the region. Moreover, a significant (p < 0.001)
variation was observed between physicians working
in the same LHD. MORs were equal to 1.52
(1.48-1.56) and 1.46 (1.44-1.48) in the 0-5 and 6-13
age groups, respectively. The probability of
prescribing antibiotics was significantly (p < 0.001)
lower for more-experienced physicians.

Conclusions: Despite international and national
guidelines, pediatric antibiotic use in the Lazio region
of Italy is still much higher than in other European
countries. The intra-regional variability underlines
the lack of therapeutic protocols shared at regional
level and raises equity issues in access to optimal care.
Both LHD managers and primary care physicians
should be involved in interventions aimed to improve
the rational use of antibiotics and mitigate the effect
of contextual variables, such as the spatial-related
socioeconomic status of the patient/parent binomial.

774. Trends for Prevalence and Incidence of
Resistant Hypertension: A Population-Based Study
in the UK 1995-2015

Sarah-Jo Sinnott, Liam Smeeth,
Elizabeth Williamson and Ian J. Douglas

London School of Hygiene and Tropical Medicine,
London, United Kingdom

Background: Resistant hypertension is high blood
pressure remaining above target despite treatment with
maximum or best tolerated doses of three or more anti-
hypertensive drugs. Despite resistant hypertension
being a potent risk factor for heart attacks, stroke and
death, there is a dearth of data on how prevalence
and incidence are changing over time.

Objectives: Establish trends for prevalence and
incidence of resistant hypertension in the UK from
1995 to 2015 inclusive.

Methods: We employed a cohort study design using
the Clinical Practice Research Datalink; a database of
detailed electronic health records from primary care
for >10 million people in the UK. We defined
resistant hypertension as concurrent use of three
antihypertensive drugs, uncontrolled blood pressure
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within 12 months of initiating the third drug and ad-
herence to antihypertensive drugs >80%. Individuals
on 4 concurrent antihypertensive drugs were defined
as having resistant hypertension regardless of BP
measurements. The denominator was number of
people with hypertension, defined by medication use
and a Read code for hypertension. Annual trends of
prevalence and incidence were examined 1995-2015
and adjusted for age and sex using Poisson regression
models.

Results: From more than 922,000 individuals with
hypertension in the study period, incidence of resistant
hypertension rose from 0.40% in 1996 (95% CI 0.34
to 0.46) to a peak of 1.01% (95% CI 0.95 to 1.08) in
2004. Thereafter, incidence fell steadily to 0.13%
(95% CI 0.12 to 0.15) in 2015. Prevalence of resistant
hypertension increased from <1% in 1995 to a peak of
4.22% (95% CI 4.05 to 4.40) in 2007, then plateaued
for some years before dipping to 3.38% (95% CI in
3.21 to 3.55) in 2015. Women were less likely than
men to develop resistant hypertension. Those aged
>70 years were more likely to have incident and
prevalent resistant hypertension than those aged
65-69 years.

Conclusions: The prevalence of resistant hypertension
has plateaued and started to decrease in recent years,
due to a decrease in incidence from 2005. The roll-
out of the Quality and Outcomes Framework in
2004, which incentivised primary care doctors to
control blood pressure in their patients may have led
to reduced incidence of uncontrolled hypertension.

775. Attention-Deficit Hyperactivity Disorder
Medication Use During Pregnancy and Risk for
Birth Defects — United States, 1997-2011

Jennita Reefhuis, Kayla N. Anderson, Annelise Arth,
Cheryl Broussard, Sherry Farr, Jennifer Lind,
Susanna Visser and Sarah Tinker

Centers for Disease Control and Prevention, Atlanta,
GA

Background: Attention-deficit hyperactivity disorder
(ADHD) is a neurodevelopmental disorder affecting
individuals across the lifespan, including an estimated
10 million adults. Given increasing diagnosis and
treatment of ADHD, rates may be increasing among
pregnant women. Little is known about ADHD
medication safety during pregnancy.

Objectives: To assess prevalence of overall
ADHD medication use (i.e., psychostimulant and
non-stimulant medications) at any time during
pregnancy and estimate associations between early
pregnancy use (1 month before through third month
of pregnancy) and specific birth defects.

Methods: We analyzed data from the National Birth
Defects Prevention Study (1997-2011), a US popula-
tion-based multicenter case–control study. Birth
defects surveillance systems were used to identify
cases (n = 32,000); controls were randomly sampled
live-born infants without major defects representing
the same geographic regions (n = 11,892). Mothers
completed a computer-assisted telephone interview.
We calculated prevalence of ADHD medication use
anytime during pregnancy and used logistic regression
to estimate the association between early pregnancy
ADHD medication use and 14 birth defects. For
gastroschisis, we adjusted for maternal age.

Results: Overall, 0.2% of women reported any ADHD
medication use during pregnancy, and 20 control
mothers and 65 case mothers reported early pregnancy
use. Early pregnancy ADHD medication use was asso-
ciated with gastroschisis (odds ratio [OR]: 3.24; 95%
confidence interval [CI]: 1.32-7.92), omphalocele
(OR: 3.99; 95% CI: 1.18-13.47), and transverse
limb deficiency (OR: 3.23; 95% CI: 1.10-9.49) in
infants.

Conclusions: ADHD medication use during preg-
nancy was rare, but early use was associated with 3
of 14 birth defects investigated. Additional research
is needed to confirm observations and help clinicians
provide appropriate counseling to women of reproduc-
tive age who use ADHD medications.

776. ADHD Drugs During Pregnancy and the Risk
of Congenital Malformations: A Study from the
International Pregnancy Safety Study (InPreSS)
Consortium

Gabriella Bröms1, Sonia Hernández-Díaz2,
Brian Bateman3, Kristjana Einarsdottír4, Kari Furu5,
Krista Huybrechts6, Pär Karlsson1,
Anna-Maria Lahesmaa-Korpinen7, Mette Nørgaard8,
Johan Reutfors1, Helga Zoega4 and Helle Kieler1

1Karolinska institutet, Stockholm, Sweden; 2Harvard
T.H. Chan School of Public Health, Boston, MA;
3Massachusetts General Hospital, Harvard Medical
School, Boston, MA; 4University of Iceland,
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Reykjavik, Iceland; 5Norwegian Institute of Public
Health, Oslo, Norway; 6Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA;
7THL National Institute for Health, Helsinki, Finland;
8Aarhus University Hospital, Aarhus, Denmark

Background: Drugs for attention deficit hyperactivity
disorder (ADHD) are increasingly used among preg-
nant women. Prior work from our group demonstrated
a modest increase in the risk of cardiac malformations
associated with first trimester methylphenidate expo-
sure, but there is limited information on the impact
of early pregnancy exposure to ADHD drugs on other
types of malformations.

Objectives: To assess the risk of congenital
malformations in general, and by organ system sub-
groups, other that cardiac, in infants born to women
with early pregnancy exposure to methylphenidate,
atomoxetine and amphetamines.

Methods: We included data on 2,561,813 singleton
live births to women in the Nordic (Denmark,
Finland, Iceland, Norway, Sweden) national health
registers (2003-2013), and 1,339,913 live births in
the Medicaid Analytic eXtract (MAX, 2000-2010),
which covers 50% of births in the USA. Exposure
was defined by one filled prescription for methylpheni-
date, atomoxetine or amphetamines in the first trimes-
ter compared with no ADHD medication. Congenital
malformations, categorized as any and by subgroup,
were defined by ICD-9/10 codes with a follow-up of
1 year, or 90 days (Norway and the USA). Odds ratios
(OR) with 95% confidence intervals (CI) were
estimated by logistic regression adjusting for year of
delivery, maternal age, smoking, obesity, ADHD and
other maternal chronic diseases, psychiatric hospital
admission and use of potentially teratogenic drugs. A
meta-analytic approach was used to pool the OR
estimates.

Results: Pooled adjusted results revealed no increased
risks of major malformations overall: OR 1.06 (95%
CI, 0.88-1.28) for the 2,801 with methylphenidate,
OR 1.15 (95% CI, 0.77-1.72) for the 628 with
atomoxetine and OR 1.02 (95% CI, 0.85-1.21) for
the 3,111 with amphetamines. In addition to the
association between methylphenidate and cardiac
malformations, which we have reported previously,
we found that the OR for respiratory malformations
with methylphenidate was 2.15 (95% CI, 1.15-4.01).
However, only two countries had cases that contrib-
uted to the meta-analysis.

Conclusions: We found no increased risks of congen-
ital malformations with ADHD medication in general.
The increased risk for respiratory malformations found
for methylphenidate in the context of multiple
comparisons warrants further investigation.

777. Detecting the Etiologically Relevant Risk
Window for Medications Used in Pregnancy

Krista F. Huybrechts1, Helen Mogun1,
Brian T. Bateman1, Sonia Hernández-Díaz2,
Jacqueline M. Cohen2, Shirley Wang1, Rishi Desai1,
Elisabetta Patorno1, Kathryn Rough1 and
Martin Kulldorff1

1Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA; 2Harvard T.H. Chan School of
Public Health, Boston, MA

Background:Many studies that evaluate the effects of
medications during pregnancy ignore the precise
gestational timing of exposure, focusing instead on
use at any time or during a broad window. The main
reasons are uncertainty about the biological mecha-
nism and lack of power.

Objectives: To develop a method to detect risk
associated with exposure at specific time points in
pregnancy, without a prior specification of the etiolog-
ically relevant window.

Methods: We used a US cohort of publicly insured
pregnancies for which a prescription for the medica-
tion of interest was filled at any point immediately
before or during pregnancy. We compared the
observed number of outcomes of interest for women
exposed on a given day to the expected counts under
the null. Expected counts were obtained by creating
random datasets generated under the null hypothesis
by randomly permuting the prescription histories with
the outcomes, stratifying by duration of exposure to
account for confounding by disease severity. Inference
was based on a log-likelihood ratio test statistic and
Monte Carlo hypothesis testing, adjusting for the
multiple testing inherent in the hundreds of potential
risk days evaluated. We evaluated the method using
simulated negative and positive control datasets, and
a real-world example of attention deficit hyperactivity
disorder (ADHD) medication and the risk of
preeclampsia.

Results: The cohort consisted of 11,510 pregnancies
with exposure to ADHD medication. The control
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datasets behaved as expected: no signal was detected
in the negative control dataset (p = 0.774), and a signal
was detected in the positive control dataset (p = 0.001)
during the pre-specified window of increased risk. In
the real-world example, ADHD medication use around
days 225-240 was most strongly associated with an
increased risk of preeclampsia (p = 0.003). This is
biologically plausible, as the vasoconstricting effects
of ADHD medication may trigger the development
of preeclampsia in vulnerable patients.

Conclusions: Preliminary results indicate that this
novel approach may allow detection of the etiologi-
cally relevant window with minimal prior assumptions
on the location and granularity of the time window.

778. Maternal Depression and Antidepressant Use
During Pregnancy and Risk of Autism Spectrum
Disorders in Offspring: Population-based Cohort
and Bidirectional Case-Crossover Sibling Study

Katrina Wilcox Hagberg1, Annelies Robijn2 and
Susan S. Jick1

1Boston Collaborative Drug Surveillance Program,
Boston University School of Public Health, Lexington,
MA; 2University of Groningen, Groningen,
Netherlands

Background: Prenatal exposure to antidepressants has
been reported to increase the risk of autism spectrum
disorders (ASD) in offspring; however, confounding
by indication remains a concern.

Objectives: To estimate the risk of ASD in offspring
of women exposed to antidepressants and/or depres-
sion during pregnancy compared with unexposed
women.

Methods: This was a cohort study using mother–baby
pairs (live-born singletons) from the Clinical Practice
Research Datalink. We identified four cohorts: 1)
treated depression, where women had both a depres-
sion diagnosis and ≥1 antidepressant prescription dur-
ing the exposure period (defined as the 12 months
prior to the baby’s delivery date), 2) untreated depres-
sion, where women had a recent history of treated
depression but did not receive an antidepressant during
the exposure period, 3) other indications for antide-
pressant use, where women received ≥1 antidepressant
prescription during the exposure period for indications
other than depression, and 4) a 4:1 match of unex-
posed women (those with no history of depression or

antidepressant use) for each exposed woman. Cases
were children with a diagnosis of ASD. We calculated
prevalence of ASD and rate ratios (RR) with 95%
confidence intervals (CI) for the various exposures
compared to unexposed. Timing of use and antidepres-
sant class were evaluated. To control for genetic risk
factors for ASD, we conducted a nested case-crossover
sibling analysis to compare prenatal depression and
antidepressant medication exposure among ASD cases
to that of non-ASD siblings born to the same mother.
We calculated odds ratios (OR) and 95%CIs for the
various exposures compared to unexposed.

Results: We identified 2154 offspring with ASD
among 194,494 eligible mother–baby pairs. Compared
to unexposed women, the RR for ASD was 1.50 (95%
CI 1.28-1.75) for women with untreated depression
and 1.72 (95%CI 1.54-1.93) for women with treated
depression, while the RR was not elevated for women
who received antidepressants for other indications (RR
= 0.73 95%CI 0.41-1.29). Results of the case-cross-
over sibling analysis were similar: OR = 1.16 (95%
CI 0.69-1.94) for untreated depression and 1.87 (95%
CI 1.17-2.98) for treated depression compared to
unexposed.

Conclusions: These results suggest that depression
during pregnancy, regardless of treatment, is associ-
ated with a small increase in the risk of ASD, which
may increase slightly with depression severity.

779. Effect of Time-Dependent SSRI Exposure
During Pregnancy on Child’s Neurobehavioral
Development by Age 5

Angela Lupattelli1, Eivind Ystrom1,2,
Mollie Wood1 and Hedvig Nordeng1,2

1University of Oslo, Oslo, Norway; 2Norwegian
Institute of Public Health, Oslo, Norway

Background: To date, the effect of prenatal selective
serotonin reuptake inhibitor (SSRI) exposure on
childhood neurobehavioral and social development
remains unclear.

Objectives: To evaluate the effect of time-varying
prenatal SSRI exposure on child’s social and
behavioral development by age 5, accounting for
time-dependent severity of maternal depressive
symptoms in pregnancy and co-medication, and loss
to follow-up.
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Methods: 8359 mother–child dyads from the
Norwegian Mother and Child Cohort Study and the
Medical Birth Registry of Norway, limited to women
who reported psychiatric disorder before or during
pregnancy, were included. Symptoms of depression
and anxiety were measured via the short versions of
The Hopkins Symptom Checklist-25. Internalizing
and externalizing behaviors were measured via the
Child Behavior Checklist (CBCL); temperament traits
were measured via the short form of the Emotionality,
Activity and Shyness Temperament Questionnaire
(EAS). Mean scores were calculated for each scale
and domain and standardized. We fit general linear
marginal structural models (MSM) to account for
time-varying exposure and confounding factors, as
well as censoring during follow-up.

Results: Overall, 4128 children had complete
neurobehavioral outcome data at age 5. Women with
unfavorable baseline characteristics and severe depres-
sion during early pregnancy were less likely to report
on their child’s behavior at 5-year follow-up. SSRIs
were the most common antidepressant exposure in
pregnancy (n = 290, 7.0%). After accounting for
time-varying exposure, confounding and study drop
out, late pregnancy SSRI exposure was associated
with an increased risk of anxious/depressed behaviors
in the CBCL scale (adjusted β: 0.50, 95% CI: 0.04,
0.96) compared to unexposed controls. SSRI exposed
children were less sociable than unexposed controls
(adjusted β: �0.49, 95% CI: �1.03, 0.05) as measured
by the EAS, although the CI became wider and
crossed the null effect after accounting for study drop
out (adjusted β: �0.48, 95% CI: �1.06, 0.11). There
was no association between prenatal SSRI exposure
and the other neurobehavioral domains (emotionality,
shyness, externalizing problems).

Conclusions: Children exposed to SSRIs in late
pregnancy presented more anxious/depressed
behaviors by age 5 than psychiatric disorder,
no-medication exposed controls. This effect remained
after accounting for time-varying perinatal depressive
symptoms, co-medications and censoring.

780. Paternal Antidepressant Use as a Negative
Control for Maternal Use

Jacqueline M. Cohen1, Mollie E. Wood2,
Sonia Hernandez-Diaz1, Eivind Ystrom2 and
Hedvig M.E. Nordeng2

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2University of Oslo, Oslo, Norway

Background: Maternal antidepressant use is associ-
ated with shorter duration of pregnancy and child
anxiety, even after adjusting for measured confounders
and using a sibling design for unmeasured shared
confounders.

Objectives: To employ the fathers’ antidepressant use
around pregnancy as a negative control to indirectly
assess whether confounding by genetic or environ-
mental factors associated with depression in the family
may induce these relationships.

Methods: We used data from the Norwegian Mother
and Child Cohort Study (MoBa), a population-based
cohort that recruited pregnant women from 1999 to
2008. We included families where the father com-
pleted a questionnaire on medication use within 6
months of pregnancy. Gestational age at birth (GA)
was obtained from the Medical Birth Registry of
Norway. In subjects who completed a 3-year follow-
up, we computed z-scores for the anxiety domain of
the Child Behavior Checklist. We used linear
regression to assess the association between paternal
antidepressant use and both GA and child anxiety.
To validate exposure, we compared data from the
Norwegian Prescription Registry available from
2004 to 2008 to fathers’ self-reported medication use
in MoBa.

Results: We included 71,207 singleton pregnancies
without congenital malformations; 42,824 had 3-year
follow-up. Father’s antidepressant use was not
associated with GA (�0.5 day, 95% CI �1.5 to 0.4)
whereas it was associated with child anxiety (.15
SD, 95% CI .05 to .25). There was substantial agree-
ment between father’s self-report and prescription
records (kappa 0.74); like what was reported for
mothers.

Conclusions: Fathers’ antidepressant use was not
associated with GA which may enhance our
confidence in the suggested effect of maternal use of
antidepressants in pregnancy on shorter gestation.
The null association for paternal exposure was not
explained by poorer quality of medication reporting
from fathers. However, our results suggest familial
confounding for the effect of prenatal exposure to
antidepressants on offspring internalizing mental
health outcomes.
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781. Oral Contraceptives and Breast Cancer Risk –
A Sibling Comparison Study

Klaus K. Andersen, Søren Friis, Merete Hansen,
Charlotte Skriver and Christian Dehlendorff

Danish Cancer Society, Copenhagen, Denmark

Background: Results from population studies exam-
ining associations between oral contraceptive (OC)
use and early onset breast cancer risk are inconsistent.
The risk of breast cancer appears to be increasing with
the use of OC, but issues regarding study design, sta-
tistical power and potential bias, persist.

Objectives: Discordant sibling studies can be used to
confirm results from population studies or to indicate
the potential for bias. Here we investigate the feasibil-
ity of applying a sibling design to study the association
between OC on early onset breast cancer in a cohort of
Danish sisters.

Methods: Prescriptions on OC have been registered
nationwide in Denmark since 1995. The study period
was from 2000 to 2015 ensuring at least 5-year expo-
sure window to OC and included all women born after
1970. We identified 4920 sisters between the age of 20
and 45 with discordant cancer status. Breast cancer
was the most frequent cancer. In total 1895 incident
breast cancer cases as identified where each case had
at least one sister alive and cancer free at index age.
For each pair of sisters, we determined ever use (at
least two prescriptions) of OC prior to cancer index
date from the prescription registry. To estimate relative
risk of breast cancer by prior OC use, we applied con-
ditional logistic regression, where each pair of sister
constituted a matched pair (strata). The analysis was
adjusted for parity, and sub-analysis was conducted
by sibling status (twin, sibling, half sibling, adopted)
and on maternal history of breast cancer.

Results: Use of OC was frequent; more than 90% of
the cohort were ever users. The OR of early onset
breast cancer when using OC was 1.40 (0.76-2.586,
p: 0.28) in comparison to never users. Having given
birth was protective of breast cancer, but no effect
modification by OC was observed. We did not defect
effect modification by sibling status; however, the lim-
ited power could be an explanation for this.

Conclusions: An important advantage of the sibling
design resides in its ability to vary one aspect of the
environment while controlling for genetic variability.

On the other hand, the number of discordant pairs in
nationwide sibling design may be too low even in na-
tionwide studies if the exposure or outcomes are too
frequent or rare. Our study does not suggest a signifi-
cant association between OC use and early onset
breast cancer. However, the result could be a due to
a lack of statistical power. Further analysis is needed
to compare risk estimates from sibling studies to
case–control studies where controls are chosen from
the background population.

782. Aromatase Inhibitors and the Risk of
Colorectal Cancer in Post-Menopausal Women
with Breast Cancer

Farzin Khosrow-Khavar1,2, Hui Yin2, Alan Barkun3,
Nathaniel Bouganim4 and Laurent Azoulay1,2,4

1McGill University, Montreal, QC, Canada; 2Lady
Davis Institute, Jewish General Hospital, Montreal,
QC, Canada; 3Faculty of Medicine, McGill University
Health Center, McGill University, Montreal, QC, Can-
ada; 4McGill University Health Center, McGill Uni-
versity, Montreal, QC, Canada

Background: Aromatase inhibitors (AIs) have
replaced tamoxifen as the mainstay treatment for
breast cancer in post-menopausal women. However,
long-term follow-up of the Arimidex, Tamoxifen,
Alone or in Combination (ATAC) trial comparing
anastrozole with tamoxifen suggests that AIs may be
associated with an increased risk of colorectal cancer.
To date, this safety concern has not been assessed in
the real-world setting.

Objectives: The objective of this study was to
determine whether AIs, when compared with
tamoxifen, are associated with an increased risk of
colorectal cancer in post-menopausal women with
breast cancer.

Methods: The UK Clinical Practice Research
Datalink was used to identify a cohort of 21,422
patients newly diagnosed with breast cancer between
January 1, 1996 and September 30, 2015, and
followed until September 30, 2016. The use of AIs
and tamoxifen was treated as a time-varying variable,
with exposures lagged by 1 year for latency consider-
ations and to minimize reverse causality. Time-
dependent Cox proportional hazards models were
used to estimate adjusted hazard ratios (with 95%
confidence intervals [CIs]) of incident colorectal
cancer associated with AIs when compared with
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tamoxifen. Secondary analyses assessed whether the
association varies according to cumulative duration
of use and by individual AIs.

Results: During a mean (SD) follow-up of 4.8 (3.8)
years, 169 patients were newly diagnosed with
colorectal cancer (incidence rate: 1.7 (95% CI:
1.4-1.9) per 1000 person-years). Compared with use
of tamoxifen only, AI use was not associated with an
increased risk of colorectal cancer (incidence rates
1.4 vs 1.8 per 1000 person-years, respectively;
adjusted HR: 1.02, 95% CI: 0.66-1.58). In secondary
analyses, there was no duration–response relationship,
and no single AI was associated with an increased risk
of colorectal cancer.

Conclusions: In this first population-based study, the
use of AIs was not associated with an increased risk
of colorectal cancer. These findings should provide
reassurance to the concerned stakeholders.

783. Use of Hydrochlorothiazide and Risk of Skin
Cancer

Anton Pottegård1, Jesper Hallas2,
Sidsel Arnspang3,4,5, David Gaist3,4, Morten Olesen1,
Mathias T. Svendsen3, Laurel A. Habel6,
Gary D. Friedman6, Sigrun A.J. Schmidt7,
Lisbet R. Hölmich8 and Søren Friis7,9,10

1Department of Public Health, University of Southern
Denmark, Odense, Denmark; 2Institute of Public
Health, University of Southern Denmark, Odense,
Denmark; 3Odense University Hospital, Odense,
Denmark; 4Faculty of Health Sciences, University of
Southern Denmark, Odense, Denmark; 5Department
of Public Health, Faculty of Health Sciences, Univer-
sity of Southern Denmark, Odense, Denmark; 6Kaiser
Permanente Northern California, Oakland, CA;
7Aarhus University Hospital, Aarhus, Denmark;
8Herlev-Gentofte Hospital, Herlev, Denmark; 9Danish
Cancer Society, Copenhagen, Denmark; 10University
of Copenhagen, Copenhagen, Denmark

Background: The antihypertensive agent hydrochlo-
rothiazide (HCZT) is one of the most commonly
used drugs in the Western world. HCTZ has
photosensitizing properties and has been linked to an
increased risk of skin cancer.

Objectives: To examine the association between use
of HCTZ and risk of lip cancer, non-melanoma skin
cancer and malignant melanoma.

Methods:We performed three individual case–control
studies using Danish nationwide health and demo-
graphic registries. Histologically verified cases of lip
cancer, non-melanoma skin cancer, and melanoma
were identified via the Danish Cancer Registry and
matched to population controls. Use of HCTZ was
assessed from the Danish National Prescription
Registry. We used conditional logistic regression to
estimate odds ratios (ORs), with 95% confidence
intervals (CIs), for lip cancer, non-melanoma skin
cancer, and melanoma associated with HCTZ use,
adjusting for potential confounders.

Results: For lip cancer, we found a clear dose–re-
sponse relationship with an OR of 7.7 (95% CI
5.7-10.5) for cumulative use of ≥100,000 mg HCTZ.
Regarding non-melanoma skin cancer, a weak, dose-
dependent association was seen for basal cell
carcinoma, increasing to an OR of 1.59 (95% CI
1.43-1.76) in the highest exposure category of ≥200
000 mg HCTZ. A stronger dose–response relationship
emerged for squamous cell carcinoma, with an OR of
6.78 (95% CI 5.83-7.90) in the ≥200 000 mg category.
Overall, melanoma risk was marginally increased with
HCTZ use (≥50 000 mg: OR 1.22; 95% CI 1.06-1.40),
resulting from increased ORs for nodular (OR 1.87;
95% CI 1.32-2.64) and lentigo melanoma (OR 1.82;
95% CI 1.08-3.08). Corresponding analyses for other
diuretics, including bendroflumethiazide, and other
antihypertensives yielded neutral associations for all
four studied outcomes.

Conclusions: HCTZ use is strongly associated with an
increased risk of lip and non-melanoma skin cancer,
especially SCC, and potentially associated with
lentigo and nodular melanoma.

784. Metformin and the Incidence of Viral
Associated Cancers in Patients with Type 2
Diabetes

Blanaid Hicks1,2

1McGill University, Montreal, QC, Canada; 2Queen’s
University Belfast, Belfast, United Kingdom

Background: Limited studies have associated
metformin with a reduced risk of viral associated
cancers; however, these had methodological short-
comings, including immortal time bias.

Objectives: This study aimed to investigate whether
the use of metformin is associated with a reduced rate
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of viral associated cancers in patients with type 2
diabetes.

Methods: A cohort of 137,754 patients newly pre-
scribed non-insulin antidiabetic drugs between
January 1 1988 and March 31 2015 was identified
from the UK Clinical Practice Research Datalink and
followed until a first-ever diagnosis of a viral associ-
ated cancer, death from any cause, end of registration
with the practice, or March 31 2016. Time-varying
use of metformin was compared with use of other
antidiabetic drugs with exposures lagged by 1 year
for latency purposes. Time-dependent Cox propor-
tional hazards models were used to estimate adjusted
hazard ratios (HR) with 95% confidence intervals
(CIs) of incident viral associated cancer with use of
metformin overall, by cumulative duration of use and
viral etiology. Several sensitivity analyses were also
conducted including competing risk analysis and
marginal structural models.

Results: There were 424 viral associated cancers
during 759,810 person-years of follow-up (crude rate
of 5.6 per 10,000 person-years). Metformin was not
associated with a decreased rate of viral associated
cancer (HR: 0.93, 95%CI: 0.65-132). There was no
evidence of a duration-response relationship in terms
of cumulative duration of use (P trend = 0.69), includ-
ing with use of metformin for more than 10 years (HR:
1.02, 95% CI: 0.52-1.99), or by viral etiology.
Sensitivity analyses also revealed similar results.

Conclusions: In this large population-based cohort
study, the use of metformin was not associated with
a reduced rate of viral associated cancer.

785. Pioglitazone and the Risk of Bladder Cancer
in Older Adults with Type 2 Diabetes: A
Comparison with a Clinically Meaningful
Treatment Alternative

Elizabeth M. Garry1, John B. Buse2,
Jennifer L. Lund1, Virginia Pate1 and Til Stürmer1

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2University of North Carolina School of
Medicine, Chapel Hill, NC

Background: The safety of pioglitazone has been
greatly debated in the literature over the past decade.
Key publications have combined all non-users of
pioglitazone for comparison, mixing therapies and
increasing the potential for confounding by diabetic

severity. Furthermore, commercially insured cohorts
may under-represent the patients with the greatest risk
for bladder cancer, given the median diagnosis age
of 73.

Objectives: Compare bladder cancer incidence be-
tween patients initiating pioglitazone and patients
initiating dipeptidyl-peptidase-4 inhibitors [DPP-4s].

Methods: We used 2007-2014 Medicare data, the
largest public insurer covering >98% of older US
adults, to identify new users of pioglitazone (N =
43,832) and DPP-4 (N = 93,214) aged >65 with ≥2
dispensed prescriptions within 90 days. New use was
defined as having no pioglitazone or DPP-4 prescrip-
tion for 6 months. Patients were followed from second
prescription until bladder cancer outcome (2 claims
within 60 days), treatment change, death, or study
end (2014), assuming 6-month induction/latent pe-
riods (also varied in sensitivity analyses). We used
propensity score weighted Cox proportional-hazards
models to obtain adjusted hazard ratios (HR) and their
95% confidence intervals.

Results: Comparator choice and the new user design
minimized baseline covariate differences. Remaining
differences were removed with propensity score
weighting. Compared to DPP-4 initiators, pioglitazone
initiators had an increased incidence of bladder cancer
(329.2 vs 213.0 per 100 000 person-years; HR = 1.62
[1.28-2.04]) over a median follow-up of ~1.1 years.
The increased risk emerged within the first 2 years of
treatment (HR = 1.68 [1.27-2.21]. If treatment was
stopped within the first 2 years, the risk after 2 years
post-initiation was attenuated (HR = 0.94 [0.65-1.34]
compared with patients treated for more than 2 years
(HR = 1.50 [0.97-2.43]). Findings were consistent
across a wide range of secondary and sensitivity
analyses.

Conclusions: Compared to a clinically meaningful
treatment alternative (DPP-4), as is recommended for
comparative effectiveness research to present the least
biased comparison, Pioglitazone was associated with
an elevated risk of bladder cancer. The elevated risk
emerged within the first 2 years of treatment and
was attenuated after stopping. Absolute risk of blad-
der cancer is small, however, and pioglitazone’s
effectiveness should be weighed against risk of blad-
der cancer.

786. Risk of Pancreatitis and Pancreatic Cancer in
Diabetics Treated with Incretin Mimetic Agents
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Daina B. Esposito and Stephan F. Lanes

HealthCore, Inc, Andover, MA

Background: Incretin mimetics are used as second-
line agents in treatment of type 2 diabetes mellitus
(T2DM). Animal studies and spontaneous adverse
event reports have suggested a possible increased risk
of pancreatitis and pancreatic duct metaplasia.

Objectives: To assess whether the risk of pancreatitis
and pancreatic cancer is elevated in incretin mimetic
users.

Methods: This study used a propensity score matched,
new user design cohort study in which patients en-
rolled in the HealthCore Integrated Research Database
(HIRD) who initiate incretin mimetics were matched
to patients using alternative antidiabetic therapies (sul-
fonylureas, thiazolidinediones, SGLT-2 inhibitors and
combination products). All patients were continuously
enrolled in the database for at least 12 months prior to
the first use of the index drug. Patients with use of both
incretin mimetics and other second line OADs on the
index date were excluded, as were patients with a
baseline diagnosis of cancer or pancreatitis. Follow-
up continued until health plan disenrollment or the
end of data availability. Outcomes were emergency
department visits or hospitalizations with a principal
discharge diagnosis of pancreatic cancer or
pancreatitis.

Results: Of 42,206 eligible incretin mimetic initia-
tors and 97,992 other OAD initiators, 42,193 were
propensity score matched and included in the main
analysis. Pancreatitis was observed for 0.66% of the
incretin mimetic users and 0.82% of the comparator
OAD users, [LS1] giving a relative risk of pancre-
atitis of 0.75 (95% CI 0.66-0.87). Pancreatic cancer
was observed for 0.19% of incretin mimetic users
and 0.23% of the comparator OAD users. The rel-
ative risk of pancreatic cancer was 1.01 (95% CI
0.74-1.38).

Conclusions: This study suggests that incretin
mimetics are not associated with increased risk of
pancreatic cancer. Further analysis is needed to assess
whether this is consistent across levels of dose and
duration of use. Additional analyses with longer
follow-up time are also needed.

787. Suicide, Suicidal Behavior, and Mortality
Rates in Patients with Psoriasis in England

Mary Anthony1, Brian Calingaert1, Lisa J. McQuay1,
Elizabeth Andrews1, Leah McGrath1,
Kenneth J. Rothman2 and Elena Rivero-Ferrer3

1RTI Health Solutions, Research Triangle Park, NC;
2RTI Health Solutions, Waltham, MA; 3RTI Health
Solutions, Barcelona, Spain

Background: Psoriasis is a chronic inflammatory skin
disease that affects quality of life, but its relation to
suicide is uncertain.

Objectives: The aim of this study was to evaluate the
risk of suicide, suicidal behavior, and mortality in
patients with psoriasis compared with patients without
psoriasis.

Methods: The study used data from the Clinical
Practice Research Datalink (CPRD) from practices
linked to Hospital Episode Statistics (HES) data and
Office for National Statistics (ONS) mortality data
from 2000 to 2013. Patients ≥18 years of age were
eligible for inclusion in the psoriasis (PSO) cohort at
the first occurrence of a psoriasis diagnosis recorded
in CPRD (index date) after a minimum of 12 months
registration in an up-to-standard practice. A compara-
tor cohort (NonPSO) without a PSO diagnosis before
the index date was formed by matching up to 5
patients for each PSO patient on general practice, age
group, and sex. Propensity scores were developed
based on history of medical conditions and medication
use, health care utilization, and the three matching
variables. Propensity scores were used to trim the
cohorts and then stratify them based on the decile cut
points of the PSO cohort. Suicide, suicidal behavior,
and death were identified through Read codes and
ICD-10 codes in CPRD, HES, and ONS data. Inci-
dence rates (IR), IR ratios (IRR), and 95% confidence
intervals (CI) were calculated for PSO versus NonPSO
cohorts, standardized by propensity score decile.

Results: The PSO cohort comprised 44,999 patients
followed for 235,773 person-years (py). The NonPSO
cohort comprised 222,836 patients followed for
1,068,639 py. Standardized IRs (95% CI) for suicide
per 100,000 py were PSO: 7.6 (4.5-12.1), NonPSO:
12.5 (10.3-15.0); for suicide or suicidal behavior per
10,000 py were PSO: 19.7 (18.0-21.6), NonPSO: 18.5
(17.6-19.5); and for mortality per 1,000 py were PSO:
9.4 (9.0-9.8), NonPSO: 10.5 (10.3-10.7). The standard-
ized IRR (95% CI) of PSO to NonPSO for suicide was
0.61 (0.37-1.00); for suicide/suicidal behavior, 1.06
(0.96-1.18); and for mortality, 0.90 (0.86-0.94).
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Conclusions: Risks of suicide or suicidal behavior,
completed suicide, and total mortality were similar
for the PSO and NonPSO cohorts, with only small dif-
ferences that were consistent with random variability.

788. Risk of Suicidal Event with Stimulant
Treatment: A Self-Controlled Case Series Study

Kenneth Man1,2, David Coghill3, Esther Chan1,
Wallis Lau1, Chris Hollis4, Elizabeth Liddle4,
Tobias Banaschewski5, Suzanne McCarthy6,
Antje Neubert7, Kapil Sayal4, Patrick Ip1,
Martijn Schuemie8, Miriam Sturkenboom2,
Edmund Sonuga-Barke9, Jan Buitelaar10,
Sara Carucci11, Alessandro Zuddas11,
Hanna Kovshoff9, Peter Garas12, Peter Nagy12,
Sarah Inglis13, Kerstin Konrad14, Alexander Häge5,
Eric Rosenthal15 and Ian Wong1,16

1The University of Hong Kong, Hong Kong,
Hong Kong; 2Erasmus University Medical Center,
Rotterdam, Netherlands; 3University of Melbourne,
Melbourne, Australia; 4University of Nottingham,
Nottingham, United Kingdom; 5Heidelberg Univer-
sity, Mannheim, Germany; 6University College Cork,
Cork, Ireland; 7University Hospital Erlangen,
Erlangen, Germany; 8Janssen Research & Develop-
ment, Titusville, NJ; 9University of Southampton,
Southampton, United Kingdom; 10Radboud University
Medical Centre, Nijmegen, Netherlands; 11University
of Cagliari, Cagliari, Italy; 12Vadaskert Child and
Adolescent Psychiatric Hospital, Budapest, Hungary;
13University of Dundee, Dundee, United Kingdom;
14University Clinics RWTH Aachen, Aachen,
Germany; 15Evelina London Children’s Hospital,
London, United Kingdom; 16UCL School of Phar-
macy, London, United Kingdom

Background: Patients with attention-deficit/hyperac-
tivity disorder (ADHD) have an increased risk of sui-
cide attempt. Stimulants such as methylphenidate
(MPH) are the first-line treatment for ADHD, but their
relationship to suicide attempts is unclear.

Objectives: To investigate the association between
MPH and the risk of suicide attempt.

Methods: We used database from Hong Kong
population-based electronic medical records on the
Clinical Data Analysis & Reporting System to iden-
tify individuals ages 6 to 25 with MPH medication
from 2001 to 2015. Among them, individuals who
had incident suicide attempt within the study period

were included in the analysis. We applied the self-
controlled case series design to control for time-
invariant characteristics of the patients and time
trends in the exposure. Relative incidence of suicide
attempt comparing periods when patients were
exposed to MPH with non-exposed periods was
evaluated.

Results: Among 25,825 patients with MPH prescrip-
tions, 154 had incident suicide attempt within the
observation period. The overall incidence of suicide
attempt during MPH treatment was 9.27 per 10,000
patient-years. For all cases, an increased risk of suicide
attempt was detected during the 90-day period before
MPH was first started, with an incidence rate ratio
(IRR) of 6.54 (95%CI 3.37 to 12.72). The IRR
remained raised during the first 90 days of treatment
with IRR of 3.91 (95%CI 1.62 to 9.42), before
returning to baseline levels with prolonged treatment
(IRR = 1.35; 95%CI 0.77 to 2.38). When the risk
during the first 90 days of treatment was compared
with the 90 days preceding first treatment, the inci-
dence of suicide attempt was not increased (IRR =
0.78; 95%CI 0.26 to 2.35). Further analysis using
non-parametric spline-based SCCS showed that the
risk of suicide attempt increased before the initiation
of MPH treatment and decreased along with the
MPH exposure.

Conclusions: The incidence of suicide attempt was
higher in the periods both immediately before and
immediately after the start of MPH treatment. This
suggests that the observed increased risks of suicide
attempt linked to the start of treatment may reflect
changes in behavioural and attentional symptoms that
led to psychiatric consultations and associated with
the decision to begin treatment rather than any causal
effect of the medication.

789. Early Childhood Antibiotics Exposure and the
Risk of Autism Spectrum Disorderso

Amani Hamad, I. fan Kuo, Silvia Alessi-Severini,
Salah Mahmud and Marni Brownell

University of Manitoba, Winnipeg, MB, Canada

Background: Autism spectrum disorders (ASD) are
leading causes of disabilities in children and adults.
Changes in microbiota composition induced by
antibiotics use in early life can impair the gut-brain
axis and thus have been proposed as a possible
etiology of ASD.
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Objectives: We examined the association between
antibiotic use during the first year of life and the risk
of ASD.

Methods: A population-based cohort study was
conducted using the Manitoba Population Research
Data Repository. The health system in Manitoba is
universal and publicly funded; hence, any encounter
with health system or drug dispensation is captured
in the repository. Children born in Manitoba between
1998 and 2015 were followed until migration, death,
age 18, or end of study period. Antibiotics use to age
1 was identified using the Drug Program Information
Network. Standard diagnostic algorithm was used to
identify ASD diagnoses from hospital abstracts,
medical claims, and educational special needs data-
base. Logistic regression was used to examine the as-
sociation between antibiotic use and ASD diagnosis
while adjusting for potential confounding by infec-
tions, maternal, and child characteristics in addition
to factors previously reported to have an association
with ASD or with microbiota colonization.

Results: Compared to children who did not use
antibiotics during infancy, those who received one
antibiotic course or more did not have higher rates of
ASD: Odd ratios (OR) 0.99 (95% CI 0.90–1.09). This
estimate did not change appreciably after adjusting for
confounding (0.89; 95% CI 0.80–1.00). Types of
antibiotic and number of antibiotic courses also
showed no statistically significant association with
ASD diagnosis. Several covariates including sex,
receipt of income assistance, region (rural versus
urban), gestational age, mothers age at delivery, and
maternal psychiatric disorders were found to be
significant predictors of ASD.

Conclusions: Preliminary results suggest that antibi-
otics use during first year of life is not associated with
increased risk of ASD. Sensitivity analysis will be
conducted to test the robustness of study estimates.
Additional analysis using a sibling control group will
be conducted to limit residual confounding.

790. Current Use of Antipsychotics Is Associated
with an Increased Risk of Urinary Tract Infections
in the Elderly

Patrick C. Souverein1, Astrid M. van Strien2,
Carolina J.P.W. Keijsers2, Eibert R. Heerdink1,3,
Hieronymus J. Derijks1,4 and Rob J. van Marum2,5

1Utrecht Institute for Pharmaceutical Sciences,
Utrecht University, Utrecht, Netherlands; 2Jeroen Bosch
Hospital, ’s-Hertogenbosch, Netherlands; 3University
Medical Center Utrecht, Utrecht, Netherlands; 4Hospital
Pharmacy ZANOB, ’s-Hertogenbosch, Netherlands;
5VUUniversityMedical Center, Amsterdam, Netherlands

Background: Antipsychotic drugs are frequently
prescribed to older patients, but are also associated
with adverse effects, including infections. Urinary
tract infections (UTIs) are common in the elderly and
have been associated with use of antipsychotic
drugs in a Dutch study recently. However, this study
included women and assessed uncomplicated UTIs
only.

Objectives: To study the association between use of
oral antipsychotics in older men and women and the
risk of uncomplicated and complicated UTIs.

Methods: Data were obtained from the UK Clinical
Practice Research Datalink. We identified all patients
aged 65 years and older with at least 1 prescription
for an antipsychotic drug between 2000 and 2016.
The date of the first prescription marked the start of
follow-up. Patients were followed up until the end of
the study period, transferring out of the practice, the
date of a first prescription of an injectable antipsy-
chotic or death, whichever came first. The follow-up
of patients was classified in periods of current use
and past use of antipsychotics. Outcomes of interest
were clinical diagnoses of UTI, as assessed by Read
codes. Patients were allowed to have multiple UTIs
during follow-up. Cox proportional hazard regression
analysis with Andersen–Gill extension for recurrent
events was used to calculate hazard ratios (HRs) and
95% confidence intervals (95%CI) for the association
between current use of antipsychotics (vs. past use)
and risk of UTIs, adjusting for age, sex, and known
risk factors for UTIs.

Results: We identified 191,827 starters of antipsy-
chotics (63.7% women, mean age 77 years). In total,
84,499 UTIs occurred in 38,887 unique patients. The
crude incidence rate of UTIs was higher during
current use of antipsychotics compared to past use:
152.7 vs. 96.8/1000 person-years. After adjusting for
confounders, the adjusted HR was 1.30 (95%CI
1.28–1.34). The risk was slightly higher for current
use of conventional antipsychotics (adj HR 1.37,
95%CI 1.33–1.41) compared to atypical antipsy-
chotics (HR 1.24, 95% CI 1.21–1.28), . The strongest
effect was found within the first 14 days of a current

abstract 477

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



use period (adj HR 1.83, 95%CI 1.73–1.95) and for
patients being current users of more than one
antipsychotic drug concomitantly (adj HR 1.64, 95%
CI 1.45–1.87). Stratification by sex showed that risk
estimates were slightly higher in men than in women.

Conclusions: Use of antipsychotics was associated
with an increased risk of UTIs in both men and
women, particularly in the first weeks after initiating
treatment.

791. Use of Attention Deficit Hyperactivity
Disorder Medication Amongst Adults in Quebec,
Canada

Jason R. Guertin1, Jacques LeLorier2 and
Mitchell Levine3

1Université Laval, Quebec City, QC, Canada; 2Centre
de Recherche du Centre Hospitalier de l’Université de
Montréal, Montreal, QC, Canada; 3McMaster
University, Hamilton, ON, Canada

Background: Attention deficit/hyperactivity disorder
(ADHD) medications are used within children and
adults. Although drug utilization has been previously
examined in children, no such study has been
conducted within adults in Quebec, Canada.

Objectives: We aimed to describe the use of ADHD
medications in persons aged 18 years and over in
Quebec, Canada.

Methods: We used data from Quebec’s public drug
insurance plan to identify incident adult users of
ADHD medication (i.e., methylphenidate, amphet-
amines, and atomoxetine) between January 1, 2001
and October 31, 2010. Incident users were defined as
individuals without any ADHD dispensation in the
year prior to their first ADHD dispensation (hereby
defined as the index date). Socio-demographic
characteristics of adults at the time of the index date
as well as descriptors of their initial prescriptions
(i.e., specialty of the prescriber and starting ADHD
medication) were examined through the use of
descriptive statistics. In addition, use of specific drugs
in the year prior and concomitant to the first ADHD
dispensation were also assessed through the use of
descriptive statistics.

Results: A cohort of 16,821 incident users was
identified. Over half of patients (54.1%) were female,
and the median age was 44 years. Incident users

were either initiated on methylphenidate (96.7%),
atomoxetine (2.6%), or amphetamine (0.7%). Primary
care physicians and psychiatrists were the most
frequent prescribers of ADHD medication within this
cohort (62.7% and 25.4%, respectively). Prior to their
index date, 23.2% of incident users were dispensed
antipsychotics, 30.7% of incident users were dis-
pensed anxiolytics, and 52.0% of incident users were
dispensed antidepressants. Concomitant use of opioid
analgesics and ADHD medication was present within
32.5% of individuals.

Conclusions: The adult use of ADHD medication is
similar between the sexes, which is unlike the use
amongst children which is dominated by male use.
There is also a substantial use of psychotropic
medication prior to initiating the ADHD medications
which may indicate that the ADHD medications are
being used as adjunctive treatment for psychiatric
symptomatology.

792. Drug Burden Index and Physical and
Cognitive Function in Older Adults with
Intellectual Disabilities: A Cross-Sectional Study

Maire O’Dwyer1, Juliette O’Connell1,
Clare Donegan1, Eilish Burke1, Niamh Mulryan1,
Claire O’Dwyer1, Philip McCallion2,
Mary McCarron1 and Martin Henman1

1TRINITY COLLEGE DUBLIN, Dublin, Ireland;
2University at Albany, New York, NY

Background: The Drugs Burden Index (DBI) is a tool
to evaluate the burden of medications with anticholin-
ergic and sedative effects, and higher DBI scores have
been associated with poorer physical and cognitive
function in older people.

Objectives: To determine the cumulative burden of
anticholinergic and sedative medicines in older adults
with intellectual disability (ID) using the DBI
(modified for use for Ireland), to examine the
relationship between DBI scores with demographics
and comorbidity and physical function limitations
(Barthel Index (BI) activities of daily living and
Functional Comorbidity Index(FCI)).

Methods: Data were drawn from Wave 2 (2013/2014)
of the Intellectual Disability Supplement to the Irish
Longitudinal Study on Ageing (IDS-TILDA); a large,
nationally representative longitudinal study which ex-
amines the ageing of persons over 44 years with ID.
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DBI scores were calculated for all participants with
available self/proxy report medication data (n = 677).
Multivariate logistic regression was carried out to
identify factors associated with a DBI score of 0–1
and DBI score of 1+ compared to those with score 0.
Analysis of covariance (ANCOVA) was used to com-
pare adjusted means of physical function measures
(the continuous variables BI and FCI score) between
subjects exposed to levels of DBI ranges (adjusted
for gender, age, level of ID and history of falls).

Results: In total, 78.6% (n = 532) had a DBI score of
>0.01 and 54.2% (n = 367) a DBI score of ≥1. Multi-
variate regression analysis revealed epilepsy diagnosis
was associated with higher DBI score (DBI score 0–1
odds ratio (OR) = 11.64, 95% CI 4.60–29.42, DBI
score 1+ OR = 27.62, 95% CI 11.03–69.18), as was
reporting a mental health condition (DBI score 0–1
OR = 5.1, 95% CI 2.72–9.54, DBI score 1+ OR =
15.66, 95% CI 8.48–28.89) and behaviours that chal-
lenge (DBI score 1+ OR = 1.98, 95% CI 1.13–3.49).
After adjusting for confounders, higher DBI was asso-
ciated with poorer performance in the BI (p = 0.002)
and higher mean scores in FCI (p < 0.001).

Conclusions: Higher Drug Burden Index was
associated with poorer physical function and higher
comorbidity. Optimising use of medications with
anticholinergic and sedative effects through
multidisiciplinary review using a tool such as the Drug
Burden Index may reduce functional decline and
improve quality of life among older adults with ID.

793. Comparative Effectiveness of Angiotensin
Converting Enzyme Inhibitors and Angiotensin
Receptor Blockers Among Chronic Kidney Disease
Patients

Andrew R. Zullo1, Issa J. Dahabreh1, Jason Nelson2,
David M. Kent2, William H. Crown3,
Nilay D. Shah4 and Lesley A. Inker2

1Brown University, Providence, RI; 2Tufts Medical
Center/Tufts University School of Medicine, Boston,
MA; 3OptumLabs, Cambridge, MA; 4Mayo Clinic,
Rochester, MN

Background: Meta-analyses of randomized con-
trolled trials suggest angiotensin-converting enzyme
inhibitors (ACEIs) may reduce the rate of kidney
failure compared to angiotensin II receptor blockers
(ARBs) among patients with chronic kidney disease
(CKD). However, controlled trials have not enrolled

enough patients to permit precise inferences for this
important population.

Objectives: To examine the comparative effectiveness
of ACEIs and ARBs on renal and cardiovascular
outcomes among CKD patients using insurance claims
data.

Methods: We conducted a retrospective new-user
cohort study using national US data from OptumLabs
on privately insured individuals and Medicare Advan-
tage enrollees. We identified individuals ≥18 years old
with CKD who initiated therapy with an ACEI or
ARB between 2005 and 2015 after ≥6 months of no
drug dispensings from either class. We used Cox
proportional hazards models to estimate hazard ratios
(HRs) and 95% confidence intervals (CIs) by inverse
probability of treatment weighting to compare ACEIs
versus ARBs for progression to end stage renal disease
(ESRD), myocardial infarction (MI), and ischemic
stroke.

Results: The study cohort comprised 48,489 patients,
with a total of 3,148 ESRD progression, 1,011 MI,
and 741 stroke events. Mean age was 62 years, 48%
were female, 66% were white, and mean follow-up
was 2.2 years. Inverse probability of treatment
weighting produced well-balanced treatment groups.
HRs comparing patients treated with ACEIs to those
treated with ARBs were 0.87 (95% CI, 0.80–0.94)
for ESRD, 1.08 (95% CI, 0.93–1.25) for MI, 1.10
(95% CI 0.93–1.30) for stroke, and 1.10 (95% CI
0.98–1.23) for the composite of stroke or MI. Results
were consistent across stability analyses using
different outcome definitions, treatment washout
periods, and continuous enrollment periods.

Conclusions: Use of ACEIs among CKD patients was
associated with a lower rate of ESRD and similar rates
of cardiovascular outcomes compared with use of
ARBs. Our results are consistent with the results of
meta-analyses of CKD clinical trials, but are more
precise, and suggest that ACEIs may be the preferred
treatment to slow CKD progression.

794. A Cohort Study to Assess Cardio-Renal
Outcomes Among Users of Aliskiren in Routine
Clinical Care

John D. Seeger1, Katsiaryna Bykov2,
Jessica Franklin2, Raymond Schlienger3 and
Sebastian Schneeweiss2
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1Optum, Boston, MA; 2Brigham & Women’s Hospital/
Harvard Medical School, Boston, MA; 3NovartisB,
Basel, Switzerland

Background: Findings from the randomized ALTI-
TUDE (Aliskiren Trial In Type 2 diabetes Using
cardio-renal Disease Endpoints) trial suggested a trend
towards a higher incidence of serious cardio-renal
adverse events among patients with type 2 diabetes
at high risk for cardiovascular and renal events treated
with aliskiren as an adjunct to an ACE inhibitor
(ACEI) or an angiotensin-receptor blocker (ARB)
versus ACEI or ARB plus placebo.

Objectives: We sought to assess the cardio-renal
effect of aliskiren in routine care through a database
cohort study.

Methods: Cohorts of adult hypertensive patients were
derived from two US health insurance claims data-
bases (Optum Clinformatics and Truven MarketScan)
using data from March 2007 through June 2012.
Propensity-score matched cohorts were formed from
new-use episodes of aliskiren and other antihyperten-
sive drugs (ACEIs, ARBs, β-blockers, calcium
channel blockers, etc.) up to a 1:4 ratio. Proportional
hazards regression was conducted for study outcomes
in both intent-to-treat (ITT) and as-treated (AT)
approaches separately within each data source, and
then pooled across them.

Results: The 83,801 aliskiren and 334,403 other
antihypertensive drug initiators in the pooled
matched cohorts had the following ITT effect
measures (hazard ratios [HRs] and 95% confidence
intervals [CIs]): cerebrovascular accident: 1.07
(0.99–1.15); stroke: 1.02 (0.96–1.08); ischemic
stroke: 1.01 (0.95–1.06); hemorrhagic stroke: 1.23
(1.03–1.46); transient ischemic attack: 1.05 (0.95–
1.16); myocardial infarction: 0.91 (0.84–0.99); heart
failure: 0.87 (0.82–0.92); acute renal failure: 0.96
(0.92–0.99); end-stage renal disease: 0.89 (0.83–
0.95). Except for hemorrhagic stroke, these results
do not suggest a substantially increased risk for these
outcomes among patients using aliskiren. The sec-
ondary AT analyses indicated no increased risk for
any study outcome, including hemorrhagic stroke,
suggesting the increased risk observed in the ITT
analysis may manifest after aliskiren discontinuation.

Conclusions: This non-interventional study of
patients receiving aliskiren and comparator antihyper-
tensive drugs in routine clinical care found no

increased risk for a range of cardio-renal outcomes in
association with aliskiren exposure. The results do
not change the known aliskiren safety profile.

795. Comparative Safety of Intravenous Iron
Dosing Protocols in Hemodialysis Patients

Xiaojuan Li1, Stephen Cole1, Jason Fine1,
Til Stürmer1, Abhijit Kshirsagar2 and
M. Alan Brookhart1

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC;
2University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Decisions regarding intravenous (IV)
iron treatment follow dosing protocols for anemia
management of hemodialysis (HD) patients. The
protocols are a type of dynamic treatment regimes,
consisted of a set of decision rules with iron status test
values—transferrin saturation (TSAT) and ferritin—
and corresponding iron dosing patterns. Multiple pro-
tocols exist in clinical practice, but their comparative
safety is unknown.

Objectives: To evaluate the comparative safety of
commonly used IV iron dosing protocols.

Methods: Using clinical data from a large US dialysis
provider linked with healthcare utilization data from
US Renal Data System (2009–2012), we constructed
a cohort of HD patients aged ≥65 at initiation who
had Medicare as their primary payer. With a longitudi-
nal treatment decision design, we defined the index
period for protocol initiation as the 14-day window
following the first TSAT test within 90–136 days from
dialysis initiation. We identified protocols in the index
period and censored patients when they first deviated
from their index protocol. We estimated the effect of
the continuous exposure to the 5 most common proto-
cols on risks of mortality and infection-related events.
We estimated the 120-day risk differences (RD) using
Cox marginal structural models with standardized
mortality ratio weights for baseline confounding con-
trol and inverse probability censoring weights for
potential selection bias introduced by censoring due
to deviation. The 95% confidence intervals (CIs) for
RDs were estimated using nonparametric bootstrap.

Results: Among the 5 protocols, 2 less commonly ini-
tiated protocols were more aggressive, recommending
a large amount of iron at higher levels of iron status
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tests. Initiators of these aggressive protocols were
sicker at baseline. Compared with one commonly
initiated and less intensive protocol, the 2 aggressive
protocols were at elevated risk of 120-day all-cause
mortality (RD (95% CI) per 100: 1.5 (0.1, 3.1), and
3.1 (1.0, 5.6)). The magnitude of elevated risk in-
creased with the aggressiveness of the protocols. We
observed similar trends in elevated risks for infec-
tion-related events among more aggressive protocols.

Conclusions: Dosing protocols that recommend less
intensive use of IV iron at higher levels of iron status
tests are associated with lower risks of mortality and
infection-related events. Unmeasured confounding
and selection bias are a plausible alternative explana-
tion for our finding.

796. Effectiveness and Safety of Switching from
Epoetin alfa Originator to Other Epoetins in
Nephrology: An Italian Population-Based Study

Francesco Trotta1, Valeria Belleudi1,
Gianluca Trifirò2, Danilo Fusco1,
Francesco Giorgianni2, Ylenia Ingrasciotta2,
Marina Davoli1 and Antonio Addis1

1Lazio Regional Health Service, Rome, Italy; 2Univer-
sity of Messina, Messina, Italy

Background: No comparative effectiveness and
safety studies of switching among different epoetins
(including both originators and biosimilars) are
available so far. The effect of switching between
different epoetins in chronic kidney disease (CKD)
patients was investigated measuring changes in the
haemoglobin levels in before-after switching studies.

Objectives: To compare switchers and non-switchers
of epoetin alfa originators on “hard” clinical outcomes
in nephrology patients from current practice.

Methods: A population-based cohort study was car-
ried out in Lazio Region (6 million inhabitants) using
administrative databases. All residents receiving a first
epoetin prescription during the years 2009–2015 were
eligible. A validated algorithm was used to identify
CKD patients. Only incident users persistent in ther-
apy, were included. Switching was defined as any tran-
sition between different epoetins in a series of two
consecutive prescriptions during the study period.
Date of switching was the index date. Switchers were
matched 1:2 with non-switchers by propensity score
estimated at first prescription and by duration of

epoetin exposure. Patients’ characteristics three
months prior the index date were used for risk adjust-
ment. Switchers and non-switchers were followed up
from the index date up to study outcome. The risk of
blood transfusion and safety outcome (major cardio-
vascular events, blood dyscrasia, severe allergic
reactions, or end-stage kidney disease) were estimated
through adjusted Cox regression model.

Results: Overall, 23,596 CKD patients were treated
with epoetins during the study period; 5,294 (22.4%)
started with epoetin alfa originator; of these, 4,315
(81.5%) remained on epoetin alfa originator (non-
switchers), while 979 (18.5%) were switchers over
2-year follow up (switching to biosimilars only ac-
count to 1%). Baseline characteristics between groups
were balanced after the 1:2 matching. We found no
differences between switchers and non-switchers of
epoetin alfa originators both on risk of blood
transfusions (HR = 1.08, 95% CI 0.83 to 1.41) and
safety outcomes (HR = 0.94, 95% CI 0.68 to 1.30).

Conclusions: Switching from epoetin alfa originator
to other epoetins (whether they are biosimilars or
not) in CKD patients appears to be not associated with
increased risk of blood transfusions or major adverse
events. Comparisons among different switching cate-
gories still remain an open clinical question.

797. Acute Kidney Injury and Infections in Patients
Taking Antihypertensive Drugs: A Self-Controlled
Case Series Analysis

Kathryn E. Mansfield, Ian J. Douglas,
Dorothea Nitsch, Sara L. Thomas, Liam Smeeth and
Laurie A. Tomlinson

London School of Hygiene and Tropical Medicine,
London, United Kingdom

Background: The relative risk of acute kidney injury
(AKI) following different infections, and whether
angiotensin converting enzyme inhibitors/angiotensin
receptor blockers (ACEI/ARBs) modify risk, is
unclear.

Objectives: To determine the risk of hospital admis-
sion with AKI following infections (urinary tract
infection [UTI], lower respiratory tract infection
[LRTI] and gastroenteritis) amongst users of antihy-
pertensive drugs, and whether AKI risk is modified
by ACEI/ARB use.
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Methods: We used UK electronic primary care re-
cords from practices contributing to the Clinical Prac-
tice Research Datalink linked to the Hospital Episode
Statistics database. We identified adults initiating
ACEI/ARBs, or alternative antihypertensive therapy
(beta-blockers, calcium channel blockers, or thiazide
diuretics) between April 1997 and March 2014, with
at least one year of primary care registration prior to
first prescription, who had a hospital admission for
AKI and a primary care record for incident UTI, LRTI,
or gastroenteritis. We used a self-controlled case series
to calculate age-adjusted incidence rate ratios for AKI
during risk periods following acute infection relative
to non-infected periods.

Results: We identified 10,219 eligible new users of
ACEI/ARBs or other antihypertensives with a record
of AKI. Among these, 2,012 had at least one record
for a UTI during follow-up; 2,831 had a record for
LRTI; and 651 had a record for gastroenteritis. AKI
risk was higher following infection than in non-
infectious periods. The rate ratio was highest
following gastroenteritis: for the period 1–7 days
post-infection the incidence rate ratio for AKI follow-
ing gastroenteritis was 43.4 (95% CI 34.0 to 55.5),
compared to 6.0 following LRTI (95% CI 5.0 to
7.3), and 9.3.

Conclusions: Acute infections are associated with
substantially increased transient AKI risk among
antihypertensive users, with the highest risk after
gastroenteritis. The relative risk is not greater among
users of ACEI/ARBs compared to users of other
antihypertensives.

798. Incidence of Chronic Kidney Disease and
Progression of Kidney Dysfunction Among Patients
With and Without Type 2 Diabetes

Gregory A. Nichols1, Anouk Derauz-Luyet2,
Sibylle J. Hauske2 and Kimberly G. Brodovicz3

1Kaiser Permanente Northwest, Portland, OR;
2Boehringer Ingelheim GmhB & Co. KG, Ingelheim-
am-Rhein, Germany; 3Boehringer Ingelheim Pharma-
ceuticals, Ridgefield, CT

Background: Chronic kidney disease (CKD) is an im-
portant public health problem that disproportionally
affects people with type 2 diabetes (T2D).

Objectives: To calculate the 11-year incidence of
CKD and progression of renal dysfunction comparing
patients with and without T2D.

Methods: Using a matched cohort longitudinal design
and the electronic medical records of Kaiser
Permanente Northwest in the USA, we identified
39,295 patients with diagnosed T2D in 2006–2012
and matched them 1:1 to people without a T2D
diagnosis on age, sex, and year of first available serum
creatinine value from 2006 to 2012 (baseline). We
calculated eGFR from baseline creatinine values using
the CKD-EPI equation and allocated subjects to eGFR
categories according to KDIGO guideline for CKD.
Among those in baseline stage G1 (eGFR >90
mL/min/1.73 m2 with or without albuminuria or
stage G2 (eGFR 60–89 mL/min/1.73 m2) we
calculated the incidence rate per 1,000 person-years
(p-y) of development of Stage G3 or higher (eGFR
<60 mL/min/1.73 m2) over 11 years of follow-up,
through 2016. In addition, from each baseline
stage G1–G4, we calculated the adjusted rate of
progression to every subsequent stage by eGFR
category. We compared those with and without T2D
using the incidence (or progression) rates and the rate
ratio (RR) from generalized linear models with
Poisson errors, including person time as an offset to
account for differential follow-up periods. All models
were adjusted for age, sex and use of an angiotensin-
converting-enzyme inhibitor or an angiotensin II
receptor blocker.

Results: Prevalence of Stage G3 or higher at baseline
was 32% among T2D patients vs. 25% among non-
T2D (p < 0.001), and progression from any stage to
a higher stage was greater among T2D. For example,
adjusted incidence of Stage G3 (or higher) in patients
with baseline Stage G1 was 19.5/1000 p-y (95% CI
18.4–20.5) in T2D patients vs. 10.7/1000 p-y
(10.1–11.4) in non-T2D patients (adjusted RR 1.81
[1.67–1.96]). Progression rates were lower for both
groups as baseline eGFR category increased,
progression rates were lower for both groups but the
rate ratios increased (e.g., 4.7 [4.2–5.2] vs. 1.5
[1.3–1.7]; RR 3.16 [2.59–3.85]) for progression from
Stage G1 to at least Stage G4.

Conclusions: Prevalence of CKD Stage G3 or higher
among T2D patients is more than doubled compared
with non-T2D patients. Moreover, T2D is an acceler-
ant for progression of kidney dysfunction.
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799. Impact of Risk Minimisation Measures on the
Use of Strontium Ranelate: A Multi-National
Cohort Study in 5 EU Countries by the EU-ADR
Alliance

Klara Berencsi1, M. Sanni Ali2, Karine Marinier3,
Nicolas Deltour3, Samuel Hawley2, Lars Pedersen1,
Peter Rijnbeek4, R.G. Duijnhoven4,
Johan Van der Lei4, Francesco Lapi5,
Monica Simonetti5, Cristina Reyes-Reyes6,
Miriam Sturkenboom4 and Daniel Prieto-Alhambra6,7

1Aarhus University, Aarhus, Denmark; 2University of
Oxford, Oxford, United Kingdom; 3Laboratoires
Servier, Suresnes, France; 4Erasmus MC Medical
Centre, Rotterdam, Netherlands; 5Italian College of
General Practitioners and Primary Care, Florence,
Italy; 6Universitat Autonoma de Barcelona and
Instituto de Salud Carlos III, Barcelona, Spain;
7Universitat Autonoma de Barcelona and Instituto de
Salud Carlos III, Barcelona, United Kingdom

Background: New risk minimisation measures
(RMM) were recently disseminated regarding the use
of Strontium Ranelate (SR) in Europe.

Objectives: To assess the RMMs impact by measur-
ing SR use before -up to May 2013 (Reference
period), and from June 2013 to March 2014
(Transition)-, and after RMMs (from April 2014
onwards (Assessment)).

Methods: Design: Multi-national multi-database co-
hort. Setting: Routinely collected data from IPCI
Netherlands, SIDIAP Spain, THIN UK, Aarhus
Database Denmark, and HSD Italy. Exposure: RMMs
included contraindications (venous thromboembolism,
ischaemic heart disease, peripheral artery disease,
cerebrovascular disease, uncontrolled hypertension)
and indications (initiation by experienced physician,
not in first line, severe osteoporosis). Outcomes and
statistical analyses Population-level: incidence and
prevalence of SR use. Patient-level: prevalence of
contraindications and indications; 1-year cessation
probability.

Results: Over 129 million person-years (py), includ-
ing 77,729 SR users were studied. Both incidence
(7.53/10,000 py in the Reference, 0.27 in the Assess-
ment period) and prevalence of SR use (71.42/10,000
py to 10.61) decreased after RMMs. The prevalence
of any contraindication decreased in incident (from
2.53% [95%CI 2.42–2.64%] to 1.37% [0.63–2.96%])

and prevalent SR users (3.04% [3.01–3.08%] to
1.26% [1.13–1.41%]). The prevalence of all new indi-
cations combined increased in incident (14.31%
[14.06–14.56%] to 23.11% [19.40–27.29%]), and
prevalent SR users (18.59% to 24.43% [23.91–
24.96%]). Also, the probability of 1-year cessation in-
creased from 83.1% [82.9–83.4%] to 92.5% [88.9–
95.0%].

Conclusions: This second annual evaluation confirms
a substantial impact of the RMMs on the use of SR at
the population (incidence/prevalence of use) and
patient (persistence) levels. In addition, the RMMs
appear associated with an increase in the adequate
use of the drug as per indications and
contraindications.

800. Evaluation of Effectiveness of Risk
Minimisation Measures Applied to the Use of
Desmopressin by Elderly Patients in Denmark

Martin Erik Nyeland and Torbjörn Callréus

Danish Medicines Agency, Copenhagen, Denmark

Background: The antidiuretic peptide desmopressin
has been demonstrated to be an effective alternative
in the management of nocturia in adults. The treatment
is generally well tolerated; however, elderly patients
are at risk of developing symptomatic hyponatremia.

Objectives: A previously proposed framework for the
evaluation of risk minimisation measures was applied
to data describing patterns of prescribing and adverse
effects associated with the use of desmopressin in
Danish patients >70 years. Also, the effect of two
related safety communications targeting health care
professionals were statistically evaluated.

Methods: Therapeutic intensity (DDD/1000 inhabi-
tants/day [DDD/TID]) reflecting prescribing of
desmopressin (ATC code H01BA02) was used as a
behavioural indicator for the period January 2012 to
December 2016. Interrupted time series (ITS) analyses
were performed in order to statistically evaluate the
effect of two related safety communications issued in
December 2013 and August 2015. The time period be-
fore the first safety communication was compared with
the time period after the second safety communication.
The number of spontaneous reports of hyponatremia
was used as a “proxy” outcome indicator.
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Results: Throughout the study period, a small down-
ward trend of the therapeutic intensity was observed
in all ages in both gender groups with the most pro-
nounced decline in men aged 80–89 years (changing
from 0.098 to 0.068 DDD/TID). In two male age
groups, the ITS analyses indicated statistically signifi-
cant changes in the level (decrease) in the period
following the safety communications ([70–79 years,
p = 0.034] and [80–89 years, p = 0.003]), but no statis-
tically significant change in the slope of the estimated
regression lines. For women, the ITS analyses per-
formed with respect to the age group 80–89 years
showed a statistically significant change in the slope
(positive) of the estimated regression line (p <
0.024), but no significant change in the level after the
intervention time period. Apart from one year (2015),
the yearly number of spontaneous reports of
hyponatremia was low and stable.

Conclusions: The proposed framework proved to be
useful for the evaluation of risk minimisation measures
targeting the use of desmopressin in elderly patients.
No consistent effect of the safety communications
could be observed.

801. Qualitative Approaches to Testing Data
Collection Instruments in Survey Studies
Evaluating the Effectiveness of Risk Minimisation
Measures in the European Union

Esther Artime1, Pareen Vora2, Noelia Alfaro Oliver1,
Alex Asiimwe2, Montse Soriano-Gabarro2 and
Nawab Qizilbash1,3

1OXON Epidemiology, Madrid, Spain; 2Bayer AG,
Pharmaceuticals, Berlin, Germany; 3London School
of Hygiene and Tropical Medicine, London, United
Kingdom

Background: Good Pharmacovigilance Practice
Module XVI Appendix 1 for the evaluation of the
effectiveness of risk minimisation measures (RMMs)
in survey studies includes testing data collection
instruments. This guidance is general and can be
widely interpreted.

Objectives: To describe qualitative approaches to
testing data collection instruments in survey studies
evaluating the effectiveness of RMMs in the European
Union (EU).

Methods: The EU Register of Post-Authorisation
Studies (EU PAS Register) was used to identify

completed survey studies evaluating the effectiveness
of RMMs in EU up to August 30, 2016.

Results: From 872 studies in the EU PAS Register, 76
were risk minimisation studies, of which 39 were
survey studies conducted in ≥1 EU country, planned,
ongoing or finalised. Of these, ten were available with
reports. Three additional reports were obtained from
sponsor companies. All 13 studies targeted healthcare
professionals, two also targeted patients. Six studies
reported qualitative techniques involving interviews
to test survey data collection instruments; no testing
was reported for the two patient surveys. Different
terms were used to describe the type of testing applied
with similar objectives: comprehension testing with
structured one-to-one in-depth telephone interviews
to assess understanding and wording; user testing
assessing clarity and comprehension; face validity
assessing understanding and interpretation; qualitative
pilot phase combining tele-depth interviews, online
questionnaire, and a phone call; qualitative interviews
testing appropriateness and clarity; questionnaire
validation assessing comprehension, consistency, and
appropriateness. While the type of participants
interviewed was not indicated in 1/6 studies, 5/6
reported the inclusion of: simulated users (1), prescrib-
ing physicians (1) and healthcare professionals (3).
The number of participants was reported in 4/6 studies.
Three multi-country studies conducted testing only in
the UK. The median number of participants per
country was seven with a min–max of 2–16.
Translation was described in 6/13 studies: certified
translations (2), back and forth (1), one forward-back
(1), and translation into local languages (2).

Conclusions: A minority of survey studies reported
using qualitative methods with wide variability in
terminology. This highlights the need for additional
guidance and standardization of terminology.

802. Media Attention for Drug Safety Issues. A
Survey of News Papers and Social Media in the
Netherlands (2001–2015)

Peter G.M. Mol1,2, Taco B. Monster1,2,
Sieta T. de Vries1 and Jacqueline Hugtenburg3

1University Medical Center Groningen, Groningen,
Netherlands; 2Dutch Medicines Evaluation Board,
Utrecht, Netherlands; 3VU University Medical Center,
Amsterdam, Netherlands
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Background: Media attention may amplify the way
drug risks are perceived by the public. Major scares
were, e.g. SSRI’s and suicidality and thrombosis
and oral contraceptives. However, to what extent
newspapers and social media cover safety issues is
unknown.

Objectives: To what extent are drug safety issues
as communicated through Direct Healthcare Pro-
vider Communications (DHPCs) covered in paper-
based newspapers and by social media in the
Netherlands.

Methods: We retrieved newspaper articles reporting
on drug safety issues as reported in 379 DHPCs issued
from 2001 to 2015 from the Lexis Nexis AcademicTM

repository. Articles were retrieved that were published
1 year before to 1 year after the DHPC was issued.
Social media postings were retrieved with the
CoostoTM repository for 213 DHPCs that were issued
from 2010 to 2015, as earlier postings are not
captured. Web-postings were retrieved from 7 days
before to 7 days after the DHPC was issued, which
mentioned the drug name for which the DHPC was
issued. Descriptive statistics.

Results: In this interim analysis, we report newspaper
coverage for 271 DHPCs and web-postings for 213
DHPCs. From this interim set 74 (27%) safety issues
mentioned in DHPCs were covered in newspapers ar-
ticles; with a median 1 (Inter Quartile Range: 0–5.25;
max 393) and 1 (IQR 0–7.5; max 391) papers/DHPC
published before respectively after the DHPC. Social
media covered 193 (91%) drugs for which a DHPC
was issued; with a median 3 (IQR 0–8.5; max 3192)
and 9 (range 4–22; max 3205) posts/DHPC 7 days be-
fore respectively 7 days after the DHPC. Newspapers
covered most frequently safety issues with DianeTM

(’13; n = 588), rofecoxib (’04; n = 395), celecoxib
(’04; n = 109), cerivastatine (’02; n = 108) and
rimonabant (’08; n = 52). The drugs implicated in
DHPCs most frequently discussed were iron products
(’13; 6397 posts), short-acting beta agonists (SABA
’13; 2032 posts), hydroxyethyl starch {HES ’13;
1875 posts), ibuprofen (Pedea ’13; 912 posts) and
levothyroxine (’14; 515 posts).

Conclusions: Our preliminary analyses show that a
quarter of drug safety issues is picked up by newspa-
pers. Most publicised safety issues are on well-known
drug withdrawals, except for DianeTM (thrombosis
risk of anti-acne/contraceptive) that remained on the
market. Although almost all drugs implicated with a

safety issue were discussed on social media, and
despite the short time window many discussions
seemed not about the particular safety issue, except
for levothyroxine (drug availability issue).

803. Use of Geospatial Analysis to Examine
Heterogeneity of Diabetes Risk Management
Integration into Routine Healthcare for Adults
Taking Antipsychotics

Randi K. Johnson1, Deborah Thomas1,2,
Elizabeth J. Campagna1 and Elaine H. Morrato1

1University of Colorado Anschutz Medical Campus,
Aurora, CO; 2University of Colorado Denver, Denver,
CO

Background: Diabetes screening is recommended to
mitigate metabolic risks associated with antipsychotic
usage. Geographic locators embedded within adminis-
trative claims data provide a novel opportunity to eval-
uate the extent to which metabolic risk mitigation has
been broadly integrated into routine care.

Objectives: To estimate spatial heterogeneity of glu-
cose no-testing rates among adults taking antipsy-
chotic drugs in a large public healthcare system.

Methods: New users of antipsychotics in the Missouri
Medicaid claims database (N = 9,072) from 2010 to
2012 were grouped by zip code of residence (N =
764). Annual glucose testing was defined as a claim
for an A1c or glucose lab test occurring within +/�
180 days of the index antipsychotic claim. Rates of
no-testing were calculated and mapped by zip code,
using Spatial Empirical Bayes (SEB) smoothing for
rate stabilization. No-testing rates were tested for
global spatial autocorrelation using the Moran’s I sta-
tistic. Local indicators of spatial clustering (LISA)
were calculated to identify neighboring zip codes with
similar no-testing rate deviations from the mean.

Results: Overall, 19% (N = 1,871) of new antipsy-
chotic users did not receive annual glucose testing.
SEB-smoothed no-testing rates by zip code ranged
from 0 to 69% (IQR: 16–25%). The global Moran’s I
indicated significant spatial clustering of no-testing
rates by zip code (I = 0.047; p = 0.02). LISA maps
identified 29 zip codes with significant high no-testing
rates (p < 0.05). The greater St. Louis area (most pop-
ulated city in Missouri) included local clusters of both
high no-testing rates (p = 0.001, 0.01 and 0.05), low
no-testing rates (p = 0.05), and low no-testing rates
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neighbored by high no-testing rates (p = 0.05, 0.01,
0.001).

Conclusions: Geospatial analysis identified signifi-
cant heterogeneity in diabetes risk management inte-
gration into routine care among Missouri adults
taking antipsychotic drugs. Diabetes risk mitigation
interventions should continue to target patients and
providers in geographic areas with high rates of
no-testing state-wide, particularly within the greater
St. Louis area.

804. Application of the Number Needed to Treat
(NNT) in Medical Literature: A Methodological
Assessment

Diogo Mendes1,2, Carlos Alves1,2 and
Francisco Batel Marques1,2

1AIBILI - Association for Innovation and Biomedical
Research on Light and Image, Coimbra, Portugal;
2School of Pharmacy, University of Coimbra, Coimbra,
Portugal

Background: The number needed to treat (NNT) is
interpreted as the number of patients needed to treat
with one therapy versus another for one patient to
encounter an additional outcome of interest over a
given period of time. There are few methods to
calculate NNTs, which use depends on the study
design.

Objectives: This study aims to identify how NNT has
been calculated and reported in medical literature,
since its appropriateness depends on study designs
and type of variables assessed.

Methods: Top-25 high impact-factor medical journals
were screened to identify studies (2006–2015),
assessing medicines and reporting NNTs. Studies were
categorized according to their design, and type of
variables (binary or time-to-event). NNT estimates
were assessed for completeness (baseline risk, time-
horizon, and confidence intervals [CI]). The appropri-
ateness of methods used for calculating NNTs was
assessed based on published evidence. Data analyses
comprehended descriptive statistics. Further, the chi-
square test was used to test differences between study
designs and also type of variables on the likelihood of
applying inadequate methods.

Results: The search returned 138 citations; 57 were
selected. Nearly half were meta-analyses (49.1%),

followed by clinical trials (29.9%), cohort (17.5%)
and case-control studies (3.5%). Binary variables were
more common (82.5%) than time-to-event (17.5%)
outcomes. Baseline risk (64.9%), time-horizon
(68.4%) and CI (57.9%) for NNT were not always re-
ported. Overall, 29% of studies applied inadequate
methods for calculating NNTs; this proportion was
higher in meta-analyses (54%) as compared to other
research designs (p = 0.003). No differences were
found between type of variables and appropriateness
of methods (p = 0.972).

Conclusions: A considerable proportion of studies,
particularly meta-analyses, applied inadequate
methods for calculating NNTs. Despite their useful-
ness in assisting clinical decisions, NNTs are uninter-
pretable if incompletely reported, and may be
misleading if calculating methods are inadequate to
study designs and variables under evaluation.

805. Is Prior Opioid Tolerance Associated with
Safer Use of Extended-Release Opioids?

Jessica C. Young1, Jennifer L. Lund1,
Nabarun Dasgupta2 and Michele Jonsson Funk1

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC;
2University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Extended-release (ER) opioids offer
around-the-clock pain relief, but are associated with
greater risk of overdose and dependence. Drug labels
for ER opioids emphasize the need for established opi-
oid tolerance prior to initiating high dosages of these
drugs.

Objectives: We examined the association between
opioid tolerance prior to initiation of 90 morphine mil-
ligram equivalents (MME) ER opioids and subsequent
risk of opioid dependence and poisoning.

Methods: We used Truven Health Analytics’
MarketScan Databases (2006–2014) to classify pa-
tients initiating ER opioids ≥ 90 MME by whether
they had evidence of prior established opioid tolerance
(defined as ≥7 days of 60 MME in the prior 14 days).
Overall and drug-specific hazard ratios adjusted for
age, sex, year of initiation and baseline health comor-
bidities were estimated using inverse probability of
treatment weighted Cox proportional hazards models.
We report adjusted hazard ratios (aHR) and 95%
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confidence intervals (95%CI) for the effect of opioid
tolerance on the risk of clinically recognized opioid
dependence and poisoning (based on diagnosis codes)
in the following 30 days.

Results: Among 352,434 patients initiating ER opi-
oids ≥90 MME, 38.5% did not have evidence of prior
opioid tolerance. Non-tolerant initiators were less
likely to be diagnosed with opioid dependence (aHR
= 0.86, 95%CI: 0.76, 0.88) in the 30-day follow-up,
with the exception of those initiating methadone
(aHR = 1.46, 95%CI: 1.13, 1.88). Non-tolerant pa-
tients were 17% more likely to be diagnosed with opi-
oid poisoning within 30 days (adjHR = 1.17, 95%CI:
0.96, 1.41). In sensitivity analyses, the hazard
remained elevated (aHRs: 1.11–1.32). The association
between lack of opioid tolerance and 30-day risk of
poisoning was strongest among those initiating oxyco-
done and methadone (aHR = 1.63 [1.03, 1.62] and
1.52 [0.91, 2.54], respectively).

Conclusions: The 30 days immediately following
initiation of high dose ER opioids may be a high-risk
period of poisoning for patients who do not have prior
established opioid tolerance. These results suggest a
need for careful monitoring after initiation of high
dose opioids and consideration of co-prescribing
naloxone to mitigate poisoning, particularly among
opioid non-tolerant patients.

806. Assessment of the Effect of Minimization
Measures of the Risk of Stroke with Antipsychotic
Use in Elderly Persons: A Nested Case-Control
Study

Janet Sultana1, Francesco Giorgianni1, Silvia Tillati1,
Miriam Sturkenboom2 and Gianluca Trifiro’1

1University of Messina, Messina, Italy; 2Erasmus
Medical Centre, Rotterdam, Netherlands

Background: In March 2004 and March 2009, the
UK drug agency launched safety warnings on the risk
of stroke with antipsychotics (AP) use in elderly
people with dementia.

Objectives: To investigate the risk of stroke among
elderly AP users before and after the warnings.

Methods: A case-control was nested in a cohort of in-
cident AP users (no AP use in the year prior to the first
AP prescription) over 65 years in The Health Improve-
ment Network (THIN) from 2000 to 2012. Cases had a

diagnosis of incident stroke (index date-ID), no cancer
and were up to 89 years. Up to 10 controls were
matched to every case on age and sex. AP use was
categorized as current (ID to 30 days prior), recent
(31–180 days prior to ID), past (181–365 days prior
to ID) and distant past (>365 prior to ID: reference
group). The ID was used to classify persons as having
a stroke before the first warning, after the first warning
and after the second warning. The mean dose and du-
ration of AP treatment episode and changes in baseline
patient characteristics in the three periods were esti-
mated. Crude incidence of stroke per 1,000 person
years (PYs) in AP exposed persons was estimated
and compared to the crude incidence of acute liver in-
jury (ALI), which is not known to be associated to AP.
Conditional logistic regression models were used to
estimate odds ratio (OR) of stroke along with 95%
confidence intervals (CI) associated to current use of
AP vs. distant past use, adjusting for potential
confounders.

Results: Patient cardiovascular characteristics
changed in the three periods but no clear pattern in
treatment duration and dose was seen. The crude abso-
lute risk of stroke per 1,000 PYs during AP exposure
before the first warning was 24.31 (21.32–27.6), de-
creasing to 13.37 (11.33–15.66) after the first warning,
and further decreasing to 9.9 (7.14–13.40) after the
second warning. In contrast, the absolute risk of ALI
did not change in the periods, at 1.56 (0.91–2.51),
3.06 (2.15–4.23) and 1.26 (0.46–2.79). Overall 886
cases and 6657 controls were identified. The adjusted
relative risks did not change considerably considering
drug classes: for atypical drugs ORs in the three pe-
riods were 1.53 (1.03–2.26), 1.56 (1.16–2.09), and
1.45 (1.00–2.09); for conventional drugs the adjusted
risk of stroke was 1.76 (1.15–2.69), 2.59 (1.89–3.53)
and 1.86 (1.14–3.04).

Conclusions: Accounting for the safety warnings
unmasked a different absolute risk of stroke among
elderly AP users.

807. Clearer Answers, Superior Matching:
Propensity Score Matching vs. Coarsened Exact
Matching

Dan Busbridge, Tomass Bernots and Gwyn Jones

QuintilesIMS, London, United Kingdom

Background: Propensity Score Matching (PSM) is a
popular approach for creating matched patient groups
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to assess drug performance. The approach has faced
criticism and alternatives have been proposed, such
as Coarsened Exact Matching (CEM).

Objectives: Compare the performance of PSM and
CEM in terms of the multivariate imbalance measure
L1 and analysis of hospitalisation outcomes using
patient data.

Methods: PSM and CEM were used to create matched
patient groups from a population of 3,309 (1,242
treated, 2,067 untreated).
For PSM, propensity scores were calculated across

22 covariates using a logistic regression model for
treatment. Matching involved a one-to-one greedy
matching algorithm (nearest neighbour without
replacement) with a caliper width of 0.001.
Creating the CEM cohort involved varying the

number of covariates matched on from 1 to 22, with
between 2 and 8 quantiles per covariate. The optimal
approach was taken as the one that resulted in the
data with the best balance (lowest L1) for a desired
cohort size.
The treatment effect on hospitalisation was

modelled using linear regression on the matched
PSM and CEM cohorts. Beta coefficients and associ-
ated p-values were compared across cohorts.

Results: Matching with PSM gave a 2,020 patient co-
hort with L1 = 0.752. For a similarly sized CEM co-
hort (n = 2,019), superior balance between treated
and control sets was achieved (L1 = 0.672). With the
PSM cohort, a negative but not significant relationship
was found (p = 0.323) between hospitalisation and
treatment. However, a significant negative relationship
(p = 0.00053) was found using the CEM cohort.

Conclusions: CEM outperforms traditional PSM in
terms of the balance for a given cohort size. The
matching method choice can result in significant
differences in the association of treatments with out-
comes; this variation will be explored in further
studies.

808. Adjusting for Unobserved Disease Severity
Using Individuals as Their Own Controls - An
Example from a Schizophrenia Study

Juha Mehtälä1, Maila Majak1, Heidi Taipale2,
Antti Tanskanen2, Jari Tiihonen2,
Ellenor Mittendorfer-Rutz2, Jan Sermon3,
Amy Leval4 and Fabian Hoti1

1EPID Research, Espoo, Finland; 2Karolinska
Institutet, Stockholm, Sweden; 3Janssen Cilag, Beerse,
Belgium; 4Janssen Cilag, Stockholm, Sweden

Background: Schizophrenia is an example of a
heterogeneous disease that can vary greatly across
patients. When analysing observational data on
schizophrenia patients, it is important yet difficult to
adjust for disease severity.

Objectives: To illustrate a within individual approach
to adjust for unobservable disease severity in
comparison to a traditional multivariate Cox model.

Methods: The within individual approach is a
stratified Cox model in which each individual forms
his/her own stratum and time re-setting is used in order
to allow comparison across treatment episodes from
the same individual.
Simulation studies were used to illustrate the

performance of traditional Cox model and the within
individual approach when disease severity varies
across patients. Observational data on schizophrenia
patients in Sweden were analysed as a real-world
example when studying the comparative effectiveness
of antipsychotic treatments against psychiatric
rehospitalisation outcome.

Results: In the simulation experiments with unobserv-
able disease severity across patients, the traditional
multivariate Cox models gave markedly biased results.
In a similar setting, the within-individual approach
was able to reduce the bias. However, the within-indi-
vidual approach was only applicable if the outcome
was recurrent.
In the real-world example, the relative hazards of

rehospitalisation during antipsychotic monotherapy
with oral flupentixol, oral risperidone and long-acting
olanzapine were estimated at 0.56 (0.47, 0.67), 0.56
(0.51, 0.61) and 0.84 (0.56, 1.26) using the traditional
Cox model and at 0.92 (0.74, 1.14), 0.71 (0.64, 0.78)
and 0.58 (0.44, 0.77) using the within individual ap-
proach. A potential explanation for these discrepancies
is that oral flupentixol and oral risperidone were given
to less severe patients with a lower underlying risk of
rehospitalisation and long-acting olanzapine was given
to more severe patients. For other antipsychotics, the
estimated relative hazards of rehospitalisation were
less discrepant across the two methods.

Conclusions: With unobservable disease severity
across individuals, the traditional multivariate Cox
model can lead to residual confounding. For recurrent

abstract488

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



outcomes, the within-individual approach can be a
suitable method to adjust for unobservable heterogene-
ity across individuals, such as disease severity among
schizophrenia patients.

809. The Comparative Performance of Logistic
Regression and Random Forest in Propensity Score
Methods: a Simulation Study

M. Sanni Ali1, Sara Khalid1, Gary S. Collins1 and
Daniel Prieto-Alhambra1,2

1NDORMS, University of Oxford, Oxford, United
Kingdom; 2Universitat Autonoma de Barcelona and
Instituto de Salud Carlos III, Barcelona, Spain

Background: Propensity scores (PS) are typically
estimated using logistic regression (LR). Machine
learning techniques such as random forests (RF) have
been suggested as promising alternatives for variable
selection and PS estimation, but data are lacking
comparing RF to more complex LR models including
interactions and non-linear terms.

Objectives: To evaluate the comparative performance
of LR and RF for PS estimation with respect to
covariate balance, bias, and precision.

Methods: Simulation studies were conducted of bi-
nary covariates, treatment and outcome data. In several
scenarios, different sample sizes, matching callipers
and covariates were created. Treatment effect esti-
mates (relative risk) were calculated after PS matching
and inverse probability of treatment weighting (IPTW)
using Poisson regression; covariate balance was
checked using absolute standardized differences
(ASD) before and after matching. Percentage bias
(PB) was calculated for each of the proposed models,
as were mean squared errors (MSE) and 95% CI cov-
erage probabilities.

Results: The performance of LR was comparable to
RF in terms of covariate balance and bias when LR
models included interactions and non-linear terms:
5% versus 4% ASD and 3% versus 1% PB (n =
5000, calliper = 0.05) respectively. Compared to RF,
simpler LR models (including only main terms) re-
sulted in suboptimal covariate balance (ASD = 10%)
and bias (PB = 5%). PB increased in such LR models
with stronger association between treatment/outcome
and interactions as well as non-linear terms. Both
methods resulted in similar MSE and 95% CI coverage

probabilities for PS matching and IPTW when interac-
tions and non-linear terms were included in LR.

Conclusions: PS estimation using LR should involve
an iterative approach and consider including interac-
tions and non-linear terms in the model until an ac-
ceptable balance on covariates is achieved.
Alternatively, the use of machine learning approaches
(without a priori model specification), such as RF can
be used to achieve good covariate balance.

810. Clinical Effectiveness of High-Dose versus
Standard-Dose Influenza Vaccination Among
Veterans Health Administration Patients: A
Retrospective Observational Cohort Study

Yinong Young-Xu1,2, Robertus van Aalst1,
Salah Mahmud3 and Ayman Chit4,5

1Veterans Affairs Medical Center, White River
Junction, VT; 2Geisel School of Medicine at
Dartmouth, Hanover, NH; 3University of Manitoba,
Winnipeg, MB, Canada; 4Sanofi Pasteur, Swiftwater,
PA; 5University of Toronto, Toronto, ON, Canada

Background: In a randomized trial, a high-dose
influenza vaccine (HD) was more efficacious in
preventing pneumonia admissions compared with the
standard-dose vaccine (SD) in adults ≥ 65 years of
age. However, a subsequent retrospective study
conducted in the Veterans Health Administration
(VHA) population showed HD was more effective
than SD in preventing influenza or pneumonia
admissions only in adults ≥ 85 years of age.

Objectives: In this study, we assessed the relative
vaccine effectiveness (rVE) of HD vs. SD in the
VHA population during a different influenza season
employing alternative methodology.

Methods: rVE of HD vs. SD was assessed through a
retrospective observational VHA cohort study of
individuals aged 65 or older who received an influenza
vaccine in the 2015/16 influenza season. Individuals
had to have at least one inpatient or outpatient
encounter at VHA medical centers or clinics in the
previous respiratory season. VHA electronic medical
records were used to capture the study outcome,
hospitalizations due to pneumonia or influenza, and
baseline characteristics. To adjust for variability in
exposure to influenza across geography and time, we
matched each HD recipient with up to 4 recipients of
SD that were vaccinated at the same location and
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within a two-week period. To adjust for confounding
by indication, we matched individuals on whether they
had two or more pre-existing medical co-morbidities.
Additionally, we used the previous event rate ratio
(PERR) method to adjust for unmeasurable confound-
ing such as frailty.

Results: We evaluated 104,965 SD recipients and
125,776 HD recipients; after matching, the study
population decreased to 49,091 SD and 24,682 HD
recipients. During the baseline period (from July until
the vaccination date), the rate of pneumonia admis-
sions was higher in HD than in in SD recipients, and
the rate ratio was 1.29. During the observation period
(from two weeks after vaccination until July of the
next year), the rate ratio was lower (0.99) than at base-
line. The PERR adjusted rVE estimate of HD was 23%
(95 CI, 9%–35%) in the unmatched cohort. Matching
resulted in marginally higher PERR adjusted rVE
estimate of 25% (95 CI, 2%–43%).

Conclusions: HD is more effective than SD in
protecting against hospitalizations due to pneumonia
or influenza. Additional modeling studies are needed
to ensure the PERR method does not introduce unin-
tended bias.

811. An Association Between the Use of a Selective
or Non-Selective Bladder Antimuscarinic and the
Risk of Fractures in a Medicare Nursing Home
Population: A Comparative Effectiveness Study

Pratik Doshi, Daniela C. Moga, Quishan Wu,
Li Chen and Candace Brancato

University of Kentucky, Lexington, KY

Background: Older adults with urge or mixed
urinary incontinence are often prescribed bladder
antimuscarinics (BAM) for symptom management.
Previous studies showed an increased risk of fractures
in BAM users compared to non-users in nursing home
(NH) residents. Selective BAM specifically targeting
bladder receptors are hypothesized to have a better
safety profile than non-selective BAM.

Objectives: To evaluate if risk of fractures is lower for
those patients that used selective BAM.

Methods: Medicare enrollment files, medical and
pharmacy claims, and Minimum Data Set (MDS)
assessments were used to identify enrollees 65 years
or older continuously eligible for Medicare A, B and

D, newly admitted for long-term care in a Medicare-
certified NH between 01/01/2007 and 12/31/2008.
We conducted a new users design retrospective cohort
study. Incident users of oral BAMwere identified using
pharmacy claims. Through a 1:4 propensity score
matching, we evaluated differences in outcomes
between selective and non-selective users. The
propensity score model included demographic, clinical
and medication variables. Outcomes were identified
using ICD 9 CM diagnosis codes from inpatient
claims (hip fracture, any fracture). Analyses were
conducted as intention-to-treat (ITT) and as-treated
(AT) (i.e. censored at treatment discontinuation).
Kaplan–Meier curves were used to compare time
to first fracture between matched selective and
non-selective BAM users; Cox proportional regression
was used to generate hazard ratios (HR) with 95%
confidence intervals (CI).

Results: Of the 12,899 new BAM users, 1,726 initi-
ated selective BAM. During ITT follow-up, 4.6% se-
lective users experienced a fracture and 3.1% hip
fracture, compared to 3.6% and 2.4% non-selective
users, respectively. In the AT analysis, 1.8% selective
users experienced any fracture and 1.4% hip fracture,
compared to 1.3% and 0.9% non-selective users, re-
spectively. There were no statistically significant dif-
ferences in time to, or risk of any (ITT: HR = 1.2,
95% CI: 0.89, 1.53; AT: HR = 1.26, 95% CI: 0.81,
1.95), or hip fracture (ITT: HR = 1.2, 95% CI: 0.85,
1.64; AT: HR = 1.43, 95% CI: 0.86, 2.38).

Conclusions: Our analyses showed no differences in
the risk of fractures between selective and
non-selective BAM users. Further analyses will
investigate differences in risk while accounting for
non-selective BAM formulations (immediate- versus
extended-release).

812. Comparative Effectiveness and Safety of
Antiplatelet Drug Regimens as Secondary
Prevention After Ischemic Stroke or Transient
Ischemic Attack

Alfi Yasmina1,2, Anthonius de Boer1,
Vera H.M. Deneer3, Jurrien M. ten Berg4,
Rolf H.H. Groenwold5, Patrick C. Souverein1 and
Olaf H. Klungel1

1Division of Pharmacoepidemiology & Clinical
Pharmacology, Utrecht Institute for Pharmaceutical
Sciences, Utrecht University, Utrecht, Netherlands;
2Department of Pharmacology & Therapeutics,
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Faculty of Medicine, Lambung Mangkurat University,
Banjarmasin, Indonesia; 3Department of Clinical
Pharmacy, St Antonius Hospital, Nieuwegein,
Netherlands; 4Department of Cardiology, St Antonius
Hospital, Nieuwegein, Netherlands; 5Julius Center,
University Medical Center, Utrecht University,
Utrecht, Netherlands

Background: Different antiplatelet regimens are
recommended for secondary prevention after ischemic
stroke/transient ischemic attack (TIA), but studies on
the comparative effectiveness and safety of each
regimen in daily practice are lacking, particularly for
the aspirin-clopidogrel regimen.

Objectives: To assess the comparative effectiveness
and safety of antiplatelet regimens as secondary
prevention after ischemic stroke or TIA.

Methods: A cohort study was conducted using data
from the Clinical Practice Research Datalink. Patients
aged ≥18 years with a first diagnosis of ischemic
stroke or TIA in 1999–2013 who started an antiplatelet
drug within 90 days after diagnosis were identified.
Antiplatelet exposure was assessed during follow-up
and categorized into aspirin-dipyridamole, aspirin-
only, clopidogrel-only, aspirin-clopidogrel, others,
and no use (discontinuers). The primary effectiveness
outcome was ischemic stroke, and the safety outcome
was major bleeding. Time-dependent Cox regression
analysis was used to assess the associations between
antiplatelet regimens and study outcomes, adjusted
for confounders.

Results: A total of 20,542 ischemic stroke/TIA
patients were followed for a median duration of 2.4
years. There were 2916 (14.2%) ischemic stroke
events during follow-up. Aspirin-only (HR 1.19,
95%CI 1.05–1.34) and clopidogrel-only (HR 1.21,
1.05–1.40) regimens were less effective compared to
aspirin-dipyridamole in reducing the risk of ischemic
stroke, while the aspirin-clopidogrel regimen was not
statistically different (HR 1.13, 0.93–1.37).
Clopidogrel-only (HR 1.41, 1.17–1.70) and aspirin-
clopidogrel (HR 1.66, 1.29–2.13) regimens were
associated with a higher risk of major bleeding
compared to aspirin-dipyridamole in patients without
previous major bleeding.

Conclusions: Compared to other antiplatelet
regimens, an aspirin-dipyridamole regimen appears to
have a favourable benefit-risk profile for secondary
prevention after ischemic stroke/TIA.

813. Comparative Bleeding Risk with Oral
Anticoagulants: An Instrumental Variable
Approach

Meijia Zhou1, Ashkan Ertefaie2, Todd E.H. Hecht3,
Sean Hennessy1 and Dylan S. Small4

1University of Pennsylvania Perelman School of
Medicine, Philadelphia, PA; 2University of Rochester,
Rochester, NY; 3Hospital of the University of Pennsyl-
vania, Philadelphia, PA; 4The Wharton School,
University of Pennsylvania, Philadelphia, PA

Background: Oral anticoagulants increase the risk of
serious bleeding. Studies comparing individual agents
regarding bleeding risk have yielded inconsistent re-
sults, possibly because of unmeasured confounding.

Objectives: To estimate the effect of oral anticoagu-
lants on bleeding risk using an instrumental variable
(IV) approach that eliminates unmeasured confound-
ing provided that certain assumptions hold.

Methods: We conducted a new-user cohort study
using data from January 1st, 2009, to June 30th,
2013, in the OptumInsight Clinformatic Data Mart.
Individuals aged 18 years and above who initiated
warfarin, dabigatran, or rivaroxaban were followed
up to 180 days from the cohort entry (i.e., the first
prescription of warfarin, dabigatran or rivaroxaban
after January 1st, 2009). The outcome was serious
bleeding, defined as hospitalization due to gastrointes-
tinal bleeding or intracranial hemorrhage. The instru-
ment was the calendar time, defined as nine equally
sized time intervals. Multivariate Probit Model was
used to calculate measures of association for
dabigatran and rivaroxaban, each versus warfarin.

Results: We identified 14,987 dabigatran initiators,
22,155 rivaroxaban initiators, and 238,389 warfarin
initiators. Of all the rivaroxaban new users, the
13,422 (60.58%) who received the 10 mg strength
were excluded; the 8,733 (39.42%) who received the
15 mg or 20 mg strength were included. Baseline
characteristics were unevenly distributed among
treatment groups but evenly distributed among groups
defined by the IV. The unadjusted incidences of
serious bleeding during the follow-up period were
highest among warfarin users and lowest among
rivaroxaban users (warfarin vs. dabigatran vs.
rivaroxaban: 1.39% vs. 1.20% vs. 0.82%). In the IV
analysis, dabigatran was associated with a higher risk
than warfarin (probit coefficient = 0.68, with 95%
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confidence interval [CI] 0.56–0.80), while rivaroxaban
was associated with a lower risk than warfarin (probit
coefficient = �0.58, with 95% CI: �0.68, �0.48).

Conclusions: These results suggest that rivaroxaban
was associated with a lower risk of serious bleeding
than warfarin, and that dabigatran is associated with
a higher risk.

814. Performance of Confounder Summary Scores
in Estimating Subgroup Effects in Comparative
Effectiveness Research

Phyo Htoo1, Mugdha Gokhale2, Richard Wyss3,
Jennifer Lund1, Virginia Pate1,
Michele Jonsson-Funk1, John Buse1 and Til Stürmer1

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2GlaxoSmithKline, Philadelphia, PA;
3Harvard Medical School, Boston, MA

Background: Full cohort propensity scores (PS) are
used to evaluate subgroup effects in comparative
effectiveness research. Less is known about the
validity of full cohort disease risk scores (DRS) in
estimating subgroup effects. We used an empirical
example of the effects of incretin-based antidiabetic
drugs on cardiovascular disease (CVD) outcomes.

Objectives: To compare performances of full cohort
DRS and PS with subgroup specific DRS and PS in es-
timating treatment effects in patients with and without
prevalent CVD.

Methods: Using Medicare fee-for-service enrollees on
metformin (first line antidiabetic drug) in 2007–13, we
identified new users of second line drugs, dipeptidyl
peptidase-4 inhibitors (DPP-4i) and sulphonylureas
(SU). We defined the outcome as a composite of
myocardial infarction, stroke, transient ischemic attack
or all-cause mortality, censoring patients on treatment
changes. We estimated PSs within the full cohort and
each subgroup separately using multivariable logistic
regressions. DRSs were estimated in the unexposed
(SU) within the full cohort and each subgroup
separately using Cox models. We estimated
subgroup-specific treatment effects with stratified
Cox models, after sub-classification of scores into 20
strata (based on distribution in the exposed after
exclusion of non-overlap). PSs were evaluated by
standardized mean differences (SMD) in covariates
across exposures and DRSs by their ability to adjust
measured confounding in dry-run analyses.

Results: We identified 2,081 events in DPP-4i and
7,846 in SU users. CVD (+) patients had 16,697
DPP-4i and 37,505 SU users and CVD (-): 13,433
DPP-4i and 30,877 SU users. After full cohort PS
sub-classification, HRs for DPP-4i vs. SU were 0.77
(0.72, 0.81) and 0.74 (0.67, 0.82) for CVD + and �
groups respectively. Subgroup-specific PSs gave
similar HRs. All PS analyses showed well-balanced
covariates between the drugs (SMD < 0.1). HR
(DPP-4i vs. SU) based on the full cohort DRS was
0.77 (0.73, 0.82) in CVD (+) and 0.78 (0.71, 0.86) in
CVD (-) patients. HRs for subgroup specific DRSs
were 0.77 (0.73, 0.82) and 0.78 (0.71, 0.86) for CVD
+ and - respectively. Dry run evaluation showed a
pseudo-bias of 0.01 (�0.04, 0.06) for full cohort
DRS, 0.01 (�0.06, 0.08) for CVD (+) and 0.01
(�0.07, 0.09) for CVD (-).

Conclusions: Full cohort DRS and PS allowed us to
control confounding among an important patient
subgroup in this setting. We will evaluate the relative
performance of PS and DRS across various subgroups
and measures of association.

815. Kidney Function, Polypharmacy, and
Potentially Inappropriate Medication Use in a
Community-Based Cohort of Older Adults

Alex Secora, Morgan Grams, Caleb Alexander and
Josef Coresh

Johns Hopkins University, Baltimore, MD

Background: Older adults and those with chronic
kidney disease (CKD) are at increased risk for adverse
events from medications. Guidelines recommend
avoiding certain potentially inappropriate medications
(PIM) in these populations.

Objectives: To characterize PIM use, including
polypharmacy, based on renal function and age, and
their associations with hospitalizations or death.

Methods: Participants (N = 6,410) from the
Atherosclerosis Risk in Communities cohort, a
longitudinal cohort of community-dwelling adults,
were classified according to estimated glomerular
filtration rate (eGFR) and CKD (eGFR > 60 ml/min/
1.73 m2). Medication use (OTC and Rx) and
polypharmacy (> 10 meds) were assessed. Beers
2015, Screening Tool of Older People’s Prescriptions
(STOPP) V.2, and Micromedex® 1.0 were
cross-referenced to identify PIMs based on kidney
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function or age. Negative binomial regression was
used to compare rates of subsequent hospitalizations,
and death, comparing polypharmacy and PIM use sta-
tus, adjusting for age, sex, race, BMI, and
comorbidities.

Results: The cohort had a mean age of 76.3 + 5.3,
58.7% were female, 22.9% African American, and
29.0% had CKD. Overall, participants took 6.1 + 3.5
medications and 2.3 + 2.2 vitamins; those with CKD
took more medications 7.0 + 3.7, but fewer vitamins
2.1 + 2.0. Over a third (35.5%) of the overall cohort
and 42.3% of those with CKD had polypharmacy.
There was moderate disagreement among the drug
references regarding kidney-based PIMs, and to a
lesser extent, age-based PIMs. Using Micromedex as
the kidney-based gold standard, PIM was rare
(4.1%); however, age-based PIM was more common
(30.8%) using Beers/STOPP as the gold standard.
Common kidney-based PIMs were metformin (N =
42) and NSAIDs excluding ASA (N = 195), and age-
based PIMs were 1st-generation antihistamines (N =
747) and benzodiazepines (N = 545). There were
2,593 hospitalizations and 136 deaths over 10,078
years of follow-up (~26 and 3 per 100 person-years,
respectively). After adjustment, the rate of hospitaliza-
tion and death were 1.65 (95% CI: 1.43–1.91) and
2.21 (95% CI: 1.44–3.38), respectively, comparing
polypharmacy to no polypharmacy, and 1.24 (95%
CI: 1.11–1.40) and 1.53 (95% CI: 1.06–2.21), respec-
tively, comparing PIM use (kidney- or age-based) to
no PIM use.

Conclusions: Polypharmacy was common, particu-
larly among those with CKD, and kidney-based
PIM use was relatively rare. Both polypharmacy and
PIM use were associated with increased rates of
hospitalization and death.

816. Use of Attention-Deficit/Hyperactivity
Disorder Medication Among Older Adults in
Denmark

Lotte Rasmussen1, Stina S. Ormhøj1,
Christiane Gasse2 and Anton Pottegård1

1Department of Public Health, University of Southern
Denmark, Odense, Denmark; 2Aarhus University and
The Lundbeck Foundation Initiative for Integrative
Psychiatric Research (iPSYCH), Aarhus, Denmark

Background: The use of attention-deficit/hyperactiv-
ity disorder (ADHD) medication among adults is

increasing; however, knowledge on the use of ADHD
medication in adults ≥ 50 years is limited. Based on a
previous study, we hypothesized that ADHD medica-
tion is used in adults ≥ 50 years as part of palliative
care.

Objectives: To investigate use of ADHD medication
among adults ≥ 50 years in Denmark.

Methods: Using Danish national health registries, we
identified incident users of ADHD medication ≥50
years between 1 January 2000 and 31 December
2012, estimating the annual incidence rate of ADHD
mediation use and ADHD diagnoses. Further, we
assessed comorbidities and comedications among
incident users. The study population was followed
for one year after first prescription or until death and
the cumulative and 1-year all-cause mortality rate
was estimated, overall and within subgroups.

Results: We identified 6,690 new users of ADHD
medication with a median age of 62 years. The
incidence rate of ADHD medication use increased
threefold during 2000–2012 (12 to 36 per 100 000
person-years). During the same period, the incidence
of ADHD diagnoses was low and increased only
among users aged 50–64 years (0 to 7 per 100 000
person-years) while less than 3% of new users had
an ADHD diagnosis. While psychiatric comorbidity
was rare (<6%), use of psychotropic drugs was
common, especially the use of opioids (54%) and
antidepressants (45%). Among the comorbidities
studied, cancer was the predominant diagnosis in
new users (52%). After one year, the cumulative
mortality reached 50% and this one-year mortality
was mainly driven by patients with cancer, of whom
>85% died within one year.

Conclusions: Our study revealed increased off-label
use of ADHD medication among adults ≥ 50 years in
Denmark. Cancer seemed to be an important indica-
tion for initiation of ADHD medication and explained
most of the high mortality observed, suggesting use of
ADHD medication in palliative care.

817. Patterns of Prescription Opioid Utilization
Prior to Opioid Overdose in a Commercially
Insured Population

Sara Z. Dejene1, Kathryn Rough1,
Krista F. Huybrechts1, Sonia Hernandez-Diaz2,
Raisa Levin1, Rishi J. Desai1, Elisabetta Patorno1 and
Brian T. Bateman3
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1Brigham and Women’s Hospital, Harvard Medical
School, Boston, MA; 2Harvard T.H. Chan School of
Public Health, Boston, MA; 3Massachusetts General
Hospital, Harvard Medical School, Boston, MA

Background: The quantity of prescription opioids
dispensed has increased dramatically over the past
two decades, leading to a quadrupling of fatal opioid
overdoses. Relatively little is known about patterns
of prescription opioid use prior to overdose events,
yet understanding these patterns may inform preven-
tion efforts.

Objectives: To characterize the patterns of prescrip-
tion opioid use in the 6-month and 3-month periods
immediately prior to an opioid overdose.

Methods: Using claims data from Optum
Clinformatics from 2011 to 2015, we identified the
most recent opioid overdose event after 6 months of
continuous enrollment using ICD-9 diagnostic codes.
In the 6-month and 3-month periods prior to the
overdose, we examined prescriptions dispensed for
specific opioids, cumulative dose, co-prescribed
benzodiazepines, and total opioid prescribers.

Results: Out of 13,300,255 beneficiaries, 1,591
patients were identified with at least one opioid
overdose. Of these, 1,069 (67%) were prescribed an
opioid medication within 180 days and 982 (62%)
within 90 days before the overdose. Of those who
were dispensed a prescription opioid in the 90 days
prior to their overdose, the median number of prescrip-
tions for opioids dispensed was 4 (IQR: 2–6) and 683
(70%) filled 3 or more prescriptions. Among the pa-
tients who received an opioid prescription within 90
days of their overdose, 259 (26%) had a mean daily
morphine equivalent (MME) greater than 100 and
406 (41%) greater than 50. Nearly two-thirds were
co-prescribed with benzodiazepines (61%) with an av-
erage day supply of 48 (standard deviation 55). The
most commonly prescribed opioid was hydrocodone
(52%), followed by oxycodone (51%), tramadol
(16%), fentanyl (11%), and methadone (6%). In the
180 days prior to overdose, 31% had 3 or more opioid
prescribers and 9% had 5 or more prescribers.

Conclusions: In this large commercially insured
population, about two-thirds of patients experiencing
an overdose were dispensed with a prescription opioid
in the 180 days prior to the event, suggesting that
many overdoses occur from opioids obtained in the
context of medical care rather than from illicit

sources. Many of these patients were prescribed high
daily doses and co-prescribed benzodiazepines. These
frequencies are higher than expected based on
previous reports from similar populations. Efforts
aimed at curbing high risk prescribing patterns of
opioids are needed to reduce the public health burden
of opioid overdose.

818. The Impact of HIV Coinfection on Hepatitis C
Virus (HCV) Treatment Initiation

Cassidy E. Henegar, Robin Beckerman and
Jennifer Fusco

Epividian, Inc., Durham, NC

Background: Despite the availability of highly
effective direct acting antivirals (DAAs), hepatitis C
virus (HCV) infection remains undertreated. HCV
infection occurs commonly in HIV-infected individ-
uals, and treatment of HCV is particularly important
for HCV/HIV coinfected patients, who are at greater
risk of advanced fibrosis and cirrhosis due to HCV.

Objectives: To evaluate uptake and predictors of
HCV treatment among HCV/HIV-coinfected (HCV+/
HIV+) and HCV-monoinfected (HCV+) patients.

Methods: Using electronic health record data from the
Observational Pharmacoepidemiology Research and
Analysis (OPERA) cohort, a collaboration of 79
clinics in 15 US states, all patients with a confirmed
HCV diagnosis while active in care between 2011
and 2016 were identified. Patients were followed from
HCV diagnosis date until data freeze (Feb. 6, 2017),
death, or loss to follow-up. HCV treatment during
follow-up was assessed using prescription records for
interferons or DAAs. Patients with an HIV diagnosis
on or prior to the HCV diagnosis date were classified
as HCV+/HIV+. Multivariable logistic regression
analyses estimating odds ratios (ORs) and confidence
intervals (CIs) were used to identify predictors of
HCV treatment.

Results: From 759,440 patients in the OPERA cohort,
1,053 HCV+ and 1,307 HCV+/HIV+ eligible cases
were identified. During follow-up, 35% of HCV+/
HIV+ patients and 28% of HCV+ patients received
any HCV treatment; nearly all (96%) treated patients
were prescribed DAAs. Time between HCV diagnosis
and treatment initiation was longer for HCV+/HIV+
patients (median (IQR) months: 10(3,21) vs. HCV+:
6 (2,17); p = 0.003). Patients with a history of
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substance abuse were less likely to receive treatment
for HCV among both HCV+ (OR: 0.29 (95%
CI:0.18, 0.47)) and HCV+/HIV+ patients (OR: 0.65
(95% CI: 0.49, 0.87)). History of substance abuse
was more common among HCV+/HIV+ patients
(26% vs. HCV+: 18%; p < 0.0001). For HCV+/HIV
+ patients, being age 50 or older (OR: 1.80 (95% CI:
1.41, 2.29)) and having a history of syphilis (OR:
1.56 (95% CI: 1.21, 2.00)) were associated with re-
ceiving HCV treatment. Syphilis was uncommon in
the HCV+ group compared to HCV+/HIV+ patients
(2% vs. 31%, p < 0.0001).

Conclusions: Treatment rates for HCV in the OPERA
cohort were low, regardless of HIV status. A history of
substance abuse was the strongest barrier to accessing
treatment for all HCV patients. Improved access to
DAAs, especially for the most complex and vulnerable
patients, is needed to reduce HCV-associated disease
and HCV transmission.

819. Patterns of Antiplatelet Therapy in Patients
with Ischaemic Stroke or Transient Ischaemic
Attack

Norazida Ab Rahman1,2, Alfi Yasmina1,3,
Anthonius de Boer1, Vera H.M. Deneer4,
Patrick C. Souverein1 and Olaf H. Klungel1

1Utrecht University, Utrecht, Netherlands; 2Ministry
of Health, Kuala Lumpur, Malaysia; 3Lambung
Mangkurat University, Banjarmasin, Indonesia;
4St Antonius Hospital, Nieuwegein, Netherlands

Background: Antiplatelet drugs are indicated for the
secondary prevention in ischaemic stroke or transient
ischemic attack (TIA) patients.

Objectives: This study aimed to assess the trend in
antiplatelet drugs utilisation within 90 days after a first
ischaemic stroke/TIA and to identify factors associated
with the non-use of antiplatelet therapy.

Methods: A cohort study was conducted using data
from the UK Clinical Practice Research Datalink. A
total of 21,064 patients aged 18 years or older
diagnosed with a first ischaemic stroke/TIA between
1999 and 2013 were identified. Antiplatelet drug
utilisation was evaluated based on the prescription in
90 days after ischaemic stroke/TIA. Age-adjusted
prevalence rates of antiplatelet drug use were calcu-
lated. Trends over time were assessed using joinpoint
regression. Multivariate logistic regression was used

to estimate factors associated with non-use of anti-
platelet therapy.

Results: The age-adjusted prevalence rate of antiplate-
let therapy were 77.5% (ischaemic stroke) and 78.2%
(TIA). In the period 1999–2013, the average annual in-
crease in antiplatelet prevalence rates were 2.0% (p <
0.01) and 1.8% (p < 0.01) in patients with ischaemic
stroke and TIA, respectively. Aspirin monotherapy
was most commonly used in 1999–2009, but the use
declined with an increase in the use of aspirin-
dipyridamole. From 2011, the clopidogrel monother-
apy prevalence rates were the highest. Among patients
with ischaemic stroke, factors significantly associated
with non-use of antiplatelet therapy included female
sex (OR 1.1), history of heart failure (OR 1.6), diabe-
tes mellitus (OR 0.8), no prior use of antiplatelet (OR
2.3), previous use of oral anticoagulant (OR 9.2), and
year of diagnosis (OR 0.95). As for patients with
TIA, significant factors included increasing age (OR
0.91), history of heart failure (OR 1.38), hypertension
(OR 0.80), no prior use of antiplatelet (OR 3.2), previ-
ous use of oral anticoagulant (OR 16.4), and year of
diagnosis (OR 0.93).

Conclusions: Antiplatelet drugs utilisation in 90 days
after ischaemic stroke/TIA increased over time and the
pattern of use were in accordance with the current rec-
ommendations. Sex, age, diagnosis year, comorbidity,
and prior medications use were independently associ-
ated with non-use of antiplatelet therapy following
ischaemic stroke/TIA.

820. Trends in Use of Oral Anticoagulants as
Stroke Prophylaxis in Norway - Direct-Acting Oral
Anticoagulants Are Trendy!

Lars J. Kjerpeseth1, Hanne Ellekjær1,2, Randi Selmer3,
Inger Ariansen3, Kari Furu3 and Eva Skovlund1

1Norwegian University of Science and Technology,
Trondheim, Norway; 2St. Olav’s University Hospital,
Trondheim, Norway; 3Norwegian Institute of Public
Health, Oslo, Norway

Background: For decades, warfarin has been the
preferred oral anticoagulant for stroke prophylaxis in
individuals with atrial fibrillation, but since 2011,
several direct-acting oral anticoagulants (DOACs;
dabigatran, rivaroxaban, apixaban) have been intro-
duced to the market. However, utilization of these
drugs for prophylactic anticoagulation in atrial fibrilla-
tion has not been well studied.
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Objectives: To describe the utilization patterns of oral
anticoagulants for atrial fibrillation in Norway.

Methods: We conducted a descriptive drug utilization
study using data from the Norwegian Prescription
Database and the National Population Registry, which
cover the entire population of Norway. We identified
all adults with pharmacy claims for warfarin or
DOACs between January 1st 2010 and December
31st 2015, and used ambulatory reimbursement codes
to identify atrial fibrillation as the indication for
anticoagulation. We allowed both new and historic
users in the analyses, but did not include claims for
DOACs made before their respective marketing
approval in Norway. We defined incident use by a
one-year washout period. Public records of the
midyear population of Norway were used for estima-
tion of prevalence and incidence rates. We describe
trends in prevalent and incident use of warfarin and
DOACs between 2010 and 2015, as well as patterns
of treatment switching for incident users between
2013 and 2015.

Results: We identified 195 047 patients who filled at
least one prescription for an oral anticoagulant in the
study period; 129 285, or 66 %, were also reimbursed
for atrial fibrillation on at least one of these prescrip-
tions. After washout, we identified 81 441 incident
user events. Between 2010 and 2015, the yearly num-
ber of incident users increased from 262 to 421 per
100 000 person-years, while the yearly share of inci-
dent users who initiated a DOAC increased from 0 %
to 82 %. The yearly number of prevalent users rose
from 1366 to 2044 per 100 000 citizens in the same
time period, and approximately half were DOAC users
by 2015. Within a year of drug initiation, 6, 12, 16 and
20 % of incident users of apixaban, rivaroxaban warfa-
rin and dabigatran respectively, switched to another
drug. Of these, 78 % remained on the new drug.

Conclusions: Use of DOACs for prophylactic
anticoagulation in atrial fibrillation became more
prevalent between 2010 and 2015 in Norway. It
remains to assess how this will affect the risk of stroke
and bleeding in the atrial fibrillation population.

821. Post-Stroke Antithrombotic Drug Treatment
in People with Schizophrenia and Bipolar Disorder
Regarding Treatment Choice and Intensity: A
Danish Population-Based Study

Jeanette D. Arnold Bik1,
Henriette Thisted Horsdal2 and Christiane Gasse2

1Utrecht University, Utrecht, Netherlands; 2Aarhus
University, Aarhus, Denmark

Background: People with schizophrenia or bipolar
disorder fill less frequently cardiovascular drug pre-
scriptions compared with people without psychiatric
hospital contact (WPC), whereas comorbidities such
as stroke are more frequent.

Objectives: To investigate post-stroke antithrombotic
drug choice and intensity in patients with schizophre-
nia or bipolar disorder.

Methods: Population- and register-based cohort study
of all inpatients in Denmark aged ≥18 years with an
incident stroke, discharged alive (2008–2012). People
with a mental disorder and antithrombotic and
cardiovascular (CVD) prescriptions (antiplatelet- and
oral anticoagulant drug use) were determined.
Antithrombotic drug initiation rates were compared
between people with schizophrenia or bipolar disorder
and WPC using Cox regression adjusted for sex, age,
stroke type, prior diagnosis of atrial fibrillation and
antithrombotic drug use in the year before stroke.
Treatment intensity in the year after discharge was
determined by assessing the number of different
CVD drug prescriptions.

Results: Of all inpatients with incident stroke, 386
people had schizophrenia (median age: 62.4), 366
bipolar disorder (median age: 69.2) and 44,191 WPC
(median age: 72.7). The prevalence of antiplatelet drug
use was similar between people with schizophrenia
(73.06%) or bipolar disorder (77.60%) and WPC
(75.04%). There was a difference for oral anticoagu-
lant drug users between people with schizophrenia
(6.99%) or bipolar disorder (8.20%) and WPC
(12.04%) (p = 0.001). The adjusted rates for filling
antiplatelet drug prescriptions within 90 days after
discharge were 0.87 (95%CI: 0.77–0.98) for people
with schizophrenia and 1.01 (95% CI: 0.89–1.13) for
people with bipolar disorder compared with people
WPC. Oral anticoagulant drug prescriptions were
filled at a lower rate for people with schizophrenia
(HR: 0.71, 95% CI: 0.49–1.04) or bipolar disorder
(HR: 0.75, 95% CI: 0.52–1.07) compared with WPC.
The CVD treatment intensity was overall lower for
people with schizophrenia or bipolar disorder com-
pared with WPC.

Conclusions: People with schizophrenia or bipolar
disorder were younger and had still lower rates of an-
tithrombotic and CVD post-stroke treatment compared
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with WPC indicating room for further improvements.
Future research may focus on the impact of current
post-stroke pharmacological treatment and patient ad-
herence on excess mortality in severe psychiatric
disorders.

822. Is Initial Therapy an Accurate Measure of
Actual Treatment for Infectious Diseases?

Aisling R. Caffrey1, Zachary Babcock1,
Vrishali V. Lopes2 and Tristan T. Timbrook2

1University of Rhode Island, Kingston, RI; 2Provi-
dence Veterans Affairs Medical Center, Providence, RI

Background: Intent-to-treat approaches based on
initial antibiotic therapy are commonly used in
infectious disease clinical trials and real-world clinical
observational research. However, such operational
definitions, in light of empiric and targeted therapy,
does not reflect all treatments used over the course of
the infection.

Objectives: To describe changes in antibiotic therapy
among patients with bacteremia.

Methods: Our study utilized data from Veterans
Affairs (VA) Medical Centers (1/2012-9/2015)
and community hospitals (de-identified Optum
ClinformaticsTM DataMart with matched Premier
Hospital data, 10/2009–3/2013). In the VA popula-
tion, all antibiotic exposures were mapped from
culture collection through discharge for positive
Staphylococcus aureus cultures (methicillin-
susceptible [MSSA], methicillin-resistant [MRSA]).
In the Optum-Premier population, exposures were
mapped for admissions with a bacteremia diagnosis
code.

Results: In the VA, we identified 49,230 S. aureus
admissions, and changes in antibiotic therapy were
made in 89% of those admissions, with a median of
4 changes (interquartile range [IQR] 2-6). Among
2,183 MSSA and 3,233 MRSA admissions without
changes, there were 307 unique antibiotic regimens
for MSSA and 402 for MRSA. The most common
non-switch regimen was vancomycin (VAN) mono-
therapy for both MSSA (18%) and MRSA (37%).
Among admissions with changes in therapy, there
were 16,717 unique antibiotic patterns for 20,026
MSSA admissions and 19,077 unique patterns for
23,788 MRSA admissions. The most common patterns
for MSSA were the addition of nafcillin (1%) or

cefazolin (<1%) to VAN, with subsequent discontinu-
ation of VAN. The most common switching pattern
for MRSA was vancomycin plus piperacillin/
tazobactam (VAN + PIP/TAZO) to VAN alone (2%).
In Optum-Premier, we identified 1,374 bacteremia ad-
missions, and changes in antibiotic therapy were made
in 84% of those admissions, with a median of 3
changes (IQR 2-4). Among 217 admissions without
changes, there were 59 unique antibiotic regimens
(most common: VAN 24% and ceftriaxone 18%).
Among 1,157 admissions with changes, there were
1,051 unique antibiotic regimens (most common pat-
tern: VAN + PIP/TAZO to VAN alone 2%).

Conclusions: Changes in antibiotic therapy for
bloodstream infections are nearly universal regardless
of hospital setting, highlighting the need for better op-
erational definitions of exposure in infectious disease
research since an intent-to-treat approach may produce
biased results.

823. Post-Approval Studies (PAS) for Medical
Devices in the US 2012-2016: Characterization and
Outcomes

Joan Largent and Aaron Mendelsohn

QuintilesIMS, Cambridge, MA

Background: FDA has the authority to require
sponsors to perform a post-approval study (or studies)
or postmarket surveillance (PS) studies at the time of
approval of a premarket approval (PMA) to help
assure continued safety and effectiveness of approved
medical devices.

Objectives: To characterize PAS for medical devices
in the US including study design, data sources,
inclusion of pre-market cohorts, use of comparators/
controls, type of analysis, study status, follow-up
duration, and whether study resulted in labeling
change recommendations.

Methods: Descriptive analyses of FDA PAS database
for PMA approvals from January 2012-December
2016.

Results: There were 256 PAS recorded for PMAs
dated 2012–2016. Study designs were listed for 240
PAS. The most common study designs were prospec-
tive cohort or combined prospective/retrospective
studies (N = 167, 70%), active or enhanced surveil-
lance (N = 22, 9%), randomized clinical trials (N =
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17, 7%), and comprehensive/linked/registry based
surveillance studies (N = 14, 6%). Approximately,
42% of the PAS included follow up of a premarket
cohort. Data sources included new data collection
(N = 156, 65%), sponsor registry (N = 51, 21%),
external registry (N = 28, 12%), and other data source
(N = 5, 2%). Comparator groups were included in 29%
of PAS and included concurrent (N = 36, 52%),
historical (N = 17, 25%), concurrent and historical
(N = 5, 7%) controls or were self-controlled (N = 11,
16%). Planned analyses were descriptive in nature
for 51% and analytical for 49% of the studies. Among
194 studies with follow-up of patients, duration of
follow up was 1 year or less (N = 28, 14%), 2–5 years
(N = 136, 70%), 6–9 years (N = 10, 5%) or 10 or more
years (N = 20, 10%). Among 32 completed studies,
57% resulted in recommendations for labeling
changes.

Conclusions: Medical device PAS are commonly re-
quired to collect additional safety and effectiveness
data. PAS are most frequently designed as prospective
cohort studies including new data collection or registry
data and once completed are reported to result in
labeling changes in over half of the studies.

824. Total Hip Arthroplasty with Metallic Bearing
and Risk of Non-Hodgkin’s Lymphoma

Anne Moulin, Sandrine Colas, Annie Rudnichi,
Assia Allalou, Brigitte Heuls, Mahmoud Zureik and
Rosemary Dray-Spira

French National Agency for Medicines and Health
Products Safety (ANSM), Saint-Denis, France

Background: Total hip arthroplasties (THA) are con-
stituted of two bearing surfaces made of polyethylene,
ceramic, or a metallic cobalt-chromium-based alloy.
Metallic bearings THA release metallic products in
the systemic circulation, which may induce systemic
toxicity. Increased incidence of non-Hodgkin’s lym-
phomas (NHL) among people implanted with metallic
bearings THA have been reported in some studies, but
the results are inconsistent.

Objectives: To estimate the risk of NHL associated
with metallic THA.

Methods: This retrospective cohort study was based
on the French National Health Insurance Information
System (SNIIRAM). All patients over 55 years,
implanted with a primary THA for non-traumatic

reason between 2008 and 2011 and without history
of cancer, were included and followed until December
2014. Two sub-cohorts were constituted to obtain two
sets of comparable groups: one sub-cohort made of
patients implanted with metal-on-polyethylene (MoP)
or ceramic-on-polyehtylene (CoP) THA and one sub-
cohort made of patients implanted with metal-on-metal
(MoM) or ceramic-on-ceramic (CoC) THA. NHL
definition was based on a hospitalization, or request
of full reimbursement, in relation with a NHL ICD-
10 code. Hazard ratios of NHL associated with MoP
(vs. CoP) and with MoM (vs. CoC) THA were esti-
mated overall and by sex. We used cause-specific
Cox models adjusting for age, sex, NHL’s risk factors
and THA’s characteristics.

Results: 229 378 subjects were included (men 42%;
mean age 72 years; 83 559 MoP; 52 934 CoP; 10
216 MoM; 82 669 CoC) and followed during 56
months in median; 495 incident NHL occurred. In
the MoP-CoP subcohort, the risk of NHL did not vary
according to THA’s bearing neither overall (aHR 1,05
[0,83–1,33]) nor after stratification by sex. In the
MoM-CoC subcohort, the risk of NHL did not vary
according to THA’s bearing overall (aHR 1,14
[0,75–1,73]) nor in men, though MoM THA were
associated with an increased risk of NHL in women
(aHR 2,29 [1,35-3,89]).

Conclusions: Metallic THA are not associated with a
short-term increase in NHL incidence among the
whole implanted population. The higher rate of NHL
found in women implanted with MoM THA warrants
further research.

825. Cardiotoxicity of Metallic Hip Implants

Marion Lassalle, Sandrine Colas, Annie Rudnichi,
Mahmoud Zureik and Rosemary Dray-Spira

French National Agency for Medicines and Health
Products Safety (ANSM), Saint-Denis, France

Background: Four types of total hip arthroplasty
(THA) devices can be distinguished according to
the femoral and acetabular bearing surfaces:
Metal-on-Polyethylene (MoP), Ceramic-on-Polyethyl-
ene (CoP), Metal-on-Metal (MoM) and Ceramic-on-
Ceramic (CoC). MoM and CoC bearings are indicated
in younger and more active patients than those
receiving MoP or CoP. Metallic THA are suspected
to be associated with an increased risk of
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cardiotoxicity, due to systemic cobalt intoxication, but
the literature provides inconsistent results.

Objectives: The objective was to study the risk of
heart failure (HF) or dilated cardiomyopathy (DCM)
associated with metallic THA.

Methods: This retrospective cohort study was based
on the French National Health Insurance Information
System (SNIIRAM). The included population com-
prised patients aged 55 years or more, with a primary
THA between 2008 and 2011 and no history of HF
or DCM. Patients were followed from the primary
THA until HF or DCM, death or 12/31/2015. To allow
the comparability of the exposure groups, two sub-
cohorts were constituted: one made of patients
implanted with MoP or CoP THA and one made of
patients implanted with MoM or CoC THA. Hazard
ratios (aHR) of HF/DCM associated with MoP
(vs. CoP) and with MoM (vs. CoC) THA and their
95% confidence intervals (CI) were calculated using
Cox models adjusted for age, sex, cardiovascular
comorbidities at baseline and THA characteristics.
Analyses were also stratified by sex.

Results: Among the 255,350 subjects included
(men 42,7%; mean age 72 years; 93,581 MoP,
58,095 CoP, 11,298 MoM, 92,376 CoC), 21,933 HF
and 1,353 DCM occurred during a median follow-up
of 67 months. MoP THA were associated with a slight
increase in HF/DCM risk compared with CoP (aHR:
1.08, 95%CI 1.05-1.12). MoM THA were associated
with a slight increase in HF/DCM risk compared with
CoC (aHR: 1.11, 95%CI 1.03-1.19). After stratifica-
tion by sex, results remained similar in men in both
sub-cohorts and in women in the MoP-CoP THA
sub-cohort. Though, MoM (vs. CoC) THA tended to
be more strongly associated with HF/DCM in women
(aHR: 1.20, 95%CI 1.07-1.35).

Conclusions: Metallic THA are associated with a
slightly increased risk of heart failure or dilated
cardiomyopathy, especially MoM THA in women.
The nature of this association should be investigated
in further studies.

826. Causes of Readmission after Venous
Thromboembolism with or without Vena Cava
Filters in the United States: Nationwide
Readmission Database 2013–2014

Ming Chen and Joshua Brown

University of Florida College of Pharmacy,
Gainesville, FL

Background: Vena cava filters (VCF) are commonly
used for secondary prevention of pulmonary embolism
(PE) after a venous thromboembolism (VTE). How-
ever, the evidence for the effectiveness and safety of
VCFs is limited.

Objectives: To identify the causes of readmission
associated with VCF use for patients with VTE.

Methods: The National Readmissions Database
(NRD) was used from the Agency for Healthcare
Research and Quality (AHRQ) for the years 2013–
2014. NRD includes all-payer administrative hospital
discharge claims from 22 states and includes unique
patient identifiers to facilitate follow-up within each
calendar year. Index hospitalizations for primary
diagnoses of deep vein thrombosis (DVT, specific
ICD-9 codes within 451.xx and 453.xx) and PE
(ICD-9 code 415.1x) were identified. Patients
receiving VCFs were identified by ICD-9 procedural
code 38.7. Readmissions within 30 days of discharge
from the index hospitalization were identified. Top
20 primary and secondary diagnoses and top 20
procedures performed during these readmissions were
categorized using Clinical Classification Software
from AHRQ and described. VCF users and non-users
and their top 20 readmission diagnoses and
procedures were compared using Chi-squared and
Fisher exact tests.

Results: There were a total of 261,939 index hospital-
izations for 249,651 patients (1.05 hospitalization per
patient). Of those, 10.96% were treated with VCFs.
VCF users and non-users differed by age and
comorbidities. VCF users had 927 (14.17%) of
readmissions within 30 days compared to 5614
(85.83%) for non-users. Common reasons for
readmission were VTE (64.84%), pulmonary heart
disease (38.83%), and essential hypertension (6.04%)
among VCF users. No significant differences were
found for the VTE and pulmonary heart disease
conditions (both P-value > 0.05). However, VCF
users were more likely to have readmission for
essential hypertension compared to non-users (P-value
= 0.03).

Conclusions: VCF users were more likely to be
readmitted and had varying reasons for readmission
compared to non-users. These results can be used in
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future studies on the effectiveness and safety of VCFs
for secondary prevention of PE.

827. Inferior Vena Cava Filter Retrieval Rates and
Factors Associated with Retrieval in the United
States

Joshua Brown1, Val Adams2 and Jeffery Talbert2

1University of Florida College of Pharmacy,
Gainesville, FL; 2University of Kentucky College of
Pharmacy, Lexington, KY

Background: The United States uses 20–40 times
more inferior vena cava filters (IVCFs) than other
countries. Retrieval of IVCFs is important for the
safety of these devices as complications increase with
longer dwell times, but is low in the U.S.

Objectives: To assess IVCF retrieval rates and patient
demographic and clinical factors associated with
retrieval in a national cohort.

Methods: A retrospective cohort of patient receiving
IVCFs was identified from a healthcare claims
database. The indication for IVCF placement was
identified as pulmonary embolism (PE) with or
without deep vein thrombosis (DVT), DVT only, or
prophylactic). Patient demographic and clinical
characteristics were included in proportional hazard
regression models to find associations with early
(90-day) and one-year IVCF retrieval. Initiation of
anticoagulation and the correlation between time-
to-retrieval and time-to-initiation of anticoagulation
was observed.

Results: Of 54,766 patients receiving an IVCF, 36.9%
had PE, 43.9% had DVT only, and 19.2% had no ap-
parent VTE present. Over the one-year of follow-up,
the cumulative incidence of VCF retrieval was
18.4%, which differed based on indication, age, and
several other key patient factors. Retrieval increased
over time from a low of 14.0% in 2010 up to approx-
imately 24% in 2014. In adjusted time-to-event
models, increasing age, differing regions, and some
comorbidities were associated with poorer retrieval
rates. Initiation of anticoagulation was poorly corre-
lated with retrieval, with anticoagulation preceding
retrieval by a median of 51 days while those without
retrieval had a median of 278 days of exposure to
anticoagulation.

Conclusions: IVCF retrieval increased over the study
period but remained suboptimal. Improving retrieval
rates can improve patient outcomes, prevent complica-
tions, and supplement clinic revenue. IVCF retrieval
should be a priority for quality improvement initiatives
at the institutional and national level.

828. Intrathecal Injections in a US Commercially
Insured Database: Descriptive Characteristics,
Medication Use and Comorbidities

Cynthia C. Jones1, Susan Eaton1, Anne Dilley1 and
Suzanne F. Cook2

1Biogen, Cambridge, MA; 2Epidemiology Associates
LLC, Chapel Hill, NC

Background: Intrathecal injection (ITI) is a route of
administration for medication into the spinal canal to
reach the cerebrospinal fluid (CSF). ITI is typically
utilized for pain management, chemotherapy and
spinal anesthesia. Little is known about the
descriptive characteristics of patients who receive
one or more ITIs.

Objectives: Describe and characterize patients who
receive ITI in an administrative claims database in
the USA.

Methods: The observation period was 2004–2015.
Patients with at least 1 claim for an ITI and at least 3
months of continuous enrollment prior to and after
the index date (first ITI) were identified. A total of
163 procedure codes were used to identify patients
with an ITI. Procedures for labor and delivery were
excluded. Comorbid diagnoses were grouped using
the Clinical Classification System. Results were
stratified by age less or greater than 50 years.

Results: Within the period, 14,682,047 ITI claims
were identified representing 4,456,156 unique pa-
tients. Females comprised 56.2% of the sample. Mean
number of ITIs per patient was 3; 38% had three or
more ITIs. Mean age at index date was 51.6 years.
Common comorbidities in the 3 months preceding
and on index date, respectively, were: back disorders
(28%; 27%), hypertension (26%; 12%), disorders of
lipid metabolism (21%; 4%), and connective tissue
disease (21%; 11%). Common pharmacy medications
3 months before and on index date, respectively, were:
analgesic narcotics (24%; 3%), anti-infectives (21%;
5%), cholesterol reducers (20%; 1%), and anti-ar-
thritics (5%; 14%). Common infusion medications on
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the index date where: midazolam hydrochloride
(28%), fentanyl citrate (26%), and ketorolac
tromethamine (26%).

Conclusions: Over 4 million individuals had at
least one ITI in the study period. The majority of
patients were over age 50 years. Common co-morbid
conditions were back disorders and hypertension and
the most common infusion medication administered
on the index date were midazolam hydrochloride and
fentanyl citrate, which are used for sedation and pain.
Further study is warranted to improve understanding
of patients receiving drugs via ITI, how it is utilized,
and the related outcomes.

829. What Is the Prevalence of Self-Harm Risk
Factors in Patients with Ventriculoperitoneal
Shunts?

Andrew Yoo1, Chantal Holy1 and Ruby Castilla2

1Johnson and Johnson Co., New Brunswick, NJ;
2DePuy Synthes, West Chester, PA

Background: Several case reports have been
published where patients with Ventriculoperitoneal
(VP) shunts have attempted self-harm by manipulating
their shunt.

Objectives: Assess the prevalence of self-harm risk
factors in patients with VP shunts and explore patient
demographics that are associated with these risk
factors.

Methods: The first evidence of a VP shunt for patients
≥18 years of age in Truven Commercial Claims
(CCAE) and Medicare (MDCR) was identified from
2009 to 2015. One year continuous enrollment before
and after INDEX was required. Common Procedural
Terminology (CPT-4) and International Classification
of Disease 9th Revision (ICD-9) were utilized to
identify VP shunts and self-harm risk factors (major
depression, bipolar, schizophrenia, dementia, and
suicidal ideation). Charlson Comorbidity Index (CCI)
categories, drug and alcohol abuse, and VP shunt
indications: normal pressure hydrocephalus (NPH),
other hydrocephalus (OH), traumatic brain injury
(TBI), and intracranial hemorrhage (ICH) were
included in a logistic regression model predicting the
presence of a self-harm diagnosis. P ≤ 0.05 was
considered significant (2-sided).

Results: A total of 10,823 patients were identified
with 67% (CCAE) and 33% (MDCR). The mean
(standard deviation, SD) age was 53 years (20) with
slightly more females (52%). The frequency of indica-
tions was NPH (25.4%), OH (67.3%), ICH (23.5%),
and TBI (14.8%). The prevalence of alcohol and drug
abuse were 2.8% and 3.1% respectively. The preva-
lence of any self-harm risk factor was 31.1% and by
category: major depression (27.2%), dementia
(5.4%), bipolar (2.9%) and schizophrenia (0.6%).
The most significant (all p < 0.0001) associated
demographics included: drug (Odds Ratio, OR =
4.40) and alcohol (OR = 2.20) abuse, peptic ulcer
disease (OR = 1.72), NPH (OR = 1.68), TBI (OR =
1.38), and cerebrovascular disease (OR = 1.34).

Conclusions: The prevalence of mood disorders is
high in patients with VP shunts and was associated
with drug and alcohol abuse, normal pressure hydro-
cephalus, traumatic brain injury, and cerebrovascular
disease. Clinicians should consider these factors when
monitoring higher risk VP shunt patients.

830. Do Perioperative Complications and
Readmissions After Incisional Hernia Mesh Repair
Affect Recurrence Rates?

Andrew Yoo1, Katherine Corso1, Gary Chung1,
Rubin Sheng2 and Niels-Derrek Schmitz3

1Johnson and Johnson Co., New Brunswick, NJ;
2Ethicon Inc., Somerville, NJ; 3Ethicon Inc.,
New Brunswick, NJ

Background: The potential impact of perioperative
procedural complications and readmissions after
incisional hernia mesh repair may impact hernia
recurrence rates.

Objectives: Assess whether patients with 30 day
complications and readmissions have increased
recurrence after incisional mesh repair.

Methods: The first incisional or ventral hernia repair
for patients ≥21 years in Truven Commercial Claims
(CCAE) and Medicare (MDCR) database from 2009
to 2015 was identified. One year continuous enroll-
ment prior to index repair was required. Procedures
and mesh use were identified with Current Procedural
Terminology (CPT-4) or International Classification
of Diseases, 9th Revision (ICD-9) codes. Hernia
recurrence was defined as a second repair of the same
anatomy occurring ≥31 days after index.
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Complications were defined as inpatient readmissions,
procedural complications (ICD-9 diagnoses), and
number of procedural complications (ordinal variable)
occurring ≤30 days after index. Complications and
control (patient and provider) variables were included
in Proportional Hazards Models with stepwise variable
selection to analyze the effect of these perioperative
complications on hernia recurrence. P ≤ 0.05 was
considered significant (2-sided).

Results: A total of 68,565 patients were identified:
CCAE (79%) and MDCR (21%). The mean age and
standard deviation (SD) was 55 years (12.8) with
slightly more females (55%). The mean Elixhauser
Comorbidity score was 2.5 (2.3). All cause 30 day
readmission and readmission with a complication
diagnosis were 7.8% and 4.3% respectively. The
incidence of any complication was 28.8% and the
most common diagnoses were pain (13.9%), intra-
abdominal injury (4.9%), wound complications
(4.9%), bowel obstruction (3%), abscess (2.2%), mesh
infection (0.3%), and peritonitis (0.3%). The 1 and 3
year KM recurrence estimates were 3.1% (95%CI
[2.9,3.2%]) and 7.8% (95%CI [7.5,8.1%]). After
adjusting for patient and provider factors, significant
complication risk factors for recurrence were increas-
ing number of complications (Hazard Ratio, HR =
1.1, p = 0.001), mesh infection (HR = 2.0, p <
0.001), peritonitis (HR = 1.6, p = 0.02), abscess (HR
= 1.3, p = 0.009), wound complications (HR = 1.3, p
= 0.01), and 30-day complication associated
readmissions (HR = 1.2, p = 0.03).

Conclusions: Perioperative complications are associ-
ated with increased recurrence after incisional hernia
mesh repair and should be considered when
performing hernia mesh device surveillance.

831. ADHD Medication Use in Pregnancy and Risk
of Preeclampsia and Small for Gestational Age
Birth

Jacqueline M. Cohen1, Sonia Hernandez-Diaz1,
Brian T. Bateman2, Yoonyoung Park1, Rishi Desai3,
Helen Mogun3 and Krista F. Huybrechts3

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2Massachusetts General Hospital, Harvard
Medical School, Boston, MA; 3Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA

Background: Some drugs used to treat attention-defi-
cit hyperactivity disorder (ADHD) cause

vasoconstriction and/or hypertension, which could im-
pair placental perfusion. Preeclampsia (PE) and
growth restriction represent maternal and fetal mani-
festations of placental ischemia. Despite increasing
use, limited safety data exist on ADHD medication
use in pregnancy.

Objectives: To determine if ADHD medication use is
associated with risk of PE or growth restriction, based
on small for gestational age birth (SGA).

Methods: The cohort included pregnant women and
linked infants enrolled in Medicaid from 2000 to
2010. Given uncertainty regarding the etiologically
relevant exposure window, we assessed risk in
association with both early and late pregnancy
exposure. In the first analysis, women who filled a
prescription for amphetamine/dextroamphetamine
(AMP), methylphenidate (MPH), or atomoxetine
(ATX) monotherapy in the first half of pregnancy were
compared to women who did not fill a prescription for
any ADHD drug during the 3 months prior or first half
of pregnancy. In the second, to assess the risk associ-
ated with exposure later in pregnancy, we compared
women who continued any monotherapy into the
second half to those who discontinued, as most women
discontinued and few initiated these medications
during pregnancy. Exposures were combined due to
small numbers. Similarly, we compared discontinuers
(only exposed early) to unexposed to determine if risk
of early exposure was explained by continuers. Risk
ratios (RRs) and 95% confidence intervals (CIs) were
estimated with propensity score stratification for
confounding control.

Results: 3331 exposed to AMP, 1515 to MPH, and
453 to ATX monotherapy were compared to
1,461,493 unexposed pregnancies. AMP and MPH
but not ATX use in the first half of pregnancy were as-
sociated with increased risk of PE, adjusted RRs (95%
CI) 1.3 (1.1–1.6), 1.2 (1.0–1.5), and 1.0 (0.7–1.6).
None were associated with SGA. Continuation of
any monotherapy in late pregnancy (n = 1345) was as-
sociated with a greater risk of PE than discontinuation
(n = 3954); 1.3 (1.0–1.7). However, discontinuers
were still at increased risk of PE compared to
unexposed; 1.2 (1.0–1.4). Late pregnancy ADHD
medication use was associated with an increased risk
of SGA; 1.4 (1.0–2.0) for continuation compared to
discontinuation.

Conclusions: Early pregnancy exposure to AMP
and MPH are associated with modest increased
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risksof PE. Late pregnancy exposure to ADHD
medication is associated with modest increased risks
of PE and SGA.

832. Roxithromycin in Early Pregnancy and the
Risk of Major Congenital Malformations: A
Register Based Nationwide Cohort Study

Rasmus H. Olsen, Henrik E. Poulsen and
Jon T. Andersen

Bispebjerg Hospital, University of Copenhagen,
Copenhagen, Denmark

Background: Roxithromycin, a macrolide antibiotic,
is regarded as inadvisable to use during pregnancy
due to lack of safety data. However, alternative
macrolides have been associated with adverse out-
comes in pregnancy.

Objectives: We conducted a register-based nation-
wide cohort study testing the hypothesis that use of
roxithromycin in the first trimester is associated with
major congenital malformations.

Methods: We included all Danish women giving live
birth from 1997 to 2012. Women with at least one
redeemed receipt of roxithromycin during first
trimester were regarded as exposed. Multivariable
logistic regression adjusting for maternal age, multiple
birth, parity, year of conception, smoking, educational
length, and household income was performed,
supplemented by sensitivity analyses comparing
unexposed with exposure to increasing accumulated
doses of roxithromycin.

Results: The study included 966,372 pregnancies of
which 2,430 children were born to an exposed mother,
78 (3.34%) of the exposed children were diagnosed
with a major congenital malformation compared with
33,609 (3.49%) among children born to unexposed
mothers. The odds ratio for the occurrence of a
major congenital malformation after exposure to
roxithromycin was 0.96 (95% CI 0.76–1.20) and
multifactorially adjusted 0.94 (0.74–1.18). Sensitivity
analyses comparing unexposed with exposure to
increasing accumulated doses of roxithromycin
showed no dose response relationship. Further, no
differences in the type of major malformation
according to the EUROCAT subgrouping system
were seen.

Conclusions: We found no association between
exposure to roxithromycin in the first trimester of
pregnancy and major congenital malformations.

833. Teratogenic Risk of Macrolides During the
First Trimester of Pregnancy: A Study with Two
Complementary Approaches within the
EFEMERIS Database

Agnes Sommet, Thuc Lê Nguyen, Mélanie Araujo,
Caroline Hurault-Delarue, Isabelle Lacroix and
Christine Damase-Michel

UMR 1027, University Hospital, University Toulouse
3, Toulouse, France

Background: An increase in the risk of cardiovascular
malformations after exposure to erythromycin during
the first trimester of pregnancy have been recently sug-
gested, but not confirmed in others studies.

Objectives: The objective was to assess the terato-
genic risk of macrolides after exposure during the first
trimester of pregnancy using both a conventional and a
sibling approach.

Methods: We used the French EFEMERIS database
including dispensed drugs during pregnancy and out-
comes from July 2004 to December 2014. Conven-
tional approach: couples of mother-outcome were
assigned into three cohorts: The cohort M1+: out-
comes of the 2,473 pregnancies exposed to macrolides
(ATC code J01FA) at least once during the first tri-
mester. The cohort M-P1+: 9,720 exposed at least
once to penicillins (ATC code J01C) in the first trimes-
ter (but never to macrolides during pregnancy). Those
neither exposed to macrolides nor to penicillins during
pregnancy belonged to the cohort of M-P- (n = 60
373). Multivariate logistic regressions were conducted
with maternal age, long-term illnesses, gestity, parity
and multiple pregnancy as potential confounding fac-
tors. Sibling-based approach: each fetus exposed to
any macrolide during the first trimester of pregnancy
(sM1+) was compared to his first unexposed sibling
(sM1-). Population-averaged generalized estimating
equations (GEE) were applied.

Results: Prevalences of malformations were respec-
tively 1.90% (n = 47) in the cohort M1+, 2.38% (n =
231) in the cohort M-P1+ and 2.31% (n = 1394) in
the cohortM-P-. Exposure to macrolides was not asso-
ciated with a significant increase in congenital
malformations (1.90%), in comparison to the M-P1+
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[aOR 0.93, 95% CI 0.63 - 1.37], or to the M-P- [aOR
1.02, 95% CI 0.71 - 1.46]. Prevalence of the specific
malformations (nervous, cardiovascular, genital,
uninary anomalies or oro-facial clefts) were not differ-
ent either. For the sibling-based approach, 973 discor-
dant pairs have been studied. No significant difference
in the prevalence of congenital malformations between
the groups sM1+ and sM1- was observed (OR 1.15
[95% CI 0.657–2.019]).

Conclusions: The present study does not establish a
significant association between the use of macrolides
in the first trimester of gestation and congenital
malformations. The sibling approach, allowing to take
into account the confounding factors related to the
mother, does not modify this result.

834. Agreement Between Birth Certificates and
Medicaid Analytic eXtract Data on Major Birth
Defects

Xi Wang1, Yanmin Zhu1, Yasser Albogalmi1,2,3,
Shannon Lyons1 and Almut Winterstein1

1College of Pharmacy, Gainesville, FL; 2College of
Pharmacy, King Saud University, Riyadh, Saudi
Arabia; 3King Saud University, Riyadh, Saudi Arabia

Background: Birth defects are a key focus in
assessing drugs’ risk-benefit profile for therapeutic
use in pregnancy. Validation studies of major birth de-
fect information in Birth Certificates(BC) and Medic-
aid Analytic Xtract(MAX) billing records are scarce.

Objectives: The aim of this study was to assess the
agreement of major birth defect information in BC
and MAX records

Methods: We linked live-born infants identified from
MAX in 1999–2010 to Florida (FL) and Texas (TX)
BC. We established a cohort of mothers and infants
continuously enrolled in Medicaid for 30 days after
delivery. We identified 10 major birth defects,
including cleft lip, cleft palate, limb reduction,
omphalocele/gastroschisis, congenital heart disease,
spina bifida/meningocele, suspected chromosomal
disorder, Down syndrome, anencephaly, and hypospa-
dias with ICD-9-CM codes on either mothers’ and
infants’medical encounter records within 30 days after
delivery in MAX. We compared agreement of major
birth defects identified in MAX and reported in BC
by calculating proportions of positive agreement,
crude kappa statistics, and prevalence and

bias-adjusted kappa (PABAK). Kappa values were
interpreted as high (>0.80), substantial (0.61–0.80),
moderate (0.41–0.60), fair (0.21–0.40), and low
(≤0.20).

Results: We identified 558,340 mother and infant
pairs with 30-day continuous enrollment after delivery
in Florida and 672,836 in Texas. Except for
Omphalocele/gastroschisis (Kappa: 0.55 in FL, 0.63
in TX), oral cleft (Kappa: 0.52 in FL, 0.47 in TX)
and Down syndrome (Kappa: 0.41 in TX), other major
birth defects had Kappa from 0.01 to 0.34, indicating
fair to low agreement. PABAK was high for all
included major birth defects. The proportion of posi-
tive agreement was below 65% across all 10 major
birth defects. MAX prevalence estimates were higher
than those in BC and showed little variation across
the 2 states.

Conclusions: We found a low positive agreement for
10 major birth defects in the BC and MAX linked
cohort. Both data sources had either limited sensitivity
or potential false positives cases, and further
examinations are undergoing to understand specificity
of birth defect information in MAX and BC records,
respectively.

835. Patterns of Methadone Use and Perinatal
Outcomes Among Pregnant Women in Ontario

Qi Guan1, Beth Sproule2, Simone N. Vigod3,
Suzanne M. Cadarette1, Diana Martins4,
Simon Greaves4 and Tara Gomes5

1University of Toronto, Toronto, ON, Canada; 2Centre
for Addiction and Mental Health, Toronto, ON,
Canada; 3Women’s College Hospital, Toronto, ON,
Canada; 4Institute for Clinical Evaluative Sciences,
Toronto, ON, Canada; 5St. Michael’s Hospital,
Toronto, ON, Canada

Background: Methadone maintenance therapy
(MMT) is the standard treatment for opioid use
disorder during pregnancy in Ontario as it minimizes
opioid cravings and withdrawal symptoms without
causing sedation or euphoria.

Objectives: To determine timing of initiation and cov-
erage of MMT among pregnant women and to explore
how this impacts pregnancy outcomes.

Methods: We conducted a population-based cohort
study among female public drug beneficiaries who
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delivered a baby between 2005 and 2015 in Ontario
and were treated with methadone at any time between
conception and delivery. We stratified women based
on their timing of MMT initiation (initiation prior to
conception or in trimesters 1, 2 or 3). In a secondary
analysis, the cohort was stratified by MMT coverage
since initiation: full, moderate (1–2 gaps in therapy)
or poor (3 or more gaps) coverage. We used logistic
regression to measure the association between timing
of MMT initiation and coverage and pregnancy out-
comes including small for gestational age (SGA), pre-
term birth, and congenital anomalies. In an exploratory
analysis, we compared adverse perinatal outcome rates
among our cohort of women treated with methadone to
those of the general population in Canada.

Results: Among 1,842 pregnant women, the median
age was 26 (IQR 23–30), 71.2% (N = 1,311) were
multiparous, 87.2% (N = 1,606) lived in urban areas,
and 87.6% (N = 1,614) initiated MMT prior to concep-
tion. Almost two-thirds (61.7%, N = 1,137) of the
women had full MMT coverage, 27.0% (N = 498)
had moderate coverage, and 11.2% (N = 207) had poor
coverage. We found that 22.2% (95% CI 20.3%–
24.1%) of infants were SGA, 17.5% (95% CI
15.8%–19.4%) were born preterm and 5.9% (95% CI
4.8%–7.0%) had a congenital anomaly. These out-
comes did not differ based on timing of initiation or
MMT coverage in regression models. When compared
to outcomes rates reported for the general Canadian
population, rates among pregnant women using
methadone were higher (22.2% vs. 8.5% for sGA,
17.5% vs. 6.1% for preterm birth, and 5.9% vs. 3.9%
for congenital anomalies).

Conclusions:Most women in this cohort were already
on MMT prior to conception and the majority continue
to be adherent to therapy throughout pregnancy.
Although rates of adverse perinatal outcomes do
not vary based on timing of initiation or MMT
coverage, rates are higher among pregnant women
treated with methadone compare to the general
population, suggesting that this is an at-risk
population in need of careful monitoring and clinical
support.

836. Agreement between Paternal Self-Reported
Medication Use and Data from a National
Prescription Database

Jacqueline M. Cohen1, Mollie E. Wood2,
Sonia Hernandez-Diaz1 and Hedvig M.E. Nordeng2

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2University of Oslo, Oslo, Norway

Background: Father’s medication use may be of
interest in fertility studies and as negative control
exposures in pregnancy drug safety studies.
However, agreement between paternal self-report and
prescription records has not been assessed.

Objectives: To compare self-report to dispensed
prescription records to understand how reliably each
of these sources of information may be used.

Methods: We compared self-reported medication use
in the 6-months prior to pregnancy from fathers partic-
ipating in the Norwegian Mother and Child Cohort
Study to records of dispensed prescriptions from the
Norwegian Prescription Database that overlapped in
time. Medications from three main categories were
assessed: prescription medications used chronically,
prescription medications used intermittently, and
over-the-counter (OTC) medications. We calculated
agreement between self-report and dispensing records
using Cohen’s Kappa statistic.

Results: We included 42,848 pregnancies with the
father’s prescription data available for the nine months
before pregnancy. Prescription medications used
chronically such as antiepileptics, antipsychotics, and
antidepressants showed substantial agreement between
self-report and prescription records: Kappa statistics
0.87, 0.63, and 0.74, respectively. Prescription medi-
cations used intermittently like antiinfectives, opioids,
anxiolytics, and hypnotics and sedatives showed
worse agreement: kappa 0.19, 0.32, 0.40, 0.32. Medi-
cations available OTC like paracetamol and NSAIDs
had slight agreement: kappa 0.02 and 0.20. Of the
fathers with a prescription for a medication used
intermittently, only 13–30% reported use in the
questionnaire; while of the OTC medications reported
in the questionnaire, only 2–31% had a prescription.

Conclusions: There is good agreement between pater-
nal self-report and prescription data for prescribed
medications used chronically and substantially less
for medications used intermittently. Suboptimal agree-
ment for acute medications suggests poor recall (for
questionnaires) or false positives due to non-compli-
ance (prescription data). Not surprisingly, OTC medi-
cations are not well captured in prescription databases.

837. Anticonvulsants and Mood Stabilizers
Prescribing During Pregnancy in France Between
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2007 and 2014: A Study Based on the French
Healthcare Databases

Pierre-Olivier Blotière1, Fanny Raguideau2,
Carole Ehrhardt2, Joël Coste1, Mahmoud Zureik2,
Alain Weill1 and Rosemary Dray-Spira2

1French National Health Insurance (CNAMTS),
PARIS, France; 2The French National Agency for
Medicines and Health Products Safety, Saint-Denis,
France

Background: Anticonvulsants and mood stabilizers
constitute one of the most frequent chronic teratogen
exposures, each individual drug possessing its own
associated risk.

Objectives: To assess the levels and trends in
anticonvulsants and mood stabilizers prescribing dur-
ing pregnancy in France between 2007 and 2014 using
data from a large nationwide medico-administrative
database.

Methods: Pregnancies were identified by their out-
comes (live births, stillbirths, ectopic pregnancies,
abortions) using the French healthcare databases
(SNIIRAM-PMSI). Date of conception was calculated
by subtracting gestational age from date of pregnancy
outcome. Women were considered exposed if they
were reimbursed for an anticonvulsant and or a mood
stabilizer from one month before up to 2 months after
pregnancy onset.

Results: This study included over all the study period
7,559,701 pregnancies, of which 1.9 per 1000 were
exposed to valproic acid (VPA), 1.9 to lamotrigine
(LTG), 0.6 to carbamazepine (CBZ), 0.6 to levetirace-
tam (LVT), 0.2 to lithium (LI) and 0.1 to phenobarbital
(PHB). The number of women exposed during preg-
nancy to VPA, CBZ and PHB decreased from respec-
tively 2316 to 1333 (�42%), 655 to 425 (�35%) and
187 to 79 (�58%) between 2007 and 2014. As regards
VPA indication, a steeper decrease was observed for
epilepsy than bipolar disorder (�56% vs. �18%).
The number of women exposed to LI, LTG and LVT
increased by respectively 12%, 58% and 203%,
reaching 210, 2116 and 819 in 2014. The frequency
of exposure to LTG and LVT remained stable through-
out pregnancy but decreased for VPA, with differences
according to VPA indication: among all women ex-
posed to VPA during pregnancy, 85% (epilepsy) and
94% (bipolar disorder) were exposed during the first
trimester, while 68% (epilepsy) and 15% (bipolar

disorder) were exposed during the second trimester.
Abortion represented 15% of all pregnancy outcomes
for LTG, 22% for LVT, 24% for CBZ, 20% for
PHB, 35% for LI, 22% for VPA with an indication
for the treatment of epilepsy and 41% for bipolar
disorder.

Conclusions: Exposure to the most teratogenic anti-
convulsants and mood stabilizers during pregnancy
decreased but exposure to VPA remains still high.
Reinforced education of both patients and prescribers
regarding the risks associated with VPA should help
to reduce exposure during pregnancy.

838. Is the Use of Smoking Cessation
Pharmacotherapies During Pregnancy Consistent
with Clinical Guidelines? Findings from the
Smoking MUMS (Maternal Use of Medications and
Safety) Study

Alys Havard1, Duong T. Tran1, David B. Preen2,
Kristjana Einarsdottir3 and Louisa R. Jorm1

1UNSW Australia, Sydney, Australia; 2University of
Western Australia, Perth, Australia; 3University of
Iceland, Reykjavik, Iceland

Background: As there is no conclusive evidence re-
garding the efficacy or safety of smoking cessation
pharmacotherapies (SCP) during pregnancy, clinical
practice guidelines advise against during-pregnancy
use of varenicline and bupropion, and recommend nic-
otine replacement therapy (NRT) only when the ex-
pected benefits outweigh the risks.

Objectives: This study examined the extent to which
during-pregnancy use of SCP in Australia is consistent
with these guidelines.

Methods: Routinely collected midwifery data for all
deliveries in the two Australian States of New South
Wales and Western Australia between May 2011 and
April 2012 were linked to hospital separations and
pharmaceutical dispensing data. Instances where the
date and quantity of SCP dispensed suggested use be-
tween the dates of conception and delivery were iden-
tified and reported as the proportion of women who
smoked during pregnancy. Multivariable logistic
regression models examined the relationship between
SCP use and demographic characteristics, parity,
history of depression, history of respiratory disorders,
and quantity smoked. Separate models were con-
structed for NRT and varenicline (not bupropion, due
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to insufficient users), with smokers who did not use
any SCP as the comparison group.

Results: Utilisation ranged from 1.2–1.6% for NRT
patches, 0.04–0.05% for bupropion and 0.9–1.7% for
varenicline (ranges are reported because two methods
were used to identify women who smoked). NRT use
was more likely in women aged 30 to 34 years (OR
= 2.25, 95% CI 1.20–4.23), and those with a history
of depression (OR = 2.17, 95% CI 1.36–3.47). A his-
tory of depression was also associated with use of
varenicline (OR = 1.87, 95% CI 1.14–3.06).

Conclusions: The limited use of bupropion during
pregnancy is consistent with clinical guidelines, while
the more common use of varenicline is concerning
given its unknown safety during pregnancy. Use of
varenicline among women with a history of depression
is also a concern, given the boxed warning, mandated
by US Food and Drug Administration, about the pos-
sible increased risk of psychiatric events associated
with Varenicline use. Conversely, it is encouraging
that utilisation of NRT patches was greater among
women with a history of depression, given withdrawal
from nicotine can exacerbate depression.

839. Do Blogs Contain Data on Adverse Reactions
to Japanese Drugs? A Comparison of English and
Japanese News and Social Networking Websites

Minami Tomita

Chugai Pharmaceutical Co., Ltd., Chuo-ku, Tokyo,
Japan

Background: There is a need to provide patients and
their families with better safety information on novel
drugs, but many Japanese patients also send and re-
ceive drug information on Internet forums. In this
study, we explored the actual conditions of Internet
use in Japanese to improve drug risk communication.

Objectives: To understand the types of Internet media
used to communicate Japanese information on adverse
reactions to anticancer drugs and to compare their
characteristics with those of English media.

Methods: We conducted a descriptive study of En-
glish and Japanese data available online through social
networking services (SNS, e.g. Twitter, blogs) and the
news media (e.g. ABC news, CNN). The study period
was 1 November 2015 to 31 October 2016. English
news data were further categorized into articles from

the United States (US), Great Britain (GB), Australia
(AU), and Canada (CA). Two categories of keywords
were used, anticancer drugs and adverse reactions to
anticancer drugs.

Results: There were 2,310,000 SNS articles on anti-
cancer drugs in English and 311,906 in Japanese,
and 99,100 articles on adverse reactions to anticancer
drugs in English and 37,929 in Japanese. English
SNS articles on adverse reactions to anticancer drugs
included 37,400 on forums, 17,400 on blogs, and
10,400 on Twitter, and such Japanese articles in-
cluded 24,900 on blogs, 10,600 on Twitter, and
1122 on forums. The number of news articles on an-
ticancer drugs was 2,480,000 in the US, 276,000 in
GB, 115,000 in CA, 109,000 in AU, and 37,000 in
Japan (JP). The number of news articles on adverse
reactions to anticancer drugs was 273,000 in the
US, 22,800 in GB, 9872 in CA, 8347 in AU, and
8466 in JP. The percentage of articles on adverse re-
actions was 22.9% in JP and 11.0% in the US. The
top 3 media outlets for articles on adverse reactions
to anticancer drugs included healthcare media
websites in the US, GB, and AU.

Conclusions: The percentage of adverse reaction cov-
erage in anticancer drug articles overall was higher for
Japanese articles than English articles. We found that
articles on adverse reactions to anticancer drugs were
more common in healthcare news media and discus-
sion-centered SNS websites in English, while in
Japanese such articles were more common in general
news media and one-way opinion-based SNS
websites. This study identified some particular charac-
teristics of Japanese websites as sources of adverse
reaction data and suggests that there are potential
applications for drug risk communication.

840. Which Patients Are Interested In an APP for
Reporting Adverse Drug Reactions and Receiving
Drug Safety Information?

Peter Mol1, Sieta de Vries1 and on behalf of IMI Web-
RADR work package 3b Consortium2

1Deparment of Clinical Pharmacy and Pharmacology,
University of Groningen, University Medical Center
Groningen, Groningen, Netherlands; 2WEB-RADR
work package 3b representatives: L. Wong, C.
Lasheras Ruiz, A. Sutcliffe, R. van Eemeren, S.
Fernandes, F. Afzal, D. Costello, K. Hace, F. Houÿez.,
https://web-radr.eu/, United Kingdom
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Background: Previously, a mobile app for two-way
risk communication has been developed. With this
app, patients can 1) report adverse drug reactions to
the national agency and 2) receive drug safety
information.

Objectives: To determine which patient characteris-
tics are associated with their interest in an app for
two-way risk communication.

Methods: In this cross-sectional study, patients in
Europe were asked to complete a web-based survey.
The survey was developed in the context of the
Web-Recognizing Adverse Drug Reactions (Web-
RADR) project. For this study, patients from
Croatia, the Netherlands and the UK were included
since an app for two-way risk communication is
available in these countries. Patients were asked
whether they were interested in an app for two-way
risk communication. This outcome measure was used
as binary variable (not interested at all/at least some-
what interested).
The following patient characteristics were included

as predictor variables: Age (continuous), gender
(male/female), number of prescribed medicines (<5
medicines/≥5 medicines), use of health apps (never/at
least sometimes), diagnose of diabetes (no/yes), diag-
nose of a rare disease (no/yes), and experience - ever
- of an adverse drug reaction (no/yes). Associations
between the patient characteristics and the outcome
measure were assessed using a logistic regression
analysis.

Results: In total, 389 patients were included in the
analyses (32% from Croatia, 45% from the
Netherlands, 23% from the UK). These patients were
on average 50 years old (SD: 14) and 63% of them
were female. Most patients were at least somewhat in-
terested in such an app (92%). Gender and number of
prescribed medicines were significantly associated
with patients’ interest. Females were more often inter-
ested than males (OR 2.38; 95% CI 1.07–5.33),
whereas patients with ≥5 medicines were less often in-
terested than patients with <5 medicines (OR 0.37;
95% CI 0.16–0.88).

Conclusions: Patients are generally interested in an
app for two-way risk communication. However, this
interest is influenced by patient characteristics.

841. Electronic Health Record-Based Medication
Complete Communication (EMC2) Strategy: An

Innovative Approach to Enhance Patient Safety
and Adherence

Ken Hornbuckle1, Karen Lockwood1, Lori Hall1,
Emily Freeman1, Stacy Cooper Bailey2 and
Michael Wolf3

1Eli Lilly and Company, Indianapolis, IN; 2University
of North Carolina - Chapel Hill, Chapel Hill, NC;
3Northwestern University, Chicago, IL

Background: There is great opportunity to leverage
technologies to enhance the patient and physician
interaction at point of care by providing essential
information in a health literate format on how to safely
take and adhere to prescribed (Rx) medications.

Objectives: The goals of EMC2 are to build a platform
that leverages EHR technologies to:
• Prompt and guide healthcare providers in counsel-

ing patients at the point of care
• Automate delivery of a one-page, easy-to-under-

stand Medication Summary and Medication Guide at
prescribing
• Activate patients post-visit via patient portal to

confirm sufficient understanding about their Rx medi-
cations and know proper administration
• Engage clinical team to help patients understand

key product safety information and identify and ad-
dress barriers to medication adherence

Methods: EMC2 consists of three phases: develop-
ment (1), pilot study (2) field evaluation (3). In Phase
1, prototypes within the Epic EHR system were built
for Northwestern University (NW) and University of
North Carolina (UNC) – Chapel Hill Health Centers.
Phase 2, a pilot study to obtain feedback and validate
EMC2 modules with providers and patients. Modules
include physician medication alerts; provider counsel-
ing support; automated delivery of health literate pa-
tient Medication Summaries and Medication Guides;
follow-up assessment patient questionnaire; EHR Care
Alert to provider to receive results from patient ques-
tionnaires; and clinical counseling. Phase 3, a field in-
vestigation to test effectiveness of the EMC2 Strategy,
compared to usual care and to assess improvements in
patient understanding of key safety messages and
proper medication administration.

Results: We are currently in Phase 2 at both NW and
UNC-Chapel Hill (N = 100 patients; n = 50 per site).
Results from this study, including patient experience
and fidelity outcomes, will be available by end of Q1
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2017 and will be presented at the conference. We will
also be able to discuss Phase 3 field investigation plans.
The EMC2 strategy may be able to support REMS and
risk minimization effectiveness evaluations, medica-
tion adherence, and patient reported outcomes.

Conclusions: EMC2 leverages advances in technolo-
gies, health literacy and key product information.
EMC2 also offers the opportunity to collect patient-
level data for multiple healthcare and regulatory
purposes.

842. Impact of Using an Electronic Platform for an
Early-Access Program for Daratumumab in
France: A System Utilisation and Satisfaction
Study

Hubert Mechin1, Claire Albrecht2,
Anna Dupuis Siraeva2, Sophie Vernet2,
Jean Charles Tissier2 and Julien Thevenon2

1INADVANS, Paris, France; 2Janssen, Paris, France

Background: The Temporary Authorization for Use
(TAU) allows the exceptionnal use in France of drugs
that are in the process of filing an MA request within a
defined timeframe in order to treat serious or rare dis-
eases when no appropriate treatment exists and the ini-
tiation of treatment cannot be deferred. Cohort TAU
(cTAU) covers medicinal products of which the effi-
cacy and safety of use are strongly presumed and
intended for a group or sub-group of patients treated
and monitored in accordance with criteria defined in
a protocol for therapeutic use and collection of infor-
mation (PTU). This PTU, drawn up between ANSM
and the MAH, specifies the monitoring and data col-
lection procedures. In order to secure, simplify and
speed up the patient eligibility review process, Janssen
decided to use a new electronic web-based system
(atu2e© from InAdvans) fully and specifically de-
signed for TAU.

Objectives: The main objective of this survey was to
assess the satisfaction of clinicians and pharmacists
and the benefit of an electronic system.

Methods: The survey has been performed with 3 dif-
ferent components: key usage analysis, using web
metrics usage indicators, quantitative survey among
all the 272 users of the system (hospital clinicians
and pharmacists), qualitative research among 10 clini-
cians and 14 pharmacists. The survey has been con-
ducted 1 month after the end of the TAU (July 2016).

Results: Out of the 57 users who answer the quantita-
tive survey, (21% of all users interviewed), 70 % of
physicians (7/20) and 53% of pharmacists (18/34) are
very satisfied or satisfied with the electronic system.
According to users, the highest benefits are the fast re-
view process allowing fast drug access to the patient,
the user-friendly and security aspects of the system
and the mechanism to upload drug delivery orders.
The median time between treatment access request
and access approval by Janssen was only 6 hours
which is far below than those generally observed when
the program is using a paper form system sent by fax.
However, user account creation appeared to be
complex for some of them. Detailed results will be
presented.

Conclusions: Using a dematerialized system for
conducting Temporary Authorisation for Use can
reduce significantly the time to treatment access ap-
proval and to drug delivery. Clinicians and pharmacist
deeply involved in the program were satisfied with the
use of this electronic platform, providing that the sys-
tem is secured and user-friendly.

843. Eczema Information in the News Media –
Myths or Facts

Cheong Hian Goh1, Seow Koon Chua2,
Mui-Ling Tan2 and Wai-Ping Yau2

1Health Sciences Authority, Singapore, Singapore;
2National University of Singapore, Singapore,
Singapore

Background: Information on eczema is generally re-
ported in the news media in Singapore but little is
known about the accuracy of such information
reported.

Objectives: To collect information associated with ec-
zema, inclusive of causes, problems and management
strategies, and to evaluate the accuracy of these issues
with the scientific literature.

Methods: A systematic review of news articles from
five local news publishers from 2012 to 2016 was per-
formed. Factiva was used for the search of articles
using variants of the search terms “eczema” and “skin
allergy.” Thematic content analysis was conducted
and the accuracy of information on eczema presented
in the news articles were verified with four sources
of the scientific literature (two textbooks on dermatol-
ogy, UpToDate drug information database and
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PubMed literature database). Descriptive statistics
were used to summarise the data.

Results: Of the 175 articles analysed, majority men-
tioned a management strategy of eczema (64%), the
causes (50.9%), and/or problems (32%). 164 articles
were subsequently included for the evaluation of accu-
racy after excluding those with unspecific issues. Most
of these articles reported factual information
supporting or discussing related problems (98.2%)
and causes (93%) of eczema. This was observed to
be relatively higher when compared with those articles
discussing on management strategy (69%). Further-
more, more than half of these articles (56%) also
contained myths, contributed mostly by unproven al-
ternative therapies. This implicates patients who reject
evidence-based ones for such therapies.

Conclusions: Information on eczema are inconsis-
tently reported in the news media, and this can cause
confusion and misconceptions amongst readers. In this
regard, the scientific community and healthcare pro-
fessionals can responsibly share objective interpreta-
tions of these reported information so that the public
can make better informed decisions to manage their
health.

844. What Factors Relate to Patients Contributing
Longitudinal Data Using Smartphone Technology?
Findings from RA Patients Participating in
ArthritisPower Registry

Huifeng Yun1, Benjamin W. Nowell2, James Willig1,
Jennifer Beaumont3, Bernadette Johnson1,
Seth D. Ginsberg2, Carole Wiedmeyer2,
Rachelle Crow-Hercher2, Britt J. Johnson2,
Shuo Yang1 and Jeffrey R. Curtis1

1University of Alabama at Birmingham, Birmingham,
AL; 2Global Healthy Living Foundation, Upper
NYack, NY; 3Northwestern University Feinberg
School of Medicine, Chicago, IL

Background: Patient reported outcomes (PRO) data
capture is shifting from collection on paper in medical
office to use of computer/mobile application (App)
between doctor visits. However, patients may have
limited interest in contributing PRO over time or
may only record new data when there has been a
change in their clinical status.

Objectives: To evaluate the patterns and factors asso-
ciated with longitudinal PRO collection in the PCORI-

funded Patient Powered Research Network for adult
rheumatologic conditions, ArthritisPower.

Methods: Patients voluntarily completed PROs in-
cluding the Routine Assessment of Patient Index
Data (RAPID3) and 4 Patient-Reported Outcomes
Measurement Information System (PROMIS) instru-
ments (pain interference, physical function, fatigue,
and sleep disturbance) plus disease-specific informa-
tion via a mobile App. We evaluated the average
time assessment for patients to record each instru-
ment and unique days that patients recorded PROs.
Among patients who enrolled ≥3 months and con-
tributed PROs ≥2 times, we tested whether patients
would contribute data only when one of scores
exceeded a minimally important difference (MID)
of the 5 PROs (2–3 units for PROMIS measures;
3.6 units for RAPID3). Demographics associated
with multiple PRO reports were identified using lo-
gistic regression.

Results: ArthritisPower recruited 2,103 patients at the
time of analysis, 68% had RA, and 20% had Twitter
handle. Average (SD) age was 50 (12); 87% were
women. The mean assessment time for PROMIS in-
struments ranged from 16 seconds (sleep disturbance)
to 105 seconds (RAPID3). The average score for pain
interference was 64.3 (SD: 6.3), physical function 37.5
(6.5), sleep disturbance 59.3 (8.4), fatigue 64.2 (8.4),
and RAPID3 15.7 (5.3). Of 1,946 patients who en-
rolled in the registry ≥3 months, 20.6% never an-
swered any PROs, 53.3% answered once, and 26.1%
answered at least twice. Of patients answered PROs
≥2 times 88.8% contributing longitudinal data had a
change greater than the MID in any of the 5 PRO mea-
sures. Patients with RA (OR: 1.54, 95% CI: 1.14–
2.06), biologic use (2.12, 1.43–3.15), and those with
Twitter (1.40, 1.08–1.82) were more likely to contrib-
ute longitudinal PRO.

Conclusions: Multiple factors were associated with
longitudinal PRO data contribution, even sometimes
without a change greater than MID and without physi-
cians’ requests. Additional efforts are needed to maxi-
mize patient engagement to contribute PRO data over
time.

845. Survey of Physician-Mothers Facebook Group
to Inform Pregnancy Registry Recruitment

Deborah Covington1, Kristin Veley1,
Samantha Sites1 and Laura McKain2
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1Evidera, Wilmington, NC; 2PPD, Wilmington, NC

Background: Scientifically rigorous efforts to moni-
tor effects of biopharmaceutical products are an impor-
tant component of post-approval product safety.
Pregnancy exposure registries offer a unique means
for collecting this important safety data early in the
lifecycle of a product. Recruitment is one of the
greatest challenges faced by pregnancy registries. In
surveys of pregnant women, over 75% indicate their
physician influenced their decision to participate in a
pregnancy registry, emphasizing the importance of
physician awareness.

Objectives: To conduct a survey of physicians to de-
termine their awareness of pregnancy registries, their
willingness to refer patients to pregnancy registries,
and the factors that influence their decisions to report
data to pregnancy registries for their participating
patients.

Methods: A brief 10-question online survey was dis-
tributed to a Facebook group of 61,000 physicians of
all specialties who are also mothers. The survey was
available from 11/21/16 to 1/31/17 with one initial sur-
vey invitation and three interim reminders. Results
were analyzed descriptively.

Results: Of the 61,000 physicians in the Facebook
group, only 127 (0.21%) responded to the survey.
Among respondents, 43% were not aware of the exis-
tence of pregnancy registries. After being given a de-
scription of a pregnancy registry, 98% indicated a
willingness to refer patients to pregnancy registries,
and 93% indicated a willingness to provide data to
pregnancy registries for participating patients. When
asked about the most important factor in their deci-
sion to report data to pregnancy registries, 17% said
availability of registry results to help inform their pa-
tients, and the vast majority (79%) said ease of
reporting/length of time required. The majority
(86%) indicated that they would prefer to spend less
than 15 minutes providing data to a pregnancy
registry.

Conclusions: The extremely low response rate im-
pacts validity of the survey. Even among the few re-
sponders, there was little awareness of pregnancy
registries which underscores the recruitment challenge
faced by pregnancy registries. These findings demon-
strate the need for increased awareness of pregnancy
registries among physicians and the critical role these
registries play in providing product safety data to

pregnant women and their physicians. Respondents
also sent a strong message that registry reporting must
be easy and quick.

846. Discussions About Medication and Vaccine
Use During Pregnancy and Lactation on
Pregnancy Related Social Media Sites

Lorrie Schifano1, Marcy Powell1, Linda Clayton1,
Arooj Akhtar2, Jeffery Painter3, Dean Jan4,
Greg Powell1 and Edgar P. Simard5

1GlaxoSmithKline, Research Triangle Park, NC;
2ZeroChaos, Orlando, FL; 3Jivecast, Raleigh, NC;
4Creighton University, Omaha, NE; 5GlaxoSmithKline,
Collegeville, PA

Background: Data from pregnancy related social me-
dia sites were evaluated to characterize content
discussing medication and vaccine use during preg-
nancy and lactation.

Objectives: Characterize the content on pregnancy re-
lated social media sites; Assess how social media data
may augment existing data sources for understanding
pregnancy related issues.

Methods: Data identified included English posts
within a 3-month period (01 Aug 2016 to 31 Oct
2016) from 7 highly active pregnancy related social
media sites on the topics of infertility, pregnancy,
and lactation, which were identified using pre-speci-
fied terms related to pregnancy, lactation, neonatal
topics, and fertility disorders. After initial evaluation,
posts were refined to include only those referencing
use of medication or vaccine by an expectant mother,
infant, or breastfeeding mother. The RxNorm drug
dictionary was used to identify medications discussed.
Data were evaluated to assess the percent of discus-
sions referencing exposure to medication or vaccine
and identify the most common types of medications
in each group.

Results: Of 2666 posts reviewed, 1338 (50.2%) were
determined to be relevant. Calculations are based on
only relevant posts. Medical history was discussed in
25.9% (346) posts. Past, current, or future pregnancy
was discussed in 60.1% (804) of posts, and 44.6%
(597) discussed a drug or vaccine during pregnancy.
A total of 958 medications or vaccines referencing
use during pregnancy were discussed. Use of a medi-
cation or vaccine in an infant was discussed in
10.5% (141) of posts. Discussion of a mother
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breastfeeding was noted 8.3% (111 posts), and 5.3%
(71 posts) provided the names of 100 medications re-
ceived while breast feeding.

Conclusions: Social media listening may be poten-
tially valuable as a source of information on real world
medication use during pregnancy and lactation. These
initial findings warrant continued research on this
topic in order to develop best practices.

847. Optimizing the Efficiency of Patient Data
Capture Using Smartphone Technology:
Evaluation of the Correlation between PROMIS
Instruments for PRO Data Capture

Huifeng Yun1, Jennifer Beaumont2, Shuo Yang1,
James Willig1, Benjamin W. Nowell3,
Seth D. Ginsberg3, Iris Navarro-Millan1,
Kelly V. Clayton3, Shantana Hazel3,
Carole Wiedmeyer3 and Jeffrey R. Curtis1

1University of Alabama at BIrmingham, Birmingham,
AL; 2Northwestern University Feinberg School of
Medicine, Chicago, IL; 3Global Healthy Living
Foundation, Upper Nyack, NY

Background: Patient-reported outcomes (PROs) are
key to enabling the comprehensive assessment of pa-
tient-centered benefits in comparative effectiveness re-
search (CER). The relationships between different
Patient-Reported Outcomes Measurement Information
System (PROMIS) instruments and condition-specific
disease activity measures in rheumatic diseases have
not been well studied.

Objectives: To evaluate the longitudinal relationship
between PROMIS instruments and the Routine As-
sessment of Patient Index Data (RAPID3), a measure
of self-reported patient disease activity.

Methods: Four PROMIS instruments: pain interfer-
ence, physical function, sleep disturbance, and fatigue
as well as the RAPID3 were administered to partici-
pants in the PCORI-funded ArthritisPower patient reg-
istry. After descriptive analysis, we estimated multiple
correlations between PROMIS instruments and the
RAPID3. For each PRO instrument and with each as-
sessment used as the unit of measure, model of fit in
mixed models, also called R-squared (the proportion
of variance of outcomes that can be explained by the
predictors), were used to understand how longitudinal
PROs were related to each other. Using pain as an ex-
ample, we calculated the R-squared for each model

with additional PROs and demographic factors includ-
ing enrollment age, sex, race, twitter account, region
and visit times.

Results: A total of 1,546 participants who answered
the survey one or more times was included, with mean
(SD) age of 49 (12) years. The mean score for pain in-
terference was 63.7 (SD: 7.0), physical function 37.5
(7.1), sleep disturbance 58.4 (8.7), fatigue 63.8 (8.8),
and RAPID3 15.5 (5.7). PROMIS instruments were
low to moderately (around 0.2) correlated with each
other and the RAPID3. Using pain as an example,
R-squared measures revealed a high total variance
explained (R2 = 49%) between pain and physical
function Model involving 4 PROMIS measures and
RAPID3 also revealed a higher variance contribution
(66%). Additional adjustment for demographic factors
added little variance explanation (1.4%).

Conclusions: PROMIS pain interference, physical
function, sleep disturbance, fatigue instruments and
RAPID3 are low to moderately correlated. Age, gen-
der, race and other demographic factors play little role
in explaining variance in PROs. Our finding suggests
potential efficiencies in using some PRO measures to
predict or impute the values for other PRO measures
using at-home technologies.

848. Social Media Compared to FAERS and
Administrative Claims for Pharmacovigilance

Brian Dreyfus1 and Carrie E. Pierce2

1Bristol-Myers Squibb, Wallingford, CT; 2Epidemico,
Boston, MA

Background: Social media represents one of the larg-
est sources of real-time patient data in the world.
Standard pharmacovigilance data sources such as
administrative claims and FDA Adverse Event
Reporting System (FAERS) are not available for
months or longer and may not represent the patient’s
voice directly.

Objectives: The main objectives of this study were to
evaluate the performance characteristics of social me-
dia compared to FAERS and administrative claims
using drug labels as the gold standard, and to compare
seven drug-events specified a priori to determine how
well the data sources reflected the differences between
the drugs under study.
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Methods: Adverse events (AEs) for three drugs in
the same class were extracted from the United
States package insert (USPI). Corresponding FAERS
data were collected using Empirica Signal. Proto-
AEs (social media posts with resemblance to AEs)
were provided by Epidemico using MedWatcher So-
cial, a platform that classifies data using machine
learning. Social media data included public posts
from Twitter, Facebook, chat forums and blogs. Ad-
ministrative claims data were compiled from
MarketScan® using SAEfetyWorks®. All drug-
events that met pre-specified flagging criteria (e.g.,
proportional reporting ratio, EB05, or screening rate
ratio) were compared to events listed on the USPI.
Seven AEs were selected based on the reported fre-
quency in the USPI, as the AEs occurred more com-
monly with one drug compared to the others under
study. Sensitivity, specificity, positive predictive
value (PPV) and negative predictive value (NPV)
were calculated for each data source. Each source
was tested based on the flagging criteria to determine
if known differences between the three drugs were
observed within the data.

Results: The sensitivity of social media, administra-
tive claims and FAERS to identify listed AEs was
4.8% (95% CI 3.5%, 6.6%), 1.3% (0.6%,2.4%) and
15.9% (13.5%,18.7%), respectively. Specificity was
highest with social media at 67.9% versus 59.4% and
11.6% for claims and FAERS respectively. PPV was
highest with social media at 67.9% versus 27.8% and
30.3% for claims and FAERS respectively. NPV was
similar for all three sources, ranging from 4.8% to
5.4%. Of the seven drug-events, five were correctly
identified by social media and FAERs using the
disproportionality score, while four were identified
by claims data.

Conclusions: Social media performed as well or bet-
ter than the other data sources at identifying events
associated with a drug, using the label as the gold
standard.

849. Mining Events Appearing in Patient
Narratives in Disease Blogs on the Internet: Social
Pharmacovigilance

Shinichi Matsuda, Kotonari Aoki, Shiho Tomizawa,
Masayoshi Sone, Riwa Tanaka, Hiroshi Kuriki and
Yoichiro Takahashi

Chugai Pharmaceutical Co. Ltd., Tokyo, Japan

Background: While several reports have suggested
that patient-generated data from Internet sources
could be used to improve drug safety and
pharmacovigilance, few studies have identified such
data sources in Japan. In the 32nd ICPE, we intro-
duced a unique Japanese data source: tōbyōki blogs,
which translates literally as “an account of a struggle
with disease” and the TOBYO database consisted of
collection of tōbyōki blogs.

Objectives: To evaluate characteristics of the TOBYO
database in greater detail and discuss potential applica-
tions for pharmacovigilance.

Methods:We analyzed the overall gender and age dis-
tribution of the patient-generated TOBYO database
and compared this with other external databases gener-
ated by healthcare professionals (HCPs). For detailed
analysis, we prepared separate datasets for blogs
written by patients with depression and blogs written
by patients with rheumatoid arthritis, because these
conditions were expected to entail subjective patient
symptoms. Natural language processing techniques
were used to identify the drugs and medical events
mentioned in each dataset. In particular, frequently
appearing medical terms were counted and their varia-
tions were compared with those in an external adverse
drug reaction (ADR) reporting database (Japanese
Adverse Drug Event Report database).

Results: As of 4 June 2016, the TOBYO database
comprised 54,010 blogs representing 1405 disorders.
The population in the TOBYO database tended to be
younger and contained relatively more females than
males. Comparison of medical terms observed in
tōbyōki blogs with those in an external ADR reporting
database showed that subjective and symptomatic
events and general terms tended to be frequently ob-
served in tōbyōki blogs (e.g. anxiety, headache, and
pain) while events using more technical medical terms
(e.g. syndrome and abnormal laboratory test result)
tended to be observed frequently in the ADR database.
Exceptionally, the fact that “interstitial lung disease”
in patients with rheumatoid arthritis was observed fre-
quently in both tōbyōki blogs and the ADR database
suggests relatively high attention for this event.

Conclusions: We showed some apparent differences
between the patient-generated TOBYO database and
the HCP-generated ADR database. It was suggested
the TOBYO database may have the advantage of en-
abling analysis of patient-level outcomes that cannot
be captured in existing data sources.
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850. Determinants of 12-Months Persistence in
Rheumatoid Arthritis Patients Initiating
Subcutaneous TNF-α Inhibitors

Bruno Fautrel1, Manon Belhassen2,
Christophe Hudry3, Marie-Christine Woronoff4,
Najat Gouyette5, Aurore Clément5,
Eric Van Ganse2 and Florence Tubach6

1Sorbonne Universités, UPMC Univ Paris 06, Paris,
France; AP-HP, Rheumatology Department, Pitié
Salpétrière University Hospital, Paris, France;
2HESPER 7425, Health Services and Performance
Research, University Claude Bernard Lyon 1;
PELyon, Pharmacoepidemiologie Lyon, Lyon,
France; 3AP-HP Hôpital Cochin, Lyon, France;
4CHU Besançon, Université Franche-Comté,
COMUE UBFC, UMR INSERM 1098, Besançon,
France; 5Merck Sharp & Dohme, Paris, France;
6APHP, Hôpital Pitié-Salpêtrière, Département de
Biostatistiques, Santé publique et Information
médicale ; APHP, Centre de Pharmacoépidémiologie
(Cephepi) ; INSERM, UMR 1123 ECEVE ; Université
Pierre et Marie Curie Paris 6, Sorbonne Universités,
Paris, France

Background: Biotherapies such as subcutaneous tu-
mor necrosis factor-alpha inhibitors (SC-TNFis) have
transformed the management of inflammatory joint
diseases such as rheumatoid arthritis (RA). The assess-
ment of SC-TNFis persistence, and its determinants is
needed.

Objectives: The objective of this study was to de-
scribe treatment persistence in real-world settings and
identify the determinants of persistence among RA
patients initiating treatment with an SC-TNFi.

Methods: The Système National d’Information Inter-
régime [French national health insurance scheme in-
formation-sharing system] (SNIIRAM) database lists
all outpatient and inpatient healthcare consumption
for individuals covered by the general health insurance
scheme. Using French claims data, RA was diagnosed
using Long Term Disease status and hospital admis-
sion, based on ICD-10 codes (M05, M06, M08.0,
M08.2, M08.4 and M13 ICD-10 codes). Patients were
then identified through prescription filled for
adalimumab (ADA), etanercept (ETA), certolizumab
pegol (CZP) and golimumab (GLM) between 2012/
07/01 and 2013/12/31. A patient was considered as
non-persistent in the event of a prolonged interruption
of the therapy lasting 91 days or more. Persistence was

estimated with Kaplan Meier analysis. Determinants
of persistence in the 12 months before initiation were
identified using Cox models.

Results: A total of 7,204 patients with RA were iden-
tified. In the descriptive analyses of the 12 months per-
sistence, differences were observed for RA patients,
with raw/non-adjusted persistence rates of 51.8% for
CZP, 57.4% for ETA, 53.7% for ADA and 56.6%
for GLM for the 12 months analysis. In the Cox
model, non-persistent patients were more likely fe-
male, with multiple comorbid conditions, and multiple
line of biotherapy. Hospital admission for IRMD,
visits to rheumatologist and treatment with GLM
(compared to CZP, ETA and ADA) decreased the risk
of non-persistence. The variables biotherapy, sex and
socio-economic status did not meet the proportionality
hypothesis of risks, and were corrected by the addition
of a variable integrating the interaction with time.

Conclusions: Further analyses are needed to better
understand behaviours of patients, and to assess the
impact of non-persistence on clinical and economics
outcomes.

851. Determinants of 12-Months Persistence in
Ankylosing Spondylitis Patients Initiating
Subcutaneous TNF-α Inhibitors

Bruno Fautrel1, Manon Belhassen2,
Christophe Hudry3, Marie-Christine Woronoff4,
Najat Gouyette5, Aurore Clément5,
Eric Van Ganse2 and Florence Tubach6

1Sorbonne Universités, UPMC Univ Paris 06, Paris,
France; AP-HP, Rheumatology Department, Pitié
Salpé, Paris, France; 2HESPER 7425, Health Ser-
vices and Performance Research, University Claude
Bernard Lyon 1; PELyon, Pharmacoepidemiologie
Lyon, Lyon, France; 3AP-HP Hôpital Cochin, Paris,
France; 4CHU Besançon, Université Franche-Comté,
COMUE UBFC, UMR INSERM 1098, Besançon,
France; 5Merck Sharp & Dohme, Paris, France;
6APHP, Hôpital Pitié-Salpêtrière, Département de
Biostatistiques, Santé publique et Information
médicale ; APHP, Centre de Pharmacoépidémiologie
(Cephepi) ; INSERM, UMR 1123 ECEVE ; Université
Pierre et Marie Curie Paris 6, Sorbonne Universités,
Paris, France

Background: Biotherapies such as subcutaneous tu-
mor necrosis factor-alpha inhibitors (SC-TNFis) have
transformed the management of inflammatory joint
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diseases such as ankylosing spondylitis (AS). The as-
sessment of SC-TNFis persistence, and its determi-
nants is needed.

Objectives: The objective of this study was to de-
scribe treatment persistence in real-world settings and
identify the determinants of persistence among AS pa-
tients initiating treatment with an SC-TNFi.

Methods: The Système National d’Information Inter-
régime [French national health insurance scheme in-
formation-sharing system] (SNIIRAM) database lists
all outpatient and inpatient healthcare consumption
for individuals covered by the general health insurance
scheme. Using French claims data, AS was diagnosed
using Long Term Disease status and hospital admis-
sion, based on ICD-10 codes (M08.1, M08.8, M08.9,
M45 and M46 to M14 ICD-10 codes). Patients were
then identified through prescription filled for
adalimumab (ADA), etanercept (ETA), certolizumab
pegol (CZP) and golimumab (GLM) between 2012/
07/01 and 2013/12/31. A patient was considered as
non-persistent in the event of a prolonged interruption
of the therapy lasting 91 days or more. Persistence was
estimated with Kaplan Meier analysis. Determinants
of persistence in the 12 months before initiation were
identified using Cox models.

Results: A total of 9,098 patients with AS were iden-
tified. In the descriptive analyses of the 12 months per-
sistence, differences were observed for AS patients,
with raw/non-adjusted persistence rates of 33.2% for
CZP, 49.3% for ETA, 52.4% for ADA and 54.5%
for GLM for the 12 months analysis. In the Cox
model, non-persistent patients were more likely
female, with deprived socio-economic status, multiple
comorbid conditions, and multiple line of biotherapy.
Age, hospital admission for IRMD and treatment with
GLM (compared to CZP, ETA and ADA) decreased
the risk of non-persistence. The variables biotherapy,
socio-economic status and hospital admission for
IRMD did not meet the proportionality hypothesis of
risks, and were corrected by the addition of a variable
integrating the interaction with time.

Conclusions: Further analyses are needed to better
understand behaviours of patients, and to assess the
impact of non-persistence on clinical and economics
outcomes.

852. Determinants of 12-Months Persistence in
Psoriatic Arthritis Patients Initiating Subcutaneous
TNF-α Inhibitors

Bruno Fautrel1, Manon Belhassen2,
Christophe Hudry3, Marie-Christine Woronoff4,
Najat Gouyette5, Aurore Clément5,
Eric Van Ganse2 and Florence Tubach6

1Sorbonne Universités, UPMC Univ Paris 06, Paris,
France; AP-HP, Rheumatology Department, Pitié
Salpétrière University Hospital, Paris, France;
2HESPER 7425, Health Services and Performance
Research, University Claude Bernard Lyon 1; PELyon,
Pharmacoepidemiologie Lyon, Lyon, France; 3AP-HP
Hôpital Cochin, Paris, France; 4CHU Besançon,
Université Franche-Comté, COMUE UBFC, UMR
INSERM 1098, Besançon, France; 5Merck Sharp &
Dohme, Paris, France; 6APHP, Hôpital Pitié-
Salpêtrière, Département de Biostatistiques, Santé
Publique et Information Médicale ; APHP, Centre de
Pharmacoépidémiologie (Cephepi); INSERM, UMR
1123 ECEVE; Université Pierre et Marie Curie Paris
6, Sorbonne Universités, Paris, France

Background: Biotherapies such as subcutaneous tu-
mor necrosis factor-alpha inhibitors (SC-TNFis) have
transformed the management of inflammatory joint
diseases such as psoriatic arthritis (PsA). The assess-
ment of SC-TNFis persistence, and its determinants
is needed.

Objectives: The objective of this study was to de-
scribe treatment persistence in real-world settings,
and identify the determinants of persistence among
PsA patients initiating treatment with an SC-TNFi.

Methods: The Système National d’Information Inter-
régime [French national health insurance scheme in-
formation-sharing system] (SNIIRAM) database lists
all outpatient and inpatient healthcare consumption
for individuals covered by the general health insurance
scheme. Using French claims data, PsA was diagnosed
using Long Term Disease status and hospital admis-
sion, based on ICD-10 codes (M07 and M09 ICD-10
codes). Patients were then identified through prescrip-
tion filled for adalimumab (ADA), etanercept (ETA),
certolizumab pegol (CZP) and golimumab (GLM) be-
tween 2012/07/01 and 2013/12/31. A patient was con-
sidered as non-persistent in the event of a prolonged
interruption of the therapy lasting 91 days or more.
Persistence was estimated with Kaplan Meier analysis.
Determinants of persistence in the 12 months before
initiation were identified using Cox models.

Results: A total of 2,011 patients with PsA were iden-
tified. In the descriptive analyses of the 12 months
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persistence, differences were observed for PsA pa-
tients, with raw/non-adjusted persistence rates of
37.3% for CZP, 51.8% for ETA, 54.7% for ADA
and 50.8% for GLM for the 12 months analysis. In
the Cox model, non-persistent patients were more
likely female, with deprived socio-economic status,
and multiple line of biotherapy. Treatment with
GLM (compared to CZP and ETA) decreased the risk
of non-persistence. Others variables had no significant
impact on the risk of non-persistence. The variables
biotherapy, biotherapy line, comorbid conditions and
hospital admission for IRMD did not meet the propor-
tionality hypothesis of risks, and were corrected by the
addition of a variable integrating the interaction with
time.

Conclusions: Further analyses are needed to better un-
derstand behaviours of patients, and to assess the im-
pact of non-persistence on clinical and economics
outcomes.

853. Treatment Efficacy and Adherence to
Combined Enalapril and Nifedipine Compared to
Conventional Treatment Among Hypertensive
Patients in Primary Care from Mexico City

Claudia Lerma1, Humberto Badillo2 and Abel Lerma2

1Instituto Nacional de Cardiología Ignacio Chávez,
Mexico City, Mexico; 2Servicios de Salud Pública de
la Ciudad de México, Mexico City, Mexico

Background: Hypertension in Mexico has a preva-
lence of 32% and is the second cause of medical con-
sult in primary care. Only 40% patients under
treatment have controlled blood pressure (BP) (below
140/90 mmHg).

Objectives: To compare treatment efficacy and adher-
ence of enalapril and nifedipine combination versus
conventional treatment to achieve controlled BP.

Methods: This clinical trial enrolled 328 patients diag-
nosed with hypertension from a primary care facility in
Mexico City (62 ± 12 years old, 74% were female,
56% were diabetic and 80% were overweight or
obese). Participants were randomly assigned to change
to treatment with enalapril and nifedipine combination
(Group 1) or to continue with conventional treatment
(Group 2). Anthropometric variables, comorbidities,
laboratory results, blood pressure, concomitant phar-
macological treatment and therapeutic adherence
(Morinsky-Green-Levine test) were assessed at

enrollment and after 6 months follow-up. Age and
body mass index had normal distribution and were
compared by Student t-tests and reported as mean ±
standard deviation. Categorical variables were com-
pared by chi-square test or Fisher’s exact test. A p-
value < 0.05 was considered significant.

Results: Both groups had similar age, sex and body
mass index and comorbidities except for less over-
weight or obese in Group 1 (73%) than Group 2
(86%). The percentage of patients with controlled
comorbidities was similar between groups. The most
prescribed anti-diabetics were metformin, NPH insu-
lin and glibenclamide, with similar percentage of
prescriptions except for glibenclamide (12% Group
1 vs 25% Group 2). The most frequent anti-hyper-
tensive prescriptions in Group 1 were captopril
(30%), losartan (27%), telmisartan (7%) and meto-
prolol (16%). Prescriptions of other drugs were
similar between groups. Controlled BP increased in
Group 1 (64% vs 77%) but remained similar
in Group 2 (51 vs 47%). Adherence also increased
in Group 1 (53% vs 93%) but remained similar in
Group 2 (64% vs 59%). At the end of follow-up,
both controlled BP and adherence were higher in
Group 1 than Group 2. The combined treatment
was 31% superior to conventional treatment (odds
ratio = 3.9), yielding an incremental clinical utility
of 18%.

Conclusions: Antihypertension treatment with com-
bined enalapril and nifedipine has better efficacy and
adherence than the conventional treatment among
patients in primary care from Mexico City.

854. Patient Compliance with Drug Storage
Recommendations

Nicolaas D. Vlieland1, Bart J.F. van den Bemt2,
Charlotte L. Bekker2, Marcel L. Bouvy3,
Toine C.G. Egberts1 and Helga Gardarsdottir1

1University Medical Center Utrecht, Utrecht,
Netherlands; 2Sint Maartenskliniek, Nijmegen,
Netherlands; 3University Utrecht, Utrecht, Netherlands

Background: Elderly patients are often treated with
many different drugs which can result in difficulties
with adequate drug management and safe storage at
home.
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Objectives: We aim to investigate to what extent
elderly patients store drugs according to the drug
product storage recommendations.

Methods: Patients (≥65 years of age) were invited to
participate and visited at home by their community
pharmacist when consenting. Drugs were considered
properly stored when all of the following criteria were
fulfilled: 1) storage according to drug product label
storage recommendations for temperature, light, hu-
midity; 2) expiry date not passed; 3) in the original
and intact package; 4) drug product insert or informa-
tion leaflet present. A multivariate logistic regression
model was used to assess the associations between
non-compliance with storage conditions, number of
drugs stored at home and storage locations.

Results: 170 patients (53.5% female, mean age 74.9
[SD 7.3]) were included in the study. Patients’ compli-
ance with drug storage criteria could be assessed in
160 (94.1%) patients and 36.9% complied with all
storage criteria [compliance with criterion 1) 64.4%;
2) 82.5%; 3) 83.8%; 4) 69.4%]. Non-compliance with
one or more storage criteria was associated with hav-
ing multiple drugs [≥10 drugs (ORadj) = 9.0; 95%
CI:(2.6, 30.7)] and having three or more storage loca-
tions at home [(ORadj) = 4.4; 95% CI:(1.2, 16.0)].

Conclusions: Elderly patients using multiple drugs
and having multiple storage locations do often not
store drugs according to storage recommendations
and could use advice from pharmacists to store drugs
at home more adequately.

855. Long-Term Adherence to Metformin Is
Associated with Better Survival: A Nested Case-
Control Study in New Metformin Users

Sylvie Perreault, Patrice Simard, Nancy Presse,
Louise Roy, Brian White-Guay and Agnès Rakel

University of Montreal, Montreal, QC, Canada

Background: To date the relationship between adher-
ence level to metformin therapy and survival over time
in a real-world context has been poorly investigated.

Objectives: To investigate the relationship between
adherence level to metformin therapy and all-cause
mortality over time among incident users.

Methods: A population-based nested case-control
study was conducted using healthcare databases of

the Quebec public drug insurance plan. Patients aged
45–85 years who initiated metformin between 2000
and 2009 were identified and exclusive metformin
users were followed up to 10 years. Cases were pa-
tients who deceased during follow-up. They were
matched with up to 10 controls. Adherence level to
metformin was measured using the medication posses-
sion ratio; patients with value ≥80% were deemed ‘ad-
herent’. Conditional logistic regression models were
used to estimate rate ratios (RRs) for mortality in ad-
herent patients compared to non-adherent. Models
were adjusted for clinical characteristics. Subgroup
analyses were conducted in patients using antihyper-
tensive/cardiovascular drugs and statin users.

Results: The cohort included 82,720 incident metfor-
min users, with median duration of follow-up of 2.4
[0.8–4.4] years. We observed a significant decreased
likelihood for all-cause mortality after long-term ad-
herence to metformin therapy. Specifically, RR was
0.84[95%CI: 0.71–0.98] after 4–6 years of follow-up
and 0.69[0.57–0.85] when follow-up was ≥6 years.
Subgroup analyses revealed a significant effect in pa-
tients using antihypertensive/cardiovascular drugs
(0.68[0.59-0.78]) and a trend was noted in statin users
(0.89[0.67–1.00]) at ≥4 years of follow-up. Again, pa-
tients with antihypertensive/cardiovascular drugs and
statins had a significant mortality reduction (0.56
[0.48–0.65]) at ≥4 years of follow-up

Conclusions: The study suggested survival benefits of
long-term adherence to metformin therapy, benefits
that could be even seen among several subgroups.
Further research should aim to gain insights into
improving metformin optimal usage.

856. Predictors of Non-Adherence to and Non-
Persistence with Statin Therapy Among Patients on
Oral Diabetes Medication in the Netherlands: A
Retrospective Inception Cohort Study

Sofa Dewi Alfian1,2, Pawida Worawutputtapong1,
Catharina C.M. Schuiling-Veninga1,
Jurjen van der Schans1, Jens H. Bos1, Eelko Hak1 and
Petra Denig3

1University of Groningen, Groningen, Netherlands;
2Universitas Padjadjaran, Bandung, Indonesia;
3University Medical Center Groningen, Groningen,
Netherlands

Background: The use of statins as the most exten-
sively used lipid-lowering therapy is known to be
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suboptimal in daily practice. Few studies, however,
have looked at non-adherence and non-persistence as
distinct phenomena.

Objectives: To evaluate statin adherence and persis-
tence rate, and to identify potential predictors associ-
ated with statin non-adherence and non-persistence
among patients on oral diabetes medication.

Methods: We conducted a cohort study of statin
starters using the pharmacy database IADB.nl. We in-
cluded patients on oral diabetes medication aged 40
years and older at the start of statin treatment between
1994 and 2014. Adherence and persistence rates were
measured during a 3-year follow-up. Patients were
considered non-persistent when there was a gap of
≥180 days after the end of a prescription. Adherence
rates were calculated as the proportion of days covered
(PDC) for persistent patients. Patients with a PDC
<80% were classified as non-adherent. Odds ratios
(OR) and hazard ratios (HR) as measure of predictors
for non-adherence and non-persistence were obtained
using logistic regression and cox-regression analysis
in the first year after statin initiation.

Results: Of all 12,741 participants, 80.0% were per-
sistent in the first year, while 91.0% and 92.5%
remained persistent in the second and third year, re-
spectively. Adherence rates of statin use in persistent
patients decreased from 86.6% in the first year to
84.4% and 81.9% in the second and third year, respec-
tively. Predictors for non-persistence included age
above 70 years (HR: 1.128;95%CI:1.014–1.254),
whereas patients on secondary prevention (HR:
0.815;95%CI:0.747-0.890), and using <10 different
medication (HR:0.839;95%CI:0.742–0.948) were
more likely to be persistent. Predictors for non-adher-
ence included age below 50 years (OR:1.465; 95%
CI:1.216–1.765), low socioeconomic status
(OR:1.274;95%CI: 1.119–1.451), whereas patients
on secondary prevention were more likely to be adher-
ent (OR: 0.869; 95%CI:0.762–0.991).

Conclusions: Non-persistence rate was highest in the
first year after statin initiation, while non-adherence
rates in persistent patients increased over the time. Pa-
tients on oral diabetes medication using statins for pri-
mary prevention, and specific age and socio-economic
groups may need additional support to continue statin
treatment as indicated.

857. Compliance with New Pregnancy Prevention
Recommendations in French Women of
Childbearing Age Exposed to Acitretin (2007-2015)

Myriam Mezzarobba1, Fanny Raguideau2,
Rosemary Dray-Spira2, Mahmoud Zureik2,
Alain Weill1 and Joel Coste1

1French National Health Insurance Fund for Em-
ployees (CNAMTS), Paris, France; 2French National
Agency for Medicines (ANSM), Saint-Denis, France

Background: Acitretin is an oral synthetic aromatic
analogue of retinoic acid available in most European
countries since 1988. It is mainly used to treat severe
psoriasis. Like all systemic retinoids, acitretin is tera-
togenic. Strict pregnancy prevention in female
acitretin users of childbearing age is required. Preg-
nancy Prevention Plan (PPP) recommendations have
been reinforced in 2014 after publication of a study
showing poor compliance with acitretin PPP recom-
mendations in France between 2007 and 2013. In par-
ticular, initiations were restricted to dematologists.

Objectives: To assess compliance with new preg-
nancy prevention recommendations and potential ame-
lioration after 2013, looking at pregnancy testing (PT)
compliance, pregnancy occurrence and specialization
of the prescribing physician.

Methods: A cohort of 10 402 women aged 15–49
years initiating an acitretin treatment from January
2007 to December 2015 was identified using French
SNIIRAM (reimbursement data) and PMSI (hospitali-
zations data) databases. Pregnancy Tests (PTs) were
identified from reimbursed serum βHCG laboratory
PTs. In order to fulfil PT criteria, patients who started
treatment needed to have a PT performed 10 or fewer
days before they bought acitretin. Pregnancies were
identified based on hospital stay related to a pregnancy
or outpatient’s medicinal abortion.

Results: The number of initiations decreased from
1407 in 2012 to 929 in 2015. A PT was performed
in 37% of initiations in 2015 vs. 19% in 2012. In
2015, still 20% of initiations were performed by gen-
eral practitioners although it has been forbidden since
February 2014. Moreover, 694 pregnancies were re-
ported between January 2007 and March 2015, 92 in
2014 and 17 during the 1st quarter of 2015.

Conclusions: This study showed a better but still poor
compliance to PPP recommendations of acitretin
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treatment in France. Since teratogenicity effect could
be longer than expected (maybe more than 3 years),
acitretin prescription in women of childbearing age re-
mains a problem.

858. Patients’ Characteristics Associated with
Trajectories of Benzodiazepine Use Leading to Non
Adherence to Guidelines

Antoine Pariente1,2, Sandy Maumus-Robert1,
Ana Jarne Munoz1 and Bernard Bégaud1,2

1Univ. Bordeaux, Inserm, Bordeaux Population Health
Research Center, team Pharmacoepidemiology, UMR
1219, Bordeaux, France; 2CHU de Bordeaux, Pôle
de Santé Publique, Service de Pharmacologie
Médicale, Bordeaux, France

Background: Benzodiazepines and Z-drugs (BZDs)
have been associated with consumption levels and
time exceeding a proper use in France.

Objectives: To isolate patient (pt) patterns showing
non conform use both in terms of dose amount and
duration and to characterise these patterns.

Methods: Longitudinal analysis of BZDs use (2007–
2014). Pts > = 18 yrs with a 1st delivery of anxiolytic
(A) or hypnotic (H) BZDs in 2007, continuously cov-
ered by the major Health Insurance scheme in 2006
with no BZDs delivery, were selected from a represen-
tative sample at the 1/97th level of the French National
Health Insurance Fund database. A categorisation of
drug use focusing on the accordance with applicable
guidelines was set up, based on quarterly consumption
and episodes of use (defined as periods of drug use
without gap > = 28 days). Five states were defined:
1– No BZDs delivery; 2– < =1 A-drug or 1 H-drug;
3– > =2 A and/or H-drugs; 4– >3 A-drug deliveries
(>1 H-drug) at different dates of the quarter; 5–
>135 DDD for A-drugs within a given episode (45
DDD for H-drugs). Pts were assigned a state for each
90-day period. Trajectories of BZDs use were defined
using SAS Proc TRAJ.

Results: A total of 26 585 pts were included (age 50 ±
16 yrs, 63% women). Five groups were considered:
one-time users (OT, 54% of pts), sporadic users (Sp,
29%), low-level increasing (LLI, 5%), high-level de-
creasing (HLD, 7%), and chronic high-level users
(CHL, 4%). Age was significantly associated with
Sp, LLI, HLD and CHL membership respectively,
compared to OT (p < 10-3 for all comparisons).

Women were more likely to be Sp than OT, whereas
men were more represented amongst CHL users (p <
10-3 and p = 0.03, respectively). Hypnotic BZDs use
at initiation was associated with an increased risk of
becoming users other than OT (Sp: OR [95%CI] =
1.1 [1.0-1.1]; LLI 1.3 [1.2-1.5]; HLD: 1.5 [1.4–1.6],
and CHL 3.1 [2.8–3.3]). Similar gradients were ob-
served for antidepressant use and ongoing long-term
disease (especially psychiatric disorders) at BZDs ini-
tiation. Rates of BZDs treatments initiation by GPs
were similar among groups (91 to 93%). A sensitivity
analysis performed in pts free from cancer, coronary
disease, dementia, diabetes mellitus, or severe psychi-
atric disorders found comparable results.

Conclusions: Age, ongoing long-term disease, initia-
tion of hypnotic BZDs, and concomitant treatment by
antidepressants were associated with trajectories lead-
ing to non adherence to guidelines, and male gender
especially to chronic use beyond the recommended
dose.

859. Two-Year Statin Adherence Trajectories in
Initiators of Combined Amlodipine-Atorvastatin
Therapy: A Population-Based Study (2005–2015)

Andrea L. Schaffer1, Nicholas A. Buckley2 and
Sallie-Anne Pearson1

1University of New South Wales, Sydney, Australia;
2University of Sydney, Sydney, Australia

Background: Fixed-dose combinations (FDCs) are
increasingly used to treat cardiovascular disease.
Long-term adherence is key to preventing cardiovas-
cular events, yet there is mixed evidence that FDCs
improve adherence compared with free combination
therapy.

Objectives: We compared statin adherence in individ-
uals initiating combined amlodipine-atorvastatin ther-
apy as a FDC or free combination and identified
subgroups benefiting most from FDCs.

Methods: We used a 10% sample of Australian Phar-
maceutical Benefits Scheme dispensing data (2005–
2015) to identify individuals initiating amlodipine
and atorvastatin as a FDC (n = 3996) or free combina-
tion (n = 5434), without prior calcium channel blocker
dispensing and with or without prior statin dispensing.
We measured the proportion of days covered (PDC) in
each 30-day period over 24 months and classified pat-
terns of statin adherence using group-based trajectory
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models. We identified predictors of adherence trajecto-
ries using logistic regression.

Results: The median age was 71 years (interquartile
range 61–77) and 53% were female. We identified
four differential patterns of statin adherence over 24
months: near-perfect adherence (n = 5383), good ad-
herence (n = 1893), declining adherence (n = 1247),
and early non-adherence (n = 907). Compared with
the free combination, FDC initiators were more likely
to have near-perfect adherence if: they were previously
statin adherent irrespective of amlodipine dose
(amlodipine 5 mg: OR = 1.61, 95% CI 1.38–1.87;
amlodipine 10 mg: OR = 2.39, 95% CI 1.63–3.51);
or they were previously statin non-adherent and initi-
ated on the 5 mg amlodipine dose (OR = 1.87, 95%
CI 1.50–2.32). Statin-naïve individuals initiating on
the FDC with 10 mg amlodipine were less likely to
have near-perfect adherence (OR = 0.60, 95% CI
0.41–0.88) and more likely to have early non-adher-
ence (OR = 1.73, 95% CI 1.17–2.55).

Conclusions: The amlodipine-atorvastatin FDC was
associated with greater statin adherence among preva-
lent statin users, and individuals who initiated on
lower amlodipine doses. FDCs did not improve adher-
ence in statin-naïve individuals, and in some cases
resulted in poorer adherence.

860. Factors Associated with Antidiabetic
Medication Non-Adherence in Patients with
Incident Comorbid Depression

Carlotta Lunghi, Arsène Zongo, Jocelyne Moisan,
Jean-Pierre Grégoire and Line Guénette

Université Laval, Quebec, QC, Canada

Background: Depression has been correlated with
suboptimal adherence to antidiabetic drugs (ADs). To
our knowledge, no past studies assessed the factors as-
sociated with non-adherence measured in the post-de-
pression diagnosis period in patients having both type
2 diabetes and depression.

Objectives: To identify factors associated with non-
adherence with AD treatment among patients with
type 2 diabetes and incident depression.

Methods: We conducted a population-based retro-
spective cohort study among new AD users with a di-
agnosis of depression following AD initiation. We
used public health insurance data from Quebec. The

dependent variable was non-adherence (i.e. <90% of
days covered by ≥1 AD) in the year after a depression
diagnosis. Different sociodemographic, clinical and
medication-related variables were assessed as potential
factors of non-adherence to AD treatment. We per-
formed the analyses using univariate and multivariate
logistic regressions. Because the cut-off point of 80%
is widely used to define adherence, we performed a
sensitivity analysis using this threshold.

Results: We identified 3106 new users of ADs with a
diagnosis of depression between 2000 and 2006. Of
these individuals, 52% were considered non-adherent
to their ADs in the year after depression diagnosis.
Baseline non-adherence, younger age, the addition of
another AD to the initial treatment, less than 4 drug
claims, visits with several different physicians, high
socioeconomic status, and a small number of diabetes
complications were associated with AD non-
adherence.

Conclusions: The factors identified in the present
study may help clinicians recognize patients with type
2 diabetes and incident depression at increased risk for
non-adherence. In these patients, close follow-up and
targeted interventions could help improve adherence
to AD treatment, improve glycaemic control and re-
duce complications.

861. Computing an Individual-Level Disparity
Ratio to Meaethnic disparities in individ Ethnic
Disparities in Adherence to Cardiovascular
Medications

Gang Fang, Izabela Annis, Delesha Carpenter,
Christine Oramasionwu and Crystal Cene

UNC at Chapel Hill, Chapel Hill, NC

Background: Currently, healthcare administrative
data cannot be used to directly meaethnic disparities
in individ/ethnic disparities in individual’s medication
adherence, limiting researchers’ ability to investigate
causes of adherence disparities at the population level.

Objectives: To compute an individual race/ethnicity
disparity ratio in adherence to statins, beta-blockers,
and ACEI/ARBs among elderly Medicare patients
after acute myocardial infarction (AMI).

Methods: The US Medicare research data from years
2007–2011 were used to construct a cohort of pa-
tients, ≥65 years old, who survived an AMI and
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filled a prescription for statins, beta blockers, or
ACEI/ARBs within 30 days after hospital discharge.
Being adherent to a therapy is defined as proportion
of days covered ≥80% by the prescription supply in
the 12 months after hospital discharge. For each pa-
tient, we computed an adherence disparity ratio as
the predicted probability of being adherent, given
the patient’s race/ethnicity (White, Asian, Black,
Hispanic, Other) and demographic and clinical char-
acteristics, divided by the predicted probability of
being adherent without race/ethnicity. A ratio value
<1 suggests that a patient is less adherent than the
average patient in the cohort due to race/ethnicity.
Logistic regression models were applied to yield
the adherence probability. The distribution of the ad-
herence disparity ratio by race/ethnicity was assessed
and differences in mean disparity ratio among race/
ethnicity groups were compared using analysis of
variance.

Results: Of 209,226 patients in the cohort, 150,122
(71.8%) were treated with statins, 173,423 (82.9%)
with beta-blockers, and 138,752 with ACEI/ARBs
(66.3%). 66.1% of statin users, 66.5% of beta blocker
users, and 60.8% of ACEI/ARB users were adherent,
respectively. Compared to White patients, Black pa-
tients were least adherent to statins (OR = 0.67, 95%
CI: 0.64–0.69). Black patients also had the lowest av-
erage disparity ratio for statins adherence with a mean
(S.D.) of 0.88 (0.02), followed by Hispanic patients
with a mean of 0.91 (0.01). Patients of other race/eth-
nicity had a mean of 0.97 (0.01). White patients had a
mean of 1.01 (0.01), and Asian patients had a mean of
1.04 (0.01). Similar patterns were also observed for
beta-blockers and ACEIs/ARBs.

Conclusions: This individual-level measure of race/
ethnicity disparity in medication adherence may be
useful to study the causes of adherence disparities at
the population level.

862. Association of Guideline Adherence and
Clinical Outcomes in Management of Clostridium
Difficile Infection

Hsing-Chun Hsieh and Chien-Ming Chen

Department of Pharmacy, Chi Mei Medical Center,
Tainan, Taiwan

Background: Incidence of Clostridium difficile infec-
tion (CDI) has increased worldwide over the past
several decades, so did the morbidity and mortality

associated with CDI. Clinical guidelines had been
established and updated to recommend management
of such infection. Adherence to guidelines is sug-
gested to influence clinical outcomes of CDI.

Objectives: To investigate whether adherence to
guideline will affect clinical outcomes of CDI.

Methods: Episodes with CDI were identified by posi-
tive Clostridium difficile toxin test from Jan 1, 2016,
to Dec 31, 2016, in a medical center from Taiwan.
We reviewed medical charts of these patients and as-
sess case severity and appropriateness of treatment
(i.e., guideline adherence) in accordance with guide-
line of CDI by the American College of Gastroenterol-
ogy. Severity of CDI was categorized as mild-to-
moderate or severe with/without complication; while
appropriateness of treatment was classified as
appropriately-treated, under-treated or over-treated.
Outcomes of interest included clinical resolution, mor-
tality or recurrence of CDI. Association between
guideline adherence and clinical outcomes was ana-
lyzed by chi-square tests.

Results: One hundred and fifty-six episodes of CDI
were identified in which 72% (n = 113) were mild-
to-moderate severity. Among all events, 67% were ap-
propriately treated and 33% were undertreated. Most
events of CDI (90%) were appropriately treated in
mild-to-moderate group while only 7% were appropri-
ately treated in severe group. Appropriately treated
patients were associated with higher proportion in
resolution of diarrhea (66% vs 35%, p = 0.044) and
lower mortality rates (24% vs 33%, p = 0.022). Recur-
rence of CDI was found to be lower in appropriately
treated patients (23% vs 28%, p = 0.788), but it did
not reach significant difference when compared with
those under-treated.

Conclusions: Appropriately treated CDIs were associ-
ated with higher resolution rates of diarrhea and lower
mortality rates in a medical center from Taiwan.
Improvement in guideline adherence is needed due to
low percentage of appropriately treated CDIs in severe
patients.

863. The Relationship Between Medication
Possession Ratio and Morisky Medication
Adherence Scale-8 Among a Sample of Older
Adults with Epilepsy

Yazed AlRuthia, Huda AlZahrani and Haya Almalq
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King Saud University, Riyadh, Saudi Arabia

Background: The management of epilepsy among
older adults is challenging given the high prevalence
of multiple comorbidities, poly-pharmacy, limited
health literacy, and poor adherence. Adhering to anti-
epileptic drug regimen is essential to achieve the desir-
able outcomes; therefore, using the right measure to
assess medication adherence is crucial.

Objectives: The aim of this study was to examine the
association between medication possession ratio
(MPR) and the Morisky Medication Adherence
Scale-8 (MMAS-8) among a sample of older adults
(> = 60 years of age) with different seizure disorders
and on single antiepileptic drug regimens in two ter-
tiary care hospitals in Riyadh, Saudi Arabia.

Methods: This study was a retrospective patient charts
review in which patients, who are 60 years of age or
above, with seizure disorders, and on single antiepilep-
tic drug regimens were included in the first phase of
the study to assess their MPRs of antiepileptic drugs
throughout the last 12 months. The second phase
consisted of a phone interviews of the same patients
who were included in the first phase using the
MMAS-8 to assess their self-reported adherence. Pa-
tient sociodemographics (age, gender, education,
etc..) and comorbidities using Charlson Comorbiditiy
Index (CCI) were collected.

Results: Out of the 100 older adults with epilepsy who
were recruited in the first phase to assess their MPRs
of antiepileptic drugs, 71 responded to the phone inter-
views to assess their self-reported adherence to their
single antiepileptic drug regimens using the MMAS-
8. Almost 48% of them were male and 52% were
female. The association between patients’ MPRs and
MMAS-8 of antiepileptic drugs was not significant
(r = �0.02014, P = 0.867).

Conclusions: Although the medication possession ra-
tio (MPR) can be a reliable instrument to assess med-
ication adherence among different patient population,
this measure might not be efficient in the assessment
of medication adherence among older adults espe-
cially those with seizure disorders in which monitor-
ing their adherence to their antiepileptic drug
regimens is essential to achieve favorable treatment
outcomes.

864. Influence of Medication Regimen Complexity
on Adherence: A Systematic Review

Laís Lessa Pantuzza, Maria das Graças Braga Ceccato,
Micheline Rosa Silveira, Luane Mendes Ribeiro
Junqueira, Celline Cardoso Almeida-Brasil and
Adriano Max Moreira Reis

Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil

Background: Having a high medication regimen
complexity has been negatively associated to health
outcomes, such as hospitalizations and poor quality
of life. However, its influence on adherence has not
been well established.

Objectives: To systematically review and summarize
the evidence regarding the association between medi-
cation regimen complexity and adherence in any
pharmacotherapy.

Methods: Articles were searched using MEDLINE,
LILACS, Cochrane, CINAHL, PsycINFO and in-
cluded studies references. Search terms included med-
ication regimen complexity and medication adherence.
Randomized clinical trials, cross-sectional, cohort or
case-control studies published before March 2016 in
English, Portuguese or Spanish languages were eligi-
ble if quantitatively examined the correlation between
medication regimen complexity and medication adher-
ence in patients of any age and sex, under any type of
medication therapy. All type of instruments used to as-
sess complexity and adherence were considered. Qual-
ity assessment was conducted independently using
standard scales according of the study design.

Results: Fifty-four studies met the inclusion criteria:
37 cross-sectional and 17 cohort studies. Most of them
(51) were conducted in outpatient setting. Most fre-
quently, the studies were carried out with HIV-in-
fected individuals (10) or patients with chronic
conditions: diabetes mellitus (7), epilepsy (3) and hy-
pertension (2). Forty-two studies used only one
method to assess complexity, the most frequent ones
were a complexity index (18 studies), such as Medica-
tion Regimen Complexity Index and Antiretroviral
Regimen Complexity Index, and the number of medi-
cations (13 studies). Among the instruments used to
measure adherence, the most frequent was self-report
(29). Regimen complexity was associated with medi-
cation adherence in 36 studies. Most of them (29 stud-
ies) identified that participants with more complex
regimens were less likely to adhere to medication ther-
apy; seven studies found a direct correlation, so that
more complex regimens where related with higher
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adherence. The other studies found inconclusive re-
sults or no correlation between complexity and
adherence.

Conclusions: Although there was variability in stud-
ies’ conclusions regarding the correlation between
medication regimen complexity and medication adher-
ence, most of them showed a low to moderate-quality
evidence that, regardless the type of pharmacotherapy,
an increased regimen complexity reduces the probabil-
ity of medication adherence.

865. Reproducibility of Adherence Studies in Large
Healthcare Databases

Shirley V. Wang1, Elizabeth M. Garry2,
Patrice Verpillat3 and Amanda Patrick4

1Brigham & Women’s Hospital, Boston, MA; 2Univer-
sity of North Carolina, Chapel Hill, Chapel Hill, NC;
3Boehringer Ingelheim, Ingelheim, Germany; 4Aetion,
Inc, Waltham, MA

Background: Poor adherence to prescribed medica-
tion contributes to over 100 billion in avoidable hospi-
talization. Adherence can be operationally defined in
many ways using data from large healthcare databases.
Common measures include medication possession ra-
tio (MPR) and proportion of days covered (PDC).

Objectives: To evaluate how closely published adher-
ence studies using commercially available EHR and
claims databases can be reproduced by other
investigators.

Methods: We conducted a systematic literature search
to identify applied studies focused on adherence as a
characteristic or a risk factor. We restricted to studies
conducted in 3 data sources, CPRD, MarketScan or
UnitedHealth that were published between 01/01/
2011 and 05/30/2016. Studies that used supplemental
data linkage, years of data outside the range available
with our licenses, or used methods outside of our
scope (e.g. randomized trial, simulation, Markov
models) were excluded. We reproduced identified
studies based on the methods reported in the publica-
tions. If the publication or appendices contained insuf-
ficient detail on one or more key design/methodologic
decisions necessary to extract an analytic cohort (e.g.
timing of cohort entry, inclusion/exclusion criteria, al-
gorithm to measure adherence), we applied varied de-
cisions to try and reproduce the original findings.

Results: After applying exclusions, we identified 26
applied adherence papers implemented in the 3 li-
censed databases. Of these, 24 described adherence
during follow up (MPR and PDC as continuous mea-
sure and/or categories, i.e. ≥0.80 threshold), 2 looked
at the impact of adherence on an outcome. The team
had to make assumptions about key design and opera-
tional parameters behind cohort extraction for 52% of
the studies due to insufficient detail in reporting for the
original papers. For 26% of studies, the team had to
make assumptions about how adherence measures
were calculated in the original paper. The median
and interquartile range for the difference in continuous
measures of MPR or PDC for original papers com-
pared to reproductions was 3.2 (1.7–7.5), for categori-
cal measures, the difference in proportion considered
adherent was 9.3 (2.3–10.0).

Conclusions: Healthcare databases contain date/time
stamped information that can inform our understand-
ing of adherence, with some investigator imposed de-
cisions and assumptions. Applied adherence papers
using such data would benefit from greater transpar-
ency in reporting on methods used to extract analytic
cohorts and measure adherence.

866. Adherence to Statin Therapy and the Use of
Preventive Clinical Examinations: An Investigation
Using Claims Database in Japan

Tsugumichi Sato1, Motoyoshi Akiyama1, Haruna
Hasegawa1, Moriya Ogino1 and Kiyoshi Kubota1,2

1Tokyo University of Science, Noda, Japan; 2NPO
Drug Safety Research Unit Japan, Tokyo, Japan

Background: The healthy adherer bias can arise when
patients who adhere to preventive therapy are healthier
or more likely to be engaged in a variety of healthy
behaviors than their non-adherent counterparts.
Brookhart et al. reported that patients who adhere to
statin therapy were more likely to seek out preventive
health services, even after adjusted by various
covariates.

Objectives: To investigate whether the healthy
adherer bias arises in pharmacoepidemiology study as-
sociated with statin use in Japanese healthcare setting,
we examined the association between adherence to
statin therapy and the use of preventive health
services.
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Methods: We conducted a cohort study, using a
claims database of Japan Medical Data Center. We
identified patients age ≥20 who newly started a statin
between 2005 and July 2014. Adherers who filled
two or more prescriptions and non-adherers who filled
only one prescription for a statin during a 1-year ascer-
tainment period were followed up to 365 days. The
outcomes were the use of the following screening ex-
aminations: mammogram (MMG), prostate-specific
antigen test (PSA), fecal occult blood test (FOBT),
H. Pylori test (Pylori), gastroendoscopy (GE), and
large bowel endoscopy (LBE). We estimated crude in-
cidence rate ratios (IRRs) of adherers compared to
non-adherers for those events by person-year method
and hazard ratios (HRs) adjusted by age, sex, various
comorbid conditions, number of days in the hospital,
and Charlson Comorbidity Index as well as HRs ad-
justed by age only by Cox regression models.

Results: We identified 47,528 patients, 41,925
adherers and 5,603 non-adherers. Crude IRRs were
1.10 (95%CI: 0.84–1.43) for MMG, 1.73 (1.32–2.27)
for PSA, 1.51 (1.08–2.11) for FOBT, 1.12 (0.91–
1.39) for Pylori, 1.22 (1.08–1.37) for GE, and 1.27
(1.05–1.54) for LBE, respectively. The adjusted HRs
got close to 1.0: HRs adjusted fully/by age only were
1.11 (0.86–1.45)/1.14 (0.88–1.48) for MMG, 1.20
(0.91–1.57)/1.21 (0.92–1.59) for PSA, 1.29 (0.92–
1.81)/ 1.29 (0.92–1.80) for FOBT, 0.98 (0.79–1.22)/
0.99 (0.80–1.22) for Pylori, 1.04 (0.92–1.17)/ 1.07
(0.95–1.20) for GE, and 1.12 (0.93–1.36)/ 1.17
(0.96–1.42) for LBE, respectively.

Conclusions: Our results suggest that although
adherers to statin therapy are more likely to seek out
preventive health services, the difference is mainly be-
cause adherers are older than non-adherers. For statin
use, the healthy adherer bias, hard to adjust by rou-
tinely available covariates may not arise in Japanese
healthcare setting.

867. Assessment of Impact of Pharmacist-
Psychiatrist Collaborative Patient Education on
Medication Adherence and Quality of Life in
Patients with Bipolar Disorder

Ramesh Madha1, Ambed Mishra1, M. Kishor2,
Justin Kurian1, D.K. Tony1, G. Saikrishna1 and
A. Sravani1

1JSS College of Pharmacy, JSS University, Mysuru,
India; 2JSS Medical College & Hospital, Mysuru,
India

Background: Bipolar disorder is the sixth leading
cause among all the factors responsible for disability
globally. Provision of Pharmacist–Psychiatrist collab-
orative patient education prevents the medication
non-adherence, treatment discontinuation and related
complications, which is very high in the psychiatric
patients.

Objectives: To assess the impact of pharmacist–psy-
chiatrist collaborative patient education on medication
adherence and quality of life (QoL) in patients with
Bipolar Disorder.

Methods: A prospective randomized controlled study
was conducted in the out-patient psychiatry depart-
ment of a tertiary care teaching hospital. The patients
of either sex, aged ≥18 years, treated for bipolar disor-
der and literate were randomised into test and control
groups. Collaborative education was provided only to
the test group while control group received usual care.
Patients in both groups were followed up at three reg-
ular intervals over a period of nine months. During
each follow-ups, both medication adherence and
patients’ quality of life was assessed. The medication
adherence and quality of life were assessed by using
Medication Adherence Rating Scale (MARS) and
World Health Organization Quality of Life-BREF
(WHOQOL-BREF) questionnaire respectively. SPSS
version 21.0 was used for the data analysis and
P-values less than 0.05 were considered statistically
significant.

Results: Of the 75 bipolar disorder patients enrolled
into the study, 73 patients completed the study. Of
the 73 patients who completed the study, 38 patients
belonged to test group and rest of the patients (n =
35) belonged to the control group. Majority of the pa-
tients were male [41(56.16%) vs 32 (43.83 %)]. The
mean age of the study patients in test group was found
to be 34.71 ± 10.65 while it was 33.71 ± 11.17 for the
control group. The increase in the mean medication
adherence score in test group and control group was
found to be 1.77 ± 0.11 and 0.74 ± 0.16 respectively.
The increase in the total mean score of quality of life
for test group and control group was found to be
22.68 + 5.07 and 10.96 + 0.57 respectively. The test
group had a higher mean scores of both medication ad-
herence and quality of life, which is statistically signif-
icant (p < 0.05), when compared to control group.

Conclusions: Pharmacist–Psychiatrist collaborative
care approach is more effective in improving the
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medication adherence and quality of life in patients
with bipolar disorders.

868. Multi-Level Modelling (MLM) in Specialist
Cohort Event Monitoring (SCEM) Studies

Debabrata Roy1,2, Deborah Layton1,2,
Sarah E. Marley3 and Saad A.W. Shakir1,2

1Drug Safety Research Unit, Southampton, United
Kingdom; 2University of Portsmouth, Portsmouth,
United Kingdom; 3Select Statistical Services Ltd,
Exeter, United Kingdom

Background: Prescribing guidelines (PG) influence
treatment choice based on patient (pt) factors. Clinical
use is also influenced by non-pt factors. MLM can pro-
vide insight into sources of variability in healthcare,
where hierarchical structures exist. A SCEM study is
investigating the safety and use of rivaroxaban (R) in
clinical use, with a warfarin (W) cohort for context.

Objectives: Ad hoc MLM to explore influences on
prescribing anticoagulants.

Methods: Data on 53 NHS acute trusts in En-
gland/Wales (e.g population size, PG) were linked
to interim SCEM pt demographic and drug utili-
zation data, and prescriber details (e.g degree,
specialism). MLM was applied to 1006 (55%)
R vs. 816 W (45%) adult pts nested in 514 pre-
scribers, nested in trusts. The binary outcome
was R or W treatment. Variance components
were expressed as median ORs (median relative
increase in odds of R treatment if pt changed
prescriber/trust) and proportional change in vari-
ance (PCV) between models when successively
adding fixed effects (pt/prescriber/trust). If treat-
ment choice was dominated by pt factors, having
accounted for their effects, variance between pre-
scribers and trusts would be comparatively low.

Results: Differences between trusts and prescribers
in trusts are important in treatment choice; trust
being more influential (MORTRUST(T) = 6.9;
MORPRESCRIBER(P) = 3.9). Some pt factors had a rela-
tively large effect on odds of treatment choice, e.g. ce-
rebrovascular accident [OR 2.0 (95%CI 1.3,3.0)].
Adjusting for pt factors, MORT = 7.8 (PCV = 20%);
MORP = 4.5 (PCV = 14%). Adjusting for prescriber
factors, MORT = 7.1 (PCV = -8%); MORP = 3.8
(PCV = -19%). Adjusting for trust factors did not im-
prove the model performance.

Conclusions: In this exploratory analysis, treatment
variability appears dominated by differences between
trusts and prescribers; most notably trusts. Some pt
factors were important in treatment choice, but PCV
between models suggest that accounting for pt differ-
ences does not fully explain the variance between pre-
scribers and between trusts. This study highlights the
utility of MLM in exploring non-pt factors. This
interim analysis will be superseded on completion of
the SCEM study.

869. Evaluation of Test Data in Distributed
Research Networks: A Sentinel System Example

Emily C. Welch, Tiffany S. Woodworth,
Talia J. Menzin and Ting-Ying Jane Huang

Harvard Pilgrim Health Care Institute, Boston, MA

Background: Distributed Research Networks
(DRNs), such as the Sentinel System, are known for
their strengths over single data sources in identifying
rare exposures and outcomes by executing distributed
analytic programs in a standardized data structure.
However, because DRN users do not have direct ac-
cess to data, preliminary analysis needs to be per-
formed in a test dataset to specify analytic program
details before distribution. Representativeness of the
test dataset to the target DRN is important in ensuring
the appropriateness of analytic decisions.

Objectives: To assess the comparability of the Senti-
nel Distributed Database (SDD) to its test dataset.

Methods: We compared Sentinel’s test dataset – a
randomized sample of 6 million members from the
2009–2015 Truven Health MarketScan® Commer-
cial Claims and Encounters Database – to an SDD
sample of 187 million members from 2006 to
2015. The SDD sample comprised aggregated data
from 4 national Sentinel data partners representing
86% of the SDD population. We conducted descrip-
tive analyses on member demographics, health plan
enrollment, characteristics of diagnoses and prescrip-
tion fills, and length of stay (LOS) of inpatient
admissions.

Results: While the majority of members were 19–
64 years of age in both the SDD sample (66%)
and test dataset (72%), the SDD sample had sub-
stantially more members aged 65 and older (16%
vs 1%). Both datasets had even sex and similar
race/ethnicity distributions. Members in the test
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dataset were more likely to have both drug and
medical coverage (72% vs 57%) and a shorter me-
dian enrollment of 14 months (compared to a range
of 18–24 months in the SDD sample). For both
datasets, over 90% of diagnoses came from outpa-
tient settings, and the median days’ supply of pre-
scription fills was 30 days. The median LOS was
also consistent between the SDD sample and test
dataset (4 vs 2 days).

Conclusions: Overall, the SDD sample and test
dataset are comparable in most member demographics,
as well as dispensing and health care encounter char-
acteristics. Before finalizing analytic specifications,
SDD users should be aware of limitations on the lower
proportions of older adults and shorter enrollment pe-
riods in its test dataset. Future upgrades of Sentinel’s
test datasets should address these issues to improve
generalizability to SDD.

870. Distributed Regression Analysis in a
Distributed Health Data Network

Jessica M. Malenfant, Qoua L. Her, Sarah Malek,
Yury Vilk and Sengwee Toh

Harvard Medical School, Boston, MA

Background: Distributed health data networks use
distributed databases for efficient, privacy-protecting,
and effective public health research and surveillance
activities. Distributed regression analysis (DRA) is a
novel analytic method that does not require transfer-
ring of patient-level data in multi-database studies
but produces results statistically equivalent to those
from pooled patient-level data analysis. The execution
of DRA has been largely manual and labor-intensive.
We describe a new approach to conduct automated
DRA in the FDA’s Sentinel system, a distributed net-
work using multiple electronic health data sources
for medical product safety monitoring.

Objectives: Implement a method within the existing
PopMedNetTM (PMN) open-source platform used in
Sentinel to allow automated, iterative, privacy-
protecting, and scientifically accurate DRA in a real-
world setting.

Methods: The project had 2 work streams: (1) de-
velop DRA analytic code in SAS for multivariable-
adjusted regression models and (2) enhance PMN to
process DRA automated communication cycles
within the distributed data network. We developed a

new capability in PMN to enable the analysis center
to (1) automatically aggregate site-specific intermedi-
ate statistics to compute or update the parameter esti-
mates, which are returned to the data partners for
subsequent iterations, and (2) to allow this iterative
process to continuously refine the statistics until the
model converges. The main outcome of interest was
confirmation of analytic code accuracy and execution
of DRA in a real-world setting. The DRA analytic
code was validated against test data using results
from pooled patient-level data analysis as a bench-
mark. PMN automation was tested internally and with
external data partners.

Results: PMN software development was an iterative
process where the implementation ensured that the
functionality developed within the PMN code base
would not impact existing Sentinel workflows or sys-
tem functions. We developed and validated PMN’s
ability to perform regression analysis using only sum-
mary-level intermediate statistics and produce statisti-
cally equivalent regression parameters as pooled
individual-level data analysis.

Conclusions: This work can be leveraged in the future
for DRA in Sentinel and other networks. The function-
ality is agnostic to statistical software and can be ex-
tended to R and other software. Funding: Sentinel
Coordinating Center is funded by the FDA through
the Department of Health and Human Services Con-
tract number HHSF223201400030I.

871. Medication-Class Enrichment Analysis: A
Novel Technique to Identify Pharmacologic
Exposures Associated with Diseases

Ravy K. Vajravelu1, Ronac Mamtani1, Frank I. Scott2,
Hongzhe Li1 and James D. Lewis1

1University of Pennsylvania, Philadelphia, PA; 2Uni-
versity of Colorado Denver School of Medicine,
Aurora, CO

Background: Traditionally, pharmacoepidemiology
studies examine the association of a single exposure
with an outcome. In contrast, in genome-wide associa-
tion studies, multiple gene exposures are studied
simultaneously for association with a disease. Enrich-
ment techniques are used to distinguish relevant
findings from chance associations. We hypothesize
that similar enrichment approaches can be applied to
medication data.
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Objectives: To develop medication-class enrichment
analysis (MCEA) as a technique to identify novel
pharmacologic exposures associated with medical
conditions.

Methods:
Algorithm: The input to MCEA is a list of medi-

cations with odds ratios (ORs) generated from a
case-control study. The medications are organized
into classes using ATC codes. For each pharmaco-
logic class, an enrichment score is calculated based
on the Kolmogorov–Smirnov distribution. Statistical
significance is determined using permutation
methods.
Simulations: Simulation studies were performed to

compare the sensitivity and specificity of MCEA to lo-
gistic regression (LR). The base set contained 100
medications comprising 25 classes. Sets of ORs were
generated from a hypothetical case-control study with
4 controls per case and a mean control exposure prev-
alence of 10%. 1000 simulations were performed in
each study. In study 1, the OR of the associated class
was varied from 0.1 to 2. In subsequent studies, the
OR of associated classes was 2.0. In study 2, the pro-
portion of associated classes was varied. In study 3,
the standard error (SE) of the ORs was varied from
0.1 to 1.0.

Results: In study 1, MCEA demonstrated greater sen-
sitivity than LR for all tested ORs. Both MCEA and
LR had specificity greater than 99% over all ORs. In
study 2, MCEA had greater sensitivity than LR when
the proportion of associated classes among all classes
was less than 20%. Both MCEA and LR had specific-
ity greater than 96% over all tested proportions. In
study 3, MCEA had greater sensitivity than LR when
the SE of the ORs was less than 0.4. The specificity
of MCEA was greater than 99% over all tested SEs,
but the specificity of LR decreased linearly from 0.98
to 0.65 for SEs from 0.4 to 1.0.

Conclusions: In simulation studies, MCEA demon-
strated greater sensitivity than LR for pharmacologic
classes over all OR’s, when the proportion of associ-
ated classes is less than 20%, and when the SE of the
OR is less than 0.4. To better understand the utility
of MCEA, we will apply it to clinical data in future
studies.

872. Comparative Effectiveness Research in the
Real World: A Bayesian Framework for
Synthesising Evidence from RCT and Non-RCT
Studies

C. Elizabeth McCarron and Hongbo Yuan

CADTH, Ottawa, ON, Canada

Background: Non-randomised studies (non-RCTs),
primarily, observational studies, make up the bulk of
‘real world’ evidence. By combining randomised con-
trolled trials (RCTs) with non-RCTs, we attempt to ex-
pand the evidence base for evaluating comparative
effectiveness in the real world. This strategy supple-
ments insufficient data based solely on RCTs for pa-
tient outcomes which are directly relevant to
evidence-based decision making.

Objectives: To propose a Bayesian framework for
synthesising RCT and non-RCT studies to estimate
comparative effectiveness.

Methods: As an intervention (e.g., drug, medical de-
vice) matures over its life cycle, different sources of
evidence on its effect may become available. The pro-
posed framework adopts an iterative Bayesian ap-
proach wherein evidence from RCTs is used as a
prior distribution that is updated with information
from non-RCTs.

Results: A Bayesian framework is proposed for syn-
thesising information on the effect of an intervention
based on both RCTs and non-RCTs. The application
of the proposed framework is demonstrated in the
context of a case study. The case study consists of 4
RCTs and 40 non-RCTs comparing endovascular
and open surgical repair for the treatment of abdomi-
nal aortic aneurysms. The proposed approach in-
volves the synthesis of comparative data on the
odds of 30-day mortality from the RCTs, the result
of which is then used as a prior distribution for a
Bayesian meta-analysis combining the 40 non-RCTs.
The impact of the relative weighting of the evidence
sources is also assessed.

Conclusions: Interventions adopted for use in routine
practice will have a life cycle spanning adoption to
possible displacement or disinvestment. Evidence-
based decisions will require information on the ‘real
world’ effect of the intervention over its life cycle. A
Bayesian framework capable of synthesising informa-
tion from both RCTs and non-RCTs will allow for de-
cisions based on ‘real world’ evidence of comparative
effectiveness.

873. An Innovative Approach to Disproportionality
to Characterize the Population within a Case Series
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Scott Snyder, Jerzy E. Tyczynski and Jeremy Jokinen

AbbVie, Inc., North Chicago, IL

Background: Case series analysis requires compre-
hensive analysis of the available patient level data to
characterize the event of interest. Trends observed dur-
ing analysis are summarized with respect to that event.

Objectives: The objective of this approach to
disproportionality is to equip safety data scientists
with a tool to visualize unique characteristics within
the population queried versus the population that did
not meet the query criteria (null).

Methods: A postmarketing safety database was que-
ried for a medication and medical concept of interest
for a specified period of time. A second query was
performed with the same criteria for the null. The fre-
quency of the characteristics of age group, gender,
country, concomitant medications, medical history,
time-to-onset (TTO), and other adverse events re-
ported were compared between the two datasets.
Due to incomplete information provided in
postmarketing safety reports, a correction was incor-
porated to control for bias due to variables inconsis-
tently reported. A logistic regression analysis was
performed to identify variables predictive of group
membership for the queried population versus the
null. Statistically significant results were then
reviewed by a safety data scientist experienced with
the medication and event of interest.

Results: Of the 7 characteristics evaluated, there were
9 data points in the queried population that occurred
significantly more frequently when compared with
the null set. There were 3 concomitant mediations, 2
TTO categories, 2 countries, one age group, and gen-
der. Review by a safety data scientist confirmed these
characteristics as unique versus the null and the analy-
ses results informative based on their experience with
the medication. Although some characteristics were
expected for the event of interest, others suggested al-
ternative etiologies.

Conclusions: This approach to disproportionality
characterizes the population that experienced an event
of interest and provided the safety data scientist with a
unique perspective. The results of this approach can be
summarized graphically to show the unique pathway
that lead to the event of interest.

874. Duration of individual prescriptions and
treatment episodes in users of oral glucocorticoids
using the parametric waiting time distribution

Kristina Laugesen1, Henrik Støvring2, Jens Otto
Lunde Jørgensen1, Henrik Toft Sørensen1 and
Irene Petersen3

1Aarhus University Hospital, Aarhus, Denmark;
2Aarhus University, Aarhus, Denmark; 3University
College London, London, United Kingdom

Background: Glucocorticoids (GCs) are widely used
anti-inflammatory agents. An important issue in many
studies on effects and adverse effects is duration of
individual prescriptions, and definition of treatment
episodes. However, information on this is lacking in
many data sources.

Objectives: To estimate duration of individual pre-
scriptions in users of oral GCs and describe continuous
treatment episodes using the parametric waiting time
distribution (WTD).

Methods: Using Danish national registries we identi-
fied all prescriptions on oral GCs between 1st of Janu-
ary 1996 and 31th of December 2014. We applied the
parametric WTD to estimate duration of individual
prescriptions each year from 1996 to 2014 and esti-
mated 80th, 90th, 95th and 99th percentiles for prescrip-
tion duration. These corresponded to the time within
which 80%, 90%, 95% and 99% of users will have
presented themselves again with a new prescription re-
demption, respectively. Applying each percentile from
the parametric WTD, we used the Kaplan–Meier sur-
vival function to describe length of continuous treat-
ment episodes. This was carried out by adding the
estimated prescription duration to each prescription
and then, for each individual, creating treatment epi-
sodes from overlapping prescriptions.

Results: We identified 5,691,985 prescriptions on oral
GCs issued to 854,429 individuals. The 80th percentile
for prescription duration ranged from 87–120 days, the
90th percentile from 116-150 days, the 95th percentile
from 147-181 days and the 99th percentile ranged from
228 to 259 days over the years 1996–2014. When ap-
plying the prescription duration defined by the 80th

percentile the median length of continuous treatment
episodes was 114 days. In contrast, applying the
90th, 95th and 99th percentile median length of these
episodes was 145 days, 178 days and 256 days,
respectively.
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Conclusions: The parametric WTD provides a frame-
work for estimating duration of single prescriptions
and length of prescribing episodes for future
pharmacoepidemiological studies based on actual ob-
servations rather than arbitrary cut-offs.

875. The Impact of Overfitting Logistic Propensity
Score Models: A Simulation Study

Richard Wyss and Jessica M. Franklin

Brigham and Women’s Hospital, Boston, MA

Background: It is generally recommended that the ra-
tio of events to variables within logistic regression
models be no less than 10 to 1 to avoid overfitting
and to produce reliable parameter estimates. When
fitting logistic propensity score (PS) models, however,
previous studies have argued that overfitting is not a
concern since estimates from the PS model are not di-
rectly interpreted. However, the impact of overfitting
logistic PS models remains unclear.

Objectives: To better understand the impact that
overfitting logistic PS models has on the properties
of effect estimates.

Methods: We simulated cohort sizes of 2,000,100 in-
dependent baseline covariates, a dichotomous treat-
ment and dichotomous outcome. We considered
scenarios where we varied the treatment prevalence
{0.5, .25, .1}, outcome incidence {0.5, 0.1}, treatment
effect (odds ratio) {1, 2}, the distribution of baseline
covariates {binary, standard normal}, and the strength
of effects of covariates on treatment and outcome
{strong, moderate, weak}. PSs were implemented
through stratification and inverse probability
weighting (IPW). We evaluated performance through
bias and mean squared error (MSE) in the estimated
treatment effects.

Results: When the majority of covariates within the
model were moderate or strong confounders, the com-
mon recommendation of 10 or 20 events per covariate
was too conservative and less restrictive exposed to
covariate ratios performed well in terms of reducing
bias and MSE in estimated treatment effects. When
the PS model included large numbers of variables that
had very weak effects on treatment and outcome, how-
ever, small exposed to covariate ratios could substan-
tially increase variability and MSE in effect
estimates. Overall, IPW tended to be more sensitive
to overfitting than PS stratification.

Conclusions: The optimal exposed to covariate ratio
when fitting logistic PS models largely depends on
the strength of confounding caused by the individual
covariates within the PS model. Therefore, simple
rules that specify the maximum number of covariates
for a given study size are not appropriate for selecting
a PS model for confounding adjustment.

876. Scalable Collaborative Targeted Learning for
Large Scale and High-Dimensional Data

Cheng Ju1, Susan Gruber2, Samuel D. Lendle1,
Jessica M. Franklin3, Richard Wyss3,
Sebastian Schneeweiss3 and Mark J. van der Laan1

1University of California, Berkeley, CA; 2Harvard
Pilgrim Health Care Institute & Harvard Medical
School, Boston, MA; 3Brigham and Women’s Hospital,
Boston, MA

Background: The collaborative double robust
targeted maximum likelihood estimator (C-TMLE) is
an extension of targeted minimum loss-based estima-
tors (TMLE) that pursues an optimal strategy for esti-
mating treatment effects. The original implementation
of the C-TMLE algorithm uses a greedy forward step-
wise selection procedure to construct a nested se-
quence of candidate estimators. Cross-validation is
then used to select the estimator that minimizes bias
for the target parameter. C-TMLE has exhibited supe-
rior relative performance in analyses of sparse data,
but is very computationally intensive and is not scal-
able to large, high-dimensional datasets that are com-
mon in pharmacoepidemiology.

Objectives: In this study, we introduce two scalable
versions of C-TMLE that substantially reduce compu-
tation time by relying on easily computed data
adaptive pre-ordering of variables. We also introduce
SL-CTMLE, an approach that uses super learning to
select the best variable ordering from a set of ordering
strategies.

Methods: We used both simulations and three empir-
ical datasets based on electronic healthcare claims
databases to evaluate the performance of the scalable
C-TMLEs relative to the original C-TMLE, the aug-
mented inverse probability of treatment weighted
estimator (A-IPTW), the probability of treatment
weighting (IPTW) estimator, and standard TMLE
using an external non-collaborative estimator of the
treatment mechanism. High-dimensional covariates
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were generated from the claims data using the high-di-
mensional propensity score (hdPS) algorithm.

Results: Simulation results showed that the greedy
C-TMLE, pre-ordered C-TMLEs and SL-CTMLE per-
formed at least as well as the best performing estima-
tors under every simulated scenario and that these
C-TMLE based estimators had similar performance
to each other. In the empirical examples, all C-TMLEs
provided similar estimates and mean squared errors.
Scalable C-TMLE analyses ran ten times faster than
the original C-TMLE in larger datasets.

Conclusions: Both the simulation studies and empiri-
cal examples demonstrated the performance and time
efficiency of the scalable collaborative targeted maxi-
mum likelihood estimation. The scalable C-TMLE is
a feasible option for analyses utilizing large healthcare
claims databases.

877. Review of Methods for Propensity Score
Matched Subgroup Analysis and Their Application
in Peer Reviewed Research Studies

Shirley V. Wang1, Mengdong He1, Yinzhu Jin1,
Richie Wyss1, HoJin Shin1, Yong Ma2, Stephine
Keeton2, Bruce Fireman3, Sara Karami4, Jacqueline
M. Major5, Sebastian Schneeweiss1 and
Joshua J. Gagne1

1Brigham & Women’s Hospital, Harvard Medical
School, Boston, MA; 2Office of Biostatistics, Center
for Drug Evaluation and Research, US Food and
Drug Administration, Silver Spring, MD; 3Kaiser
Permanente Northern California, Oakland, CA; 4Of-
fice of Pharmacovigilance and Epidemiology, Center
for Drug Evaluation and Research, US Food and
Drug Administration, Silver Spring, MD; 5Office of
Pharmacovigilance and Epidemiology, Center for
Drug Evaluation and Research, US Food and Drug
Administration, SIiver Spring, MD

Background: In pharmacoepidemiologic investiga-
tions, interest is often in the assessment of safety
signals among all patients for whom compared
treatments are reasonable alternatives, but specific
subgroups may also be of interest. The optimal method
for propensity score (PS) matching in subgroup analy-
ses in this context is unknown.

Objectives: To conduct a systematic literature review
of methodologic and applied papers using PS
matching for subgroup analyses.

Methods:We conducted a systematic literature review
of methodologic papers that compared the perfor-
mance of alternative methods to implement PS
matched subgroup analyses and examined how PS
matching has been used for subgroup analyses in ap-
plied studies.

Results: We identified 5 methods papers reporting
small improvements in covariate balance and bias with
use of a subgroup-specific PS instead of a mis-speci-
fied overall PS within subgroups. Methods papers only
compared strategies involving re-matching on PS
within subgroups. Applied papers (N = 83) frequently
used PS for subgroup analysis in ways not evaluated in
methods papers, 33% used PS to match in the overall
cohort, then split the 1:1 matched cohort into sub-
groups for analysis without further adjustment. In
25% of the applied papers, there was insufficient detail
to clearly determine how PS matching was imple-
mented for subgroup analysis.

Conclusions: While the performance of several alter-
native ways to use PS to match in subgroup analyses
has been evaluated in the literature, the strategies eval-
uated in method literature do not include the strategies
commonly used to conduct PS matched subgroup
analyses in applied studies. There is a need to better
understand the performance of commonly used
methods and determine optimal strategies for PS
matching in subgroup analyses, particularly within set-
tings with low exposure, infrequent outcomes and
multiple subgroups of interest. Important consider-
ations when comparing strategies for PS matching in
subgroups include performance in terms of bias reduc-
tion, transparency and ease of implementation.

878. Propensity Score Trimming to Enhance
Validity in Comparative Effectiveness Research

Richard Wyss1, Til Stürmer2, Joshua J. Gagne1,
Justin Bohn1 and Robert J. Glynn1

1Brigham and Women’s Hospital, Boston, MA; 2Uni-
versity of North Carolina, Chapel Hill, NC

Background: When making treatment comparisons,
previous studies have discussed the importance of
restricting the study analysis to a subgroup of the pop-
ulation where there is sufficient overlap in covariate
support. Restriction based on the propensity score
(PS) has been proposed as a simple way to identify
groups where there is strong treatment equipoise.
However, guidelines for determining how aggressive
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an approach one should take when trimming the popu-
lation remain unclear.

Objectives: To develop data-adaptive diagnostics and
recommendations for PS trimming.

Methods:We evaluated strategies for trimming on the
PS within two empirical studies. The first compared
the effect of Cox-2 inhibitors versus non-steroidal
anti-inflammatory drugs (NSAIDs) on gastrointestinal
complications in Medicare beneficiaries (1999–2002).
The second compared initiators of dabigatran versus
warfarin on major bleeding events within the
Marketscan database (2010–2013). For each dataset,
we trimmed 1% up to 40% of the study population.
We compared unadjusted and PS stratified effect esti-
mates to observe the sensitivity of the estimates to
the percent trimmed.

Results: The full population unadjusted and adjusted
odds ratios were 1.09 (95% confidence interval, 0.91,
1.30) and 0.93 (0.77, 1.12), respectively, for the
NSAID example. After trimming, adjusted odds ratios
ranged from 0.97 (0.81, 1.16) for the 1% trimmed pop-
ulation to 0.84 (0.64, 1.12) for the 40% trimmed pop-
ulation. For the NOAC example, the full population
unadjusted and adjusted hazard ratios were 0.63
(0.58, 0.68) and 0.82 (0.75, 0.89), respectively. After
trimming, hazard ratios ranged from 0.82 (0.75, 0.89)
for the 1% trimmed population to 0.81 (0.72, 0.91)
for the 40% trimmed population.

Conclusions: The degree of overlap in PS distribu-
tions between compared groups and subject matter
knowledge can direct the amount of trimming to ap-
ply in a given study. In the NOAC example, concerns
regarding strong unmeasured confounding were small
and effect estimates were fairly robust across the
trimmed populations. In the NSAID example, strong
unmeasured confounding was expected and likely
contributed to the sensitivity of effect estimates across
the trimmed populations. In such settings, more ag-
gressive trimming that is planned at the design stage
of the analysis may improve the validity of treatment
comparisons by allowing researchers to identify a
population with stronger equipoise, The final esti-
mate, however, will always need to be interpreted
carefully.

879. Reducing Unmeasured Confounding by
Frailty Through Restriction When Estimating
Influenza Vaccine Effectiveness in Older Adults

Henry T. Zhang1, Leah J. McGrath2, Alan R. Ellis3,
Richard Wyss4, Jennifer L. Lund1 and Til Stürmer1

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2RTI Health Solutions, Research Triangle
Park, NC; 3North Carolina State University, Raleigh,
NC; 4Brigham and Women’s Hospital, Harvard
Medical School, Boston, MA

Background: Unmeasured confounding by frailty
may explain the exaggerated protective association be-
tween seasonal influenza vaccination and all-cause
mortality prior to the influenza season reported in
non-experimental studies. Since frail patients are less
likely to initiate preventive drugs, restricting influenza
vaccine cohorts (vaccinated and unvaccinated) to initi-
ators of preventive drugs should reduce the prevalence
of frailty and result in less confounded vaccine effect
estimates.

Objectives: To determine if restriction to new users of
preventive drugs reduces unmeasured confounding by
frailty when estimating the association between influ-
enza vaccination and pre-influenza season mortality,
a negative control outcome, in older adults.

Methods: We identified U.S. Medicare beneficiaries
who were ≥66 years of age on September 1, 2010,
with ≥14 months of prior continuous fee-for-service
Parts A, B, and D enrollment for assessment of demo-
graphics, comorbidities, healthcare use, prescription
drug use, and frailty predictors. We then identified
those initiating statins, anti-glaucoma drugs, or beta
blockers in August 2010. We followed beneficiaries
for all-cause mortality until the start of the influenza
season. This process was repeated for the influenza
seasons starting in 2011–2013, resulting in a cohort
covering 4 influenza seasons. We used multivariable
Cox proportional hazards models with a time-varying
exposure to estimate adjusted hazard ratios (aHRs)
for the association between influenza vaccination and
all-cause mortality.

Results: We followed a total of 9,210,919 beneficia-
ries up to a maximum of 150 days (median: 84 days).
Only 47% were vaccinated while 1.6% died. We then
identified 67,483 statin, 23,002 anti-glaucoma, and
51,787 beta blocker initiators. The pre-season aHR
was 0.71 (95% CI: 0.70, 0.72) in the full cohort,
0.78 (0.66, 0.92) in statin initiators, 0.78 (0.58,
1.03) in anti-glaucoma initiators, and 0.62 (0.54,
0.71) in beta blocker initiators. Additional restrictions
excluding use of 10 drug classes associated with
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increased mortality moved the aHR to 0.78 (0.47,
1.20) in statin initiators, 1.00 (0.49, 2.06) in anti-
glaucoma initiators, and 0.80 (0.50, 1.27) in beta
blocker initiators.

Conclusions: Restricting to new users of preventive
drugs can reduce unmeasured confounding by frailty,
but this improvement is not consistent across drug
classes. Additional restrictions may further reduce un-
measured confounding by frailty.

880. Using Internally Estimated Risk Scores to
Evaluate Treatment Effect Heterogeneity in
Comparative Safety and Effectiveness Research

Richard Wyss, Justin Bohn and Joshua J. Gagne

Brigham and Women’s Hospital, Boston, MA

Background: Treatment guidelines in clinical medi-
cine often consider benefit/risk trade-offs within cate-
gories of disease risk. When externally developed
risk scores are unavailable, internally estimated risk
scores can be useful in identifying population sub-
groups that are most likely to benefit from treatment
assignment. Internally estimated risk scores, however,
are particularly sensitive to overfitting, which can lead
to false signals of effect heterogeneity across the distri-
bution of disease risk.

Objectives: To evaluate strategies for developing in-
ternally estimated risk scores and explore diagnostics
for assessing their validity in identifying effect
heterogeneity.

Methods: We compared the effect of dabigatran ver-
sus warfarin on major bleeding events within the
Marketscan database (2010–2013). We modeled dis-
ease risk within the warfarin group, then used this
fitted model to predict disease risk in the full cohort.
We estimated disease risk using logistic regression,
Super Learner based on a weighted combination of
logistic regression and non-parametric machine
learning algorithms, and variations of the recently
proposed leave-one-out prediction modeling. We
assessed each model’s validity in assessing effect
heterogeneity using a recently proposed diagnostic
termed the “dry-run” analysis. We used the esti-
mated risk scores to divide the study population into
low, medium and high risk groups. Treatment effects
were estimated within each subgroup using Cox pro-
portional hazards models after stratifying on the

propensity score (PS) to adjust for any residual
confounding.

Results: Risk scores that were produced from a varia-
tion of the leave-one-out procedure were the most con-
sistent in avoiding false signals of effect heterogeneity
according to dry-run analyses. Dividing the population
into low, moderate, and high-risk groups based on a
variation of the leave-one-out procedure resulted in
PS stratified HRs of 0.76 (0.63, 0.9), 0.80 (0.69,
0.91) and 0.88 (0.78, 0.99) as compared to HRs of
0.79 (0.66, 0.93), 0.82 (0.73, 0.94) and 0.81 (0.72,
0.91), respectively, with subgroups based on risk
scores that did not incorporate the leave-one-out
procedure.

Conclusions: Leave-one-out prediction modeling may
be promising for improving the validity of subgroup
analyses based on internally estimated risk scores.
Dry-run analyses can also be a useful diagnostic for
assessing the validity of internally estimated risk
scores in evaluating heterogeneity.

881. The Impact of Differential Exposure
Misclassification on Performance of Propensity
Score Methods

Mollie Wood1, Hedvig Nordeng1, Stavroula
Chrysanthopoulou2 and Kate Lapane2

1University of Oslo, Oslo, Norway; 2University of
Massachusetts Medical School, Worcester, MA

Background: Differential exposure misclassification
(DEM) can arise in studies where data are collected
retrospectively, resulting in different exposure infor-
mation quality for individuals with and without the
outcome of interest. DEM may result in unpredictable
bias, and is a serious threat to validity. Propensity
score (PS) methods are frequently used to reduce con-
founding bias, but our previous work suggests that
some implementations are more susceptible to
nondifferential exposure misclassification; however,
no previous work has examined the impact of DEM
on the ability of PS methods to reduce confounding
bias.

Objectives: To compare the performance of common
propensity score methods under differential exposure
misclassification, using simulation.

Methods: We conducted a simulation study based on
opioid exposure during pregnancy and low birth
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weight in infants. We simulated 10 confounders, and
a dichotomous exposure variable conditional on these
confounders. We generated a binary outcome Y con-
ditional on both exposure and covariates, setting the
true exposure effect to OR = 2.0. We examined two
scenarios interchanging exposure misclassification be-
tween cases and non-cases, for varying levels of sen-
sitivity and specificity. We fit models based on the
misclassified exposure and compared five common
PS methods (matching[M], regression adjustment
[RA], inverse probability of treatment weighting
[IPTW], standardized mortality weighting[SMRW],
and stratification[S])in terms of bias and coverage of
95% confidence intervals.

Results: PS estimates were similar in most scenarios,
with some exceptions. For fixed specificity and
misclassified non-cases, losses in sensitivity resulted
in greater bias and lower coverage for weighting esti-
mators (bias [�30%, �20%] for SMRW and IPTW,
vs [�15%, �7%] for M, S, and RA). On the contrary,
weighting estimates performed better with losses of
specificity only when cases were misclassified (bias
<10% for IPTW and SMRW, vs >20% for S, M,
and RA).

Conclusions: These preliminary results suggest re-
searchers should consider exposure misclassification
when choosing a PS method for confounding control.

882. Comparison of Statistical Efficiency of Self-
controlled Case Series and Case-Crossover Designs
in Vaccine Safety

Javeed Khan1,2, Maria de Ridder2, Christel Faes1 and
Miriam C.J.M. Sturkenboom2

1Universiteit Hasselt, Hasselt, Belgium; 2Erasmus
University Medical Center, Rotterdam, Netherlands

Background: Safety of vaccines is very relevant for
the benefit /risk of a vaccine since vaccinees are gener-
ally healthy individuals. To build capacity and provide
information on serious and rare events following im-
munization, global collaborative studies are promoted
by WHO, including higher and lower income settings.
Case-only designs are very efficient and feasible
through sentinel sites in all settings. The self-con-
trolled case series (SCCS) has been widely used for
vaccine safety assessment, but requires follow-up after
the event occurs, which may be complicated in set-
tings without automated registries. The case-crossover
(CCO) has been used in the drug area is case-only and

does not require post-event follow-up. We wanted to
explore whether the case-crossover would be suitable
for sentinel based case only designs.

Objectives: To compare statistical efficiency of two
case-only designs: SCCS and CCO using a simulation
study.

Methods: We simulated scenarios where each child
with start of follow-up at age 270 and end of follow-
up at 732 days was exposed to the vaccine and
encountered the event. We varied the distribution of
exposure dates from being uniform over the full
follow-up till short periods during follow (mimicking
fixed age of vaccination schedule). The ratio of proba-
bility of an event in the period following the vaccina-
tion compared to the remainder of the follow-up was
fixed, representing the true incidence rate ratio. SCCS
and CCO analyses were performed on these data. To
inspect the impact of censoring on discharge date in
the SCCS analysis, we censored the follow-up infor-
mation after event for part of the cases, in a sub-
analysis.

Results: Both SCCS and CCO analyses produced un-
biased results when the exposure dates were uni-
formly distributed over the full follow-up period.
The CCO was less efficient since only the period be-
fore case occurrence was used to assess exposure.
Variation in distribution of exposure dates did not
bias the result of the SCCS when the full follow-up
information was available. However, when the fol-
low-up information was censored at discharge and
the exposures were distributed closer to either start
or end of follow-up, SCCS gave biased results.
CCO was found to less biased in these scenarios.
However, in all examples, the SCCS was found to
be more efficient than CCO analysis.

Conclusions: In situations where the assumption for
SCCS of independence of follow-up duration from
event occurrence is not fulfilled, CCO is unbiased
but much less efficient.

883. Abstract Withdrawn

884. The Use of Group-Based Trajectory Models to
Characterize Longitudinal Patterns of Nonmotor
Symptoms in Patients with Parkinson’s Disease in
Japan

Shih-Wei Chiu and Takuhiro Yamaguchi
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Tohoku University Graduate School of Medicine,
Sendai, Japan

Background: Nonmotor symptoms (NMSs) have a
significant impact on patients’ quality of life, but very
few research has been performed on the management
of NMSs. And little is known about the varying pat-
terns of NMSs over time in real world. The group-
based trajectory models was shown to be superior for
identifying underlying longitudinal trajectories. But
this method is not well known in clinical researches
and need more practical application.

Objectives: The aim was to evaluate group-based tra-
jectory models used to identify patterns of long-term
changes of NMSs using the Movement Disorder Soci-
ety unified Parkinson’s disease rating scale (MDS-
UPDRS) part I total score.

Methods: We used the data from the first-in-Japan
large-scale observational study for NMSs and treat-
ment in patients with PD (J-FIRST). Patients were en-
rolled between March 2014 and January 2015 in 35
sites throughout Japan and were prospectively exam-
ined for 52 weeks. The MDS-UPDRS part I were mea-
sured at baseline, 13, 26, 39, and 52 weeks. And the
change from baseline was used as outcome to perform
group-based trajectory analysis. A quadratic regres-
sion model was choosen to identify trajectory groups
using ProcTraj, a free downloadable add-on package
to base SAS. We estimated models using between 2
and 6 groups. The Bayesian Information Criterion
(BIC), trajectory group size, probability of member-
ship in each group and diffuculty of interpretation
were used to select the optimal model for defining tra-
jectory groups.

Results: According to BIC, the best fitted model is 6-
group model, with 2 rising groups (2.70%, 16.50% of
the study population), 2 small change group (32.40%,
31.7%), and 2 declining groups (13.2%, 3.4%). When
considering about trajectory group size, the best model
would be 3-group model, with one rising group
(21.30%), one small change group (62.10%) and one
declining group (16.5%). All 5 group-based trajectory
models can identify distinct patterns very well when
used to characterize longitudinal change of NMSs.

Conclusions: While the determination of group’s
number may be totally different between clinical and
statistical views, the performance of trajectory models
was superior. Group-based trajectory models may be
useful for identifying longitudinal patterns of NMSs.

885. Changepoint Analysis in Pharmacovigilance
Signal Detection

Joep Scholl1, Florence van Hunsel1 and
Eugène van Puijenbroek1,2

1Netherlands Pharmacovigilance Centre Lareb,
’s-Hertogenbosch, Netherlands; 2University of
Groningen, Groningen, Netherlands

Background: Case-by-case assessment and statistical
screening based on disproportionality analysis (DPA)
are the cornerstone of monitoring drug safety informa-
tion in spontaneous reporting systems. However, these
methods are less suitable for identifying reporting
trends over time, which may be indicative of a partic-
ular safety issue.

Objectives: To develop a method to identify temporal
changes in reporting patterns for early detection of
possible safety issues.

Methods: Spontaneous ADR reports containing sus-
pect drugs with history of peak reporting were in-
cluded. This peak reporting could have several
causes including media attention. For each suspect
drug a period of ten weeks was selected (with the peak
of reports occurring in the last week) as the positive
control group. The period of 9 weeks prior to the peak
was chosen as the negative control group. As a result,
each drug has its own negative control. In order to de-
tect changes in reporting pattern, we performed a
changepoint analysis based on the variance in the
number of received reports per week. Penalties used
to compensate for overfitting were: asymptotic (p =
0.05), Akaike Information Component (AIC), Bayes-
ian Information Component (BIC), and Modified
Bayesian Information Component (MBIC). The per-
formance for each model was based on the Youden’s
index (sensitivity + specificity�1). Additionally, a re-
classification analysis, where a minimum of 4 reports
was considered necessary to constitute a true peak
was performed.

Results: A total of 15 drugs known to have historical
peaks in reporting were selected. The median number
of reports during the peak period was 31 (range 4–
1481). The Youden’s index was highest for the AIC
and BIC penalties (both 0.60), followed by asymptotic
and MBIC (both 0.53). After reclassification the
Youden’s index increased to 0.80 (AIC and BIC),
0.67 (asymptotic), and 0.73 (MBIC) respectively.
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The presence of false positives was mainly due to
small peaks occurring prior to the predefined peak of
interest.

Conclusions: The detection of temporal changes in
reporting patterns using changepoint analysis seems a
feasible option and could be a valuable addition to
standard pharmacovigilance practices.

886. Evaluating Case-Crossover Design as a
Screening Tool for Clinically Relevant Drug-Drug
Interactions: Statins and Rhabdomyolysis

Katsiaryna Bykov1,2, Sebastian Schneeweiss1,2,
Robert J. Glynn1,2, Murray A. Mittleman1 and
Joshua J. Gagne1,2

1Harvard T.H. Chan School of Public Health, Boston,
MA; 2Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA

Background: Pharmacological studies suggest that
drug–drug interactions (DDI) pose a potentially seri-
ous public health concern; however, empirical data
on their clinical impact are scarce. Electronic
healthcare claims data offer great opportunity to iden-
tify and quantify the clinical relevance of DDIs and
self-controlled designs are particularly promising for
high-throughput DDI screening.

Objectives: To assess the case-crossover design by
evaluating a well-described interaction between statins
metabolized by cytochrome P450 (CYP) 3A4 (simva-
statin, lovastatin, atorvastatin) and CYP3A4 inhibitors
(clarithromycin and erythromycin) and to develop a
screening strategy for statin-related DDIs.

Methods: Using 5 US claims databases (1998–2015),
we identified patients who were hospitalized for rhab-
domyolysis and were continuously exposed to
CYP3A4-metabolized statins prior to hospitalization
for the duration of the study periods. Exposure to
clarithromycin or erythromycin during a defined haz-
ard period preceding the hospitalization was compared
to exposure during a referent period using conditional
logistic regression. We varied the timing and durations
of these periods to evaluate their impact on the results.
Case-crossover analysis of exposure to azithromycin
was conducted as a negative control. Hypothesis-free
screening was performed using 30-day hazard and ref-
erent periods, 3-day induction and 30-day washout.
False discovery rate (FDR) was computed to address
multiple comparisons.

Results: Clarithromycin and erythromycin were
strongly associated with rhabdomyolysis when added
to treatment with CYP3A4-metabolized statins (OR,
4.13; 95% CI, 2.35 to 7.26; 3-day induction, 21-day
periods), while no significant association with
azithromycin was detected (OR, 1.15; 95% CI, 0.90
to 1.47). Screening identified 6 drugs that were associ-
ated with increased risk of rhabdomyolysis in patients
exposed to the CYP3A4-metabolized statins, with
FDR q-value below 0.05; 2 represented known
interactions.

Conclusions: The case-crossover approach success-
fully confirmed a known DDI and may be useful for
DDI screening, the results of which will need to be
supplemented by customized drug-specific studies.

887. Hip Fracture and Risk of Myocardial
Infarction and Stroke in Danmark 1995–2015

Alma B. Pedersen, Vera Ehrenstein,
Szimonetta Szépligeti and Henrik T. Sorensen

Aarhus University Hospital, Aarhus, Denmark

Background: Hip fractures are associated with in-
creased mortality from cardiovascular diseases.
However, few studies are available on the risks of
myocardial infarction (MI) and stroke after hip
fracture.

Objectives: We evaluated the risk of MI and stroke
among hip fracture patients in Denmark during a 20-
year period.

Methods: We conducted a population-based cohort
study using prospectively collected data from all hos-
pitals in Denmark during 1995 to 2015. We examined
the risk of MI and stroke among 110,563 incident hip
fracture patients aged ≥55 years and 552,774 compar-
ison cohort members from the general population. We
calculated cumulative incidence and hazard ratios
(HRs), both crude and adjusted for comorbidity, with
95% confidence intervals (CIs) based on Cox
regression.

Results: Within 30 days of hip fracture, the cumula-
tive incidences of MI and stroke were higher in hip
fracture patients than in the general population:
1.16% versus 0.10% for MI (adjusted HR for MI =
12.60 (95% CI 11.24–14.13) and 2.21% versus
0.24% for stroke (adjusted HR for stroke = 8.67
(95% CI 8.04–9.36). During 31–365 days following
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hip fracture, the adjusted HR for MI decreased to 1.06
(95% CI 0.99–1.15), with further decrease during the
remaining 20 years of the follow-up period. The ad-
justed HR for stroke was 1.29 (95% CI 1.23–1.36)
during 31–365 days following hip fracture, and it
remained elevated for up to 10 years, but decreased
to risk of the general during the remained of the fol-
low-up period (>10 years to a maximum of 20 years).
The magnitude and duration of increased adjusted HRs
for MI and stroke were similar regardless of patients’
age, gender, and comorbidity level.

Conclusions: Hip fracture patients have a greater risk
of MI or stroke than the general population up to one
year after the fracture. Risk of stroke, but not MI,
was elevated up to 10 years following hip fracture. It
is plausible that the excess risk of MI and stroke within
30 days is mediated by surgery itself, whereas the sub-
sequent elevated most likely persists due to
confounding.

888. Excess Risk of Venous Thromboembolism in
Hip Fracture Patients. A Danish Nationwide Study
1995–2015

Alma B. Pedersen, Vera Ehrenstein,
Szimonetta Szepligeti and Henrik T. Sørensen

Aarhus university hospital, Aarhus, Denmark

Background: Hip fracture is a serious osteoporotic
fracture associated with 30% mortality within the fol-
lowing year. Hip fracture patients are especially vul-
nerable to VTE for several reasons. No study has
examined the magnitude or duration of potential ex-
cess VTE risk among hip fracture patients or the dura-
tion of this potential risk.

Objectives: We conducted a nationwide cohort study
to examine the risk of VTE in hip fracture patients
and a comparison cohort from the general population
over a 20-year period, overall and by age, gender,
and comorbidity level.

Methods:We used the Danish National Patient Regis-
try to identify patients with incident hip fracture aged
≥55 years (n = 110,563) between 1995 and 2015.
We sampled a comparison cohort without hip fracture
from the general population (n = 552,774). We used
regression analyses to estimate adjusted hazard ratios
(HR).

Results: Among hip fracture patients, the cumulative
incidences of VTE were 0.73% within 30 days and
0.83% within 31–365 days following diagnosis. In
the comparison cohort, the corresponding cumulative
incidences were 0.05% and 0.43%, respectively. The
adjusted HRs of VTE among hip fracture patients were
17.29 [95% confidence interval (CI): 14.74–20.28]
during the first 30 days following surgery and 2.13
(95% CI: 1.95–2.32) during 31–365 days following
surgery, compared with the general population cohort.
The relative risks of VTE also were increased during
1–5 years following fracture (HR = 1.03, 95% CI:
0.96–1.11) and 6–10 years following fracture (HR =
1.11, 95% CI: 1.00–1.23). The adjusted HR of VTE
was elevated regardless of patients’ age, gender, co-
morbidity level, previous VTE and previous any oste-
oporotic fracture up to one year following hip fracture.

Conclusions: Hip fracture patients are at increased ex-
cess risk of VTE immediately following their fracture
and up to 10 years thereafter. The elevated risk was ex-
tending far beyond the duration of pharmacological
thromboprophylaxis recommended for hip fracture pa-
tients. The absolute risks of VTE remained low.

889. Migraine and Cardiovascular Disease. The
Impact of Hormones, Anti-Thrombotic Medication
and Comorbidity in Two Population-Based, Case-
Control Studies

Merete Osler1,2, Ida Wium-Andersen1,3,
Martin Balslev Jørgensen3, Terese Jørgensen2 and
Marie Wium-Andersen4

1Research Center for Prevention and Health,
Copenhagen, Denmark; 2Department of Public
Health, University of Copenhagen, Copenhagen,
Denmark; 3Department of Psychiatry O, Rigshospitalet,
Copenhagen, Denmark; 4Department of Psychiatry,
Frederiksberg Hospital, Copenhagen, Denmark

Background: Migraine has been associated with in-
creased risk of cardiovascular disease but the pathoge-
netic mechanisms are unknown.

Objectives: To examine the association of migraine
diagnosis and medication with cardiovascular disease
and the influence of potential explanatory factors.

Methods: Data from the Danish National Patient Reg-
istry (DNPR) was used to establish two case-control
studies including all first-time hospital contacts for
stroke (n = 155 216) between 2001 and 2011 or ACS
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(n = 97 799) between 2001 and 2009 and two matched
control groups sampled from the background popula-
tion. Hospital diagnoses of migraine and use of mi-
graine medication were exposures and associations
(odds ratios (OR)) calculated using multiple logistic
regression. Data from DNPR and the Danish
Prescription Registry on comorbidity, use of oral
contraceptives, hormone replacement therapy, or
anti-thrombotic medication prior to diagnosis were in-
cluded as explanatory factors. Potential confounding
was also addressed by including other types of head-
ache or general headache medication use as negative
control exposures.

Results: Hospital diagnosed migraine was associated
with all stroke and acute coronary syndrome sub-
types with ischemic stroke and angina having the
highest odds. Age modified the associationsbetween
a migraine diagnosis and stroke subtypes with the
youngest age groups (<50 years) having the stron-
gest associations. Hormone use or anti-thrombotic
treatment did not influence any of the associations
explored. The associations were neither explained
by adjustment for other explanatory covariables or
when compared with negative control exposures
with similar confounding but no assumed shared
pathogenesis.

Conclusions: Hospital diagnosed migraine was asso-
ciated with stroke and ACS independent of subtype.
These associations were not explained by adjustment
for hormone use, anti-thrombotic treatment or other
covariables. Thus, our study does not support throm-
boembolism to be a leading mechanism linking mi-
graine and cardiovascular disease.

890. Investigating Eczema as a Risk Factor for
Cardiovascular Disease Outcomes in a UK Adult
Population

Sinead M. Langan1, Richard Silverwood1, Harriet
Forbes1, Katrina Abuabara2, Krishnan Bhaskaran1,
Morten Schmitt3, Sigrun Schmitt3 and Liam Smeeth1

1London School of Hygiene and Tropical Medicine,
London, United Kingdom; 2University of California,
San Francisco, CA; 3University of Aarhus, Aarhus,
Denmark

Background: Traditionally, eczema has been consid-
ered a disease of childhood; however, there is a signif-
icant eczema burden into adult life, and outcomes are
relatively unexplored. Mechanistic work suggests that

eczema may be associated with increased risk of car-
diovascular events, yet the epidemiological literature
to date is inconclusive.

Objectives: The aim of this study was to assess
whether adults with eczema are at greater risk of
cardiovascular events than patients without eczema.

Methods: We undertook a cohort study using UK pri-
mary care data from the Clinical Practice Research
Datalink (CPRD) and linked secondary care data from
the Hospital Episodes Statistics (HES), among patients
contributing data to the CPRD between April 1997
and March 2015. The study population included pa-
tients aged 18 years or greater with incident or preva-
lent eczema, matched (on age, gender, general practice
and calendar time) to up to five patients without ec-
zema. Patients with a history of cardiovascular disease
were excluded. We used Cox regression with attained
age as the underlying timescale to generate hazard ra-
tios for the association between eczema and first ever
stroke and myocardial infarction (recorded in CPRD
or HES).

Results: 469,453 eczema patients were matched to
233,3014 patients without eczema. The median age
of the cohort was 39.9 years at cohort entry and
59.2% were female. After adjusting for age, gender,
date at cohort entry and practice there was evidence
of a small increased risk of stroke (HR 1.07, 99%CI
1.03-1.12) and myocardial infarction (HR 1.09, 99%
CI 1.05-1.14) among eczema patients. We will exam-
ine the robustness of our results using several sensitiv-
ity analyses.

Conclusions: Initial results suggests that eczema pa-
tients have a small increased risk of developing stroke
and myocardial infarction. Consideration could be
given to developing prevention strategies to reduce
cardiovascuar disease risk among patients with
eczema.

891. Long-Term Outcomes After Myocardial
Infarction: A Cohort Study in the French National
Claims Database

Nicholas Moore1, Patrick Blin1,
Caroline Dureau-Pournin1, Regis Lassalle2,
Jeremy Jove1, Nicolas Danchin3 and
Cecile Droz-Perroteau1

1University of Bordeaux, Bordeaux, France; 2Univer-
sity of Bordeaux, Paris, France; 3HEGP, Paris, France
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Background: Long-term survival and factors
influencing long-term survival after myocardial infarc-
tion are rarely described in clinical trials

Objectives: The present study aimed to describe real-
life outcomes in stable post-myocardial infarction (MI)
patients

Methods: One-year event-free post-MI patients were
identified in the French claims database representative
1/97 sample (2005–2010) and followed up for 3 fur-
ther years. Outcomes were a composite of all-cause
death or hospital admission for MI or stroke, the indi-
vidual events, and major bleeding. Analysis used
fully adjusted multiple Cox proportional hazards
models.

Results: There were 1585 post-MI patients totalling
3926 person-years (PY)); 68% were male; mean age
was 66 (SD 15) in post-MI. At inclusion, one year
after the initial MI, 98.2% of all patients were still
exposed to evidence-based secondary prevention
drugs (EBD) including aspirin (88.5%), beta-blockers
(86.1%), Angiotensin converting enzyme inhibitors or
angiotensin receptor blockers (82.0%), and statins
(90.9 %). Outcomes per 100 PY [95%CI] were 6.3
[5.6–7.1] for the composite outcome, 5.1 [4.4–5.8]
for all-cause death; 1.0 [0.7–1.3] for MI; 0.6 [0.4–
0.9] for stroke; 1.3 [0.9–1.6] for major bleeding.
Event rates were stable over the three study years.
Factors present at inclusion associated with outcomes
were: for death, age (HR [95%CI] 1.05 [1.03; 1.06]
per year, diabetes (1.53 [1.13; 2.08]), previous ACS
(1.40 [1.00; 1.97]), atrial fibrillation (1.49 [1.06;
2.10]), heart failure (1.56 [1.14; 2.14]) chronic renal
disease (1.59 [1.05; 2.39]), COPD (1.58 [1.08;
2.31]) Cancer (2.01 [1.43; 2.83]), and peripheral arte-
rial disease (1.75 [1.18; 2.61]). Factors associated
with repeat acute coronary syndrome were diabetes
(1.65 [1.05; 2.59]) and COPD (2.33 [1.34; 4.07]).
Because of small numbers of unexposed patients
and low event rates, it was not possible to assess
the effects of EBD.

Conclusions: In a national representative claims data-
base, one year post MI and three years thereafter, event
rates were low in this extensively treated population.
The main predictors of repeat ACS were diabetes and
COPD, probably also proxies of overweight and
smoking. Studies of EBM effectiveness or lack thereof
will need to acces much larger populations to generate
meaningful information.

892. Outcomes in Patients with Heart Failure
Treated in Hospitals with Varying Health Care
Use: A Population-Based Cohort Study from 1997
to 2010

Sylvie Perreault1, Simon de Denus1, Michel White2,
Brian White-Guay1 and Marc Dorais3

1University of Montreal, Montreal, QC, Canada;
2Montreal Heart Institute, Montreal, QC, Canada;
3StatSciences, Montreal, QC, Canada

Background: Heart failure (HF) is related with sub-
stantial morbidity. However, few data assess the trends
overtime of readmission, mortality, emergency use
and pattern of drug use.

Objectives: The study objectives are to assess the inci-
dence rate of HF hospital readmission, mortality, all-
cause emergency visits (ER) and pattern of drug use
in 12 months following hospital admission of HF inci-
dent cases from 1997 to 2010.

Methods: We used a cohort of HF incident cases be-
ing hospitalized for a primary diagnosis of HF and dis-
charge in community from 1997 to 2010. Linked
Quebec administrative health care databases were ana-
lyzed to estimate incidence rate of HF readmission,
mortality and ER stratified by sex in the 12-month pe-
riod following discharge. We reported data as rates per
100,000 persons and age standardized. We assess the
pattern of drug use in a 3-month period after discharge.

Results: A cohort of 12,807 HF patients with median
age of 71 years, CHD, (56%), atrial fibrillation (35%),
diabetes (34%), MPOC (30%) and hypertension
(23%). Among men, age-standardized incidence rate
of readmission and mortality within 12-month period
varied from 2,506 to 1,505 per 100,000, and from
2,522 to 1,079 per 100,000, respectively. Overall an-
nual mortality rate was close to 10%. Age-standard-
ized ER rate increased from 7,850 to 9,497 per
100,000 for men. Lower values were noted for
women. Significant changes were seen for β-blockers
and renin-angiotensin inhibitors overtime.

Conclusions: Patients seeking care for HF hospital ad-
mission seen overtime a reduction of readmission and
mortality but increase in ER rate in the next 12- month
period.
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893. Characterizing the Prevalence of Giant Cell
Arteritis in the United Kingdom Using the Clinical
Practice Research Datalink

Frank A. Corvino1, Pavel Napalkov2 and
Nengjun Zhao1

1Genesis Research, Hoboken, NJ; 2Genentech, South
San Francisco, CA

Background: Giant cell arteritis (GCA) is a rare auto-
immune disorder that affects medium-sized and large
arteries. Accurate estimates of the epidemiology of
this condition are needed to determine the burden of
disease.

Objectives: The aim of this study was to determine re-
cent trends in the incidence and prevalence of GCA in
the UK.

Methods: Because this was a descriptive study, data
from 2006 to 2014 inclusive were sourced from the
Clinical Practice Research Datalink, a longitudinal pri-
mary care medical record database in the UK. Onset of
GCA in patients aged 50 years or older was identified
by Read codes for disease definition within the year of
interest (YOI) for annual incidence, within the YOI or
the past 5 years for 5-year period prevalence, or any-
time during or before the YOI for cumulative preva-
lence calculations. Patients were required to have
corticosteroid (CS) treatment within 6 months after
GCA onset. Cumulative annual incidence and preva-
lence rates were calculated with 95% confidence inter-
vals (CIs).

Results: 2790 patients were diagnosed with GCA and
treated with CS within 6 months after diagnosis from
2006 to 2014. Cumulative prevalence increased from
211.4 (95% CI, 204.3-218.8) to 242.0 (95% CI,
233.1-251.1) per 100,000 over the 9-year period.
There was a negligible difference in the 5-year period
prevalence of GCA in patients who were treated with
CS within 6 months after diagnosis from 2006 to
2014: 128.6 (95% CI, 123.0–134.3) and 128.9 (95%
CI, 122.4–135.6) per 100,000. Based on the 5-year pe-
riod prevalence, the percentage of patients taking CS
treatment within 1 month after GCA diagnosis in-
creased from 72.1% to 80.0%. Annual incidence
remained constant at 22.7 (95% CI, 20.3–25.2) to
24.6 (95% CI, 21.8–27.7) per 100,000 over the 9-year
period.

Conclusions: This is the first study in the UK on time
trends in cumulative prevalence and 5-year period
prevalence of GCA. Cumulative prevalence estimates
determined in this study were similar to those recently
described in the UK by Yates M et al (BMC
Musculoskelet Disord 2016;17:285). There was a
substantial difference between the cumulative
prevalence and the 5-year period prevalence of
GCA from 2006 to 2014. Differences observed
between cumulative prevalence and 5-year period
prevalence were most likely due to increased patient
lifespans and the longitudinal data source, resulting
in an increased cumulative prevalence rate, a stable
5-year period prevalence, and a stable annual inci-
dence rate.

894. Clinical Features and Pharmacotherapy Use
Among Older Patients with Heart Failure Living in
Skilled Nursing Facilities

Lin Li1, Bill M. Jesdale1, Anne Hume2, Giovanni
Gambassi3, Robert J. Goldberg1 and Kate L. Lapane1

1University of Massachusetts Medical School,
Worcester, MA; 2University of Rhode Island College
of Pharmacy, Kingston, RI; 3Catholic University of
Sacred Heart, Rome, Italy

Background: Heart failure (HF) is the leading cause
of hospitalization in Americans aged ≥65 years;
~25% of Medicare patients hospitalized for HF are
discharged to a skilled nursing facility (SNF). Al-
though the 2015 Scientific Statement from the Ameri-
can Heart Association and the Heart Failure Society of
America regarding HF management in SNFs empha-
sizes that care must correspond to individual patient’s
goals, the population of older SNF residents with HF
has not been well described.

Objectives: To describe clinical features and pharma-
cological treatment of HF in older SNF residents.

Methods: Using a nationwide dataset including all
residents of SNFs in the United States which cross-
linked Minimum Data Set 3.0 with Medicare data
(2011–2012), we identified 74,836 HF patients aged
≥65 years admitted to 11,955 SNFs. ICD-9 codes were
used to differentiate HF with preserved ejection frac-
tion (HFpEF, 428.3; n = 41,356) or HF with reduced
ejection fraction (HFrEF, 428.2 or 428.4; n =
33,480). We described patient demographics, func-
tional and health status, the prevalence of common co-
morbid conditions at SNF admission, and the
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prevalence of a Part D claim for HF medications dur-
ing the 3 months before the SNF stay.

Results: The median age of the study population was
83 years, 70% were women, and 55% had HFpEF.
Moderate/severe physical limitations (83%) and cog-
nitive impairment (39%) were common, regardless of
HF type. In addition to HF, 72% had >3 comorbid
conditions and 34% had >5 conditions in either group
with hypertension, coronary heart disease, hyperlipid-
emia, and diabetes mellitus most common. Relative
to patients with HFrEF, patients with HFpEF were
slightly older, more often women, obese, more likely
to have anemia, chronic obstructive pulmonary dis-
ease/asthma, and depression. Use of angiotensin-
converting enzyme inhibitors (ACEIs) or angiotensin
receptor blockers (ARBs) and β-blockers were more
common among patients with HFrEF (ACEIs/ARBs:
HFrEF 57% vs. HFpEF 53%, p-value <0.0001; β-
blockers: HFrEF 48% vs. HFpEF 32%, p-value
<0.0001).

Conclusions: Older SNF residents with HFpEF and
HFrEF are similar with each group suffering from
moderate to severe physical or cognitive impairment
and a high degree of comorbidity. Whether the pat-
terns of ACEI/ARB or β-blocker use observed repre-
sents cautious prescribing in the absence of evidence
from clinical trials including very old, clinically com-
plex, patients with multiple comorbidities or subopti-
mal prescribing needs to be explored.

895. Comparative Patterns of Use of Non-Vitamin
K Antagonist Oral Anticoagulants and Risk of
Hemorrhage in Real Life. The Stroke Prevention
and Anticoagulants (SPA) Study

Lamiae Grimaldi-Bensouda1,2, Jean Yves Le Heuzey3,
Jean-Marc Davy4,5,6, Emmanuel Touzé7,8, Didier
Leys9,10,11, Jacques Bénichou12, Jean Ferrières13 and
Lucien Abenhaim2

1Analytica LA-SER, Paris, France; 2Analytica LA-
SER, London, United Kingdom; 3Hôpital Georges
Pompidou Hospital, Université René Descartes, Paris,
France; 4Faculté de Médecine – Université de
Montpellier, Montpellier, France; 5Département de
Cardiologie et Maladies Vasculaires - CHU de
Montpellier, Montpellier, France; 6U1046 INSERM -
UMR9214 CNRS - Université de Montpellier,
Montepellier, France; 7Université de Caen Norman-
die, Caen, France; 8Inserm U1237, CHU Caen, Caen,
France; 9Université de Lille, Lille, France; 10Inserm

U 1171, Lille, France; 11CHU Lille, Lille, France;
12Fédération de la recherche, University Hospital of
Rouen, Rouen, France; 13Faculté de Médecine de
l’Université de Toulouse, Hôpital Rangueil, TSA
50032, Toulouse, France

Background: The pattern of use of non- vitamin K an-
tagonist oral anticoagulants (NOAC) in the manage-
ment of non-valvular atrial fibrillation (NVAF) and
hemorrhage rates associated with their use under
real-life conditions are still broadly unknown in
France.

Objectives: To describe patterns of use for individual
NOAC and VKA and assess hemorrhage rates accord-
ing to OAC.

Methods: Data from patients participating in the
PGRx-Atrial fibrillation systematic registry assembled
by 118 cardiologists and 32 general practitioners
(2014-2016) were analyzed. A total of 3693 patients
with NVAF were retained for the treatment patterns
analysis, of whom 2850 patients treated with antico-
agulants over the 12-month period prior to recruit-
ment were considered for the study of hemorrhage.
Recruiting physicians collected patients’ medical
data. Patients’ interviews detailed the one-year history
of OAC treatment and hemorrhage prior to
recruitment.

Results: VKA users were 76.4 [8.7] y.o. on average
and 66.3% were males vs. 73.5 [9.4] y.o. and 65.0%,
72.1 [9.8] y.o. and 63.6%, and 73.4 [9.5] y.o. and
61.1% for dabigatran, rivaroxaban and apixaban users,
respectively. NOAC users had permanent NVAF less
often than VKA users (41.9%, 30.9%, and 20.5%, re-
spectively, vs. 53.7%). Switching – from and to any
OAC drug – was low (6.9% overall). Incident users
were switched to any OAC in 8.3%, 5.5%, 5.8%, and
2.8% of patients respectively for dabigatran, VKA,
rivaroxaban, and apixaban. Switching across the prev-
alent OAC users’ subpopulations were similar (7.8%,
8.6%, 5.8%, 4.5%, respectively). OAC were continued
in 90% of patients (regardless of the drug). Discontin-
uation at 12 months occurred in 2.9% of patients (no
difference across OAC). The incidence rate per 100
patient/year of major hemorrhage was 2.57 [1.99–
3.15] overall, with 1.22 [0.00–2.45], 1.83 [0.82–
2.83], 1.32 [0.01–2.62], 6.73 [2.59–10.87], 2.88
[2.01–3.74] respectively in dabigatran, rivaroxaban,
and apixaban users, in switchers, and in VKA users.
The HAS-BLED score and any interruption were
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statistically significantly associated with risk of major
hemorrhage.

Conclusions: NOAC were used in younger patients,
with a more recent diagnosis of AF and less likely per-
manent AF than VKA users. On average, switching
and discontinuation rates were low. NOAC exhibited
lower rates of major bleeding, which may be a reflec-
tion of both their mechanism of action and differences
in the populations treated.

896. Incidence and Risk Factors of Clostridium
difficile Infection in Patients with Ileal Pouch-Anal
Anastomosis

Paula D. Strassle1,2, Jennifer Samples3,
Emily E. Sickbert-Bennett1,3, David J. Weber3,4,
Timothy S. Sadiq3 and Nicole Chaumont3

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2University of North Carolina, Chapel hill,
NC; 3University of North Carolina, Chapel Hill, NC;
4University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: In the last 10 years, recognition of Clos-
tridium difficile infection (CDI) in patients with ileal
pouch-anal anastomosis (IPAA) has been increasingly
recognized. Despite the growing body of literature,
conclusions about the incidence and risk factors of
CDI in IPAA patients have been limited by single-
institution studies, small sample sizes, and short
follow-up.

Objectives: The goal of this study was to estimate the
incidence and potential risk factors of CDI in patients
with IPAA.

Methods: Patients diagnosed with ulcerative colitis,
Crohn’s disease, or familial adenomatous polyposis,
and undergoing an ileal pouch procedure between
2004 and 2013 in the Truven Health Analytics
MarketScan® database were eligible for inclusion. Pa-
tients were required to have health insurance coverage
for at least 6 months before and 30 days after surgery.
Kaplan–Meier survival curves were used to estimate

the 2-year risk of infection. CDI was identified using
ICD-9 CM code 008.45, which has 78.0% sensitivity
and 99.7% specificity. Multivariable Cox proportional
hazard regression was used to assess the effect of po-
tential risk factors. Risk factors included patient demo-
graphics, Charlson comorbidity score, pre-operative
CDI (within 6 months of surgery), recent

hospitalization (within 30 days of surgery), and use
of corticosteroids, biologics, and immunomodulators
(within 30 days of surgery). Inverse-probability of
censor weights were used to account for differential
follow-up. Age was modeled as a linear variable and
centered at 40 years old.

Results: 2,900 patients were included in the analysis.
The median follow-up time was 628 days (IQR 287-
730). The 2-year cumulative incidence of C. difficile
was 3.3% (n = 77). Twelve cases (15.6%) occurred
during the surgical hospitalization. Patients with previ-
ous CDI (HR 7.33, 95% CI 3.85, 13.94) and patients
taking corticosteroids (HR 2.19, 95% CI 1.30, 3.71)
or biologics (HR 3.59, 95% CI 1.39, 9.24) prior to sur-
gery were significantly more likely to have a CDI after
IPAA. No significant differences in CDI risk across
gender (p = 0.51), age (p = 0.70), Charlson score (p
= 0.99), history of recent hospitalization (p = 0.50),
or immunomodulator use (p = 0.30) were seen.

Conclusions: The 2-year incidence of CDI after IPAA
is at least 3%. Patients with a history of pre-operative
CDI, and those taking corticosteroids or biologics be-
fore surgery are more likely to develop a CDI after
surgery.

897. Global Risk Factors of Multidrug-Resistant
Tuberculosis: A Systematic Review and Meta-
Analysis

Ivan S. Pradipta1,2, Lina Davies Forsman3,4, Judith
Bruchfeld3,4, Eelko Hak1 and Jan-Willem Alffenaar5

1Unit of Pharmaco-Therapy, -Epidemiology and -Eco-
nomics (PTEE), University of Groningen, Groningen,
Netherlands; 2Departement of Pharmacology and
Clinical Pharmacy, Faculty of Pharmacy, Universitas
Padjadjaran, Bandung, Indonesia; 3Unit of Infectious
Disease, Department of Medicine, Karolinska
Institutet, Stockholm, Sweden; 4Department of Infec-
tious Disease, Karolinska University Hospital Solna,
Solna, Sweden; 5Department of Clinical Pharmacy
and Pharmacology, University Medical Centrum Gro-
ningen, Groningen, Netherlands

Background: Multidrug-resistant Tuberculosis
(MDR-TB) is a great concern in the worldwide

Objectives: The objective of the study was to review
global risk factors of MDR-TB
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Methods: We performed a systematic search of
Pubmed and Embase between 2006 and 2016. Exper-
imental and observational studies were included. We
excluded studies restricted to high-risk TB population,
lack of drug susceptibility results, cross-sectional, de-
scriptive studies, review articles and conference ab-
stracts. Six different perspectives, consisting of 38
risk factors in total, were determined as pre-defined
risk factors. Two reviewers independently screened
the studies and disagreements were solved by a third
reviewer. We used RoBANS as a bias assessment tool
and Mantel–Hazel Odds Ratio for determining the ef-
fect size. Variation across the studies was assessed
by I2 and p-value. Subgroup and sensitivity analysis
were conducted for identifying the source of
heterogeneity.

Results: A total 20 out of 1,056 studies fulfilled the
criteria. We received a good level of agreement and re-
liability, and Cohen’s Kappa in the abstract and full-
text screening was, 95.54%, 0.78, 94%, 0.84, respec-
tively. We identified previous treatment (OR 7.73;
95%CI 2.90–18.37), treatment failure (7.73; 2,99–
18.37), past TB history (4.42; 1.46–13.37), non-cure
status of previous TB treatment (5.10; 1.89–13.74),
non-adherence (4.50; 1.71–11.82), positive Mantoux
test (3.38; 1.45–7.89), non-BCG vaccine (2.79; 1.13–
6.85), adverse drug reaction (2.31; 1.14–4.69), non-
coverage health insurance (1.99; 1.12–3.54), smear
sputum positive (1.77; 1.25–2.52), HIV (3.04; 1.60–
5.77), and M tuberculosis Beijing (3.32; 1.68–6.59)
to be associated of MDR-TB.

Conclusions: Knowledge of the risk factors of MDR-
TB is essential and effective strategies to address these
risk factors should be developed to control MDR-TB.

898. Estimation of Risk of Death Attributable to
Acute Gastro-Enteritis Among Hospitalized Adults
in England

Maria Alexandridou, Tom Cattaert, Germano Ferreira
and Thomas Verstraeten

P95 Pharmacovigilance and Epidemiology Services,
Leuven, Belgium

Background: Mortality associated to acute gastroen-
teritis (AGE) is not well characterised as AGE is rarely
identified as the sole cause of death.

Objectives: To better define the role of AGE in all-
cause mortality, we estimated the risk of death within
a 30-day period after AGE in hospitalized patients.

Methods: Using primary care data from the Clinical
Practice Research Datalink and the Hospital Episode
Statistics linkage, we designed a case-control study
for the period January 2006 to March 2014. Cases
were chosen as fatalities that occurred within 30 days
of a hospitalization episode among adults. Controls,
matched 1:1 on gender, year of birth and Charlson’s
comorbidity score, were chosen among all live adults
on the date of death of the cases but also hospitalized
within 30 days prior to this date. We fitted a condi-
tional logistic regression model to estimate the associ-
ation between death and an AGE diagnosed in the
hospital in the preceding 30 days. AGE episodes were
identified among ICD-10 codes A00.0-A09.0 and
K52.8-K52.9, reflecting all causes of AGE.

Results: In a population of 4.1 million adults, 177,784
hospitalized patients died within the study follow up of
which 96% were matched. Most deaths occurred in the
85+ age group (39.2%). The overall OR for any AGE
was 22.7 (95% CI: 20.5–25.2). The highest OR was
observed for Clostridium difficile Infection (CDI)
(41.8; 95% CI: 32.4–53.9). When excluding CDI
cases, the adjusted OR was 18.9 (95% CI: 16.8–
21.2). The ORs were higher in the older age groups,
with the highest adjusted OR among 65–74 years old
(30.0; 95% CI: 21.9–41.0).

Conclusions: The all-cause risk of death is signifi-
cantly increased within 30 days after a hospitalization
for AGE. Although higher risks were observed follow-
ing CDI, the increased risk is also seen for the remain-
ing causes of AGE. We cannot exclude some residual
bias, despite the matching.

899. Increased Episode Rate Of Medically-
Attended Acute Gastroenteritis In Diabetics in
England

Tom Cattaert, Germano Ferreira and Thomas
Verstraeten

P95 Pharmacovigilance and Epidemiology Services,
Leuven, Belgium

Background: Previous reports suggest diabetes as the
most prevalent chronic condition among gastroenteri-
tis cases admitted to hospital but little evidence is
available on the extent to which diabetes is a risk
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factor for medically attended acute gastroenteritis
(MA-AGE).

Objectives: To estimate MA-AGE episode rates in the
diabetic population and compare these to rates in the
diabetes-free population, by age group, gender and
health care setting.

Methods: Patients registered in general practices con-
tributing to CPRD (Clinical Practice Research
Datalink) from January 2006 to December 2014 and
eligible for linkage to HES (Hospital Episode Statis-
tics) Inpatient data were included. The diabetic (diabe-
tes-free) cohort was defined as subjects having at least
one (no) diabetes Type 1 or 2 related Read code. MA-
AGE events were defined based on MA-AGE related
Read and ICD-10 codes. Episodes were defined as
events separated by a minimum 14-day disease-free
period. Episode rates and 95% confidence intervals
(CI) were calculated for both cohorts overall, by age
group, by gender and by healthcare setting (diagnosed
in hospital vs by GP only). In addition, age-gender
standardized episode rate ratios comparing the diabetic
to the diabetes-free cohort were calculated, overall and
by health care setting.

Results: 70 344 episodes were observed in the dia-
betic cohort during 1 080 248 person-years,
representing an overall episode rate of 65.12 per
1000 person-years (95%CI: 64.64–65.60). In compar-
ison, 763 769 episodes were observed in the diabetes-
free cohort during 23 290 661 person-years,
representing an overall episode rate of 32.79 per
1000 person-years (95%CI: 32.72–32.87). This in-
crease is seen across all age groups and both genders,
although varying in magnitude, and is higher in
hospital than for GP visits. The age-gender standard-
ized episode rate ratio comparing the diabetic to the
diabetes-free cohort is 2.03 (95%CI: 1.94–2.12) over-
all, 4.04 (95%CI: 3.65–4.47) in hospital and 1.67
(95%CI: 1.60–1.74) for GP visits.

Conclusions: MA-AGE episode rates are increased in
the diabetic compared to the diabetes-free populations,
especially for MA-AGE diagnosed in hospital.

900. Recent Trends in Hospital Acquired Clostrum
Difficile in U.S. Hospitals

Christopher Craver and Kathy Belk

Vizient, Inc, Huntersville, NC

Background: Hospital-acquired colostrum difficile
(HA-CDIF) is a serious condition that effects millions
of hospitalized patients annually in the U.S.

Objectives: The objective of this research is to
examine changes in population and clinical factors
associated with hospital-acquired colostrum difficile
(HA-CDIF) infections over the past five years.

Methods: The study cohort included hospitalized pa-
tients that developed HA-CDIF between October
2011 and September 2016 in the MedAssets Health
System Database. HA-CDIF was defined using diagno-
sis codes 008.45(ICD-9) and A04.7x (ICD-10). The
primary independent variables included inpatient mor-
tality, readmission within 30 days, and hospital length
of stay (LOS). Key dependent variables included pa-
tient demographics (age/sex), visit characteristics (dis-
charge status, admission source, admission type) and
hospital service characteristics (bed size, location,
teaching status, and urbanicity). Patient-based health
status was assessed using the Charlson comorbidity in-
dex. Logistic regression models were used to identify
the probability of readmission and inpatient mortal.
Linear regression models using negative binomial dis-
tribution were used to assess factors influencing LOS.

Results: The patient population consisted of 95,016
unique patients discharged from 109 hospitals was
predominately female (59.5%) with an average age
of 64.2 years and were admitted to larger (300+ bed
67.4%), not for profit (75.3%), teaching facilities
(57.1%). During the study period, the unadjusted
HA-CDIF incident rate rose from 3.03 per 1000 dis-
charges in 2012 to 5.1 per 1000 discharges in 2016.
Conversely, the unadjusted 30-day readmission
(23.8% vs. 7.5%, p < 0.001) and mortality (7.5% vs.
6.4%, p < 0.001) rates among HA-CDIF patients
dropped between 2012 and 2016. There was no signif-
icant difference in unadjusted length of stay (13.4 vs.
13.9 days, p = 0.1092) After adjusting for patient de-
mographic and comorbid conditions HA-CDIF pa-
tients discharged in 2012 were significantly more
likely to be readmitted within 30 days (OR 6.03, CI
5.64–6.45), experience inpatient mortal (OR 1.13, CI
1.10–1.23) and have higher inpatient length of stay
(RR 1.11, CI 1.13–1.10).

Conclusions: Although the incident rate of HA-CDIF
increased during the improvement in outcome mea-
sures among HA-CDIF patients may indicate better
treatment protocols. However, the rise in the incident
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of HA-CDIF may represent the need for more robust
treatments and better antibiotic use protocols.

901. Substance Use, Housing Stability, and HIV
Infection: Study Context Is Everything

Bridget Kruszka1, Bridget M. Whitney1,
Mika Matsuzaki1, Lauren Strand1, Jennifer Lorvick2,
Gregory M. Lucas3, Wendee Wechsberg4, Irene Kuo5,
William E. Cunningham6, Asa Clemenzi-Allen7,
Shoshana Kahana8, Joseph A. Delaney1 and
Heidi M. Crane1

1University of Washington, Seattle, WA; 2RTI Interna-
tional, Berekley, CA; 3Johns Hopkins University
School of Medicine, Baltimore, MD; 4RTI Interna-
tional, Research Triangle Park, NC; 5George
Washington University Milken Institute School of Pub-
lic Health, Washington, DC; 6University of California,
Los Angeles, Los Angeles, CA; 7University of Califor-
nia San Francisco Medical Center, San Francisco,
CA; 8National Institute on Drug Abuse, Rockville, MD

Background: Housing instability can be a barrier to
timely HIV diagnosis and treatment. Studies have
shown homelessness and living in marginal housing
arrangements are associated with a variety of HIV risk
behaviors, including poly-drug use. Understanding the
association between the physical living environment
and substance use can facilitate HIV risk reduction
interventions focused among substance users.

Objectives: To describe self-reported alcohol use and
number of substances used during study reference pe-
riods by housing status in participants using harmo-
nized data from four studies from the NIDA Seek,
Test, Treat, and Retain (STTR) HIV consortium.

Methods: The analysis included participants with and
without HIV from 2 US (STAR, UHS II) and 2 inter-
national (WHC+, India ICC IDU) based Seek and Test
HIV studies. Housing status was categorized as home-
less, marginally housed, and stably housed (SH). Par-
ticipants were considered marginally housed if they
reported living in a temporary facility or an informal
settlement and homeless if they self-reported home-
lessness or living in shelters. Recent alcohol and
poly-drug use (includes marijuana, cocaine, opioids,
and stimulants, as well as other substances) were cate-
gorized as user/non-user.

Results: Of the 17406 total participants, 76% were
stably housed, 6% were marginally housed, and 18%

were homeless. The greatest proportion of individuals
diagnosed with HIV were stably housed (12%),
followed by marginally housed (10%), and homeless
(10%). The heterogeneity of recent substance use and
housing status across studies was dramatic, with
poly-drug use ranging from 37% to 98%. In all studies,
homeless individuals reported the highest prevalence
of poly-drug use. The difference was most dramatic
in WHC+, where homeless participants used 1.7 ±
1.4 substances (compared with 0.5 ± 0.9 among SH,
p < 0.01), and the smallest difference was in UHS
II, with 2.3 ± 1.0 substances (compared with 2.2 ±
1.0 among SH, p = 0.17). Studies with the lowest over-
all poly-drug use (WHC+ 37%, STAR: 66%, UHS II:
98%, India: 95%) had the highest rates of alcohol use
(WHC+ 85%, STAR: 81%, UHS II: 80%, India: 60%),
suggesting possible substitution of alcohol for other
substances.

Conclusions: Homelessness, but less so unstable
housing, was associated with the reported recent use
of multiple illicit substances. The association varied
widely between different populations which might re-
flect cultural, sampling, and geographic differences.

902. Linkage to Care of Patients Living with HIV/
AIDS in a Reference Hospital of Minas Gerais,
Brazil

Romara E.A. Perdigão, Juliana O. Costa,
Celline C. Almeida-Brasil, Palmira F. Bonolo,
Francisco A. Acurcio, Micheline R. Silveira and
Maria das Graças B. Ceccato

Universidade Federal de Minas Gerais, Belo
Horizonte, Brazil

Background: Linkage is the second step in the HIV
care continuum and can be defined as the first clinic
visit after diagnosis to an outpatient provider with pre-
scribing privileges in an HIV care setting. Linkage is
essential to assess patient health, provide access to
antiretroviral therapy (ART), as well as prevention
and care interventions.

Objectives: To describe the linkage profile and the
sociodemographic and clinical characteristics of pa-
tients under care in public hospital specialized in HIV/
AIDS care in Belo Horizonte, Minas Gerais, Brazil.

Methods: Cross-sectional study of 208 HIV-infected
adults linked between January and December 2015 to
a reference hospital (Hospital Eduardo de Menezes)
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which is specialized in inpatient and outpatient care of
infectious diseases, especially tuberculosis, AIDS and
leprosy. Linkage was defined as the first outpatient
visit to this service after HIV diagnosis, assessed
through patients’ medical records.

Results: Most patients (77%) were linked to care
within 90 days of diagnosis. The mean linkage time
was 138 ± 37 days. Most patients were male (78%),
with a mean age of 39.3 ± 11.9 years old and median
of 38 years old, non-white skin color (76%), unmar-
ried (71%), residents of Belo Horizonte (70%) and
had used tobacco (83%), alcohol (60%) and illicit
drugs (43%) at least once in lifetime. Half of patients
had eight or less years of schooling (51%), had chil-
dren (52%) and had a job (52%). More than half of pa-
tients had an AIDS-defining clinical condition at the
time of linkage (56%).

Conclusions: The results show a high prevalence of
linkage with late diagnosis, which may lead to worse
prognosis and higher costs with treatment. A better un-
derstanding on how HIV-infected people use outpa-
tient and inpatient care is essencial to improve care
assessment and provision.

903. Tobacco Use and Associated Factors Among
Adolescent Students in Bangladesh: A Cross
Sectional Study

Muhammad Abdul Baker Chowdhury1,
Abdullah Al Islam2, Bappi Kumar2, Rana Mahmud2,
Shahin Mia2 and Jamal Uddin2

1College of Medicine, University of Florida, Gaines-
ville, FL; 2Shahjalal University of Science & Technol-
ogy, Sylhet, Bangladesh

Background: In the South East Asian region, the
prevalence of tobacco (both smoking and smokeless)
use is high. It is one of the major causes of many
non-communicable diseases in this region.

Objectives: To estimate the prevalence of tobacco use
and determine associated factors among adolescent
students in Bangladesh.

Methods: Data from the 2013 Global Youth Tobacco
Survey (GYTS) for Bangladesh were used. A total of
3,245 adolescents (age 11–17+ years) students from
grades 7, 8, and 9 were included. Tobacco use was de-
fined as one who has used any form of tobacco
(smoking or smokeless) in the last 30 days of the

survey. Sociodemographic, environmental, motiva-
tional, and programmatic factors were considered as
key predictors. Multivariable logistic regression
models were used to assess the degree of association
between the risk factors and the outcome. All analyses
incorporated the complex sampling design of the
survey.

Results: The overall prevalence of adolescent tobacco
use was 7.0%, and the prevalence was higher in boys
(9.26%) than girls (2.93%). Multivariable analysis
showed that tobacco use was associated with middle
adolescents (OR: 3.05, 95% CI: 1.49, 6.26), girl gen-
der (OR: 0.35, 95% CI: 0.19, 0.54), exposed to sec-
ond-hand smoking (OR: 6.26, 95% CI: 2.37, 16.58),
spending average money of 101–200 taka per week
(OR: 3.61, 95% CI: 1.71, 7.61), and getting free offer
to smoke (OR: 3.99, 95% CI: 2.28, 6.96).

Conclusions: Prevalence of tobacco use among ado-
lescent students in Bangladesh is lower than in many
other neighboring countries. There is, however, inter-
vention programs are necessary to promote cessation
among tobacco users especially mid-adolescents, ex-
posed to second-hand smoking, and higher amount
of pocket money spending adolescents.

904. Comorbidities in Adults with Asthma:
Population-Based Crosssectional Analysis of 1.4
Million UK Patients

Daniel R. Morales1, Bruce Guthrie1, Stewart Mercer2

and Christopher Weatherburn1

1University of Dundee, Dundee, United Kingdom; 2

University of Glasgow, Glasgow, United Kingdom

Background: In people with asthma, comorbidity can
significantly increase asthma morbidity and lower
adherence to asthma guidelines.

Objectives: The objective of this study was to mea-
sure the prevalence of physical and mental health
comorbidities in adults with asthma using a large
nationally representative population.

Methods: Cross-sectional analysis of routine primary
care electronic medical records for 1.4 million UK
adults extracted from the General Practice Administra-
tion System for Scotland, examining the prevalence of
39 comorbidities in people with and without asthma,
before and after adjustment for age, sex, social depri-
vation and smoking status using logistic regression.
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A sample of clinical trials cited in the pharmacother-
apy section of the UK guidelines for the management
of asthma were screened for information regarding co-
morbidities in the adult trial population.

Results: Of 39 comorbidities measured, 36 (92%)
were significantly more common in adults with asthma
and 62.6% of adults with asthma had ≥1 other condi-
tion vs. 46.2% of those without. Comorbidities with
the largest absolute difference in adults with asthma
were COPD, depression, painful conditions, and
dyspepsia. Comorbidities with the largest relative
difference in adults with asthma were COPD,
bronchiectasis, eczema/psoriasis, dyspepsia and
chronic sinusitis. Depression and anxiety were more
common in adults with asthma with prevalence linked
to deprivation. A total of 18 clinical trials were
screened of which only 8 (44%) mentioned comorbid-
ity, all of which were to exclude patients.

Conclusions: Physical and mental health comorbidity
appears to be the norm in adults with asthma. How-
ever, generalisability of evidence to people with
asthma and comorbidity remains uncertain.

905. The 12-Year Trend (2000–2011) of Prevalence
of Chronic Obstructive Pulmonary Disease in
Taiwan: A Population-Based Survey from National
Health Insurance Research Database

Yu-Fen Huang1, Chia-Lin Chou2 and
Yueh-Ching Chou2,3

1Chi-Mei Hospital, Tainan, Taiwan; 2Taipei Veterans
General Hospital, Taipei, Taiwan; 3National Yang-
Ming University, Taipei, Taiwan

Background: Chronic obstructive pulmonary disease
(COPD) is the leading cause of death worldwide and
results in great cost of healthcare expenditure. Despite
much more hazardous exposure of COPD risk factors
than Western countries, the disease burden remains
unmeasured in most of the countries in Asia, including
Taiwan.

Objectives: To determine trend of COPD prevalence
in Taiwan.

Methods: The retrospective population-based survey
was conducted using the nationally preventative source,
the National Health Insurance Research Database
(NHIRD). The COPD patients was defined as patients
over 30 years old with two or more COPD diagnoses

(ICD-9 491, 492, 496) and a continuous use of 28 days
of COPD related medication (inhaled bronchodilators
(β2-agonists (R03AC), anticholinergics (R03BB),
combination of the both (R03AK), inhaled corticoste-
roids (R03BA), fixed-dose combinations of
inhaledβ2-agonists and ICS (R03AK), oralβ2-agonists
(R03CC) or xanthines (R03DA)) between January
2000 and December 2011. The overall, gender-specific
prevalence, gender and age-specific prevalence were
assessed during the study period.

Results: 53,815 subjects with defined COPD were
identified in 2000–2011. (1) In analysis of crude prev-
alence, the overall prevalence went from 3.51% to
6.26% in 2000–2011. The male prevalence was from
4.24% to 7.04% in 2000–2011 and female prevalence
was from 2.76% to 5.51% in 2000–2011). (2) In terms
of age-specific prevalence, the prevalence increased
with age (30–39 years old, 0.18%; 40–64 years old,
3.43%; ≧65 years old, 19.61%) and the majority of
COPD patients were over 65 years old. (3) Due to ag-
ing of population could lead to growth of COPD popu-
lations, the standardized prevalence was also analyzed.
The standardized overall prevalence went from 3.4% to
5.6% in 2000–2011. The standardized male prevalence
was 4.08% to 6.56% in 2000–2011 and the standard-
ized female prevalence was 2.67% to 4.74%. It was
noted that after eliminate the aging effect, the growth
rate of female prevalence (77.5%) was 1.27 times
higher than that of male (60.8%) resulting in gradually
diminished gender difference in COPD prevalence.

Conclusions: The disease burden of COPD in Taiwan
was in the middle rank among Asian countries. Trend
of prevalence began with a gradual rise then leveled
off in last decade. Besides there was a trend of shifting
the disease burden from men to female.

906. Prevalence of Severe Asthma and Poorly
Controlled Severe Asthma During 2009–2013 in the
Netherlands

Elisabeth Smits1, Jetty A. Overbeek1,
Sverrir Valgardsson2, Jan van Laer3 and
Fernie Penning-van Beest1

1PHARMO Institute for Drug Outcomes Research,
Utrecht, Netherlands; 2Janssen-Cilag, Oslo, Norway;
3Janssen Pharmaceutica NV, Beerse, Belgium

Background: Asthma is a major health problem, and
patients with (poorly controlled) severe asthma are at
high risk of exacerbations, hospitalization and death.
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Furthermore, they often have severely impaired qual-
ity of life. Literature regarding the prevalence of se-
vere asthma and poorly controlled severe asthma is
scarce and unknown for the Netherlands.

Objectives: Objective is to determine the prevalence of
severe asthma and poorly controlled severe asthma over
time, using healthcare databases in the Netherlands.

Methods: A cross-sectional study was performed,
using data from the PHARMO Database Network, a
population-based network in the Netherlands combin-
ing data from different healthcare settings. Prevalences
of asthma, severe asthma and poorly controlled severe
asthma were determined among adult patients between
2009 and 2013. Patients with a GP recorded diagnosis
of asthma were included. (Poorly controlled) severe
asthma was based on an algorithm including asthma
medication and/or exacerbations.

Results: The source population contained about
500,000 patients. During 2009–2013 the number of
patients with a recorded diagnosis of asthma increased
from2%up to 5%.Among asthmapatients, no real trend
over timewas observed for the prevalence of severe and
poorly controlled severe asthma. The proportion of
patients with severe asthma fluctuated between 8%
and 10% and the proportion with poorly controlled se-
vere asthma fluctuated between 2.5% and 3.5%. These
prevalences were higher among females than males.

Conclusions: Results regarding the prevalence of
asthma are in line with known literature. Prevalences
of (poorly controlled) severe asthma were subject to
fluctuations within a single year, but remained stable
during 2009–2013. Determining prevalences of
(poorly controlled) severe asthma by using healthcare
databases only requires multiple proxies. Therefore,
the question is whether the observed prevalences cor-
rectly reflect the actual prevalences. Using patient re-
ported outcomes might support studies regarding
severe asthma and/or poorly controlled severe asthma.

907. The Effect of Changing GOLD Severity Stage
on Long-Term Mortality in COPD

Robert Flynn, Thomas MacDonald, Steve Morant,
James Chalmers, Isla Mackenzie and Stuart Schembri

Univseristy of Dundee, Dundee, United Kingdom

Background: The Global Initiative for Chronic Ob-
structive Lung Disease (GOLD) severity stage classify

Chronic Obstructive Pulmonary Disease (COPD) in to
four groups based on symptoms, exacerbations and
spirometry. This allows patients to change to less se-
vere COPD stages, a novel aspect of COPD assess-
ment not previously evaluated. Current COPD
therapies can improve symptoms and reduce exacerba-
tions. Assessing changes in GOLD severity may have
potential uses in routine care and clinical trials.

Objectives: To investigate the association between
temporal change in GOLD severity stage and mortality
in COPD patients.

Methods: This was an anonymised record-linkage
cohort study using patients registered with a Scottish
regional COPD network from 2000 to 2012. Annual
clinical evaluations recorded spirometry and symp-
toms on a managed clinical database. Patient level pre-
scribing, hospitalisation and death certificate data were
deterministically linked using a common identifier.
Spirometry, symptoms (MRC dyspnoea scale) and
acute exacerbations over the previous year (assessed
by hospitalisations or prescribing) were used to assign
GOLD severity at each visit. Eligible patients required
spirometrically confirmed COPD and 2 or more com-
pleted visits. A time-dependent Cox model was used
to model time to death from second visit and was up-
dated with each subsequent assessment. As well as
GOLD severity and change of GOLD severity, other
variables adjusted for were age, sex, smoking history,
BMI, social status and baseline morbidity/medication
use. Effect sizes are expressed as Hazard Ratios HR
(95%CI) with analyses run in SAS v9.3.

Results: 4,885 patients (mean age 67.3 years; 51.3%
female) with 21,348 visits were included. During a
median 7.0 years follow-up there were 2,145 deaths.
Across 16,463 visit-pairs, improvement in COPD se-
verity was seen in 2,313 (14.1%), no change in
11,002 (66.8%) and worsening in 3,148 (19.1%).
COPD severity was associated with survival: com-
pared to GOLD category A (least severe), category B
HR 1.64 (1.46–1.85); category C HR 1.72 (1.47–
2.01) and category D (most severe) HR 2.97 (2.62–
3.38). Compared to patients not changing GOLD cate-
gory, those improving had better survival [HR 0.77
(0.67–0.88)] and those worsening had increased mor-
tality [(1.43 (1.28–1.60)].

Conclusions: Improving COPD severity was associ-
ated with reduced mortality and worsening COPD
severity was associated with increased mortality.
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Change in GOLD severity has potential as a therapeu-
tic objective and an outcome measure in clinical trials.

908. Use of Aspirin and Ovarian Cancer Mortality

Christian Dehlendorff1, Freija Verdoodt1, Merete K.
Hansen1, Susanne K. Kjaer1,2 and Søren Friis1,3,4

1Danish Cancer Society Research Center, Copenha-
gen, Denmark; 2Rigshospitalet, University of Copen-
hagen, Copenhagen, Denmark; 3Aarhus University
Hospital, Aarhus, Denmark; 4University of Copenha-
gen, Copenhagen, Denmark

Background: Pooled analyses of cardiovascular
clinical trials have suggested that aspirin use reduce
the metastatic potential and improve mortality of gyne-
cologic and other cancers. Studies of aspirin use and
ovarian cancer prognosis are warranted.

Objectives: To evaluate whether use of low-dose aspi-
rin reduces mortality of ovarian cancer.

Methods: We conducted a population-based cohort
study using Danish nationwide demographic and
health registers. The cohort comprised all Danish
women aged 30–84 years with a first-time diagnosis
of ovarian cancer between January 2000 and Decem-
ber 2012. Use of low-dose aspirin was defined as first
prescription following the ovarian cancer diagnosis
and was treated as a time-varying covariate with expo-
sure-lag of one year. Hazard ratios (HRs), and 95%
confidence intervals (CI), for ovarian cancer-specific
or other-cause mortality with low-dose aspirin were
computed by Cox proportional hazards models using
one year after diagnosis as baseline for follow-up.
Analyses were adjusted for age, stage, year of diagno-
sis, comorbidity, chemotherapy, income, education,
marital status and concomitant drug use. Effect mea-
sure modification was estimated by including an inter-
action term between pre-diagnostic and post-
diagnostic low-dose aspirin use, as well as between
post-diagnostic low-dose aspirin use and age (below/
above 60 years) or stage.

Results: Of 4,117 patients with ovarian cancer, 1,903
died from ovarian cancer and 342 from from other
causes during a mean follow-up of 3.6 years (maxi-
mum, 13 years). Fifteen percent (n = 612) of the pa-
tients used aspirin following the ovarian cancer
diagnosis. Aspirin users had higher prevalences of co-
morbidity and co-medication. We observed no differ-
ence in cancer-specific mortality among users of low-

dose aspirin (HR = 1.00, CI 0.85–1.18) compared with
non-users. The HR for death from other causes was
also close to unity (HR = 1.05, CI 0.76–1.45). For
ovarian cancer-specific mortality, the association with
aspirin use did not vary significantly with tablet size
(75–100, 150 or mixed use, p = 0.41) or by number
of tablets (0, 1–365, 366–1095, >1095, p = 0.16)
and we observed no substantial effect measure modifi-
cation by pre-diagnostic use of aspirin, histology,
stage or age. Among patients with mucinous tumour
histology, we observed a statistically insignificant re-
duced risk of ovarian cancer-specific mortality with as-
pirin use (HR = 0.53, CI 0.26–1.08).

Conclusions: Our study does not indicate that use of
low-dose aspirin is associated with an improved prog-
nosis of ovarian cancer.

909. Bisphosphonate Use and Risk of Renal Cell
Carcinoma: A Population Based Case-Control
Study

Maja Hellfritzsch1, Benjamin I. Chung2,
Sinna P. Ulrichsen1, Henrik T. Sørensen1 and
Vera Ehrenstein1

1Aarhus University Hospital, Aarhus, Denmark;
2Stanford University School of Medicine, Stanford, CA

Background: The incidence of renal cell carcinoma is
increasing for unknown reasons. Therefore, putative
etiologies for renal cell carcinoma development, such
as pharmacologic agents, warrant further investiga-
tion. Bisphosphonates have been proposed to affect
carcinogenesis in several cancer types and may also
affect the development of renal cell carcinoma.

Objectives: To evaluate the potential association
between use of oral bisphosphonates and increased
risk of renal cell carcinoma.

Methods: We conducted a case-control study in
Northern Denmark, using data from population-based
health registries. We identified all cases of renal cell
carcinoma registered in the Danish Cancer Registry
from 1 January 1996 to 15 November 2013. Popula-
tion controls were sampled, using risk set sampling,
in a ratio of 10:1 from the underlying population free
of renal cell carcinoma and matched to cases on sex,
birth year, and calendar time. Data on use of oral
bisphosphonates before renal cell carcinoma diagno-
sis, excluding the year leading up to the diagnosis,
came from outpatient pharmacy dispensations. We
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used conditional logistic regression to compute crude
and adjusted odds ratios (OR) comparing ever vs.
never use of oral bisphosphonates in doses indicated
for treatment of osteoporosis. We also examined the
association by cumulative dose and according to indi-
vidual bisphosphonate agents and stratified the analy-
ses on sex.

Results: We identified 2,748 cases with renal cell car-
cinoma and 27,480 matched population controls. Prev-
alence of bisphosphonate use among cases and
controls was 2.6% and 2.1%, respectively. The ad-
justed odds ratio for renal cell carcinoma for ever vs.
never use of oral bisphosphonates was 1.07 (95% con-
fidence interval: 0.94–1.22). Among women and men,
the adjusted ORs were 1.15 (1.00–1.32) and 0.78
(0.54–1.12), respectively. There was no evidence of
a dose-dependent or agent-dependent association.

Conclusions: There was no clear evidence in this study
for an association between use of oral bisphosphonates
and increased risk of renal cell carcinoma.

910. The Effect of Statin Use on Prostate Cancer
Incidence - A Population-Based Nested Case-
Control Study

David E. Dawe1, Xibiao Ye1, Piotr Czaykowski1,
Davinder Jassal1, Armen Aprikian2, Eduardo Franco2,
Robert Platt2, Harminder Singh1, David Skarsgard3,
Jon Tonita4 and Salaheddin Mahmud1

1University of Manitoba, Winnipeg, MB, Canada;
2McGill University, Montreal, QC, Canada; 3Univer-
sity ofCalgary, Clagary, AB, Canada; 4Saskatchewan
Cancer Agency, Regina, SK, Canada

Background: Pre-clinical studies suggest statins may
help prevent prostate cancer (PC), but epidemiologic
study results have been mixed and none of these stud-
ies included an adequate length of pre-diagnosis drug
exposure.

Objectives: 1) To determine if statin use reduces PC
risk; 2) To evaluate the effect of statin dose, duration
of use, lipophilicity, and patient characteristics of
statin impact on PC risk.

Methods: We completed a nested case-control study
investigating the impact of statin exposure on PC diag-
nosis using data from men aged >=40 years and
matched controls in the Canadian province of Sas-
katchewan between 1990 and 2010. Drug exposure

histories were derived from a population-based pre-
scription drug database. We used conditional logistic
regression to model exposure to statins as a class and
repeated the analyses for groups of statins defined by
lipophilicity. Clinically significant disease was also
assessed, defined as follows: Gleason score of 8,9 or
10 OR stage C or D or III or IV at diagnosis.

Results: Between 1990 and 2010, 12,745 cases of PC
were risk-set matched on age and geographic location
to 50,979 controls. Greater than 90% of subjects had
pre-diagnosis drug exposure histories >15 years,
while 2064 (16.2%) cases and 7956 (15.6%) controls
filled at least one statin prescription. In multivariable
models, ever prescription of statins was not associated
with PC diagnosis (0.97; 95%CI 0.90–1.05). Neither
lipophilic statins (0.96, 0.88–1.04) nor hydrophilic
statins (1.06, 0.95–1.20) impacted PC diagnosis. Dose
or duration of exposure did not change the outcome.
Diagnosis of clinically significant PC decreased with
statin use (0.84, 0.73–0.97).

Conclusions: Statin use was not associated with either
a protective or detrimental effect on overall PC diag-
nosis, regardless of duration or dose of exposure.
Statin use was associated with a decreased risk of clin-
ically significant PC.

911. Nested Case-Control Studies to Assess the
Association Between Pioglitazone Use and Bladder
Cancer Risk in a Swedish Type 2 Diabetes Cohort

Elena Olmastroni, Shahram Bahmanyar and
Marie Linder

Karolinska Institutet, Stockholm, Sweden

Background: The Pan European (PanEU) study was
carried out in four countries: Finland, the
Netherlands, Sweden and the United Kingdom to as-
sess the association between pioglitazone use and
bladder cancer risk in patients with type 2 diabetes
(T2DM). The meta-analysis did not show an associa-
tion between bladder cancer and pioglitazone expo-
sure, but a heterogeneity between populations was
observed. The hazard ratio of ever versus never ex-
posed ranged from 0.56 (95% CI: 0.31–1.0) in
Finland to 4.27 (95% CI: 1.26–14.46) in Sweden.

Objectives: To re-investigate the association between
pioglitazone exposure and bladder cancer using a
nested case-control design with different exclusion
criteria for the cohort.
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Methods: A nested case-control study (ratio 1:5)
within the Swedish T2DM cohort, utilizing data col-
lected for the PanEU study. Ever exposure to pioglita-
zone corresponded to at least one filled prescription.
The study was performed in three hierarchical cohorts
to observe the effect of gradually introducing stricter
exclusion criteria, aiming at refining the cohort with
respect to the severity of diabetes (diagnosis of diabe-
tes and diabetes treatment). A conditional logistic
regression was used to investigate the association
between prognostic factors and bladder cancer. The re-
peated sampling approach was applied to estimate the
distribution of the hazard ratio.

Results: The adjusted hazard ratio for ever versus
never exposed ranged from 1.47 (95% CI: 1.05–
2.07) for Study I with less exclusion criteria to 1.99
(95% CI: 1.09–3.22) for Study III with more exclusion
criteria. Sensitivity analysis confirmed the association
between exposure to pioglitazone and risk of bladder
cancer (adjusted HR: 2.25, 95% CI: 1.27–3.98). Strat-
ifying for gender, evidence of increasing risk was
found only in males. For all analysis performed, in-
creasing cumulative dose and increasing duration of
pioglitazone use were not associated with risk of blad-
der cancer, while smoking and hematuria were always
associated with a higher risk.

Conclusions: Association between pioglitazone use
and bladder cancer became stronger when stricter ex-
clusion criteria were considered, probably due to an
unknown variation introduced by looking across stud-
ies that use different eligibility criteria which can
cause an overestimation. Nevertheless, it cannot be
concluded that there is evidence of an association be-
tween pioglitazone and bladder cancer, since this was
not confirmed by the cumulative analyses.

912. Protective Effect of Inhaled Corticosteroids on
Risk of Acute Myocardial Infarction in Patients
with Chronic Obstructive Pulmonary Disease: A
Population-Based Cohort Study with Nested Case-
Control Analysis from the National Health
Insurance Research Database in Taiwan

Yu-Fen Huang1, Chia-Lin Chou2 and
Yueh-Ching Chou2,3

1Chi-Mei Hospital, Tainan, Taiwan; 2Taipei Veterans
General Hospital, Taipei, Taiwan; 3National Yang-
Ming University, Taipei, Taiwan

Background: Cardiovascular disease is the major
cause of death in patients with chronic obstructive pul-
monary disease (COPD). The putative mechanism for
protective effect of inhaled corticosteroids (ICS) on
acute myocardial infarction (AMI) includes better con-
trol of COPD or the systemic anti-inflammatory effect.
Related studies are limited and have shown controver-
sial conclusions.

Objectives: To examine the association between in-
haled corticosteroids and the risk of AMI in patients
with COPD.

Methods: A nationwide cohort study with a nested
case-control analysis in January 2000 to December
2011 was conducted using Taiwan’s National Health
Insurance Research Database. Among a cohort of
newly confirmed COPD patients, each case with inci-
dent AMI was identified. Up to four controls were ran-
domly selected for each case using risk-set sampling,
matching on age, gender and the cohort entry date.
The COPD cohort was identified as patients over 30
years old with a two or more COPD diagnoses and a
continuous use of 28 days of COPD-related medica-
tion between January 2000 and December 2008. To
provide the real-world phenomenon, patients with co-
existing asthma were taken into adjustment rather than
exclusion. The multivariable logistic regression was
used to adjust COPD severity (estimated by propensity
score), comorbidities and co-medications.

Results: There were 30478 patients in the newly con-
firmed COPD cohort. The COPD cohort was followed
for 192372.43 person-years and resulted in 980 cases
of AMI, in terms of an annual incidence rate of 5.09
AMI per 1000 COPD patients. The cases were
matched with 3912 controls. The cases had signifi-
cantly more comorbidities, more co-medication use
and higher COPD severity. The relative risk of AMI
for current ICS users (use of ICS within 60 days of in-
dex date) with 300–600 mcg/day fluticasone-equiva-
lent was 0.45 (95%CI 0.25–0.82, p = 0.091), in
terms 55% reduction in the risk of acute myocardial in-
farction. There was no further protective benefit for
patient withdrawal ICS more than 60 days (relative
risk 0.92, 95%CI 0.50–1.70, P = 0.7848).

Conclusions: Medium dose of ICS (300-600 mcg/day
fluticasone-equivalent) was associated with a lower risk
of acute myocardial infarction in patients with COPD.

913. Statins and Incident Disability in Community-
Dwelling Older Adults - A Longitudinal Study

abstract550

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd.

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636
DOI: 10.1002/pds



Ilan Matok1, Amichai Perlman1, Raj C. Shah2,
David A. Bennet2 and Aron S. Buchman2

1The Hebrew University of Jerusalem, Jerusalem,
Israel; 2Rush University Medical Center, Chicago, IL

Background: There are conflicting views regarding
the safety of statin use among older adults. Statins
have been implicated with diverse adverse effects with
potential negative consequences on muscular function,
balance, vision, and cognitive function.

Objectives: This study aimed to evaluate whether
statins are associated with incident disability in older
adults, using a longitudinal cohort design.

Methods: Two ongoing longitudinal studies con-
ducted by the Rush Alzheimer’s Disease Center, inves-
tigating the clinical-pathologic pathways of chronic
conditions of old age (The Rush Memory and Aging
Project, and The Rush Religious Orders Study). Com-
munity dwelling older adults were recruited between
1993 and 2015 (n = 2628). Medications participants re-
ceived were inspected and coded using the Medi-Span
Database System during annual structured interview.
Self-reported disability was assessed using three scales
including basic activities of daily living (ADL), mobil-
ity, and functions required for independent living
(IADL). We used multivariable discrete time varying
Cox proportional hazards models to assess the associa-
tion between antihypertensive medications and first re-
port of disability. Models adjusted for demographics,
cardiovascular risk factors, comorbidities, and number
of concomitant medications. Analyses excluded partic-
ipants with dementia at baseline.

Results: At baseline, 713 participants had lipid-lower-
ing medications, 92% of whom were on statins. Dur-
ing a median of 7 years of follow-up, in models
which controlled for age, sex, education and concom-
itant medication, individuals receiving lipid-lowering
medications had an increased risk of incident disability
compared with individuals not receiving these medica-
tions (Hazards Ratios [95% Confidence Interval]:
ADL 0.77 [0.69–0.86], IADL 0.85 [0.7–0.98], Mobil-
ity 0.91 [0.8–1.02])). Further analyses demonstrated
these associations were strengthened after controlling
for cardiovascular risk factors and comorbidity (HRs
[95% CIs]: ADL 0.71 [0.63–0.8], IADL 0.83 [0.73–
0.94], Mobility 0.81 [0.72–0.92]), and did not change
significantly with age.

Conclusions: Lipid-lowering medication, predomi-
nantly statins, use in older adults is associated with re-
duced incident disability.

914. Association Of Antipsychotic Medications and
All-Cause Mortality in Elderly Patients Affected By
Cardio- and Cerebrovascular Diseases: A Nested
Case-Control Study

Francesco Giorgianni1, Janet Sultana1,
Alessandro Mugelli2, Ersilia Lucenteforte2,
Niccolò Lombardi2, Alfredo Vannacci2,
Graziano Onder3, Ursula Kirchmayer4,
Cristina Vitale5, Alessandro Chinellato6, Rosa Gini7,
Giovanni Corrao8, Gianluca Trifirò1 and on the behalf
of I-GrADE9

1Università degli Studi di Messina, Messina, Italy;
2Università degli Studi di Firenze, Florence, Italy;
3Università Cattolica Sacro Cuore, Rome, Italy;
4Dipartimento di Epidemiologia, ASL 1 Roma, Rome,
Italy; 5Istituto di Ricovero e Cura a Carattere
Scientifico San Raffaele Pisana, Rome, Italy; 6Unità
Operativa Complessa Politiche del Farmaco e
Governo della Spesa Farmaceutica, Azienda ULSS 9
di Treviso, Treviso, Italy; 7Agenzia Regionale di Sanità
della Toscana, Florence, Italy; 8Università degli Studi
di Milano-Bicocca, Milan, Italy; 9Italian Group for Ap-
propriate Drug Prescription in the Elderly, Italy, Italy

Background: Antipsychotics (APs) are associated
with an increased risk of mortality in elderly popula-
tions, including cardio- and cerebrovascular events.

Objectives: To examine the association between AP
use and all-cause mortality in a population already at
high risk of death.

Methods: The claim databases of Lombardy, Tuscany
and Lazio regions and the Local Health Units of Ca-
serta and Treviso were used to select a cohort of elderly
people (65+) discharged for a cerebro/cardiovascular
event (e.g. stroke, myocardial infarction etc.) with at
least one AP dispensing (entry date). A nested case-
control analysis was conducted on the association be-
tween the AP use and risk of all-cause mortality. Cases
of death were identified and matched up to 4 controls
on age, sex, database and index date (ID). Exposure
to antipsychotics was categorized as current (subject
treated at the index date or within 1 month prior to
the ID), recent (treated 1 to 6 months prior), past
(treated 6 to 12 months prior) and distant past (more
than 1 year prior–comparator). The duration of AP
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use was also estimated. Potential confounding factors
were evaluated at the ID, including concomitant drugs
and comorbidities. Conditional logistic regression
analyses were performed in order to estimate adjusted
OR of the recency of exposure to APs.

Results: Overall, 51,976 elderly subjects initiating an
AP were identified. Among them, 28,460 deaths were
observed (54.8% of the selected cohort), 98% of which
were matched to at least one control, for a total of
27,901 cases and 98,279 matched controls. Adjusted
analysis showed an increased risk of all-cause mortal-
ity in current versus distant past AP users (OR, 1.61
[CI, 1.54–1.67]). Analysis stratified by type of AP
showed a higher risk for current conventional AP users
(OR, 2.20 [CI, 2.09 - 2.31]) as compared with current
atypical AP users (OR, 1.24 [CI, 1.19–1.30]). Finally,
an analysis exploring the association of duration of ex-
posure to APs and all-cause mortality in recent users
showed a statistically significant higher risk of all-
cause mortality early on in AP exposure.

Conclusions: APs are associated with an increased
risk of all-cause mortality in elderly persons with base-
line risk of cardiovascular/cerebrovascular events. In
line with previous evidence, there is an increased risk
of death early after the start of AP treatment, particu-
larly with conventional APs compared to atypical APs.

915. The Association Between Proton Pump
Inhibitors and Myocardial Infarction: A Self-
Controlled Case Series Study

Angel Y.S. Wong1, Celine S.L. Chui1,
Ian C.K. Wong2, Wai K. Leung1 and Esther W. Chan1

1The University of Hong Kong, Hong Kong, Hong
Kong; 2UCL School of Pharmacy, London, United
Kingdom

Background: There has been concern over the acute
risk of myocardial infarction (MI) associated with pro-
ton pump inhibitors (PPI) in the general population.
Due to potential residual confounding from previous
studies, it is important to evaluate the risk using
within-person study design and negative exposure
tracer to obtain robust estimates.

Objectives: To investigate the association between the
use of PPIs and MI.

Methods: The self-controlled case series analysis was
conducted using the data from the Clinical Data

Analysis and Report System in Hong Kong. Patients
aged ≥18 years with at least one outpatient oral PPI
prescription and the first recorded acute MI event in
2003–2014 were identified. The rates of MI event dur-
ing risk periods were compared to the baseline to esti-
mate the age adjusted incidence rate ratio (IRR) using
conditional Poisson regression. The risk periods were
predefined as 14 days pre-exposure, day 1–14 since
prescription initiated, day 15–30 and day 31–60. Any
remaining exposed time longer than the predefined
risk periods from baseline was removed. A random
subset of H2 receptor antagonists (H2RA) user was in-
cluded to conduct the negative exposure tracer analy-
sis. The crude absolute risks of MI event during the
first 60 days since prescription initiated for both PPIs
and H2RA were also estimated.

Results: There were 2,341,849 and 2,656,934 outpa-
tient PPI and H2RA prescriptions (among the random
subset) respectively in 2003–2014. A total of 2,802
and 1,889 patients with MI who had PPIs and H2RA
respectively were included in the analysis. An in-
creased risk was observed during day 1–14 for both
PPIs [IRR: 1.90 (95% Confidence Interval 1.45–
2.48)] and H2RA [IRR: 1.92 (1.49–2.47)] but not in
all other risk periods versus baseline. The estimated
crude absolute risks of MI event were 6.1 (5.2–7.2)
and 6.3 (5.4–7.4) per 100,000 prescriptions respec-
tively for PPIs and H2RA.

Conclusions: The association between PPIs and MI
was unlikely to be causal as a similar temporal pattern
was also found among H2RA users. Given low crude
absolute risk and a lack of epidemiological link to sup-
port such association, the prescribing practice should
not be altered.

916. Association of Chronic Hepatitis C Virus
Infection and the Risk of Cardiovascular Disease in
the U.S

Wei Wang, Chao Chen and Haesuk Park

University of Florida, Gainesville, FL

Background: Several recent studies found that hepati-
tis C virus (HCV) increased risks of cardiovascular
diseases (CVD).

Objectives: Our study aims to examine whether HCV
increases risk of CVD in U.S. population and the
impacts of current antiviral treatment on the risk of
CVD.
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Methods: A retrospective cohort analysis was con-
ducted in MarketScan database 2008–2014. Adult pa-
tients (>=18 yrs) with newly diagnosed HCV (HCV
cohort) were matched (1:3) with patients without
HCV diagnosis (non-HCV cohort) using propensity
score based on baseline demographics, comorbidities,
and CVD-related therapies. Cox proportional hazards
model with time-dependent covariates were employed
to compare the risk of CVD between HCV and no-
HCV groups; and to evaluate the impact of antiviral
therapies on the risk of CVD within HCV cohort.
Based on treatment length, exposure was classified
into minimum effectiveness treatment (at least 8–12
weeks), insufficient treatment and no treatment. Pa-
tients were followed until the first occurrence of
CVD including coronary heart disease, cerebrovascu-
lar disease, peripheral arterial disease, and congestive
heart failure, whichever came first.

Results: We identified 59,212 patients with HCV and
177,636 matched patients without HCV with a mean
follow-up period of 2.12 years and 1.96 years, respec-
tively. After adjusting for baseline and time-dependent
comorbidities and medication use, HCV cohort had an
adjusted hazard ratio (HR) of 2.41 (95% CI = 2.24–
2.64) compared with non-HCV cohort. Within HCV
cohort, 8,019 patients initiated HCV treatment (45%
dual therapy, 32% triple therapy, 23% all oral ther-
apy). Of these patients, 6,058 (76%) received mini-
mum effectiveness treatment. After adjustment, HCV
minimum effectiveness treatment showed a 20% im-
provement in the CVD outcomes (HR = 0.797, 95%
CI = 0.641–0.991) compared to non-treatment. HCV
insufficient treatment show improved outcomes but
not statistically significant.

Conclusions: Individuals infected with chronic HCV
in the U.S. are at higher risk of developing CVD.
HCV treatment is associated with improved cardiovas-
cular outcomes.

917. Statins Use and Risk of New-Onset Diabetes in
Hypertensive Patients: A Population-Based
Retrospective Cohort Study in China

Hailong Li1, Siyan Zhan1, Hongbo Lin2 and
Peng Shen2

1School of Public Health, Peking University, Beijing,
China; 2Yinzhou District Center for Disease Control
and Prevention, Ningbo, China

Background: Reports have suggested that statin use is
associated with an increased incidence of type 2
diabetes mellitus (T2DM). Data on the risk of T2DM
associated with statin use among patients with hyper-
tension in China are very limited.

Objectives: To determine the association between
statin use and new-onset T2DM among patients with
hypertension in China.

Methods: We conducted a retrospective cohort study
of hypertensive patients from 1 January 2010 to 31
August 2016 using the Yinzhou Regional Healthcare
Database. Patients aged 30–90 years of age without
T2DM were eligible for inclusion. We identified new
statin initiators and nonusers. To adjust baseline poten-
tial confounders, multivariate model and propensity
score methods were used. The risk of incident T2DM
among statin initiators compared to nonusers was esti-
mated by the Cox proportional hazards model with a
time-dependent definition for the drug exposure. Pro-
pensity scores for statin use were then developed using
logistic regression, statin initiators were matched 1:1
with non-users according to propensity scores with
the nearest neighbor matching method within 0.2 cali-
per width, and Cox regression was again conducted.

Results: Among 74,857 patients (22,810 statin initia-
tors; 52,047 non-users), the unadjusted incidence rate
of incident T2DM was higher in statin initiators than
non-users (28 versus 16 events/1000 person-years; ad-
justed HR, 1.44; 95% CI, 1.36–1.52). After propensity
score 1:1 matching (22,597 statin initiators; 22,597
non-users), baseline characteristics between 2 groups
were balanced except that the nonusers group was a
little older. Statin use was associated with a significant
increased risk for T2DM in the matched cohort (ad-
justed HR, 1.68; 95% CI, 1.57–1.79).

Conclusions: Among hypertensive patients in the
Yinzhou Reginal Healthcare Database in China, statin
use was associated with an increased risk of incident
T2DM.

918. Oral Contraceptive Use and Anterior Cruciate
Ligament Injury: An Active Comparator New User
Cohort Study

Mackenzie M. Herzog1,2, Jessica C. Young1,
Stephen W. Marshall1, Christina D. Mack1,2,
Virginia Pate1 and Jennifer L. Lund1
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1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC;
2QuintilesIMS, Durham, NC

Background: Two case-control studies reported a
protective association between low-dose oral contra-
ceptive (OC) use and anterior cruciate ligament
(ACL) injury. While an association is biologically
plausible due to estrogen receptors in the ACL, con-
cerns about confounding by indication and inclusion
of prevalent users resulting from “ever” versus “never”
use comparisons casts doubt on previous findings.

Objectives: To further investigate the association
between OC use and ACL injury using an active
comparator new user study design among commer-
cially-insured women in the United States.

Methods: All women aged 13–45 years who initiated
low-dose OCs or underwent intrauterine device (IUD)
insertion between 2000 and 2014 were identified from
the Truven Health MarketScan Commercial Claims
and Encounters database. New OC users were defined
using a 180-day washout period. ACL injury was iden-
tified by CPT or ICD-9 codes. Women were followed
for ACL injury starting 90 days after OC initiation or
IUD insertion until the earliest of the following events:
OC discontinuation (defined using days’ supply and
30-day grace period), IUD removal, or end of continu-
ous enrolment. Analysis comparing women with 1+
claim for low-dose OC (“ever” users), regardless of
duration of use, to women who underwent a routine
gynecologic examination but had no low-dose OC
claims observed (“never” users) was performed to
mimic prior study designs. Weighted Cox proportional
hazard models were used to estimate adjusted hazard
ratios (HR) and 95% confidence intervals (CI) after
standardizing to the overall cohort age distribution
using inverse probability of treatment weighting.

Results: There were 2,370,286 women who initiated
OCs and 621,798 who underwent IUD insertion.
Women initiating OCs were younger than women un-
dergoing IUD insertion (mean age 26.7 vs. 32.4
years). There were 3,571 (0.15%) ACL injuries during
an average 370.6 days of continuous OC use and
1,620 (0.26%) during an average 590.5 days of IUD
use (HR = 1.49, 95%CI 1.41, 1.58). After weighting,
OC initiators were 29% more likely to have ACL in-
jury compared to women with IUD use (adjHR =
1.29, 95%CI 1.24, 1.34). In contrast, when comparing
“ever” versus “never” users there was a protective

association observed between OC use and ACL injury
(adjHR = 0.87, 95%CI 0.86, 0.89).

Conclusions: Unmeasured confounding between
women who use contraception compared to those who
do not and variable duration of use with inclusion of
prevalent users may have influenced previous findings.

919. Use of Beta-Blockers and Risk of Serious
Upper Gastrointestinal Bleeding: A Population-
Based Case-Control Study

Mette Reilev1,2, Per Damkier2,3, Lotte Rasmussen2,
Morten Olesen2, Martin Thomsen Ernst2,
Rikke Mie Rishøj2, Morten Rix Hansen2, Anne Broe2,
Alexander Steenberg Dastrup2, Maja Hellfritzsch2,
Sidsel Arnspang2, Anton Pottegård2 and
Jesper Hallas2

1The Research Unit of General Practice, Department
of Public Health, University of Southern Denmark,
Odense, Denmark; 2Clinical Pharmacology and
Pharmacy, Department of Public Health, University
of Southern Denmark, Odense, Denmark; 3Depart-
ment of Clinical Research, University of Southern
Denmark, Odense, Denmark

Background: Beta-blockers have a well-documented
protective effect on variceal bleeding in cirrhotic pa-
tients. However, some studies have also indicated a re-
duced risk of non-variceal upper gastrointestinal
bleeding for users of beta-blockers. This association re-
mains tobeconfirmed in larger studies andcharacterized
with respect to differences among single beta-blockers.

Objectives: We aimed to evaluate the suggested pro-
tective association between beta-blocker use and upper
gastrointestinal bleeding.

Methods: We conducted a register-based, population-
based case-control study in Denmark. We identified
cases with a first validated discharge diagnosis of up-
per gastrointestinal bleeding during 1995–2006. Con-
trols were selected by risk-set sampling in a ratio of
10:1. By using conditional logistic regression, we esti-
mated crude and adjusted odds ratios (ORs) of the as-
sociation between current beta-blocker use and the risk
of upper gastrointestinal bleeding. Further, the analy-
sis was performed as overall and stratified by daily
dosage, beta-blocker class and recency of use. Addi-
tionally, we investigated the association within sub-
groups of patients.
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Results: We identified 3,571 cases with upper gastro-
intestinal bleeding and 35,582 controls. After adjusting
for confounding, use of beta-blockers was not found to
be associated with a decreased risk of upper gastroin-
testinal bleeding (adjusted OR 1.10 95% CI: 1.00–
1.21). Similar results were found after stratification
by daily dosage and current, recent and past use. Strat-
ification by selective and non-selective beta-blockers,
and by single beta-blocker substances, also revealed a
neutral association. Finally, we found no association
between current beta-blocker use and the risk of upper
gastrointestinal bleeding within subgroups of individ-
uals at high risk of upper gastrointestinal bleeding.

Conclusions: We found no association between beta-
blocker use and upper gastrointestinal bleeding.

920. Lipid-Lowering Drugs and Cataract

Julien Bezin, Yohann Mansiaux and Antoine Pariente

Univ. Bordeaux, INSERM U1219, Bordeaux, France

Background: Membrane lens cells require for their
formation and maintain of the lens transparency, high
cholesterol concentrations that could be altered by
lipid-lowering drugs.

Objectives: The aim of this study was to evaluate the
association between cataract surgery and exposure to
lipid-lowering drugs.

Methods: This nested case-control study was per-
formed using data of the representative sample of
the French Health Insurance system database during
the 2009–2014 period. Patients aged 45 years and
over with an outcome of interest in 2014 (cases)
and up to four case-matched controls on age, diabe-
tes mellitus, hypothyroidism, use of glucocorticoids,
cardiovascular risk, and the sunshine rate of the area
of residence were included in the study. The out-
come of interest was the occurrence of cataract sur-
gery identified from reimbursement data of medical
procedures. Date of surgery constituted the index
date; a 12-month lag-time period was considered be-
fore index date that was censored for the assessment
of exposure and other studied variables. The expo-
sure of interest was the use of statin and/or fibrates.
The associations between exposure and outcome
were evaluated by odds ratios (OR) obtained by con-
ditional logistic regression adjusted on high dimen-
sional disease risk score.

Results: This study included 14,881 patients with
2,977 cases of cataract surgery. Analyses have shown
that exposure to statins was not associated with an in-
creased risk of occurrence of cataract surgery (non-sig-
nificant OR between 0.91 and 1.06 according to the
definition of exposure). In contrast, cumulative expo-
sure to fibrates was significantly associated with an in-
creased risk of cataract (cumulative dose ≥1,665 DDD
(defined daily dose) versus unexposed: OR 1.37, 95%
confidence interval 1.13–1.68).

Conclusions: The results of this study did not argue
for an increased risk of surgically operated cataract
with the use of statins, regardless of dose or duration
of treatment. Conversely, this study highlighted an in-
creased risk of cataract with prolonged use of fibrates.

921. Incretin-Based Medications and the Risk of
Cancer

Igor Karp1, Linda Levesque2, Sharifa Nasreen1 and
Christopher Booth3

1University of Western Ontario, London, ON,
Canada; 2Queen’s University, Kingston, ON, Canada;
3Queen’s University, London, ON, Canada

Background: Incretin-based medications – specifi-
cally, glucagon-like peptide-1 agonists and
dipeptidylpeptidase-4 inhibitors – represent a novel
class of agents for the treatment of diabetes mellitus.
Still, the safety profile of these medications is not
firmly established, and concerns have been raised
about their potential carcinogenicity.

Objectives: The objective of the study was to assess
the effect of their use on the risk of cancer in diabetes
patients.

Methods: We carried out a quasi-experimental
pharmacoepidemiological study by relying on data
from the Clinical Practice Research Datalink and the
Hospital Episodes Statistics in the UK. All patients
aged 40–90 years who had a diagnosis of diabetes
mellitus and were prescribed metformin, had no prior
history of cancer, were a member of the CPRD for at
least 1 year, and were prescribed, for the first time,
either an incretin-based medication or a sulfonylurea
medication between 2007 to 2013 were identified.
The patients in the subcohorts of incretin-based-medi-
cation users (n = 16,846) and sulfonylurea-medication
users (n = 33,391) were followed, for up to 9 years,
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until the occurrence of either the study end-point or a
censoring event.

Results: During the follow-up, 573 and 2,376 newly
diagnosed cancer cases were identified in the
incretin-based-medication users and sulfonylurea-
medication users, respectively. According to a fitted
multivariable Cox proportional-hazards regression
model that adjusted for a number of potential con-
founders, the estimated hazard ratio for incretin-
based-medication use versus sulfonylurea-medication
use was 1.03 (95% confidence interval: 0.93, 1.13),
with no evidence of non-constancy of the association
over duration of follow-up.

Conclusions: Overall, our study suggests that the use
of incretin-based medications does not increase the
risk of cancer, at least in the short/medium term. Fur-
ther research is needed to assess potential longer-term
effects of incretin-based medications on the risk of
cancer and other health outcomes.

922. Non-Insulin Glucose Lowering Drugs and
Risk of Trauma: A Nested Case Control Study
from French Health Insurance Database

Mickael Arnaud, Julien Bezin, Bernard Bégaud,
Antoine Pariente and Francesco Salvo

Univ. Bordeaux, Bordeaux, France

Background: The use of non-insulin glucose-lower-
ing drugs (NIGLDs) could lead to trauma owing to
their ability to induce hypoglycaemia.

Objectives: The objective of this study is to assess the
risk of trauma associated with the use of NIGLDs.

Methods: A nested case-control study was per-
formed in the Echantillon Généraliste des
Bénéficiaires (EGB) electronic healthcare database
between 2008 and 2014. All persons with a diagno-
sis of hospitalization for trauma were considered as
potential cases. They were selected in the study if
they were 45 years or older, followed for at least
395 days before the date of hospitalisation, and free
of cancer. Cases were matched with up to ten con-
trols on age, sex, and duration of follow up. Expo-
sure to NIGLDs was stratified for (i) current users
vs. new users; (ii) NIGLD class; (iii) number of
NIGLDs (1, 2, ≥3). A conditional logistic regression
models adjusted on disease risk score, insulin and
thiazolidinediones use was used to compute odds

ratio (OR) and 95% confidence intervals (95%CI)
of traumas related hospitalisations. Analyses were
further stratified on age groups (45–64, 65–74, and
≥75 years old).

Results: Of the 613,152 persons in EGB, 15,885 per-
sons corresponded to the definition criteria of a case
and were matched to 158,195 controls. Current users
of NIGLDs were related to an increased risk of trauma
in comparison with non-users (OR = 1.09 [95%CI
1.02–1.17]). Recent users of NIGLDs were associated
with a non-significant increased risk (OR = 1,27
[0.77–2.11]). Stratified analysis indicated a greater
and significant risk among new-users aged 65–74
years (OR = 3,10 [1,32–7,30]). Among NIGLDs
classes, current users of glinides were associated with
a significant risk (OR = 1.21 [1.03–1.42]); this risk
was particularly observed among persons aged ≥75
years old (OR = 1.25 [1.01–1.55]). No relationship
was neither observed for other NIGLID classes, nor
according to the number of NIGLDs.

Conclusions: This study indicates a risk of hospitali-
zation for trauma with the prevalent use of NIGLDs;
among NIGLDs classes, this risk was found increased
only for glinides. This signal merits to be better
investigated in new users in order to evaluate its true
public health impact, as well as the number of attribut-
able and evitable cases.

923. The French National Health Insurance Claims
Databases in France, SNIIRAM and EGB: A
Whole-Country 66 Million Persons Resource for
PharmacoEpidemiology

Nicholas D. Moore, Patrick Blin, Mai Duong,
Julien Bezin, Antoine Pariente, Regis Lassalle and
Cecile Droz-Perroteau

University of Bordeaux, Bordeaux, France

Background: Population claims databases usually
have large size and exhaustiveness, but may suffer
from uncertain representativeness when the presence
in the database depends on factor such as employer,
social status or age. Universal medical coverage as
in Canada for instance avoids these limits, but repre-
sent small provincial populations as do the Nordic
countries in Europe. The combination of small indi-
vidual bases, as in CNODES, or EU-ADR can avoid
some of these limitation, but inhomogeneity of data
coding or structure require recoding or the use of
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common data models. In this context, the emergence
of a large countrywide persistent database is
welcome.

Objectives: Describe SNIIRAM, the French National
claims database.

Methods: National insurance claims database,
linked to hospital discharge database and death
registry.

Results: The French healthcare system offers
universal coverage. The SNIIRAM database links
anonymous claims, with hospital-discharge summaries
(PMSI) and the national death registry. It now covers
99 % of the French population, over 66 million
persons, from birth or immigration to death or emigra-
tion, making it one of the world’s largest continuous
homogeneous claims database. The database includes
demographic data; healthcare encounters such as
physician or paramedical visits, medicines, medical
devices, lab tests (but not results); chronic medical
conditions; hospitalisations with for primary, linked
and associated ICD10 diagnoses, procedures, diagnos-
tic groups, and costs; date but currently not cause of
death. The power of the database is correlatively great,
and its representativeness is guaranteed. EGB
(Echantillon Généraliste de Bénéficiaires) is the 1/
97th random permanent representative sample of
SNIIRAM. It is easier to access, but its power is less
(780 000 subjects). This is enough to study common
issues with older drugs, but may be limited for new
products or rare events.

Conclusions: The main difficulty, beyond size and
complexity, is the administrative process for access,
which can last one to two years. New legislation is
being implemented, allowing private companies to
access the data, and streamlining procedures. Users
will be accredited, demonstrating proficiency and
independence. Studies will have to demonstrate public
health usefulness, transparency and reproducibility,
requirements similar to ENCEPP. The legal environment
will be complete by April and consolidated by the time
of ICPE.

924. Electronic Medical Record Databases from
Chang Gung Medical Foundation of Taiwan - Data
Characteristics and Representativeness

Mr.Shih-Chieh Shao1,2, Ms.Yuk-Ying Chan1,
Prof.Yea-Huei Kao Yang2 and
Dr.Edward Chia-Cheng Lai2,3

1Chang Gung Memorial Hospital, Keelung, Taiwan;
2National Cheng Kung University, Tainan, Taiwan;
3National Cheng Kung University Hospital, Tainan,
Taiwan

Background: The Chang Gung Medical Foundation
consisted of seven hospitals with different levels
(two medical center, two regional hospitals and
three district hospitals) located on north, central
and south of Taiwan. The electronic medical re-
cords of Chang Gung Medical Foundation
(CGMF-EMR) with more clinical information could
be a potential data source with good representative-
ness for researches.

Objectives: To evaluate the characteristics and repre-
sentativeness of CGMF-EMR of Taiwan.

Methods: We analyzed data from 2008 to 2015 and
compared the distributions of age and gender of
CGMF-EMR with National Health Insurance Research
Database (NHIRD) of Taiwan, which covered over
99% entire populations of Taiwan. We also compared
the age and gender distributions in patients in different
settings (e.g., inpatients or outpatients) with specific
diseases (e.g., diseases of the circulatory system).

Results: We found CGMF-EMR accounted for
approximately 11% of hospital visits and included
126,546 inpatients (6.0%) and 621,790 (2.9%) outpa-
tients of Taiwan. We found the age and gender distri-
butions are similar between CGMF-EMR and NHIRD.
For example, the proportions of female aged between
20 and 64 years old was 52.9% and 52.9% in outpa-
tients and inpatients respectively in CGMF-EMR and
were 54.9% and 55.3% in outpatients and inpatients
respectively in NHIRD. The age and gender distribu-
tions in patients with diseases of the circulatory system
were similar between CGMF-EMR and NHIRD. For
example, the proportions of female with diseases of
the circulatory system and aged between 20 to 64
years old were 46.8% and 40.4% in outpatients and
inpatients respectively in CGMF-EMR and were
46.3% and 39.5% in outpatients and inpatients
respectively in NHIRD.

Conclusions: The CGMG-EMR provides study
resources with good representativeness in different
settings and diseases. It could also serve as impor-
tant external information that could improve the
analyses of NHIRD.
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925. Data Variability Across Canadian
Administrative Health Databases: Differences in
Content, Coding, and Completeness

Carla M. Doyle1, Lisa M. Lix2,
Brenda R. Hemmelgarn3, J. Michael Paterson4 and
Christel Renoux1

1Jewish General Hospital, Montreal, QC, Canada;
2University of Manitoba, Winnipeg, MB, Canada;
3University of Calgary, Calgary, AB, Canada; 4Insti-
tute for Clinical Evaluative Sciences, Toronto, ON,
Canada

Background: The Canadian Network for Observa-
tional Drug Effect Studies (CNODES) is a distributed
network of data centres accessing administrative
databases across Canada to conduct drug safety and
effectiveness studies. The populations and drugs
covered by provincial health insurance programs differ
across provinces and over time, which can lead to
heterogeneity of study populations and measures
across CNODES sites.

Objectives: To compare provincial administrative
databases and illustrate the potential impact of data-
base differences on a CNODES study about
domperidone and the risk of ventricular tachyarrhyth-
mia and sudden cardiac death (VT/SCD).

Methods: We assessed the impact of varying versions
and precision of the International Classification of Dis-
eases coding system in physician claims data, and the
content and completeness of hospital discharge ab-
stracts across CNODES sites, as these variations can
potentially introduce differences in the study cohorts
formed and affect study results.

Results: In the domperidone study, based on 214,962
patients, diagnosis type was missing in some prov-
inces (i.e., most responsible, comorbidity, secondary,
admitting), which resulted in misclassification of the
study outcome, as well as variations in outcome rates
and risk estimates. Incidence rates of VT/SCD ranged
from 19.8 (95% CI 17.7–22.2) per 10,000 person-
years in British Columbia to 53.4 (50.3–56.5) per
10,000 person-years in Quebec. While most provinces
reported an increased risk of VT/SCD, a null effect
was observed in Quebec (rate ratio 1.06; 95% CI
0.79-1.41).

Conclusions: A distributed network allows for rapid
responses to drug safety signals. However, variability

in the characteristics of site-specific administrative
databases can influence study results. Identifying
sources of database heterogeneity represents an
opportunity to evaluate the potential bias these
differences may incur and highlight the importance
of considering the variability between databases in
distributed networks.

926. Mapping of Real-World Data Sources for
Asthma in Europe

Danae Lemieux-Uresandi1, Aurore Bergamasco2 and
Yola Moride1

1Université de Montréal, Montreal, QC, Canada;
2YOLARX Consultants, Paris, France

Background: Real-world data (RWD) have become
the cornerstone of evidence generation on drug safety
and effectiveness. Respiratory diseases, like asthma,
are currently a high priority therapeutic area due to a
worldwide increase in prevalence as well as important
unmet needs. However, no repository of RWD sources
specific to asthma is available to date.

Objectives: 1) To identify and characterize RWD
sources for asthma in Europe; 2) To determine the use-
fulness of identified data sources for various types of
drug safety and effectiveness research.

Methods: A systematic review including bibliograph-
ical databases and grey literature sources was con-
ducted. MEDLINE and Embase were searched from
January 1st, 2010, to December 19th, 2016. Search
strategy consisted of data elements required for the
conduct of RW studies on asthma. Identified abstracts
were screened independently by two reviewers, using
pre-specified eligibility criteria. Grey literature was
also searched in English, French and Spanish. For
each data source identified, key characteristics, i.e.,
structure, populations and available data elements,
were extracted into a standardized searchable form.
Database custodians were contacted for more
information.

Results: A total of 5,818 records were identified,
corresponding to 304 individual RWD sources.
Additionally, 7 databases were identified in the grey
literature, yielding a total of 311 sources. Most data
sources originate from the UK (n = 50, 16.1%),
Sweden (n = 28, 9.0%), Finland (n = 24, 7.7%) and
Denmark (n = 22, 7.1%). The most common types of
data sources are cohort studies with ad hoc data
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collection (n = 117, 37.6%), medical records (paper or
electronic) (n = 81, 26.0%), surveys (n = 41, 13.2%),
administrative claims (n = 26, 8.4%), disease registries
(n = 16, 5.1%). Population size vary across sources,
ranging from 59 to 400,000. National databases cover
large populations, but the amount of asthma-related
data is restricted.

Conclusions: Several RWD sources for asthma were
identified throughout Europe, which offer great poten-
tial for the conduct of observational studies in this
therapeutic area. Advantages and limitations of the
main data sources will be presented.

927. Evaluating an Emerging Oncology EHR as a
Resource for Safety Surveillance

Xiaofeng Zhou1, Leo Russo2, Rongjun Shen1 and
Andrew Bate1

1Pfizer Inc, NYC, NY; 2Pfizer Inc, Collegeville, PA

Background: Flatiron Health, an emerging US
oncology EHR data source, captures cancer staging,
a valuable parameter for pharmacoepidemiology.
There is a lack of literature on its use for adverse event
(AE) incidence rate (IR) estimation, and thus its role in
drug safety surveillance.

Objectives: (1) Estimate IRs of two distinct AEs
(neutropenia, venous thrombosis (VTE)) that are
experienced by advanced cancer patients undergoing
anti-cancer therapy and are expected to come to the
attention of the oncologist (2) Examine demographic
attributes in these cancer patients.

Methods: Patients in three cohorts: metastatic renal
cell carcinoma (mRCC), metastatic breast cancer
(mBC), and advanced non-small cell lung cancer
(aNSCLC) from 1/1/2010 to 6/30/2016 were
extracted. Index date was defined as the 1st date of
any chemotherapy (aNCSLC and mBC) or systemic
therapy (mRCC) taken after diagnosis date of
advanced cancer. Patients with ≥ 6 months (mos.)
enrollment prior to the index date were followed up
until the occurrence of the predefined AE, death, or
end of the data collection or follow up (set at 6 mos).
Some comparisons to external sources were made.

Results: There were 28,378 aNSCLC; 6,743 mBC;
2,447 mRCC patients in Flatiron data. Mean age by co-
hort was 68, 63, and 66 years in aNSCLC, mBC, and
mRCC respectively, more than half were males (52%

and 68% in aNSCLC and mRCC), and the majority
(>72%) were white. Number of cases, median time to
onset in days (d), and IRs within 6 mos since index date
in Flatiron for neutropenia were: aNSCLC (n = 811 (29
d), 40.2/100 PY), mBC (n = 346 (27 d), 40.9/100 PY),
and mRCC (n = 18 (97 d), 4.8/100 PY); for VTE:
aNSCLC (n = 219 (57 d), 8.7/100 PY), mBC (n = 46
(70 d), 4.2/100 PY), and mRCC (n = 9 (94 d), 2.4/100
PY). Estimates were uniformly higher in US Optum
Claims data (e.g. VTE in aNSCLC: 28.8/100 PY) al-
though some literature rates were more comparable
(e.g. VTE in aNSCLC: 8.7 vs. 10.8/100 PY by Huang).

Conclusions: We were able to identify safety out-
comes and estimate IRs using Flatiron data. IRs varied
considerably, as anticipated, by outcome and cancer
type. Rates were consistently lower than in Optum
data, although the distinct heterogeneity of the cohorts
(eg by stage) limited comparability. Some literature
was more aligned with our Flatiron estimates. The
ability to identify outcomes in this data source, com-
bined with its superior capability to identify advanced
cancer patients, suggests that Flatiron data holds prom-
ise as a resource for routine safety surveillance for on-
cology in the future.

928. Use of an EHR-Based System to Understand
Experiences of Patients with Major Depressive
Disorder or Schizophrenia Treated with Atypical
Antipsychotics

Anthony P. Nunes1,2, Siddhesh Kamat3,
Ann Hartry4 and Nancy D. Lin1

1Optum Epidemiology, Boston, MA; 2University
of Massachusetts Medical School, Worcester, MA
3Otsuka, Princeton, NJ; 4Lundbeck, Deerfield, IL

Background: Patients with schizophrenia (SCZ) and
major depressive disorder (MDD) are routinely treated
with atypical antipsychotics (AAP) either as mono-
therapy or adjunct treatment with anti-depressants,
respectively. Patients experience several symptoms or
side effects which may be associated with the underly-
ing condition or treatment, and which may be under-
ascertained, particularly when relying on diagnostic
codes alone within administrative claims or electronic
health record (EHR) databases. Free-text clinical notes
in EHRs include details of medical encounters that
may be absent in structured data fields.

Objectives: To describe the prevalence of mentions of
symptoms or side effects among patients with MDD
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who receive AAPs as adjunctive treatment and
patients with SCZ who receive AAP monotherapy.

Methods: Using a large U.S. EHR database (Optum
EHR Database), we identified two cohorts of AAP
users: initiators of AAP adjunctive therapy among
patients with MDD and AAP monotherapy among pa-
tients with SCZ from January 2008 to June 2013.
Mentions of symptoms or side effects from 6 months
prior to through 2 months after AAP initiation were
assessed within free-text notes via natural language
processing (NLP) and supplemented with diagnostic
codes as available.

Results: Overall, 6,426 MDD patients and 1,019
SCZ patients were identified. Within the MDD
Cohort, the prevalence of likely symptoms or side
effects was 79.4% for anxiety and agitation, 58.4%
for fatigue, 17.6% for irritability, 15.8% for anger
and aggression, 14.4% for akathisia and motor rest-
lessness, and 8.4% for daytime sedation. Within the
SCZ Cohort, the prevalence was 48.1% for anxiety
and agitation, 25.5% for fatigue, 13.8% for akathisia
and motor restlessness, 13.2% for anger and aggres-
sion, 12.3% for irritability, and 3.7% for daytime
sedation.

Conclusions: Documentation of symptoms or side
effects within the clinical notes was common in both
cohorts. The information extracted via NLP was often
insufficient to determine whether the symptoms or side
effects were attributable to the underlying disease or to
treatment with AAPs; manual review of the free text
notes may facilitate capture of additional clinically
relevant nuance. These analyses demonstrate the feasi-
bility of assessing these experiences within the EHR
system.

929. Pilot Study of Natural Language Processing-
Derived EHR Data vs. Full-Text EHR Data to
Validate a Diagnostic Algorithm

Caihua Liang1, Alexander M. Walker2,
Carla A. Green3, Shannon L. Janoff3,
Nancy A. Perrin3, Hantao Cheng1, Paul Coplan4,
Angela DeVeaugh-Geiss4 and Cheryl Enger5

1Optum Epidemiology, Boston, MA; 2WHISCON,
Newton, MA; 3Center for Health Research, Kaiser
Permanente Northwest, Portland, OR; 4Purdue
Pharma L.P., Stamford, CT; 5Optum Epidemiology,
Ann Arbor, MI

Background: Rich medical information environments
provide multiple levels of information: insurance
claims codes and three levels of information from
electronic health records (EHR)—the full-text notes,
structured data derivatives, and text extracts produced
by natural language processing (NLP) systems. The
relationship between structured EHR data and
NLP-processed EHR data vs. full-text notes remains
uncertain.

Objectives: To compare insurance claims against
richer extracted EHR data in classifying opioid
overdoses (OOD) and to explore a small, non-random
sample of ambiguous cases using full-text clinical
notes to qualitatively assess the added value of the full
record.

Methods: Within a larger FDA-required post-market-
ing study to develop a claims-based algorithm for
OOD, we reviewed records of 250 patients who had
a claims diagnosis for OOD and 250 patients who
did not. The samples came from the Optum Integrated
Database between 8/1/2008 and 12/31/2014. Chrono-
logically integrated profiles combining claims data,
EHR structured data and extracted text concepts were
adjudicated by two physicians specializing in pain
management or emergency medicine to classify
OOD. We reviewed full-text notes for 9 cases with
ambiguous adjudications and 1 case adjudicated as
OOD.

Results: Of the 250 potential OOD cases identified by
a claims diagnosis, clinicians adjudicated 62% (155)
as “Yes” for OOD and the remaining 38% as “Possi-
ble” upon review of integrated profiles. Of the 250
others, they adjudicated 3.2% (8) as “Possible” and
96.8% as “No”. The review of full-text notes classified
3 of 9 “Possible” cases as “Yes”, 4 as “No”; the other
2 remained “Possible”. The “Yes” case remained
“Yes” after review of full-text notes.

Conclusions: Integrated profiles combining claims
and EHR data allowed for the efficient assessment of
a claims-based algorithm, while full-text notes permit-
ted clearer diagnoses in cases where integrated profiles
were ambiguous. Reviewing full-text notes is resource
intensive and might be reserved for uncertain cases, a
strategy that still needs to be assessed by full-text
review of presumptive “Yes” and “No” results from
profiles as well as a larger sample of “Possibles.”
Full-text review may enhance NLP extraction and hold
clues to its improvement.
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930. Optimizing Global Protocols for Local
Implementation Using Real-World Data: A Multi-
Country Approach in Ulcerative Colitis

Emma Brinkley1, Yatesh Midha1, Frank Lobeck1,
Nancy Dreyer2, Kathy Lang3 and
Jennifer B. Christian1

1QuintilesIMS, Durham, NC; 2QuintilesIMS, Cambridge,
MA; 3QuintilesIMS, New York, NY

Background: While methods of evidence generation
are rapidly evolving, operational challenges remain,
including frequent protocol amendments and delayed
patient recruitment. Real-world data such as electronic
medical records and health insurance claims can
provide a useful resource for assessment of patient
selection criteria across multiple countries.

Objectives: The objective of this study was to charac-
terize the strengths and limitations of real-world data
from 8 countries to support evaluation of patient selec-
tion criteria for an ulcerative colitis (UC) clinical trial.

Methods: Patient selection criteria for the UC clinical
trial included age 18–80 years with a UC diagnosis at
any time, moderate to severe UC (defined as at least 1
prescription for a biologic or oral corticosteroid within
past year) and no history of Crohn’s Disease or
megacolon at any time. These criteria were applied
to the best available data source in each country.
Therefore, general practitioner (GP) EMR data were
used in Canada, UK, Spain, Germany, and Italy, while
hospital claims were used in France and South Korea
to better capture the target population. Linked EMR
and health insurance claims were used in the USA.
Attrition tables were created for each country based
on application of selection criteria.

Results: The underlying healthcare delivery system,
database characteristics, and data use restrictions
informed selection of data assets in each country. In
the UC case study, linked EMR and claims data pro-
vided the most robust assessment in the US with
24% of UC patients meeting applied criteria. Applica-
tion of criteria in GP EMR data identified 3.4–37% of
UC patients as potentially eligible; 9–23% of UC
patients met applied criteria in hospital claims. Differ-
ences were due to a combination of country-specific
practice patterns (eg, biologics prescribed by GP vs
specialist in a hospital) and availability of information
captured within the data source. Results have the
potential to provide additional evidence regarding

prioritization of countries, site selection strategy, and
impact of inclusion criteria on potential sample size.
Results are specific to UC and are likely highly
variable by therapeutic area.

Conclusions: Country-specific understanding of
national health system policies and treatment path-
ways combined with deep knowledge of the database
source and contents are critical to identifying the most
appropriate data asset, carefully analyzing data, and
appropriately interpreting results.

931. Challenges and Solutions for Globally
Establishing and Standardizing Population
Healthcare Databases

Anokhi J. Kapasi1, Mariam Shokralla2,
Alexander N.O. Dodoo3,4, Katarina Ilic5,
Sharmila A. Kamani1 and Judith K. Jones1

1DGI, LLC, Fairfax, VA; 2Egyptian Drug Authority,
Cairo, Egypt; 3WHO Collaborating Centre for
Advocacy and Training in Pharmacovigilance, Accra,
Ghana; 4University of Ghana Medical School, Accra,
Ghana; 5Shire, Lexington, MA

Background: Sharing de-identified structured
healthcare (HC) data can be a major benefit to global
public health. Currently, there is a wide variation in
data collection methods, availability, and formats for
HC databases (DBs), including electronic health
records (EHR), insurance claims, and other HC data
sources. This results in challenges in both accessing
and sharing HC data.

Objectives: To explore opportunities for collecting
and sharing HC data worldwide.

Methods: A panel of pharmacoepidemiology,
pharmacovigilance and drug policy experts with HC
DB experience in multiple regions (Africa, EU,
Middle East, USA) was convened in February 2017
to identify gaps and potential approaches for harmo-
nizing HC DBs for research.

Results: The panel identified several challenges in
developing and maintaining DBs including: 1. Human
resources (HC provider participation, training,
staffing); 2. Policy (lack of government leadership,
accountability, understanding of DBs); 3. Fiscal (inad-
equate funding); 4. Infrastructure (paper-based DBs);
5. Technical (data fields not standardized, limited lon-
gitudinal data, no data validation, patient tracking
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through multiple HC providers); and 6. Ownership of
data (sensitivities, unwillingness to share, fees). The
panel proposed potential solutions, including: 1. Pull
technology from other sectors (banking, commercial
transportation); 2. Improve education in public health,
epidemiology, and DB design; 3. Increase publications
on DBs; 4. Repurpose existing DBs; and 5. Establish
mechanisms to facilitate data sharing, DB standardiza-
tion and development through WHO, regulatory agen-
cies, and global health foundations. The panel
highlighted several international examples of standard-
izing data via CIOMS, OMOP, IDMP, B.R.I.D.G.E.
TO DATA®; sharing data globally via OpenFDA,
VigiAccess, commercial data vendors; and developing
databases using the B.R.I.D.G.E. template.

Conclusions: The panel recommended the establish-
ment of standards for creating HC DBs in various
settings worldwide, identified challenges in develop-
ing and maintaining HC DBs, and recognized the
importance of data sharing. The standardization of
data fields would permit a common data language
and increase the effectiveness of global public health
research. Data sharing will reduce effort, time, and
cost of research. B.R.I.D.G.E. TO DATA® may
facilitate collaboration between data centers, provide
a useful tool to describe existing DBs, and serve as a
template for developing new DBs.

932. Comparison of Real World Patient Data
Sources: A Global Case Study

Dena H. Jaffe1, Tom Haskell2, Jeffrey Bramlett3,
Carey Strader3, Pankaj Patel3, Becca Feldman4,
Asaf Bachrach4, Ahn Hyunjung5, Heiko Friedel6 and
Marc Pignot7

1Kantar Health, Tel Aviv, Israel; 2Kantar Health,
Horsham, PA; 3Kantar Health, St Louis, MO; 4Clalit
Research Institute, Tel Aviv, Israel; 5Kantar Health,
Seoul, Korea, Republic of; 6Team Gesundheit, Essen,
Germany; 7Kantar Health, Munich, Germany

Background: Collecting and analyzing data from
diverse patient populations across geographies,
healthcare systems, and data sources is essential for
providing informative real-world evidence of preva-
lence and disease management.

Objectives: To assess variations in epidemiology
sources in regards to prevalence, demographic and
clinical characteristics, and disease management
across geographies using the example of gout.

Methods: A cross-sectional study of gout patients ages
18+ years was conducted using electronic health re-
cords (EHRs) from US (Kantar Health Ambulatory
EHR, KH) and Israel (Clalit Health Services, CHS);
healthcare claims from Germany (Betriebs-
krankenkassen - BKK) and South Korea (Health Insur-
ance Review & Assessment, HIRA); patient-reported
survey data from the National Health and Wellness
Survey (NHWS) from US, Japan, and five European
Union (EU5) countries (France, Germany, Italy,
Spain, and UK); and literature-based estimates from
Epi Database® US, EU5, and Japan. Gout patients
were identified as having at least one gout
diagnosis or healthcare encounter for a single year
for each data source, during 2014–2016. Patients
from EHR data were required to have an additional
diagnosis or gout medication purchase to capture cur-
rent gout patients. Demographics, clinical characteris-
tics, prevalence and Allopurinol use were examined.

Results: A total of 155,234 gout patients were identi-
fied using EHR (KH n = 51,722; CHS n = 10,234),
claims (BKK n = 78,569; HIRA n = 7,696), and pa-
tient-reported survey data (NHWS-US n = 3,457;
NHWS-Japan n = 1,172; NHWS-EU5 n = 2,384).
The prevalence of gout ranged from 0.4% in Israel to
5.9% in South Korea. Patient characteristics were
similar across data sources and geographies, with
exceptions likely due to case definitions or data collec-
tion methods. For example, the proportion of patients
65+ years was similar between EHR datasets (KH
and CHS = 52%), but varied for claims (BKK =
54%; HIRA = 25%) with literature (Epi Database)
and patient-reported survey data (NHWS) similar for
most regions (US = 50% vs. 43%; Japan = 49% vs.
61%; EU5 = 57% vs. 54%, respectively). Alternately,
allopurinol use varied where ≥1 prescription/purchase
during the study year was substantially higher in
EHR (KH and CHS ~ 66%) compared to patient-re-
ported data (NHWS-Japan and -EU5 ~ 22%).

Conclusions: Triangulation exercises such as these
provide comparisons to identify the strengths and
limitations across varying types of sources.

933. Testing the Robustness of the Outcome
Measures Framework

Richard Gliklich1, Michelle Leavy1 and
Elise Berliner2

1OM1, Cambridge, MA; 2Agency for Healthcare
Research and Quality, Rockville, MD
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Background: Patient registries can inform clinical
decision making and health care delivery by offering
real-world evidence on the effectiveness, safety, and
value of products and interventions. Wide variation
in the definitions of outcome measures reduces the
utility of registry data currently. The Agency for
Healthcare Research and Quality (AHRQ) is
attempting to reduce variation through the Outcome
Measures Framework (OMF), a content model for
developing harmonized outcome measures in specific
disease areas.

Objectives: To test the robustness of the OMF by
mapping outcome measures in valvular heart disease
(VHD) and rheumatoid arthritis (RA) to the
framework.

Methods: Researchers abstracted outcome measures
for VHD and RA from patient registries listed on
ClinicalTrials.gov as of June 23, 2015; supplementary
internet searches were conducted, and stakeholder in-
put was sought to identify relevant registries and out-
come measures. Manual review of each outcome
measure was required. Two reviewers, one epidemiol-
ogist and one clinician independently assessed each
measure and compared results.

Results: Thirty-five VHD registries representing 143
outcome measures and 23 RA registries representing
132 outcome measures were included in the analysis.
In VHD, 63% of the outcomes mapped directly to
OMF. In RA, 87% of the outcomes mapped directly
to the OMF. The remaining outcome measures in both
areas were either missing or suggested changes to the
OMF. Minor modifications to the OMF were made
based on the findings. Management was included as
an intent of treatment. Case-specific mortality was
added an example of a mortality measure. The Disease
Response category was renamed Clinical Response to
cover outcomes for non-disease conditions or trauma.
Exacerbation and improvement were added to the Re-
currence category as examples that demonstrate the
range of outcomes that might be included under re-
sponse. Complications were added in the Events of In-
terest category. A critical finding was the recognition
that some registry outcomes relate to participants
who are not enrolled in the registry (e.g., pregnancy
registries that enroll the mother but collect outcomes
regarding the baby). To address this issue, Impact on
Non-participant was added.

Conclusions: The study demonstrated the robustness
of the OMF for classifying a diverse group of outcome

measures. As a next step, AHRQ will use the modified
OMF to support harmonization of outcome measures
in five condition areas.

934. Existing Evidence in Published Literature for
Drug-Condition Pairs

Erica A. Voss1,2,3, Martijn J. Schuemie1,3,
Patrick B. Ryan1,3,4, Johan van der Lei2,3 and
Peter R. Rijnbeek2,3

1Janssen Research & Development, Raritan, NJ;
2Erasmus University Medical Center, Rotterdam,
Netherlands; 3Observational Health Data Sciences
and Informatics (OHDSI), New York, NY; 4Columbia
University, New York, NY

Background: Literature provides evidence from a
variety of sources (e.g. clinical trials, case reports,
observational data, etc.). Publication abstracts can
communicate evidence on relationships between drugs
and conditions, either positive or negative. Here, we
explore the completeness of that evidence.

Objectives: To quantify the available scientific
evidence in literature for all drug-condition pairs.

Methods: We defined drugs by identifying drugs with
at least 100 persons exposed in 2015 in a large claims
database. The conditions were selected using MeSH
tags associated with the qualifier “chemically
induced”. Understanding that not all drug-condition
pairs hold same value, we also explored a 23 conditions
judged as important in pharmacovigilance research
(Trifiro et al. 2009). Available evidence was assessed
on Medline abstracts by 3 approaches with varying
degrees of sensitivity: 1) Broad PubMed Search –
leveraging the PubMed search engine via an API to
identify all publications returned by searching for a
given drug and condition. PubMed was used because
it casts a wide search net when looking for terms in
Medline. 2) Co-occurrence of MeSH Terms – selection
of all publications in which both the drug and condition
MeSH tags were found. 3) Co-occurrence of MeSH
Terms with Adverse Event Qualifiers – selection of
publications in which a drug MeSH tag with the
“adverse effects” and a condition MeSH tag with
“chemically induced” qualifier was found. With the
results from the 3 methods the counts of distinct
publications for each drug-condition pair were made.

Results: Among the 704,282 drug-condition pairs
(1009 drugs by 698 conditions), 30% of pairs had at

abstract 563

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd. DOI: 10.1002/pds

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636



least one publication identified by the Broad PubMed
Search; 16% of pairs had at least one publication by
assessing co-occurrence of terms; and 4% of pairs
have at least one publication when using the adverse
event qualifiers. Of the 23 important conditions, 19
could be mapped to our list. For the remaining four no
good MeSH equivalent could be found (e.g. cardiac
valve fibrosis). Using the 1009 drugs with these 19
outcomes to yield 19,171 pairs, we found 48% of pairs
had evidence in Broad PubMed Search, 27% of pairs
using co-occurrence of MeSH tags, and 13% of pairs
using adverse event qualifier constraints.

Conclusions: For most drug-condition pairs, there is
no published evidence to support or refute a potential
exposure-outcome association. While no evidence
does not suggest there should be evidence, understand-
ing where there is research provides guidance for pri-
oritizing future research.

935. Assessment of Medication Errors in the
Emergency Department in a Developing Country’s
Tertiary Care Teaching Hospital

Chalasani Sri Harsha1 and Madhan Ramesh2

1Faculty of Pharmacy, Ramaiah University of Applied
Sciences, Bangalore, India; 2JSS College of Pharmacy,
Mysuru, India

Background: Iatrogenesis is an inevitable reality in
the current health care framework. Medication errors
(ME) jeopardise patient safety. It is important to
understand how often and why these errors are occur-
ring to develop interventions and to prevent their
occurrence in a developing nation. Establishing a med-
ication error reporting and monitoring programme is
the need of the hour to safeguard patient safety.

Objectives: To determine the incidence, causes,
patterns and outcomes of medication errors (MEs) in
the emergency department

Methods: The ME reporting system was established
using the principles based on prospective, voluntary,
open, anonymous and stand-alone surveillance in a ter-
tiary care teaching hospital located in southern India.
MEs involving patients of either sex were included in
the study, and the reporters were given the choice to re-
main anonymous. The analysis was carried out to de-
termine the patterns, causes and outcomes of the
reported errors and was discussed with healthcare pro-
fessionals (HCPs) to minimise the recurrence of MEs.

Results: A total of 458 MEs were reported voluntarily
among 5137 admitted patients and the incidence of
MEs was 8.9%. The clinical pharmacist has reported
271 (59%) medication errors followed by nurses 119
(26%) and doctors 68 (15%). Administration errors (n =
247, 54%) were the most common type of MEs followed
by prescription errors (n = 56, 19%) and dispensing errors
(n = 43, 15%). Reported administration errors were
wrong time 113 (25%), wrong dose 46 (10%), delayed
documentation 35 (7.6%), dose miss errors 23 (5%) and
others 54 (12%). Factors responsible for MEs were due
to excessive workload, fatigue, unclear inter-personnel
communications and patient-related factors accounted
for 38%, 13.1%, 9.6% and 7.7% respectively. The major-
ity of the reported MEs had an outcome of category C
and A, based on the National Coordinating Council for
ME Reporting and Prevention (NCC MERP) outcome
scale, amounted to 42.2% and 41.7%, respectively.

Conclusions: Clinical Pharmacist-initiated patient
safety programme was tepidly welcomed and then
accepted by HCPs upon continuous education and
awareness on MEs and patient safety. Although the
majority of MEs that reached the patients did not cause
any harm. Minimising the work-related factors that
contribute to MEs may improve overall patient safety.
Emphasising that ME reporting is not an individual
fault finding is essential for heightened acceptance of
these programmes in developing countries.

936. Completeness of Reporting of Overnight
Hospitalisations to a Psoriasis Pharmacovigilance
Register and the National Health Service Wales
Informatics Service

Kayleigh J. Mason1, Hassan Ali1, Nick J. Reynolds2,3,
Anthony D. Burden4, Catherine H. Smith5,
Ian Evans1, Kathleen McElhone1, Oliver Steer1,
Saliha Tahir1, Christopher E.M. Griffiths1,6 and
On behalf of the BADBIR Study Group7

1The University of Manchester, Manchester, United
Kingdom; 2Newcastle University, Newcastle, United
Kingdom; 3Newcastle Hospitals NHS Foundation
Trust, Newcastle, United Kingdom; 4Royal Infirmary
of Edinburgh, Edinburgh, United Kingdom; 5King’s
College London, London, United Kingdom; 6Salford
Royal NHS Foundation Trust, Salford, United
Kingdom; 7British Association of Dermatologists,
London, United Kingdom

Background: The British Association of
Dermatologists Biologic Interventions Register
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(BADBIR) is a longitudinal, observational, web-
based pharmacovigilance register of patients with
moderate-to-severe psoriasis. Patients are currently
recruited from 153 dermatology centres in the UK
and Republic of Ireland. The aim of BADBIR is to
explore the long-term safety of biologic compared
to conventional systemic therapies. Patients registered
in 10 centres in Wales were flagged with the
National Health Service Wales Informatics Service
(NHS WIS) to maximise the capture of overnight
hospitalisations.

Objectives: To investigate the overlap in reporting of
overnight hospitalisations to BADBIR and NHS WIS.

Methods: Data from 27/12/2007 to 28/12/2014 on
490 patients were received from NHS WIS. Overnight
hospitalisations occurring after the start date of
BADBIR registration therapy were classified as
serious adverse events. Events were cross-referenced
for admission and discharge dates (±7 days), and
ICD-10 codes from NHS WIS with qualitative
descriptions in BADBIR.

Results: Of the 490 patients flagged, 86 overnight
hospitalisations for 62 patients were recorded with
BADBIR and 244 overnight hospitalisations for 120
patients recorded with NHS WIS. 51 patients with
overnight hospitalisation were reported in both
datasets, but only 62 of 73 overnight hospitalisations
were matched to events already on the BADBIR
database. In total, 268 overnight hospitalisations were
recorded for 131 patients.

Conclusions: The findings suggest that the reporting
of overnight hospitalisations is more complete in
NHS WIS than in BADBIR. Possible reasons
contributing to the substantial proportion of missing
overnight hospitalisations include: lag time in data
entry (mean 283 days between admission date and
event reporting to BADBIR; unknown for NHS
WIS), admission to hospitals remote from the
dermatology recruiting centre, patient recall bias, and
incomplete information from recruiting centres.
Failure to use linked sources may lead to under-
estimated risks of overnight hospitalisations.

937. NOACs Replace VKA as Preferred Oral
Anticoagulant Among New Patients

Jan Maurik van den Heuvel1, Anke M. Hövels2,
H.R. Büller3, A.K. Mantel-Teeuwisse4,
A. De Boer4 and A.H. Maitland-van der Zee1

1Department of Respiratory Disease, Academic Medi-
cal Center, University of Amsterdam, Amsterdam, the
Netherlands, Amsterdam, Netherlands; 2Utrecht
Institute for Pharmaceutical Sciences (UIPS), Division
of Pharmacoepidemiology and Clinical Pharmacol-
ogy, Utrecht University, Utrecht, The Netherlands,
Utrecht, Netherlands; 3Department of Vascular Medi-
cine, Academic Medical Center, University of
Amsterdam, Amsterdam The Netherlands, Amsterdam,
Netherlands; 4Utrecht Institute for Pharmaceutical
Sciences (UIPS), Division of Pharmacoepidemiology
and Clinical Pharmacology, Utrecht University,
Utrecht, The Netherlands, Utrecht, Netherlands

Background: In 2012, around 400,000 patients in the
Netherlands were treated with vitamin K antagonists
(VKA) for thromboembolic diseases. Since 2011,
non-VKA oral anticoagulants (NOACs) have been
available. NOACs do not require frequent INR moni-
toring and cause less bleeding, which benefits patients,
but also imposes a risk of reduced therapy adherence.

Objectives: The objective of this study is to describe
uptake of and patient compliance with NOACs in
The Netherlands between July 2011 and October
2016.

Methods: We analysed prescription data for 247.927
NOAC and/or VKA patients across 560 pharmacies.
All patients who received at least one prescription of

either VKA or NOACs between 1 July 2011 and 30
September 2016 were included in the study.
Our database contained (not exhaustive) the follow-

ing information about the prescriptions: dispensed
medication and quantity, dispensing date, prescribed
dosage and prescriber type, patient age and gender.
We used these data to describe patient profiles, up-

take of NOACs among new naïve patients and switch
of patients between VKA and NOACs. We developed
an algorithm to classify patients as new naïve starters,
switcher or repeat patients.
We calculated therapy compliance as the percentage

of days covered (PDC). To obtain reliable results, in
our PDC calculations we included only patients with
a time period of at least 12 months between their first
and last prescription.

Results: During the studied period the share of
NOACs in oral anticoagulants has grown to 57% of
prescriptions to new patients. More than 70% of new
NOAC users were new naïve patients and around
26% switched from VKA. The overall share of
NOACs among starters is largest in the group of
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patients of 50–80 years. Calculated percentages of
days covered (PDC) for NOAC patients show that
87% of all users were compliant.

Conclusions: NOACs have overtaken VKA as the
major treatment prescribed to patients starting on oral
anticoagulants, and the number of starters on VKA is
at present decreasing. We expect that almost all oral
anticoagulants prescribed to new patients will be
NOACs. NOAC users are in general compliant with
therapy. This may provide additional confidence to
physicians in prescribing NOACs instead of VKAs.

938. Evaluation of Potential Off-Label Prescribing
of Dabigatran Etexilate in France, Denmark, and
the United Kingdom and Associated Methodologi-
cal Challenges

Miguel Cainzos-Achirica1, Cristina Varas-Lorenzo1,
Anton Pottegård2, Joelle Asmar3, Estel Plana1,
Lotte Rasmussen2, Geoffray Bizouard3, Joan Forns1,
Maja Hellfritzsch2, Kristina Zint4,
Susana Perez-Gutthann1 and Manel Pladevall-Vila1

1RTI Health Solutions, Barcelona, Spain; 2University
of Southern Denmark, Odense, Denmark; 3IMS
Health Information Solutions, Cegedim, France;
4Boehringer Ingelheim GmbH, Ingelheim, Germany

Background: In the context of approval of the atrial
fibrillation (AF) indication for dabigatran etexilate, as
a follow-up measure the sponsor and EMA agreed to
evaluate potential off-label use of dabigatran in
Europe. The methodological challenges of using data
sources with different types of clinical data had not
been studied in detail.

Objectives: Discuss estimated prevalence of potential
off-label use and associated methodological
challenges.

Methods: Observational, cross-sectional study on
dabigatran in three databases with different types of
clinical information available: Cegedim Strategic Data
Longitudinal Patient Database (CSD-LPD), France
(cardiologist panel, n = 1,706 [FR-1]; general practi-
tioner panel, n = 2,813 [FR-2]; primary care informa-
tion); National Health Databases, Denmark (n =
28,619; hospital episodes, dispensed ambulatory med-
ications [DK]); and Clinical Practice Research
Datalink (CPRD), UK (linkable to Hospital Episode
Statistics [HES], n = 2,150 [UK-1]; not linkable, n =
1,285 [UK-2]; hospital and primary care data were

available for HES-linkable patients) (Aug 2011-Aug
2015). Two definitions were applied to estimate poten-
tial off-label use based on either recorded diagnoses or
proxies: a broad definition of on-label prescribing
using codes for disease indication (e.g., AF) and a re-
strictive definition excluding patients with conditions
for which the drug is not indicated (e.g., valvular AF).

Results: Key methodological challenges: availability
of detailed hospital and primary care clinical informa-
tion impacted results observed across data sources.
Limited information available likely led to overestima-
tion of off-label use, particularly in CSD-LPD, and
may explain the disparate prevalence estimates across
countries. Estimates under the broad definition: UK-1
5.7%, UK-2 11.5%, DK 17.1%, FR-1 24.1%, FR-2
34.0%; and under the restrictive definition: UK-1
17.4%, UK-2 25.6%, DK 29.1%, FR-1 37.5%, FR-2
44.1%. No diagnoses potentially related to anticoagu-
lant use could be identified in a large proportion of
potential off-label users.

Conclusions: Results need to be interpreted cautiously
due to limitations in the availability of data (no
primary care data in Denmark; no hospital data in
France). In this context, CPRD HES-linkable
estimates are likely to be the most accurate. Availabil-
ity of detailed clinical data is crucial for this type of
research.

939. Baseline Patient Characteristics Associated
with Non-Adherence to Dabigatran and
Rivaroxaban in Nonvalvular Atrial Fibrillation
New Users. A French Nationwide Cohort Study

Géric Maura1,2, Antoine Pariente2,3,
François Alla1 and Cécile Billionnet1

1French National Health Insurance (CNAM-TS),
Paris, France; 2Univ. Bordeaux, Inserm, Bordeaux
Population Health Research Center, team
PHARMACOEPIDEMIOLOGY, UMR 1219, Bor-
deaux, France; 3CHU de Bordeaux, Bordeaux,
France

Background: The efficacy of direct oral anticoagu-
lants (DOACs) in nv-AF patients is closely dependent
on strict adherence in clinical practice.

Objectives: To identify patient characteristics associ-
ated with non-adherence to dabigatran and
rivaroxaban in nonvalvular atrial fibrillation (nv-AF)
new users.
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Methods: This study based on French national
healthcare databases included OAC-naive nv-AF
patients who initiated dabigatran (N = 11,141) and
rivaroxaban (N = 11,126). One-year adherence was de-
fined by the proportion of days covered (PDC) of 80%
ormore over the 1-year period after treatment initiation.
Associations between non-adherence (PDC < 80%)
and baseline patient characteristics were assessed using
multivariate logistic regression models. The patient
characteristics determined at baseline included demo-
graphics, type of initial prescriber, comorbidities and
comedications. A subgroup analysis was performed in
patients who had not switched to another OAC
treatment during follow-up and who were still alive at
the end of follow-up. Potential interaction effects on
adherence between age, gender, history of stroke and
ischemic heart diseases (IHDs) were examined.

Results: One-year adherence was 53.3% in
dabigatran- and 59.9% in rivaroxaban new users. In
both cohorts, older age (65–84 y. versus <65), history
of stroke, having preventive treatments for chronic
cardiovascular disease and living in more versus less
deprived municipalities were associated with a lower
risk of non-adherence; having chronic kidney disease
or IHDs were associated with an increased risk of
non-adherence. Except for chronic kidney disease,
consistent results were obtained in the subgroup
analysis: only having history of IHDs was therefore
associated with non-adherence in both dabigatran-
(adjusted odds ratio, 95% confidence intervals = 1.3
[1.1 to 1.5]) and rivaroxaban-treated patients (1.3
[1.2 to 1.5]). Age and history of stroke were no longer
associated with higher adherence in patients with
IHDs in both cohorts.

Conclusions: Reinforced teaching for both patients
and prescribers regarding the benefits of optimal
DOAC adherence is needed, particularly focusing on
patients with a history of ischemic heart disease.

940. Post-Authorization Safety Study of the
Utilization of Apixaban in Sweden

Marie Linder1, Stephen E. Schachterle2,
Quazi Ataher2 and Morten Andersen1

1Karolinska Universitetssjukhuset Solna, Stockholm,
Sweden; 2Pfizer, Inc., New York, NY

Background: In 2011, apixaban was approved in the
European Union for the prevention of venous
thromboembolic events in adult patients who have

undergone elective hip or knee replacement surgery.
Subsequent indications were approved for the preven-
tion of stroke and systemic embolism in adult patients
with non-valvular atrial fibrillation and with one or more
risk factors (2012) and for the treatment of deep vein
thrombosis (DVT) and pulmonary embolism (PE), and
prevention of recurrent DVT and PE in adults (2014).

Objectives: (1) To estimate the proportion of apixaban
users who received the drug on-label and (2) to
describe the characteristics of patients using the drug
on-label and off-label.

Methods: This was an observational, cross-sectional
study. The national health registers in Sweden
(2012–2014) were used including the Prescribed Drug
Register (PDR), which contains data from community
pharmacies, and the National Patient Register (NPR),
which holds inpatient and outpatient hospital records,
but lacks primary care diagnoses. Regional primary
care data from Västra Götaland County was added as
a sensitivity analysis. The prescriber’s intended indica-
tion is not recorded in the PDR, so a proxy for the
indication was assigned by searching patients’ medical
histories in the NPR for a predefined set of on-label
and off-label indications. The proportions of on-label
and off-label use with 95% confidence intervals (CI)
were estimated. Patients were characterized according
to age, gender, concomitant drug use, and clinical
history.

Results: In total 17 592 apixaban users were identi-
fied, and on-label and off-label indications were
assigned to 86.4% (CI: 85.9%–86.9%) and 7.7% (CI:
7.3%–8.1%) of users respectively. The records from
5.9% (CI: 5.5%–6.2%) of users did not contain a
predefined indication. Overall, 52.4% of apixaban
users were men. The mean age of on-label (73.6
years), off-label (74.2 years) and unclassified (73.7
years) apixaban users was similar. Common co-medi-
cations included other antithrombotics, CYP3A4 and
P-gp inhibitors, selective beta blocking agents, statins,
laxatives, and analgesics. A history of renal disease
(3.3%) and liver disorders (0.4%) was uncommon. In
the sensitivity analysis, the addition of the regional
primary care data did not appreciably alter the results
from the national hospital data.

Conclusions: We identified an on-label proxy indi-
cation for the majority of apixaban users, i.e. 86%.
Comorbidities and co-medications were reflective of
the age of the apixaban users and the indications
for use.
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941. Management of Venous Thromboembolism in
Taiwan, a Nationwide Descriptive Study

Hui-Min Lin1, Yi-Chen Juan2, Pareen Vora3 and
K. Arnold Chan2

1National Taiwan University, Taipei, Taiwan; 2Health
Data Research Center, National Taiwan University,
Taipei, Taiwan; 3Bayer Pharma AG, Berlin, Germany

Background: Evaluating current treatment patterns
for venous thromboembolism (VTE) in Taiwan will
help refine treatment guidelines that are primarily
based on research findings from Western countries.

Objectives: Describe initial and post-discharge treat-
ment patterns among virtually all VTE patients in
Taiwan during a 10-year period.

Methods: This is a descriptive study utilizing
population-based health insurance claims in Taiwan
from 2000 to 2014. Incident VTE patients were those
with a hospital diagnosis of VTE after Jan-1-2005
and no VTE admission during the prior 5 years.
Incident VTE patients were further stratified as
provoked and unprovoked by the known risk factors
3 months prior to the event. Treatment with
unfractionated heparin (UFH), low-molecular weight
heparin (LMWH), thrombolytics, warfarin, and direct
oral anticoagulant (DOAC) during the incident VTE
admission and within 12 months after discharge were
evaluated. International normalized ratio (INR) tests
were also evaluated in patients who were prescribed
warfarin after hospital discharge. Adherence to oral
medications was represented by the medication
possession ratio (MPR) within 12 months after
hospital discharge, taking into account the common
practice in Taiwan that patients are given medications
that would cover the time period between discharge
and first out-patient follow-up.

Results: A total of 73,406 incident VTE patients were
identified. Initial treatment regimen (proportion of all
patients) during incident VTE admission included
LMWH and warfarin (18.5%), UFH and warfarin
(10.5%), warfarin only (7.4%), LMWH only (5.7%),
and UFH only (5.3%); 38.7% of patients did not
receive any anticoagulant or thrombolytic treatment.
Among patients who survived the incident VTE
admission (n = 69,051), 54.2% of them were not
prescribed anticoagulants during the 12 months after
discharge. Common treatment regimen within 12
months after discharge was warfarin with 28,625 users

(38.9%); and there were only 157 users of DOACs.
INR tests were carried out in over 70% of warfarin-
treated patients. VTE treatment in provoked and
unprovoked patients was similar. Mean MPR among
warfarin users was 100% within 12 months. Some
warfarin users had MPR larger than 100% and less
than 10% of warfarin users had MPR lower than 50%.

Conclusions: In Taiwan, a substantial proportion of
VTE patients did not receive any VTE-specific treat-
ment after the initial hospitalization. VTE patients
once prescribed with warfarin had strong adherence
to the therapy.

942. Factors Associated with Antithrombotic
Treatment Decisions for Stroke Prevention in
Atrial Fibrillation in the Stockholm Region After
the Introduction of NOACs

Joris Komen1, Tomas Forslund2, Paul Hjemdahl2 and
Björn Wettermark2

1Utrecht University, Utrecht, Netherlands; 2Karolinska
Institute, Stockholm, Sweden

Background: Patients with atrial fibrillation (AF) on
average have a five-fold increased risk for stroke
compared to the general population. The risk-benefit
ratio of treatment with an NOAC or warfarin may,
e.g., depend on the population treated, with important
discrepancies between the trial populations and real-
life users of these drugs

Objectives: To investigate the influence of patient
characteristics such as age, and stroke and bleeding
risks on decisions for antithrombotic treatment in
patients with AF.

Methods: A retrospective, population-based study
including AF patients initiated with either warfarin,
dabigatran, rivaroxaban, apixaban or low-dose aspirin
(ASA) between March 2015 and February 2016.
Multivariate models were used to calculate adjusted
odds ratios (aOR) for factors associated with treatment
decisions.

Results: A total of 6 765 newly initiated patients were
included, most with apixaban (46.4%) and least with
ASA (6.7%). Baseline characteristics showed more
comorbidities in patients initiated with ASA and
warfarin compared to the cohort average. Patients with
high stroke risks had higher chances of receiving ASA
(CHA2DS2-VASc ≥5 vs 0; aOR 2.01; 95% confidence

abstract568

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd. DOI: 10.1002/pds

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636



interval (CI) 1.12–3.33). Among patients receiving
oral anticoagulants, patients with high bleeding risks
were more likely to receive warfarin (ATRIA-score
5-10 vs 0-3; aOR 1.40; CI 1.20-1.64). Among patients
receiving NOACs apixaban was preferred for patients
with higher stroke risks (CHA2DS2-VASc ≥ 5 vs 0;
aOR 1.78; CI 1.31–2.41), high bleeding risks
(ATRIA-score 5–10 vs 0–3; aOR 1.54; CI
1.26–1.88) and high age (age group ≥ 85 vs 0–65;
aOR 1.84; CI 1.44–2.35). Conversely, the decision
for dabigatran treatment was associated with lower
ages and lower risks.

Conclusions: The majority of patients with AF were
initiated with apixaban, with increasing chances in
high-risk patients whereas dabigatran was used in
lower-risk patients. A substantial number of patients
were still initiated with ASA, especially those with
high stroke risks.

943. Prescription Trends of Novel Oral
Anticoagulants in Patients with Atrial Fibrillation

Simone Y. Loo1,2, Sophie Dell’Aniello1,
Laetitia Huiart3 and Christel Renoux1,2

1Lady Davis Institute, Jewish General Hospital, Mon-
treal, QC, Canada; 2McGill University, Montreal, QC,
Canada; 3INSERM, CIC 1410, Saint-Pierre, France

Background: Novel oral anticoagulants (NOAC) are
a recent alternative to vitamin-K antagonists (VKA)
for the prevention of ischemic stroke in patients with
atrial fibrillation (AF). In the UK, it remains unclear
to what extent NOAC have been adopted and pre-
scribed in primary care since first introduced in 2008.

Objectives: To describe trends in the prescription of
oral anticoagulants (OAC) among AF patients in the
UK, from 2009 to 2015.

Methods: Using the UK’s Clinical Practice Re-
search Datalink, a cohort was formed comprising
OAC-naïve patients aged 18 or older and registered
with a practice between 2009 and 2015. From this
cohort, we identified all patients with a first OAC
prescription during the study period and a prior
diagnosis for AF. The annual rates of new users
of NOAC, VKA, and individual NOAC were
estimated using Poisson regression. Patient charac-
teristics associated with the initiation of NOAC
compared with VKA were identified using multivar-
iate logistic regression.

Results:Within a cohort of 5,417,063 patients, 53,843
new users of OAC were identified with AF. The over-
all rate of OAC initiation increased by 89% from 2009
to 2015 (rate ratio (RR) 1.89; 95% CI 1.83–1.95).
Whereas the rate of new VKA users decreased by
17% over the study period (RR 0.83; 95% CI
0.80–0.86), the rate of new NOAC users increased,
particularly from 2012 onwards, with an 18-fold
increase from 2012 to 2015 (RR 18.59; 95% CI
16.69–20.70). NOAC accounted for 56.1% of OAC
prescriptions in 2015, with rivaroxaban prescribed
most frequently, followed by apixaban and dabigatran.
The most prominent temporal changes in OAC initia-
tion were observed among patients aged 75 and older.
While there was no difference in prescription pattern
between men and women, men had higher rates of
initiation overall. The baseline characteristics of new
OAC users changed substantially over the course of
the study period. In 2015, compared with new VKA
users, new users of NOAC were less likely to have
cardiovascular disease and more likely to have a
history of ischemic stroke.

Conclusions: Among AF patients in the UK, the rate
of NOAC initiation has increased dramatically since
2009, and NOAC have now surpassed VKA as the
OAC of choice. These trends may reflect NOAC’s
better safety profile and ease of use.

944. Real World Evidence on Novel Oral
Anticoagulant Use in Non-Valvular Atrial
Fibrillation: An Italian Population-Based Study

Ylenia Ingrasciotta1, Francesco Giorgianni1,
Giancristoforo Aliquò1, Valentina Ientile1,
Giulia Scondotto1, Pasquale Cananzi2,
Walter Sebastiano Pollina D’Addario3,
Salvatore Scondotto3, Maurizio Pastorello4,
Michele Tari5 and Gianluca Trifirò6

1Unit of Clinical Pharmacology, A.O.U. Policlinico
“G. Martino”, Messina, Italy; 2Sicilian Regional Cen-
tre of Pharmacovigilance, Servizio 7-Farmaceutica,
Health Department of Sicily, Palermo, Italy; 3Health
Department of Sicily, Palermo, Italy; 4Palermo Local
Health Unit, Palermo, Italy; 5Local Health Unit of
Caserta, Caserta, Italy; 6University of Messina,
Messina, Italy

Background: New oral anticoagulants (NOAs) are a
valid alternative to Vitamin K antagonists in the treat-
ment of non-valvular atrial fibrillation (NVAF).
Adherence and persistence to NOA therapy in clinical
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practice are essential for preventing NVAF-related
thromboembolic complications.

Objectives: To explore NOA treatment persistence,
adherence and switching pattern in NVAF patients
using two Italian population-based healthcare
databases.

Methods: A retrospective cohort study was conducted
during 2012–2015 years using Caserta and Palermo
Local Health Unit (LHU) claims databases covering
around 2.4 million inhabitants. Incident NOA users
(no dispensing within one year prior to treatment start)
were characterized at baseline. Rate of discontinuation
(>60 days treatment gap) over time and adherence (as
medication possession ratio-MPR : <40%; 40–80%;
≥80%) and switching pattern of different NOAs during
first year of treatment were explored. Moreover,
changes in NOA treatment after major bleeding events
occurrence were evaluated.

Results: Overall, 7,802 NVAF patients started an
NOA treatment during the study years (rivaroxaban:
3,651, 47%; dabigatran: 2,340, 30%; apixaban:
1,811, 23%). Of these, almost ¾ had high thrombo-
embolic risk (CHA2DS2-VASc score ≥ 3) and 55%
were previously treated with warfarin. NOA treat-
ment discontinuation rate was equal to 23% during
a median follow-up of 6 months with highest rates
reported for dabigatran (37% vs. 19% for rivaroxaban
vs. 15% for apixaban) who stopped more frequently
therapy during the first month. Dabigatran users
showed also lowest level of treatment adherence
during first year of follow-up (MPR < 40%: 20%)
than rivaroxaban (10%) or apixaban (9%) incident
users. Moreover, only 12.5% of incident NOA users
switched to another oral anticoagulant, mostly to
warfarin (58% of total switchers). During NOA
therapy, bleeding requiring hospitalization occurred
in 164 patients (2%, almost half of the cases
being gastrointestinal bleeding). Of these, 15%
discontinued any oral anticoagulant treatment
thereafter, while 5% switched to warfarin during the
following six months.

Conclusions: High proportion of NVAF patients had
a high risk of thromboembolic events, in line with
phase 3 clinical trials. Differences in persistence
and adherence to therapy across NOAs, especially
after occurrence of bleeding event, were found.
Strategies to improve adherence and persistence to
NAO treatment while minimizing risk of bleeding
are needed.

945. Variations in Prescribing of Oral
Anticoagulants for Atrial Fibrillation in the Region
of Valencia: A Multilevel Analysis with Real World
Data

Gabriel Sanfelix-Gimeno1, Anibal Garcia-Sempere1,
Daniel Bejarano Quisoboni1, Julian Librero2,
Salvador Peiro-Moreno1 and Clara Rodriguez-Bernal1

1FISABIO-CSISP, Valencia, Spain; 2NAVARROBIOMED,
Navarra, Spain

Background: In Spain, place in the therapy of new
oral anticoagulants (NOAC) is formally restricted to a
second line of treatment after antivitamin K (AVK),
and NOAC initiation is limited to specific clinical
situations. Accordingly, little variations in patterns of
use and NOAC initiation among neighbouring
populations with similar characteristics may be expected.

Objectives: To describe variations in the patterns of
initiation of anticoagulation therapy in patients with
atrial fibrillation (AF) in the region of Valencia, and
to quantify the influence of the healthcare administra-
tive geographical boundaries on variations in treat-
ment choice.

Methods: Population-based retrospective cohort of all
naïve AF patients starting treatment with oral
anticoagulants between November 2011 and February
2014, in each of the 24 Health Areas (HA), the admin-
istrative and territorial healthcare management units of
the region covering 5 million inhabitants. Information
was obtained by linking diverse regional electronic
information systems. We described patient and
utilisation characteristics and initiation patterns per
HA over time. We then identified contextual and
individual factors associated with differences in initia-
tion patterns using multilevel regression analyses with
random effects with patients nested within HAs.

Results: From 21,879 patients initiating therapy in the
region in the whole period, 18% initiated with a
NOAC. HAs rates ranged from 4,7% to 27,8%,
entailing a 6-fold difference. Choice of NOAC was
also highly variable. Regarding the influence of the
HA on initiation patterns, contextual variability was
statistically significant, with ICC ranging from 8,05%
to 8.58% and MOR ranging between 1,67 and 1,70
in different models. Increased risk of stroke and bleed-
ing was significantly associated with lower odds of
NOAC initiation. Patients with higher income were
more likely of initiating with a NOAC (OR: 2,40,
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2,42 and 2,49 in adjusted models). Discriminatory ac-
curacy was low (AUC < 0,70) for all models.

Conclusions: Health Areas are contextual level factors
that significantly influence patterns of oral
anticoagulation initiation, together with other individ-
ual variables. This means that factors not directly
related to clinical appropriateness are influencing treat-
ment initiation choice. Interventions aimed to improve
NOAC initiation decision-making should take into
account the Health Area component.

946. Regional Variation in the Use of ACEI/ARB
RCT Target Doses Post Myocardial Infarction
Among Elderly Medicare Patients

Izabela E. Annis and Gang Fang

University of North Carolina, Chapel Hill, NC

Background: Randomized clinical trial (RCT)
evidence shows the benefit of ACEI/ARBs as second-
ary prevention after acute myocardial infarction
(AMI). However, the benefits from ACEIs/ARBs at
RCT target doses may not be extrapolated to the
elderly, a population not represented well in RCTs.
Importantly, it is not known whether there is regional
variation in the use of RCT target doses of ACEIs/ARBs.

Objectives: To assess the extent of regional variation
in the use of ACEI/ARB RCT-target dose among
elderly patients post AMI and to evaluate and identify
the geographical clusters where use of ACEI/ARB
RCT-target dose was low.

Methods: This was a retrospective cohort study using
US Medicare research files from 2007 to 2010. We
extracted a national cohort of 101,588 AMI survivors
aged 66 years and older treated with ACEIs or ARBs
and assessed the prevalence of using RCT target or
equivalent doses within 30 days post-discharge. We
used hierarchical multivariate logistic regression
models to estimate and calculate hospital referral
region (HRR) specific rates of ACEI/ARB RCT-target
dose use with adjustment for patient-level
comorbidities, contraindications and other clinical
characteristics. Next, we used the geospatial statistical
analysis (SaTScan software package) to identify and
test whether the areas of lower RCT-target dose
utilization were clustered in certain regions of the USA.

Results: The adjusted HRR rates of ACEI/ARB RCT-
target dose use varied from 29.1% in the Camden, NJ

area to 41.3% in the Washington, DC, metro area. A
significant clustering of lower ACEI/ARB RCT-target
dose use was identified in the New England area,
covering 41 of 306HRRs, with an in-cluster mean use rate
of 33%. The mean use rate outside the cluster was 37%.

Conclusions: Significant regional variation exists in
the use of ACEI/ARB RCT-target dose among elderly
patients post AMI. Specifically, the areas of low use
are concentrated in the North East region of the
United States.

947. Patterns of Anticoagulant Drug Use in the
Military Health System

Dhritiman V. Mukherjee, Jennifer G. Naples,
Adrian T. Kress, James N. Masterson, Suji Xie and
Rosenie T. Jean

Pharmacovigilance Center, Office of The Surgeon
General, U.S. Army, Falls Church, VA

Background: Many studies have focused on the
safety and efficacy of vitamin K antagonists and direct
oral anticoagulants (DOACs), but little is known about
prescribing practices and potential indications for use.

Objectives: To assess patterns of anticoagulant use
over time in a large integrated healthcare system.

Methods: This is a descriptive analysis of prevalent
and incident anticoagulant users. Prescription dispens-
ing for warfarin and DOACs (dabigatran, rivaroxaban,
apixaban) were used to assess prevalent and incident
anticoagulant use while outpatient and inpatient
encounters were examined to determine potential indi-
cations for use among beneficiaries of the Military
Health System from 10/2010 to 12/2015. Switching
of therapy was defined as starting one agent and
changing to another anticoagulant drug.

Results: Warfarin had the most users (n = 337,093),
followed by rivaroxaban (n = 127,359), dabigatran (n
= 63,421) and apixaban (n = 50,085). Prevalent antico-
agulant users were predominantly male and older, with
the mean age of warfarin (75.6 ± 9.5) slightly exceed-
ing the other DOACs. Atrial fibrillation (AF) was the
most prevalent indication for anticoagulation among
all users: dabigatran (82%), apixaban (74%), warfarin
(36%), and rivaroxaban (36%). Warfarin and
rivaroxaban were also widely used for prophylaxis of
recurrent deep vein thrombosis (23% vs 14%),
pulmonary embolism (15% vs 9%), or other
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prophylaxis after major surgery (14% vs 14%). The
number incident warfarin and dabigatran users de-
creased over time, whereas the number of incident
rivaroxaban and apixaban users increased. In 2015,
rivaroxaban was the most prescribed anticoagulant, al-
though apixaban was prescribed more frequently
among AF patients. Warfarin had the highest propor-
tion of patients switching to another anticoagulant,
with most users switching to rivaroxaban.

Conclusions: Prescriptions for DOACs increased over
time, suggesting a preference for these agents com-
pared with warfarin. Warfarin users had the highest
proportion of patients switching to another anticoagu-
lant drug.

948. Treatment Patterns in Primary Chronic
Immune Thrombocytopenia Patients

Charlotta Ekstrand, Marie Linder, Honar Cherif,
Helle Kieler and Shahram Bahmanyar

Karolinska Institutet, Stockholm, Sweden

Background: Chronic Primary Immune Thrombocy-
topenia(cITP) is an autoimmune disease where the pa-
tients are thrombocytopenic and risk symptoms of
bleeding. The aim of treatment is to avoid bleedings
by considering relevant factors rather than achieving
a “normal” platelet count, while carefully considering
the risk versus benefit of treatment in order to avoid
potential toxicity of the drugs. New drug options such
as thrombopoietin receptor agonists (TPO-RA) and
monoclonal antibodies like rituximab may influence
the choice of treatment.

Objectives: To describe treatment in patients with
cITP and factors that may influence treatment choices.

Methods: Adult patients (≥18 years) with cITP (two
records of ICD-10 codes D69.3 or D69.4 at least 12
months apart) between 2009 and 2014 were identified
from the Swedish Health Registers. With the personal
identification number ITP treatments and clinical
manifestations could be obtained from medical
records. Information on comorbidities and co-medica-
tion were provided by the registers.

Results: 587 patients were diagnosed with primary
cITP during the study period. A total of 379 (65%) pa-
tients with mean age 55 years (SD = 22) received treat-
ment for their disease for the first time during the study
period. The most common first treatment and second

treatment ITP treatments were corticosteroids (89%)
and intravenous immunoglobulins (IVIG) (40%), re-
spectively. Among those who had corticosteroids as
first treatment IVIG (45%), rituximab (23%) and sple-
nectomy (14%) was the most common second treat-
ments. A median of 4 (IQR 2 to 9) ITP-treatments
were given before splenectomy. There was a trend
toward fewer splenectomies and a prolonged time to
splenectomy, time to splenectomy was in most
patients up to one year before year 2012 versus two
to more than three years after 2012. Patients with
comorbidities were at higher risk of receiving ITP
treatments and treatment was initiated at a higher
platelet counts compared with patients with no
comorbidities.

Conclusions: The most common treatment pattern
was corticosteroids followed by IVIG and splenec-
tomy as third treatment. There is a trend of avoiding
and delaying splenectomy after the introduction of
new medical treatment options 2009.

949. Risk of Bleeding and Thromboembolism in
Atrial Fibrillation Patients Who Switch Between
Oral Anticoagulants: A Systematic Review

Maja Hellfritzsch1, Kasper Adelborg2, Per Damkier3,4,
Søren P. Johsen2, Jesper Hallas1,
Anton Pottegård1 and Erik L. Grove2,5

1Department of Public Health, University of Southern
Denmark, Odense, Denmark; 2Aarhus University
Hospital, Aarhus, Denmark; 3Odense University Hos-
pital, Odense, Denmark; 4University of Southern
Denmark, Odense, Denmark; 5Institute of Clinical
Medicine, Aarhus University, Aarhus, Denmark

Background: Switching between vitamin K antago-
nists (VKA) and non-VKA oral anticoagulants
(NOACs) among patients with atrial fibrillation is
common. Switching is likely driven by physicians
and patients’ expectations of a more effective stroke
prophylaxis, fewer adverse events, or a more conve-
nient therapy. However, switching may also confer
an increased risk of complications.

Objectives: We aimed to summarize the current
evidence addressing risks and benefits of switching
between oral anticoagulants in patients with
atrial fibrillation.

Methods:We performed a systematic literature review
in accordance with PRISMA guidelines. Eligible
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studies were original papers including patients with
atrial fibrillation who had switched from VKA to
NOAC or from NOAC to VKA, with continued (non-
switch) therapy as comparator. Outcomes of interest
were bleedings and arterial thromboembolic events.
Studies were identified in MEDLINE, EMBASE,
Cochrane Library and ClinicalTrials.gov. Screening
of abstracts, full-text reading and data abstraction were
conducted independently by two reviewers.

Results: We included nine observational studies
describing a total of 36,856 switchers and 279,001
continued users. All studies addressed switching from
VKA to NOAC. Eight studies were based on health
registry data, and one study included patients who
had participated in a clinical trial. Follow-up varied
from 30 days to 16 months. All studies found
switchers from VKA to NOAC to have a similar or
increased risk of thromboembolic events compared to
patients on continued VKA therapy. Overall, the risk
of bleeding seemed unchanged after switching from
VKA to NOAC.

Conclusions: Evidence on the risks and benefits of
switching between oral anticoagulants in patients with
atrial fibrillation is sparse, especially regarding
switching from NOAC to VKA. No current studies
from everyday clinical settings support that switching
from VKA to NOAC is beneficial. Future studies
should identify patients in whom switching can be
expected to improve prognosis.

950. Evaluation of Algorithms for Severe
Uncontrolled Asthma Patients in Commercial
Claims

Melissa K. Van Dyke1, Xuehua Ke2,
Gaurav Deshpande2, Liya Wang2, Debra Wertz2,
Matthew Lau3, Richard Stanford3 and Keele E. Wurst3

1GSK, Collegeville, PA; 2HealthCore, Inc., Wilmington,
DE; 3GSK, Research Triangle Park, NC

Background: Biologic therapies for asthma are
generally used for the most severe disease. Identifying
appropriate patients is important to evaluate patterns of
use. Severe uncontrolled asthma (SUA) may be
defined by short-acting beta-agonist (SABA) fills,
which have been correlated with severity in claims
data. However, inhaled corticosteroids (ICS) are also
recommended in SUA patients, and the number of
canister dispensings (CDs) may also be associated
with asthma severity.

Objectives: To evaluate two algorithms for identify-
ing SUA varying by number of ICS CDs.

Methods: Subjects aged ≥12 years were from the
HealthCore Integrated Research Database with contin-
uous enrollment from 1 Jun 2015 to 31 May 2016.
Persistent asthma (PA) was defined as ≥1 of the
following: 1) ≥1 asthma emergency room (ER) visit,
2) ≥1 asthma hospitalization, 3) ≥4 outpatient asthma
visits and ≥2 asthma medication dispensings (AMD),
or 4) ≥4 AMD. SUA is a subset of PA. The first
SUA algorithm (SUA1) was defined as 1) regular use
of ICS [≥2 CDs of medium-high dose ICS or ICS/
long-acting beta-2-agonist (LABA)], 2) ≥3 months of
additional asthma therapy, and 3) ≥2 asthma related
exacerbations (AREs). The second SUA algorithm
(SUA2) replaced the first requirement with ≥6 CDs
of medium-high dose ICS or ICS/LABA.

Results: Among 259,970 patients with ≥1 claim for
asthma, 85,947, 3,264 and 1,570 met the PA, SUA1
and SUA2 algorithms, respectively. SUA patients
were similar regardless of algorithm: mean age (45.2
vs 47.7 yrs), female (68.3 vs 68.2%), Quan-Charlson
score (1.5 vs 1.6), ICS use (33.5 vs 30.8%), ICS/
LABA use (86.5 vs 91.6%) and SABA use (90.7 vs
89.4%). Mean blood eosinophil results of >291/μl
(Q3 cut-point) were similar (38.4 vs 40.0%). For
severity, the number of SABA fills (44% with ≥4 fills)
and AREs was similar (7.7 vs 7.8% ARE hospitaliza-
tions and 19.1 vs 15.5% ARE ER visits). Both SUA
algorithms identified more severe patients than PA
(27.4% with ≥4 SABA fills, 2.1% with ARE hospital-
izations, and 7.7% with ARE ER visits).

Conclusions: Altering the number of CDs of ICS or
ICS/LAB in the SUA algorithm did not affect the
characteristics of SUA populations and was not asso-
ciated with number of SABA fills. Further validation
of the SUA algorithm is warranted. Funding: GSK
(204710).

951. How Often Do Asthma Patients Claim
Prescribed Therapy?

Manon Belhassen1, Marjorie Bérard1,
Alexandra Dima2, Marine Ginoux1 and
Eric Van Ganse1

1HESPER 7425, Health Services and Performance
Research, University Claude Bernard Lyon 1;
PELyon, Pharmacoepidemiologie Lyon, Lyon,
France; 2Department of Communication Science,
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ASCoR, University of Amsterdam, Amsterdam, The
Netherlands, Amsterdam, Netherlands

Background: Adherence is a pivotal issue in asthma,
and differences between prescriptions and dispensa-
tions have been little explored.

Objectives: To identify a potential gap between
prescriptions issued by General Practitioners’ (GPs)
and dispensations recorded in French national claims
data, among patients with allergic rhinitis and
asthma.

Methods: Using Electronic medical Records (EMRs)
from IMS Disease Analyzer, we identified in 2010 a
cohort of French patients with allergic rhinitis and
asthma, based on GPs’ diagnoses and prescribing
data. For each patient, the EMR was linked to
national claims data with individual medical resource
utilization from 2011 to 2013. Percentages of
dispensed prescriptions were assessed from July
2012 to July 2013 (study period), using information
recorded in both data sources. Sub-groups analyses
were performed according to the level of asthma
control assessed in the 12 months before the study
period.

Results: 3,654 patients were included: 49.0%, 32.3%
and 18.7% of patients had well controlled, not well
controlled, and poorly controlled asthma, respec-
tively. Altogether, 87.2% of asthma prescriptions
were dispensed to patients. Regarding specific ther-
apy, 85.8% of short acting beta agonists (SABAs),
87.0% of long acting beta agonists (LABAs),
90.6% of montelukast, 84.9% of inhaled corticoste-
roids (ICs), and 87.6% of fixed dose combinations
(FDCs) of ICs + LABAs were dispensed. Percent-
ages of dispensed prescriptions varied according to
asthma control: SABAs prescriptions were more of-
ten filled when asthma was poorly controlled
(SABAs: 84.1% in well controlled vs. 88.2% in
poorly controlled) while this was the opposite for
ICs and FDCs of ICs + LABAs (ICs: 85.4% in well
controlled vs. 82.5% in poorly controlled; FDCs of
ICs + LABAs: 89.3% in well controlled vs. 85.1%
in poorly controlled).

Conclusions: In primary care, asthma patients did not
refill all prescriptions; unfilled prescriptions varied with
specific asthma therapy and level of asthma control.

952. Therapeutic Ratios Predict Asthma Control in
the ASTROLAB Cohort

Manon Belhassen1, Alexandra Dima2, Maeva Nolin1,
Nathalie Texier3, Montse Ferrer4, Marijn de Bruin5,
Eric Van Ganse1 and Astrolab Group6

1HESPER 7425, Health Services and Performance
Research, University Claude Bernard Lyon 1;
PELyon, Pharmacoepidemiologie Lyon, Lyon,
France; 2Department of Communication Science,
ASCoR, University of Amsterdam, Amsterdam,
Netherlands; 3Kappa Santé, Paris, France; 4IMIM—
Hospital del Mar Medical, Research Institute,
Barcelona, Spain; 5Department of Communication
Science, ASCoR, University of Amsterdam - University
of Aberdeen, Aberdeen, United Kingdom; 6-, -, France

Background: Inhaled corticosteroids (ICS) are the
cornerstone of asthma therapy. The ICS-to-total-
asthma-medication ratios (ICS therapeutic ratios)
indicate suboptimal disease management in asthma,
as already shown in claims or prescribing data.

Objectives: To verify whether therapeutic ratios
predict asthma control in the ASTROLAB cohort.

Methods: ASTROLAB included UK and French per-
sistent asthma patients (6–40 years) prescribed ≥6/12
months of asthma therapy. Patients were prospectively
followed for ≥12 months, with 4-monthly asthma
control assessments. Adults were administered the
Asthma Control Questionnaire (ACQ; score ranges
0–6, uncontrolled asthma cut-off score >0.75).
Parents of children completed the Royal College of
Physicians 3-Questions (RCP3Q; score range 0–9,
cut-off score ≥1). Medication data from French claims
(SNIIRAM) or UK prescribing (THIN) databases were
used to calculate therapeutic ratios over 12 months
before each control assessment. We compared the
occurrence of uncontrolled asthma in patients with
ICS therapeutic ratios<50% vs. ≥50%, using General-
ized Linear Mixed (GLM) models, for the overall
cohort and in three specific subgroups with adequate
sample sizes (UK and French adults, and French
children).

Results: Among 773 patients (mean age = 22.2 years,
48.6% women) with 2,622 measurements, the risk of
having uncontrolled asthma was significantly higher
for patients with ratio <50% (OR = 1.86, 95%CI =
[1.45–2.38]) compared to patients with ratio ≥50%.
This was the case for the 3 subgroups: UK adults
(OR = 2.80, 95%IC = [1.36–5.81]), French adults
(OR = 1.71, 95%IC = [1.24–2.36]) and French
children (OR = 1.96, 95%IC = [1.20–3.20]).
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Conclusions: In this study, low ICS therapeutic ratios
reflected insufficient prescribing of ICS relative to all
asthma therapy, which facilitated deterioration of
asthma control.

953. Considerations of Prescribers and Pharmacists
for the Use of Non-Selective β-Blockers in Asthma
and COPD Patients: An Explorative Study

Esther Kuipers1,2, Michel Wensing1,3,
Peter de Smet1,4 and Martina Teichert1,5

1Radboud Institute for Health Sciences, Nijmegen,
Netherlands; 2BENU Apotheek Zeist West, Zeist, Neth-
erlands; 3University Hospital Heidelberg, Heidelberg,
Netherlands; 4Radboud University Medical Centre, Nij-
megen, Netherlands; 5Leiden University Medical Centre,
Leiden, Netherlands

Background: Prevailing guidelines recommend
avoiding the use of non-selective (ns) β-blockers in
patients with asthma or COPD. Despite this contra-
indication, community pharmacies in the Netherlands
dispense oral or ocular ns-β-blockers monthly on
average to 10 patients on inhalation medication.

Objectives: To assess reasons for prescribers and
pharmacists to treat asthma and COPD patients with
ns-β-blockers.

Methods: Community pharmacists from 53
community pharmacies in the Netherlands selected
patients with actual use of inhalation medication and
ns-β-blockers between February and July 2016. For
at least five patients, they screened all medication
surveillance signals and actions taken at first
dispensing. They selected three different initial pre-
scribers each for an interview about their awareness
of the co-morbidity, their considerations to initiate
ns-β-blockers in this population and whether the
choice would be reconsidered if the patient would
suffer from exacerbations. All answers were catego-
rized and stratified by descriptive analysis.

Results: Pharmacists identified 827 patients on inhala-
tion therapy with actual use of ns-β-blockers. From this
sample, 153 ns-β-blocker initiators were selected and
interviewed (64 general practitioners (GPs), 45 oph-
thalmologists, 24 cardiologists and 20 other pre-
scribers). 107 prescribers (70%) indicated to have
been aware of the contra-indication at ns-β-blocker
initiation. From these, 40 (37%) prescribers did not
consider the contra-indication to be relevant (stratified

per discipline: 38.9% of GPs, 63.6% of ophthalmolo-
gists and 35.7% of cardiologists). 23 (21%) prescribers
stated that the patient had already tried alternative med-
ication and 23 (21%) mentioned the lack of alternative
medication. 46 (30%) prescribers were not aware of the
co-morbidity when initiating the ns-β-blocker. Of
those, 15 (33%) doctors would have chosen an alterna-
tive if they had been aware. All medication surveil-
lance signals were checked for 299 patients, using
predominantly ocular timolol (39.8%), propranolol
(30.8%) and carvedilol (15.1%). In 154 cases, the phar-
macy system generated a contra-indication signal (n =
74), interaction-signal (n = 76) or both (n = 4).

Conclusions: In contrast to prevailing guidelines
prescribers in clinical practice frequently do not regard
ns-β-blockers contraindicated in asthma or COPD
patients. Further research is needed to evaluate
whether these considerations are legitimate.

954. Oralair Real-Word Treatment Pattern from a
French Cohort Study

Patrick Blin1, Pascal Demoly2, Martine Drouet3,
Séverine Lignot-Maleyran1, Hélène Maizi1,
Simon Lorrain1, Régis Lassalle4,
Cécile Droz-Perroteau1, Nicholas Moore5 and
Mathieu Molimard6

1Bordeaux PharmacoEpi, INSERM CIC1401,
Université de Bordeaux, Bordeaux, France;
2 Département Pneumologie et Addictologie, Montpel-
lier, France; 3Pneumologie-Unité d’Allergologie, An-
gers, France; 4Bordeaux PharmacoEpi, INSERM
CIC1401, Université de Bordeaux, Bordeaux, France;
5Bordeaux PharmacoEpi, INSERM CIC1401,
INSERM U1219, Université de Bordeaux, Bordeaux,
France; 6INSERM U1219, Université de Bordeaux,
CHU de Bordeaux, Bordeaux, France

Background: Allergic rhinitis (AR) has been reported
to affect between 20% and 40% of the world popula-
tion. Oralair® obtained indication for the treatment
of grass pollen allergic rhinitis with or without
conjunctivitis in adults, adolescents and children
(above the age of 5) with clinically relevant symptoms,
confirmed by a positive skin test and/or a positive titre
of specific grass pollen IgE.

Objectives: The French Health Technology Assess-
ment agency requested a post-authorisation cohort
study to describe Oralair® real-world treatment pattern
and patients characteristics.
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Methods: Patients with an initiation of Oralair®
before pollen season in 2015 were included in a cohort
study and followed by allergy specialists to the end of
the pollen season.

Results: Ninety allergy specialists included 280
adults and 203 children, with a mean age of 33.8
years and 11.8 years at inclusion, 49.6% men and
63.5% boys, age of onset of AR = 15.2 (±10.2)
and 4.0 (±2.9) years, 87.1% and 83.7% with con-
junctivitis, 41.4% and 34.3% asthma, 87.9% and
85.2% of AR classified as persistent during the year
before, 98.6% and 92.6% as moderate-severe (ARIA
classification). Overall, all conditions of Oralair® in-
dication were respected for 82.5% of adults and
85.7% of children. A skin test was performed for
all patients. Oralair® was started 3–5 months before
pollen season for 85.1% of patients and continued
during pollen season for most patients with a mean
duration of 2.5 months. Treatment was discontinued
early (<2 months) in 11.3% of adults and 10.1%
of children, generally because of an adverse event
(83.7%). At the end of follow-up, AR during pollen
season was classified as intermittent for 75.0% of
adults and 85.7% of children, and mild severe for
61.8% and 66.0%. The following symptoms reported
during the year before were no longer reported dur-
ing the 2015 pollen season: nasal congestion for
52.6% of patients, rhinorrhea for 50.1%, repeated
sneezing for 48.9%, conjunctivitis for 48.4% and na-
sal pruritus for 47.8%.

Conclusions: This study shows that the conditions of
Oralair® prescriptions by allergy specialists followed
the indication recommendations well and were
associated with an improvement of AR severity
observed for more than 3 patient out of 5, with a reso-
lution of main previous AR symptoms for about half
of the patients.

955. Assessment of COPD Severity in the UK
CPRD

Estel Plana1, Cristina Rebordosa1, Jaume Aguado1,
Steven Thomas1, Esther Garcia-Gil2,
Susana Perez-Gutthann1 and Jordi Castellsague1

1RTI Health Solutions, Barcelona, Spain; 2Astra
Zeneca, Barcelona, Spain

Background: Severity of chronic pulmonary obstruc-
tive disease (COPD) is an important predictor of
COPD outcomes and mortality.

Objectives: To evaluate the availability of data on
spirometry and symptoms using electronic medical
records from the Clinical Practice Research
Datalink (CPRD) in the United Kingdom (UK). To as-
sess and compare the severity of COPD using the
GOLD 2016 classification and an adapted algorithm.

Methods: Cohort study of new users of aclidinium and
other COPD medications between 2012 and 2015,
aged ≥40 years with COPD. Severity was classified
as GOLD A, B, C, or D according to a) % predicted
FEV1 (recorded or estimated using expected FEV1 or
FEV1); b) symptoms from the modified Medical Re-
search Council (mMRC) dyspnoea grade, the COPD
Assessment Test (CAT), or physician-recorded breath-
lessness; and c) exacerbation history. Severity was also
classified using the adapted algorithm as mild, moder-
ate, severe, and very severe based on intermittent/regu-
lar use of bronchodilators, exacerbations with/without
hospitalisation, use of oxygen therapy, and lung trans-
plantation, respectively.

Results: The study included 67,195 new users of
COPD medications aged ≥40 years with COPD.
Spirometry results on recorded % predicted FEV1,
expected FEV1, and FEV1 were available for 27.8%,
16.0%, and 78.5% of the patients, respectively. The
% predicted FEV1 (recorded or estimated) was
available for 81.3% of the patients. The mMRC,
CAT, and breathlessness symptoms were available
for 68.8%, 8%, and 23.8%, of patients, respectively.
Symptoms could be assessed in 76.3% of the patients.
Information to classify patients into GOLD 2016
categories was available for 76.3 % of patients. The
GOLD 2016 definition classified more patients under
the high-risk categories (59.5% GOLD C/D) than the
adapted algorithm (43.8% severe/very severe).

Conclusions: In the CPRD, a high percentage of
patients with COPD had recorded data on spirometry
and symptoms that can be used to assess COPD
severity using the GOLD 2016 definition. The adapted
algorithm can be used in patients with missing infor-
mation on spirometry or symptoms, although it may
underestimate the prevalence of more severe COPD
compared to the GOLD 2016 classification.

956. Understanding Racial and Ethnic Differences
in Primary Adherence with Controller Medications
Among Patients with Asthma

Melissa G. Butler1,2, Elyse O. Kharbanda3,
Vicki Fung4, Stephen B. Soumerai5,
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William M. Vollmer6, Tracy A. Lieu7,
Robert L. Davis8 and Ann C. Wu5

1The Evidence Space, Hamilton, Bermuda; 2Kaiser
Permanente Georgia, Atlanta, GA; 3Health Partners
Institute, Minneapolis, MN; 4Massachusetts General
Hospital, Boston, MA; 5Harvard Pilgrim Health Care
Institute, Boston, MA; 6Kaiser Permanente Northwest,
Portland, OR; 7Kaiser Permanente Northern
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Background: Racial/ethnic disparities have been
reported in asthma medication adherence measured
by refill history. There has been less work in measure-
ment of disparities in primary adherence, defined as
prescriptions filled within 30 days of being written.
In addition, we understand little about factors contrib-
uting to asthma medication adherence disparities.

Objectives: This study measures primary adherence to
asthma controller medications and evaluates factors
that may contribute to primary adherence as well as
how the contributing factors may vary across racial/
ethnic groups.

Methods: Patients from 5 integrated delivery systems
with electronic medical records and refill data were
included in this analysis if they had a diagnosis of
asthma, where given a new order for an asthma
controller medication, had continuous insurance
enrollment for 365 days before and at least 30 days
after a new asthma controller medication order, and
had race/ethnicity data in their records. New orders
were defined as having no other order or fill for the
medication in the previous 365 days. Medication order
data were linked to prescription fill data to identify
primary adherence. Logistic regression was used to
predict primary adherence. Covariates included
sociodemographics, asthma medications characteris-
tics, comorbid conditions and health service utilization,
and prescriber specialty. Decomposition techniques
proposed by Fairlie were used to undercover differ-
ences in contributing factors by racial/ethnic group.

Results: There were 282,880 episodes of new control-
ler medication orders in the analysis. The rate of pri-
mary adherence ranged from 3.1% among Hispanics
to 5.4% among whites. The largest contributing factor
to differences between blacks and whites was socio-
economic status, while asthma medication characteris-
tics were the largest contributor to differences between
whites and Hispanics and Asians. If racial/ethnic

minorities had the same average characteristics as
whites, the gap in primary adherence would be removed
in blacks but only diminished in Hispanics and Asians.

Conclusions: Primary adherence to asthma controller
medications is poor and racial/ethnic disparities exist.
Electronic data can be used to identify and understand
contributing factors of disparities in primary
adherence. Future work is needed to determine if
interventions based on contributing factors found in
electronic data can be used to close the gap in primary
adherence among racial/ethnic groups.

957. Utilization of Pirfenidone and Nintedanib in
Patients with Idiopathic Pulmonary Fibrosis: An
Analysis of U.S. Claims Data

Emma Viscidi, Nasha Wang, Susan Hall,
Diana Gallagher, Susan Eaton and Anne Dilley

Biogen, Cambridge, MA

Background: Idiopathic pulmonary fibrosis (IPF) is a
chronic and fatal lung disease characterized by fibrosis
of the interstitium. Two new IPF treatments,
pirfenidone and nintedanib, were approved by the US
Food and Drug Administration in 2014. It is not
known how many IPF patients are currently using
these therapies and the characteristics of users.

Objectives: To determine the proportion of IPF
patients who have used pirfenidone and nintedanib
and the demographic characteristics of users.

Methods: IPF patients were identified from US health
insurance claims (the MarketScan® Databases). IPF
was defined as patients with at least two claims for
IPF (ICD-9 code 516.31) between 10/1/2011 and 9/
30/2015, and no occurrences of other interstitial lung
diseases on or after the last IPF code, except for code
515 (Postinflammatory pulmonary fibrosis). Patients
were also required to have a relevant thoracic CT scan
or lung biopsy. Utilization of pirfenidone or nintedanib
(defined as one or more dispensings for the medication)
was measured in a 21 month time period after the drug
approval date (10/15/2014 to 7/31/2016). All patients
were required to have at least 30 days of continuous
pharmacy benefits during the study period.

Results: Among 4,034 IPF patients, 8.7% had ever
used pirfenidone, 6.7% nintedanib, 1.2% both, and
86% neither medication. By 12 months post drug
approval date, 12% had used pirfenidone, 9.3%
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nintedanib, and 2% both. In analyses restricted to
patients with a more recent index date (proxy for diag-
nosis date) the findings were similar. Pirfenidone users
were younger than nintedanib users and patients who
had used neither drug (median age 70 years vs 73
years). A greater proportion of patients who had used
pirfenidone or nintedanib were male, as compared to
patients who used neither (65–67% vs 53%).

Conclusions: In this analysis of two new IPF
therapies, only a small proportion of IPF patients in
the US had used these treatments. The results do not
appear to be explained by disease duration, as utiliza-
tion remained low in patients with a more recent index
date. Medication users differed from non-users with
regard to age and gender. These findings highlight
the high unmet need for treatment in IPF.

958. Treatment Patterns Among Japanese Patients
with Asthma: An Analysis of Medical Claims Data

Jordan A. Menzin1, Joseph Menzin1, Kevin Stern1,
Jolyon Fairburn-Beech2, Keiko Sato3 and John Logie2

1Boston Health Economics, Waltham, MA;
2GlaxoSmithKline, Middlesex, United Kingdom;
3GlaxoSmithKline Japan, Tokyo, Japan

Background: There is increasing interest in the use of
real-world data to understand variations in patient
profiles and treatment across regions. Prior studies of
asthma in Japan used earlier years of claims data to
evaluate pharmacotherapy among children only.

Objectives: The study aimed to assess demographics
of insured Japanese patients with asthma and describe
current treatment patterns in both children and adults.

Methods: Single cohort study of patients under 65
years with a diagnosis of asthma (ICD-10 J45 and
J46) in 2014 identified from the Japan Medical Data
Center (JMDC) database which consists of claims
from salaried workers and their dependents. Patient
age and sex were assessed. Asthma drug classes
utilized by asthma patients over the one-year period
following the first asthma claim in 2014 were reported
overall and by age group. All analyses were
descriptive in nature and conducted using the Instant
Health Data (IHD) platform.

Results: The full database included 2.75 million work-
ing age enrollees and their dependents in 2014 (55.9%
male, mean age: 31.7 yrs). From this population,

344,034 patients (12.5%) had a diagnosis of asthma.
Overall, 52% of asthma patients were male, and mean
age was 20.9 yrs. The most common drug classes
included leukotrienes (63.6%), inhaled short-acting
β2 agonists (22.9%), and inhaled corticosteroid/in-
haled long-acting β2 agonist combinations (18.7%).
11.3% of patients had no drug therapy, and 59.4%
used 2+ drug classes during follow-up. Younger
(<15 yrs) patients used a higher number of different
drug classes (mean 2.0 vs. 1.6 for those 15+ yrs),
and were more likely to use leukotrienes (76.6 vs.
46.7%) and inhaled short-acting β2 agonists (27.5 vs.
17.0%).

Conclusions: Using a real-world database from Japan,
asthma patients were found to be, on average, a decade
younger than general enrollees. Leukotrienes and
inhaled short-acting β2 agonists were used most
commonly among asthma patients, especially among
those <15 yrs. These data will be a useful benchmark
for assessing adherence to clinical guidelines and
geographic differences in treatment.

Funding: BHE/GSK Joint Collaboration

959. Characteristics of COPD and Asthma Patients
Receiving Inhaler Technique Assessment Service
(ITAS) in Norwegian Pharmacies

Øystein Karlstad and Kari Furu

Norwegian Institute of Public Health, Oslo, Norway

Background: In the treatment of asthma and COPD,
errors in handling inhalation devices are associated
with poor disease control. From March 2016, the
Norwegian government implemented the Inhaler
Technique Assessment Service (ITAS), performed by
trained community pharmacists. It can be offered to
any user of inhalers. Pharmacies receive a fee from
the government for each ITAS performed and there
is no co-payment for patients.

Objectives: To characterize patients who received
ITAS during the first 10 months after ITAS was
initiated, with respect to patient characteristics and
geographic variation, quality of inhaler technique,
types of inhalers used.

Methods: We retrieved data on ITAS claims and re-
spiratory drugs (ATC code R03) from all Norwegian
pharmacies in the governments’ reimbursement claims
database. The target population was defined as patients
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who received ITAS and/or inhalers (ATC R03A,
R03B) during March to December 2016. Pharmacists
evaluated and coded the quality of patient’s inhalation
technique in 3 levels.

Results: 364625 persons in the target population
received reimbursed inhalers at pharmacies during
March to December 2016. 808 of 877 Norwegian phar-
macies provided 39954 ITAS to 35519 patients (10%
of target population). Larger shares of older patients,
and larger sharesofCOPDthanasthmapatients received
ITAS (e.g. 10% vs. 6% among 40–49 year olds). Shares
of patients with ITAS ranged from 3% to 14% between
counties, and 1% to 29% between municipalities. 33%
of patients were deemed to have proper technique with-
out need for correction, 50% had proper technique after
receiving instruction on correct technique, and 17%
needed further correction and follow-up also after re-
ceiving instructions. 5% of patients received 2+ ITAS
and were, compared to those with only 1 ITAS, some-
what older, more females, and received more inhalers.
However, there was no difference in quality of
inhaler technique (e.g. 17% with 1 ITAS vs. 16%
with 2+ ITAS were deemed to need further follow-
up after the first performed ITAS). 5524 of persons
with ITAS had surprisingly not received inhaled or
oral COPD/asthma drugs on reimbursement during
2014–2016. Further analyses will be performed on
new/prevalent inhalant users, types of inhalers and
more.

Conclusions: A modest share of the target population
received ITAS during 10 months, with substantial
geographical variation. Patients with low quality of
inhalation technique did not receive a second ITAS
more often than patients with good technique.

960. The Use of Domperidone for Insufficient
Lactation in England Between 2002 and 2015: A
Drug Utilization Study with Interrupted Time-
Series Analysis

Azar Mehrabadi1, Pauline Reynier2, Adrian Root3,
Robert W. Platt1 and Kristian B. Filion1

1McGill University, Montreal, QC, Canada; 2Lady
Davis Institute, Jewish General Hospital, Montreal,
QC, Canada; 3London School of Hygiene and
Tropical Medicine, London, United Kingdom

Background: Postpartum domperidone use for
insufficient lactation increased in Canada and
Australia despite growing concerns over rare, but

serious cardiac effects. Concerns over sudden cardiac
deaths prompted the European Medicines Agency
(EMA) to issue a recommendation in 2014 to restrict
domperidone use to the indications of nausea and
vomiting only and to restrict its dose and duration of
use.

Objectives: To describe trends in domperidone use
for insufficient lactation in England, the characteris-
tics of women prescribed domperidone for insuffi-
cient lactation, and the impact of the 2014 EMA
recommendation on prescriptions in this population.

Methods: We created a population-based cohort of
livebirths in England between 2002 and 2015 using the
Clinical Practice Research Datalink GOLD and Hospital
Episode Statistics (n = 260,607). We assessed overall
trends in the prescription of domperidone within six
months postpartum and within a sub-cohort of women
that excluded those with other non-lactation indications
for its use. Analyses were reported for the lactation
sub-cohort and trends described in 3-year intervals.
Interrupted time-series analysis assessed changes in
prescribing following the EMA recommendations.

Results: Domperidone was prescribed among 1,700
deliveries at a rate of 1.39 per 100 person-years
overall, and at a rate of 1.24 per 100 person-years
among women using domperidone for lactation in-
duction. Among this lactation sub-cohort, the pre-
scription of domperidone increased from 0.56 to
2.1 per 100 person-years between 2002–04 and
2011–13, representing a 3.8-fold increase (95% CI
3.2–4.6). First prescriptions were given earlier (aver-
age 21.8 days earlier, 95% CI 12.0–31.6) and at
higher doses (average 20.1 mg higher, 95% CI
12.9–27.2) in 2011–3 vs. 2002–04. Women pre-
scribed domperidone postpartum were more likely
than those not prescribed it to have preterm births
(37% vs 7%), multiple births (7.3% vs 1.7%) or to
have delivered by cesarean (37% vs 23%). Follow-
ing the EMA recommendations, postpartum prescrib-
ing of domperidone did not change significantly,
with a 18% non-significant decrease in level (p =
0.11) immediately following the recommendation
and a 94% increase in trend (p = 0.67).

Conclusions: Although we observed an important
increase in prescribing, domperidone remains
infrequently prescribed postpartum in England, and
no marked changes in prescribing occurred follow-
ing the EMA’s recommendation to restrict
domperidone use.
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961. Ontario Pharmacy Smoking Cessation
Program: More Pharmacies Need to Participate

Lindsay Wong1, Giulia P. Consiglio1,
Lisa Dolovich1,2, Zahava R. Rosenberg-Yunger3,
Beth A. Sproule1,4, Michael Chaiton1,5,
Sara J. Guilcher1 and Suzanne M. Cadarette1

1University of Toronto, Toronto, ON, Canada;
2McMaster University, Hamilton, ON, Canada;
3Ontario Pharmacists Association, Toronto, ON,
Canada; 4Centre for Addiction and Mental Health,
Toronto, ON, Canada; 5Centre for Addiction and
Mental Health, Hamilton, ON, Canada

Background: The Ontario Pharmacy Smoking
Cessation Program was introduced in September
2011 to reimburse pharmacies for smoking cessation
counselling services for Ontario Drug Benefit (ODB)
eligible individuals. Prescription smoking cessation
medications were also added to the ODB formulary
in August 2011.

Objectives:We aimed to describe the use of pharmacy
smoking cessation services over time and measure
compliance with prescription smoking cessation
medication.

Methods: We analyzed medical and pharmacy claims
data to identify the number of patients and pharmacies
participating; compare patient characteristics over
time (2011/09–2013/08 vs. 2013/09–2015/03); and
estimate prescription smoking cessation medication
compliance (proportion of days covered over 90 days
=> 80%). Analyses were stratified by drug plan group
(seniors = > 65 years; or social assistance < 65 years),
sex and region.

Results: Forty percent (n = 1,710) of Ontario
pharmacies participated, with 26% being new
providers from 2013/09–2015/12. We identified
12,819 patients; patient characteristics remained
similar over the two time periods, with 29% seniors
(mean age = 70, SD = 4.7; 53% male) and 71% social
assistance (mean age = 46, SD = 11.7; 49% male). In
the year prior to smoking cessation service, almost half
received another professional pharmacy service such
as MedsCheck (18% at enrolment), and 89% had a
physician smoking cessation service. Regional
differences in use were identified. North East region
had among the lowest prior use of physician smoking
cessation services (80%), yet among the highest prior
use of professional pharmacy services (55%). Among

patients with one-year follow-up data, 58% received
follow-up smoking cessation services and 74%
received prescription smoking cessation medication.
More patients starting prescription smoking cessation
medication at enrolment were compliant (37%),
compared to patients starting before (25%), or after
(12%) enrolment.

Conclusions: More pharmacies offering smoking
cessation services may improve patient access to
smoking cessation services, particularly in areas with
limited access to physicians.

962. Varenicline Utilization in the Canadian
Province of Manitoba

Donica Janzen, Shelley Derksen and
Silvia Alessi-Severini

University of Manitoba, Winnipeg, MB, Canada

Background: Varenicline (Champix) has been
available on the Canadian market since 2007 with
the specific indication for smoking cessation. The
government-sponsored drug program of Manitoba
listed varenicline in its formulary to help reduce the
high smoking rates in the province, responsible for
an estimated cost of over CAN$ 200 M in total health
care spending per year. This study reports on the
utilization of varenicline in the entire population of
the province and the characteristics of the cohort of
patients filling prescriptions for this agent.

Objectives: To describe how varenicline has been
prescribed province-wide in Manitoba.

Methods: Administrative health databases from the
Population Health Research Data Repository at the
Manitoba Centre for Health Policy (MCHP) were
accessed to determine incident use of varenicline
in the population of Manitoba (2007–2013). The
cohort of incident users was stratified by sex, age
group, residence and income quintile. Co-morbid
diagnoses were identified using ICD-9 and ICD-10
codes. Analyses were conducted with SAS® statisti-
cal software.

Results: 43,422 persons were started on varenicline
between 2008 and 2013: incidence rates increased
from 4.72 to 5.29 per 1,000 in males but decreased
in females from 5.13 to 4.88; 67% were between 35
and 65 years of age and 66% lived in urban areas.
More than 55% of users filled prescription for more
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than 12 weeks of continuous us. Diagnoses of
cardiovascular/cerebrovascular and chronic respiratory
disease affected approximately 30% and 21% of the
cohort, respectively; 44% had depression.

Conclusions: Assessing the characteristics of smokers
needing prescription medications can inform decision
makers on how to improve success in smoking
cessation.

Acknowledgments: Study funded through an
unrestricted grant from Pfizer Canada. Results and
conclusions are those of the authors; no official
endorsement by Manitoba Health, Seniors and Healthy
Living or MCHP is intended or should be inferred.

963. Utilization Patterns of Denosumab and
Bisphosphonates in Denmark, Norway and Sweden
Between 2010 and 2015: A Descriptive Study
Among Women Aged 50 Years and Above

Anna Westerlund1, David Hägg1, Astrid Lunde2,
Grethe Seppola Tell2, Johnny Kahlert3,
Vera Ehrenstein3, Helle Kieler1 and
Anders Sundström1

1Karolinska Institutet, Stockholm, Sweden; 2University
of Bergen, Bergen, Norway; 3Aarhus University Hospi-
tal, Aarhus, Denmark

Background: Bisphosphonates are the dominating
drug class in osteoporosis treatment in Scandinavia.
In 2010, however, denosumab (60 mg administered
as a single subcutaneous injection once every 6
months) was introduced on the market. Denosumab
is a treatment alternative in osteoporosis patients with
high fracture risk who do not tolerate bisphosphonates.

Objectives: To investigate utilization patterns of
anti-osteoporosis drugs following the introduction of
denosumab, we examined the use of bisphosphonates
and denosumab in Denmark, Norway and Sweden in
2010–2015.

Methods: This drug utilization study is based on
publicly available drug and population statistics from
each country. Women aged 50 years and above (ap-
proximately postmenopausal) constituted the source
population. The number of unique users of denosumab
(ATC code M05BX04), and the proportion
denosumab users among the total number of users of
denosumab and bisphosphonates including combina-
tions (M05BA/-BB) were summarized per year and

country. For each country, we also estimated the an-
nual proportion of the total female population aged
≥50 years with at least one dispensation of denosumab
or a bisphosphonate. All drug-related data originate
from dispensations in outpatient pharmacies.

Results: Denosumab use increased in absolute and
relative terms across the study period. In Denmark,
there were 440 users (0.6% of the users of denosumab
and bisphosphonates combined) in 2010 and 7 780
users (7.1%) in 2015. The corresponding numbers
for Norway and Sweden were 21 (<0.1%) and 27
(<0.1%) in 2010, and 4 431 (8.3%) and 6 330
(8.1%) in 2015. From 2010 to 2015, the proportion
of all women aged ≥50 years with at least one dispen-
sation of denosumab or a bisphosphonate increased
from 7.1% to 10.0% in Denmark, remained steadily
at about 6% in Norway, and decreased from 4.8% to
4.0% in Sweden.

Conclusions: Throughout the study period, the
absolute number of denosumab users was the highest
among women aged ≥50 years in Denmark.
However, the proportion denosumab users among
users of denosumab and bisphosphonates combined
was comparable across the three countries. On popula-
tion level, a higher proportion of women aged ≥50
years in Denmark than in Norway or Sweden used ei-
ther type of anti-osteoporosis drug on an annual basis.

964. Proton Pump Inhibitor Use Pattern in US and
Japan: A Cross-National Drug Utilization Study

Yongjing Zhang1, Ting Zhang2, Minfu He2 and
Hong Qiu3

1Johnson & Johnson (China) Investment Ltd., Shang-
hai, China; 2Johnson & Johnson (China) Investment
Ltd. Beijing Branch, Beijing, China; 3Janssen
Research and Development US, Titusville, NJ

Background: Proton Pump Inhibitors (PPIs) are one
of the most commonly prescribed gastrointestinal
(GI) medications worldwide. However, the different
utilization patterns of PPIs among multiple countries
have not been fully reported.

Objectives: To determine the usage, daily dose, and
duration of drug exposure to PPIs between US and
Japan.

Methods: A retrospective observational study design
was conducted in Truven Commercial Claims and
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Encounters (CCAE), Medicare (MDCR), and Medic-
aid (MDCD) in US and Japan Medical Data Center
(JMDC), which have been standardized into OMOP
CDM. Patients who claimed at least 1 PPI prescription
between January 1, 2010, and December 31, 2014,
were included as exposed subjects in this study. The
date of the first PPI prescription for each patient was
defined as their index date. Daily dose was calculated
from the drug specifications and directions or quantity
by numeric days of supply. It was defined as continu-
ous exposure to the same PPI if the gap between 2
consecutive prescriptions was less than 14 days.

Results: During the year of 2010–2014, Omeprazole
(OME), Esomeprazole (ESO), Pantoprazole (PAN),
Lansoprazole (LAN), Dexlansoprazole (DEX), and
Rabeprazole (RAB) were observed in the US
databases; but PAN and DEX were not found in
JMDC. For the PPIs available in both countries,
the rates of OME usage ranged from 44.19% to
60.91% in US, while it was only 14.05% in Japan.
LAN was the most commonly used PPI in Japan
(46.29%), which counted for 8.22%–11.48% in the
USA. Almost half of the prescribed daily dose of
OME was 20 mg both in the USA and Japan,
followed by 40 mg OME in the USA (33.60%-
41.17%) and 10 mg OME in Japan (43.75%). For
LAN, 30 mg per day was the most frequently pre-
scribed dosage in the USA (57.64%-80.10%), while
15 mg was the most common in Japan (76.95%).
Similar findings were observed in RAB and ESO,
in that the common daily doses in the USA were 2
times greater than that in Japan. The median number
of days of continuous drug exposure was 27–30 in
Japan, but it was much longer and ranged from 30
to 90 in the USA.

Conclusions: In general, OME was the dominant PPI
used in the USA, and LAN was more frequently used
in Japan. Compared to those in the USA, the PPIs
were used in a pattern of much lower daily dose and
shorter duration in Japan. Although some over-the-
counter PPIs were not captured due to the inherent
limitation of claims data, our study pictured an overall
view of the PPIs utilization in these two countries.

965. Relationship Between Non-Medical Use of
Prescription Drugs and Drug Availability

Karilynn M. Rockhill, K. Patrick May,
Melanie D. Whittington, Nicolia A. Eldred-Skemp,
Colleen M. Haynes, Richard C. Dart and
Jody L. Green

Rocky Mountain Poison & Drug Center (RMPDC),
Denver, CO

Background: Non-medical use (NMU) of prescrip-
tion drugs is a major population health concern in the
USA. Prescribing patterns and prevalence of NMU
vary widely by drug type.

Objectives: To compare the estimated prevalence of
NMU to drug availability for various prescription
drugs.

Methods: We used data from the Non-Medical Use
of Prescription Drugs (NMURx) Survey Program,
launched in 3rd quarter 2016. This online question-
naire was administered to adults (aged 18+) in the
US registered to a survey panel, and collected data
on self-reported NMU of prescription drugs. NMU
was defined as use without a prescription or for any
reason other than what was recommended by a doc-
tor. Post-stratification weights were applied to re-
spondents (N = 30,522) by region, gender, and age
to reflect the distribution of adults in the USA
(weighted N = 247,773,709). The weighted
prevalence estimates and 95% confidence intervals
(CI) of last 90 day NMU of select drug groups were
ranked by active pharmaceutical ingredient (API) or
drug class: opioids (examined by API), benzodiaze-
pines, stimulants, pregabalin, and gabapentin.
QuintilesIMS™ Health sales data during 3rd quarter
2016 in the USA for dosage unit dispensed (i.e. one
tablet, one patch, etc.) were ranked by frequency as a
measure of drug availability via licit channels.

Results: Of the drug groups examined, fentanyl had
the highest prevalence of last 90 day NMU (3.2%;
95% CI: 2.9–3.4, representing approximately 7.8
million adults), followed by buprenorphine (1.5%;
95% CI: 1.3–1.7) and oxycodone (1.3%; 95% CI:
1.2–1.5). The drug groups with the lowest prevalence
of last 90 day NMU were hydromorphone,
gabapentin, and pregabalin (<0.3% each). In descend-
ing order, the 3 drug groups with highest availability
were benzodiazepines, hydrocodone, and gabapentin,
while the 3 with lowest availability were
oxymorphone, tapentadol, and fentanyl. Three drug
groups (benzodiazepines, hydrocodone, and oxyco-
done) were in the top 5 for highest prevalence of
NMU and most dosage units dispensed. For some
prescription drug groups, the ranking of dosage units
dispensed was similar to rankings of NMU among
the adult population. However, fentanyl had the
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highest prevalence of NMU, but ranked last in dosage
units dispensed.

Conclusions: These results offer insight into varying
patterns of NMU compared to legitimate drug avail-
ability, and can potentially inform further research into
drug use among the general population in the US. Drug
availability measures are limited to these licit channels.

966. Pattern of Use of Intravitreal Drugs with
Antiangiogenic Properties for Age-related Macular
Degeneration and Other Vascular Retinopathies

Rosa Gini1, Giuseppe Roberto1, Gianni Virgili2,
Francesco Attanasio2, Andrea Spini3,
Valentino Moscatelli3, Claudia Bartolini1,
Sabrina Trippoli4, Marina Ziche3, Andrea Messori4,
Andrea Vannucci1 and Claudio Marinai4

1Agenzia regionale di sanita’ della Toscana, Florence,
Italy; 2Azienza ospedaliero-universitaria Careggi,
Florence, Italy; 3Università di Siena, Siena, Italy;
4Ente di supporto tecnico-amministrativo regionale,
Florence, Italy

Background: In the last decade intravitreal injections
(IVI) of anti-vascular endothelial growth factor agents
have played an important role in the treatment of
neovascular eye diseases, particularly in age-related
macular degeneration (AMD), diabetic retinopathy,
and macular edema secondary to retinal vein
occlusions. For both aflibercept and ranibizumab, 3
monthly IVIs are recommended as loading dose, after
which they are mainly used as-needed. The use of
bevacizumab for ophtalmic indications is not licensed.
Observational evidence suggests that AMD patients
may need more injections with respect to patients with
other indications to mantain visual acuity gain.

Objectives: To describe the pattern of use of anti-
VEGF drugs for the treatment of AMD and other
vascular retinopathies in clinical practice in Tuscany,
Italy.

Methods: All subjects registered in the Tuscan admin-
istrative database between January 1, 2011, and
December 31, 2014, with ≥1 record of IVI and ≥1 year
of follow-up in the database were recruited. Each
record of IVI was paired with a prescription of
bevacizumab, ranibizumab, or aflibercept, whenever
the linkage was possible. Number of contacts with
ophtalmology services and number of IVI (nIVI) in
the 1st year were observed, and interval between

injections (IBI) was calculated in those with ≥3 IVI
and ≥5 contacts. A subgroup analysis was performed
in those with a proxy of AMD.

Results: We identified 3,790 new users that could be
linked to a drug and had one year of follow-up. In
87.2%, 72.1% and 40.4% of aflibercept, ranibizumab,
and bevacizumab users ≥3 IVI were given. A large ma-
jority of users had more than 5 contacts. In those with at
least 3 IVI and at least 5 contacts the mean nIVI/IBI
values were 4.1/56.9 days for aflibercept, 4.0/52.9 days
for ranibizumab and 3.7/61.7 days for bevacizumab.
Proxy of AMD was found in 81.4%, 62.4%, and
52.9% of aflibercept, ranibizumab, and bevacizumab
users. In this subpopulation, the mean nIVI/IBI values
were 4.1/57.8 days for aflibercept, 4.0/52.8 days for
ranibizumab and 3.7/61.8 days for bevacizumab.

Conclusions: A relevant proportion of new users did
not complet the loading dose, and especially
bevacizumab users. Among those with ≥3 IVI, the num-
ber of injections of aflibercept and ranibizumab during
the 1st year of utilization was similar, but aflibercept
users had slightly longer IBI. AMD was more frequent
among aflibercept users. The pattern of use of AMD pa-
tients was similar to the pattern of all users.

967. Hormonal Treatment of Endometriosis:
Comparative Data from the VIPOS Study

Klaas Heinemann, Sabine Moehner and Do Minh Thai

Berlin Center for Epidemiology and Health Research,
Berlin, Germany

Background: The International Active Surveillance
Study of Medication Used for the Treatment of
Endometriosis: Visanne Post-approval Observational
Study (VIPOS) investigates the safety and efficacy of
Dienogest 2 mg (DNG) for endometriosis therapy in
comparison with other hormonal treatments for
endometriosis in six European countries.

Objectives: To assess safety aspects and drug utiliza-
tion patterns of Dienogest 2 mg compared to other
hormonal treatments for endometriosis treatment in
a study population that is representative of actual users.

Methods: Large, prospective, controlled, non-inter-
ventional cohort study with active surveillance in six
European countries (Germany, Poland, Hungary,
Switzerland, Russia and Ukraine). Patient enrollment
via health care professionals started in late 2010 and
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was completed in mid-2016. Information is collected
via self-administered questionnaire at study entry and
then after 6, 12, 24–72 months after study enrollment.
Questions include information on demographic,
medical and gynecological history, endometriosis
treatment and diagnostics, actual state of physical
and mental health, further use of endometriosis
treatment including reasons for discontinuation as well
as serious adverse events. All self-reported clinical
outcomes of interest are validated by health care
professionals.

Results: More than 27,000 women were enrolled,
12% of the study participants with (DNG), 12% with
another approved endometriosis drug (OAED),
GnRH-agonists or Danazol, and 76% with hormonal
medications not approved, but widely used for endo-
metrioses, mainly combined oral contraceptives
(NAED). OAED users were older than users of
DNG or NAED (mean age 36.4 vs. 34.6 and 31.4
years). A higher percentage of the endometriosis di-
agnoses of DNG and OAED users were confirmed
by surgery / laparoscopy (45.5% DNG and 24.4%
OAED users) compared to less than 5% in the NAED
users. The other endometriosis diagnoses were based
on clinical symptoms. There were considerable differ-
ences in diagnostic methods, educational level and
other factors between the participating countries but
not between the DNG and OAED users within a
country.

Conclusions: DNG and OAED users had similar
characteristics, whereas NAED users differed on age,
severity level of endometriosis and confirmation of
diagnosis.

968. Clinical Factors Associated with Antipsychotic
Initiation Among Youth: Implications for
Therapeutic Management

O’Mareen Spence, Wendy Camelo Castillo and
Susan dosReis

University of Maryland Baltimore, Baltimore, MD

Background: Mental health services and treatment
patterns preceding antipsychotic (ATP) initiation
could provide insight to differentiate non-indicated
use from rational therapeutic management.

Objectives: The objective of this study was to exam-
ine heterogeneity in clinical factors leading to ATP
initiation.

Methods: In a new user design, we identified, from
one US state, youth age ≤21 in foster care initiating
ATPs from January 2010-May 2014. No ATP use
one-year prior to the index ATP prescription defined
the new user cohort. Psychotropic class use one year
prior to ATP initiation differentiated three new user
subgroups: non-users, single-class users, and
concomitant users. Clinical factors examined one year
prior to ATP initiation include psychiatric diagnoses
and psychiatric hospitalizations. Logistic regression
models assessed associations between new user
subgroups and psychiatric hospitalization one month
prior to ATP initiation, adjusted for psychiatric
diagnoses and demographic characteristics. Stratified
analyses by hospitalization and new user subgroups
examined heterogeneity in psychiatric diagnostic
profiles.

Results: Of the 755 ATP initiators, 285 were non-
users (38%), 314 were single-class users (42%) and
156 were concomitant users. On average youth were
age 15 (SD = 4.43), African-American (69%) and
male (51%). Compared to non-users, concomitant
users were more likely to have depression (23% v.
39%; p < 0.01), attention-deficit/hyperactivity
disorder (26% v. 71%; p < 0.001), oppositional
defiant disorder (15% v. 30%; p < 0.01) and post-trau-
matic stress disorder (14% v. 22%; p < 0.05). Among
youth with at least one psychiatric hospitalization one
year prior to ATP initiation, 66% occurred ≤30 days of
initiation. Compared with non-users, single-class users
(OR = 0.32; 95%CI = 0.14–073) and concomitant
users (OR = 0.18; 95%CI = 0.07–0.49) were less
likely to be hospitalized in the month prior.
Among youth with no hospitalizations in the year prior
to ATP initiation, most non-users had a condition
indicated for ATP treatment and most concomitant
users had a non-indicated disruptive behavior disorder.

Conclusions: ATP augmented existing medication
among single-class and concomitant users. Non-users
were more likely to have a psychiatric hospitalization
or an indicated diagnosis for ATP use. The findings
provide insight into the circumstances for ATP
initiation, where off label use is common.

969. Gender Specific Drug Use in Pediatrics: A
Population-Based Study in Italy

Carmen Ferrajolo1,2, Francesco Giorgianni3,
Giancristoforo Aliquo3, Valentina Ientile3,
Michele Tari4, Francesco Rossi1,
Annalisa Capuano1 and Gianluca Trifirò3
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1University of Campania, Naples, Italy; 2Erasmus
Medical Center University, Rotterdam, Netherlands;
3University of Messina, Messina, Italy; 4Local Health
Unit, Caserta, Italy

Background: Drug use has been largely explored in
pediatrics, but there is no evidence on gender differ-
ences in medicine use in this population.

Objectives: To provide an overview of gender-specific
pattern of drug use in outpatient pediatric population
and to explore the traceability of their use in Italian
claims databases.

Methods: A drug utilization study was performed in
pediatrics through anonymized claims databases of
Caserta Local Health Unit (LHU), covering a popula-
tion of around 1 million subjects. Children with at least
one dispensed drug between January 1st, 2009, and
December 31st, 2015, were identified as treated
children. Yearly prevalence per 100 inhabitants (with
95% CI) was measured and stratified by ATC, age
group and gender. To assess the traceability of
medicine dispensed in pediatrics, we analyzed
pharmacy sales data for pediatric-specific formulations
distinguishing between National Health System-cov-
ered and private purchase of drugs.

Results: Among 274,628 residents aged <18 years in
Caserta LHU, 224,070 (82%) had at least one drug
dispensing during the observation period. Yearly
prevalence of overall drug use in children decreased
by 10% over calendar time, from 63.5 (CI 95%
63.3-63.7)/100 inhabitants in 2009 to 53.5
(53.3–53.8)/100 in 2015. This trend seems to be
mostly due to antimicrobial, with yearly prevalence
from 57.1% (56.9–57.4) in 2009 to 42.9 (42.7–43.1)
in 2015. Prevalence use for girls was lower than for
boys, even if the decreasing trend over time is consis-
tently observed in both sexes. Amoxicillin/clavulanate
was dispended in 63.4% of treated children,
beclomethasone in 50.1%, cefixime in 40.4%,
betamethasone in 38.9%, clarithromycin in 37.4%
and azithromycin in 34.4%. Regarding traceability,
we observed relevant differences among privately
purchased and NHS-covered drugs across different
drug formulations. For instance, around 40% of
overall products containing amoxicillin/clavulanate
for specific use in children is privately purchased,
especially in children less than 1 year old.

Conclusions: Trend of dispensed medicines in
children decreased from 2009 to 2015, probably due

to a decrease of antibiotic use, even if the mostly used
drug remains amoxicillin/clavulanate.
Gender seems to be an important factor to consider

when examining patterns of drug use in children.
Traceability of medicines by using only dispensing

data is not comprehensive of overall drug used in
children, particularly for less expensive formulations.

970. Trends in Pediatric Acetaminophen Exposures
Reported to the National Poison Data System in the
United States

Halei C. Benefield1, Meghan A. Jobson1, Katy Sims1,
Jason Fine1, Richard J. Chung2,
Michael C. Beuhler3 and William F. Pendergraft1

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2Duke University, Durham, NC; 3Carolinas
Medical Center, Charlotte, NC

Background: Acetaminophen is the leading cause of
pediatric acute liver failure in the United States. In
2011, acetaminophen manufacturers reduced the
concentration of infants’ products to match that of
children’s products to reduce pediatric overdoses.
Additionally, media campaigns have sought to
increase awareness of acetaminophen’s hepatotoxicity
and narrow therapeutic window.

Objectives: Our goal was to evaluate the effects of
public health efforts on exposure trends and quantify
exposures by demographics and clinical characteristics.

Methods: We used the 2006–2014 National Poison
Data System to identify reports of single-ingredient
acetaminophen exposure in individuals <19 years of
age. Exposures were summed by age, year, sex,
state, clinical effects, therapies, and outcomes and
stratified by intentionality. Interrupted time series
modeling was used to detect trend differences before
(2006–2008, 2009–2011) and after (2012–2014)
marketing changes.

Results: Of 382,852 reported exposures, 340,603
(89%) were unintentional and 39,364 (10%) were
intentional. From 2012–2014 unintentional exposures
(median [IQR] age, 2 [1.7–4], 48% female) demon-
strated a decreasing trend (�0.54, 95% CI: �0.72,
�0.35) and declined 4.5%, while intentional
exposures (median [IQR] age, 16 [14–17], 77%
female) demonstrated an increasing trend (0.54, 95%
CI: 0.4, 0.67) and rose 4.5%. Trends in this period
were significantly different from 2006–2008 and
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2009–2011 periods (P < .001). The largest decrease in
unintentional exposures occurred in 2-year-olds
(�19.5%), and the largest increase in intentional
exposures occurred in 14-year-olds (85%). Intentional
exposures were more likely to result in intensive care
unit admission (17% vs <1%, P < .001) and require
N-acetylcysteine (45% vs 1%, P < .001).

Conclusions: While public health efforts have coin-
cided with a decrease in accidental acetaminophen ex-
posures, intentional acetaminophen ingestions remain
common, especially among adolescents. Decreasing
acetaminophen accessibility and promoting informa-
tion about its hepatotoxicity may further diminish ac-
cidental exposures and prevent intentional overdoses.

971. Serious Adverse Events in Children During
On-Label versus Off-Label Use of Fentanyl or
Azithromycin in Intensive Care Units

Debbie Avant1, Gerold T. Wharton1, Ashley White1,
Renan Bonnel1, Mary DeCelle1, Edwin Doe2,
Mohammed H. Al Jarwi2, Sarah Donegan3,
Norman Fenn4, Allison Lardieri5, An Nguyen5,
Beena G. Sood6, Carol Taketomo7, Phuong Lieu7,
Lilly Yen7, Kazeem Oshikoya8,
Sara L. Van Driest8 and Ann W. McMahon1

1Food and Drug Administration, Silver Spring, MD;
2INOVA Children’s Hospital, Falls Church, VA; 3Children’s
National Health System, Washington, DC; 4Children’s
National Health System, Washington, DC; 5University
of Maryland Children’s Hospital, Baltimore, MD;
6Children’s Hospital of Michigan, Detroit, MI; 7Los
Angeles Children’s Hospital, Los Angeles, CA; 8Vander-
bilt University School of Medicine, Nashville, TN

Background: Approximately, half of the prescription
drugs commonly given to children lack product
labeling on pediatric safety, efficacy, and dosing.
There are scant data on the comparative safety of
on-label versus off-label (off-label = outside the age
and/or indications listed in the product labeling)
prescription drug use in critically-ill children.

Objectives: To determine whether the likelihood of
serious adverse events (SAEs) differs when fentanyl
IV or azithromycin PO is used on-label versus off-label.

Methods: Setting: Intensive Care Units (ICUs) of six
pediatric hospitals and FDA collected a convenience
sample of children <20 years. Exposures or inter-
ventions: Two of the most frequently used drugs

(azithromycin PO separately from fentanyl IV) in
ICUs of one pediatric hospital were studied. Main
outcome measures: The main outcome measures
were the presence of SAEs by use on-label or off-label
and the SAEs by drug. SAEs were defined as per Code
of Federal Regulations, Title 21, Section 314.80.
SAEs were not evaluated for causality with adminis-
tration of one or more drug(s). Statistical analysis:
Descriptive and regression analyses were performed
with XLSTAT version 2016.7.

Results: 375 children received fentanyl IV (78% off-
label), 243 received azithromycin PO (38% off-label).
SAEs occurred in 33% of the fentanyl IV group, and
12% of the azithromycin PO group (p < 0.001). The
top SAEs in the fentanyl group were respiratory
depression (n = 44), circulatory depression (30),
bradycardia (20), and apnea (18). The top SAEs for
azithromycin were diarrhea(8), abdominal pain (6)
and vomiting (6). Using regression analysis, age was
not associated with presence of SAEs (p = 0.884). In
those exposed to fentanyl, after controlling for number
of comorbid conditions, concomitant medications, and
patient gender, off-label use was significantly
associated with presence of SAEs (p = 0.024, OR =
2.02 (95% CI 1.1–3.73). No such association occurred
in the Azithromycin exposed group (p = 0.894).

Conclusions: Off-label use of fentanyl IV, but not
azithromycin PO, was associated with SAEs in
children in this sample. Further research on the safety
of pediatric off-label use of other drugs in other
settings is warranted.

972. Time Trends in the Prevalence of
Cardiovascular Risk Factors, Diseases and
Medication Use in Children and Adolescents with
Type 1 Diabetes

Fariba Ahmadizar

Utrecht University, Utrecht, Netherlands

Background: Several studies have shown that
children with type 1 diabetes mellitus (T1DM) are
almost twice as likely to have cardiovascular disease
(CVD) risk factors compared to the general popula-
tion. However, these studies have been limited by:
a) cross-sectional design, b) short follow-up time, c)
lack of account for the dynamics of occurrence of
CVD risk factors during aging, and d) lack of data
on body mass index (BMI), smoking, and family
history of CVD.
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Objectives: (1) To evaluate long-term trends in the
occurrence and treatment of CVD risk factors and
occurrence of CVD events in children with T1DM.
(2) To assess determinants of under-treatment of
CVD risk factors.

Methods: A retrospective cohort study was
conducted among 3,728 children (<19 years)
with T1DM and up to 5 age and sex-matched
diabetes-free children (n = 18,513 [reference cohort])
between 01/01/1987 and 04/11/2015 using data from
the Clinical Practice Research Datalink (CPRD).

Results: Children with T1DM had a significantly
higher annual prevalence rates of hypertension
(0.64% vs. 0.34%, p = 0.007 and 35.2% vs. 11.4%,
p < 0.001), hypercholesterolemia (0.91% vs. 0.05%,
p < 0.001 and 64.8% vs. 5.0%, p < 0.001) and
cardiovascular (CV) medication use (0.59% vs. 0.27%,
p = 0.002 and 37.0% vs. 3.6%, p < 0.001) compared
with diabetes free children one year before and 20 years
after the index date, respectively. Furthermore, 50% of
the children in the T1DM cohort with hypertension
and 53% with hypercholesterolemia remained untreated
with CV drugs for a period of 2-5 years during a 20-year
follow-up. Age was the only determinant that appeared
to be associated with undertreated hypertension in the
T1DM cohort.

Conclusions: Children with T1DM had substantial
higher prevalence rates of hypertension and hypercholes-
terolemia one year before up to 20 years after the onset of
diabetes compared to non-diabetics. There is a substan-
tial under-treatment of CVD risk factors with CV drugs.

973. Efficacy and Safety of Pulmonary Application
of Corticosteroids in Preterm Infants with
Respiratory Distress Syndrome: A Systematic
Review and Meta-Analysis

Mahin Delara1,2, Bhupendrasinh Chauhan1,2,
Mê-Linh Le1, Ahmed M. Abou-Setta1,
Ryan Zarychanski1 and Geert t’ Jong1,2

1University of Manitoba, Winnipeg, MB, Canada;
2Children’s Hospital Research Institute of Manitoba
(CHRIM), Winnipeg, MB, Canada

Background: Several treatments have been evaluated
to prevent bronchopulmonary dysplasia (BPD) in
preterm infants with respiratory distress syndrome
(RDS). Systemic corticosteroids as the front line treat-
ment, are associated with adverse effects on growth

and neurodevelopmental outcome, but the pulmonary
administration of steroids may help prevent the devel-
opment of BPD without these side effects.

Objectives: To evaluate the efficacy and safety of
pulmonary application of corticosteroids in preterm
infants with RDS.

Methods: MEDLINE, EMBASE, Cochrane Central
Register of Controlled Trials, ClinicalTrials.gov, the
World Health Organization’s International Clinical
Trials Registry, and grey literature were searched from
inception to May 2016. Then randomized controlled
trials (RCTs) comparing inhaled or endotracheal corti-
costeroids with the standard of care, placebo or no
other intervention in preterm infants with RDS were
identified and their trial-level data were extracted. Ran-
dom-effect model was used to pool data. The primary
outcomes were the incidence of BPD and all-cause
mortality reported at longest follow-up. Secondary out-
comes included pulmonary function tests, hospital
lengths of stay, and duration of mechanical ventilation.

Results: We identified 873 potential citations and in-
cluded 12 RCTs. Pulmonary corticosteroid therapy
was associated with a significant reduction in BPD
(N = 1525; 7 trials; RR 0.72; 95% CI 0.61, 0.85; I2

21%) and no demonstrable effect on short-term
mortality (N = 1767; 9 trials; RR 0.98, 95%CI 0.79,
1.21, I2 0%). Pulmonary application of corticosteroids
significantly reduced the incidence of patent ductus
arteriosus (RR 0.62; 95%CI 0.46, 0.84) and pneumo-
nia (RR 0.53; 95%CI 0.33, 0.86), without any
neurodevelopmental impairment (RR 1.01; 95%CI
0.68, 1.52) or other side effects.

Conclusions: Pulmonary administration of corticoste-
roids reduces the incidence of BPD, pneumonia, PDA
with no effect on mortality or causing any major side
effects in preterm infants with RDS. The scarce evidence
on this important topic warrants further evaluation.

974. Changing Patterns of Drug Utilization: From
Childhood to Adulthood

Richelle C. Kosse1, Ellen S. Koster1,
Tjalling W. de Vries2 and Marcel L. Bouvy1

1Utrecht University, Utrecht, Netherlands; 2Medical
Centre Leeuwarden, Leeuwarden, Netherlands

Background: Adolescence (12–18 years) is an
important life phase for medication intake. Children
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become responsible for their ownmedication regimen and
adolescent’s medication beliefs might affect medication
use later in life. However, little is known about the char-
acteristics of medication use in this age group.

Objectives: To assess overall medication use in
adolescents and to compare changes in medication
use during adolescence.

Methods: A retrospective cohort study was conducted
using data from 62 community pharmacies in the
Netherlands. Adolescents were selected based on their
age at time of inclusion (12–18 years). Their dispens-
ing records of the previous five years were extracted.
These records contain date of birth, gender, drug name,
dosage, prescription date, and Anatomical Therapeutic
Chemical classification (ATC) codes. Descriptive sta-
tistics were calculated; thereafter, comparisons be-
tween different age categories and gender were made.

Results: Dispensing records of 58.926 adolescents
were extracted. Of those, 82.2% (n = 48.458)
collected at least one medication prescription during
adolescence. Mean age at the time of inclusion was
15.5 ± 1.8 years, 49.0% were males. An average of
12.3 prescriptions per person were collected. Most fre-
quently used medicines were dermatologicals (45.1%
males; 51.4% females), medication for the respiratory
system (42.3% males; 39.5% females), antiinfectives
for systemic use (30.6% males; 38.4% females), and
almost half of the females (43.5%) used genito urinary
system and sex hormones. The use of antiinfectives for
systemic use increases, whereas the use of medication
for the respiratory system and dermatologicals
decreases during adolescence.

Conclusions: The current study provides an overview
of medication use in adolescents. Major classes are
dermatologicals, medicines for the respiratory system
and antiinfectives for systemic use.

975. Sibship and Asthma Medication Among Pre-
School Children

Elin Dahlen1,2, Björn Wettermark1,2, Sara Ekberg1,
Inger Kull1,3, Cecilia Lundholm1 and
Catarina Almqvist1,4

1Karolinska Institutet, Stockholm, Sweden; 2Stockholm
County Council, Stockholm, Sweden; 3Sachs’ Children
and Youth Hospital, Södersjukhuset, Stockholm,
Sweden; 4Karolinska University Hospital, Stockholm,
Sweden

Background: Medicine use among children with
asthma has been studied extensively. However, there
is limited knowledge on medicine sharing behavior be-
tween siblings. There may be an association between
sibling status and dispensed asthma medication. In a
previous study, we found that 13% of the adolescents
with asthma claimed that they used someone else’s
medicine.

Objectives: To assess the association between sibship
and dispensing patterns of asthma medicines among
pre-school Children.

Methods: A register-based cohort study including all
children born in Stockholm, Sweden, between 1
January 2006 and 31 December 2007. The children
were followed from birth until they moved from
Stockholm or at the end of follow-up (31st of
December 2014) whichever occurred first. Exposure
was defined as sibling status, designated as having
an older and/or younger full and/or half sibling.
The sibling status was updated yearly during the fol-
low-up. Dispensed asthma medication was used as
outcome, identified by ATC-codes as: Short-acting
β2-agonists, SABA (ATC-codes R03AC02,
R03AC03); Inhaled corticosteroids, ICS (R03BA);
Leukotriene receptor antagonists, LTRAs (R03DC);
Long-acting β2-agonists, LABA (R03AC12,
R03AC13); Fixed combination of ICS + LABA,
fixed comb (R03AK); at least one of SABA, ICS,
LTRAs, LABA, or fixed comb named as any asthma
medication. A Cox-model, with age as the underly-
ing time scale, was used to study the association be-
tween sibship and asthma medication. The Cox-
model was adjusted for sex, maternal smoking and
parental education.

Results: Among the study population (n = 50 546)
23% were dispensed at least one asthma medica-
tion during the follow-up. Having a sibling in-
creased the risk of being dispensed asthma
medication (adj.HR:1.15; CI 1.10–1.20). The same
associations were found both for older and younger
sibling adj.HR 1.17; CI 1.12–1.22 and adj.HR
1.17; CI 1.09–1.23 respectively. Also, both full
and half siblings had increased risk of being dis-
pensed asthma medication (adj.HR 1.15; CI 1.09–
1.20 for full sibling and adj. HR 1.11; CI 1.03–
1.20 for half siblings).

Conclusions: Having a sibling increases the risk of
being dispensed asthma medication regardless of the
siblings status.
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976. Safety Signals Concerning Asthma Drugs in
Children

Veronique A. De Smet1, Esmé Baan2,
Alexandra Pacurariu2, Sabrina Commeyne1,
Miriam C.J.M. Sturkenboom2, Johan De Jongste3,
Hettie Janssens3 and Katia M.C. Verhamme2

1Ghent University Hospital, Ghent, Belgium; 2Eras-
mus University, Rotterdam, Netherlands; 3Erasmus
University/Sophia Children’s Hospital, Rotterdam,
Netherlands

Background: Asthma medication is amongst the most
prescribed drugs in children. Recently, the European
Medicines Agency published a new inventory of pedi-
atric therapeutic needs, including the need for more
safety information on asthma medication.

Objectives: The main objective of this study was to
identify new potential safety signals concerning
asthma medication in children. Furthermore, the effect
of stratification by age and gender was studied. Addi-
tionally, we studied confounding by indication.

Methods: Spontaneous reports from 23 selected respi-
ratory drugs received in the EudraVigilance database
between 2011 and 2015 were investigated using all pe-
diatric medication as background. Safety signals were
identified through the calculation of the proportional
reporting ratio (PRR) as a measure of
disproportionality for every drug-event pair with at
least 5 reports. A signal was considered as significant
if the lower bound of the 95% confidence interval
was above one. Significant pediatric signals were com-
pared with adult PRRs to identify differences and
safety priorities. Stratification by age and gender was
performed. To control for confounding by indication,
we repeated analysis with only asthma medication as
reference category.

Results: 15,284 drug-event pairs from 4,086 individ-
ual pediatric safety reports concerning asthma drugs
were analyzed. New safety signals were found for
inhaled corticosteroids (ICS), namely, pneumonia
(e.g. fluticasone: PRR 5.9, 95% CI [4.0–8.8]) and a
stronger signal for adrenal suppression in children
versus adults (e.g. triamcinolone: PRR 612.4, 95%
CI [356.8–1050.8] versus PRR 399.9, 95% CI
[242.5–659.4]). Furthermore, several psychiatric
disorders were associated with montelukast (e.g.
obsessive thoughts: PRR 32.7, 95% CI [13.5–78.7]).
Stratification per age group unmasked signals

especially in the youngest (0–2 years). Stratifying by
gender did not affect signals while restricting to
asthma medication influenced the strength of the
signal and eliminated confounding by indication.

Conclusions: Spontaneous reports are an important
source to monitor the safety of drugs both in adults
and children. We identified new potential safety sig-
nals associated with the use of ICS-like risk of pneu-
monia and adrenal suppression. These associations
have already been described in adults but needs to be
further investigated in children. Furthermore, we con-
firmed the need for epidemiological studies to quantify
the risk of psychiatric disorders associated with the use
of montelukast in the pediatric population.

977. Utilization of Antibiotic Agents During Pre-
school Stage in Preterm and Full-Term Children

Ju-Ling Chen, Ching-Lan Cheng and
Yea-Huei Kao Yang

School of Pharmacy and, Institute of Clinical
Pharmacy and Pharmaceutical Sciences, College of
Medicine, National Cheng Kung University, Tainan,
Taiwan

Background: Preterm infants have a higher rate of
exposure to multidrug-resistant bacteria due to their
long neonatal intensive care units stays. The prescrib-
ing rate and type of antibiotic agents (abx) might be
different between preterm and full-term children
during pre-school stage.

Objectives: To analyze the utilization pattern of abx in
preterm and full-term children in both outpatient and
inpatient visits.
Methods: Setting: A retrospective cohort study was

conducted by using Taiwan National Health Insurance
Research Database. The preterm infants consisted of
all subjects born in Taiwan between January and
December 2000. Preterm infants were divided to two
groups: very low-birth-weight preterm infants (ICD-9
code: 765.0x, VLBW) and low-birth-weight (ICD-9
code: 765.1x, LBW). Full-term infants (NBW) born
in year 2000, were selected from a one million
sampling cohort in year 2000. Infants with more than
180 days hospitalization period after birth were
excluded. Each of the subjects were followed for 6
years and abx (ATC code: J01) prescription data was
collected. Outcome: The abx prescription rate of each
age was calculated and the type of abx use was
analyzed.
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Results: A total of 7,868 preterm infants and 12,233
term infants were included in this study. Overall, almost
99% children (preterm and term) were prescribed abx
before 6 years of age in clinics, and the prescription rate
declined year by year. In outpatient visits, the prescrib-
ing rate of abx in VLBW and LBW was higher than
NBW ones, during the ages of 1 to 4 years old (81%,
80%, 79% for VLBW, LBW and NBW, respectively).
The abx use was similar in three groups, 4 to 6 years
old. There was no difference on the type of abx between
three groups and were mostly penicillins (J01C) (37%
to 41%), followed by other beta-lactam antibacterials
(J01D) (35% to 36%). The prescribing rate of abx in
VLBW and LBW children was higher than NBW
children during hospitalization, especially before age
1 (99%, 93%, 15.38% for VLBW, LBW and NBW,
respectively). Among all types of abx used in hospital,
the prescription rate of other antibacterials (J01X) such
as glycopeptide, imidazole derivatives was higher in
VLBW children (10.11%) than the other two groups
(3.6%, 1.2% for LBW and NBW, respectively).

Conclusions: The prescription rate had declined by
year from birth to 6 years old, but VLBW had the
highest prescribing rate during 1 to 4 years old. The
most commonly used abx were beta-lactam
antibacterials, penicillins (J01C) and other beta-lactam
antibacterials (J01D) in clinic and hospitalization.

978. A Prospective Cohort Study to Evaluate the
Long Term Safety of Latanoprost Treatment in
Pediatric Populations

Muhammad Younus, Ronald A. Schachar,
Min Zhang and Nandita Mukherjee

Pfizer Inc, New York, NY

Background: Xalatan® (latanoprost) was
approved in Europe for the reduction of elevated
intraocular pressure (IOP) in pediatric patients with
glaucoma and ocular hypertension in 2010. No
published data are available evaluating long-
term safety of latanoprost in pediatric glaucoma
patients.

Objectives: The objective was to assess long-term
effects of latanoprost on ocular developmental
and safety including hyperpigmentation and corneal
thickness in a pediatric glaucoma population.

Methods: This was a prospective cohort study with
primary data collection conducted at 29 sites in 14

countries in Europe and South America. Patients
aged <18 years with glaucoma or ocular
hypertension were enrolled into either latanoprost
group (treated with latanoprost for ≥1 month within
the year prior to the baseline examination), or non-
prostaglandin (PG) group (no or <1 month of prior
treatment with any topical PG), and followed up to
3 years from enrollment. Primary endpoint was
change in best corrected visual acuity (BCVA).
Several secondary endpoints were evaluated includ-
ing corneal thickness and localized pigmentation
(conjunctiva, iris, choroid). Analysis of covariance
(ANCOVA) was used to compare different treat-
ments for continuous endpoints and Fisher’s exact
test for categorical endpoints.

Results: A total of 175 patients were enrolled; 102 in
latanoprost group (median follow up duration: 36.7
months) and 73 in non-PG group (median follow up
duration: 36.1 months). Most of the BCVA data were
only available for 5 to <18 years age group;
ANCOVA in this age group showed no statistically
significant difference between latanoprost and non-
PG groups (least square mean LogMar difference
�0.03 [95% CI: �0.12, 0.06], p = 0.4840, 2-sided).
Overall, there was no statistically significant difference
detected between the 2 treatment groups for analyses
of the secondary endpoints.

Conclusions: Latanoprost was safe with no evidence
of inducing clinically meaningful or statistically
significant changes in ocular development, hyperpig-
mentation or corneal thickness in a 3-year real-world
study of pediatric patients with glaucoma and ocular
hypertension.

979. Evaluation of Dystonia in Children and
Adolescents Treated with Atomoxetine: A
Retrospective Cohort Study

Kristin J. Meyers1, Himanshu P. Upadhyaya1,
Robert Goodloe1, Ludmila A. Kryzhanowskaya1,
Marie A. Liles-Burden1, Nicole A. Kellier-Steele1 and
Michele Mancini2

1Eli Lilly and Company, Indianapolis, IN; 2Eli Lilly
and Company, Sesto F.no (FI)Italy

Background: Atomoxetine is a non-stimulant
indicated for the treatment of attention-deficit/hyperac-
tivity disorder (ADHD) in children aged ≥6 years,
adolescents, and adults. A 2015 WHO newsletter
reviewing individual case reports from the VigiBase®
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database suggested a possible relationship between
dystonia and atomoxetine use in children and
adolescents.

Objectives: We performed a retrospective cohort
study in children and adolescents to evaluate incidence
and risk of dystonia in atomoxetine users compared
with a propensity score-matched cohort of stimulant
users.

Methods: The study used patient data between 01
January 2006 and 31 December 2014 from the Truven
Health Analytics MarketScan database. Two cohorts
of patients aged 6–17 years were identified: (1)
atomoxetine users and (2) stimulant (methylphenidates
or amphetamines) users. Incidence of dystonia was
compared across propensity score-matched cohorts
using the Cox proportional hazards regression model.

Results: Of the 70 657 atomoxetine users, all but 2
were propensity score-matched to stimulant users (n
= 70 655 in each cohort). In the atomoxetine- and
stimulant-treated cohorts, the crude incidence rates of
dystonia were 54.9 (95% CI: 27.1–82.7) and 77.9
(95% CI: 49.1–106.8) per 100,000 person-years,
respectively. There was no statistically significant
increase in incidence or risk of dystonia in
atomoxetine users relative to stimulant users
(adjusted HR = 0.68; 95% CI: 0.36–1.28; p = 0.23).
Within the atomoxetine cohort, 15 patients developed
dystonia and the median time to onset from initiation
of atomoxetine was 94 days. Of the 15 atomoxetine
patients with incident dystonia, 13 were either 1)
taking another medication with known risk of dysto-
nia, 2) taking a medication for which the indication
is a risk factor for dystonia, or 3) had a time-to-onset
for dystonia from atomoxetine initiation beyond what
is expected for an acute, drug-induced dystonia.

Conclusions: In this large retrospective cohort study,
there was no increase in incidence or risk of dystonia with
atomoxetine use compared to a cohort of stimulant users.

980. Switching Between Antibiotics Among Danish
Children Aged 0-4 Years: A Nationwide Drug
Utilization Study

Mette Reilev1,2, Reimar Wernich Thomsen3,
Rune Aabenhus4, Rikke Vognbjerg Sydenham1,
Jens Georg Hansen5 and Anton Pottegård2

1The Research Unit of General Practice, Department
of Public Health, University of Southern Denmark,

Odense, Denmark; 2Clinical Pharmacology and
Pharmacy, Department of Public Health, University
of Southern Denmark, Odense, Denmark; 3Depart-
ment of Clinical Epidemiology, Aarhus University
Hospital, Aarhus, Denmark; 4Section of General
Practice and Research Unit for General Practice,
Department of Public Health, University of
Copenhagenmacy, Department of Public Health,
Copenhagen, Denmark; 5Specialist in general medi-
cine, Odense, Denmark

Background: Antibiotics are the most commonly
used drugs among children. Beta-lactamase sensitive
penicillin (phenoxymethylpenicillin) is the recom-
mended first-line therapy for acute respiratory tract
infections in Denmark. Treatment guidelines are, how-
ever, not always followed.

Objectives: We aimed at evaluating prescribing
patterns of antibiotics among children 0–4 years in
Denmark, with emphasis on incidence of treatment,
choice of initial antibiotic treatment and switching
patterns between different types of antibiotics.

Methods: We identified all children younger than 4
years of age who filled a prescription of antibiotics
from 2000 to 2015 according to the nationwide Danish
National Prescription Registry. We estimated the an-
nual incidence rate of antibiotic treatment and the
choice of initial antibiotics over time. Further, we esti-
mated the cumulative risk of early switching, defined
as a filling of a different type of antibiotic within 1–3
days after initiating therapy.

Results: We identified 3,481,684 single treatment
episodes issued to 998,825 children from 2000 to
2015. The annual incidence rate of antibiotic use
was stable until 2011 both among children aged 0–
1 years at approximately 880 per 1000 person years
and among children aged 2–4 years at approxi-
mately 610 per 1000 person years. From 2011 to
2015, a pronounced decrease of about one third
was observed in both age groups. Overall, amoxicil-
lin and phenoxymethylpenicillin were most fre-
quently used (44% and 39%, respectively). From
2005 onwards, amoxicillin was the most common
initial treatment. The minority of those who initiated
treatment with amoxicillin or
phenoxymethylpenicillin switched to another antibi-
otic within the first three days (1% and 4.7%, re-
spectively). Of those who switched from
phenoxymethylpenicillin, 64% received amoxicillin
as second-line treatment.
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Conclusions: The use of antibiotics among Danish
children aged 0–4 years has decreased since 2011.
Despite guideline recommendations, amoxicillin is
most frequently used as initial treatment. Early
switching between antibiotics was uncommon.

981. Passive Enhanced Safety Surveillance in
Children Receiving Fluenz® Tetra Vaccination in
England During the Early 2016 Influenza Season

Lorna Hazell1, Saad Shakir1, Andrew Finlay2,
Hannah Coulter2, Robert S. Brody3 and
Dennis Brooks3

1DSRU Education & Research Ltd., Southampton,
United Kingdom; 2AstraZeneca, Luton, United
Kingdom; 3AstraZeneca, Gaithersburg, MD

Background: Fluenz® Tetra is a quadrivalent, live
attenuated, intranasal, influenza vaccine recommended
for use in children (aged 2 to 17 years) vaccinated as
part of the seasonal influenza immunisation campaign
in the UK. Following a successful pilot in 2015, we
report results from a second season of passive
enhanced safety surveillance (ESS) for 2016.

Objectives: To measure and assess the frequencies of
suspected adverse drug reactions (sADRs) in children
receiving Fluenz® Tetra during the early 2016 influ-
enza season in England.

Methods: Vaccinees or parents/guardians received a
Safety Report Card (SRC) to return if children experi-
enced sADRs after vaccination with Fluenz® Tetra. At
participating sites, 47 general practices and 44 primary
schools in England, immunisation teams recorded
numbers of SRCs distributed. The study was approved
by an NHS Research Ethics Committee (Brighton and
Sussex NRES Committee).

Results: Between 24th September 2016 and 30th
November 2016, 14,511 children were vaccinated at
study sites, with eight different vaccine lots used. In
total, 12,610 SRCs were issued for 5,501 children
(43.6%) aged 2 to 4 years, 6,457 (51.2%) aged 5 to
10 years, 651 (5.2%) aged 11 to 17 years and one
child (0.1%) aged outside the 2 to 17 year old licensed
age group. Of 135 SRCs returned, 112 reported at
least one sADR. The most frequently reported sADRs
were rhinorrhoea (n = 30), pyrexia (23), headache
(20) and cough (19). No serious sADRs were
reported, and no sADRs were reported within the
immune system organ class. The pattern of sADRs

in the current ESS season was similar to that reported
in the 2015 season.

Conclusions: Reporting of sADRs via ESS remains
low (~1%). No evidence from the limited data
available suggests an increased frequency of minor
expected events or other safety signals compared to
ESS data from the 2015 season. The ESS method
appears to achieve the requirement for a monitoring
method to detect possible immunogenic sADRs for
each year’s vaccine. Study co-sponsored by DSRU
and AstraZeneca.

982. Evaluating Physician Knowledge of Safety
Information for Eylea (Aflibercept)

Kelly A. Hollis1, Elizabeth Andrews1, Dan L. Wolin2,
Brian Calingaert1, Eric K. Davenport1, Paul Petraro3,
Zdravko Vassilev3 and Laurie J. Zografos1

1RTI Health Solutions, Research Triangle Park, NC; 2

RTI Health Solutions, Ann Arbor, MI; 3Bayer
Healthcare Pharmaceuticals Inc., Whippany, NJ

Background: As part of the risk management plan for
Eylea (an intravitreal antineovascularization agent
with several indications) a vial preparation instruction
card; intravitreal injection procedure video; and
product monograph were distributed to physicians to
provide education on key safety information.

Objectives: To measure whether physicians received
and used the educational materials and to evaluate
their knowledge of the key safety information.

Methods: Retinal specialists and ophthalmologists in
Canada who had prescribed and/or administered Eylea
in the past 6 months were recruited from a list of
prescribers to complete a survey on their knowledge
of key safety information for Eylea.

Results: Ninety-five physicians (31% of the total
invited) completed the questionnaire. Almost all
physicians (98%) reported that they received at least
one of the educational materials. The proportion of
correct responses to individual questions on storage
and preparation of Eylea varied from 54% to 98%.
Physician knowledge was high on the recommended
dose of Eylea (91%), dose preparation (91%–96% on
individual items), and dosing guidelines by indication
(75%–95% on individual items). Most physicians
(89%) knew the contraindications for Eylea use. Sixty
percent of physicians reported correctly that Eylea
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should not be used in pregnancy unless clearly
indicated by medical need and the benefits outweigh
risks, and an additional 20% of physicians responded
more conservatively that Eylea should never be used
in pregnancy. Knowledge was high on questions about
injection procedures (91%–99% on individual items);
however, fewer physicians (24%) correctly reported
that the eye should be covered with a sterile drape.
Knowledge was also high for possible side effects
(89%–100% on individual items), as well as on actions
to take in relation to the potential increased intraocular
pressure (86%–93%).

Conclusions: Physicians’ knowledge of the most
important topics was high. Knowledge varied for
topics that are less frequently encountered (e.g., use
in women of childbearing potential) and for recom-
mendations that are not part of current standard medi-
cal practice in Canada (e.g., use of sterile drape).

983. Anticoagulation Treatment and Management
in Hemodialysis Patients with Atrial Fibrillation

Sapna Rao1, Abhijit V. Kshirsagar2,
J. Bradley Layton1 and M. Alan Brookhart1

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC; 2

UNC Kidney Center and Division of Nephrology &
Hypertension, University of North Carolina at Chapel
Hill, Chapel Hill, NC

Background: The prevalence of atrial fibrillation (AF)
has been increasing in hemodialysis patients (HD).
Despite guideline recommendations and the increased
risk of stroke, use of warfarin for anticoagulation has
been low. Little is known about treatment uptake and
thromboembolic risk management in these patients.
International normalized ratio (INR) is a better mea-
sure of warfarin use, adherence and risk management
than pharmacy claims data alone.

Objectives: To describe anticoagulation treatment and
risk management for stroke prophylaxis in a cohort of
HD patients with AF

Methods: We conducted a retrospective cohort study
of HD patients with AF newly initiating warfarin using
linked administrative data from the US Renal Data Sys-
tem and clinical data from a large US dialysis provider
(2007–2011). Adult patients with continuous Medicare
part A, B and D coverage and no warfarin or dabigatran
use in a 6-month baseline period prior to incident AF

diagnosis were included. Patients were followed from
warfarin initiation (index date) to end of study period,
death or administrative censoring. Individual INR
values were categorized as low (<2.0), target (2.0–
3.0) or high (>3.0). Monthly INR categories were esti-
mated using all available individual lab draws in a
given month and classified as a) Low (at least 1 low –
none high); b) target (all in range); c) high (at least 1
high – none low); d) not in range (at least 1 low and 1
high). Thromboembolic risk management was de-
scribed over time as proportion of patients in each of
the monthly INR categories.

Results: Of the 17,211 anti-coagulant naïve patients
with incident AF, 3798 patients (22%) were warfarin
initiators. INRs were available for 1,970 (52%) of
warfarin initiators. Using an ITT approach not censor-
ing at discontinuation, monthly INRs were in target
range for about 8%, not in range for 15%, low for
70%, and high for less than 10% of patients over the
follow-up period. However, compared to baseline,
monthly INRs following immediately after warfarin
initiation demonstrated a 10% and 5% initial decrease
in number of patients with low and high monthly INRs
respectively.

Conclusions: Warfarin use in HD population with AF
continues to be very low with some evidence of off-la-
bel dabigatran use. Risk of ischemic stroke remains
high in three-quarters of warfarin initiators due to
inadequate anticoagulation. Concerns regarding bleed-
ing risk may be overestimated. Further assessment of
confounding, censoring and vascular outcomes will
be conducted.

984. Is Guideline-adherent Prescribing Associated
with Quality-of-Life in Patients with Type 2
Diabetes?

Petra Denig1, Kirsten P.J. Smits1,
Grigory Sidorenkov1, Gerjan Navis1 and
Henk J.G. Bilo2

1University Medical Center Groningen, Groningen,
Netherlands; 2Isala Clinics, Zwolle, Netherlands

Background: Guidelines for type 2 diabetes recom-
mend to prescribe intensive treatment for multiple risk
factors, including lipid-lowering and antihypertensive
treatment. Although such treatment has shown to be
clinically beneficial for patients, it can lead to adverse
effects and medication burden, which in turn can lead
to a lower Quality of Life (QoL).
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Objectives: To test whether guideline-adherent
prescribing and medication burden are associated with
QoL in patients with type 2 diabetes.

Methods: Cross-sectional study including 1,111 type
2 diabetes patients in 2012 from the Zwolle Outpatient
Diabetes project Integrating Available Care database
(ZODIAC) in The Netherlands. Data included routine
care results from laboratory and physical examina-
tions, and all prescribed medication. The primary
outcome was QoL, which was assessed with the
EQ-5D questionnaire, and dichotomized on the
median because of its non-normal distribution. To
determine guideline-adherent prescribing, seven indi-
cators from a previously developed set of measures
were used. These indicators assess prescribing of
statins and of renin-angiotensin-aldosterone-system
(RAAS) blockers as well as several medication safety
issues. Medication burden was assessed using a
modified version of the Medication Regimen
Complexity Index (MRCI). Associations were tested
with logistic regression, adjusting for age, gender,
diabetes duration, comorbidity, BMI and smoking.

Results: The median EQ5D-score was 0.861. The
indicators assessing prescribing of statins (Odds Ratio
(OR): 1.05 (95% Confidence Interval (CI) 0.73–1.50))
and RAAS-blockers (OR: 1.23 (95%CI 0.72–2.11),
OR: 0.84 (95%CI 0.26-2.79)) were not associated with
QoL. Two indicators focusing on medication safety of
metformin and overtreatment in the elderly included
too few patients and were excluded from the analysis.
The other two safety indicators focusing on the use of
glibenclamide (OR: 2.07 (95%CI 0.18–24.29)) and
double RAAS-blockade (OR: 0.56 (95%CI
0.21–1.51)) were not associated with QoL. Finally,
also the MRCI (OR: 1.00 (95%CI 0.96–1.03)) was
not associated with QoL.

Conclusions: The median QoL score was similar as
seen in the general Dutch population. We observed
no association between guideline-adherent prescribing
nor medication burden and QoL. This supports
prescribing of intensive guideline-recommended treat-
ment, also from a patient-reported outcome perspec-
tive, but our study is limited by its cross-sectional
design.

985. Physicians’ Knowledge, Perceptions, Attitudes
Toward Antibiotic Prescribing in Alexandria Fever
Hospital, Egypt

Hager A. Saleh1 and Albert Figueras2

1Umm Alqura University, Mecca, KSA, Mecca, Saudi
Arabia; 2Universitat Autònoma de Barcelona, Spain,
Barcelona, Spain

Background: Antibiotic resistance has become a
major clinical and public health problem. In 2013, a
two study were done to evaluate physicians’ KAP to-
wards antimicrobial prescribing one in El Zagazig,
Egypt and the other one in Riyadh, Saudi Arabia using
a self-administered questionnaire of 195 and 212
physicians respectively, the Egyptian study revealed
that physicians had a suboptimal perception about
antibiotic prescribing, high perception toward antibi-
otic resistance and a satisfactory practice while the
Saudi study revealed that there are considerable unmet
training and education need for physicians in the area
of antimicrobial prescribing.

Objectives: The aim of the study was assessing
knowledge, attitude and current practice of physicians
towards antibiotic prescribing in Alexandria Fever
Hospital.

Methods: Self-administering questionnaire published
as a Google form in the hospital official Facebook
group. The questionnaire was designed after reviewing
the literature.

Results: Physicians are aware of antibiotic resistance
problem in their hospital and in the country although
they prefer over prescribing rather then under prescrib-
ing of antibiotics. Although 50 % indicated that they
are confident in the area of antibiotic resistance 45 %
did not receive a regular training in that area. All
physicians agreed that inappropriate use of antimicro-
bial agents may result in antimicrobial resistance.
The most of physicians (75 %) agreed that the main
cause of inappropriate use of antibiotics is lack of
effective hospital polices and (80%) believed that their
education will help in controlling of antibiotics
resistance.

Conclusions: There is a considerable unmet training
and education needs for physicians in the area of
antimicrobial prescribing; therefore, there is a need to
increase the teaching and training courses about
antibiotics in the hospital and encourage the physicians
to attend. The hospital antimicrobial guidelines need
revision and to be will published between physicians.

986. Overwrite or Over-Wrong: Drug Interactions
and Oral Chemotherapy in Community
Pharmacies
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Juliano Amador da Silva1, Kevin Friesen1,
Silvia Alessi-Severini1, Dan Chateau1,
Pat Trozzo2 and Shawn Bugden1

1University of Manitoba, Winnipeg, MB, Canada;
2CancerCare Manitoba, Winnipeg, MB, Canada

Background: Tyrosine kinase inhibitors (TKIs) are
important oral medications used in the treatment of can-
cer. Oral TKIs offer convenience not possible with IV
medications, but can shift care from cancer centres to
community pharmacies. These therapies can cost more
than $4000/month. Some TKIs (dasatinib and nilotinib)
are known to interact with commonly prescribed acid-
reducing medications (PPIs – proton pump inhibitors)
which can decrease the absorption of the TKI by more
than 30%. This study examines the management of this
interaction in community practice.

Objectives: To assess the prevalence of TKI and PPI
interactions in community practice, determine the
responses of pharmacists to the associated drug
warnings, and measure the degree of overlap of TKI
and PPI prescriptions.

Methods: Apopulation-based longitudinal study of oral
oncology prescriptions was conducted in Manitoba
using administrative data from the Manitoba Centre for
Health Policy from April 1, 2000 to March 31, 2015.
Within a cohort of TKI users all concomitant PPI pre-
scriptions were identified. Interaction warnings and
pharmacist responses codes were evaluated. The degree
of overlap of TKI and PPI prescriptions was quantified.

Results: We identified 65 dasatinib users and 22
nilotinib users. Approximately 30% of these patients
had an overlapping PPI prescription. At the time of
the first interacting prescription pharmacists ignored
warning codes 65% of the time. This lack of response
was evident in the considerable persistence of the
concomitant interacting medications with 59% of
TKI usage days overlapping with PPI usage days in
these users.

Conclusions: Despite the considerable cost of TKIs
and their use in the treatment of cancer, clinically
important drug interactions seem to be routinely
ignored in clinical practice. Additional measures need
to be taken to ensure the safe and effective use of these
medications in the community.

987. Clinical Indications for Fluoroquinolones in
Routine Care

Daniel R. Morales, Jim Slattery, Xavier Kurz,
Luis Pinheiro and Karin Hedenmalm

European Medicines Agency, London, United
Kingdom

Background: Fluoroquinolones are used for the treat-
ment of infections. However, the extent of licensing
and clinical prescribing for these indications across
Europe is uncertain.

Objectives: To measure what extent licensed
indications for fluoroquinolones with systemic routes
of administration across the EU compared to real
world use.

Methods: Cross-sectional analysis of indications from
the Summary of Product Characteristics for systemi-
cally administered fluoroquinolones and comparison
with indications for clinical prescribing using primary
care electronic health records from IMS France, IMS
Germany and the UK THIN database, from 2000 to
2015. Indications were broadly categorized into upper
and lower respiratory tract (URTI/LRTI), gastrointesti-
nal and hepatobiliary (GI), skin and soft tissue,
prostatitic, testicular, genital (including gynecologi-
cal), bone, ear, urinary tract infections (UTI) and other
infections. Sinusitis, bronchitis, and uncomplicated
UTI were evaluated separately.

Results: The most frequent indication for incident
systemic fluoroquinolone prescribing: in France was
for UTI (58.7%), followed by LRTI (15.8%), and
URTI (15.8%); in Germany was for UTI (43.4%),
followed by LRTI (36.1%), and URTI (16.3%);
and in the UK was for UTI (33.5%), followed by
LRTI (23.2%), and GI infections (12.9%).
Fluoroquinolones were prescribed for the treatment
of bronchitis, sinusitis and uncomplicated UTI in:
10.0%, 4.7% and 48.9% of instances respectively
in France; in 29.9%, 3.4% and 39.0% of instances
respectively in Germany; and 3.7%, 1.7% and
19.9% of instances respectively in the UK. Some
fluoroquinolones were prescribed to treat a broader
range of infections compared to licensed indications,
the extent of which varied by country and type of
fluoroquinolone.

Conclusions: The most common indication for
systemic fluoroquinolone prescribing in primary care
appeared to be URTI, LRTI and UTI with variation
in the proportion of cases used to treat sinusitis, bron-
chitis and uncomplicated UTI. Some fluoroquinolones
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may have been used to treat a wider range of infections
compared to licensed indications.

988. Drug Utilization Study on the Prescribing
Indications for CPA/EE in 5 European Countries

Karl Pauls and Klaas Heinemann

Berlin Center for Epidemiology and Health Research,
Berlin, Germany

Background: Cyproterone acetate (CPA) 2 mg, in
combination with ethinyl estradiol (EE) 35mcg
(CPA/EE), is an antiandrogenic medicinal product,
which also has effective contraceptive properties, that
is currently indicated for the treatment of moderate to
severe acne and/or hirsutism in women. Questions
about adherence to the label have been raised.

Objectives: The study was designed to compile the
reasons and specific indications for the prescription
of CPA/EE. The primary objective of the study was
to characterize the prescribing behaviors for CPA/EE.

Methods: In a multinational cross-sectional design,
gynecologists, dermatologists, and GPs from 5
European countries (AT, CZ, FR, NL, ES) who
prescribed CPA/EE (2.0 mg cyproterone acetate in
combination with 35 mcg ethinyl estradiol) in an
ambulatory setting, were asked to document the
reasons for prescription. The main outcome measures
were (1) prescription indications for CPA/EE, (2) use
of CPA/EE in accordance with the current label, (3)
concomitant use of CPA/EE with combined hormonal
contraceptives. Summary statistics and frequency
distributions along with 95% confidence intervals
(Clopper & Pearson) were calculated for the different
reasons for prescribing CPA/EE, both in total and
stratified by the specialization of the prescribing
physicians.

Results: Altogether data from 1,597 eligible
patients were collected by 143 physicians. Acne
was mentioned in two thirds of all prescriptions.
When acne, seborrhea, hirsutism, polycystic ovaries
and androgenetic alopecia are included, alone or in
combination, 84.1 % of prescriptions were related
to androgenic pathology. Prescriptions exclusively
for indications not related to an androgen-depen-
dent conditions (contraception only) constitute
15.5%. An additional hormonal contraceptive was
given to 2.9% of all patients by their treating
physician.

Conclusions: Most prescriptions of CPA/EE were
indicated for the treatment of androgen-dependent
conditions. Strictness of adherence to the current label-
ling varied by specialization and by Country.

989. Medications Prescribed, Stopped and
Modified at Hospital Discharge and Filled
Medications in the Community: Predictors of
Failure to Follow in-hospital Medication Changes
30-days Post Hospital Discharge in Patients with
Multiple Chronic Conditions

Daniala L. Weir, Aude Motulsky and Robyn Tamblyn

McGill University, Montreal, QC, Canada

Background: Adherence to medications is a signifi-
cant issue in elderly, multimorbid patients

Objectives: To determine which factors are associated
with failure to follow changes made to patient drug
regimens during hospitalization in the 30-day period
post discharge for patients admitted at two urban,
tertiary care academic hospitals in Montreal, Quebec,
between October 2014 and May 2016 with at least
two chronic conditions

Methods: This study was restricted to solid, oral
medications covered under the provincial drug plan.
Failure to follow medication changes was measured
by comparing patient discharge prescriptions (from
the patient chart) to medications filled in community
30-day post-discharge (via dispensing data). Failure
to follow changes made in-hospital included i)
community medications that were stopped in-hospital
and filled post-discharge, ii) community medications
that were modified in-hospital but not filled
according to the modified daily-dose, and iii) new
medications which were not filled post-discharge.
Poisson regression was used to determine character-
istics associated with the total number of change
failures.

Results: Among the 872 included patients, mean age
was 72 (SD 13) and 37% were female. Patients had
a median of 9 (IQR: 7–11) changes made to their
drug regimens during hospitalization. 383 (44%)
patients followed all changes made to their medica-
tions while 261 (30%) patients had one failure, 113
(13%) had two and 115 (13%) had 3+ failures post
discharge. The most important predictors of the
number of failures a patient had included sex, and
the average out of pocket cost for the discharge
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prescription; females had a failure rate that was 20%
higher than males (IRR:1.20, 95% CI: 1.05–1.36),
and each additional $25 increase in out of pocket
costs was associated with a 13% higher failure rate
(IRR: 1.13, 95% CI: 1.07-1.19).

Conclusions: Most patients did not follow all of the
medication changes that were made during hospitali-
zation in the 30-day post discharge period. Policy
related to the extent to which patients with multiple
chronic conditions are required to pay out of pocket
for their medications should be considered to improve
adherence

990. The Impact of Pharmacists-Led Medicines
Reconciliation on Healthcare Outcomes in
Secondary Care: A Systematic Review and Meta-
Analysis of Randomized Controlled Trials

Mahmoud M.A. Mohamed, Amnah Kinsarah,
Jomanah Alsiddik, Marwah Barnawi,
Morooj Al-Muwallad, Shatha Abed,
Mahmood Elraggal and Ejaz Cheema

Umm-al-qura University, Makkah, Saudi Arabia

Background: Adverse drug events (ADEs) impose a
major clinical and cost burden on acute hospital
services. It has been reported that pharmacist-led
medicines reconciliation is effective in reducing the
risk of adverse drug related hospital visits and hospital
admissions.

Objectives: The objective of this systematic review
and meta-analysis was to extend the previous
assessment of the impact of pharmacist-led medicines
reconciliation on clinical outcomes by limiting the
analysis to randomized controlled trials only (RCTs).

Methods: Major electronic databases were searched
up to 30 October 2016, with no start date (Embase,
The Cochrane Library, Medline Ovid, PubMed
and Google Scholar) to evaluate the clinical impact
of pharmacist-led interventions on medication dis-
crepancies, preventable adverse drug events, poten-
tial adverse drug events and healthcare utilization
post hospital discharge. RCTs were included if they
had a control group receiving standard or
usual care, compared with the care in intervention
groups. Data collected included the study design,
baseline characteristics of study populations,
types of interventions and outcomes. The Cochrane
tool was used to assess risk of bias. Meta-

analysis was carried out using a random effects
model.

Results: From 720 articles identified on initial
searching, 18 RCTs (6,038 patients) were included.
The quality of the included studies was variable with
half of the studies not reporting sample size calcula-
tions. Pharmacist-led interventions were medication
reconciliation, patient counseling, communication
with outpatients’ providers and creation of post
discharge medication lists. These interventions were
associated with a statistically significant reduction
in favour of the intervention group, with a pooled
risk ratio of 30% RR 0.70 (95% CI 0.58 to 0.86)
P = 0.0007 in medication discrepancy and 44% RR
0.56 (95% CI 0.37 to 0.85) P = 0.007 in healthcare
utilization. A non-significant reduction by 7% RR
0.93 (95% CI 0.66 to 1.30) P = 0.65 was reported
in both potential and preventable ADEs 27% RR
0.73 (0.22 to 2.40) P = 0.60.

Conclusions: Medicines reconciliation led by
pharmacists can significantly reduce medication
discrepancy and healthcare utilization following
hospital discharge. These findings suggest a greater
involvement of pharmacists in the process of
medicines reconciliation across various hospital
transitions.

991. Impact of Discharge Counseling by Pharm.D.
Candidates on Adverse Drug Events Risk Among
Hospitalized Older Patients

Mariam Algouzi1,2, Tariq M. Alhawassi1,
Khalid Alburikan1,3, Mansour Adam1 and
Hisham Aljadhey4

1College of Pharmacy, King Saud University, Riyadh,
Saudi Arabia; 2King Fahad Medical City, Riyadh,
Saudi Arabia; 3Department of Pharmacy Services,
King Saud Medical City, Riyadh, Saudi Arabia;
4Saudi Food & Drug Authority, Riyadh, Saudi
Arabia

Background: Adverse drug events (ADEs) are
common particularly among older patients and one
strategy that may reduce ADEs risk is discharge
counselling (DC).

Objectives: To evaluate the impact of DC by PharmD
candidates and risk of ADEs and hospital readmission
among older patients ≥ 60 years (study group) versus
conventional care patients (control group).

abstract 597

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd. DOI: 10.1002/pds

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636



Methods: This was a prospective randomized open
label study using a DC checklist developed purpose-
fully for the study to assess Pharm.D. candidates’
ability to provide DC to older patients. Prepared
Pharm.D. candidates provided DC counselling to
older patients in a Teaching Hospital between the
period September 2016 to January 2017. Fit patients
were randomly assigned into either study or control
group using the ration (2:1). Sample required for this
study was 246 patients. Pharm.D. candidates provided
DC to patients in study group meanwhile control
patients received conventional DC. Both groups of
patients were followed up by independent pharmacist
using phone calls in four weeks from discharge.
Study objectives were assessed using a data collection
form and International scales to identify types of
ADEs.

Results: Pharm.D. candidates’ ability to provide
counselling was improved after training from 66.7%
±8.8 to 96.9% ±1.2 (P < 0.001). A total of 175
patients (n = 116 study vs. n = 62 control) were
enrolled in this study. Demographical data, length of
stay, number of comorbidities and medications on
discharge were statistically insignificant between the
two groups on admission to the study. ADEs reported
among counselled patients (n = 22, 20%) was less
than control group (n = 16, 28%) however statistically
insignificant (P = 0.33). In term of risk of
readmission or revisit to hospital among patients with
ADEs was 32% in study group vs 75% in control
group (P = 0.02).

Conclusions: This was a preliminary analysis for an
ongoing study. Patient who received DC by PharmD
candidates had lower risk of ADEs though it was not
statistically significant but risk of readmission to
hospital was significantly lower among older patients
who received DC by Pharm.D. candidates.

992. Effect of Clinical Pharmacist Interventions on
Patient Satisfaction in the Emergency Department:
A Randomized Controlled Trial

Marcela Jiron, Matias Martinez, Tamara Sandoval and
Luis Herrada

Universidad de Chile, Santiago, Chile

Background: Patient satisfaction is an indispensable
outcome as a key marker of value in the Emergency
Department (ED). The effect of clinical pharmacist

interventions on the patient satisfaction in the ED is
unknown.

Objectives: To determine whether clinical pharmacist
interventions in adult patients improve the patient
satisfaction in the ED visit.

Methods: A randomized clinical trial conducted from
March to December 2015. The trial was performed in
an ED of a teaching hospital in Chile, and it included
adult patients who were treated in the ED and accept
to be part of the study. Patients were randomly
allocated 1:1 either to receive usual care and clinical
pharmacist interventions (focused on optimize drug
use, efficacy, safety and tolerability of treatments
during the ED visit, and at discharge) (n = 500) or to
receive usual care (n = 500). The main outcome was
patient satisfaction at discharge. The evaluation was
performed by independent and blinded personnel
using a standardized survey proposed by the Chilean
health authorities to assess patient satisfaction immedi-
ately after discharge. We powered the study to detect a
difference of unsatisfied patient of 20% or greater, a p
value ≤ 0.05, and used STATA version 13 for all
analyses.

Results: A total of 1000 patients were studied, with a
mean age of 50 ± 19 years, mainly women (61%). The
16.8% of patients were unsatisfied after discharge in
the control group instead of 12.8% in the intervention
group (23.8% of difference; p <0,001). Main differ-
ence was observed among women (16.7% control
group versus 12.0% intervention group). Satisfaction
varied by age was from 85.0% among patients aged
45 to 64 years, 18 to 44 years (85.8%), and 65 years
and older (86.2%).

Conclusions: The inclusion of a clinical pharmacist in
the health care team improved the patient satisfaction
in the ED visit. Future multicenter studies need to be
conducted to confirm this benefit and their effect on
clinical, economical and humanistic outcomes.

993. Physicians’ Perception Towards Clinical
Pharmacists’ Service in Governmental Hospital,
Egypt

Hager A. Saleh1 and Hoda Zaki2

1Umm Alqura University, Mecca, KSA, Mecca, Saudi
Arabia; 2High Institute of Public Health, Alexandria,
Egypt
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Background: The traditional relationship between the
doctor as prescriber and the pharmacist as dispenser,
the prescriber is accountable for the results of pharma-
cotherapy. That situation is changing in rapidly where
the practice of pharmaceutical care assumes the
pharmacist to be responsible for patients under their
care. Increased interaction between physician and
pharmacists has produced safer drug therapy. In
addition, clinical pharmacists play role in improve-
ment of patient care. The success of clinical pharma-
cists’ role hinges in the attitude of physicians
towards the use of clinical pharmacists’ capacity.

Objectives: To assess the current interaction between
physicians and clinical pharmacists, physicians’ atti-
tude toward clinical pharmacists specific duties and
to assess physicians’ opinion towards clinical phar-
macy services at Alexandria Fever Hospital.

Methods: The study type was descriptive cross-sec-
tional, and data collection tool was self-administered
questionnaire.

Results: Regarding current physicians’ interactions
with clinical pharmacists in Alexandria fever Hospital,
two thirds of physicians interact with pharmacists at
least once a week (50.9% interact once per week and
15.8% interact once per day), the main reasons for
interaction are queries on drug dosage (66.7%), drug
availability (56.1%), and drug interactions (47.4%).
Levels of agreement of physicians towards specific
duties of pharmacists in Alexandria Fever Hospital
are the highest agreement percentage (81.2%) which
is related to the pharmacists’ services in providing
patient education, followed by their services in
detecting and preventing prescribing errors (79.1%),
nearly half of physicians agree with pharmacists’ role
in monitoring outcome of pharmacotheraputic
regimens (56.1%). Physicians divide equally in overall
agreement and disagreement with pharmacists’
intervention in suggesting the use of prescribing
medication to physicians (42.1%) and designing and
monitoring pharmacotheraputic regimens (45.6%).

Conclusions: There is acceptable interaction between
physicians and clinical pharmacy team at Alexandria
Fever Hospital. Physicians have low expectations of
clinical pharmacy team in assisting them in design
drug therapy treatment plans for their patients.
Physicians have a great expectations of clinical
pharmacy team like to be knowledgeable drug experts,
educate their patients, monitor patient response to drug
therapy and be available in daily rounds.

994. Analysis of Medication Errors at Tertiary
Care Hospital

Sheraz Ali

King Saud Medical City, Ministry of Health, Saudi
Arabia, Riyadh, Saudi Arabia

Background: Medication errors (MEs) are common in
health care setting and poses a threat for hospitalized
population. The reporting of medication errors is pivotal
in patient safety while it’s under-reporting generally
lead to significant consequences. Despite alarming fig-
ures voiced form international patient safety organiza-
tion and the increasing literature in developed
countries, there is a paucity of empirical evidence perti-
nent to the incidence and outcomes of MEs in Saudi
Arabia and other Middle East countries which act as
an obstacle to develop prevention strategies

Objectives: This study aimed to examine the
incidence, nature and severity of MEs at the largest
tertiary care hospital of the Kingdom of Saudi Arabia
(KSA).

Methods: This retrospective cross-sectional study
examined 13,677 MEs reported by health care profes-
sionals over a period of one year (January 2015 to De-
cember 2015) at King Saud Medical City, Riyadh,
Saudi Arabia. National Coordinating Council for
Medication Error Reporting and Prevention (NCC
MERP) Index for Categorizing MEs Algorithm was
used for determining the severity of medication errors.
Descriptive statistics were used to calculate frequen-
cies and percentages.

Results: A total of 13,677 ME s were reported during
January 2015 to December 2015 by health care profes-
sionals, and the incidence rate was found to be 1.5%
(13677/912500). The highest percentage (42.28%) of
MEs occurred during the transcription and entering
process while 97.61% of MEs didn’t reach to the pa-
tient. The majority of errors (82.52%) were reported
by pharmacists.

Conclusions: This study showed that MEs are very
common in transcribing and entering stage of medica-
tion use process at the largest tertiary care hospital of
the KSA. Pharmacists played a vital role by
intercepting MEs occurred at initial stages which urge
the need to increase an awareness among physicians
and nurses about MEs and its reporting which subject
to non-punitive system at health care setting.
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995. Physician & Pharmacist Perceptions of
Generic Medicines in Addis Abab, an Urgent Call
for Policy Makers

Mr. Arebu I. Bilal

Addis Abba University, college of Health Sciences,
Addis Ababa, Ethiopia

Background: The generic substitutions practice is
increasingly encouraged by health authorities through-
out the world. Generic medicines have been available
for many years and are routinely used to treat a wide
range of acute and chronic illnesses. The perceptions
of physicians and pharmacist have profound effects
in prescribing and dispensing of generic medicines to
a patient which in turn have a significant impact in
the out of pocket payment for the patient in particular
and for the government in general.

Objectives: The objective of this study is to assess the
perception of physicians and pharmacists towards
generic medication use in Addis Ababa.

Methods: One-to-one semi-structured interviews were
performed with physicians and pharmacists in Addis
Ababa. Interviews were transcribed & qualitative analy-
ses were performed using open coding & quantitative
data were analyzed by using SPSS version 20. Addis
Ababa is the capital city of Ethiopia. Founded in 1886,
with a population of 3,384,569 with annual growth rate
of 3.8%. There were 747 drug retail outlets and 603 pub-
lic and private health facilities (28 hospitals, 26 health
centers, 507 clinics and 42 health posts) in the city.

Results: A total of 20 pharmacists and 15 physicians
participated in this study. Most of the participants
believe that generic medicines are as effective as brand
medicines while some doubt the efficacy of generic
drugs. Respondents highlighted that the cost differ-
ences between brand and generic medicines are due to
the huge expense for research and development by the
originator company and the use of cheaper ingredients
by generic products. Most of the pharmacist reported
that patients preferably purchase expensive brand med-
icines than generic ones if they afford to purchase. Phy-
sicians reported that patients don’t usually respond to
some generic drugs, especially for pain treatment. They
also reported that pressure from patients and medical
representatives is high to prescribe brand medicines.

Conclusions: This study showed that physicians tend
to have, comparatively, a more negative opinion for

generic medicines than that of pharmacists. The
severity of the pain, patient ability to afford the medi-
cations, working in private health institution has the
influence to prescribe and dispense brand medicines.
The drug regulatory body should design a mechanism
for awareness creation to health care professionals as
well as to the public about generic medicines.

996. Impact of Medication Therapy Management
Service Provided by Clinical Pharmacists on Drug
Therapy of Patients Undergoing Hemodialysis

Mr. M.S. Srikanth1, B.J. Mahendra Kumar2 and
Himanshu Patel1

1JSS College of Pharmacy, JSS University, Mysuru,
Mysuru, India; 2SAACP, Mandya, India

Background: Drug-related problems are common in
patients with haemodialysis patients. Such patients
are at higher risk as they require complex therapeutic
regimens with 5 or more medications.

Objectives: This study was conducted to identify the
drug related problems (DRPs) in patients undergoing
Haemodialysis for chronic kidney failure.

Methods: This was a prospective, observational and
interventional study conducted at dialysis unit of the
tertiary care teaching hospital in the rural area. The
patients with stage III–V chronic kidney failure were
enrolled in the study. All the enrolled patients were
followed on their scheduled visits of hemodialysis.
Medical records, treatment charts and patient
interview were sources of data collection. Clinical
Pharmacist reviewed treatment chart of enrolled
patients and identify DRPs. Identified DRPs were
reviewed and discussed with concerned clinicians.
Interventions were made to concerned health care
professionals to resolve all the identified DRPs. All
the DRPs were documented electronically for further
assessment of its nature, extent, possible cause(s) and
its acceptance by concerned clinicians.

Results: A total of 156 DRPs were identified from 482
medication orders < b > of </b > 94 patients under-
going hemodialysis during 9 months of study period.
The common DRPs were drug-drug interactions
(37.5%) followed by over dosage (19.44%), medica-
tion non-adherence (18.05%), untreated indication
(16.66%), drug use without indication (8.33%),
adverse drug reaction and improper drug selection
(6.84%). The possible reasons for DRPs in the
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enrolled patients were literacy status, trend of self-
medications/self-adjustments of prescribed drugs, fi-
nancial limitations, irregular follow up to the clini-
cians, poor patient counselling system at the study
hospital and high work load of the medical staff. Ma-
jority (46%) of the DRPs intervened by clinical phar-
macists were of “Moderate” significance followed by
“Minor” (36%) and “Major” (18%). The most com-
mon drugs involved in DRPs were antibiotics, anti-hy-
pertensives, anti-diabetic, anti-hyperlipidemic agents
and vitamins and minerals. Acceptance rate of clinical
pharmacy interventions was 84%.

Conclusions: Structured and dedicated pharma-
cotherapy approaches by clinical pharmacists can help
in early detection and prevention of DRPs. Clinical
pharmacist interventions were accepted and appreci-
ated by clinicians

997. Hospital Pharmacists’ Perspectives About
Pharmacovigilance in Malaysia

Muhammad Shahid Iqbal1, Muhammad Zahid Iqbal2,
Mohd Baidi Bahari2 and Mohd Baidi Bahari2

1MAHSA University, Kualalumpur, Malaysia; 2AIMST
University, Sungai Petani, Malaysia

Background: To provide better pharmaceutical care
to the patients, Pharmacovigilance knowledge and its
awareness is vital.

Objectives: This study was specially designed to
evaluate hospital pharmacists’ (HPs) knowledge,
perceptions and their current practices towards
pharmacovigilance concept and its practices in Malay-
sian Hospitals.

Methods: This cross-sectional, questionnaire-based
study was performed among registered HPs in two
famous hospitals in Malaysia. A pre-tested and pre-
validated research tool was used to get data. The
research tool was divided into three major sections.
Descriptive and inferential statistics were applied at a
significant value of p ≤ 0.05. Data were statistically
analyzed using SPSS version 22.

Results: A total of 89 HPs involved in this study (72 fe-
males with 17 males) and the response rate was 82%.
Around 32% felt that only registered medical practi-
tioners are responsible for ADRs and their appropriate
on-time reporting. Overall pharmacovigilance concept
knowledge score was relatively low among junior

pharmacists, and around 22% agreed that they were
not very well known to the pharmacovigilance concept
in general. Approx. 83% knew that pharmacists are the
key players in pharmacovigilance practices. Around
90% totally agreed that knowledge, awareness and
practices of pharmacovigilance are essential for HPs
to provide healthier pharmaceutical care to their
patients.

Conclusions: Detailed and targeted educational inter-
ventions with some hands-on activities are decisive
for HPs regarding pharmacovigilance advancements
in Malaysia. This study also highlighted that HPs in
Malaysia are very well aware about the consequences
and benefits of pharmacovigilance practices. The
majority of HPs had apposite knowledge and positive
perception towards pharmacovigilance practices and
its benefits in in-patient care.

998. Abstract Withdrawn

999. Senior Pharmacy Students’ Knowledge and
Perceptions About Pharmacovigilance in Pakistan

Muhammad Shahid Iqbal1, Muhammad Zahid Iqbal2,
Mohd Baidi Bahari2 and Mohd Baidi Bahari2

1MAHSA University, Kualalumpur, Malaysia; 2AIMST
University, Sungai Petani, Malaysia

Background: Awareness of pharmacovigilance
concept is very important for pharmacy students
especially senior pharmacy students (SPSs).

Objectives: The objective of this project was to
evaluate SPSs knowledge, attitude and their percep-
tions about pharmacovigilance concept at three
universities in Pakistan.

Methods: A questionnaire-based, self-administered,
cross-sectional study was conducted using a pre-val-
idated questionnaire to a sample of 474 final-year
(fourth-year) pharmacy students at three Pakistani
universities. Descriptive and inferential statistics
were applied at a significant value of p ≤ 0.05. Data
were analyzed using SPSS version 22.

Results: A total of 455 SPSs participated in the study.
Around just 25% of the students admitted that they had
been taught the concept of pharmacovigilance at
various levels of their pharmacy curriculum. The mean
knowledge score regarding pharmacovigilance
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awareness was 4.6 ± 1.1. A significant difference in the
mean knowledge scores about pharmacovigilance
across the three universities students was observed.
The majority (87.0%) of respondents perceived that
pharmacy students should be taught more about
pharmacovigilance concept with some hands-on
practicals.

Conclusions: The results of this study indicated that
SPSs were not well aware about the presence and
importance of pharmacovigilance in their pharmacy
curriculum. The majority of SPSs in studied three
Pakistani universities have insufficient knowledge
about pharmacovigilance concept and its benefits.

1000. What Encourages Community Pharmacists
to Report Adverse Drug Reactions?

Ahmed Aldryihm1, Abdulrahman Alomair2,
Meshari Alqahtani2, Tariq Alhawassi3,
Mansour A. Mahmoud4, Bander Albalkhi5 and
Hisham S. Aljadhey6

1Medication Safety Research Chair, Pharm.D.
College of Pharmacy, King Saud University, Riyadh,
Saudi Arabia; 2College of Pharmacy, King Saud
University, Riyadh, Saudi Arabia; 3Medication
Safety Research Chair, College of Pharmacy-Depart-
ment of Clinical Pharmacy, King Saud University,
Riyadh, Saudi Arabia; 4Medication Safety Research
Chair, King Saud University, Riyadh, Saudi Arabia;
5College of Pharmacy-Department of Clinical
Pharmacy, King Saud University, Riyadh, Saudi
Arabia; 6Saudi Food and Drug Authority, Riyadh,
Saudi Arabia

Background: Adverse drug reactions (ADRs) are
worldwide problems of a major concern associated
with under-reporting.

Objectives: To evaluate ADRs reporting by commu-
nity pharmacists and identify factors encouraging
reporting.

Methods: This was a cross-sectional study using an
online self-administered validated questionnaire.
Community pharmacists working in chain pharmacies
in Riyadh city were invited to participate in the study.
Descriptive statistics were conducted to analyze the
study data.

Results: A total of 1380 completed surveys were
analyzed out of 2004 submitted forms. The mean age

of the pharmacists was (29.9 ± 4.3) and the majorities
(99.9%) were male, non-Saudi (98.8%) with mean
years of experience of 7.12 ± 4.0. Almost half of the
pharmacists (46.2%) reported that they are not familiar
with spontaneous reporting of ADRs, and only 11.5%
have ever reported ADRs. Factors such as serious
ADRs (73.3%), receiving continuous medical
education credit hours (68.6%) and receiving a
certificate of appreciation when reporting ADRs
(64.6%) were identified as encouraging factors to
report ADRs.

Conclusions: Community pharmacists in Saudi
Arabia do not often report ADRs. It is very important
to identify the causes for underreporting and design
interventions to increase the awareness of pharmacists
to report ADRs.

1001. Clinicians Attitudes and Concerns Toward
Pioglitazone-Associated Bladder Malignancies

Nasser Alqahtani1, Tariq Alhawassi1, Adel Alharf2,
Yasser Albogami1, Abdulaali Almuteri1 and
Hisham Aljadhey1

1Medication Safety Research chair, Riaydh, Saudi
Arabia; 2Saudi Food and Drug Authority, Riaydh,
Saudi Arabia

Background: Pioglitazone-associated bladder tumors
are deemed a promoter for panic behavior among
concerned physicians. PROactive (PROspective
Pioglitazone Clinical Trial In macroVascular Events)
trial demonstrated 14 cases of bladder cancer in
Pioglitazone arm compared with six cases in placebo.

Objectives: This study aimed at examining the
clinicians’ behaviors and attitudes toward pioglitazone
treatment and to testify how far they are applying risk
minimizing precautionary procedures prior to and post
pioglitazone introduction.

Methods: A self-administered questionnaire was sent
to specific group of physicians in randomly selected
hospitals all around Saudi Arabia either from private
or governmental sectors in order to get their
experiences and concerns pertaining to pioglitazone.

Results: A hundred and eighty completed question-
naires were collected from 24 hospitals distributed in
northern, eastern, western, southern and central
regions of Saudi Arabia. About 40 percent (n = 73)
of responded practitioners consider baseline bladder
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screening against any existing malignancies prior to
pioglitazone treatment initiation. Only 16.1 percent
(n = 29) had a monitoring plan against any develop-
ment of bladder tumors for diabetic patients who are
on pioglitazone. However, 61.7 percent (n = 111)
experienced a case or more than once case of pioglita-
zone therapy discontinuation in some patients. Weight
gain and lower limbs water retention were seen in 64
percent (n = 71) and 66.7 percent (n = 74), respec-
tively. Besides, weight gain and water retention were
the most reported causes of pioglitazone treatment
discontinuation. Nine percent of discontinuation cases
were due to either bladder cancer development or
patients’ fears from developing such a risk.

Conclusions: The vast majority of practitioners do not
have a written protocol for baseline assessment of
bladder cancer in susceptible diabetic patients.
Although rosiglitazone was revoked from the Saudi
Arabia for safety reasons, the bladder cancer remains
a frightening concern for those treated with pioglita-
zone. Therefore, all concerned physicians must assess
their patients for any risk factors for bladder cancer
and ensure that they are closely monitored before
and after pioglitazone initiation.

1002. Is Pharmacovigilance Concept Well-Known
in Malaysia – An Insight from Community
Pharmacistsperspectives About Pharmacovigilance
in Malaysia

Muhammad Shahid Iqbal1,
Muhammad Zahid Iqbal2 and Mohd Baidi Bahari2

1MAHSA University, Kualalumpur, Malaysia; 2AIMST
University, Sungai Petani, Malaysia

Background: Knowledge about pharmacovigilance
among community pharmacists (CPs) is the key for
better patients care and appropriate pharmaceutical
care planning.

Objectives: This project was designed to assess com-
munity pharmacists’ knowledge, perceptions, attitudes
and practices towards pharmacovigilance in Malaysia.

Methods: A cross-sectional, questionnaire-based
study was performed among registered CPs in three
major cities of Malaysia. A pre-tested and pre-vali-
dated research instrument was used to collect data.
Descriptive and inferential statistics were applied at a
significant value of p ≤ 0.05. Data were analyzed using
SPSS version 22.

Results: A total of 130 CPs participated in the study
(62% females and 38% males). Around 70% of CPs
believed that only registered medical practitioners are
responsible for Adverse Drug Reactions (ADRs) and
their reporting. Knowledge score about overall
pharmacovigilance concept was relatively low.
Around 74% agreed that they were not very well
familiar with the pharmacovigilance concept and its
applications and current practices. Total of 47%
knew that pharmacists are the key players in
pharmacovigilance practices. Majority of them (90%)
agreed that knowledge and awareness of
pharmacovigilance is crucial for CPs in order to
provide better pharmaceutical care to the patients.
Reason for non-awareness of pharmacovigilance
concept and its practice was the misconception that it
is not the responsibility of CPs to report ADRs.

Conclusions: Based on the results of the study,
specific and targeted educational interventions are
much needed for practicing CPs regarding
pharmacovigilance practices at community pharma-
cies in Malaysia. This study indicated that CPs were
not that aware about the importance and benefits of
pharmacovigilance and ADRs reporting system. The
majority of CPs have positive perception towards
learning and knowing more about pharmacovigilance
practice and its benefits to general public or to their
patients.

1003. Sensitizing Unqualified Rural Medical
Practitioners About Rational Drug Use and
Practicing Safety Pharmacology in India

Saibal Das1, Soumyadip De1 and Somnath Mondal2

1Nalmuri Block Primary Health Centre, Block:
Bhangore-I, Dist.: (S) 24 Parganas, W.B., India;
2Calcutta School of Tropical Medicine, Kolkata, India

Background: It is necessary to modify the drug
prescribing practices of uncertified practitioners in
rural India to combat complications, such as, adverse
drug events, antimicrobial resistance, etc.

Objectives: To determine the effect of repeated
physician-led training on improvement in evidence-
based prescribing patterns of uncertified practitioners
in rural India.

Methods: This was an interventional pre–post study.
Twenty prescriptions were randomly audited in April
2013 from each of the 34 uncertified practitioners
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(identified by field survey) from Bhangore-I block,
West Bengal. This was followed by bi-monthly train-
ings (presentations, discussions and circulation of brief
medical monographs on rational drug use in lay
vernacular language) of each practitioner by certified
physicians for 3 years (intervention). Re-audits were
performed quarterly till March 2016. Percentage
reduction in erroneous prescriptions after intervention
was the primary outcome and inter-individual
variation in prescription was the secondary outcome.
Prescription information, investigation reports,
standard text books and authentic internet sources
were used to evaluate drug indications, doses, timings
and possible food-drug interactions (FDI). Data was
analyzed in ‘R’ (v 3.1.0) using repeated measures
analysis of variance.

Results: An average of 456 patients (43,86% female,
median age 55.2 years, new and follow-up) visited
each practitioner monthly. A total of 8123 prescrip-
tions were reviewed in 3 years and 7412 were used
for complete analysis (rest contained inadequate
drug prescribing information). In the first audit,
79.60% of all the prescriptions (n = 7412) were
found erroneous (68.73%, 75.04%, 31.89% and
28.32% errors related to drug indications, doses,
timings and possible FDI respectively), with
17.75% containing teratogenic drugs prescribed dur-
ing pregnancy (including category D and X drugs).
With trainings the prescription patterns improved
and at the end of year 3, only 7.41% prescriptions
(n = 7412) were detected erroneous (p < 0.001)
(6.75%, 5.40%, 4.05% and 8.092% errors related
to drug indications, doses, timings and possible
FDI respectively) and only 0.47% contained terato-
genic drugs (no category X drug) (p < 0.001). There
was no significant inter-individual variation among
the different practitioners.

Conclusions: Regular training by certified physicians
significantly improve drug prescribing pattern of
uncertified rural practitioners in India.

1004. Assessment of Romiplostim Self-
Administration After Receipt of Home
Administration Training (HAT) Materials: A
Cross-Sectional Study of Patients with Immune
Thrombocytopenic Purpura (ITP) and Caregivers

Martin R. Schipperus1, Georgia Kaiafa2,
Louise Taylor3, Sally Wetten4, James Bennett4,
Georg Kreuzbauer5, Andy Boshier6 and
Anouchka Seesaghur4

1Haga Hospital, The Hague, Netherlands; 2AHEPA
University Hospital, Thessaloniki, Greece; 3Royal
London Hospital, London, United Kingdom; 4Amgen
Ltd, Uxbridge, United Kingdom; 5Amgen (Europe)
GmbH, Zug, Switzerland; 6Amgen Ltd, Cambridge,
United Kingdom

Background: An HAT pack was designed as an addi-
tional risk minimization measure to support healthcare
providers (HCPs) in selecting patients and training
patients/caregivers to mitigate medication error risk
when self-administering romiplostim (approved in
the EU for chronic ITP refractory to other treatments).

Objectives: To estimate the proportion of adult
patients and caregivers who administered romiplostim
correctly after HAT pack training.

Methods: This non-interventional, cross-sectional
study enrolled 40 patients/caregivers and was con-
ducted at 12 centres across Austria, Belgium, France,
Germany, Greece, The Netherlands, Spain, and U K,
from 7 July 2014 to 20 November 2015. HCPs directly
observed adults (≥18 years of age) with chronic ITP or
caregivers new to administering romiplostim in the act
of romiplostim administration at the first standard of
care (SoC) 4-week visit after HAT pack training. Cor-
rect administration of romiplostim (primary endpoint)
was defined as dose accuracy within 10% margin of
error between prescribed and administered
romiplostim doses, and correct romiplostim reconstitu-
tion and successful injection, and no HCP intervention
during administration to correct patient/caregiver
error.

Results: At the first SoC visit, 4 weeks (range: 2–8
weeks) after HAT pack training, 35 patients/caregivers
(87.5%) administered romiplostim correctly. The dose
accuracy was within 10% margin of error for all
patients. HCP intervention was required in 5 instances:
1 patient did not ensure all romiplostim was dissolved,
1 patient and 1 caregiver needed verbal encourage-
ment, 1 patient needed nursing intervention to read
the correct dose from the vial due to poor eyesight,
and 1 caregiver needed guidance with syringe and vial
connection. Two of these 5 patients/caregivers admin-
istered romiplostim correctly at a voluntary subse-
quent visit.

Conclusions: Given that this study was conducted on
a convenience instead of random sample of patients,
generalizability of the results may be limited. Direct
observation can be susceptible to observation bias
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and to the Hawthorne effect with the patients/care-
givers acting differently when observed. Nonetheless,
the success of most patients and caregivers in correctly
administering romiplostim after HAT pack training
suggests that self-administration of romiplostim is a
feasible option for suitable romiplostim-treated ITP
patients.

1005. Risk Factors Associated with Post-Marketing
Changes in Specific Obligations of Conditionally
Authorised Products in the EU

Lourens T. Bloem1,2, Aukje K. Mantel-Teeuwisse1,
Hubert G.M. Leufkens1, Marie L. De Bruin3,
Olaf.H. Klungel1,4 and Jarno Hoekman5

1Utrecht Institute for Pharmaceutical Sciences
(UIPS), Utrecht University, Utrecht, Netherlands;
2Dutch Medicines Evaluation Board (CBG-MEB),
Utrecht, Netherlands; 3Department of Pharmacy,
University of Copenhagen, Copenhagen, Denmark;
4Julius Center, University Medical Center Utrecht,
Utrecht, Netherlands; 5Copernicus Institute of
Sustainable Development, Utrecht University, Utrecht,
Netherlands

Background: To minimise post-marketing uncer-
tainties for products with a Conditional Marketing
Authorisation (CMA) in Europe, specific obligations
(e.g. interventional and observational studies) are
imposed as a condition to the marketing authorisation
(MA). A yearly follow-up of these requirements and
assessment of study results is conducted during annual
renewal (AR).

Objectives: To characterise changes in descriptions
and due dates of obligations over time, and identify
drug and obligation-related factors associated with
these changes.

Methods:We performed a retrospective cohort study
of obligations imposed on the CMA of products
licensed (excluding vaccines) since 2006 with at
least one year follow-up or one AR (until 31/12/
16). Changes in wording or due date of obligations
were identified by comparing the MAs of products
at granting, AR(s) and conversion of the CMA. Un-
conditional logistic regression was performed to cal-
culate odds ratios (OR) and 95% confidence
intervals (CI) for the association between factors ex-
tracted from documentation of the European Medi-
cines Agency and post-marketing changes in
completed obligations.

Results: For 26 CMA products 79 obligations were re-
quested (median: 2, interquartile range [IQR]: 1–3.75)
with a median follow-up of 2 ARs (IQR: 1–3). Of these,
67 were imposed at time of MA and 12 during AR (6
products). In total, 31 changes were observed in 25
obligations (32% of all obligations). Changes con-
cerned a change (delay) of due date (n = 19, 61%),
description (n = 4, 13%) or both (n = 8, 26%). Six
drug-related factors for changes in 61 completed obli-
gations were identified: prospective use of CMA (OR
0.2, 95% CI 0.06–0.8), CHMP agreement on MA
(majority vs. consensus; OR 3.9, 95% CI 1.2–12.4),
indication (oncology vs. infectious disease; OR 3.9,
95% CI 1.1–14.0), duration of MA procedure (> 1
vs. ≤ 1 year, including clock stop time; OR 3.4, 95%
CI 1.03–11.1), biologicals vs. small molecules (OR
3.3, 95% CI 1.03–10.6) and argumentation for unmet
medical need (no satisfactory treatment available vs.
major therapeutic advantage; OR 0.2, 95% CI 0.03-
0.8). No obligation-related risk factors were identified.

Conclusions: In almost one-third of obligations im-
posed as a condition to a CMA, at least one change
in initial wording or planning was identified. We
found six factors associated with risk of change that
can inform strategies for better prospective planning
of post-marketing studies to reduce uncertainties.

1006. Evaluation of a Disease Management
Program for Asthmatic Patients: The French
Sophia Asthme Program

Yann De Rycke1, Fadia Dib2, Alexandre Lafourcade1,
Sylvie Guillo1 and Florence Tubach1

1APHP, Hôpital Pitié Salpêtrière, Paris, France;
2APHP, Hôpital Bichat, Paris, France

Background: Asthma is a public health issue and
foreign experiences have shown the effectiveness of
accompanying programs in patients with asthma.

Objectives: Evaluate the effect of the Sophia Asthme
program at one year on the evolution of drug
consumption and the use of the healthcare system.

Methods: The French Health Insurance has
implemented in 2015 a disease management program
dedicated to asthmatic patients. The program consists
in providing information to patients by brochures,
newsletters, on a dedicated website and by phone
follow-up by trained nurses. The intensity of follow-
up depends on the control level of asthma collected
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from the participants. The program was implemented
in 19 (out of 101) primary health insurance centers.
Eligible subjects for the program had at least 2 asthma
medications (ATC R03) in 2013, were aged from 18 to
44 on 2014 January, a general practitioner registered in
a participating center and be part of the general
medical coverage. A controlled before–after design
allowed comparing the change in drug consumption
and the use of healthcare system from 2014 (before)
to 2015 (after). Each eligible subject was matched to
a control by propensity score. The main endpoint
was the ratio R1 (number of inhaled corticosteroid or
antileukotriene delivered/number of R03 delivered).
Secondary endpoints included the use of controller
medication, reliever medication, adherence, use of
care, daily allowance for asthma (IJa) and associated
costs. Analysis used the SNIIRAM database (French
claims database).

Results: 99578 pairs were analyzed. The change in R1
did not differ between eligible subjects and controls
(p = 0.83). The program was associated with an
increase in the total number of packages of R03
delivered (p = 0.001), in the delivery of controller
medication (p = 0.008) and of the adherence. There
was a no-significant decrease in the number of
IJa (p = 0.14) nor in the percent of subjects with
IJa (p = 0.23). For asthma-related costs (reimbursed),
the program was associated with an increase in
expenditure on asthma medications (p = 0.02) and a
decrease in expenditure on IJa and emergency visits
for asthma.

Conclusions: The program had an effect on some sec-
ondary clinical endpoints and some expenses for
asthma. This effect is stronger in some subpopulations.
These results could be used to extend the program to
the entire population.

1007. Post-Marketing Label Changes in Dosing
Information of Biopharmaceuticals - Different
from Small Molecules?

Lotte A. Minnema1,2, Thijs J. Giezen2,3,
Helga Gardarsdottir1,4, Toine C.G. Egberts1,4,
Hubert G.M. Leufkens1,2 and
Aukje K. Mantel-Teeuwisse1

1Utrecht Institute for Pharmaceutical Sciences,
Utrecht, Netherlands; 2Medicines Evaluation Board,
Utrecht, Netherlands; 3Pharmacy Foundation of
Haarlem Hospitals, Haarlem, Netherlands; 4Univer-
sity Medical Centre Utrecht, Utrecht, Netherlands

Background: Establishing the optimal dose of a drug
is of clear importance for both efficacy and safety.
Dose changes in the label occur frequently (~20%) in
the post-marketing phase of new substances; most
often a downward adjustment related to safety
concerns. However, limited information about dose
changes is available for biopharmaceuticals.

Objectives: To evaluate post-marketing label changes
in dosing information of biopharmaceuticals.

Methods: Biopharmaceuticals authorised between
2007 and 2014 via the European Medicines Agency
(EMA) were included in this cohort study. The
follow-up time consisted of the period from marketing
authorisation until 31 December 2016 or date of with-
drawal of the marketing authorisation. The primary
outcome of the study was defined as label change in
dosing information for the initially approved indica-
tion; an increase or decrease in daily dose or a change
in dosing frequency (e.g. 200 mg every 2 weeks to 400
mg every 4 weeks). The assessment history as
retrieved from the EMA website was used to
determine if a label change in dosing information of
a product had occurred. Incidence of changes, type
of change and mean time to change were assessed.
As a secondary outcome, changes in dosing during
extension of the indication were assessed.

Results: A total of 71 biopharmaceuticals were
authorised during the study period. The mean follow-
up time was six years (SD: 3). Dosing changed for
the initial indication in the label during follow-up for
seven products (cumulative incidence 10%). In three
of the seven products the change concerned an
increase in dose. Also, in three products a change in
dosing frequency was identified. For the remaining
product a recommendation was added that therapy
could be initiated with or without a loading dose.
The mean time to a label change was four years (SD:
2, range 1–7 years). The indication was extended 59
times within 30 products (42%). The dosing for the
extended indication differed from the initial dosing in
32 out of these 59 extensions (54%). Extension of
indication did not influence the dosing of the initial
indication.

Conclusions: This study showed that in 10% of the
biopharmaceuticals the dosing information in the label
was changed an average of four years after marketing
authorisation. In contrast with small molecules, these
dose changes included dose increases and changes in
dosing frequency. This difference may be explained
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by the different mechanism of action of
biopharmaceuticals.

1008. Pregnancy and Lactation Labeling Rule
(PLLR) in Practice: More Human Data Needed

Keele E. Wurst1, Marianne Cunnington2,
Marcy Powell3 and Traci J. Lee1

1GlaxoSmithKline, Collegeville, PA; 2GlaxoSmith-
Kline, Stevenage, United Kingdom; 3GlaxoSmithKline,
Research Triangle Park, NC

Background: In 2015, the Food and Drug Adminis-
tration (FDA) Pregnancy and Lactation Labeling Rule
(PLLR) went into effect with the intent to remove cat-
egories and provide an integrated summary of clini-
cally relevant human and animal data to help
providers and patients make well-informed decisions.
As PLLR is being implemented, the question of what
constitutes “clinically relevant human data” arises.

Objectives: To describe practices of PLLR implemen-
tation in an industry setting and review PLLR data
included in regulatory submissions.

Methods: A descriptive review of ten labels comply-
ing with PLLR was performed to assess availability
and consistency of human data included.

Results: Data varied greatly across products. Only two
products included human data in the pregnancy risk
summary. The data included came from two
pregnancy registries and for one product, additional
observational studies. There were no data available
for four products due to the low pregnancy rate in
the indicated population. Of the remaining products,
one was a new product, one had an ongoing pregnancy
registry with insufficient exposure numbers, one had
observational data that did not meet FDA criteria for
inclusion, and one had only class level data. Only
two of the ten labels incorporated a discussion of study
limitations providing additional data context. Disease-
specific major birth defect and miscarriage rates were
included in one label; all others included general pop-
ulation rates. Clinical considerations regarding impact
of the indicated disease on pregnancy was available
for six products. In this industry setting, the threshold
for inclusion in the clinical considerations section was
set at three or more studies with consistent informa-
tion. Thus, among the six products, the amount of
disease-specific data varied by product and pregnancy
outcome.

Conclusions: Most of the pregnancy risk summaries
included only animal data. For products with likely
pregnancy exposure, the pregnancy risk summary
and clinical consideration sections are in need of more
human data. Additionally, these sections could benefit
from standardized data inclusion thresholds that
account for conflicting evidence. If minimal or no
human data are included, implications on decision-
making by providers and patients must be considered.
These issues highlight the need for industry, regula-
tors, and the scientific community to work together
to create enhanced standards for PLLR, prioritize areas
of data generation, and identify alternative mecha-
nisms for data dissemination.

1009. Consequences of FDA Modified
Recommendations on Erythropoiesis-Stimulating
Agent Use Among Patients with Non-Dialysis-
Dependent Chronic Kidney Disease in Truven
MarketScan Database

Xinyue Liu, Wei Liu and Haesuk Park

University of Florida, Gainesville, FL

Background: The US FDA issued modified
recommendations for more conservative dosing of
erythropoiesis-stimulating agents (ESA) in patients
with chronic kidney disease (CKD) in June 2011, but
the consequences of this action hasn’t been assessed.

Objectives: To evaluate the effect of FDA modified
recommendations on anemia management in patients
with non-dialysis CKD (NDCKD).

Methods: This is a retrospective time-series analysis
(2008–2014) of Truven MarketScan database. Patients
with NDCKD covered by commercial insurance or
Medicare were included in this study. Monthly rates
of anemia management including the use of ESA,
intravenous iron and blood transfusions were
compared between post-FDA recommendation period
(Jun2011–Dec2014) and pre-FDA recommendation
period (Jan 2009–May 2011).

Results: We identified 24,970 and 29,465 patients
respectively for pre- and post-FDA recommendation
periods. Among Medicare patients, ESA prescribing
rates decreased steadily from 2009 to 2011, followed
by a slower decrease from 2011 to 2014. The preva-
lence of ESA prescribing was 90.7 per 1,000 patients
in 2009, and decreased at a rate of 1.2 prescriptions
per 1000 patients per month until May 2011. During
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the post-FDA recommendation period, ESA prescrib-
ing continued to decrease at a rate of 0.5 prescriptions
per 1000 patients per month. The adjusted probability
of prescribing ESAs was 28% lower (relative risk
(RR),0.72; 95% confidence interval (CI), 0.70–0.74)
but the probability of prescribing intravenous iron
and blood transfusions were 20% (RR,1.20; 95%
CI,1.12–1.29) and 34% (RR,1.34; 95% CI,1.21–1.48)
higher, respectively, during the post- compared to the
pre-FDA recommendation period. Similar trends were
observed in patients covered by commercial insurance.
Characteristics associated with increased ESA pre-
scribing included advanced CKD stage, female, and
involvement of a nephrologist.

Conclusions: The FDA modified recommendations
on anemia management were associated with a steady
decrease in ESA prescribing but an increase in intrave-
nous iron and blood transfusions in patients with
NDCKD.

1010. Dalhousie University’s Academic Detailing
Service Evaluation

Michelle Boudreau, Constance LeBlanc,
Bronwen Jones and Ingrid Sketris

Dalhousie University, Halifax, NS, Canada

Background: The strategic goal of Dalhousie
University’s Academic Detailing Services (ADS) is
to promote a culture of critical thinking among Nova
Scotia health care professionals and to provide them
with evidence-based education to improve practice in
therapeutics.

Objectives: While process measures are in place,
monitoring and impact assessment has been irregu-
lar. Information gathered documenting the service’s
education effect and impact on prescribing will allow
informed improvements to the program to augment
practice change based on best-evidence in direct
alignment with the stated goals of the ADS. The
goal of this project was to develop an evaluation
process for the service, ongoing evaluation tools
and to conduct an initial qualitative evaluation.

Methods:Mixed methods used included focus groups,
interviews and online questionnaires. Both ADS
participants and physicians who are ineligible for
ADS participated. Audio files transcribed verbatim
and thematic analysis used. Questionnaire data were
collected in Opinio, an online software survey program.

Results: Two focus groups (n = 12) were held at
Dalhousie’s Fall Refresher conference for Family
Physicians. One interview was conducted. Three
online questionnaires were distributed: two ADS visit
questionnaires (Oral Contraceptive topic [n = 301]
and Diabetes topic [n = 342]) and a participant’s
perspectives questionnaire (n = 5).

Conclusions: Qualitative results indicate ADS is an
excellent and highly respected program. It is
valued for its evidence-based, concise, convenient,
face-to-face format and the team-based clinic focus.
Results confirm the detailers to be the strength
of the program. Challenges were raised along
with suggestions for increasing uptake. Question-
naire participants indicated that detailers are
knowledgeable and provide information objectively.
Respondents strongly agreed they would like another
ADS visit at a rate of 260/297 for the Oral Contra-
ceptive and 296/337 for the Diabetes topics and an
intent to change their practice of 231/288 for the
Oral Contraceptive and 239/323 for the Diabetes
topics. The second questionnaire, although low in
numbers, supports the initial qualitative results.

1011. The Fragility of Osteoporosis Treatment in
Manitoba, Canada

Shawn Bugden, Kevin J. Friesen, Cole Lane,
Juliano da Silva, Olasumbo Ojo and Jamie Falk

University of Manitoba, Winnipeg, MB, Canada

Background: Osteoporosis is a common age-related
disease associated with significant risk of fragility
fractures, and can be effectively treated with bisphos-
phonate therapy. However, rates of treatment can be
significantly affected by drug cost and insurance
coverage.

Objectives: To evaluate utilization of bisphosphonate
drugs in the province of Manitoba, Canada, between
1998 and 2014, and examine the temporal relationship
between the introduction of generic drugs, starting in
2003, and increased restrictions on formulary cover-
age, implemented in 2005.

Methods: A retrospective, observational population-
based cohort design was used to assess bisphospho-
nate utilization using administrative healthcare data.
Manitoba has a universal healthcare system with a
publicly funded, deductible-based drug insurance
program administered via the Drug Program
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Information Network (DPIN), which captures all
community prescriptions – dispensed in the province.
Data captured by DPIN from April 1998 to March
2015 were used to determine rates of incident and
prevalent bisphosphonate use, Pharmacare coverage
by fiscal year, and to investigate the impact of for-
mulary changes.

Results: The use of bisphosphonates rose substantially
early in the study period, with a 40% increase in new
starts per year, peaking in 2003. Prevalent use grew
by 219% to a peak in 2006. Despite the introduction
of lower cost generic medications, utilization declined
steadily until the end of the study period, with rates of
incident and prevalent use down 62% and 33% from
peak levels. The formulary coverage changes had
a differential effect (p < 0.0001), with government-
covered users dropping by 54% by 2014, while non-
covered use only dropped by 13%.

Conclusions: The introduction of lower cost generics
did not appear to have resulted in increased utilization,
while formulary restrictions were associated with dra-
matically reduced rates of bisphosphonate utilization.

1012. The Impact of FDA Risk-Communication on
Health-Related Perceptions and Knowledge of
Individuals in the United States

Divyan A. Chopra, Naleen Raj Bhandari and
Chenghui Li

University of Arkansas for Medical Sciences, Little
Rock, AR

Background: The evidence on the impact of Food and
Drug Administration (FDA) risk-communication
strategies on individual-level outcomes and safety
perceptions of food and drugs is unclear and sparse.
Recall and withdrawal queries account for fourth larg-
est online searches among health-related searches

Objectives: The primary objective of this paper was to
study the impact of FDA reports and warnings on
individual perceptions and scenario-actions and
identify vulnerable groups to target the dissemination
of information by the FDA

Methods: We used data from the Health Information
National Trends Survey 4 FDA 2015. Attentiveness
to reports was our independent variable. Actions in
case of drug and food recalls, market safety of drugs,
medical devices and trust of health information

sources were our broad dependent variables. Multino-
mial logistic regression was used to obtain odds ratio
estimates. The models were adjusted for age, gender,
race, education, occupation, marital status, household
income, health insurance, smoking and vaping status.
Chi-square test was used to compare demographics
of the population by our independent variable. P-
values and 95%CI were used to obtain significance
estimates

Results: Individuals paying attention to FDA reports
were significantly older, non-Hispanic Blacks or non-
Hispanic Asians, completed college or graduation,
unemployed or retired and having health insurance.
Individuals attentive towards FDA reports showed a
significantly higher likelihood of protective behavior
in case drug recalls and significantly higher trust in
government sources for medical information. Married
individuals and non-Hispanic whites showed signifi-
cantly lower protective behaviors, and significantly
higher trust in religious organizations for obtaining
health-related information

Conclusions: Overall, the risk-communication strat-
egy implemented by the FDA, has resulted in positive
outcomes among the attentive individuals. However,
there is a need to exploit the FDA programs meant
for the welfare of the population by targeting them to
be able to reach the vulnerable groups like married
individuals, non-Hispanic Whites, low education
groups and the employed

1013. Pharmacovigilance of Drug Quality
Deviation in the Public Health System

Cristiane A. Menezes de Padua1,
Carolina R. Bitencourt2 and Edson Perini1

1Federal University of Minas Gerais, Belo Horizonte,
Brazil; 2Municipal Secretary of Health of Belo
Horizonte, Belo Horizonte, Brazil

Background: Drug quality deviation (DQD) is
defined as the disagreement with the parameters
established for a pharmaceutical preparation at the
registration process. Pharmacovigilance programs
should be notified of DQD to support patient safety.

Objectives: To describe DQD from public health
system and its impact on the pharmaceutical care.

Methods: Descriptive analysis of DQD recorded in
public health care facilities at primary and secondary
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level in Belo Horizonte, Brazil. All notifications (n =
271) of quality deviations of drugs from the Municipal
List of Essential Medicines recorded fromApril to Sep-
tember 2016 were analysed. Variables selected were
type of DQD, pharmaceutical product, therapeutic
class, notifying health unit, risk classification (potential
consequences for drug, patient and pharmaceutical
care), and reply of DQD notification by private and
public drug suppliers and by Brazilian Health Surveil-
lance Agency (ANVISA). Variables were described
by estimating absolute and relative frequencies.

Results: A total of 329 DQD was recorded, which led
to a loss of 9,311 preparations, representing on
average 0.2% of the acquired lot. Most DQD came
from the primary health care level. Drug-related prob-
lems included deviations in package content (47%),
package integrity (26%), label (5%), and pharmaceuti-
cal product itself (e.g. change in colour) (22%). DQD
involving solid preparations was the most recorded
(68.3%). Anti-infectives for systemic use and nervous
system drugs accounted for 21.0% and 20.3% of
DQD, respectively. Approximately, 70% of the DQD
could lead to transient and reversible harm to patients
(intermediate risk). Drug suppliers replied 83.6% of
notifications, being the pharmaceutical manufactures
more effective and faster in solving the complaints.
None notification has been completely analysed by
ANVISA until the end of the study.

Conclusions: Pharmacovigilance is an important tool
to minimize potential patient harm by managing
DQD and improving the quality of dispensed drugs.
The results highlight the need to strengthen this
activity as well as extend it beyond the hospital
settings where this practice is best established.

1014. Application of Risk Analysis Methodologies
for Risk Management Planning

Michael Forstner

Mesama Consulting, Baerschwil, Switzerland

Background: The prioritization of risks for inclusion
in risk management plans, as well as the choice of the
most meaningful risk management strategy are often
performed in unstructured and non-reproducible ways.
Some efforts have been made with Failure Modes and
Effects Analysis (FMEA) to provide some more ratio-
nale guidance on the choice of risk management inter-
ventions, but this method is not routinely used nor are
the results of such exercises usually communicated.

Objectives: To apply risk analysis methodologies for
the development of meaningful drug safety risk man-
agement strategies.

Methods: A modified ZHA (Zurich Hazard Analysis)
was used for the evaluation of risk profiles and risk
acceptability criteria, including setting the threshold
of the required effectiveness of risk minimization.
FTA (Fault-Tree Analysis) was used to analyze the log-
ical connections between individual risk factors and to
identify the critical risk factor of complex risks. A mod-
ified FMEA was applied to the analysis of medication
processes and to determine critical process steps.

Results: ZHA was used to identify and prioritize
important identified and potential risks for products
from different therapeutic areas, show the relative
importance of different risks and establish levels of
risk minimization to be achieved in order to maintain
a favourable benefit-risk balance. This helped in prior-
itizing risks for inclusion in RMPs and creating team
consensus on BR profiles. FTA was applied to deter-
mine the critical risk factors in the analysis of
complex, ill-understood risks to establish the optimal
risk management approach. FTA showed that a
proposed risk management approach was not effective
and suggested a different approach that was corrobo-
rated by experimental evidence later. We routinely
applied FMEA to identify likely failure modes and to
design the most meaningful improvements of medica-
tion processes. By identifying the critical stakeholders
we were further able to aid in the design of optimized
educational and training materials and to reduce the
burden on stakeholders. Finally, the analyses provided
us with a basis to objectively select the appropriate
process parameter for the evaluation of RMin
effectiveness.

Conclusions: Formal risk analysis methodologies can
be applied to prioritize risks for RMP development, to
determine critical risk factors and to develop meaning-
ful and effective risk minimization measures. The
results of risk analyses provide a transparent and com-
prehensible decision and communication basis for risk
management.

1015. Development of a Prediction Model Including
Modifiable Risk Factors for Uncontrolled
Clostridium Difficile Infection Using Hospital
Electronic Health Records

Nakyung Jeon1, Ben Staley2, Carl Henriksen1,
Gigi Lipori2 and Almut Gertrud Winterstein1
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1University of Florida, College of Pharmacy, Gaines-
ville, FL; 2UF Health Shands Hospital, Gainesville, FL

Background: Uncontrolled Clostridium difficile
infection (CDI) is associated with prolonged hospital
stay and increased in-hospital mortality.

Objectives: This study aimed to 1) identify risk
factors for uncontrolled CDI and 2) develop and
validate a prediction model to identify CDI
patients who are at risk of developing uncontrolled
CDI.

Methods: We established a retrospective cohort from
electronic health records (EHR) for patients admitted
to two UF affiliated hospitals from Jan 1, 2012, to
Dec 31, 2013. We identified risk factors from
published literature, clinical guidelines, and expert
panel discussion; risk factors were operationalized
for automated retrieval from EHR. We used
multivariate logistic regression for each follow-up
day to calculate risk scores for uncontrolled CDI,
defined as; 1) persistent watery stool for >10 days;
2) loose stool for >10 days with fever or elevated
white blood cell counts, 3) colectomy; or 4) death.
Backward elimination was used to select risk factors
with p < 0.30. We validated the model with 1,000
bootstrap samples.

Results: A total of 176 uncontrolled CDI cases
occurred in 675 admissions with CDI (2571 at-risk
days) during the study period. 17 variables were
selected as final predictors including 1) patient charac-
teristics: advanced age, male, enteral feeding, mechan-
ical ventilation, immunosuppression, gastrointestinal
surgery, transfers from other healthcare facilities; 2)
clinical symptoms: acute kidney injury, low blood
pressure, on both vancomycin and metronidazole
therapy, ICU stay, low serum albumin, prolonged hos-
pital stay before CDI onset, fever, elevated white
blood cell count; and 3) modifiable risk factors: use
of broad-spectrum antibiotics and delay in CDI
detection. The C-statistics indicating model predictive
performance was 0.85 (95% CI: 0.84–0.87) with
validated C-statistics of 0.85.

Conclusions: The prediction model showed good
predictive performance in identifying patients with
manifestation of uncontrolled CDI. The model can
be used to identify Clostridium Difficile infected
patients at higher risk of uncontrolled infection
possibly due to treatment failure or lack of appropri-
ate patient care. Early detection of CDI and

avoidance of antibiotics are primary strategies for
health professionals to prevent uncontrolled CDI in
hospital settings.

1016. Geographic Risk Evaluation and Assessment
Tool (GREAT): Model for Transfusion Transmitted
Infectious Diseases

Kinnera Chada1, Yin Huang1, Cedric Lane1,
Guangfan Zhang2, Mark Walderhaug1 and
Hong Yang1

1Food and Drug Adminstration, Silver Spring, MD; 2

Engility Corporation, Reston, VA

Background: Increased global travel and its associa-
tion with risk of donors infected with emerging infec-
tious diseases demand continuous evaluation of blood
safety management policies. Donor deferral and blood
screening are major risk mitigation measures to ensure
safety of US blood supply.

Objectives: The Geographic Risk Evaluation and
Assessment Tool (GREAT) was developed to rank
geographic risk of infectious diseases, estimate
geographic risk contribution and evaluate potential
donor loss or gain associated with either donor deferral
or blood testing policies.

Methods: GREAT comprises embedded databases for
major inputs such as geographic specific disease
incidence, travels, immigration, existing geographic
donor deferral, population demographics and others.
The major outputs are geographic risk contribution
and potential donor loss, risk reduction, false positives
and positive predicted values associated with policy
options for donor deferral, blood testing or combina-
tion of donor deferral with blood screening. The tool
is developed in Java and utilizes ArcGIS Runtime
SDK for Java (Esri Inc.) map support. GREAT
features automated data mining for updating inputs,
multi-format data importing, and high-resolution
visual presentation of model outputs. GREAT’s frame-
work caters flexible modification to perform risk
assessment of emerging infectious diseases and ensure
blood safety.

Results: GREAT was applied to evaluate the risk of
transfusion-transmitted malaria (TTM) for current
malaria donor deferral policy. In the absence of blood
testing, GREAT’s evaluation shows the effectiveness
of donor deferral policy in significant risk reduction
of TTM.
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Conclusions: The tool can be applied for geographic
risk assessment for transfusion-transmission of
vector-borne diseases like Chikungunya, dengue,
malaria, vCJD, or Zika. We anticipate that GREAT
will support an expedited process to evaluate risk
mitigation options for emerging transfusion-transmit-
ted diseases and maintain blood safety.

1017. Risk Assessment for Transfusion-
Transmission of ZIKAVirus (TTZIKV) in Puerto
Rico

Hong Yang, Kinnera Chada, Yin Huang,
Richard Forshee and Steve Anderson

Food and Drug Administration, Silver Spring, MD

Background: Emergence of Zika virus (ZIKV) in
Puerto Rico raises concerns for transfusion-transmis-
sion of Zika virus (TTZIKV) and associated micro-
cephaly in congenitally exposed infants.

Objectives: FDA developed a quantitative risk assess-
ment model to estimate the TTZIKV residual risk from
red blood cell (RBC) units collected in Puerto Rico
that had been tested with an investigational individual
donor nucleic acid test (ID-NAT).

Methods: The model estimated the TTZIKV risk from
infected, asymptomatic donors (during incubation
period and subclinical infection). Residual risk from
false negative test errors was calculated. Predictive
coefficients were derived from model simulations and
used to predict the risk outcomes directly from either
the rate of reported clinical cases or the NAT positive
rate in donors.

Results: Estimates for the numbers of infectious RBC
units per 100,000 donations, monthly infectious RBC
units, TTZIKV cases, and TTZIKV cases in pregnant
women and immunocompromised recipients were
generated using predictive coefficients. Based on a
report of 33,227 clinical ZIKV cases for April 3rd–No-
vember 17th, the model predicted a mean of 153 cases
(less than 1 in pregnant women) with testing; while,
1128 TTZIKV cases (5 in pregnant women) should
ID-NAT is not implemented. An ID-NAT donor
testing with a 0.5-day window period and 99.8%
clinical test sensitivity was predicted to reduce the
TTZIKV risk by a mean of about 86%. Results of
the importance analysis also indicate that the window
period and rate of underreporting may have a signifi-
cant effect on the precision of risk prediction.

Conclusions: Model validation indicated that the
model reliably predicted donor risk. This modeling
approach can be applied to other parts of the US,
should ZIKV outbreaks occur. It provides a tool to
inform regulatory decision-making for management
of transfusion-transmission risk and enhance FDA’s
response to emerging infectious disease for protection
of public health.

1018. Identification of Risk Factors Associated with
drug-induced Hypotension Among Hospitalized
Patients. A Predictive Model Using Electronic
Medical Records

Rene Soria-Saucedo

University of Florida, Gainesville, FL

Background: Drug-induced Hypotension (DIH) is a
common yet preventable event in hospitalized individ-
uals. Severe decrease of mean arterial blood pressure
(MAP) is associated with increased morbidity and
mortality. Yet the interaction between high-risk
medication and contextual factors remains poorly
understood. Previous algorithms (mostly related to
post-anesthesia) have been introduced to help prevent
DIH occurrence, but a specific model accounting for
the entire inpatient stay has not been previously tested.

Objectives: Using Electronic Medical Records
(EMR), we aimed to develop and validate a 5-day
predictive model to identify risk factors predisposing
inpatient DIH.

Methods: A total of 28,508 patients received antihy-
pertensive medication while hospitalized in two large
tertiary hospitals. Drug Induced hypotension was
defined as MAP < 60 mmHg or MAP ≥60 and MAP
<70 mmHg, and MAP decreased ≥40% from the
highest value within the 24 hours preceding the value
at baseline. In total, 63 clinical indicators were
extracted from EMR in the first 5 days of admission.
Three final models (day 1, 2, and 3–5) reported odds
ratio estimates using generalized estimating equations
(GEE). We evaluated model discrimination by AUC,
goodness of fit by the Akaike Information Criterion,
and results were internally validated using
bootstrapping sampling.

Results: A total of 124,324 patient-days were assessed.
A DIR event was reported in 13,394 days. (10.77 DIR
events/1,000 patient-hospital days). The strongest pre-
dictors throughout days 1–5 were the total number of
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antihypertensive drugs, use of vasodilators, being fe-
male, older age, a serum creatinine increase higher than
0.3 mg/dl, ICU stay, high temperature, tachypnea and
high white blood cell count, and previous history of
chronic kidney disease, aortic stenosis, and ischemic
heart disease. History of hypotension was only signifi-
cant in days 1 and 2. Mental status, dementia, and the
use of sedatives were significant factors in days 4 and
5. The validated AUC for the three models was above
0.72. Overall, the model identified 76.2% of all patients
in the upper 50th %tile of the risk score.

Conclusions: More than 30 past and current relevant
clinical measurements assessed precisely higher risk
of DIR events. The routinely use of EMR can enhance
prescribers’ ability to discriminate high risk patients
earlier and prevent DIR more effectively.

1019. Identification of Risk Factors Associated with
Drug-Induced Severe Hypoglycemia Among
Hospitalized Patients. A Predictive Model Using
Electronic Medical Records

Rene Soria-Saucedo

University of Florida, Gainesville, FL

Background: Hypoglycemia is one of the most com-
mon yet preventable events in hospitalized individuals.
Severe hypoglycemia (SH) (<50 mg/dl) is strongly as-
sociated with increased morbidity and mortality. Yet
because of the multi-factorial etiology of the disorder,
the tools available to prevent its onset remain insuffi-
cient. Previous algorithms have been implemented to
help predict SH occurrence, but a specific “drug-in-
duced SH” model has not been previously tested.

Objectives: Using Electronic Medical Records
(EMR), we aim to develop and validate a 5-day predic-
tive model to identify risk factors predisposing
inpatient drug-induced SH.

Methods: A total of 12,264 patients received antidia-
betic medication while hospitalized in two large
tertiary hospitals. Hypoglycemia was defined as blood
glucose (BG) value <50 mgl/dl not followed by
another BG > 80 MG/Dl within 10 minutes. In total,
64 clinical indicators were extracted from EMR in
the first 5 days of admission. Three final models (day
1, 2, and 3–5) were assessed using logistic regression
and evaluated by AUC for discrimination, Akaike
Information Criterion for goodness of fit, and
internally validated using bootstrapping sampling.

Results: A total of 60,762 patient-days were assessed.
A drug-induced hypoglycemia event was reported in
1,212 days. (2.07 hypoglycemia events/1,000 patient-
hospital days). The strongest predictors throughout
days 2–5 were larger BG fluctuations, recurrent <70
mg/dl BG values, history of DM1, history of hypogly-
cemia, long-lasting insulin use, subcutaneous insulin
(>1 unit/kg/day), and sulfonylureas use. The validated
AUC for the three models was above 0.87. Overall, the
model identified 95% of all patients in the upper 50th

%tile of the risk score.

Conclusions: More than 30 past and current relevant
clinical measurements assessed very precisely higher
risk of drug -induced SH events. The routinely use of
EMR can enhance prescribers’ ability to discriminate
high risk patients earlier and prevent SH more
effectively.

1020. Concordance Between Laboratory Sersus
Non Laboratory Based Framingham Risk Scoring
Engine Assessing Future Cardiovascular Risk in
Patients With Type 2 Diabetes Mellitus

Mr. Azmeera Suman Naik1, Dipika Bansal1 and
Anil Bhansali2

1National Institute of Pharmaceutical Education and
Research, Mohali, India; 2Postgraduate Institute of
Medical Education & Research, Chandigarh, India

Background: A precise cost effective tool is required
to assess future CVD risk in T2DM in low income
countries. Use of laboratory based risk tools are
expensive and cannot be afforded in developing
countries.

Objectives: This study aimed to assess the concor-
dance between laboratory and non-laboratory-based
Framingham risk score (FRS) for CVD risk assess-
ment in T2DM patients in north India.

Methods: Cross-sectional study was conducted in
1000 T2DM subjects to calculate 10-year CVD risk.
Concordance between two tools was calculated using
kappa statistic. Patients with inconsistent scores
between two risk engines were identified and related
variables were determined. Patients with score
<10% were considered very low, 10%–15% low,
15%–20% moderate and >20% as high 10-year risk
of CVD events. Outcomes include CVD death, non-
fatal MI, angina, fatal or nonfatal stroke and heart
failure.
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Results: Best concordance was observed in patients
having high risk with threshold >20% (κ = 0.54).
Laboratory FRS (threshold >20%) classified as
57% and 43% subjects as high and low risk. Non-
laboratory FRS (threshold >20%) has classified
74.3% and 25.7% subjects as high and as low
CVD risk.

Conclusions: Non-laboratory FRS showed fair
concordance with Laboratory FRS in determining the
risk factors for CVD. Low HDL cholesterol, smoking
and males are at high risk of developing CVD. The
Non-laboratory FRS can be used on large scale and
highly cost effective.

1021. Comparing High Cardiovascular Disease
Risk Among US Adults Using Multiple Risk Scores

Rikki M. Tanner1, Lisandro D. Colantonio1,
Michael E. Farkouh2, Luqin Deng1,
J. AntonioG López3, Keri L. Monda3,
Katherine Mues3, Benjamin Taylor3,
Paul Muntner1 and Robert S. Rosenson4

1University of Alabama at Birmingham, Birmingham,
AL; 2Toronto General Hospital, Toronto, ON,
Canada; 3Amgen, Inc, Thousand Oaks, CA; 4Icahn
School of Medicine at Mount Sinai, New York, NY

Background: The Pooled Cohort risk equations were
developed to identify people with high cardiovascular
disease (CVD) risk and are used to inform treatment
decisions. Previous studies suggest that the Pooled
Cohort risk equations classify more people as high risk
compared with other risk prediction equations.

Objectives: To determine characteristics of people
categorized as high CVD risk by the Pooled Cohort
risk equations, but not by other risk prediction
equations.

Methods: We analyzed 5,612 participants in the
2003–2010 National Health and Nutritional Examina-
tion Surveys (NHANES) aged 50–74 years with no
history of heart disease or stroke. High CVD risk
was defined as a 10-year CVD risk ≥7.5% for the
Pooled Cohort risk equations, 10-year CVD risk
≥20% for the Framingham Risk Score (FRS) for
CVD, 10-year coronary heart disease (CHD) risk
≥20% for the FRS for CHD, 10-year CHD risk
≥20% or diabetes for the ATPIII risk calculator, and
10-year CVD risk ≥20% for the Reynolds Risk Score
(RRS).

Results: The mean age of participants was 61 years,
and 47% were men. The prevalence of high CVD
risk was 55% for the Pooled Cohort risk equations
compared with 29%, 11%, 22%, and 15% based on
FRS-CVD, FRS-CHD, ATPIII, and RRS, respec-
tively. Overall, 43% of participants did not have
high CVD risk based on any equation, 22% had high
CVD risk by only the Pooled Cohort risk equations,
33% had high CVD risk by the Pooled Cohort risk
equations and at least one additional risk equation,
and 2% had high CVD risk on at least one risk
equation, but not the Pooled Cohort risk equations.
Compared to participants without high CVD risk
based on any of the risk scores, those at high risk
by only the Pooled Cohort risk equations were older,
more likely to be black, male, current smokers, and
obese, and more likely to have hypertension and
metabolic syndrome. When compared to participants
with high CVD risk by the Pooled Cohort risk equa-
tions plus at least one additional equation, those at
high risk by only the Pooled Cohort risk equations
were still older, but less likely to be Hispanic, male,
current smokers, and obese, and less likely to have
hypertension, diabetes, metabolic syndrome, and
albuminuria.

Conclusions: Individuals with high CVD risk by the
Pooled Cohort risk equations are a heterogeneous
group. Calculating CVD risk with an additional
equation may provide prognostic information for this
population.

1022. Predictors of Type 2 Diabetes Progression as
Measured by the Diabetes Complications Severity
Index

Raymond A. Harvey1, Jenna M. Collins1,
Ibrahim M. Abbass1, Edward S. Kimball2,
Jonathan R. Bouchard2, Andrew M. Renda3,
Tony DeLuzio2 and Elsie Allen2

1Comprehensive Health Insights, Lousiville, KY;
2Novo Nordisk, Plainsboro, NJ; 3Humana, Lousiville,
KY

Background: The Diabetes Complications Severity
Index (DCSI) measures the severity of diabetes-related
complications and assesses risk for mortality and
hospitalizations. DCSI is calculated from patients’
medical claims and ranges from 0–13 based upon the
severity of 7 complication categories. Factors that
influence rapid diabetes disease progression have not
been fully explored.
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Objectives: To develop a predictive model identifying
characteristics associated with 5-year DCSI
progression.

Methods: This retrospective study using administra-
tive claims data from a large health plan included a
cohort of individuals with a Medicare Advantage
Prescription Drug Plan aged 65–82 years and a
diagnosis of type 2 diabetes. Patients had continuous
enrollment (01/01/2008–12/31/2014). Patients with
skilled nursing facility utilization ≥30 days during the
identification or baseline period were excluded.
Patients were identified in 2008, with 2009 as the base-
line period for determining demographic and clinical
characteristics, health resource utilization (HRU), and
initial DCSI category. Patients contributed 5 years
(2010–2014) of data. Multivariate logistic regression
identified the characteristics most associated with
DCSI progression. The dependent variable was rapid
progression, defined as a difference between baseline
and final year DCSI of ≥ 4. Independent variables eval-
uated for model entry included socio-demographic, co-
morbidities, HRU and conditions defined using AHRQ
Clinical Classification Software (multi-level).

Results: A total of 82,073 patients were included:
11,143 (14%) demonstrated rapid progression. Of the
385 variables evaluated, 24 were predictors of rapid
progression. Age and gender were both significantly
associated with rapid progression. Total numbers of ER
and physician visits, dual therapy, and use of either
sulfonylureas or insulin were associated with rapid
progression. Patients prescribed insulin were 68% more
likely to experience rapid progression. Eight clinical
conditions were also associated with progression.

Conclusions: Population health managers and
providers may consider examining these characteris-
tics to identify patients at risk for rapid progression
and personalize care plans accordingly.

1023. Risk of Developing Guillain-Barre Syndrome
Following Influenza Vaccinations in the US
Veterans Population

Kwan Hur, Fran Cunningham, Rongping Zhang,
Bharat Thakkar, Cedric Salone and Michele Eskridge

VA Center for Medcation Safety, Hines, IL

Background: Annually, over 2 million Veterans in
the United States (US) receive influenza vaccination
during the influenza season (September to March

following year) through the Department of Veterans
Affairs (VA) heath care system. With a large number
of vaccines being administered, the safety of influenza
vaccines is of great concern. Guillain-Barre Syndrome
(GBS) is a rare disease but occasionally it can cause pa-
ralysis and possibly lead to death. GBS following
influenza vaccination inVeteran populationwho are likely
to be older males and more likely to have chronic health
conditions than general population was understudied.

Objectives: The goal of this study was to examine the
potential risk of developing GBS following influenza
vaccination in the Veteran population using retrospec-
tive data from 2010 to 2015.

Methods: Veterans who were exposed to influenza
vaccine during the influenza season from October 1,
2010 to March 31, 2015 were identified from the VA
immunization database. Veterans who were diagnosed
with a GBS event during the influenza season were
identified using ICD9 codes from the VA National
Patient Care Databases. Using the self-controlled case
series (SCCS) method, since GBS may alter the prob-
ability of subsequent influenza vaccination, only post-
vaccination cases were included and the observation
period was defined starting from vaccination through
March 31 for each influenza season. Relative
incidence (RI) were calculated comparing the risk of
GBS in the risk period (1–42 days post-vaccination)
versus the non-risk period (43 days post-vaccination
through March 31) using a conditional Poisson regres-
sion model. Seasonality was included to account for
possible fluctuation in disease occurrence over the
calendar time and a 3-season seasonality was used.

Results: Approximately, 4.63 million Veterans received
influenza vaccine from 2010 to 2015. A total of 219
GBS events were identified. Of these, 36 GBS events
were confirmed by chart validation (10 were before
vaccination and 26 were after vaccination). Of the post-
vaccination GBS cases, 3 occurred in the risk-period and
23 occurred in the non-risk period. The SCCS analysis
revealed that there was no significant increased risk for
GBS (RI = 0.32 and 95% CIs = 0.07-1.44).

Conclusions: There was no evidence of an increased
risk of GBS following influenza vaccination in the
US Veterans population during the 2010-2015
influenza seasons.

1024. Non-Targeted Infectious Disease
Hospitalizations Among U.S. Children Following
Inactivated and Live Vaccines
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Frank DeStefano, Barbara Bardenheier,
Michael McNeil, Patricia Wodi and Janet McNicholl

Centers for Disease Control and Prevention, Atlanta,
GA

Background: Recent studies have suggested that
some vaccines may have non-specific beneficial
effects that cannot be explained solely by the preven-
tion of their respective targeted disease(s).

Objectives: To assess the risk of hospital admission
for non-targeted infectious diseases in children from
16 through 24 months according to the last vaccine
type (live and/or inactivated) received prior to age 16
months.

Methods: We used the MarketScan® United States
(US) Commercial Claims Databases from 2005 to
2014 to identify hospital admissions for non-targeted
infectious diseases in children from 16 through 24
months and determined the last vaccine type (live
and/or inactivated) received prior to age 16 months.
We included only those children continuously enrolled
within a month of birth through 15 months who re-
ceived at least three doses of Diphtheria-Tetanus-acel-
lular Pertussis (DTaP) vaccine by 15 months of age.
We used Cox regression to estimate the hazard rate ra-
tios (HRs), stratifying by birthdate to control for age,
year and seasonality, and adjusting for sex, chronic
diseases, prior hospitalizations, number of outpatient
visits, region of residence, urban/rural area of domi-
cile, prematurity, low birth weight, and mother’s age.

Results: Among 311,663 children, the last vaccine
received prior to 16 months was inactivated for 45%,
live for 16%, and concurrent inactivated and live
vaccines for 39%. The adjusted HR (95% CI) of hospi-
talization for non-targeted infections from ages 16
through 24 months for those who received live vaccine
alone compared with inactivated alone or concurrent
live and inactivated vaccines was 0.50 (0.43–0.57)
and 0.78 (0.67–0.91), respectively. The strongest
protective associations for those who received live vac-
cine alone compared with inactivated alone were with
non-specific upper and lower respiratory infections.

Conclusions: We found a decreased risk of non-
targeted infectious disease hospitalizations from 16
through 24 months of age among US children whose
last vaccine received was live compared with
inactivated vaccine alone or concurrent live and
inactivated vaccination.

1025. Longitudinal Adherence to Influenza
Vaccination and All-Cause Mortality Among the
Elderly in Taiwan

Yao-Chun Wen1, Chih-Wan Lin1, Kai-Hsin Liao1 and
Fei-Yuan Hsiao1,2

1National Taiwan University, Taipei City, Taiwan; 2

National Taiwan University Hospital, Taipei City,
Taiwan

Background: Previous studies have demonstrated the
effectiveness of influenza vaccines in reducing all-
cause mortality among the elderly. However, there is
a lack of study investigating whether the longitudinal
adherence to influenza vaccination predicts all-cause
mortality in the elderly.

Objectives: This study aims to investigate whether the
risk of all-cause death is lower among patient with
better longitudinal adherence to influenza vaccines.

Methods: Using the 2004-2013 Taiwan’s National
Health Insurance Research Database, we conducted
a population-based retrospective cohort study. Our
study cohort was subjects aged between 65 and 95
years who received influenza vaccination between
1st October and 31st December in 2004. We excluded
subjects died during 2004 to 2008 (trajectory period).
The influenza vaccine status of each subject was
defined according to the claims data between 1st
October and 31st December each year during trajec-
tory period. We adopted group-based trajectories
modeling (GBTM) to classify subjects with different
level of influenza vaccine adherence. Cox propor-
tional hazards regression models were used to exam-
ine the association between adherence of influenza
vaccination and 1-, 3- and 5-year all-cause mortality
in the elderly. We further adjusted for age, gender
and Charlson Comorbidity Index (CCI) in the regres-
sion models.

Results: We included 173,483 eligible older people in
our data analysis. Using GBTM, we categorized our
study subjects as good longitudinal adherence, i.e.
those who receive influenza vaccine almost annually
(39.68%, n = 68,837), moderate (43.11%, n =
74,785) and poor longitudinal adherence (17.21%, n
= 29,863) during the trajectory period. Compared to
older people with good longitudinal adherence to in-
fluenza vaccination, those with poor adherence had
worse all-cause mortality [1-year: adjusted hazard ra-
tio (aHR) 1.77, (95% confidence interval 1.66–1.88);
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3-year: aHR 1.46 (1.41–1.51); 5-year: aHR 1.39
(1.35–1.43)]. The risk of death for older people with
moderate longitudinal adherence is also higher than
those with good longitudinal adherence, but lower
than older people with poor longitudinal adherence
[1-year: aHR 1.57 (1.49–1.65); 3-year: aHR 1.34
(1.30–1.38); 5-year: aHR 1.27 (1.25–1.30)].

Conclusions: The continuity of influenza vaccination
is associated with short-term and long-term benefits
in reducing mortality among elderly. More efforts are
warranted to improve the adherence of influenza
vaccination in the elderly.

1026. Reporting of Adverse Events Following
Immunization in Ghana Using Disproportionality
Analysis Ratios

Daniel Ankrah

Korle-Bu Teaching Hospital, Accra, Ghana

Background: An adverse event following immuniza-
tion (AEFI) is temporal to the administration of a
vaccine. Timely reporting of safety information post
vaccination is pivotal for program success.

Objectives: To identify signals from a database of
vaccine adverse events

Methods: Setting – De-identified data from active
surveillance for AEFI from the database of the Food
and Drugs Authority Ghana were used for the study.
Exposure – Vaccination against H1N1 swine flu,
yellow fever, meningitis, measles-rubella, pneumococ-
cal-rotavirus and human papilloma virus were used for
this study. All immunizations occurred between
January 2010 and December 2013. Outcome measure-
Reported adverse events following immunizations. The
first ten most occurring events for each immunization
were captured and arranged using Medical Dictionary
for Regulatory Authorities (MedDRA) Preferred Term
(PT) and System Organ Classification (SOC) codes.
Statistical analysis – Cumulative density frequencies
of the AEFIs were plotted for each vaccine type. Pro-
portional reporting ratios (PRR) and corresponding
95% confidence intervals were calculated in addition
to Chi squared (χ2) tests. Finally, signals were selected
if they satisfied the European Medicines Agency
(EMA) guidelines (PRR ≥ 2, χ2 ≥ 4, event ≥ 3).

Results: A total number of 5,141 reports were
analysed ranging from 33 (human papilloma virus) to

1958 (measles-rubella). Only the first 10 most occur-
ring AEFIs per vaccine were used for the analysis.
Between 22% and 55% of all AEFIs per vaccination
were collected on the day of vaccination. For each
vaccination, at least 87% of all reported AEFIs
occurred in the first 7 days post-vaccination. Active
surveillance lasted for 30 days for most vaccination
programs. For H1N1 vaccination the signal with the
highest PRR was dizziness (PRR 6.71 (95% CI 5.01,
8.18; χ2 = 216.6)); the highest PRR for human papil-
loma and measles-rubella vaccines was abdominal
pain with PRR 8.15 (95% CI 3.46, 19.23; χ2 = 30.2)
and 43.75 (95% CI 17.81, 107.45; χ2 = 200.7) respec-
tively; the signals with the highest PRR for yellow
fever, meningitis and pneumococcal-rotavirus
vaccinations were arthralgia, dizziness and injection
site pain, in that order. Sensitivity and specificity
results for PRRs were 63% and 97% respectively.

Conclusions: The results underscore the sensitivity of
public health systems in sub-Saharan African
countries (like Ghana) to identify most frequently
occurring and important vaccine related safety issues.

1027. Trends in the Incidence of Anogenital Warts
(AGW) in Manitoba, Canada, Before and After the
Introduction of the Quadrivalent HPV (QHPV)
Vaccine

Karla Willows, Christiaan Righolt, Erich Kliewer and
Salaheddin Mahmud

University of Manitoba, Winnipeg, MB, Canada

Background: A decline in AGW rates after the
introduction of QHPV has been reported in several
jurisdictions. But possible confounding by concurrent
changes in sexual practices or management guidelines
was rarely considered. QHPV became available in
Manitoba in 2006.

Objectives: We determined the trends in incidence
rates of medically-attended AGWs in Manitoba
between 2001 and 2015, compared to chlamydia, a
condition with similar risk profile.

Methods: Information on incident AGWs was
obtained from provincial administrative databases
using previously reported validated algorithms.
Information on laboratory-confirmed chlamydia was
obtained from the Manitoba Health Communicable
Disease Surveillance Database, where it is reportable
by law. Annual age-standardized incidence rates were
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calculated using population figures obtained from
Manitoba’s Population Registry.

Results: Among females, AGW incidence rates
peaked in 2008 (the year the school-based QHPV
program was initiated for females) and have fallen
steadily since then. Since 2014, the rates were lower
than the rates of 2002. Incidence rates of AGWs
remain higher among males, with relatively little
change over time. Similarly, chlamydia rates steady
increased, among both males and females, from 2003
to 2008 before plateauing. Chlamydia rates remained
persistently higher among females.

Conclusions: Eight years following the introduction of
the QHPV program, there was no substantial decrease
in the incidence of AGWs among males in Manitoba.
Rates were slightly lower at the end of the study period
for females. Further analysis is underway using regres-
sion discontinuity analysis, to investigate the differ-
ence before and after introduction of QHPV.

1028. Effectiveness of the Quadrivalent Vaccine
(QHPV) Against Cervical Abnormalities in
Manitoba, Canada

Salaheddin Mahmud and Christiaan Righolt

University of Manitoba, Winnipeg, MB, Canada

Background: In Manitoba, QHPV became available
in 2006 and was included in the school-based vaccina-
tion program for females in 2008. The efficacy of
QHPV in preventing cervical dysplasia was demon-
strated by several randomized clinical trials.

Objectives: We used Manitoba’s provincial vaccine
and cervical cancer screening registries to estimate
QHPV’s effectiveness (VE) against cervical dysplasia
in Manitoba in the period September 2006–March
2013.

Methods: A historical matched cohort study with
vaccine status determined using the Manitoba
Immunization Monitoring System. Information on
cervical dysplasia was obtained from CervixCheck,
Manitoba’s registry of all Paps, colposcopies and -
cervical biopsies. Incidence rates and hazard ratios of
cervical abnormalities classified using the Bethesda
system were calculated using time-to-event methods.

Results: The rate ratio (RR) of 3 doses of QHPV was
0.7 (95% CI: 0.4 to 1.1) against high grade squamous

intraepithelial lesions (HSIL) for females vaccinated
before turning 19 versus their unvaccinated matches
and 0.6 (0.1 to 2.3) among females aged 19 and over
when not sexually active prior to vaccination. QHPV
was not effective among 19 or over females who
were sexually active prior to vaccination RR = 1.3
(1.0 to 1.8).

Conclusions: The regular, school-based vaccination
program is somewhat protective against cervical
dysplasia. The vaccination of sexually active women,
e.g., through a high-risk catch-up program, did not
lead to a positive vaccine effectiveness for these
women.

1029. Population-Based Evaluation of Safety
Signals Related to Pneumococcal Conjugate
Vaccination

Miia Artama1, Hanna Rinta-Kokko2,
Jukka Jokinen2 and Arto Palmu1

1National Institute for Health and Welfare, Tampere,
Finland; 2National Institute for Health and Welfare,
Helsinki, Finland

Background: Various adverse events have been
reported in clinical trials of pneumococcal conjugate
vaccines (PCV). Ten-valent pneumococcal conjugate
vaccine (PCV10) was introduced into the Finnish Na-
tional Immunization Programme (NIP) in September
2010.

Objectives: To conduct a rapid register-based study to
assess whether we would be able to validate the previ-
ously reported safety signals related to PCV vaccines.

Methods: This observational follow-up study
included information obtained from the Finnish
nationwide, population-based registers. Incidence rate
ratios for the potential safety signals were calculated
between the target cohort of children eligible for
PCV10 during 2010–2014 and a reference cohort
before the NIP introduction of PCV10 (2004–2008).
Diagnoses of febrile seizures, breath-holding, urticar-
ial rash, hyperactive airway disease or asthma and
Kawasaki’s disease were included in the study as out-
comes obtained from the hospital discharge register.
Population data between years 2000 and 2014 of
children age from 3 months to 10 years obtained from
Finnish Population Information System were used to
estimate annual incidence rates of the selected out-
come diseases.

abstract618

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd. DOI: 10.1002/pds

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636



Results: No increases in incidence of suggested safety
signals associated with PCV10 introduction were
found except for urticarial rash, where an increased
incidence was seen also in older age groups in the
post-vaccination era, not only in the PCV10-eligible
target cohort. The higher incidence of urticarial rash
after the PCV10 introduction was due to increase in
discharge notifications from general medicine
specialty in some areas. This may be a result of admin-
istrative changes in health care.

Conclusions: This ecological evaluation of PCV10
safety does not support public health concerns related
to the PCV10 safety signals. Concomitant changes in
health care administration and coding introduced bias,
which was controlled after further evaluation of the
data.

1030. Identifying GAIA Outcomes in Maternal
Immunization Studies

Charlotte Switzer1, Julijana Dukanovic2,
Daniel Weibel3 and Miriam Sturkenboom3

1Sanofi Pasteur, Toronto, ON, Canada; 2Univar,
Rotterdam, Netherlands; 3Erasmus Medical Center,
Rotterdam, Netherlands

Background: Immunological and physiological
changes during pregnancy may increase a woman’s
risk of infection. Maternal immunization is a key
strategy to prevent significant morbidity and mortality
in young infants. The Global Alignment of Immuniza-
tion Safety Assessment in Pregnancy (GAIA) project
developed a set of standardized case definitions of
key obstetric and neonatal outcomes. The application
of these definitions remains unexplored in observa-
tional studies of pregnancy.

Objectives: To evaluate how the GAIA events of
interest are captured in observational maternal immu-
nization studies and how they correspond to the pub-
lished case definitions.

Methods: We conducted a literature review of obser-
vational studies investigating maternal and neonatal
safety outcomes following immunization with
influenza vaccines or pertussis (Tdap) vaccine. These
outcomes were then mapped and compared to the first
set of GAIA case definitions.

Results: Forty-three studies were reviewed, most
conducted in high income settings using secondary

healthcare data. In 41 articles outcomes were defined
in text, but only 5 articles provided the ICD-9 or 10
codes used for identification. Studies relied primarily
on nonvalidated keyword search of diagnoses. Pri-
mary GAIA outcomes assessed were: Preterm birth
(n = 26), Congenital anomalies (n = 17), Stillbirth
(n = 14), Hypertensive disorders (n = 12), and Post-
partum Hemorrhage (n = 4). There was heterogene-
ity in the coding, case identification and definitions
for preterm birth and stillbirth. There was no coding
available for key outcomes including neonatal death
and infections. Pathways to preterm birth were
assessed in text (n = 2), and no studies identified
“non-reassuring fetal status” (still termed fetal dis-
tress). Key outcomes studied which had no GAIA
correlate were fetal death (evaluated in n = 12 stud-
ies), low birth weight and small for gestational age.

Conclusions: There was significant heterogeneity in
the way outcomes were coded, defined and identified.
Congenital anomalies and stillbirth were the most
clearly defined outcomes, with 71% and 57% of
articles providing diagnostic definitions respectively.
Key safety outcomes such as fetal death and low birth
weight had no GAIA diagnostic criteria. This review
shows that GAIA definitions still need to prove
feasible for use in epidemiological vaccine safety
studies in high as well as in low income settings.
Further evaluation of the use of GAIA outcomes in
assessing pregnancies in LMICs and validation of
GAIA definitions in observational settings is needed.

1031. Public Willingness to Receive Vaccination in
Community Pharmacies in Saudi Arabia

Sara Alqahtani1, Tariq Alhawassi2, Bander Balkhi2,
Maha Alrasheed2, Mansour Mahmoud2 and
Hisham Aljadhey2

1KAAUH, Riyadh, Saudi Arabia; 2KSU, Riyadh,
Saudi Arabia

Background: Background: Vaccination significantly
contributes to individuals’ good health and longer
survival by preventing life-threatening infectious
diseases. In order to decrease the risk of infectious
disease and rise vaccine uptake, many countries such
as the US, Canada and Australia have started to
expand the role of pharmacists working in community
pharmacy to provide vaccines. In Saudi Arabia
Currently there is a consideration by ministry of health
(MOH) to implement a pharmacist based vaccine pro-
gram at community pharmacy.
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Objectives: Objectives: To assess public willingness
to receive vaccines through community pharmacies
and to identify factors associated with administering
vaccines in a community pharmacy setting.

Methods: Method: This was a cross-sectional survey
of randomly selected adult participants’ aged ≥18
years carried out between October and November
2016. The survey assessed socio-demographic data,
patients’ willingness towards receiving the vaccine
through community pharmacies and factors that
may influence patients to receive vaccines through
community pharmacies. In addition to descriptive
statistics and Chi-square test a multivariate logistic
regression models were built to control for the con-
founding effects of variables related to patients’ will-
ingness. Analysis was done using SPSS statistical
software.

Results: A total of 713 individuals participated in the
study and more than half (53%) showed willingness
to receive vaccines through community pharmacy.
Willingness to receive vaccines was associated with
easy access to community pharmacy (95.5%) and time
saving (74%). Unwillingness to receive vaccines was
associated with lack of confidence on pharmacists as
a vaccine provider (83.5%) (p = 0.01) and the absence
of the role of regulatory entity (89.4%) (p < 0.001).
Individuals with good knowledge of vaccine were
more willing to receive vaccine through community
pharmacy OR (95%CI) 1.939 (1.345-2.794).

Conclusions: Conclusion: Almost half of the partici-
pants said that they would be willing to receive vac-
cines in community pharmacies in Saudi Arabia.
This study is the first to identify the factors association
with willingness. The finding of this study demon-
strate the potential opportunity of pharmacists based
immunization service to be successfully increase the
percentage of adult receiving vaccine as it overcome
a lot of vaccination barriers

1032. No Differences by Sex in Adverse Events
Following Infant Vaccinations

Jeanet M. Kemmeren, Anna G.C. Boef,
Hester E. de Melker and Mirjam J. Knol

RIVM, Bilthoven, Netherlands

Background: Recently, an individual participant data
meta-analysis found higher IgG-levels after vaccina-
tion in girls than in boys at one or more measurement

time points. This finding triggered us to study sex-dif-
ferences in tolerability of vaccines

Objectives: The aim of the present study was to assess
sex-differences in tolerability of vaccines given in the
first year of life.

Methods: This study was done within a question-
naire study conducted to assess the (differences in)
tolerability of DTaP-IPV-Hib + PCV7 (PCV7-co-
hort), DTaP-IPV-Hib + PCV10 (PCV10-cohort) and
DTaP-IPV-Hib-HepB + PCV10 (HepB-cohort). Par-
ents were asked to report local reactions and sys-
temic adverse events that developed in the week
prior and in the week after vaccination of their infant
at 2, 3, 4, and 11 months of age. For the present
study, tolerability data after the third and fourth vac-
cination were used. Relative risks (RRs) for each co-
hort and Mantel-Haenszel pooled RRs for girls
versus boys for local reactions and fever were
calculated.

Results: In the PCV7-cohort, the risk of local reac-
tions was higher for girls than for boys after the third
vaccination for both vaccines (RR DTaP-IPV-Hib:
1.28 (95% CI 1.06–1.55); RR PCV7 1.33 (95%CI
1.10–1.61). However, in the PCV10-cohort, these
risks were lower (RR DTaP-IPV-Hib: 0.86 (95% CI
0.74–1.00); RR PCV10 0.84 (95%CI 0.72–0.97). For
all cohorts, no differences were found after the fourth
vaccination. Furthermore, the risk of fever was not
changed after the third and fourth vaccination. Pooled
across all cohorts, the risk of local reactions did not
differ between girls and boys after the third vaccina-
tion (RR DTaP-IPV-Hib-(HepB): 0.99 (95% CI 0.90-
1.09); RR PCV7/PCV10 1.01 (0.92–1.12)) or after
the fourth vaccination (RR DTaP-IPV-Hib(-HepB):
1.05 (0.97-1.14); RR PCV7/PCV10 1.05 (0.97–
1.15)). The risk of fever after vaccination also did
not differ between girls and boys for either the third
(RR 0.95 (95%CI 0.85–1.08), or fourth vaccination
(RR 0.98 (0.89–1.08).

Conclusions: No differences between boys and girls
were seen in fever or local reactions in response to
the PCV7/PCV10 and DTaP-IPV-Hib(-HepB)
immunisations at 4 and 11 months of age. These re-
sults support the uniform infant vaccination schedule
for girls and boys in the current Dutch National
Immunisation Programme.

1033. Safety of Currently Licensed Hepatitis B
Vaccines in the United States, 2005-2015
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Penina Haber, Pedro L. Moro and Maria V. Cano

CDC, Atlanta, GA

Background: There are five recombinant hepatitis B
surface antigen (HepB) vaccines currently licensed in
the United States. HepB vaccines are recommended
for newborns, children and adults. HepB vaccines are
integrated into the childhood and adult immunization
schedule.

Objectives:We assessed adverse events (AEs) follow-
ing HepB vaccines and reported to the Vaccine Ad-
verse Event Reporting System (VAERS), a national
spontaneous reporting system.

Methods: We searched VAERS for reports of AEs in
persons following HepB vaccination from 1/1/
2005 12/31/2015.We analyzed theMedDRAPreferred
Terms for all reports; reviewed death reports, serious
reports and reports of special interest following single
HepB vaccination; classified AEs by MedDRA System
Organ Class (SOC); and performed empirical Bayesian
data mining to assess disproportionate reporting.

Results: VAERS received 20,231 reports following
HepB vaccines for all ages: 10,291 (51%) in <2 years;
2,588 (12.7%) in 2-18 years and 5,867(29%) in >18
years, 1485 (7.3%) age was missing. 2,929 (14.5%)
were serious reports, which included 448 (15.3%)
deaths. Dizziness and nausea (8.4 % each) were the
most frequently reported AEs following a single HepB
vaccines; fever (23%), and injection site erythema
(11%) were most frequent following combination vac-
cines containing HepB. Of the 4,444 (22%) reporting
after a single HepB vaccine, 148 (3.3%) were serious
including 45 deaths. The most common cause of death
was Sudden Infant Death Syndrome. The most com-
mon SOC for non-death serious reports following a
single HepB vaccines were nervous system disorders
among persons aged <2 years; blood and lymphatic
systemic disorders among age 2-18 years; general dis-
orders and administration site conditions among age
>18 years. Data mining detected disproportional
reporting for vaccination errors (e.g., incorrect vaccine
administration or storage); most were not associated
with a AEs.

Conclusions: Review of currently US-licensed HepB
vaccines did not reveal any new or unexpected cluster
of AEs. Several vaccination errors were identified
which call for better training and education of pro-
viders on HepB vaccine recommendations.

1034. Patterns and Factors Associated with
Immunization Among Adult Patients with
Rheumatic Diseases in the US

Huifeng Yun1, Shuo Yang1, Sofia Pedro2,
Jeffrey R. Curtis1 and Michaud Kaleb3

1University of Alabama at Birmingham, Birmingham,
AL; 2National Data Bank for Rheumatic Diseases,
Wichita, KS; 3University of Nebraska Medical Center,
Omaha, NE

Background: Centers for Disease Control and Pre-
vention (CDC) in U.S. recommended pneumococcal
vaccination for people aged ≥65 or younger adults
with a risk factor (e.g. immunosuppression); herpes
zoster (HZ) vaccination for adults aged ≥60, and influ-
enza vaccination for people aged ≥ 6 months. How-
ever, rates of adult vaccination are low in patients
with rheumatic diseases.

Objectives: To evaluate the pattern of pneumococcal,
HZ, and influenza vaccination and factors associated
with receiving these vaccinations among patients par-
ticipating in a national US. registry.

Methods: We examined patient self-reported survey
responses among participants in the National Data
Bank for Rheumatic Diseases (NDB) from 2006 to
2015. All adults with rheumatic disease who answered
vaccine questions in the registry were eligible. Patients
aged <60 or enrolled after 2007 were excluded from
the HZ analysis due to incomplete vaccine history.
Vaccine status and potential confounders were time-
varying and updated at each 6 month survey. For
pneumococcal and HZ vaccine, follow-up started at
the first survey that all required criteria were met and
ended at the earlier date of either vaccination, death,
or exited the registry. For influenza, patients were
allowed to have multiple vaccinations. A generalized
estimating equation model with repeated measures
was used to evaluate the factors not associated with re-
ceipt of each vaccine.

Results: Among 21,522 patients who were eligible for
pneumococcal and influenza vaccination analysis, we
identified 9,162 and 84,991 vaccinations, respectively.
Of the cohort, 74.7% had at least one influenza vacci-
nation during follow-up. The proportion of patients re-
ceiving the influenza vaccine in each year is on the
average of 60%. 9,867(45.8%) patients never had
pneumococcal vaccination and 5,438 (25.2%) patients
never had influenza vaccination. Of 8,181 eligible
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patients for HZ vaccine analysis, 1,724 (14.4%) re-
ceived the HZ vaccine over a median (IQR: 6 years)
of 4.5 years of follow-up. After multivariable adjust-
ment, older age, African American race, biologic use,
cardiovascular disease, and prior hospitalization were
significantly associated with all three vaccinations.
Other factors associated with each vaccine vary.

Conclusions: Overall rates of pneumococcal, HZ, and
influenza vaccinations were low among patients with
rheumatic diseases. For each type of vaccination, more
efforts on different associated factors are needed to im-
prove the vaccination rate.

1035. Epidemiology of Severe Varicella Infections
in Taiwan, a Decade After Universal Vaccine
Administration

Chia-Hung Liu1,2, Yi-Chen Juan3, Yen-Yum Yang3,
Wan-Ting Huang4 and K. Arnold Chan3

1College of Public Health, National Taiwan Univer-
sity, Taipei, Taiwan; 2Shuang Ho Hospital, Taipei
Medical University, New Taipei City, Taiwan; 3Health
Data Research Center, National Taiwan University,
Taipei, Taiwan; 4Taiwan Centers for Disease Control,
Ministry of Health and Welfare, Taipei, Taiwan

Background: Varicella vaccine reduces the transmis-
sion probability in population and postpones initial
age of infection among unimmunized individuals due
to herd immunity. Age is an independent risk factor
of severe varicella infections.

Objectives: To assess the secular trend of incidence of
severe varicella infections after the policy of universal
varicella vaccination was implemented in 2004 in
Taiwan.

Methods: This nationwide descriptive study was con-
ducted with the linkage of the Taiwan National Health
Insurance data and Taiwan National Immunization In-
formation System. Patients with varicella infections
were identified by the first record of International Clas-
sification of Diseases, 9th Revision, Clinical Modifica-
tion code 052 in outpatient or inpatient departments
from January 2003 through December 2014. Severe
varicella infection was defined as patients being hospi-
talized with a diagnosis of varicella. Since January
2004, varicella vaccination has been freely provided
to all children older than 12 months and born after
2003. Age-standardized incidence rate, according to
the World Health Organization’s World Standard

Population (2000–2005), is used to evaluate secular
trends of varicella incidence.

Results: Varicella vaccines was given to 1,972,080
persons from 2004 through 2014, and 98.0% of eligi-
ble population completed vaccination at age one. The
cumulative varicella vaccinaton rate increased from
0.8% in 2004-2005 to 8.4% in 2014 in population.
From 2003 to 2014, median age of infected children
changed from 5.5 to 12.8 years in male and from 5.6
to 13.5 years in female. Age-standardized incidence
rate of varicella infection was similar in both genders.
Incidence per 100,000 persons decreased from 672.5
in 2003 to 127.7 in 2014 among male and from
677.4 to 108.9 among female. Severe varicella infec-
tion incidence was higher in male than that in female.
Incidence per 100,000 persons decreased from 12.3 in
2003 to 2.5 in 2014 among male and from 7.8 to 1.8
among female. In 2003, patients with age 0-4 had
highest age-specific incidence of severe varicella in-
fection (50.6 per 100,000 in male and 45.4 in female),
followed by patient with age 5-9, and 30-34. The inci-
dence kept declined within 10 years in all age groups,
except patients with age 10-14 and 15-19.

Conclusions: Varicella, historically mainly a disease
among pre-school children, can be effectively
prevented by a universal vaccine policy, but in
Taiwan it has no material impact on incidences of
severe varicella infection among adolescent.

1036. The Acceptability of Rotavirus Vaccine
Among the Parents in Indonesia

Jarir At Thobari, Mei Neni Sitaresmi and
Yati Soenarto

Faculty of Medicine, Universitas Gadjah Mada,
Yogyakarta, Indonesia

Background: Rotavirus gastroenteritis is still one of
high burden in pediatric disease in Indonesia. Rotavi-
rus vaccine have shown effective to reduce morbidity
and mortality of severe diarrhea among children. In
Indonesia, this vaccine is only available in private
market

Objectives: to know the acceptability to rotavirus vac-
cine among the care givers (mother) in Indonesia and
the factors related to this acceptance.

Methods: Eight hundred pregnant mothers or who has
child <14 weeks from 2 districts in Yogyakarta,
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Indonesia were asked with validated questionnaire re-
lated to their acceptability on rotavirus vaccine. These
mothers were randomly selected from mother cohort
in primary health centers.

Results: Overall, 753 mothers (94.1%) were willing to
vaccinate their child, remaining respondents either did
not know 36 (4.5%) or were probably not 7 (0.9%) or
definitely not 4 willing (0.5%). Of the mothers of infants
aged <14 weeks, 21/565 (3.7%) had been recom-
mended the rotavirus vaccine by their doctor, only 4/
21 (19.0%) reported their child had received the vaccine.
The reasons why mother won’t vaccinate their child in
future: 26 (74.3%) need to discuss with health providers,
18 (51.4%) need to discuss with her husband/relatives,
15 (42.9%) need more information, 5 (14.3%) do not
want her child to get sick due to vaccine side effect
and 1 (2.86) do not believe in vaccination. None of those
respondents had reason such as do not believe the vac-
cine necessary or has experience reaction to vaccine in
the past. The most important factor to vaccinate their
child is safety of the vaccine, protection for severe rota-
virus diarrhea (and include in EPI program. Only 13% is
mention halal as important factor. Most of the mother
(591/796 (74.3%)) are willing to pay to vaccinate their
children, and 95,5% willing to pay < $5/dose.

Conclusions: The acceptability of rotavirus vaccine
among the care giver in Indonesia is high. The willing-
ness to pay is limited, therefore included rotavirus vac-
cine in National EPI is crucial.

1037. Understanding Cellular Kinetics of Squalene
Based Oil-in-Water Emulsion Adjuvanted
Influenza Vaccines: A Mathematical Approach

Kinnera Chada and Hong Yang

Food and Drug Adminstration, Silver Spring, MD

Background: Squalene based oil-in-water emulsion
adjuvants enhance immunogenic and antigen-dose spar-
ing effects of subunit influenza vaccines. However, the
mechanisms augmenting the immunogenic responses
of adjuvanted vaccines are not completely understood.

Objectives: In this study, we undertook a mathemati-
cal approach to investigate the immune factors in-
volved in enhancing immunogenic activity of
squalene based oil-in-water adjuvants.

Methods: We developed a mathematical model to
simulate the immune responses to intramuscular

influenza vaccines with or without adjuvant. The
model comprises interactions of immune cells in the
muscle, blood and lymph node compartments. Differ-
ential equations for each element (macrophages,
granulocytes, monocytes, dendritic cells, CD4 T cells,
CD8 T cells, subgroups of B cells) in the model are
based on activation, proliferation, apoptosis and mi-
gration mechanisms. Parameter estimation and model
validation are based on mice data derived from pub-
lished data on stimulation of cell infiltration, chemo-
kine and cytokine secretions and gene expression
modulation.

Results: Comparison of the model simulations of im-
mune responses to unadjuvanted and adjuvanted vac-
cines show that adjuvanted vaccines enhance
immunogenicity by increasing the activation of anti-
gen presenting cells and efficient antigen presentation
to T cells. In the presence of adjuvant, increased local
availability of monocytes resulted in a greater interac-
tion with antigen and accelerated antibody production.

Conclusions: It is expected that further development
and analysis of these mathematical models will im-
prove understanding of mechanism of action for squa-
lene based oil-in-water emulsion adjuvants like MF59
and AS03.

1038. Missed Opportunities for Influenza and
Pneumococcal Vaccinations in Adults in the United
States

Omotola O. Olasupo and Joshua D. Brown

University of Florida, Gainesville, FL

Background: .Community-Acquired Pneumonia
(CAP) and Influenza are two common preventable dis-
eases with high success rates achieved by vaccina-
tions. Despite this, vaccination coverage rates for
these conditions remain sub-optimal even in high risk
populations – with lack of recommendation by physi-
cians and healthcare providers identified to be associ-
ated with low vaccination coverage rates. While
missed opportunities for vaccination in children (≤5
years) has been extensively studied with consequent
interventions made to bridge the gap, little is known
of the missed opportunities in all other high risk popu-
lations for CAP and influenza infections.

Objectives: To estimate the occurrence and rate of
missed opportunities for influenza and pneumococcal
vaccinations in adult patients who have established
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contact with healthcare facilities and healthcare
providers.

Methods: A retrospective cross-sectional analysis was
conducted using the 2015 Survey cycle of the National
Health Interview Survey (NHIS) – an annual survey of
a nationally representative sample of the US popula-
tion. Data for survey respondents aged 18 years and
above was extracted from the person and sample adult
files of the NHIS. Respondents not categorized as
sample adults, respondents with survey weights ≤ 0
and respondents with missing values for key variables
signifying vaccination status and healthcare utilization
were excluded leaving an eligible sample of 32,077
survey respondents. Healthcare utilization was exam-
ined based on Hospitalization, Out-patient visits,
Emergency Room (ER) visits and Home-Visits by a
healthcare professional. Operationalization of these
exposure(s) were based on respondents’ response to
questions ‘Have you been in the hospital overnight in
the last 12 months?’, ‘Have you been in the ER in
the past 12 months?’, ‘Have you received a home visit
by a healthcare professional in the past 12 months?’
and ‘Have you had an office visit in the past 12 m,
“Seen or talked to a general doctor/medical special-
ist/OB/GYN/PA/NP/Midwife in the past 12 months?’
to define hospitalization, ER visit, home visit and
out-patient visits respectively. Frequency of these
were also examined. Respondents’ responses to the
questions ‘Have you had a Flu shot in the past 12
months?’ and ‘Have you ever had a Pneumonia Shot?’
were used to identify vaccination status as vaccinated
or not. Missed opportunities for vaccinations was de-
fined as the number of respondents who had confirmed
healthcare encounter with healthcare professionals but
did not receive one or both of the vaccines. In a sub-
group analysis, missed opportunities was also exam-
ined for high risk groups such as pregnant women, re-
spondents with asthma, COPD and heart disease.
Percentages of missed vaccination opportunities were
estimated and compared across healthcare utilization
patterns and influenza and pneumococcal vaccination
status by the chi-square test using SAS Software.

Results: 39.6% (95% CI: 39.57–39.63) and 52.4%
(95% CI: 52.37–52.43) of respondents who were hos-
pitalized overnight in the past 12 months had not re-
ceived influenza and pneumococcal vaccines
respectively, while 61.1% (95% CI: 61.07–61.13) had
not received both vaccines. Respondents with a single
hospitalization had a higher chance of having a missed
influenza vaccination compared to those with multiple
hospitalizations (41.4% vs 25.2%, RR: 1.63 (1.589–

1.664), p < 0.0001). This also applies to the pneumo-
nia vaccinations. The corresponding missed vaccina-
tion opportunities for ER visits are 50.7% (95% CI:
50.68–50.72) for influenza vaccines, 63.8% (95% CI:
63.78–63.82) for pneumococcal vaccines and 72.5%
(95% CI: 72.48–72.52) for both. Respondents with a
single ER visit had a higher chance of having a missed
influenza vaccination compared to those with multiple
ER visits (51.6% vs 45.9%, RR: 1.124 (1.1190–
1.1295), p < 0.0001). For home visits, 32.6% (95%
CI: 32.55–32.65) of respondents who had a home visit
has had no influenza vaccination, 35.0% (95% CI:
34.95–35.55) had not received pneumococcal vaccines
and 46.1% (95% CI: 46.05–46.15) had not received
both. Respondents with a single home visit had a
slightly higher chance of having a missed opportunity
for influenza vaccination compared to those with mul-
tiple home visits (33.4% vs 30.0%, RR: 1.1133 (95%
CI; 1.109 - 1.118), p = 0.0380). For out-patient hospital
events, 49.9%, 47.6%, 40.6%, 44.4% and 50.7% of the
survey respondents had a doctor’s office visit, seen/
talked to a general doctor, seen/talked to a medical spe-
cialist, seen/talked to a NP/PA/midwife and seen/
talked to an OB/GYN respectively in the past 12
months and have not received an influenza vaccine.
The corresponding missed pneumococcal vaccination
opportunities for out-patient events are 70.4%,
68.0%, 57.9% and 80.4% respectively and 77.2%,
75.0%, 66.0%, 72.3% and 85.1% for both vaccines.

Conclusions: Missed opportunities exist significantly
for influenza and pneumococcal vaccinations even in
high risk populations.

1039. A Systematic Review of Methodological
Approaches for Benefit-Risk Assessment of
Vaccines

Hugo Arlegui1,2,3, Kaatje Bollaerts4,
Francesco Salvo1,2,5, Vincent Bauchau6,
Gaëlle Nachbaur3, Bernard Bégaud1,2,5 and
Nicolas Praet6

1University of Bordeaux, UMR1219, Bordeaux,
France; 2Bordeaux Population Health Research
Center, Pharmacoepidemiology team, Bordeaux, France;
3GlaxoSmithKline, Marly le Roi, France; 4P95
Pharmacovigilance and Epidemiology Services, Leuven,
Belgium; 5CHU Bordeaux, Bordeaux, France; 6

GlaxoSmithKline – Vaccines, Wavre, Belgium

Background: Evaluation of risks and benefits is cru-
cial to ensure a favorable benefit-risk balance for
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vaccine use. Given the multiplicity of methodologies
used to conduct vaccine benefit-risk assessment, the
need for a comprehensive review of the literature that
clearly maps the available models used and their spec-
ificities is increasing.

Objectives: To systematically review the literature on
quantitative vaccine benefit-risk assessment.

Methods:We searched for quantitative benefit-risk as-
sessment of vaccines published in English before June
2016 in MEDLINE, Scopus and ISI Web of Knowl-
edge. The search strategy included the use of three
search strings related to benefit-risk, modeling and
vaccines. HA and NP independently reviewed studies
identified following predefined inclusion criteria.
Any disagreement was resolved through consensus.
A descriptive summary including quality assessment
of all included studies was developed.

Results: Of the 2,290 references, 30 original publica-
tions satisfied the inclusion criteria and were included
in the present systematic review. Most selected studies
were published over the past decade, and most were
focusing on rotavirus and influenza vaccines. Various
modeling approaches and/or tools to assess and report
benefit-risk of vaccines varied in function of parame-
ters such as the identified health outcomes of interest,
vaccine type and data sources used.

Conclusions: This extensive systematic review sug-
gests that the available vaccine benefit-risk models
published in the literature are heterogeneous in several
respects. There is a need to develop guidelines to
structure the conduct and standardize the reporting of
vaccine benefit-risk assessment in order to support
regulators, health authorities and pharmaceutical com-
panies in the use of this key decision making and
safety monitoring tool.

1040. Methodology to Estimate the Health Burden
of Adverse Events Following Immunization: A
Contribution from the ADVANCE Project

Scott A. McDonald1, Danielle Nijsten1,
Kaatje Bollaerts2, Jorgen Bauwens3, Tom De Smedt2,
Miriam Sturkenboom4 and Susan Hahné1

1National Institute for Public Health and the Environ-
ment, Bilthoven, Netherlands; 2P95
pharmacoepidemiology, Leuven, Belgium; 3University
of Basel Children’s Hospital, Basel, Switzerland; 4

Erasmus Medical Centre, Rotterdam, Netherlands

Background: The burden of disease framework aims
to estimate the population-level health impact due to
communicable and non-communicable diseases and
injuries. Composite disease burden measures such as
disability-adjusted life-years (DALY) have been
widely deployed to quantify the population-level
health impact of disease or injury, but have not yet
been applied to estimate the burden of adverse events
following immunization. This approach could prove
useful for comparing the benefits and risks of vaccina-
tion at the population level.

Objectives: To assess the feasibility and usefulness of
adapting the DALY approach for estimating the bur-
den of adverse events following vaccination.

Methods: A practical methodological framework was
developed for estimation of the burden of adverse
events. Literature reviews were conducted to obtain
age-specific incidence rates for three example adverse
events following vaccination: anaphylaxis, idiopathic
thrombocytopenia, and febrile convulsions. Burden
estimation is based on the event incidence rates, pub-
lished vaccination-attributable risks and/or relative
risks, vaccination coverage, and other required param-
eters (disability weights and durations). Years lived
with disability (YLD) were then estimated for these
events, with correctly computed uncertainty intervals,
using publicly available R software.

Results: We present a worked example, reporting
challenges and limitations encountered, in which we
apply the methodological framework to estimate
YLD for the three selected events following three
childhood vaccination types, stratified by age-group.
Extra insight into the health impact of an adverse event
is provided by YLD, compared with presentation of
incidence rates only, as severity and duration are addi-
tionally incorporated.

Conclusions: Burden of disease methodology can be
applied to estimate the health burden of adverse events
following vaccination in a systematic way. Interpreta-
tion of the findings must consider the quality and accu-
racy of all data sources involved in the DALY
computation, and that this methodology does not as-
sess causality.

1041. Opioid Outpatient Prescription Claims
among Pregnant Women, 2013

Jennifer N. Lind, Elizabeth C. Ailes,
April L. Dawson and Suzanne M. Gilboa
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Centers for Disease Control and Prevention, Atlanta,
GA

Background: Opioid use during pregnancy has been
associated with several adverse neonatal and infant
outcomes.

Objectives: To better understand opioid dispensations
during pregnancy, we used TruvenHealth’sMarketScan
Commercial Claims and Encounters data to examine
outpatient prescription claims for opioid-containing
medications among women with pregnancies in 2013.

Methods: We included women 15–44 years old in
2013 on a health insurance plan with prescription drug
coverage. Pregnancies were identified using preg-
nancy-related diagnosis or procedure codes indicating
a livebirth or pregnancy loss. We included pregnancies
with an estimated date of last menstrual period (LMP)
or date of delivery/end of pregnancy in 2013. We then
restricted to pregnancies with enrollment from 90 days
before LMP to 90 days after the end of pregnancy or
who were missing only one month of enrollment dur-
ing that time period. To capture any dispensations dur-
ing or around pregnancy (defined as LMP to seven
days before date of delivery/end of pregnancy to re-
move delivery-related dispensations), we searched
outpatient pharmacy prescription claims from 2012
to 2014 for opioid-containing medications using na-
tional drug codes.

Results: Among the 488,887 pregnancies in 2013 that
met our inclusion criteria, 10.6% of women filled a
prescription for an opioid from an outpatient pharmacy
during pregnancy. The most common types of opioids
dispensed during pregnancy were hydrocodone
(5.7%), codeine (3.6%) and oxycodone (1.8%). Opioid
claims varied by time period, with 8.3% filling a pre-
scription in the 90 days before LMP, 5.7% filling in
their first trimester, 4.3% in second, and 6.8% in third
(excluding the week before delivery/end of
pregnancy).

Conclusions: In this dataset, approximately 1 in 10
pregnant women filled a prescription for an opioid
from an outpatient pharmacy. Because prenatal use
of opioids poses recognized fetal risks, more work is
needed to understand opioid prescribing patterns to
promote responsible prescribing during pregnancy.

1042. Household Availability of Prescription
Opioids and Risk of Opioid Initiation in US
Households

Marissa J. Seamans1, Stephanie B. Wheeler1,
Daniel J. Westreich1, Timothy S. Carey1,
Stephen R. Cole1 and M. Alan Brookhart2

1University of North Carolina at Chapel Hill, Chapel
Hill, NC; 2Gillings School of Global Public Health,
University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: Increases in prescription opioid use in
the US have been attributed to changing prescribing
guidelines and attitudes towards pain relief; however,
social contagion may also be a contributing factor.

Objectives: To compare the 1-year risk of prescription
opioid initiation among persons who gained potential
access to opioids versus prescription non-steroidal
anti-inflammatory drugs (NSAIDs) through a house-
hold member’s prescription.

Methods: We conducted a retrospective “new-house-
hold” active comparator cohort study using Truven
Health MarketScan Commercial Claims and Encoun-
ters databases, 2000–2014. New households were de-
fined as two or more commercial insurance
beneficiaries sharing a health plan with continuous
prescription drug coverage and without use of oral or
transdermal opioids or NSAIDs by any household
member in the prior year. Household members were
followed from the date of the first prescription filled
by a household member for an eligible opioid or
NSAID until initiation of prescription opioids,
disenrollment, or administrative censoring after 1 year
or the end of follow up on 31 December 2014. Risk of
opioid initiation was derived from inverse probability
weighted Kaplan-Meier survival curves adjusting for
potential confounders and predictors of initiation or
censoring overall and within age subgroups. Estimates
of precision were obtained using non-parametric boot-
strap resampling with replacement.

Results: Between 2000–2014, 12 695 280 persons
gained potential access to prescription opioids and 6
359 639 to prescription NSAIDS through an index
prescription to a household member. The risk of opi-
oid initiation in the following year was 11.83% (95%
confidence interval [CI], 11.81–11.85) had all individ-
uals been exposed to prescription opioids in the house-
hold, compared to 11.11% (95% CI, 11.09–11.14) had
they been exposed to prescription NSAIDs, resulting
in a risk difference per 100 enrollees of 0.71 (95%
CI, 0.68–0.74). The risk difference was largest among
ages 26–35 years (RD, 1.26% [95% CI, 1.08–1.43])
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and smallest among younger ages (RD, 0.41% [95%
CI, 0.35–0.48]).

Conclusions: Potential access to opioids prescribed to
a household member was associated with increased risk
of opioid initiation in the following year, compared to
potential access to prescription NSAIDs. In the absence
of unmeasured confounding, social contagion within
households may contribute to increasing opioid use.

1043. Geographic Variation of Inappropriate
Prescription Opioid Use Among Disabled Medicare
Beneficiaries

Weihsuan Lo-Ciganic1, Walid F. Gellad2,3,
Julie Donohue4, Lili Zhou1, Anne M. Roubal5,
Lisa Hines6, Jeremiah Lindemann7, Jeannie Lee1,
Jeannie Lee1, Daniel C. Malone1,
Sandipan Bhattacharjee1 and C. Kent Kwoh8

1University of Arizona, College of Pharmacy, Tucson,
AZ; 2University of Pittsburgh, Department of Medi-
cine, Pittsburgh, PA; 3VA Pittsburgh Healthcare Sys-
tem, Pittsburgh, PA; 4University of Pittsburgh,
Pittsburgh, PA; 5University of Wisconsin Population
Health Institute, Madison, WI; 6Pharmacy Quality Al-
liance, Springfield, VA; 7ESRI Inc., Broomfield, CO; 8

University of Arizona, College of Medicine, Tucson, AZ

Background: To address the opioid epidemic in the
US, the Pharmacy Quality Alliance (PQA) recently de-
veloped quality measures of potentially inappropriate
prescription opioid use that address 1) high-dose use,
2) receipt of prescriptions from multiple providers,
and 3) concurrent benzodiazepine use.

Objectives: Our objective was to examine the patterns
of inappropriate opioid use among disabled Medicare
beneficiaries across regions from 2011 through 2013.

Methods: Among 186,055 non-cancer, disabled
Medicare patients who had >2 opioid prescriptions,
we identified patients with high-dose use (>120 daily
morphine milligram equivalents for ≥90 consecutive
days) and multiple providers (having prescriptions
from ≥4 prescribers and ≥4 pharmacies) each year;
and concurrent benzodiazepine use (≥30 cumulative
days) in 2013 when Part D began coverage for benzo-
diazepines. We used multivariable logistic regression
to obtain adjusted annual rates of problematic opioid
use across 306 hospital referral regions (HRRs),
adjusting for sociodemographic, health status, and ac-
cess-to-care factors.

Results: Adjusted annual rates of high-dose use (~9%)
and having multiple providers (~5%) remained stable
over three years. In 2013, 33.6% of beneficiaries used
benzodiazepines concurrently, with >50% of concur-
rent users had both prescriptions for ≥6 months. The ra-
tios of 75th percentile to 25th percentile rates of
inappropriate use across HRRs were 1.89 for high-dose
use, 1.86 for having multiple providers, and 1.38 for
concurrent benzodiazepine use. The top 5 HRRs with
the highest rate of high-dose use were Sarasota, FL
(17.2%), Sun City, AZ(17.2%), Lawton, OK(16.1%),
New Brunswick, NJ(15.8%), and Pueblo, CO(15.8%);
of multiple providers were Arlington, VA(11.6%), St
Cloud, MN(8.7%), Pueblo, CO(7.8%), Provo, UT
(7.7%), and Anchorage, AK(6.9%); and of concurrent
benzodiazepine use were Miami, FL(50.0%), Slidell,
LA(48.1%), Panama City, FL(47.5%), Clearwater, FL
(47.3%), and Paterson, NJ(46.6%).

Conclusions: Substantial HRR-level variation in
problematic prescription opioid use exists among dis-
abled Medicare beneficiaries. Approximately half of
disabled beneficiaries in the mid-eastern and south-
eastern states concurrently had opioid and benzodiaze-
pine prescriptions, and over 70% of these concurrent
users in these regions were prescribed for >3 months.
Areas with high rates of problematic use may benefit
from targeted interventions (e.g., lock-in programs)
to reduce inappropriate opioid use.

1044. Changes in Prescription Opioid Use in a
Medicaid Population

Andrew D. Wiese, Marie R. Griffin, C. Michael Stein,
Edward F. MitchelJr and Carlos G. Grijalva

Vanderbilt University, Nashville, TN

Background: The state of Tennessee and the Tennes-
see Medicaid (TennCare) program have implemented
several policies to reduce inappropriate prescription
opioid use, including prior authorization requirements,
dose limits and establishing a Controlled Substance
Monitoring database. However, the impact of these in-
terventions on prescription opioid use remains unclear.

Objectives: To identify changes in the monthly pro-
portion of adults enrolled in TennCare who were cur-
rent and new opioid users, as well as the proportion
who discontinued opioid analgesics.

Methods: We studied opioid analgesic use among
TennCare enrollees >18 years with pharmacy benefits
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(2006-2014) but without serious conditions that might
require high opioid use (e.g. malignancy). The monthly
proportion of opioid users was defined as the propor-
tion of enrollees with >1 opioid prescription among
the eligible study population. The monthly proportion
of new users was defined as the number of persons with
>1 opioid prescription among those with no opioid use
in the prior 182 days. The monthly proportion of those
who discontinued opioids was defined as the number of
persons without an opioid prescription in each month
among the eligible population who had >1 opioid pre-
scription in the prior month. We used a change-point
analysis (CPA) to identify inflection points in the
monthly proportion of eligible enrollees who were cur-
rent users, new users and who discontinued opioid use.

Results: The median monthly proportion of enrollees
with current opioid use was 19.0% in the eligible
TennCare study population (median N: 281,700), and
decreased from 19.2% in 2006 to 15.8% in 2014. The
median monthly proportion of new users was 2.4%
(median N: 175,278), and decreased from 2.5% in
2006 to 2.1% in 2014. The median monthly proportion
of current users who discontinued opioid use was
68.4% (median N: 53,822) and increased from 66.6%
in 2006 to 68.4% in 2014. The CPA identified signifi-
cant decreases in the proportion of enrollees who were
current opioid users, especially in late 2012. A signifi-
cant decline in the proportion of eligible enrollees who
became new users occurred in late 2012 as well. These
decreases were mostly among enrollees using short-
acting formulations (e.g. hydrocodone). There was no
significant change in the proportion of opioid users
who discontinued use during the study period.

Conclusions: Concurrent with the implementation of
policies to reduce prescribing, use of prescription opi-
oids decreased among adult TennCare enrollees.

1045. Indications for Long-Term Extended-Release
Opioid Therapy in Commercially-Insured Adults
in the US, 2006-2014

Jessica C. Young1, Michele Jonsson Funk1 and
Nabarun Dasgupta2

1Gillings School of Global Public Health, University
of North Carolina at Chapel Hill, Chapel Hill, NC;
2University of North Carolina at Chapel Hill, Chapel
Hill, NC

Background: The use of extended-release (ER) opi-
oids in the United States (US) has expanded beyond

cancer pain in the last decade. However, few utiliza-
tion studies have focused on pain diagnoses among
long-term users of ER opioids, a patient population
of high interest in understanding the opioid crisis.

Objectives: We used a population level national data-
base to examine the proportion of patients initiating
ER opioids who become long-term users, and describe
indications prior to long-term opioid use.

Methods: Using Truven Analytics’MarketScan Com-
mercial Claims and Medicare Supplemental data
(2006–2014), we used a 182-day washout period to
identify patients initiating ER opioids. Long-term opi-
oid use was defined as at least 90 days of continuous
ER opioid use with at least 2 distinct prescriptions.
We examined pain-related diagnoses in the 182-day
baseline period prior to initiation of therapy to charac-
terize indications for opioid initiation. We report the
proportion of initiators who became long-term users,
the median length of opioid therapy, and the propor-
tion of patients with cancer and other non-cancer
chronic pain, by active ingredient.

Results: We identified 1,309,286 patients initiating
ER opioids, of which 343,403 (26%) were long-term
users. Long-term users had a mean age of 54 years;
43% were male. The median length of use was 199
days, with a median of 7 prescriptions and median
30 days’ supply. The most common ER opioid pre-
scribed was oxycodone (28% of initiators), followed
by fentanyl (24%), and morphine (21%). Length of
treatment was longest for oxycodone (median =
220 days), and shortest for hydrocodone (median =
152 days). Among long-term ER opioid initiators,
16% of patients had a diagnosis of cancer in the
182-day baseline period, 88% had a non-cancer
chronic pain diagnosis, and 10% had no pain-related
diagnosis. The most common non-cancer pain diag-
noses were back pain (65%), arthritis (48%), and
joint pain (28%). Most long-term users (65%) had
≥2 types of pain-related diagnosis, and 83% of those
with cancer also had ≥1 diagnosis for non-cancer re-
lated pain.

Conclusions: In a national sample of adults with em-
ployee-sponsored insurance, only 16% of patients on
long-term opioid therapy had a cancer diagnosis, and
back pain was the most common diagnosis preceding
initiation of opioid therapy. Amid increasing concerns
regarding long-term opioid therapy, our findings pro-
vide real world evidence regarding the conditions for
which long-term opioid therapy are prescribed.
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1046. Trends in Concomitant Prescribing of
Opioids and Benzodiazepines in Australia 2010-
2015; a Cause for Concern?

Gillian E. Caughey1, Svetla Gadzhanova1,
Sepehr Shakib2 and Elizabeth E. Roughead1

1University of South Australia, Adelaide, Australia; 2

Adelaide University, Adelaide, Australia

Background: Concomitant use of opioids and benzo-
diazepines can result in serious harm, including respi-
ratory depression and death. Studies in the US have
shown a 41% relative increase in concomitant use of
these medicines between 2002 and 2014 from 6.8%
to 9.6% in opioid users. Further, the rate of emergency
department visits over this time involving both opioids
and benzodiazepines increased from 11 to 34.2 per
100,000 people and the proportion of opioid analgesic
deaths in which benzodiazepines were also implicated
increased from 0.6 to 1.7 per 100,000. As a result in
2016 the FDA announced a new boxed warning will
be required to the labelling of opioids and
benzodiazepines.

Objectives: To describe the trends and patterns of
concomitant opioid and benzodiazepine use in
Australia between 2010 and 2015.

Methods: A retrospective population based cohort
study was conducted between 2010 and 2015 of all
users of opioids and benzodiazepines using de-identi-
fied national pharmacy claims data of concessional
beneficiaries from the Australian Government Depart-
ment of Human Services. Monthly population rates
and trends in concomitant dispensing of opioids and
benzodiazepines were calculated (same day and within
7 days of opioid dispensing) and Poisson regression
models were used to calculate rate ratios (RR) and
95% CI, comparing rates over time.

Results: A total of 296,600 people (6.0% of conces-
sional patients) were dispensed an opioid in January
2010 and 20.1% (n = 59,548) of these were concomi-
tantly dispensed a benzodiazepine. The majority
(71.6%) of co-dispensing occurred on the same day
and the mean age was 63 (±18) and 62% were women.
In December 2015, the rate of opioid dispensing
increased to 8.1% of the population (n = 429,130),
with an average annual change of 3.4% (RR 1.034
[1.028–1.041]). Concomitant dispensing of opioids and
benzodiazepines decreased to 16.4%, with an annual
average decrease of 4.1% (RR 0.959 [0.957–0.961]).

Conclusions: Whilst a decrease in concomitant dis-
pensing of an opioid and benzodiazepine in Australia
was observed during the study period, the population
rate remains substantial and is cause for concern given
the increased risk of adverse events associated with
concomitant use.

1047. Utilization Patterns and Predictors of Opioid
Use in Persons with Dementia

GYeon Oh, Erin L. Abner and Daniela C. Moga

University of Kentucky, Lexington, KY

Background: Inappropriate treatment with opioids is
associated with adverse events, especially in elderly
with comorbidities and polypharmacy. Patients with
dementia are more vulnerable due to inherent difficul-
ties in assessing and treating pain.

Objectives: To assess opioid use patterns and predic-
tors in persons with dementia.

Methods: Data were extracted from the National
Alzheimer’s Coordinating Center Uniform Data Set
(2012–2014). Using a cross-sectional design, we ex-
amined opioid use (any opioid, or strong opioids)
among participants age 65+ diagnosed with dementia
or normal cognition (NC). We used generalized esti-
mating equations, adjusted for demographics and co-
morbidities, to estimate odds ratios (OR) with 95%
confidence intervals. Backward selection identified
significant predictors of opioid use in participants with
dementia.

Results: Among 9,893 participants (age: 77.0 ± 7.8
years, male: 39.8%), 751 used any opioids and 215
used strong opioids. The crude OR for any opioid
use (dementia vs. NC) was 0.97 (0.82, 1.13) and was
1.38 (1.04, 1.84) for strong opioid use; adjusted ORs
were 0.70 (0.58, 0.85) and 0.85 (0.59, 1.23), respec-
tively. Among those with dementia, factors associated
with any opioid use included female sex (ORadj: 1.72
(1.31, 2.24)), residing in assisted living vs. single fam-
ily (ORadj: 2.12 (1.64, 2.73)), depression (ORadj:
1.63 (1.29, 2.05)), and hypertension (ORadj: 1.45
(1.11, 1.90)). Factors associated with strong opioid
use included black vs. white race (ORadj: 2.14 (1.20,
3.83)), residing in assisted living (ORadj: 3.69 (2.34,
5.82)), and depression (ORadj: 1.65 (1.13, 2.40)).

Conclusions: Opioid use (any, or strong opioids) was
rare overall but less frequent among those with
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dementia. This may indicate under treatment among
this group. Given that opioid use among participants
with dementia was more likely in the presence of co-
morbidities, further studies are needed to evaluate the
risk associated with opioid use in this population.

1048. Opioid Use in the Military

Rosenie Thelus Jean, James N. Masterson,
Dhritiman V. Mukherjee, Jennifer G. Napples,
Suji Xie and Adrian T. Kress

Office of the Surgeon’s General, Falls Church, VA

Background: Recent reports have highlighted higher
utilization rate of pain medications among active duty
service members (ADSM) in the Military Health Sys-
tem (MHS). These reports are limited in their methods
and lack proper comparison.

Objectives: To examine: 1) overall trend and pattern
of opioid use; 2) patient characteristics of ADSM and
non-ADSM; 3) important baseline conditions associ-
ated with chronic therapy.

Methods: All MHS beneficiaries who had a prescrip-
tion for a full or partial opioid agonist dispensed be-
tween January 01, 2006, and December 31, 2015
were included in this analysis. Prescription informa-
tion and patient demographics were abstracted from
the dispensing record. Prevalence of opioids per year
was calculated as the number of patient with one or
more dispensings divided by the number of patients el-
igible for care within the relevant time frame. Chronic
use was defined as at least 90 days of continuous use.
Baseline conditions were assessed in the year prior to
the start of the chronic episode.

Results: Over 45 million opioid prescriptions were
dispensed during the study period, mostly to non-
ADSM. The top three most dispensed prescriptions
were hydrocodone (41%), oxycodone (25%) and tram-
adol (18%). Prevalence of opioids increased with older
age but only the youngest age group (18–25 years) ex-
perienced a notable decrease in use over time. Females
had higher prevalence of opioid use than males, but
the magnitude of the difference was more pronounced
in ADSM. Chronic opioid episodes were more preva-
lent in non-ADSM than ADSM (~10% vs ~5%) even
after excluding cancer patients. Over the study period,
chronic therapy decreased among ADSM but in-
creased among non-ADSM; the pattern was consistent
when stratified by gender, with women constituting a

lower proportion of chronic users. For chronic therapy,
average duration and average daily dose were higher
among non-ADSM than ADSM. History of high-risk
conditions (e.g., mental health history, alcohol/sub-
stance/opioid use disorders) was 1.5 to 4 times more
prevalent among ADSM compared to non-ADSM.

Conclusions: Overall prevalence of opioids, chronic
therapy, duration of use and average daily dose have
consistently declined among ADSM while remaining
relatively stable or increasing among non-ADSM.
Declining trends in opioid prescribing are likely due
to risk-mitigation policies at military treatment
facilities aimed at optimizing pain management and
reducing misuse. Non-ADSM may benefit from
similar approaches.

1049. Prescription Opioid Utilization Among
Medicare Beneficiaries with and without Recent
Substance Abuse Disorder

Aida Kuzucan and Linda Simoni-Wastila

University of Maryland,Baltimore, Baltimore, CA

Background: Studies of substance use disorders
(SUD) and associated increased risk of problematic
medication use is particularly important in disabled
and/or aged Medicare beneficiaries who suffer from
mental illness and pain, as utilization of prescription
medications with addiction potential may be under-
or over-prescribed. In large part, understanding SUD
in Medicare beneficiaries is restrained due to data lim-
itations proscribing inclusion of SUD diagnoses of
claims data prior to 2013.

Objectives: To compare the odds of initiating opioid
therapy for non-cancer pain conditions (NCP) among
Medicare beneficiaries with and without recent
substance use disorder (SUD) diagnosis.

Methods: In this retrospective cohort study, we used a
nationally representative 5% sample of Medicare
administrative claims (Parts A, B and D) spanning
January 1, 2006–December 31, 2009 to identify
individuals experiencing NCP (select ICD9 codes for
back pain, neck pain, joint/arthritis pain, and head-
ache/migraine pain). To be included in the cohort,
we required continuous Medicare parts A, B, and D
coverage for 10 months (6 months prior and 3 months
following NCP diagnosis), no HIV or cancer diagno-
ses, and no opioid use prior to NCP diagnosis. Individ-
uals were classified as having a SUD if at least one
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non-dependent or dependent abuse diagnosis for either
an illicit or prescription drug within the 6 months prior
to NCP diagnosis was seen. Odds of receiving opioid
therapy, our primary outcome, among individuals with
and without a recent SUD adjusted by US census
region, sex, race, mental health diagnosis and age was
calculated using the proc logistic function in SAS 9.4.

Results: Of the 643,914 individuals with NCP included
in our study, only 1004 had a recent SUD. Our model
did not find a statistically significant difference in odds
of opioid initiation after a NCP diagnosis between
individuals with and without recent SUD (Wald Chi-
square = 0.10, p = 0.7527). The most common SUD
was opioid related (n = 498) followed by illicit
substances (n = 343). About 83% of NCP beneficiaries
received at least one dispensing for an opioid in the 3
months after their diagnosis (n = 532,227).

Conclusions: Prescribed opioid analgesics have high
risk for dependence and are commonly used in
Medicare patients. Their use in Medicare Beneficiaries
with SUD warrants further scrutiny.

1050. Black-White Disparities in Pain Management
Among Nursing Home Residents with Cancer

Deborah Mack, Jacob Hunnicutt, William Jesdale,
Christine Ulbricht and Kate Lapane

University of Massachusetts Medical School, Worces-
ter, MA

Background: Racial disparities in patient pain man-
agement persist across healthcare settings and likely
extend into nursing homes. No comprehensive studies
have thoroughly evaluated racial disparities in cancer
pain management in this setting.

Objectives: To compare the prevalence of reported
pain and pharmacologic pain management between ra-
cial groups among nursing home residents with
cancer.

Methods: Using a cross-sectional study design, we
identified newly admitted nursing home residents with
cancer using Minimum Data Set (MDS) version 3.0
collected in all Medicare/Medicaid certified facilities
(96% of all US nursing homes). Restricting the sample
to residents > =50 years old, those who were not co-
matose, and residents who self-identified as non-His-
panic White or non-Hispanic Black, we included
113,765 residents. Pain management strategies

considered were use of scheduled analgesics, pro re
nata analgesics, and non-pharmacological methods.
Presence of pain was based on self-report when resi-
dents were able to, or by staff. Logistic models pro-
vided estimates of odds ratios for pain management
strategies adjusted for resident factors.

Results: Among nursing home residents with cancer,
nearly one third reported pain with estimates similar
in Black (32.4%) and White residents (32.8%). Esti-
mates of pain frequency and intensity were also similar
by race. Most residents received scheduled pharmaco-
logic pain management (Whites: 72.8%, Blacks:
69.3%, adjusted odds ratio Black vs. White (aOR):
0.92; 95% confidence interval (CI): 0.88–0.96). Pro
re nata analgesic use was common (Whites: 40.1%,
Blacks: 38.5%, aOR: 0.78; 95% CI: 0.75–0.81) as
were non-pharmacologic approaches (Whites: 33.1%,
Blacks: 25.3%, aOR: 0.70; 95 CI%: 0.67–0.73).

Conclusions: While reporting of pain was similar for
Black and White nursing home residents with cancer,
White residents received more frequent pain manage-
ment than Blacks at admission. The extent to which
unequal management of pain at admission persists
needs to be explored.

1051. Differences in Chronic Pain, Pain Sites, and
Analgesic Use by Body Mass Index Among U.S.
Adults from NHANES

Cheng Chen and Yu-Jung Wei

University of Florida, Gainesville, FL

Background: Obesity and pain are national-wide epi-
demics affecting more than one-third and one-quarter
of U.S. adults, respectively. Few small-scale and
non-representative studies from U.S have attempted
to explore the association between obesity and pain
conditions.

Objectives: To describe the prevalence of chronic
pain, pain by location, and current analgesic use, and
to examine their associations with body mass index
(BMI) among U.S adults aged 20 years and older.

Methods: Using the 1999-2004 National Health and
Nutrition Examination Survey (NHANES), we ex-
tracted and classified BMI as underweight, over-
weight, obese, and normal weight (reference) based
on CDC guidelines. Three self-reported pain-related
outcomes of interest included: 1) prevalence of
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chronic pain lasting more than 3 months; 2) prevalence
of pain by body sites ; and 3) use of prescription and/or
over-the-counter analgesics. We used modified
Poisson regression models to examine rate ratios
(RRs) and 95% CIs for the associations between
BMI and pain outcomes, adjusting for demographics,
physical activities, smoking and alcohol use, and
comorbidities.

Results: A total of 13,423 respondents were included
in the study. The prevalence of chronic pain in the
normal weight, underweight, overweight, and obese
groups were 13%, 17%, 15%, and 19%, respectively.
The regression models showed that compared to
people of normal weight, obese people were more
likely to report chronic pain (RR = 1.15, 95%CI =
1.01–1.31) and having one or more locations with pain
(RR = 1.19, 95%CI = 1.13–1.25), notably pain on
legs/feet and joints. Conversely, underweight group
were less likely to report having one or more pain sites
(RR = 0.89, 95%CI = 0.80–0.99). We also observed
overweight vs. normal weight group were less likely
to report having abdominal pain (RR = 0.59, 95%CI
= 0.40–0.86). Of adults who reported having at least
one pain site, the underweight group were more likely
to use prescription opioids (RR = 1.65, 95%CI = 1.14–
2.39), while obese group were more likely to use
NSAIDS (RR = 1.27,95%CI = 1.04–1.56) and COX-
2(RR = 1.51, 95%CI = 1.09-2.09), as compared to
the normal weight.

Conclusions: This cross-sectional study showed vari-
ations in the prevalence of chronic pain, pain sites,
and use of analgesics among different BMI groups,
particularly in obese and underweight group. Future
research using more recent longitudinal data is needed
to examine the effect of BMI on pain outcomes.

1052. Impact of Concomitant Use of Opioids and
Benzodiazepines and Other Sedatives in Medicare
Beneficiaries with Chronic Obstructive Pulmonary
Disease

Bilal Khokhar, Michelle Choi, Tham Le and
Linda Simoni-Wastila

University of Maryland School of Pharmacy
Baltimore, MD

Background: In 2016, the Food and Drug Adminis-
tration issued a guidance that the concomitant use of
opioid analgesics and benzodiazepines is associated
with adverse events, including respiratory depression.

Concomitant use of opioids with non-benzodiazepine
sedatives also may be associated with adverse events.
Limited literature exists regarding concomitant use of
these medications in older adults with chronic obstruc-
tive pulmonary disease (COPD), who are at higher risk
for adverse events.

Objectives: To determine the impact of concomitant
use of opioids with benzodiazepines and other seda-
tives on adverse events among older Medicare benefi-
ciaries with COPD.

Methods: A retrospective study of Medicare benefi-
ciaries with COPD from 2010-2012 was conducted.
Beneficiaries were required to be 65 and older and
have 24 months of Medicare parts A, B, and D cover-
age. The exposures of interest were opioid, benzodiaz-
epine, and sedative use, alone and in combination.
Outcomes included respiratory depression-related ED
visits and inpatients stays. Logistic regression was
used to assess the relationship between the exposures
and outcomes of interest.

Results: Among the 836,725 Medicare beneficiaries
included in the study sample, 291,970 (35%) used opi-
oids, 16,035 (2%) used benzodiazepines, and 68,266
(8%) used sedatives; 9,300 (1%) concomitantly used
opioids and benzodiazepines and 45,652 (6%)
concomitantly used opioids and sedatives at any point
during the study. Opioid use alone was associated with
the greatest risk of respiratory depression-related ED
visits (odds ratio (OR) 2.3; 95% confidence interval
(CI) 1.9, 2.0) and inpatient stays (OR 2.0; 95% CI
1.9, 2.0). Increased risk of respiratory depression-re-
lated ED visits was seen in combination of opioids
with benzodiazepines (OR 1.4; 95% CI 1.3, 1.5) and
sedatives (OR 2.2; 95% CI 2.1, 2.3). Similarly, use
of opioids in combination with benzodiazepines (OR
1.4; 95% CI 1.3, 1.6) and sedatives (OR 2.0; 95% CI
1.9, 2.1) were associated with increased risk of respira-
tory depression-related inpatient stays.

Conclusions: This study sheds light on potential risks
associated with use of opioids, benzodiazepines, and
sedatives alone or in combination and provides
valuable information to clinicians treating older adults
with COPD.

1053. Opioid Risk Reduction Initiatives and Risk of
Injuries in People Using Chronic Opioid Therapy

Sascha Dublin1, Rod L. Walker1,
Susan M. Shortreed1, Kathleen Saunders1,
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Evette J. Ludman1, Ryan N. Hansen2,
Karen Sherman1, Manu Thakral1,
Michael L. Parchman1 and Michael Von Korff1

1Group Health, Seattle, WA; 2University of Washington,
Seattle, WA

Background: With recent increases in opioid
prescribing, there has been growing concern about
potential harms of chronic opioid therapy (COT).
Many organizations have implemented guidelines
and new initiatives to reduce risks related to COT,
but there is little evidence about the effectiveness of
these efforts in reducing harm to patients.

Objectives: To determine whether healthcare system
initiatives to reduce high-dose opioid prescribing
decreased medically attended injuries.

Methods: Using an interrupted time series design, we
examined the impact of opioid risk reduction initia-
tives within one US healthcare system, Group Health
(GH). The study population was members age 18 or
older receiving COT from 2006–2014. We compared
outcomes for people receiving care through GH’s inte-
grated group practice (IGP; exposed to the initiatives)
vs. a contracted network of external providers (not ex-
posed). Injuries were identified from electronic health
data using a validated algorithm. We calculated injury
incidence in each quarter during the baseline period
from 2006–2007; the dose reduction initiative period,
2008–2010 (during which mean daily dose decreased
substantially); and the multifaceted risk reduction pe-
riod, 2010–2014. Using modified Poisson regression,
we estimated adjusted relative risks (RRs) representing
the change in rate of injury for each population in each
time period. We repeated the analyses for subgroups
by age and concomitant sedative-hypnotic use.

Results: Among 21,853 people in the IGP and 8,260
in the contracted network who received COT, there
were 2,679 injuries during the study period. Baseline
injury rates were 1.0% per quarter in the IGP and
0.9% in the contracted network. During the dose re-
duction period, injury rates in the IGP increased by
1% per year (95% CI �5%, +4%; corresponding RR
= 1.01). During the multifaceted risk reduction period,
there was a nonsignificant decrease of 1% per year
(95% CI �5%, +7%; RR = 0.99). The corresponding
RRs in the contracted network were 0.86 (95% CI
0.68–1.10) and 1.13 (95% CI 1.01–1.28). Within the
IGP, people using sedative-hypnotics concomitantly
with COT had a slight reduction in injuries (RR =

0.91, 95% CI 0.83–1.00), which differed significantly
(p < 0.01) from people not using sedative-hypnotics
(RR = 1.08, 95% CI 1.00–1.17).

Conclusions: GH’s risk reduction initiatives did not
decrease injuries in people using COT, overall, al-
though people using concomitant sedative-hypnotics
may have experienced a slight decrease in risk.

1054. The Attributable Risk of Opioid Overdose
Fatalities from Opioid Analgesic Types in North
Carolina in 2010

Paul M. Coplan1, Angela DeVeaugh-Geiss1 and
Nabarun DasGupta2

1Purdue Pharma L.P., Stamford, CT; 2University of
North Carolina, Chapel Hill, NC

Background: Evaluation of interventions to reduce
opioid overdose fatalities is important for evidence-
based solutions to the opioid abuse epidemic. Opioid
overdose fatalities are measured in the US by the Na-
tional Vital Statistics System at a high level of aggre-
gation of opioid active substance. Some authors have
claimed that an absence of an overall opioid decrease
may indicate a lack of an effect of interventions
targeted at specific opioids. We assessed the etiologic
fraction of opioids involved in two examples of inter-
ventions targeted to decrease abuse of specific opioid
groups: 1) Extended-Release/Long-Acting (ER/LA)
Opioid Analgesic REMS and 2) introduction of
OxyContin with abuse-deterrent properties. The etio-
logic fraction is the proportion of all opioid fatalities
associated with the specific opioid.

Objectives: To assess the proportion of unintentional
opioid overdose fatalities due to ER/LA opioids and
OxyContin using North Carolina state data in 2010.

Methods: This retrospective, population-based study
of medication histories of drug overdose decedents in
North Carolina linked state vital statistics, medical ex-
aminer and prescription drug monitoring program da-
tabases to determine the number of deaths to which
each drug contributed, as well as how many of those
decedents filled a prescription for the drug that contrib-
uted to their death.

Results: Among the 824 unintentional overdose fatal-
ities with available toxicology results, 660 had an opi-
oid listed as the primary cause of death. Methadone
was the primary cause for 26% of deaths (191/660),
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oxycodone for 24% (157/660), fentanyl for 15% (97),
morphine for 9% (60), oxymorphone for 9% (60),
hydrocodone for 7% (48 primary, 103 additive cause),
and heroin for 6% (37) of deaths. Oxycodone was the
additive cause for 64 additional deaths. Out of the 221
deaths with oxycodone as a primary or additive cause,
32 had OxyContin prescriptions in the preceding 60
days, ie, 3.9% (32/824) of all opioid deaths and
14.5% (32/221) of oxycodone-related deaths. 43.7%
(360/824) had an ER/LA opioid (20.5% had an ER
opioid) prescription in the 60 days preceding the
death.

Conclusions: The attributable risk of all unintentional
opioid overdose deaths associated with opioids in-
volved in two interventions, the ER/LA Opioid REMS
and reformulation of OxyContin, was 43.7% for ER/
LA opioids and 3.9% for OxyContin in North Carolina
in 2010.

1055. Pain and Painkiller Use Among Multiple
Sclerosis Patients in Sweden

Sarah M. Burkill1, Scott Montgomery2,
Lukas Löfling1, Ingrid Kockum1, Fredrik Piehl1,
Pernilla Strid1, Tomas Olsson1, Jan Hillert1,
Lars Alfredsson1 and Shahram Bahmanyar1

1Karolinska Institutet, Stockholm, Sweden; 2Clinical
Epidemiology and Biostatistics, Örebro University,
Örebro, Sweden

Background: Multiple sclerosis is an autoimmune
disease which leads to demyelination and subsequent
damage of axons and neurons. Pain is known to com-
monly affect MS patients, however the clinical charac-
teristics of this pain are not fully described. Prescribed
pain medication identifies more severe and chronic
pain and different drug types can be used to identify
other pain characteristics.

Objectives: To assess whether MS patients in Sweden
are at increased risk of receiving medication for pain
relative to non-MS comparators. We aim to study
overall pain, neuropathic pain, musculoskeletal pain
and migraine.

Methods: This cohort study using data on 5,555 MS
patients in Sweden individually matched to 5,555
non-MS Swedish residents on sex, year of birth and
place of residence at the time of MS diagnosis. We
used Cox PH models using date of entry or 1st July
2006 as the beginning of follow up, whichever

occurred later, and end of study was date of death, date
of prescription of a painkiller or December 31st 2014,
whichever occurred first. Painkillers were identified
through relevant ATC codes. For neuropathic pain,
pregabalin, gabapentin, amitriptyline, capsaicin or nor-
triptyline were used for identification, and for migraine
prescriptions of anti-migraine preparations were in-
cluded in the outcome. Musculoskeletal pain was iden-
tified primarily through topical products for joint and
muscular pain.

Results: Cox PH models showed MS patients to be at
a 2.43 (CI 2.31–2.55) times increased risk of being
prescribed any painkiller. The risk increased to 5.63
(CI 5.03–6.31) for neuropathic painkillers, however
there was no significant difference for musculoskeletal
painkillers (RR = 0.92 (CI 0.79–1.07)). MS patients
were at a 1.28 (CI 1.10-1.50) times increased risk of
being prescribed anti-migraine preparations.
Restricting the data to MS patients showed that expo-
sure to neuropathic painkillers was present in 32.8% of
MS patients, and is associated with lower educational
attainment and female sex.

Conclusions: MS patients are at significantly in-
creased risk of pain overall, with a particularly ele-
vated risk for neuropathic pain. It seems that lower
educational attainment and female sex are risk factors
of neuropathic pain. However, the reason for this is
not fully understood.
*We would like to acknowledge the funding from

the Science for Life - Astra Zeneca collaborative grant
that supported this research

1056. Case Review of Opioid-Induced Thrombotic
Thrombocytopenic Purpura (TTP) from
Pharmacovigilance & Poison Centers

Nabarun Dasgupta, John Schwarz and Rick C. Dart

RADARS System, Denver, CO

Background: In 2012 US FDA warned about drug-in-
duced TTP resulting from tampering and injection of
Opana ER (extended-release oxymorphone). TTP
was also reported with OxyContin (ER oxycodone)
in Australia.

Objectives: The objective of this study was to investi-
gate if TTP has been implicated with other opioids.

Methods: Design: Case review of reports received in
the FDA Adverse Event Reporting System (FAERS)
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and RADARS System Poison Centers (PC). Setting:
Spontaneous reports involving TTP from FAERS
and selected US PCs, received Jan 2010-Sep 2016.
Outcomes: TTP was identified in public FAERS using
MedDRA preferred terms, where an opioid was pri-
mary suspect drug. TTP was identified from inten-
tional exposure PC call notes by lexical match.
Analysis: Multiplicate FAERS reports were consoli-
dated and described. PC call notes will be reviewed
by medical specialists to assess causality in final pre-
sentation. Published US drug labels were reviewed
for TTP warnings.

Results: There were 100 unique case records of TTP
mentioning opioid analgesics over 81 months; 49 in-
dicated an opioid was the primary suspect cause of
TTP. Of these, 46 reports involved oxymorphone, 2
oxycodone, and 1 tramadol (including 1 death). Only
2 FAERS cases & 3 PC cases preceded the FDA
warning; case volume peaked in early 2013,
followed by steady decline in both sources. There
were 53 unique cases of PC case notes mentioning
TTP, though some involved more than 1 opioid or
were informational. Opioids involved: oxymorphone
(34), oxycodone (9), morphine (10), buprenorphine
(2), fentanyl (1), hydrocodone (1). PC call notes
consistently described abdominal purpura. Many PC
cases involved patients with multiple TTP episodes
and polydrug use.

Conclusions: Although spontaneous reports are
declining, TTP may be of concern with opioids be-
yond oxymorphone, including oxycodone, and mor-
phine, but were not present on most opioid labels.
Solid oral controlled substances that are likely to be
injected may warrant pre-clinical testing and active
monitoring for injection sequelae from excipients.

1057. A Systematic Review of Interventions and
Programs Targeting Appropriate Prescribing of
Opioids

Yola Moride1, Genaro Castillon1,
Danae Lemieux Uresandi1, Sarah Gabrielle Beland1,
Cristiano Moura2, Georges Wells3, Louise Pilote2 and
Sasha Bernartsky2

1Universite de Montreal, Montreal, QC, Canada;
2McGill University, Montreal, QC, Canada; 3University
of Ottawa, Ottawa, ON, Canada

Background: Canada and the US have one of the
highest levels of prescription opioid consumption in

the world. This project was conducted to review inter-
ventions to support appropriate prescribing.

Objectives: 1) To identify and assess the effectiveness
of interventions to support appropriate prescribing of
opioids; 2) To compare the interventions on various
outcome measures; 3) To determine the methodologi-
cal quality of studies evaluating effectiveness of
interventions.

Methods: Systematic review. MEDLINE, Embase
and LILACS were searched from 1st Jan. 2005 to
23rd Sept. 2016. Grey literature was also searched.
Target population included all prescribers or users
of opioids with no restriction on indication. Out-
comes considered were those related to Process (im-
plementation), Outcomes (effectiveness) or Impact
evaluation. Sources were screened independently
by two reviewers using pre-defined eligibility
criteria.

Results: A total of 12,278 sources were screened. Of
these, 142 were retained out of which 75 were further
excluded during full-text review. Search of the grey
literature yielded 49 other sources. A total of 95 dis-
tinct interventions were identified. Over half consisted
of prescription monitoring programs (PMPs) and
mainly targeted health care providers. The majority
of studies evaluating effectiveness addressed opioid
prescription rate (44%), opioid use (19.4%), response
to doctor shopping or diversion (9.7%). Fewer studies
considered overdose (11.4%), abuse (9.7%), misuse
(4.2%), diversion (5.6%). Study designs consisted of
cross-sectional surveys (23.3%), pre-post intervention
or time series without a comparison group (26.7%
and 13.3%, respectively), which greatly limits the ro-
bustness of the evidence. Over 80% of studies reported
positive benefits of opioid prescription and use but
studies on abuse and overdose-death appear
conflicting.

Conclusions: Although PMPs have been shown to be
associated with a reduction in prescription rates of
opioids, their impact on abuse and overdose is
inconsistent. A global approach that would include
guideline implementation, timely treatment of
addiction and overdose, and community involvement
should be supported.

1058. Comparison of a Doctor/Pharmacy Shopping
Measure for Opioid Analgesics Using Claims Data
with Medical Chart Review to Identify Misuse,
Diversion, Abuse and/or Addiction
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Jennifer Lyons1, Soledad Cepeda2, Paul Coplan3,
Ruihua Yin1, Stephan Lanes1 and Daina Esposito1

1HealthCore, Inc., Wilmington, DE; 2Janssen Research
& Development, Titusville, NJ; 3Purdue Pharma L.P.,
Stamford, CT

Background: Doctor/pharmacy shopping is the prac-
tice of seeking prescriptions from multiple healthcare
sources without their coordination or knowledge. It
may be a valuable measure of diversion or abuse of
prescription medicines in healthcare databases.

Objectives: This study examines the relation between
a measure of doctor and pharmacy shopping in claims
data and a more definitive measure using medical chart
review to identify opioid misuse, diversion, abuse and/
or addiction behaviors.

Methods: This cross-sectional study using the
HealthCore Integrated Research Database, a US
administrative claims database, included patients with
≥2 opioid analgesic dispensings with the first
occurring in 2012. Patients were grouped into 4
doctor/pharmacy shopping categories using data over
an 18-month period: no shopping (≤2 prescribers and
≤2 pharmacies), minimal shopping (2 prescribers and
>2 pharmacies or 3–4 prescribers and 2 pharmacies),
moderate shopping (3-4 prescribers and >2

pharmacies or >4 prescribers and 2 pharmacies) and
severe shopping (>4 prescribers and >2 pharmacies).
Medical chart review was conducted for a random
sample of patients to identify behaviors suggestive of
misuse, diversion, abuse and/or addiction.

Results: Among 581,940 opioid users, 78% were
classified using claims data as no shopping, 11%
minimal shopping, 8% moderate shopping and 4%
severe shopping. Compared to non-shoppers, the odds
ratio of having at least one behavior consistent with
misuse, abuse, addiction and/or diversion identified
in medical records was 1.75 (95% CI 1.68–1.83) for
minimal shoppers, 3.07 (95% CI 2.95–3.20) for
moderate shoppers, and 7.08 (95% CI 6.78–7.39) for
severe shoppers. Among patients with multiple
prescribers, 28–56% of medical records had evidence
that the prescriber was aware of other prescribers.
Consultation of Prescription Drug Monitoring
Programs (PDMP) was documented for 3% of non-
shoppers, 5% of minimal shoppers, 4% of moderate
shoppers and 9% of severe shoppers.

Conclusions: We found that doctor/pharmacy
shopping identified using claims data is associated
with behavior suggestive of misuse, diversion, abuse
and/or addiction. Additionally, we found that there is
limited coordination of care across providers.

abstract636

© 2017 The Authors. Pharmacoepidimeology and Drug Safety
© 2017 John Wiley & Sons, Ltd. DOI: 10.1002/pds

Pharmacoepidemiology and Drug Safety, 2017; 26(Suppl. 2): 3–636




