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OBJECTIVES: To assess the cost-effectiveness of pembrolizumab versus paclitaxel
or docetaxel monotherapy in patients with locally advanced or metastatic uro-
thelial cancer, who have previously received treatment with platinum-containing
chemotherapy in England. METHODS: A three-state partition survival model
was developed, projecting costs and outcomes over a 35-year time horizon
with a one-week cycle. As per the NICE reference case, costs and outcomes
were discounted with a 3.5% annual discount rate. Clinical efficacy, adverse
events and quality of life data were derived from KEYNOTE-045; a phase III
randomised trial of pembrolizumab versus investigator’s choice of chemo-
therapy. Due to the use of subsequent immunotherapy regimens in the
chemotherapy arm, the observed overall survival (OS) was confounded, and as
such adjusted using the two-stage adjustment method. Within the model, OS
was extrapolated using a piece-wise approach, utilising Kaplan-Meier data
(data cut-off date 18th January 2017) until week 40, and the log-normal dis-
tribution for the remainder of the time horizon. Alternative extrapolation cut-
off and parametric functions were tested in scenario analyses. Quality-
adjusted life years (QALYs) were estimated using time-to-death utilities
derived from EQ-5D data collected in the KEYNOTE-045 trial. Costs were
applied from the NHS perspective. To assess model uncertainty, probabilistic
and deterministic sensitivity analyses were performed. RESULTS: The use of
pembrolizumab as modelled above demonstrates an increase in life expectancy
by 1.18 years for patients, corresponding to a gain of 0.90 QALYs versus
chemotherapy. The base case incremental cost-effectiveness ratio (ICER) is
£41,004 (confidential discount included). The results are sensitive to assump-
tions around extrapolation of OS and methodology of utility estimates.
CONCLUSIONS: Using a willingness to pay threshold of £50,000 per QALY
gained, as per the NICE end-of-life criteria, pembrolizumab represents a cost-
effective treatment option for NHS England when compared to docetaxel or
paclitaxel monotherapy.
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COST-EFFECTIVENESS ANALYSIS OF PEMBROLIZUMAB FOR PATIENTS
WITH LOCALLY ADVANCED OR METASTATIC UROTHELIAL CANCER
WHO ARE INELIGIBLE FOR CISPLATIN-CONTAINING CHEMOTHERAPY IN
ENGLAND
Tsoumani E1, Dillon RJ1, Zhong Y2, Prabhu VS3, Xu R2, Li H2

1MSD, Hoddesdon, UK, 2Merck & Co. Inc., Kenilworth, NJ, USA, 3Merck & Co., Inc.,
Kenilworth, NJ, USA

OBJECTIVES: To assess the cost-effectiveness of pembrolizumab versus carbo-
platin plus gemcitabine in patients with locally advanced or metastatic urothelial
cancer, who are not eligible for cisplatin-containing chemotherapy. METHODS: A
three-state partition survival model was developed with a 20-year time horizon
and a weekly cycle. KEYNOTE-052, phase II single arm clinical trial informed the
clinical efficacy and adverse events parameters of pembrolizumab in the model.
Overall survival (OS) was extrapolated using a piece-wise approach, utilising
Kaplan-Meier data until week 32 and using a log-normal distribution for the
remainder of the time horizon. A network meta-analysis, enabled through the use
of a simulated treatment comparison (STC), provided comparative effectiveness
estimates of pembrolizumab versus carboplatin plus gemcitabine as time-varying
hazard ratios (HRs). Quality-adjusted life years (QALYs) were estimated using
utilities derived from EQ-5D data collected in KEYNOTE-052. Resource use and unit
costs were applied from a NHS perspective. Probabilistic-, deterministic-, and
scenario- analyses were performed to assess model uncertainty. RESULTS: The
model demonstrated that pembrolizumab increases the life expectancy of patients
by 1.39 years, corresponding to 1.04 additional QALYs. The base case incremental
cost-effectiveness ratio (ICER) is £35,016 (confidential discount included). Model
results are sensitive to the following assumptions: comparative effectiveness HR
for pembrolizumab vs. carboplatin plus gemcitabine, extrapolation of overall
survival data, and the utility estimates used. CONCLUSIONS: The results of this
cost-effectiveness analysis demonstrated that pembrolizumab is a cost-effective
choice compared to carboplatin plus gemcitabine when considering a willingness
to pay threshold of £50,000 per QALY, as per NICE end-of-life criteria.
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COST-EFFECTIVENESS ANALYSIS OF ALECTINIB VS CRIZOTINIB IN
FIRST LINE ANAPLASTIC LYMPHOMA KINASE POSITIVE ADVANCED
NON-SMALL CELL LUNG CANCER IN PORTUGAL
Soares V1, Orfanos P2, Pereira C3

1Eurotrials, S.A., Lisboa, Portugal, 2F. Hoffmann La Roche, Basel, Switzerland, 3Roche
Farmacêutica Quı́mica, Lda., AMADORA, Portugal

OBJECTIVES: Assess the incremental cost-effectiveness (ICER) and the cost-utility
ratios (ICUR) of alectinib vs. crizotinib in patients with anaplastic lymphoma ki-
nase-positive (ALK+) non-small cell lung cancer (NSCLC) in the Portuguese Na-
tional Health System perspective. METHODS: A partitioned survival model,
weekly-cycled, was developed considering a time horizon of 30 years. Overall
Survival (OS), progression free survival (PFS) and all clinical data were obtained
from the ALEX trial (Peter S. et al., 2017) and extrapolated for the time horizon
considered. Utilities were measured during the trial and complemented by inter-
national literature in order to allow comparability. Population characterization and
direct medical costs were based on national literature review and official public
data sources respectively. Resource consumption was collected through a Portu-
guese expert panel. A 5% discount rate was applied to both costs and conse-
quences. Uncertainty was tested by deterministic (DSA) and probabilistic
sensitivity analysis (PSA). RESULTS: In comparison to crizotinib, the use of alec-
tinib allows an increase of 0.85 life years (LY) and of 0.82 quality adjusted life-years
(QALY). Considering the time horizon, it is expected an incremental cost of 18,641V
with alectinib. As a result, alectinib presents favorable ICER (21,977V/ LY) and ICUR
(22,832 V/ QALY). The probability of alectinib being cost-effective at a willingness-
to-pay threshold equal to 35,000 V/QALY is over 50%. Sensitivity analysis shows
that results aremainly sensitive to the extrapolationmethods of PFS and treatment
duration until progression. CONCLUSIONS: These ratios are below the thresholds
that have been found acceptable for innovative targeted therapies in oncology in
Portugal, confirming that alectinib is a cost-effective therapy in the first line
treatment of advanced ALK+ NSCLC. DSA and PSA corroborated the conclusions
obtained.
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COST-EFFECTIVENESS ANALYSIS OF OBINUTUZUMAB FOR THE
TREATMENT OF PATIENTS WITH PREVIOUSLY UNTREATED ADVANCED
FOLLICULAR LYMPHOMA IN GREECE
Vellopoulou K1, Tzanetakos C1, Theodoropoulou T2, Akratos A2, Maniadakis N3

1National School of Public Health, Athens, Greece, 2Roche (Hellas) S.A., Athens, Greece,
3National School οf Public Health, Athens, Greece

OBJECTIVES: To evaluate the cost-effectiveness of Obinutuzumab added to
chemotherapy (G-chemo) over Rituximab (branded) plus chemotherapy (R-chemo),
for the treatment of patients with previously untreated advanced follicular lym-
phoma (FL) in Greece.METHODS: AMarkovmodelwithmonthly cycleswas locally
adapted from a third-party payer perspective (EOPYY) to reflect the natural pro-
gression of patients with FL through different health states over a life-time horizon
(40-years). Patient characteristics and clinical data were retrieved from an ongoing
phase III trial (GALLIUM) and literature. Obinutuzumab or Rituximabwere added to
the following chemotherapy schemes: Bendamustine, Cyclophosphamide-Doxo-
rubicin-Vincristine-Prednisone, or Cyclophosphamide-Vincristine-Prednisone.
Direct medical costs of drug acquisition and administration, supportive care, 2nd-
line treatment upon progression, and management of adverse events were
considered in the analysis. Resource use for themanagement of FL patients and the
distribution of chemotherapy schemes used in Greece were based on expert’s
opinion. Utilities were derived from the literature and unit costs were obtained
from official sources. Outcomes were evaluated in terms of life-years (LY) and
quality-adjusted life-years (QALYs). Both costs and outcomes were discounted at
3.5% per annum. One-way and probabilistic sensitivity analyses (OWSA, PSA) and
scenario analyses were conducted. RESULTS: Patients treated with G-chemo had
0.84 higher life expectancy and gained 0.78 QALYs compared to R-chemo, at an
additional cost of V32,219 per patient. The resulted ICERs were V38,399/LY gained
and V41,284/QALY gained, below the Willingness-To-Pay threshold of V51,000/
QALY gained (3 x Greek GDP per capita, WHO). OWSA revealed that utilities were
the drivers of the results, while the PSA showed that the probability of G-chemo
being a cost-effective treatment was about 70%. CONCLUSIONS: The results
indicate that Obinutuzumab provides substantial health gains in LY and QALYs
compared to Rituximab at a reasonable cost. Obinutuzumab appears to be a cost-
effective treatment option to patients with previously untreated advanced FL, in
Greece.
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COST-EFFECTIVENESS ANALYSIS OF INOTUZUMAB OZOGAMICIN FOR
THE TREATMENT OF ADULTS WITH RELAPSED OR REFRACTORY B-CELL
PRECURSOR ACUTE LYMPHOBLASTIC LEUKEMIA IN BULGARIA
Djambazov S1, Slavchev G1, Encheva-Malinova M1, Varbanova V2, Velchev M3,
Raduilov B4, Vekov T5

1HTA Ltd., Sofia, Bulgaria, 2Military Medical Academy, Sofia, Bulgaria, 3Pfizer
Luxembourg SARL Branch Bulgaria, Sofia, Bulgaria, 4MyMD, Sofia, Bulgaria, 5Medical
University Pleven, Pleven, Bulgaria

OBJECTIVES: Acute lymphoblastic leukemia (ALL) in adults is an acute and
frequently fatal rare disease associated with high rates of relapse and sub-
stantial humanistic and economic burden. The primary objective of this study
was to evaluate the incremental cost-effectiveness of inotuzumab ozogamicin
compared with an alternative drug (blinatumomab) in the treatment of adult
patients with relapsed or refractory B-cell precursor acute lymphoblastic leu-
kemia (ALL). METHODS: A Markov state transition model with five possible
health states was developed to simulate the costs and effectiveness of treat-
ment in patients with ALL. The model was developed and populated with
epidemiologic local data, included all possible health states reflecting the
disease process and all the probabilities for transition from one health state to
another were foreseen. For the Bulgarian base case, the key comparator was
blinatumomab. Costs were calculated according to the positive drug list (PDL)
as of March 2018. Both costs and health outcomes were estimated for a life-
time horizon and discounted at an annual rate of 5% using TreeAge Pro
Software. RESULTS: Total cost per patient over the time horizon for treating
ALL with alternatives was: inotuzumab - 221 107,15 BGN (Bulgarian Lev) and
blinatumomab- 223 565,55 BGN. The cost- effectiveness analysis demonstrated
that inotuzumab dominated blinatumomab with higher QALY (+0.82) and
lower cost per treated patient (-2458,40 BGN). CONCLUSIONS: From the
Bulgarian NHIF perspective, inotuzumab is a cost-effective option in the
treatment of ALL as it dominates blinatumomab. The inclusion of inotuzumab
in the PDL will enable specialists in Bulgaria to further individualize the
treatment of ALL and provide patients with access to the latest trends in the
treatment of their disease.
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HEALTH ECONOMIC EVALUATION OF BIOLOGIC AGENTS FOR
METASTATIC COLORECTAL CANCER PATIENTS IN BRAZIL
Carvalho AC1, Cao Q1, van Asselt A2, Sasse AD3, Postma MJ4
1University of Groningen, Groningen, The Netherlands, 2University of Groningen,
University Medical Center Groningen, Groningen, The Netherlands, 3PUC Campinas,
Campinas, Brazil, 4Unit of PharmacoTherapy, Epidemiology & Economics (PTE2),
University of Groningen, Department of Pharmacy, Groningen, The Netherlands
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OBJECTIVES: To evaluate the cost-effectiveness of different treatment strate-
gies for metastatic colorectal cancer (mCRC) in the Brazilian public health
system (SUS). METHODS: We built a Markov model to analyze costs and im-
pacts of the incorporation of cetuximab (CET) or bevacizumab (BEV) to standard
therapy (FOLFOX and FOLFIRI), over a time horizon of 10 years. Depending on
KRAS status, the patients were assumed to receive one of these sequential
schedules: (1) FOLFOX ® FOLFIRI; (2) FOLFIRI± CET ® FOLFOX + BEV; (3) FOLFIRI
+ CET or BEV ® FOLFOX; and (4) FOLFIRI + BEV ® FOLFOX + BEV ® Irinotecan ±
CET. Efficacy data were derived from randomized clinical trials and treatment
costs from price tables issued by the Health Ministry. Sensitivity analyses were
undertaken to explore uncertainty. Adoption of infusion pumps was investi-
gated as an alternative strategy. RESULTS: Compared to chemotherapy, the
incorporation of the CET and BEV resulted in an incremental effectiveness
ranging from 23 to 32 life years, and a considerable cost differences, as total
costs ranged from US$ 30,053 to around US$96,020. Strategy 2 resulted in an
incremental cost-effectiveness ratio of US$182,617 compared to standard ther-
apy, which far exceeds the pre-specified threshold for cost-effectiveness
(U$28,715) considered. Strategies 3 and 4 were dominated by strategy 2 Acqui-
sition of biological agents was the principal driver of the cost difference.
Adopting an infusion pump for use at home for 100% of patients could reduce
around 45% of the total costs of chemotherapy. CONCLUSIONS: From the SUS
perspective, and at current prices, biologic agents are not cost-effective for the
treatment of mCRC. Chemotherapy continues to be the most cost-effective
approach. Home infusion should be promoted to be the standard of care for
Brazilian mCRC-patients.
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COST-EFFECTIVENESS OF CABOZANTINIB FOR PATIENTS WITH
ADVANCED RENAL CELL CARCINOMA AFTER FAILURE OF PRIOR
THERAPY IN SOUTH KOREA
Kim S, Han S, Kim H, Suh HS
Pusan National University, Busan, Korea, Republic of (South)

OBJECTIVES: To assess the cost-effectiveness of cabozantinib compared to
nivolumab for patients with advanced renal cell carcinoma (RCC) who pro-
gressed after previous vascular endothelial growth factor receptor (VEGFR)
tyrosine-kinase inhibitor treatment from a limited societal perspective in South
Korea. METHODS: A partitioned-survival model with three health states, pro-
gression free, progressed disease, and death, was developed to compare the
costs and effectiveness of cabozantinib and nivolumab over a 30-year time ho-
rizon with a cycle length of 28 days. A network meta-analysis was conducted to
compare progression-free survival (PFS) and overall survival (OS) outcomes be-
tween cabozantinib and nivolumab by using two pivotal clinical trials: METEOR
trial and CheckMate025 trial including individual patient level data. This anal-
ysis included costs related with medication (cabozantinib 60 mg/day and nivo-
lumab 240 mg/2 weeks), best supportive care, monitoring, adverse events,
hospice, transportation to hospitals, and nursing with a micro-costing approach
mainly based on national health insurance statistics in Korea. Utility values for
health states and adverse events were derived from the results of EQ-5D-5L in
METEOR trial by using Korean specific tariff. Univariate and probabilistic
sensitivity analyses were conducted to address uncertainties in the model. In-
cremental cost-effectiveness ratio (ICER) was calculated in 2018 USD currency
value using 5% discount rate. RESULTS: Cabozantinib was associated with
higher costs (5,275 USD), PFS (0.34 years), OS (0.30 years), and QALYs (0.23 QALYs)
compared to nivolumab. The ICER was 22,954 USD/QALY gained. In the univar-
iate analysis, medication cost was the most influential factor on the result.
According to the Korean gross domestic product per capita (GDP) on 2017 (29,115
USD), cabozantinib had a 57% and 70% probability of being cost-effective at
1*GDP and 2*GDP threshold, respectively. CONCLUSIONS: In South Korea,
cabozantinib might be a cost-effective treatment option compared to nivolumab
for patients with advanced RCC who progressed after previous VEGFR tyrosine-
kinase inhibitor treatment.

PCN145

COST-EFFECTIVENESS OF NINTEDANIB FOR THE TREATMENT OF NON-
SMALL LUNG CANCER IN PORTUGAL
Almeida J1, Tavares A1, Vandewalle B2, F~A©lix J2, Andreozzi V2, Viana DS3

1Exigo Consultores, Lisboa, Portugal, 2Exigo Consultores, Lisbon, Portugal, 3Boehringer
Ingelheim, Lisboa, Portugal

OBJECTIVES: Lung cancer is the main cause of cancer related deaths worldwide,
with non-small cell lung cancer (NSCLC) representing approximately 85% of all
cases. Nearly 30-40% of NSCLC patients have metastatic disease at diagnosis
(mNSCLC). Five-year survival rates formNSCLC are below 36%. This study aimed to
assess the cost-effectiveness of nintedanib for the treatment of adult patients with
locally advanced, metastatic or locally recurrent NSCLC of adenocarcinoma
tumour histology after first-line chemotherapy in Portugal. METHODS: A survival
model was developed to represent the natural history of NSCLC for a lifetime ho-
rizon. Best supportive care (BSC) + docetaxel were set as the comparator. Efficacy
and safety were derived from a phase III, randomised, double-blinded clinical trial
(LUME-Lung 1) which compared nintedanib+docetaxel to placebo+docetaxel.
Parametric survival analyses were performed and best fitting survival functionwas
selected using Akaike's Information Criterion. Costs were derived from public
sources. A 5% annual discount rate was adopted for costs and effects. Results were
expressed in incremental costs per life year (LY) and quality-adjusted life years
(QALY). RESULTS: On average, nintedanib + docetaxel is expected to increase
mNSCLC undiscounted life expectancy by 0.39 LYs versus BSC + docetaxel (21.7
versus 17.0 months). Nintedanib is expected to augment overall treatment costs by
1,482V/patient (discounted) mainly related to higher drug costs and higher pa-
tients’ survival, corresponding to an incremental CE ratio of 4,718V/LY and 7,192V/
QALY. The probabilistic sensitivity analysis performed revealed LYs gains ranging
between -0.21 and 0.82 and incremental costs ranging between -4,493V and 6,544V.
The sensitivity analysis confirmed a 99% probability of nintedanib to be a cost-
effective strategy at a threshold of 20,000V/LY. CONCLUSIONS: In the 2nd
mNSCLC line setting, nintedanib is expected to provide a clinically meaningful life
expectancy increase at an incremental cost per life year gained within an accept-
able range.
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INOTUZUMAB OZOGAMICIN IN PATIENTS WITH RELAPSED OR
REFRACTORY (R/R) ACUTE LYMPHOCYTIC LEUKEMIA (ALL):
ESTABLISHING A VALUE-BASED COST e PRELIMINARY RESULTS
Chen Z, Xiao H, Diaby V
University of Florida, Gainesville, FL, USA

OBJECTIVES: Although the INO-VATE trial showed that inotuzumab ozogamicin
(InO) is associated with better survival outcomes than SOC in the treatment of
patients with relapsed or refractory (R/R) acute lymphocytic leukaemia (ALL), InO
comes with a high price tag. As a result, the value of this intervention remains
unclear. The purpose of this study was to evaluate the value-based drug price of
InO in the treatment of patients with R/R ALL, accounting for drug wastage. This
study was conducted according to a U.S. Medicare perspective. METHODS: A
Markov model composed of 3 health states: progression-free, progression, and
death was developed and populated from multiple sources, including the INO-
VATE trial, to evaluate the costs and utilities associated with each treatment
regimen. Transition probabilities for the Markov model were derived after the in-
dividual patient data reconstruction from published Kaplan-Meier progression-
free and death curves (INO-VATE trial). Drug costs, administration costs, adverse
events costs, lab and imaging costs were obtained using Medicare reimbursement
rates ($ US 2017) and the literature. Baseline health utilities weights were obtained
from the INO-VATE trial. Costs and outcomes were discounted at 3% annually.
Sensitivity analyses and drug wastage scenarios were conducted. Incremental
cost-effectiveness ratios (ICERs) for InO compared with SoC were estimated and
assessed against benchmarkwillingness to pay thresholds. RESULTS: The ICER for
InO vs SoC was estimated to be 190,829 per QALM under wastage considerations. A
threshold analysis established that for InO to be cost-effective considering a WTP
of 50,000/QALY, its acquisition should less than $19195 per month. The results of
the sensitivity analyses under no wastage considerations suggest that SoC is
dominated by InO.CONCLUSIONS: Drugwastage has a significant influence on the
cost-effectiveness of InO when compared with SoC. Further studies are needed to
estimate the value-based price of Ino when hematopoietic stem cell trans-
plantation (HSCT) costs are considered.

PCN147

COST-EFFECTIVENESS SIMULATION AND ANALYSIS OF COLORECTAL
CANCER SCREENING IN SHANGHAI POPULATION, CHINA: COMPARISON
BETWEEN URBAN AND RURAL RESIDENTS
Dou G, Li X, Ying X
Fudan University, Shanghai, China

OBJECTIVES: To estimate the effectiveness and cost-effectiveness of colorectal
cancer (CRC) screening among urban and rural residents from government
perspective based on population in Pudong district, Shanghai, China.METHODS: A
Markov model was constructed to compare cost-effectiveness of screening strat-
egy being executed in Pudong district in urban and rural residents. This strategy
included twice fecal occult blood testing (FOBT) and necessary colonoscopy for 50-
year-old population.We distributed 100,000 eligible samples to each Markov status
at beginning of the model based on prevalence rate. The Markov length was 25
years with the transition probability collected from related researches (Markov
cycle: one year). We estimated the cumulative quality-adjusted life-years (QALY)
gained and cost to assess screening’s effectiveness and cost. The cost included
screening publicity expense and medical expense collected from hospital infor-
mation system in Pudong district. The cost-effectiveness outcome was the incre-
mental cost-effectiveness ratio (ICER) represented by costs per QALYs gained. A
one-way sensitive analysis was adopted to assess the stability and influence fac-
tors of the model. RESULTS: Compared with no screening strategy, CRC screening
brought 1874.49 QALY for urban residents and 5735.22 QALY for rural residents.
These extra QALY caused CNY 2.77million and CNY 2.64million in urban and rural.
The ICER was 1480.13 CNY/QALY for urban residents and 459.47 CNY/QALY for
rural residents. Sensitive analysis shows when the screening compliance of urban
resident increased to 60% from 20.3%, the ICER would dropped to 605.43 CNY/
QALY. Results also reflected if screening compliance had linear relation with
screening publicity expense, when the cost increased to 49.28 per person from
18.19 per person in urban, the ICER would dropped to 1258.33 CNY/QALY.
CONCLUSIONS: CRC screening has better effectiveness and cost-effectiveness in
rural resident than urban resident for higher compliance. More publicity expense is
required for urban residents.
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COST-EFFECTIVENESS ANALYSIS OF ATEZOLIZUMAB COMPARED TO
TREATMENT OPTIONS FOR ADULT PATIENTS WITH LOCALLY
ADVANCED OR METASTATIC NON-SMALL CELL LUNG CANCER (NSCLC)
AFTER PRIOR CHEMOTHERAPY - UPDATED RESULTS
Kourkoulas N1, Athanasakis K1, Kakouros M2, Skroumpelos A3, Kyriopoulos J1
1National School of Public Health, Athens, Greece, 2Roche Hellas S.A., Amarousion,
Athens, Greece, 3Roche Hellas S.A., Athens, Greece

OBJECTIVES: Lung cancer poses a high disease and economic burden on health-
care systems globally. Non-Small Cell Lung Cancer (NSCLC) accounts for approxi-
mately 85% of all lung cancer cases. Atezolizumab antibody provides inhibitory
signals to PD-L1 in order to restore T cells activity. Through the immune check-
point inhibition Atezolizumab stimulates an anti-tumour response in NSCLC pa-
tients. The objective of this analysis was to perform a cost-effectiveness analysis of
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