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Abstract

RUTI R© vaccine is composed of fragmented, heat-killed M. tuberculosis cells
grown under hypoxic conditions designed to shorten tuberculosis treat-
ment. It has proven to be clinically safe and immunogenic in Phase I and
II studies in healthy volunteers and latently tuberculosis (TB) infected in-
dividuals, both HIV +/-. RUTI R© vaccine stimulates host immune effectors
directed at bacilli that persist under antibiotic therapy. The first step is as-
suring that the RUTI R© vaccine is safe in patients with multidrug-resistant
(MDR)-TB at two different time points of vaccination. This is a prospective,
randomised, double-blind, multi-centre, placebo-controlled clinical phase
IIa trial to evaluate safety and immunogenicity of RUTI R© vaccine in MDR-
TB patients favourably responding to standard MDR-TB treatment. Time
point of vaccination starts at 16 weeks upon start of standard MDR-TB
treatment (cohort A), and if clinically safe as evaluated by an independent
panel of experts, another cohort of patients will be vaccinated at 12 weeks
upon start of standard MDR-TB treatment (cohort B). All the patients will
be followed up 8 weeks after vaccination. This trial will provide new in-
sights into the safety of therapeutic vaccination in the context of MDR-TB.
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5.1 Introduction

The threat and emergence of multidrug-resistant Tuberculosis (MDR-TB) is
a global public health priority. By 2017, the WHO estimated the global in-
cidence of MDR-TB to be around 558,000 among the world’s 10 million new
cases of TB and 100 countries around the world have reported at least one
case of Extensively drug-resistant (XDR-) TB1,2. In some countries alarming
levels of MDR-TB have been notified with nearly one out of two TB patients
being affected with MDR-TB3. Surveillance data from South Africa indic-
ate a high prevalence of drug-resistant TB in the region4, with a hall-mark
paper reporting an alarmingly high mortality rate in XDR-TB patients co-
infected with HIV5. The magnitude of the epidemic may be much larger as
drug susceptibility testing is not available in many high burden areas. Out-
come of MDR-TB treatment is poor: of all MDR-TB cases worldwide who
started treatment in 2010 only 48% had a favourable outcome6. Studies
reporting treatment success rates of 86% such as in the Groningen Tubercu-
losis Unit do not reflect service conditions7.

Early case finding and prompt effective treatment under direct observa-
tion have been the mainstay of TB control around the world. This policy has
largely failed to prevent the new epidemic of MDR-TB. Failure to contain
the MDR-TB epidemic is possibly also explained by sub-therapeutic drug
concentrations in patients with enhanced drug metabolism8, in the absence
of therapeutic drug monitoring. Most newly diagnosed cases of MDR-TB
are now detected in patients that never had any previous TB treatment
while previous treatment remains the most strongly associated risk factor
to have MDR-TB9. MDR-TB is difficult and costly to treat, and is associated
with long hospitalisation, drug toxicity, and social isolation. Shortening of
treatment by immunotherapeutic interventions such as RUTI R© vaccination
would be an important asset in stopping the emergence of MDR-TB.

Currently, there is no treatment option for those with latent MDR-TB
infection. Approximately one quarter of the world population is latently
infected with M. tuberculosis (Mtb), the causative agent of TB, and an un-
known percentage thereof is infected with MDR-Mtb. Latency is a state of
persistent immune response upon stimulation with Mtb without evidence
of clinically manifested active TB. One attainable approach to eradicate TB
world-wide (goal set by World Medical Association for 2050 and the WHO
End TB strategy) is to develop a vaccine active against latent Mtb that sub-
sequently protects these individuals from developing TB later. The best
model to study immunotherapy would therefore be to test vaccine candid-
ate products that have succeeded in in vitro and animal models, and have
successfully passed phase I and phase IIa testing in humans – with suffi-
cient evidence for immunogenicity and safety to be selected for phase IIb
and phase III studies.

Regions in Eastern Europe highly burdened with MDR-TB lack infra-
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structure to study novel approaches to combat MDR-TB, and current treat-
ment standards are primarily based on expert opinion rather than well de-
signed and conducted, controlled, and powered clinical trials. The pro-
posed study addresses the former key challenge by first establishing high-
quality treatment in the trial site hospitals inUkraine using current stand-
ards for diagnosis and treatment; and second, by establishing high stand-
ard clinical research capacity in these highly burdened regions in Ukraine.

Name and Description of the Investigational Product

The trial drug is RUTI R© vaccine, a poly-antigenic vaccine made from frag-
mented M. tuberculosis bacilli grown in stress, detoxified and liposomed,
designed to induce host immune response against latency epitopes. RUTI R©

achieves to control the reactivation of the Mtb bacilli in different experi-
mental models and it induces a poly-antigenic response against tubercu-
losis antigens in healthy and latently infected patients.

Summary of non-clinical and clinical studies

RUTI R© antituberculous vaccination has been tested in various animal mod-
els and exerts strong immunogenic T-cell responses10-15. Effectiveness has
been proven in a wide range of mice strains13 and larger animals such
as guinea-pigs, goats, and mini-pigs. Using three different experimental
models (infection intraperitoneally, by low-dose aerosol, and by aerosol-
infected guinea pigs) RUTI R© vaccine-treated animals showed the lowest
bacillary load in lungs and spleen. RUTI R© vaccine also decreased the per-
centage of pulmonary granulomatous infiltration in mice, and the patho-
logy score in the guinea-pig model. IFN-γ-production, a readout thought
to be correlated with protection against TB and recommended to be used
in vaccine evaluations16, was increased RUTI R© treated animals. One phase
I trial in healthy volunteers and one phase IIa trial in latently-infected per-
sons with and without HIV have been conducted and showed clinical safety
and acceptable tolerability11,17.

The Persister State

Mtb has the capability to turn off its cellular metabolism, halt replication,
and transform into a dormant stage under stress conditions (see Figure
??)10,18. This renders elimination of these organisms difficult for anti-tuber-
culosis drugs, which are therefore called “phenotypic persisters” or “phen-
otypic resistance”19. While dormancy is induced by stress imposed by the
host on Mtb persistence refers to the survival of Mtb under harsh condi-
tions (i.e. drug treatment or host immunity). The sub-population of per-
sistent Mtb organisms – though genetically identical to susceptible, fast-
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Figure 5.1: M. tuberculosis changes phenotype from actively replicating to
a dormancy or persisting phenotype by modifying the genetic program
during stress. These conditions include hypoxia, treatment with effective
drugs, or host-immunity. Several genes have been shown to be implicated
in this process

replicating, metabolically active bacteria – resist antimicrobial treatment
and host immunity. This is the very reason why treatment is as lengthy
and difficult20. Mtb enter the persister state by expressing a range of genes
when challenged by cellular immunity21 thereby escaping the host immune
response20,22,23 which is mainly directed towards growing and replicating
bacilli. This is based on the ‘Dynamic Hypothesis’ where the infecting ba-
cilli are drained from the granulomas and are able to constantly re-infect
the lung parenchyma24. While persistence refers to the survival of Mtb un-
der various stress conditions dormancy suggest a state in which bacterial
are viable but metabolically inactive25. Dormant Mtb can persist in healthy
individuals in a stage termed latent TB infection (LTBI).

Location of latent Mtb

Granulomas act as a suitable microenvironment where persisters of Mtb
reside and persist due to several environmental stress factors such as low
pH, nitric oxide, hypoxia, and limited nutrients26. Several other possible
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locations of these persistent Mtb, including adipose tissue, normal lung
parenchyma, and several other organs, have been tentatively identified25,27-29.

Immunotherapy

Eradication of persistent Mtb - virtually resistant to chemotherapy (see Fig-
ure ??) – by immunotherapy is a modern concept. Here we propose a
therapeutic vaccine that expresses latency-associated antigens as found in
dormant Mtb. Such vaccination should assist the host immune system in
boosting the immune response directed at these latency antigens, eventu-
ally resulting in complete eradication of persisting Mtb and shortening of
the currently long treatment. Similarly, it could be used to stimulate the
immune response during the continuation phase of TB treatment in which
the remaining bacteria are poorly sensitive, if not refractory, to antimyco-
bacterial agents, and potentiate chemotherapy. By reducing bacterial load
before vaccination the cytokine storm which causes the Th2-related exacer-
bated immune response can be prevented30; this is essential for therapeutic
vaccination.

Immunotherapy for MDR-TB or XDR-TB could improve the relatively
low treatment success rate. Therapeutic vaccines do not interfere directly
with the causative organism and hence, they are not involved in the de-
velopment of drug resistance31. Therapeutic vaccination would also be
beneficial for drug-sensitive TB as it could potentially shorten the current
6-month standard therapy and help diminish the development of drug res-
istance. Reducing the huge reservoir of Mtb – drug-susceptible or not – by
vaccination strategies could ultimately accelerate elimination of the disease
world-wide.

In summary, this study will provide i) first safety data of RUTI R© vac-
cination in patients with active infection of MDR-TB and ii) evaluate its
immunogenic potential to induce potent immune responses directed at per-
sister bacilli.

5.2 Objectives

Primary objective

This study is designed to demonstrate the safety of RUTI R© vaccine in MDR-
TB patients, who favourably respond to treatment, at 2 different time points
of vaccination. Criteria used are described below in section “5.5. Methods”
in more detail. In short this includes

1. Adverse events (i.e., number of grade 3-4 adverse events according
to the Common Terminology Criteria of Adverse Events, Version 4.0,
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2009, National Institutes of Health, U.S. Department of Health and
Human Services)

2. Clinical Evaluation on defined days (figure 5.3, table 5.1) following
RUTI R© injection: Vital signs, including blood pressure, pulse, respir-
atory rate, body temperature

3. Physical examinations

4. Laboratory tests (standard haematology, serum biochemistry; and CD4
counts and viral load in HIV+ patients)

Secondary objectives

The secondary endpoints are immunogenicity assessed by i) IFN-γ release
by PBMCs stimulated with antigens ex vivo overnight (ELISpot) and ii)
a mycobacterial growth inhibition assay and biomarker of inflammation
assessed by C-Reactive Protein (CRP) The exploratory objectives are:

1. To determine the efficacy of RUTI R© vaccination assessed by reduc-
tion of bacillary load: The time to positivity of sputum using liquid
and solid culture will be determined at 2, 3 month post initiation of
treatment, 4 month (immediately before vaccination) in Cohort A, 2
month post initiation of treatment and 3 month (immediately before
vaccination) in Cohort B and at time points 2 and 8 weeks post vac-
cination. The results between the intervention and control group will
be compared.

2. To generate data that may help defining the optimal time to admin-
ister RUTI R© instead of based on a fixed timeframe with 2 more time
points: the second and third month after antibiotic treatment initi-
ation to start the screening period in cohort A and B based on clinical
items (e.g. inflammatory biomarkers, immunogenicity). C-Reactive
Protein (CRP) is important as possible biomarker of inflammation.
The parameters Immunogenicity, Chest Xray and bacillary load should
be included.

5.3 Study design

This prospective, double-blind, randomised, placebo-controlled study is
designed to follow up RUTI R© vaccination of selected MDR-TB patients
admitted to the TB Unit Beatrixoord, Haren, The Netherlands and the TB
hospitals in Kharkiv, Ivano-Frankivsk and Lutsk, Ukraine, who respond
to chemo-therapeutic treatment. Including the screening and the follow
up period the study length is 24 weeks for Cohort A and 20 weeks for
Cohort B.

141 5.3. Study design

Safety interim
analysis (DSMB)

If safe, proceed to second phase with vaccination after
12 wks of treatment

Cohort A: Vaccination at 16 weeks of standard 
MDR-TB treatment

Cohort B: Vaccination at 12 weeks of standard 
MDR-TB treatment

Patients under succesfull antibiotic treatment for 
MDR-TB which have been diagnosed by sputum

microscopy, culture & GeneXpert

RUTI Arm  n = 6 Placebo Arm n = 3

8 weeks follow-up, evaluation for clinical safety and 
tolerability, blood sampling for immunogenicity testing

Randomisation

Confirmation of improvement by: 
Chest X-ray, Clinical symptoms and bacillary load
(Reduction from 6 to 14 weeks by MGIT method)
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Patients under succesfull antibiotic treatment for 
MDR-TB which have been diagnosed by sputum
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RUTI Arm (n = 12) Placebo  Arm (n = 6)

8 weeks follow-up, evaluation for clinical safety and 
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Figure 5.2: Clinical trial design. This phase II trial is divided into two sub-
sequent cohorts. Cohort A receives vaccination after 16 weeks of treatment
and, upon safety analysis and DSMB consultation, Cohort B is vaccinated
after 12 weeks of treatment.
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Target population

Patients admitted in a TB unit / hospital routinely diagnosed with pul-
monary MDR-TB (according to clinical status with TB score33 > 6) com-
bined with chest radiography; and microbiological criteria, either by using
rapid genetic testing, e.g., gene Xpert, or Line Probe Assay; or classical dia-
gnostic tools including sputum microscopy and culture followed by phen-
otypic drug susceptibility testing), under effective standard MDR-TB treat-
ment according to latest WHO treatment recommendations34 (use of four
second-line drugs likely to be effective as well as pyrazinamide in the in-
tensive phase).

Written informed consent (WIC)

The patients will be offered participation by the study doctor explaining
the information sheet (see figure 5.2); after screening for in- and exclusion
criteria, and appropriate time to consider participation. As blood testing,
chest radiography, microbiological culture and physical examination are
part of the screening participants will be asked informed consent for these
two actions with an informed consent form. Once necessary values and
information during screening has been obtained participants will receive
the full informed consent form to participate in the study.

Screening, randomisation and vaccination

Consenting individuals will be randomised to either the intervention group
(Cohort A: n = 6; Cohort B: n=12) or to the placebo-control group (Cohort
A: n = 3; Cohort B: n=6) and vaccinated with RUTI R© vaccine (or placebo)
after 16 weeks (Cohort A) or 12 weeks (Cohort B) of successful MDR-TB
treatment, only if the following safety criteria have been met:

1. Patients identified with pulmonary MDR-TB with confirmed improve-
ment after starting the standard MDR-TB treatment. Confirmation of
improvement by: Chest X ray, Clinical symptoms (TB score > 6) and
bacillary load (reduction of bacillary load analysed in liquid sputum
using Mycobacterial Growth Indicator Tubes (MGIT) lectured at day
10 taken and Löwenstein-Jensen solid medium at week 0,2, 3 month
post initiation of treatment, 4 month (immediately before vaccination)
in Cohort A, week 0, 2 month post initiation of treatment and 3 month
(immediately before vaccination) in Cohort B.

2. radiographic response to treatment; transient deterioration might how-
ever be interpreted as a paradoxical inflammatory response, as agreed
by the DSMB;

3. clinical response to treatment according to the TB score;
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4. numbers of CD4 cells (≥ 250 cells/µL of blood) in case of HIV-1 co-
infection, and in addition, in absence of:

• grade 2-4 liver cell toxicity as evidenced by blood transaminase
values measured over time;

• grade 2-4 renal toxicity.

Note: In case of doubt the study team can consult to the Data Safety
Monitoring Board (DSMB) whether there is a beneficial response to drug
treatment as evidenced by sufficient.

If safety has been established after 8 weeks of vaccination of cohort A,
and only if the study team, the sponsor and the DSMB agree, and after
the METc has been notified, we will proceed to repeat all the steps de-
scribed above with cohort B. Should 3-4 events occur in the RUTI R© vac-
cinated group the study will not proceed to Cohort B and, after consulting
the DSMB, and upon notifying the METCs, more patients may be included
in Cohort A at vaccination 16 weeks after start of standard MDR-TB treat-
ment.

5.4 Study population

Population (base)

Patients diagnosed with pulmonary MDR-TB favourably responding to
standard MDR-TB treatment as described above, and admitted in either
the TB Unit of Beatrixoord, Haren, part of the Department of Pulmonary
Diseases & Tuberculosis, UMCG, Groningen, The Netherlands, or the TB
hospitals in in Kharkiv, Ivano-Frankivsk and Lutsk, Ukraine.

This study design intends to randomise a total of 27 patients between
the placebo arm and the RUTI R© arm as follows:

• Cohort A (6 RUTI R© Arm / 3 placebo Arm)

• Cohort B (12 RUTI R© Arm /6 placebo Arm)

Inclusion criteria

In order to be eligible to participate in this study, a subject must meet all of
the following criteria:

• females and males aged ≥ 18

– females of non-childbearing potential: at least 2 years post-menopausal
or surgically sterile (e.g. tubal ligation)



Chapter 5. RUTI R© Vaccination in Multidrug-resistant Tuberculosis 142
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– females of childbearing potential (including females less than 2
years post-menopausal) must have a negative pregnancy test
at enrolment and must agree to use highly effective methods
of birth control (i.e. diaphragm plus spermicide or male con-
dom plus spermicide, oral contraceptive in combination with
a second method, contraceptive implant, injectable contracept-
ive, indwelling intrauterine device, sexual abstinence, or a vas-
ectomised partner) while participating in the study and for 30
days after end of the study for each group.

– males must agree to use a double barrier method of contracep-
tion (condom plus spermicide or diaphragm plus spermicide)
while participating in the study and for 30 days after end of the
study for the respective group; or the male patient or his female
partner must be surgically sterile (e.g. vasectomy, tubal ligation)
or the female partner must be post menopausal

• The patient must provide written informed consent

• The patient must be willing and able to attend all study visits and
comply with all study procedures,

• MDR-TB patients with Mycobacterium tuberculosis (or Mycobacterium
africanum) by Löwenstein-Jensen solid medium culture, at least also
present in sputum;

• Diagnosed with active MDR-TB, and therefore managed with second
line TB drugs;

• TB score > 6

• Chest Xray

Inclusion criteria for vaccination:

• Having successfully completed 16 or 12 weeks (depending on the co-
hort) of MDR-TB treatment, fully supervised, and

• with beneficial initial response to therapy, evidenced by

– Clinical response criteria: patients admitted in a TB unit / hos-
pital routinely diagnosed with pulmonary MDR-TB (according
to clinical status)
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– Transient deterioration of chest radiographic abnormalities might
be explained by a paradoxical inflammatory response, and this
may therefore not necessarily be interpreted as treatment failure;
such decision depends on consensus with the DSMB; evidence
of improvement on chest x-ray.

– Microbiological response criteria: A reduction of the bacillary
load in the sputum has to be reported by means of the reduction
of bacillary counts in Löwenstein-Jensen solid medium compar-
ing the semiquantitative data on day 0 with 2, 3, 4 month in co-
hort A and on day 0 with 2, 3 month.

Exclusion criteria

A potential subject who meets any of the following criteria will be excluded
from participation in this study:

• Inability to provide written informed consent

• Women reported, or detected, or willing to be pregnant during the
trial period;

• Severity of illness precluding full evaluation: expected early death,
evidenced by respiratory failure, low blood pressure, WHO perform-
ance score 3-4; Central Nervous System involvement of TB (TB men-
ingitis, intra-cranial tuberculomas) as there is too little evidence for
effective drug penetration for second-line TB drugs;

• Major co-morbid conditions precluding full evaluation, i.e., active
lung cancer, acute coronary syndrome, heart failure exceeding NYHA
class 2; a diagnosis of metastasised malignancy; renal failure in excess
of creatinine clearance < 30 mls/min calculated by the Cockcroft-
Gault formula, which would severely complicate administration of
aminoglycosides and capreomycin, considered as the major second-
line TB drugs; obesity (BMI>30 kg/m2); chronic liver disease – Child-
Pugh class C;

• Any of the following laboratory parameters:

– Aspartate aminotransferase (AST) or alanine aminotransferase
(ALT) > 3 x upper limit of normal (ULN)

– total bilirubine > 2 x ULN

– Neutrophil count ≤ 500 neutrophils / mm3

– Platelet count < 50,000 cells / mm3
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• Receiving or anticipated to receive a daily dose of ≥ 10 mg of sys-
temic prednisone or equivalent within the period starting 14 days
prior to enrolment. Note: patients are allowed to receive an acute,
short course of methylprednisolone or prednisone or equivalent for
management of an acute exacerbation of COPD or reactive airway
disease in asthmatics

• Cytotoxic chemotherapy or radiation therapy within the previous 3
months

• HIV co-infection, if CD4 count < 250 copies/mL; those with ≥ 250
copies/mL are expected to be able to mount a sufficient cellular im-
mune response and will therefore be eligible

• Blood transfusion in the last three weeks prior to the trial

• Documented allergy to TB vaccines, notably to the RUTI R© vaccine.

Sample size calculation

Given that 18 subjects will receive RUTI R© vaccination the study will have
a 72% probability of detecting at least one SAE which occurs at the rate of
4% (i.e. the only observed SAE during the phase IIa trial). The probability
that no SAE will occur in 18 subjects vaccinated with RUTI R© will be 48%
[(1.00 − 0.04)18]. With this limited sample size the probability is high that
a SAE will be missed, i.e. 48%. Our criteria of acceptable safety of RUTI R©

vaccination in patients with MDR-TB are that no grade 3 or 4 Serious Ad-
verse Event may occur which is likely related to the study vaccine as judged
by the study team together with the DSMB.

The primary aim of this phase IIa safety trial is to prove that RUTI R© vac-
cination is safe in patients with active, MDR-TB. As a formal sample size
calculation is not possible for the end point safety and to detect a meaning-
ful difference in adverse events between actively vaccinated and control
participants, a convenience sample of 6+3 (Cohort A) and 12+6 (Cohort B)
individuals in this study (27 subjects in total) was chosen.

5.5 Methods

Study endpoints

Main study endpoint
The main endpoint of this study is safety. This will be assessed using
standard clinical, routine laboratory, and radiographic data obtained dur-
ing standard follow-up.
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• Local tolerability (limited function, swelling, redness, pain, itch) will
be examined daily during the first week and weekly in the remaining
7 weeks of follow up.

• Systemic tolerability (body temperature, generalised pruritus, rashes,
arthralgia, myalgia, nausea, malaise, headache) will be assessed daily
during the first week and weekly in the remaining 7 weeks of follow
up.

• Vital signs (blood pressure, heart rate, respiratory rate, and pulse-
oximetry) will be taken at weeks 8,12, 16 immediately before vaccin-
ation, 17, 18, 19, 20, 22 and 24 in Cohort A and at weeks 8,12 im-
mediately before vaccination, 16, 17, 18, 19, 20 and 22 in Cohort B
Adverse Events raised by patients spontaneously or observed by the
study doctor or attending physician during the study

• Chest x-rays will be taken during 2 month and at week 8 follow up
for assessment of lung lesions typical of mycobacterial disease (i.e.
granulomatous lesions)

• Laboratory tests at week 8,12, 16 immediately before vaccination in
Cohort A and at weeks 8,12 immediately before vaccination in Cohort
B , twice in the first weeks following vaccination at least three days
apart and at weeks 2 and 8 after vaccination:

– full blood count, haematology;

∗ Red blood cells (RBC)
∗ Haematocrite
∗ Haemoglobin
∗ Mean corpuscular volume (MCV), Hemoglobina corpuscu-

lar media (MCH), Hemoglobina corpuscular media concen-
tration (MCHC)

∗ White blood cells (WBC)
∗ Bands, Segments, Lymphocytes, Monocytes, Eosinophils

– serum chemistry Na, K

∗ Urea, Creatinine
∗ Alanine Transaminase (ASAT), Aspartate transaminase (ALAT),

gamma-glutamil transferase (GGT)
∗ Total-Direct bilirubine
∗ Total Protein
∗ Glucose
∗ liver and kidney function;

– Erythrocyte Sedimentation Rate (ESR), C Reactive Protein CRP);
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– Activated Partial Thromboplastin Time (APTT), International Nor-
malised Ratio (INR)

– Fibrinogen, Prothrombine time, Platelet count

Secondary study endpoints

Immunogenicity is the secondary study endpoint and will be evaluated
using

1. IFN-γ responses of stimulated PBMCs comparing placebo and inter-
vention group at three time points (at screening, before vaccination,
2 and 8 weeks post-vaccination). The technique used is ELISPOT
(Enzyme-linked immunosorbent spot). Investigations for determin-
ing correlates of immune protection to TB are ongoing and the tech-
nical specifications for the ex vivo IFN-γ ELISPOT assay are unknown
at this time. Decisions on the technical aspects for completing the ana-
lysis of correlates of immune protection for this study will be provided
when available.

2. A mycobacterial growth inhibition assay (MGIA). This functional im-
munogenicity assay measures directly the summative ability of the
patient derived PBMCs to control the mycobacterial growth in an ex
vivo system. Mycobacterial growth inhibition will be assessed using
a BACTEC MGIT (mycobacterial growth indicator tube; as used for
liquid culture) system as well as plate counting to measure the de-
crease of bacterial load upon vaccination in the presence of PBMCs.
The assessment will be performed after 4 days of PBMC co-culture
with Mycobacterium bovis BCG as immune target. To isolate PBMC, 32
ml of blood will be collected from each study participant at four time
points and placed in four BD Vacutainer CPTTM (cell preparation
tubes) containing sodium heparin. Blood will be centrifuged for 15
minutes at 1500 RCF (relative centrifugal force) at 18◦C to separate the
different components. PBMCs will be harvested, washed, resuspen-
ded in 10ml of RPMI-MGIT (RPMI+10% pooled human serum + L-
Glutamine) and frozen at -80◦C. Cryopreserved PBMC will be trans-
ported to London (London School of Hygiene and Tropical Medicine)
where the MGIA assay will be performed.

3. The fifth tube containing 3 mL of blood will be used to conduct tran-
scriptional assessments (collected in RNA Tempus tubes) to further
characterise the immune and transcriptional response to study vac-
cine depending on the current scientific understanding of correlates
of protection in tuberculosis research.

Exploratory endpoint

149 5.5. Methods

Difference between intervention and control group in time to sputum
culture positivity immediately before vaccination and at 8 weeks post--
vaccination grown in liquid culture (MGIT) read at 10 days.

C-reactive protein is important as possible biomarker of inflammation
at weeks 8,12,16 immediately before vaccination in Cohort A and at weeks
8,12 immediately before vaccination in Cohort B, twice in the first week
following vaccination at least three days apart and at weeks 2 and 8 after
vaccination to generate data that may help defining the optimal time to
administer RUTI R© instead of based on a fixed timeframe.

Randomisation, blinding, and treatment allocation

The randomisation will follow a computer-generated block-random list to
ensure equally distributed intervention and control subjects across the two
study centres; and will be conducted by a clinical epidemiologist and in-
fectious diseases specialist and sent for use to each study centre. Double
blinding will be maintained until after the pre-defined interim analysis
after the first 9 participants dosed at week 16 have been evaluated; and
upon completion after the second group of 18 participants have been dosed
at week 12. During the study, the only site staff member not blind will
be the pharmacist responsible of vaccine reconstitution. The patients, the
doctors that treat the patients, and the doctors that do the physical exam-
ination to identify AE’s/SAE’s will be blinded. The investigators will fol-
low the trial’s randomisation procedures, and will ensure that the code will
only be broken in accordance with the protocol. In case of any premature
un-blinding of the investigational product (e.g. accidental unblinding, un-
blinding due to a SAE) they will promptly document and explain it to the
principal / coordinating investigator. Patients can be un-blinded when

1. Treatment of a subject in medical emergency where knowledge of
treatment allocation is required;

2. Treatment of a subject for an SAE or AE if required;

3. Un the event of a SUSAR the participant’s treatment must be un-
blinded;

4. For the submission of trial data to the DSMB for the monitoring of
safety whereas in this case the study team (except the medical project
manager) will remain blinded.

Study procedures

The attending physician will propose to a potential study participant that
the study doctor or trial site coordinator comes to discuss inclusion in the
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trial (figure ??). 4 weeks upon start of MDR-TB treatment the patient will
be informed by the study doctor about the screening process and given
enough time to consider his participation in this screening process. Should
the patient consent to participate in the screening process the clinical his-
tory will be taken and inclusion and exclusion criteria will be assessed.
Next, evaluation of medical chart including age, sex, weight, length, eth-
nicity, co-morbidity, type of diagnosis, localisation of TB, medical history,
dose and duration of TB co-administered medications will be done. The
vital constants will be measured and blood will be drawn for a pregnancy
test (or via urine testing according to routine at study site), serology testing
for HIV, HBV, HCV), standard laboratory testing (biochemistry, haemato-
logy, blood count) and baseline immunogenicity testing. Patients with con-
firmed diagnosis of HIV-1 will only participate with sufficient CD4 count
as defined in the exclusion criteria. A chest X-ray will be taken as part of
standard care every two months. Liquid culture will be taken from spu-
tum. In week 0, month 2, 3 and 4 in Cohort A and week 0, month 2 and 3 in
liquid and solid culture from sputum will be taken again to assess whether
the patient is responding beneficially to treatment. Only participants that
respond favourably to MDR-TB treatment will be invited to apply the vac-
cine RUTI R© or placebo.

After evaluation of baseline parameters, and after ensuring the safety
points of beneficial antibiotic therapy as described above, Informed con-
sent to participate in this vaccination study will be obtained, with enough
time to consider his participation, and with an independent expert avail-

151 5.5. Methods

able to answer any questions. Once 16 weeks (for Cohort A) or 12 weeks
(for Cohort B) of standard MDR-TB treatment have been completed, the
attending physician (pulmonologist) will inject RUTI R© vaccine or placebo
to the participating MDR-TB patients at the appropriate time point after
starting of standard MDR-TB treatment.

Safety procedures will start simultaneously. On the day of vaccination,
the patient will be examined (physical examination and vital signs) before
vaccination and 4 hours post vaccination. In the first week post vaccination
the patient will be checked daily by the attending physician for any clinical
change, and physical examination including vital signs, appropriate blood
laboratory testing, chest X-ray, and other tests as clinically indicated will be
done. Following vaccination, routine blood indices and serum chemistry
will be done twice, at least three days apart. Special attention will be paid
to the site of inoculation on a daily basis, and the attending physician will
ask for adverse events.

In week 18 in cohort A and week 17 in cohort B, the patient will be ex-
amined by the attending physician, and vital signs will be recorded; labor-
atory and immunogenicity sampling will be performed. The inoculation
site will be assessed and the patient will be questioned on adverse events.

In week 19 in cohort A and week 18 in cohort B the patient will be ex-
amined by the attending physician, and vital signs will be recorded; labor-
atory sampling will be performed. The inoculation site will be assessed and
the patient will be questioned on adverse events.

In week 20 and 22 in cohort A and week 19 and 20 in cohort B, the pa-
tient will be examined by the attending physician, and vital signs will be
recorded; laboratory sampling will be performed. The inoculation site will
be assessed and the patient will be questioned on adverse events. Addi-
tionally, in week 20 in cohort A and 19 in cohort B, CD4 counts and viral
load will be determined in HIV co-infected patients in the frame of this
study.

In week 24 in cohort A and week 22 in cohort B the patient will be ex-
amined by the attending physician, and vital signs will be recorded. The in-
oculation site will be assessed and the patient will be questioned on adverse
events. A pregnancy test will be performed in women of child-bearing age
and a chest x-ray will be repeated for all patients. Standard laboratory test-
ing and sampling for immunogenicity read-out will be performed as well
as liquid and solid culture (MGIT-LJ).

The clinical isolates will be stored in the microbiology laboratory of each
centre for Whole Genome Sequencing if indicated to correlate the clinical
and immunological outcome to the infecting strain.
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Screening and inclusion RUTI R©/placebo vaccination Follow Up
Visit 1 2 3 4 5 - 11 12 13 14 15 16
Day 0 1-7 (daily) 14 21 28 42 56
Week 0-2 8 12 16 17 18 19 20 22 24
Information to patient & WIC X X
Clinical History X X
Inclusion & Exclusion criteria X X X
Vital signs X X X X X X X X X
Physical Examination X X X X X X X X X
Pregnancy test X X X
Serology (HIV, HBV, HCV) X X
Chest X-ray X X X X X
Concomitant Medication X X X X X X X X X X
Immunogenicity Sampling X X X X X X
Standard Laboratory Testing X X X X X
CD4 counts and viral load (in HIV+) X X X
Bacillary load X X X X X
Vaccination of RUTI or placebo X
Local tolerability (inoculation site evaluation) X X X X X X X
Adverse events (spontaneous and after questioning) X X X X X X X
Active TB surveillance X X X X X X X X X X

Table 5.1: Summary of Study Assessments Phase IIa: Safety and Immuno-
genicity of RUTI R© in MDR-TB patients responding to treatment

Withdrawal of subjects and premature termination of study

Subjects can leave the study at any time for any reason if they wish to do so
without any consequences. Study participants deciding to leave the study
do not necessarily have to give a specific reason to stop, but the study team
members will invite the participant leaving the study to explain their de-
cision to do so. The investigator can decide to withdraw a subject from the
study for urgent medical reasons or if there is any reason to think that com-
pletion of protocol or data validity is compromised. Any SAE or SUSAR
may result in the decision by PI and co-PIs to withdraw a participant from
the study. Any subject leaving the study for reasons other than SUSAR
or SAE will be replaced. Included patients will receive RUTI R© vaccine
in Beatrixoord, a TB referral centre in the Netherlands and the TB hospit-
als in Kharkiv, Ivano-Frankivsk and Lutsk, Ukraine. Usual standard care
is offered to the patients who wish to stop the participation in this study.
Should a grade 3-4 event occur (grade 3 refers to events which are severe,
are medically significant but not immediately life threatening, require hos-
pitalisation or prolongation of hospitalisation; grade 4 event refers to life-
threatening events where urgent intervention is required), the DSMB and
the METc will be notified, and the PI, in collaboration with the study team
members (co-PIs and trial site coordinators) and the sponsor may decide to
put the study on hold, or to prematurely terminate the study.

5.6 Safety reporting

Temporary halt for reasons of subject safety

In accordance to section 10, subsection 4, of the WMO, the sponsor will sus-
pend the study if there is sufficient ground that continuation of the study
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will jeopardise subject health or safety. The sponsor will notify the accred-
ited METC without undue delay of temporary halt including the reason for
such an action. The study will be suspended pending further review by the
accredited METC. The investigator will take care that all subjects are kept
informed.

AEs, SAEs and SUSARs

Adverse events (AEs)
Adverse events are defined as any undesirable experience occurring to a
subject during the study, whether or not considered related to the invest-
igational product. All adverse events reported spontaneously by the sub-
ject or observed by the investigator or his staff will be recorded. All AE’s
will be followed until they have abated, or until a stable situation has been
reached. Depending on the event, follow up may require additional tests or
medical procedures as indicated, and/or referral to the general physician
or a medical specialist. SAEs need to be reported until the end of study as
defined in the protocol.

Serious adverse events (SAEs)
A serious adverse event is any untoward medical occurrence or effect that
at any dose:

• results in death;

• is life threatening (at the time of the event);

• requires hospitalisation or prolongation of existing inpatients’ hospit-
alisation;

• results in persistent or significant disability or incapacity;

• is a congenital anomaly or birth defect;

• Any other important medical event that may not result in death, be
life threatening, or require hospitalisation, may be considered a seri-
ous adverse experience when, based upon appropriate medical judge-
ment, the event may jeopardise the subject or may require an inter-
vention to prevent one of the outcomes listed above.

All SAEs (including SUSAR) will be reported immediately to the PI; the
PI will inform the co-PIs, the members of the DSMB as well as the METc
within 24h after becoming aware of the SAE with a provisional, written
report. The trial site coordinators will be responsible for immediate com-
munication, i.e. within 12 hours after becoming aware of the SAE, to the
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coordinating principal investigator in case of any SAE. The preliminary re-
port may result in the decision to put the study on hold; both the PI as well
as the DSMB may decide to put the study on hold until further details be-
come available that may result in the decision to continue the study. All
decisions will be communicated to the METc, as well as all members of the
study team. In order to ensure effective communication, routine monthly
tele-conferences either by telephone or Skype will be arranged; for any SAE
or other matter requiring urgent contact between the study team members
an internet-based messenger group account will be used and, if necessary,
a tele-conference will be organised on the same day as we became aware of
the SAE. During the tele-conferences the study site coordinators and prin-
cipal investigators will participate. Please see below for a detailed account
of SAE / SUSAR reporting.

In The Netherlands, the sponsor will report the SAEs through the web
portal ToetsingOnline to the accredited METC that approved the protocol,
within 7 days for SAEs that result in death or are life threatening followed
by a period of maximum 8 days to complete the initial preliminary report.
All other SAEs will be reported within 15 days after the sponsor has first
knowledge of the serious adverse events.

In Ukraine, the sponsor has the legal responsibility to notify both the
local regulatory authority and other regulatory agencies about the safety
of the product under clinical investigation. All SAEs will be collected that
occur during the trial and 30 days upon completion of the study. The spon-
sor must notify the Ukrainian Drug Agency. The sponsor will notify the
Ukrainian Ethics Committees that approved the protocol, within 7 days for
SAEs that result in death or are life threatening followed by a period of
maximum 8 days to complete the initial preliminary report. All other SAEs
must be reported within 15 days after the sponsor has first knowledge of
the SAE. Once per year the sponsor shall inform the National Agency of
Drugs, and the Ethics committee with a list of all SAE and AE and a report
on patient safety.

Suspected unexpected serious adverse reactions (SUSARs)

Adverse reactions are all untoward and unintended responses to an in-
vestigational product related to any dose administered. Unexpected ad-
verse reactions are SUSARs if the following three conditions are met:

1. the event must be serious;

2. there must be a certain degree of probability that the event is a harm-
ful and an undesirable reaction to the medicinal product under in-
vestigation, regardless of the administered dose;

3. the adverse reaction must be unexpected, that is to say, the nature
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and severity of the adverse reaction are not in agreement with the
product information as recorded in the Investigator’s Brochure for an
unauthorised medicinal product.

The sponsor will report expedited the following SUSARs through the
web portal ToetsingOnline to the METC: SUSARs that have arisen in the
clinical trial that was assessed by the METC as well as SUSARs that have
arisen in other clinical trials of the same sponsor and with the same medi-
cinal product, and that could have consequences for the safety of the sub-
jects involved in the clinical trial that was assessed by the METC.

The remaining SUSARs are recorded in an overview list (line-listing)
that will be submitted once every half year to the METC. This line-listing
provides an overview of all SUSARs from the study medicine, accompan-
ied by a brief report highlighting the main points of concern. The expedited
reporting of SUSARs through the web portal ToetsingOnline is sufficient as
notification to the competent authority.

The sponsor will report expedited all SUSARs to the competent author-
ities in other Member States, according to the requirements of the Member
States. The expedited reporting will occur not later than 15 days after the
sponsor has first knowledge of the adverse reactions. For fatal or life threat-
ening cases the term will be maximal 7 days for a preliminary report with
another 8 days for completion of the report.

In case a SUSAR / SAE is suspected or considered the trial site coordin-
ator will notify the principal coordinating investigator. The reporting in-
vestigator will inform the coordinating investigator who will then follow
the standard procedure to inform the DSMB, the accredited Ethics Com-
mittees, all study team members as well as the sponsor. The Principal in-
vestigators, the coordinating investigator, the sponsor as well as the DSMB
may decide to put the study on hold; resuming is only considered after
all discussions have been completed with full disclosure of relevant data.
DSMB members have the right to break the blinding code and look at the
data. If the SUSAR or SAE is linked to the Investigational Product the study
might be aborted. In this case a full report will be provided to the sponsor,
and the data will be submitted for publication. Should the DSMB decide
that the AE is not related to the Investigational Product the study subject
will be replaced and the study will otherwise be continued as planned.

Annual safety report

In addition to the expedited reporting of SUSARs, the sponsor will submit,
once a year throughout the clinical trial, a safety report to the accredited
METC, competent authority, and competent authorities of the concerned
Member States. This safety report consists of: a list of all suspected (un-
expected or expected) serious adverse reactions, along with an aggregated
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summary table of all reported serious adverse reactions, ordered by or-
gan system, per study; and a report concerning the safety of the subjects,
consisting of a complete safety analysis and an evaluation of the balance
between the efficacy and the harmfulness of the medicine under investiga-
tion.

Data Safety Monitoring Board (DSMB)

The main purpose of the DSMB is to review safety locally and systemically,
identify adverse events which could be a potential signal, comment on the
integrity of the database and understand the data in terms of un-blinding.
After the cohort A has finished the study, the DSMB will review the safety
data and take the decision whether the Cohort B can be vaccinated or not
based on possible safety signals. In this study, members of the DSMB will
also be invited (if deemed necessary by the investigator) to assess eligibil-
ity of potential study participants in an anonymised fashion. In this case,
only if the study team and the DSMB agree, the study participants will be
accepted to be in the study and receive RUTI R© vaccine or placebo.

The advice(s) of the DSMB will only be sent to the sponsor and study
team of the study. Should the study team decide not to fully implement
the advice of the DSMB, the principal investigator will send the advice to
the reviewing METC, including a note to substantiate why (part of) the
advice of the DSMB will not be followed. The communication between the
study team and the DSMB will be channelled through the medical project
manager. Criteria based on which the DSMB can decide to put the study
on hold include the occurrence of grade 3 or 4 events. Should one grade 3
or 4 event occur in Cohort A the DSMB may decide either not to proceed
to Cohort B and repeat Cohort A (vaccination after 16 weeks of standard
MDR-TB treatment) or put the study on hold.

5.7 Statistical analyses

The study analysis will be performed on the final data that will become
available after the database is formally locked. During interim analysis
between Cohort A and B only the DSMB will be supplied by un-blinded
data by the independent study epidemiologist. Patient demographic data,
clinical, and radiographic parameters, co-morbidities, co-infection, full labor-
atory data including blood indices, blood chemistries, as well as all micro-
biological data will be described and analysed by descriptive statistics per
treatment group and visit, for absolute and change from baseline results
(i.e. prior to start of intervention). By-intervention descriptive statistics
will serve to identify any imbalances between the randomised treatment
groups (i.e. RUTI R© vaccinated and placebo vaccinated participants). Sum-
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maries will be provided for the full analysis set. Subject’s demographic
and disease characteristics at baseline and at visits will be presented in two
cohorts of subjects, by their intervention vaccine or placebo. For quantitat-
ive parameters, descriptive statistics will be mean, standard deviation, me-
dian, range of 1st and 3rd quartile, range of minimum and maximum, and
number of valid observations by treatment group. Mean, median and inter-
quartile range will be reported to a precision of one or two decimal place
more than the individual measurements; standard deviation will be repor-
ted to a precision of two decimal places more than the individual meas-
urements. For qualitative parameters (categorical or ordered), frequency
counts and percentages of each category will be calculated by treatment
group. Percentages will be reported up to 1 decimal place.

Primary study parameter(s)

Our hypothesis is that no SAEs will occur due to vaccination with RUTI R©

vaccine, which are not due to standard MDR-TB treatment. The safety pro-
file of RUTI vaccine will be evaluated based on the number and percent-
age of solicited and unsolicited AE’s recorded over the post-vaccination
follow-up period for all subjects. The safety parameters will be analysed
and presented as follows:

• AE’s will be listed and summarised by system organ class and pre-
ferred terms for each treatment group using descriptive statistics

• Tolerability assessments will be listed per patient and summarised
using frequency counts or descriptive statistics

• Physical examination results will be summarised using frequency counts
and shift tables

• concomitant medication will be coded using the World Health Organ-
ization Drug Reference List (WHO-DRL) and Anatomic Therapeutic
Chemical (ATC) classification, listed per patient and summarised per
treatment group.

• The proportion of subjects in the control and RUTI R© vaccine treat-
ment groups with at least one AE will be compared using Fisher’s Ex-
act test; two-sided exact 95% confidence intervals will also be presen-
ted for proportions of grouped AE’s preferred terms, within treat-
ment groups. Additional summaries will present the number (per-
centage) of subjects with AE’s by severity and by relationship to study
vaccine; each subject will be counted once per preferred term at the
greatest severity or most related state recorded for that term.
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The data will be analysed for each Cohort separately; the SAEs, AE’s
and other safety assessments that occurred in the RUTI R© vaccine and placebo
groups will be compared and tested for statistical significance using Stu-
dents T-Test, if not otherwise specified, assuming normal distribution.

Secondary study parameters

Our hypothesis is that PBMC of RUTI R© vaccinated-patients induce i) more
IFN-γ Spot Forming Units when stimulated with selected antigens ex vivo
and ii) are better able to contain mycobacterial growth ex vivo compared
to PBMCs of placebo vaccinated patients. The immunogenicity parameters
(IFN-γ Spot Forming Units in PBMCs and the growth inhibition assay) will
be listed per patient and summarised using descriptive statistics by treat-
ment group and visit (baseline, week 2 and week 8). The RUTI R© vaccinated
group will be compared to the Placebo-vaccinated group.

1. An ex vivo IFN-γ ELISPOT assay will be used to assess immune re-
sponse to vaccine. Descriptive statistics will be used to summarise
T cell response by treatment group and stimulation antigen. Sum-
maries will include the assessment of response at all pre- and post-
vaccination immunology time points, as well as change from pre-
vaccination to each post-vaccination time point. Investigations for
determining correlates of immune protection to tuberculosis are on-
going and the technical specifications for the ex vivo IFN-γ ELISPOT
assay are unknown at this time. Decisions on the technical aspects for
completing the analysis of correlates of immune protection for this
study will be provided in a separate analytic plan, when available.

2. Exploratory immune protection assays. A Mycobacterial Growth In-
hibition Assay will be compared for time-point and RUTI R© and placebo
vaccinated patients. An analysis of covariance (ANCOVA) will be
used, with intervention and time point (week 2 and 8) as main effect
and baseline value as covariate in order to compare whether RUTI R©

induced a different immunogenicity response than placebo. The data
and comparisons between the treatments will be described by the
least square means adjusted in accordance to the ANCOVA analysis.

3. Analyses of other immunological or transcriptional assessments may
be performed to further characterise the immune and transcriptional
response to study vaccine. If warranted, results will be summarised
by treatment group at baseline and time point as described above for
each parameter, otherwise results will be provided in subject data list-
ings only.
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Other study parameters

The exploratory endpoint efficacy will be compared between the vaccine
and placebo group. We hypothesise that the liquid culture of RUTI R© vac-
cinated patients will take longer to become positive (= time-to-positivity)
in the MGIT system than the culture of placebo-vaccinated patients. To this
end the difference in time-to-positivity measured at baseline and at 8 weeks
post-vaccination will be compared and tested using the students T-Test.

Interim analysis

An independent epidemiologist not involved in the daily conduct of the
study will perform the interim analysis after completion of enrolment of
the first 9 study subjects exposed to RUTI R© vaccine or placebo after week
16 of start if treatment. If no important (grade 3-4 events) side effects have
been detected, the study team in collaboration with the sponsor and the
DSMB, and after notifying the METc, will be allowed to proceed to the next
group of 18 patients to be vaccinated with RUTI R© vaccine or placebo at
week 12. Un-blinded results will be generated by the interim analysis epi-
demiologist and these results will be exclusively sent to the DSMB and the
Ethics Committees by the medical project manager. The interim analysis
will entail tables for the endpoint safety listing AE’s and other safety para-
meters per patient visit and patient group.

5.8 Ethical considerations

The clinical trial will be conducted according to the principles of the Declar-
ation of Helsinki (October 2008), the Medical Research Involving Human
Subjects Act and the ICH guidelines. The sponsor/investigator has a liab-
ility insurance which is in accordance with article 7 of the WMO. The spon-
sor has an insurance which is in accordance with the legal requirements
in the Netherlands (Article 7 WMO) and Ukraine. This insurance provides
cover for damage to research subjects through injury or death caused by the
study. The insurance applies to the damage that becomes apparent during
the study or within 4 years after the end of the study.

Recruitment and consent

Potential participants in the Tuberculosis Center Beatrixoord, Haren, The
Netherlands will be informed by a study doctor of this center, about the
purpose of the study, the investigational procedures and the potential risks
(side effects) and benefits. Potential participants will have sufficient time,
i.e. minimal 48 hours, to consider the decision to participate in this study.
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Patients not able to speak Dutch or English will be informed by means of
an interpreter.

Potential participants in the hospitals of Kharkiv, Ivano-Frankivsk and
Lutsk, Ukraine. will be informed by a study doctor about the purpose of the
study, the investigational procedures and the potential risks (side effects)
and benefits. Potential participants will have sufficient time, i.e. minimal 48
hours, to consider the decision to participate in this study. Patients not able
to speak Ukrainian or English will be informed by means of an interpreter.

Benefits and risks assessment, group relatedness

The possible benefits of this study are obtaining scientific information about
the administration of RUTI R© vaccine in MDR-TB patients after the intens-
ive phase of MDR-TB treatment. The results can be extrapolated also to
patients treated for drug sensitive TB. Safety has been demonstrated in two
earlier clinical trials and immunogenicity was shown in several in vitro
and in vivo models. If RUTI R© vaccination is safe in active MDR-TB pa-
tients the next step will be to conduct a large, randomised efficacy trial
in which the efficacy of RUTI R© to shorten treatment, to avoid relapse or
re-infection of TB can be assessed. Toxicity studies showed no relevant ef-
fects after single or repeated dosing. Studies performed in mice, guinea
pigs, and goats showed a local transient inflammatory response at the in-
jection site. No systemic toxicity (weight loss or increased granulomatous
response) was detected in any of the experiments. In the phase I clinical
trial no SAE was reported, in the phase IIa trial two SAEs were reported,
only one of them with likely causality to the study vaccine and this SAE
resolved at the end of the study. Most occurring AEs were injection site
reactions, induration, local nodules and local pain, sterile abscesses, swell-
ing, ulcer, headache, and nasopharyngitis. These AE’s were mostly mild
and well tolerated. Other risks include complications while drawing blood
(local hematomas or infection, excessive bleeding after venepuncture) or
being exposed to x-rays. However, the X-ray exposure is minimal (one
photo equals 0,3 mSv compared to the annual background radiation in the
Netherlands of 2-2,5 mSv).

To conclude, this study encloses risks which are outweighed by the ad-
vantages: Apart from standard risks during hospital admission (i.e. com-
plications from drawing blood) the main risks are local reactions follow-
ing vaccination which are unpleasing but very likely not dangerous. Seen
the enormous failure of the worlds medical community to stop the emer-
gence of MDR-TB, a disease with only 50% treatment success requiring up
to 24 months of potentially toxic second-line antimicrobials, and the ab-
sence of any novel approach / vaccine to change the current, failing treat-
ment paradigm, we believe that the patients included in this study and all
MDR-TB patients beyond will profit from the results obtained from this
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safety study.

Handling and storage of data and documents

For patient data and responses to Case Report Forms we use the software
OpenClinica hosted and approved by the Trial Coordination Center (TCC)
Groningen, The Netherlands. The data entries will be checked and super-
vised by the monitors for all patients and for all entered data. All data, in-
cluding data from the Ukrainian trial site, will be safeguarded on Gronin-
gen servers with their respective data storage and back-up plans. Only
persons involved in the study and after prior training will receive access
to the data using individual and unique usernames and passwords. These
persons include the study personnel, the monitors, the auditor, and if re-
quested governmental agencies. The key to the subject identification code
will be safeguarded using an anonymous study number with the code kept
in a secured file at the centre where the patients are being admitted. The
handling of personal data will be in accordance with the Dutch Personal
Data Protection Act (in Dutch: De Wet Bescherming Persoonsgegevens,
Wbp). The data, collected in a database will be kept for the period of 15
years. Human material will be kept for 5 years and, if considered appro-
priate, data and samples could be used for different studies, as indicated
in the patient consent form. After the period of 5 years samples will be
destroyed.

Clean File for the final database will be declared when all data have
been entered and a quality check on a sample of the data has been per-
formed. The database will be locked after Clean File has been declared and
data extracted for statistical analysis. Treatment code will not be broken
until clean file. Study team meetings will be held as needed prior to or dur-
ing the study. The medical, nursing and other staff involved in the study
will receive proper education/information on how to conduct the study
according to the protocol. Authorised representatives of the regulatory au-
thority may visit the center to perform inspections, including source data
verification.

Monitoring and Quality Assurance

Monitoring will be executed in compliance with the NFU (The Netherlands
Federation of University Medical Centres)-guideline “Quality Assurance
of research involving human subjects 2.0”. Monitoring for this study at
Beatrixoord, Haren will be performed by the TCC of the UMCG. They
will provide an independent and qualified monitor. For the trial sites in
Ukraine, an independent CRO based locally was trained to perform the
monitoring. To ensure patient’s rights, wellbeing and safety, compliance as
well as quality of data, the monitors will visit the sites on a regular basis.
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For this study the risk classification is considered high (based on the NFU
guideline), which implies intensive monitoring of at least 3 visits per site
per year. Frequency of the visits depends on the actual patient inclusion
rate and the observed events and deviations on a site.

The monitor will verify the following items: patient flow (inclusion
and dropout rate); Informed Consent Forms (presence, dates, signatures);
Trial Master File and Investigator Site File (presence of all essential doc-
uments); in- and exclusion criteria; primary endpoint; SAEs / SUSARs
(missed events, reporting procedures); study treatment (patient instruc-
tions, administration, accountability). 100% source data verification will
be performed for all patients on a pre-selected set of data (focused on end-
points and safety). Source documents are defined as the patient’s hospital
medical records, clinician notes, laboratory print outs, digital and hard cop-
ies of imaging, memos, electronic data etc.

The monitor will verify the compliance to study procedures, Stand-
ard Operating Procedures and other instructions. The presence of certi-
ficates, Standard Operating Procedures and instructions related to devices,
facilities, laboratories, pharmacy and other departments involved will be
checked. Findings from the monitoring visits will be reported by the mon-
itor to the sponsor-investigator through a monitoring visit report. It is the
responsibility of the sponsor-investigator to follow up on findings, devi-
ations, queries or other issues where required.
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For this study the risk classification is considered high (based on the NFU
guideline), which implies intensive monitoring of at least 3 visits per site
per year. Frequency of the visits depends on the actual patient inclusion
rate and the observed events and deviations on a site.

The monitor will verify the following items: patient flow (inclusion
and dropout rate); Informed Consent Forms (presence, dates, signatures);
Trial Master File and Investigator Site File (presence of all essential doc-
uments); in- and exclusion criteria; primary endpoint; SAEs / SUSARs
(missed events, reporting procedures); study treatment (patient instruc-
tions, administration, accountability). 100% source data verification will
be performed for all patients on a pre-selected set of data (focused on end-
points and safety). Source documents are defined as the patient’s hospital
medical records, clinician notes, laboratory print outs, digital and hard cop-
ies of imaging, memos, electronic data etc.

The monitor will verify the compliance to study procedures, Stand-
ard Operating Procedures and other instructions. The presence of certi-
ficates, Standard Operating Procedures and instructions related to devices,
facilities, laboratories, pharmacy and other departments involved will be
checked. Findings from the monitoring visits will be reported by the mon-
itor to the sponsor-investigator through a monitoring visit report. It is the
responsibility of the sponsor-investigator to follow up on findings, devi-
ations, queries or other issues where required.
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by Matthias I. Gröschel1,2, Timothy M. Walker3, Tjip S. van der Werf2, Christoph
Lange4,5,6,7, Stefan Niemann1,7 and Matthias Merker1

1 Molecular and Experimental Mycobacteriology, Research Center Borstel, Germany
2 Department of Pulmonary Diseases and Tuberculosis, University Medical Center Gronin-
gen, Groningen, The Netherlands
3 Nuffield Department of Medicine, University of Oxford, John Radcliffe Hospital, Oxford,
UK
4 Clinical Infections Diseases, Research Center Borstel, Germany
5 International Health / Infectious Diseases, University of Lübeck, Lübeck, Germany
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