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1. OVERVIEW

Chikungunya virus (CHIKV), a mosquiterne pathogen that causes Chikungunya fever (CHIKF), has been
spreading throughout Asia, Africa, and parts of Europe in recent timésrmerly indigenous to tropical Africa,
recent large outbreaks have been reported in parts of South East Asia and due to global travel, the risk of
spreading CHIKV in neendemic regions, such as Europe and the United States, has increased.

CHIKV is transmitd to humans primarily by Aedes aegypti and Ae.albopictus, which are common in many- non
tropic urban areas. Transmission of the virus can occur in an urban cycle whereby the mosquito spreads the
disease from an infected human to an uninfected human, follamg an epidemiologicapattern similar to dengue
fever. Even vertical transmission of CHIKV from mother to fetus, causing congenital illness and fetal death, seems

possible.

Most individuals will present with symptomatic disease after an incubation pediof three to seven days (range,-2

12 days). Not all individuals infected with the virus will develop symptoms, approximately-28%6 of persons with
antibodies to Chikungunya virus have asymptomatic infections. However, individuals acutely infected with
Chkungunya virus, whether clinically apparent or asymptomatic, can contribute to the transmission of the disease
if active vectors are present.

Acute disease is mostlcharacterized by the acute onset of high fever (>102°F/ 39°C). The fevers typically last
from several days up to two weeks. Other signs and symptoms may include, headache, diffuse back pain,
myalgias, nausea, vomiting, polyarthritis, rash, and conjunctivitis. After the onset of fever, the majority of infected
persons develop severe, often delifating polyarthralgia. Joint symptoms are usually symmetric and occur most
commonly in wrists, elbows, fingers, knees, and ankles but also more proximal joints. The lower extremity
arthralgias can be severely disabling resulting in slow, broad based, tired gait, which can persist for months. The
patients suffer from severe pain, tenderness, swelling and stiffness and they cannot perform normal tasks or go to
work.

During the La Reunion Epidemic a number of unusual clinical presentations were observadluiding hepatitis,
autoimmune neurologic pathologies (GuillaiBarré), cardiologic manifestations and death. The case fatality ratio
(CFR) during the 2006 La Reunion epidemic has been estimated to be 1:10001%), with most deaths occurring

in neonates, adults with underlying medical conditios and older people (>65 years)During anepidemic in
Mauritius (2005-2006) and India (2006) a CFR of 4.5% and 4.9% was reported. The difference in fatality rates
can be explained by difference in pathogenicity of ¢hviral strains causing the epidemic, but also by the difference
in medical care of infected patients. Calculated estimates from annualized averages over combined epidemic and
interepidemic periods suggest 33 to 26K deaths annually attributed to Chikungumfever. Up to 46K patients per

year can develop a chronic infection.

The vaccine includes a backbone of measles virus (Schwarz Vaccine strain), which has been developed at the
Institute Pasteur. Chikungunya Virus structural proteins have been insertedoithe MV genome (MMCHIK) and
are expressed as the vaccine antigens. The backbone has already been tested in previous trials ofHMV
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construct. A detailed description of the vaccine construct and mechanism of action can be found in the
investialuteor sd br

1.1  Study Objectives

1.1.1 Primary Obijective

1 To investigate the immunogenicity and safety of MSHIK 28 days after primary immunization regimen,

comprising one or two vaccinations

1.1.2 Secondary Objectives
1 To investigate the immunogenicity, safety and tolerabjlitof MMCHIK booster dose 24 weeks after
primary immunization
1 To investigate the immunogenicity, safety and tolerability of MOHIK during the vaccination period up to
28 days after the lastvaccination(i.e. afterthree or five vaccination$.

1 To identifydose and schedule of MMCHIK to forward to Phase 3 clinical development

1.2  Study Design

The MVCHIK202 study is a double blinded, randomized, Priorix® and placelontrolled, dose finding, mult
center phase 2 trial in 320 healthy volunteer subjectsvill be randomized to one of six treatment groups (A, B, C
D, M1 or M2) differing in dosage and scheduling of vaccinations

Treatment plan:

1 Group A + B: two doses of 0.3 mL MEHIK low dose 5x18 (+ 0.5 log) TClky/ dose vs. two doses of 0.5
mL control vaccing(e.g Priorix®)

T Group C + D: two doses of 0.3 mL MYHIK high dose 5x18(+ 0.5 log) TCl/ dose vs. two doses of 0.5
mL control vaccine

1 AUT:Group M1 + M2: after one dose of 0.5 mL control vaccine, two doses of 0.3 mL fMIK low dose
5x104 (x 0.5 log) TClky/ dose at different time points

1 GER:Group M1 + M2: after one dose of 0.5 mL control vaccine, two doses of 0.3 mL ¥MIKhigh dose
5x105 (+ 0.5 log) TClky/ dose at different time points

Group Vaccine Vaccine on day Placebo on day

MV-CHIK low dose or
A - 0+28 196
control vaccine

MV-CHIK low dose or
B - 28 + 196 0
control vaccine

MV-CHIK high dose or
C - 0+28 196
control vaccine
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MV-CHIK high dose or
D 28 + 196 0
control vaccine

M1 control vaccine and -28
AUT/GER : 168 + 196
MV-CHIK low/high dose 0+28
M2 control vaccine and 28
AUT/GER : 0+28
UT/G MV-CHIK low/high dose 168 + 196

All subjects of group A, B, C and D will receive three .iimjections on study day 0, 28 and 196. Subjects of group
A and B will receive MCHIK low dose or contrataccine Priorix® (or equivalent measles vaccine) and subjects of
group C and D will be treated with MEHIK high dose or contralaccine (Priorix® o equivalent measles vaccine).

All subjects of group A, B, C and D additionally will be randomized to one of two treatment sequences: group A and
C will receive MMCHIK or contrelvaccine Priori® on study day 0 and 28, followed by placebo on day 196, and
group B and D receive placebo on day 0 and M3HIK or Priorix® on day 28, followed by an additional vaccination

of the same product on day 96 (boosting vaccination).

All subjects of the measle booster group M1 and M2 will receive five i.m. injections on study d&g, 0, 28, 168
and 196. The first vaccination will be Priorix® or equivalent measles vaccine on study d2§. Group M1 will
receive MVVCHIK lowhigh dose vaccinations on day 0 and ay 28 and placebo on day 168 and 196. Group M2
will receive placebo on day 0 and 28 and MEZHIK lowhigh dose on day 168 and on day 196.

Group A, B, C and D will be merged into a first category labeled as Group A/B/C/D. Group M1 and M2 will be
merged inb a second category labeled as Group M1/M2.

All subjects will be followed for safety and immunogenicity evaluation until day 22ze estimated study duration
per subject will be 3337 weeks (~8 months), respectively. Overall study duration is estimateal lbe 3 years from
study initiation until reporting.

1.3 Endpoints

1.3.1 Primary Endpoint
Immunogenicity onDay 56 confirmed by the presence of functional anthikungunya antibodies as determined by
the plaque reduction neutralization test (PRNJ)

1.3.2 SecondaryEndpoints
1 Immunogenicity onDay 0, 28, 196 and 224; additionally for group M1 and M2 omay -28 and 168 as
confirmed by the presence of functional antthikungunya antibodies as determined by the plaque
reduction neutralization test (PRNsb) and by ELISA.
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1 Measurement of antimeasles antibodies on day 0, 28, and 56; additionally for group M1 and M2 on day
28 as determined by ELISA.

Solicited local and systemic adverse events (AES)

Serious adverse events (SAES)

Rate of AEs during the 28 day postaccinationperiod

Safety laboratory parameters (hematology, serum chemistry, urinalysis)

Shedding of live recombinant virus until day 196 (subset of subjects)

Induction of a Chikungunya virus specific T cell responses (subset of subjgcts

=A =4 =4 =4 4 -4 -4

Pre-existing antivector immunity:
o Immunogenicity of Chikungunya vaccine in the presence of recently boosted measles immunity
(measles booster groups M1 and M2).
o0 Relation of postvaccination antichikungunya plaque reduction neutralization titers (PRb) and

baseline antimeasles ELSA titers (all treatment groups).

1.4  Sample Size Calculation
No formal sample size calculation was performedsample size for this studywas determined on grounds of
feasibility and canmon practice in similar trials. Number of subjects planned is 320. Ressllbf the predecessor

study MMCHIK101 allow to assess the usefulness of the chosen sample size.
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1.5 Flowchart

1.5.1 Treatment Schedul&or Austria
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1.5.3 Austria
Screening Visit* Visit 0 Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6 Early
Study Day Day -35* Day -28 Day 0 Day 28 Day 56 Day 168 Day 196 Day 224  [Termination|
) M1+M2Z day 0
. " M1+M2: -35t0-28 | M1+M2: 5 d; Y 25 d| +5d +10d +10d +10 d
Time windows / treatment groups AD: Tt |mAD 281 sty day 4 VOV st once on d af oroups al oroups only M1+M2 all groups allgroups
Informed consent X
Inclusion/exclusion criteria (1) X X X (14) X X X (14) X
HIV, hepatitis B/C, [blood: 8-10 mL] X
Demographic data X
Physical examination X
Vaccination history X
Hematology blood sample [3-5 mL] (6) X X X X
Coagulation parameter [blood: 3-5 mL] (7) X X X X
Chinical chemistry serum [8-10 mL] (8) X X X X
Urinalysis (10) X X X X
Medical history X X (2)
Concomitant medications X X X (14) X X X (14) X X X
Assessment of arthralgia X X X (14) X X X (14) X X X
Symptom-directed physical exam (3) X X (14) X X X (14) X X X
Vital signs (4) X X X (14) X X X(14) X X X
Urine pregnancy test (9) X — X X (14) X X X (14) X X X
Randomization | M1+m2 ABCD
L
Study treatment: vaccination X (14) X X X (14) X
Immunogenicity 1: serum [blood: 16-20 mL] X (14) X X X X(14) X X X
Immunogenicity 2 (5.1): [blood: 16-20 mL] X(14) X X X X (14) X X X
Measles antibody titer [no additional blood] X (14) X X X X
T- cell analysis (5.2): [blood: 24-30 mlL] X X X X (14) X X X
Measles virus shedding (13):
[blood: 2-3 mL, urine and saliva] x(13) X(3) x(13)
Local tolerability (12) X (14) X X X X(14) X X X
Dispense subject diary (11) X(14) X X X (14) X
Collect subject diary (11) X (14) X X X (14) X X
Adverse events X(14,2) X(2) X X X(14) X X X
* Screening visit within 7 days before randemization
n After randomization, only exclusion criteria which could influence the subject’s eligibility throughout the study will be checked. The following exclusion criteria are concerned: 1, 7, 8, 10. 19, 20, 21, 22 and 23
(2) Symptoms noted prior to randomization are not considered adverse events but will be recorded as medical history
3) Including system-based nent if r ry according to symptom-directed physical examination. (section 11.2.2)
) Systolic and diastolic blood pressure, body temperature and pulse
(5.1) Sites outside of Vienna: serum samples (blood 2x 8-10 mL) to be collected for additional immunogenicity analyses (cress neutralization and passive transfer)
(5.2) Vienna sites only: PBMCs will be isolated from fresh blood (blood 24-30 mL and once at V3 48-60 mL). (section 8.3.2)
(6) Hemoglobin, hematocrit, erythrecyte count, differential white blood count, platelets (EDTA blood: 3-5 mL)
M Prothrombin time, aPTT, fibrinogen (blood: 3-5mL)
(3) Creatinine, sodium, potassium, calcium, aspartate aminotransferase (AST), alanine aminotransferase (ALT), alkaline phosphatase, bilirubin (blood 8-10 mL),
9 Pregnancy test will be performed for women of childbeanng potential. (section 8.3.6)
(10} Glucose, protein, pH, erythrocytes, leucocytes, nitrite, ketones, urobilinogen, bilirubin and specific gravity
(11} The subjects will assess local tolerability and systemic reactiens themselves over a period of 7 consecutive days after each injection. (section 11.2.5)
(12) Investigation of injection site reaction 1 hour after vaccination and additionally before each subsequent vaccination. (section 11.2.4)
(13) Shedding: only in AKH Vienna, only in a subset of group A-D, on day 0, 28, 196 and additional shedding sampling visits on day 7, 10 and 14 after the first vaccination on day 0. {(section 8.3.1)
(14) Only measles booster group M1 and M2

-y Group A, B, C, and D will perform Visit 0 and Visit 1 procedures on one day, group M1 and M2 will perform V0 and V1 on two days (28 days apart)
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1.5.4 Germany
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