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1. Background information on the procedure

1.1. Submission of the dossier

The applicant Baxter Innovations GmbH submitted on 21 October 2010 an application for Marketing
Authorisation to the European Medicines Agency (EMA) for Vepacel, through the centralised procedure
under Article 3 (2) (a) of Regulation (EC) No 726/2004. The eligibility to the centralised procedure was
agreed upon by the EMA/CHMP on 21 October 2010.

The applicant applied for the following indication: prophylaxis of HSN1 subtype of influenza A in eger
a pre-pandemic or pandemic situation in adults aged 18 years and older. @

0\6
A - Centralised / Article 8(3) / New active substance. \?:

Article 8.3 of Directive 2001/83/EC, as amended - complete and independen@

The legal basis for this application refers to:

cation

The application submitted is composed of administrative information, com quality data, non-
clinical and clinical data based on applicants’ own tests and studies& or bibliographic literature

substituting/supporting certain test(s) or study(ies). :

Information on Paediatric requirement

Pursuant to Article 7 of Regulation (EC) No 1901 , the application included an EMA Decision
P/121/2010 on the agreement of a paediatri&\‘e igation plan (PIP).

At the time of submission of the applicati Ci)e Paediatric Investigation Plan (P/121/2010) was not
yet completed as all measures were d until December 2012.

A waiver is applied to infants an @ﬂers from birth to less than 6 months for the suspension for
injection for intramuscular u the grounds that the specific medicinal product is likely to be
ineffective. Q

N\
Q%

*
Informati |®ating to orphan market exclusivity

Similar

i
Puggu @Article 8 of Regulation (EC) No. 141/2000 and Article 3 of Commission Regulation (EC) No
84 0, the applicant did not submit a critical report addressing the possible similarity with
authorised orphan medicinal products because there is no authorised orphan medicinal product for a
condition related to the proposed indication.

New active Substance status

The applicant requested the active substance {A/h5n1 pre-pandemic influenza vaccine (whole virion,
Vero cell derived, inactivated)} contained in the above medicinal product to be considered as a new
active substance in itself.
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Scientific Advice

The applicant received Scientific Advice from the CHMP on 19 July 2007. The Scientific Advice
pertained to quality and clinical aspects of the dossier.

Licensing status

The product was not licensed in any country at the time of submission of the application.

1.2. Steps taken for the assessment of the product ‘\6

The Rapporteur and Co-Rapporteur appointed by the CHMP and the evaluation team \F:

The application was received by the EMA on 21 October 2010.

Rapporteur: Pieter Neels Co-Rapporteur: Andrea Laslop O\C

The procedure started on 17 November 2010. &

The Rapporteur's first Assessment Report was circulated t QQHMP members on 07 February
2011. The Co-Rapporteur's first Assessment Report wa Qated to all CHMP members on 4
February 2011. Q

During the meeting on 17 March 2011, the CHMP@ on the consolidated List of Questions to
be sent to the applicant. The final consolidated@ of Questions was sent to the applicant on 17
March 2011.

The applicant submitted the response&e CHMP consolidated List of Questions on 17 August
2011.

The Rapporteurs circulated the ] ssessment Report on the applicant’s responses to the List of
Questions to all CHMP memb@n 30 September 2011.

During the CHMP meeti &20 October 2011, the CHMP agreed on a list of outstanding issues to
be addressed in writiNg b e applicant.

The applicant s d the responses to the CHMP List of Outstanding Issues on 11 November
-
2011.

submit hfnd the scientific discussion within the Committee, issued a positive opinion for granting
ing Authorisation to Vepacel on 15 December 2011.

*
During Qeting on 12 - 15 December 2011, the CHMP, in the light of the overall data
@

2. Scientific discussion

2.1. Introduction

Vepacel is a Pre-Pandemic monovalent Influenza Vaccine containing Vero cell-derived, inactivated
whole virions of Influenza type A, subtype H5N1 (A/Vietham/1203/2004). Vepacel contains 7.5
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pg/dose of Haemagglutinin. Vepacel will be available in multidose containers, packs of 20 vials, 10
doses per vial (0.5ml/dose).

The production process of Vepacel is based on previous experience with Baxter’s interpandemic and
pandemic influenza process (i.e. Celvapan and Pandemic Influenza Vaccine H5N1 Baxter).

The Active Substance is the Vero cell-derived, formaldehyde- and UV-inactivated and sucrose gradient
purified whole virions of influenza virus. The finished product is a suspension for injection presented in
a multidose formulation with no preservative added.

For details on the composition of Vepacel please refer to Table 1.

Table 1. Composition of Prepandemic Influenza Vaccine Vepacel

w9

D

Name of Ingredients Content Functio, \) Monograph*
(per 0.5 mL dose) &
Active Vero cell-derived, | 7.5 pg Haemagglutinin Antig@" Ph. Eur.
Ingredient | formaldehyde- and UV - | (HA), lower limit of [ A
inactivated, sucrose | confidence interval | Sulgglance
gradient-purified Influenza | (p=95) \K
virus > 6ug HA
Excipients | Tween 80 0.10-0.15 % Prevention of | Ph.Eur., USP
(target  0.125 Q micro-
0.63 mg/doae)(\ aggregation
Tris- NaCl 4.0 mg \" Electrolyte Ph.Eur., USP,
buffered P
Saline N
Tris 1.2 n& Buffer Ph.Eur., USP,
(Trometamol) \ Substance P
Y add\
Water for Injection . ‘QJ d to 0.5 mL Solvent Ph.Eur., USP
* All certified references stated, only regio Wic pharmacopoeia obligatory (if available)
6\ \
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2.1.1. Active Substance

The Active Substance is an aqueous solution containing Vero cell-derived, formaldehyde- and UV-
inactivated, sucrose gradient-purified whole virions of influenza virus.

Manufacture

All manufacturing steps of Vepacel are performed in Baxter facilities under Good Manufacturing
Practice (GMP) conditions. The involved facilities Baxter AG in Orth/Donau; Austria and Baxter b
BioScience s.r.o. in Jevany Bohumil, Czech Republic hold current GMP licenses (Manufacturi
Authorisations).

The production process using the Vero cell technology is divided into four mam&i&
- Vero Cell Propagation 0

- Virus Propagation and Harvesting
- Inactivation
- Purification and sterile Filtration @

In the upstream processing, cells are produced and then mfeQ the influenza virus (i.e. H5N1).

Then the virus is harvested and inactivated by sequen maldehyde and Ultraviolet Irradiation
(UV) inactivation steps. The two separate inactivati eps were designed for two separate targets i.e.
primarily protein for formaldehyde and nucleic acgj target for UV irradiation.

The manufacturing process includes two puri®Mation steps. In Purification I, the product is concentrated
and purified using ultra-centrifugation wi crose gradient. During Purification II, the product is
homogenized and sucrose and furthe 'é«'ties are removed by ultrafiltration. The final stage of
Active Substance manufacture is theé’le filtration of the monovalent Bulk.

\O

Control of materials

The materials usgd roductlon are classified in the following three categories:
e Cell Ba
. V|r© k System
. Materials

Cell bank system

Pre-Pandemic H5N1 Influenza Vaccine Baxter is produced in Vero cells and therefore does not contain
egg or chicken protein. The continuous monkey kidney cell line, Vero, (Cercopithecus aethiops) has
been approved for use in vaccine production (e.g. polio, rabies and pandemic influenza).
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Virus bank system

The virus bank system, Influenza strain A/Vietnam/1203/2004 was obtained from Centers for Disease
Control and Prevention (CDC), Atlanta, GA. Qualification of Virus Banks used for Production is
performed according to Ph. Eur. 2308 (Influenza Vaccine (whole virion, inactivated, prepared in cell
cultures).

Raw Materials

Except for preparation of the Master Cell Bank, no animal or human serum components are used in the
production of the Pre-Pandemic Influenza Vaccine. Two animal-derived components are used (TryWsin,
Cytodex), which both do not contain components of bovine origin. Only qualified suppliers sour @e
materials, which are audited by the Applicant’s personnel on a regular basis. @

*

A

Control of critical steps and intermediates é

Critical steps in the production of the Active Substance are those associated wi@safety and
sterility. All control tests on the intermediate products are carried out accordin the Ph. Eur.
Monograph for Vaccines for Human Use (0153) and the Monograph for th nza Vaccine (2308) in
Ph. Eur. “Influenza Vaccine (whole virion, inactivated, prepared in cellﬁlt s”.

Process validation ?g
Validation studies were based on the H5N1 Influenza s @ ietham/1203/2004 and
A/Indonesia/05/2005.

The validation of Active Substance manufacture n carried out with the Vietham/1203/2004
strain. For the filling of the Vietnam strain o paNs of the Sterile Monovalent Bulk from Bohumil were
formulated and filled for stability studies T, e scale filling was validated using the Indonesia
strain.

The following production steps we : @red in the course of the Process Validation:

e Master Cell Bank (retro ely)

e Working Cell Ba ospectlvely)

o Preparatlon Q CeII Inoculum

. Fermen Cell Propagation from 120 L to 6,000 L
. System

. @ ropagation, Harvest, and Inactivation
rification I
e  Purification II

e Transport and Storage of sterile Monovalent Bulk

Validation data were provided for the manufacturing process, encompassing validation of the Vero Cell
Bank system, the Virus Bank system, virus propagation and harvest, virus inactivation by
formaldehyde and UV, virus purification and transport of the monovalent bulk. Taken together, these
data demonstrate the consistency of the Active Substance manufacturing process. The development of
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the manufacturing process was appropriately documented by data on the Vero Cell Bank system, the
Virus Bank system, virus propagation and harvest, virus inactivation by different concentrations/doses
of and exposure times to formaldehyde and UV, virus purification by ultracentrifugation and by
ultra/diafiltration, and prevention of virus aggregation (by Tween 80).

In conclusion the data generated during process validation at both facilities Orth/Austria and
Bohumil/Czech Republic demonstrated a consistent manufacturing process.

Specification 6

Biological characterization of the active substance was carried out by determination of . @

haemagglutination (HA) titre and of infectious titre, such as the egg infectious dose 50 mL) or
the plague forming units (pfu/mL), as well as by determination of neuraminidase (N yvity.
Immunological characterization was carried out by haemagglutination inhibitio )\ssay,

neuraminidase inhibition (NAI) assay and Western blot analysis. Further imm cal
characterization was done by infection and immunization studies in mice -derived and Vero-
derived viruses and vaccines. Additionally, a challenge experiment was,car out in ferrets.

Physicochemical characterization was carried out by Coomassie stai \f the viral proteins, separated
by polyacrylamide gel electrophoresis (PAGE).

All characterization experiments described below were origj one with seasonal Influenza strains
in the course of development of an Interpandemic Vero sed whole virus Influenza vaccine.

The following product- and process-related impuriti@ve been identified during the active substance
manufacturing process and are routinely tested @ ing the process: Vero Cell DNA during
Manufacturing of monovalent bulk; residual w Il DNA in the monovalent bulk; Vero host cell
protein; residuals of formaldehyde, sucros(tp/ sin and benzonase.

The applicant has appropriately descr e biological, immunological and physicochemical
characterisation of the Active Sub ) including characterisation of the HA and NA antigens. It is
acknowledged that the neuram& activity assay is performed after inactivation of the virus
because of the highly patho

immunogenicity (in mice

ature of the H5N1 virus. In vivo studies demonstrated the

nd e protective effect (in ferrets) of the Vero cell-derived influenza
ites, including Vero cell DNA and protein, formaldehyde, sucrose, trypsin
iently described.

vaccine. Removal of i
and benzonase, wa{s

>
The agreed xfications for the monovalent bulk include a test for Vero cell protein via ELISA, the
Haemag assay and SRD test for Haemagglutinin protein, the Bradford Method for total protein,
the H glutination Inhibition test, HS5N1 identity test using RT PCR, a safety test for preparative
virus on Vero cells, a test for Tween 80 concentration via photometric detection, the LAL test
for bacterial endotoxine and a sterility test.

The specifications of the monovalent bulk have been sufficiently justified and are considered adequate.

The testing program for the Active Substance (monovalent bulk) as proposed by the applicant is in
compliance with Ph. Eur. Monograph 2308 “Influenza Vaccine (whole virion, inactivated, prepared in
cell cultures)”. Specifications are sufficiently justified. The applicant has also provided information on
the reference standards used in the analytical assays, including information on the HA and NA
antigens/antisera. Detailed information on the bags used for the storage of the PMVH and the MVB was
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provided. For stability studies similar but smaller bags were used, which were made from identical
material. As these bags have a higher surface/volume ratio, it is accepted that these bags represent
worst case conditions for storage of the material with respect to interaction between content and
surface.

Stability

Stability studies were performed using containers of identical material/composition as used for rage
of the intermediate.

The following production stages/intermediates were included in stability studies: 6®
e Seed Virus Bank (A/Vietnam/1203/2004) K
e Purified Monovalent Virus Harvest (PMVH) QO
¢ Monovalent Bulk (MVB), the Active Substance 0\'

The applicant has provided acceptable stability results for the seed virus t@.and the purified
monovalent virus harvest (PMVH).

demonstrate that this had no influence on the antigen conten sured by SRD. During the
procedure, the applicant has clarified that this was due to ypsin activity in the active
substance which causes degradation of proteins. Impor the stability testing results also showed
an increase over time of the Haemagglutinin antlge t tithe points 18m and 24m) for both the
A/Vietnam/1203/2004 strain and the A/Indonesi 05 strain, as measured by the

%A (as measured by SRD) is attributed to the
e manufacture of (pre-) pandemic influenza vaccines
asking of HA epitopes and which are therefore not
alin-mediated modifications are reversible over time and
allow an increased amount of HA to be detected by the SRD assay. Importantly, it was
demonstrated that vaccine Iots total age range up to 92 weeks still proved efficient in clinical
trial studies. Furthermore, s in mice with 48 months old vaccine lots demonstrated the stability
of the vaccine’s immuno @ nd protective efficacy. Therefore, it can be concluded that the
increase of HA (as me% by SRD) and the decrease in total protein do not impact the vaccine’s
efficiency.

A significant decrease in total protein content was observed duri @age The Applicant was able to
Er

haemagglutination assay/SRD test. This increase
enhanced formalin inactivation process use
which causes the cross-linking of protein
detected by SRD assay. Some of the

In conclusmmt\(}bposed shelf life of 24 months for the active substance was considered acceptable.

2. . Finished Medicinal Product

Pre-Pandemic H5N1 Influenza Vaccine Baxter Finished Product contains Vero cell-derived, formalin-
and UV-inactivated, sucrose gradient-purified whole virions of the H5N1 influenza strain
A/Vietnam/1203/2004 as active substance, and Tween 80, Tris-buffered saline and water for injection
as excipients. The product is presented in a 10 mL glass vial of hydrolytic type I glass. The filling
volume corresponds to a content of 10 doses with 0.5 mL. One vaccine dose of 0.5 mL contains 7.5 pg
Haemagglutinin antigen in a non-adjuvanted formulation. The stopper consists of latex-free halogen-
butyl rubber.
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Pharmaceutical Development

The composition of the Finished Product formulation is based on extensive experience with the
Applicant’s Pandemic Influenza Vaccines as well as previous seasonal Influenza Vaccine, which were
tested in clinical trials over several seasons. In the course of the interpandemic development,
parameters as the buffer system and the detergent were varied, leading to the current formulation,
which was used as a basis for the vaccine. The final composition was identical throughout the pre-
clinical and clinical development except for the antigen content and adjuvantation and is also idepgal
to the future marketed product.

The most critical aspect of formulation and filling is to maintain sterility of the finished p as the
sterile filtration is performed at the final stages of Active Substance preparation. All add{&uffer
solutions are sterile filtered directly prior to introduction into the formulation systemary container
components are sterilized and the vials depyrogenized before filling. The secon @ aspect is the
homogeneity of the product throughout the filling process. This is guaranteec& tinuous stirring of

the formulation vessel. @

Regarding the formulation/filling, 11 out of 17 Finished Product lots shffwed HA contents (as measured
by SRD) that were significantly higher than the target value of 15 @ ranging from 19 to 27
pg/ml). This is explained by the SRD assay which does not det HA epitopes that are masked
due to the formalin-induced cross links. Thus, the SRD actu estimates the HA content at the

time of release. O
N

Formulation and filling steps are performed accordin ablished and validated procedures. The

Bulk Finished Product is prepared in a closed pro system that assures aseptic working

conditions. The Bulk Finished Product is filled cleag rdom Class A conditions according to EU cGMP

Guide, in multi dose vials and the vials are¢, red and crimped to give the final container product.
1

The vaccine is contained in a multi-d V| 0 mL tube glass vial type I). An independent container
closure integrity study for the prima@c aging materials was conducted to validate the integrity of
the container closure system.

The vaccine is formulated to@&et Haemagglutinin concentration to account for the current SRD test
e

precision and guarantee ual Haemagglutinin content per vial exceeds the lower limit of the

specification. Overfillin e vials ensures that the nominal amount of product doses (10 doses per
vial) can be drawg §o e vial. Irrespective of overfill, the product is administered based on the
recommendefl .5 mL) and as a result the dosage administered is not impacted.

The compo \of the Finished Product have been adequately described and justified. No novel or

unusual nts are used and the formulation development is supported by clinical development.
The cturing process complies with standard formulation and filling procedures used for
ina ed viral vaccines.

Adventitious agents

The vaccine is tested to be free of known adventitious agents at intermediate production steps.
Importantly, since porcine trypsin has been used during the preparation of the Vero Cell Bank system
and the Virus Bank system (and inactivation of porcine circovirus by gamma-irradiation has not been
demonstrated), the applicant has tested the Vero cell bank system (MCB, WCB) and the Virus bank
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system (Working and Production Virus bank) for the presence of porcine circovirus; the outcome was
negative.

Also trypsin, which is used in the manufacturing process of the active substance, will be routinely
screened for the possible presence of porcine circovirus. Control of critical steps and intermediates is
sufficiently documented.

All raw materials used in production have been carefully scrutinized for TSE risk during development of
the vaccine. Where possible, animal derived materials were replaced by plant-derived or synthetic
materials, e.g. serum- and protein free media are used.

The only remaining component from bovine origin used was Fetal Calf Serum (FCS), which was @-
for propagation and storage of the Master Cell Bank (MCB), but not thereafter in the manuf 94
process * %

The applicant has performed a risk assessment demonstrating that the residual TSE @r the final
product caused by the fetal calf serum, which was used for propagation and st N@ e Master Cell
Bank, is very low and can be considered negligible. 6\’

o

Manufacture of the product é

% are transported from the
&sS: 1he Bulk Finished Product (Plain
validated to assure sterile working

d Tris-Buffer are sterile filtered into the
no preservatives are added. The formulated

For the manufacture of the finished product, sterile monovale
Bohumil facility in the Czech Republic to Vienna/ Austria fagi
Pool) is prepared in a closed production system that ha
conditions. The calculated amounts of Tween 80 solysgn
formulation tank. Due to the aseptic formulation L@
bulk is stored at 2 - 8 °C until filling. @

{voom Class A conditions (EU cGMP Guide) in multi-dose
vials and the vials are stoppered and«ppd to give the Final Container Product. All components of
the final container that come into co @. with the product comply with the respective requirements in
Ph. Eur. and USP concerning co{@rs for injectables.

The Bulk Finished Product is filled under

Visual inspection is perform er standardized viewing conditions by periodically trained staff.

The manufacturing pro xnd process controls have been adequately documented by the applicant.
Critical steps hav:a ?&ntified and are sufficiently controlled. In general, the manufacturing
process of the Fi roduct, including formulation, partitioning, and aseptic filling, was properly

validated. On)s and control of excipients were adequately described. No novel excipients are used
in the form ion of the Finished Product.
Pro pecification

The qlality control program performed on the Bulk Finished Product for Vepacel include the SRD Assay
for quantification of haemagglutinin (HA), the Bradford assay to determine total protein, a PCR test for
detection of residual Vero cell DNA, an ELISA test for residual benzonase as well as tests for Tween 80
concentration, sucrose, formaldehyde, ph and sterility. Quality control testing performed on Final
Container Product consists of SRD Assay for quantification of haemagglutinin (HA), extractable volume,
ph, bacterial endotoxin using the LAL test and sterility. All analytical methods are performed according
to Ph. Eur. where applicable and are validated according to ICH guidelines.
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Specifications on the final product were set according to the current edition of Ph. Eur. Monograph for
Vaccines for Human Use (0153) in conjunction with the current Monograph on cell derived Influenza
vaccines (2308) and upon results of process development experience and validation of analytical
procedures.

Compliance with the product specifications has been shown on over 20 conformance lots manufactured
with the A/Vietham/1203/2004. The provided data is considered acceptable.

Stability of the product t

Stability studies have been performed according to ICH Guidelines Q1A and Q5C using the l@,ﬁnal

container (10 dose vials), except for the studies performed on clinical Phase 1/2 materi h was
filled in single-dose syringes of the same glass material. In addition temperature exc tudies
were conducted whereby samples of the Final Vaccine were incubated at 23 - 27,° days. These

studies cover possible temperature deviations during transport and storage. \

The homogeneity of the vaccine in the vial during withdrawal of the 10 do Q\/ell as absence of

antigen adsorption during use of the vaccine in two different syringes has evaluated.

The main stability indicating parameter is the antigen content, mea by SRD-test. In addition
stability indicating parameters cover identity, potency and purit Il as general quality and safety
parameters. The specification used in the stability studies, isj with the acceptance criteria

defined in the release specification.

Stability results showed that the HA content of the Fi '%& Product significantly increases over time.
The root cause of this increase in HA content wasj @ied by the Applicant. The enhanced formalin
inactivation process used in the manufacture of @mic influenza vaccines causes the cross-linking
of proteins and masking of HA epitopes. So f these formalin-mediated modifications are reversible
over time and allow an increased amount antigen to be detected by the SRD assay. Importantly,
it was demonstrated that vaccine lots étotal age range up to 92 weeks still proved efficient in
clinical trial studies. 6

vaccine’s immunogenicity a
HA as measured by SR

tective efficacy. Therefore, it can be concluded that the increase of

Furthermore, studies in mice Qmonths old vaccine lots demonstrated the stability of the
th% decrease in total protein do not impact the vaccine’s efficiency.

*
In conclusiony t@j\)posed shelf life of 24 months for Finished Product is considered acceptable.

24 iIscussion on chemical, pharmaceutical and biological aspects

Active substance

The applicant has adequately described the manufacturing process of the active substance and finished
product, the generation and control of the Vero Cell Bank system and the Virus Bank system (including
the testing performed at different stages) and the control of the excipients.

The vaccine is tested to be free of known adventitious agents at intermediate production steps.
Importantly, since porcine trypsin has been used during the preparation of the Vero Cell Bank system
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and the Virus Bank system, the applicant has confirmed the Vero cell bank system (MCB, WCB) and
the Virus bank system (Working and Production Virus bank) for absence of porcine circovirus.

Trypsin will be routinely screened for the possible presence of porcine circovirus. Control of critical
steps and intermediates is sufficiently documented.

The applicant has also performed a risk assessment on TSE. He demonstrated that the residual TSE
risk for the final product caused by the fetal calf serum, which was used for propagation and storage of
the Master Cell Bank, is extremely low and can be considered negligible.

Validation data were provided for the manufacturing process, encompassing validation of the Ver&Cell
Bank system, the Virus Bank system, virus propagation and harvest, virus inactivation by 6
formaldehyde and UV, virus purification and transport of the monovalent bulk. These data trate
the consistency of the Active Substance manufacturing process. *

The applicant has appropriately described the biological, immunological and physicoc@&al
characterisation of the Active Substance, including characterisation of the HA an% igens.

The applicant has further appropriately described the biological, immunologi& physicochemical
characterisation of the Active Substance, including characterisation of the d NA antigens. It is
acknowledged that the neuraminidase activity assay is performed afteina®fvation of the virus

because of the highly pathogenic nature of the H5N1 virus. In vivo
immunogenicity in mice and the protective effect in ferrets of th
Removal of impurities, including Vero cell DNA and protein, f@

benzonase, was sufficiently described. \O

Pre-Pandemic H5N1 Influenza Vaccine Baxt inished Product contains Vero cell-derived, formalin-
and UV-inactivated, sucrose gradient-purii hole virions of the H5N1 influenza strain
A/Vietnam/1203/2004 as active subsE e and Tween 80, Tris-buffered saline and water for injection

s demonstrated the

cell-derived influenza vaccine.
yde, sucrose, trypsin and

Finished product

as excipients.

The manufacturing process an rst controls have been adequately documented by the applicant.
Critical steps have been ide @:- and are sufficiently controlled. In general, the manufacturing
process of the Finished Priaduct®including formulation, partitioning, and aseptic filling, was properly
validated. Excipients ntrol of excipients were adequately described. No novel excipients are used
in the formulatiom 0@ Finished Product.

SRD, that gnificantly higher than the target value of 15 pg/ml (ranging from 19-27 pg/ml).

Regarding 2 lation/filling, 11 out of 17 Finished Product lots showed HA contents, measured by
This a@) ained by the SRD assay, which does not detect the HA epitopes that are masked due to
t@ in-induced cross links. Thus, the SRD actually underestimates the HA content at the time of

rele

Stability results showed that the HA content of the Finished Product as measured by SRD significantly
increases over time. The enhanced formalin inactivation process, which causes the cross-linking of
proteins and masking of HA epitopes root, was identified to be the cause of this increase in HA content.
Some of these formalin-mediated modifications are reversible over time and allow an increased
amount of HA antigen to be detected by the SRD assay. Importantly, it was demonstrated that vaccine
lots with a total age range up to 92 weeks still proved efficient in clinical trial studies. Furthermore,
studies in mice with 48 months old vaccine lots demonstrated the stability of the vaccine’s

immunogenicity and protective efficacy. Therefore, it can be concluded that the increase of HA and the
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decrease in total protein do not impact the vaccine’s efficiency. Accordingly, the proposed shelf life of
24 months for DP is deemed acceptable.

2.1.4. Conclusions on the chemical, pharmaceutical and biological aspects

In conclusion with regards to the biological and pharmaceutical aspects of Vepacel, the CHMP considers
that all issues have been resolved by the Applicant and no follow-up commitments are necessary.

2.1.5. Recommendation(s) for future quality development b

There are currently no recommendations for future development issued by the CHMP. 4 6®

2.2. Non-clinical aspects

3
2.2.1. Introduction @

Nonclinical studies have been performed in vitro and in vivo to char ize and assess the
immunogenicity and efficacy of Vepacel. To allow entry into clinic g preclinical safety studies
were performed including the investigation of single- and rep tOX|C|ty, local tolerance and
pyrogenicity. Two reproductive and developmental toxmolo ies were conducted to support

licensure of this vaccine.

2.2.2. Pharmacology

Protective efficacy induced by the H5N1 cannmiie vaccines was assessed by intranasal challenge of
mice and ferrets with a lethal dose of wild- ive H5N1 virus.

e A/Vietham/1203/2004 H5N1 candidate vaccine was

measured in serum obtained thre s after the primary immunization and three weeks after

booster. The induction of functi% tibodies was monitored by haemagglutination inhibition (HI)
S

assay and a micro—neutraliz say. The presence of H5-specific IgG antibodies was analyzed by an
Enzyme Linked Immunos®&banNAssay (ELISA)

The induction of H5-specific antibodi

To identify potential@ tes of protection, H5-specific IgG antibody titres, HI titres and neutralizing
titres of the res sera were compared to the observable level of protection. To obtain additional

information ant correlates of protection, passive immune transfer experiments were conducted
using the challenge model. Passive immune transfer studies demonstrated that neutralising
antib d| ced by vaccination (in mice, guinea-pigs and humans) that were transferred into naive

d in protection from lethal challenge. In these studies, vaccine-induced neutralising
titres of 1:5, 1:7 and 1:10 for mice, guinea-pig and human (from clinical study 810601)
immune sera respectively, were shown to protect 50% of mice (PD50) from lethal challenge Similarly,
passive immune transfer experiments with sera from human subjects vaccinated with Celvapan during
the clinical study 820902 demonstrated that SCID mice were protected against a lethal challenge with
H1N1.

To monitor the primary pharmacodynamics of the A/Vietham/1203/2004 H5N1 candidate vaccineg, in
addition to mice and ferrets, guinea pigs and rats were also used.
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The intramuscular route of administration was used in ferret studies, in order to simulate the
conditions of clinical administration. However, for practical reasons, the subcutaneous route was used
to deliver the candidate vaccine in mice, rats and guinea pigs.

The dose used in the ferret studies was the same as the dose chosen for human use (i.e. 7.5 pg
haemagglutinin), whereas for the rat study, it exceeded the human dose (i.e. 45 pg or 15 ug
haemagglutinin). A range of haemagglutinin antigen doses was used (serial five-fold dilutions
beginning at 3.75 pg haemagglutinin antigen per dose), in the dose-finding studies in mice and guinea

pigs.

Studies in mice showed better results for cross-protection with the Vietham strain vaccine as co ed
to the Indonesia strain vaccine. Cross-protection against another clade has been investigated ¢ ets
only for the Indonesia strain vaccine candidate and has shown to induce protection agaigs e

homologous and the heterologous challenge.

Although cross-protection against another clade has not been studied in ferrets %@d with the

Vietnam strain, no additional ferrets’ studies are necessary, given the availabl sMeutralisation
data in the serology testing in humans. 0

2.2.3. Pharmacokinetics @

In accordance with the CHMP Note for Guidance on Preclinical Ph logical and Toxicological
Testing of Vaccines (CPMP/SWP/465/95), pharmacokinetic stygl re not conducted since they are
normally not needed for a vaccine. This is acceptable and i dition there are no new adjuvants or

excipients which would require the study of pharmacokx

2.2.4. Toxicology O

linical route) was used in all GLP studies.

The intramuscular route of administration (i

The vaccines lots used for the toxici t
for licensure.

Single dose and Repea e toxicity

were equivalent to the final vaccine formulation chosen

The local tolerance and t& toxic potential of Vepacel (A/Vietnam/1203/2004) was tested in two

separate rat studies defj to evaluate the vaccine’s safety after single and repeated dosing. Repeat
dose toxicology da ding local tolerance, was also produced for the A/Indonesia/05/2005 vaccine
produced.

The dose u xthe single and repeat dose toxicity studies conducted with influenza strain

A/Vietn 3/2004 exceeded the human dose (i.e. 45 ug or 36 ug haemagglutinin respectively
comp 7.5 g, the dose chosen for human use). The dose used in the repeat dose toxicity study
Wi ndonesia/05/2005 was equivalent to 80% of one human dose (i.e. 6 pg viral haemagglutinin).

In the repeat dose toxicity studies, the vaccine was administered more frequently (three
administrations) than the intended human use (two administrations).

Slight changes were observed in the levels of liver enzymes (< 2-fold increase) and calcium (2 - 4 %
lower than control) in blood samples taken from groups of male rats which received the vaccine
A/Vietnam/1203/2004. However, these effects were small and no other data to support a toxic effect
were observed. These effects did not occur with the vaccine produced with influenza strain
A/Indonesia/05/2005.
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In rats treated with the A/Indonesia/05/2005 vaccine, plasma bicarbonate levels were high in treated
males, plasma phosphorus concentrations were slightly high for treated females and plasma creatine
phosphokinase activities were slightly high in both genders. These effects were no longer detected
after a 2 week recovery period. In the vaccine-treated females, a transient inflammatory response was
observed at the injection sites. These effects were not observed in the study with the
A/Vietnam/1203/2004 vaccine.

Genotoxicity

In accordance with the Note for Guidance CPMP/SWP/465/95, genotoxicity studies were not don@e
physio-chemical characteristics of the active ingredient, inactivated viral particles, make them
unsuitable for use in the standard battery of genotoxicity assays for testing pharmaceuti‘ca% eisa
considerable body of evidence on the use, and safety profile, of seasonal flu vaccines. &\

Carcinogenicity QO

In accordance with the Note for Guidance CPMP/SWP/465/95, carcinogenicit@ s were not done.
Influenza vaccines have a long history of use in humans that demonstrat%b safety and lack of
carcinogenicity.

Reproduction Toxicity @

For both A/Vietnam/1203/2004 and A/Indonesia/05/2005 te vaccines, a reproductive and
development toxicity study has been performed. The d d was equivalent to 80% of one human
dose (i.e. 6 pg viral haemagglutinin). Female rats w tredted with a series of three intramuscular
injections (400 ml/occasion) of either H5N1 vacci éontrol on Day -42 and Day -14 before pairing
and Day 7 after mating. A subgroup of animgls v@uthanized on Day 20 after mating (embryo-foetal
phase) and others were allowed to rear thej g to Day 21 of age (littering phase). Unselected
offspring was euthanized on Day 21 of la and the selected F1 offspring was raised to sexual

ks of age.

maturity and euthanized at six or se\Q

In the study with the A/Vietham 004 vaccine strain, the only noteworthy finding was a
marginally higher incidence o tuses/litters with the minor abnormalities/variants of 13/14, 14/14
short ribs, incompletely gssi nossified thoracic elements and hyoid, and undescended lobe of
thymus compared to b \e c8ncurrent control and background control range.

In the study withet
abnormality wa &

These min \ormalities can be considered as biological variations.

donesia/05/2005 vaccine strain, the only noteworthy minor visceral
ion in eye lens size in a small number of foetuses.

Vacci @ed effects with respect to female fertility, embryo-foetal toxicity and pre- and post-natal
toRQq ve not been observed with the A/Vietham/1203/2004 or with the A/Indonesia/05/2005
candNlate vaccines.

Local Tolerance

During the in-life phase of the single and repeat dose toxicity studies, inspection of the injections sites
failed to reveal any vaccine-related local reactions such as redness or swelling. However, macroscopic
(pale areas) and microscopic (mild inflammation) changes were evident at necropsy. These reactions
are transient in nature, as they disappeared two weeks after dosing. Changes in the draining lymph
nodes are observed, which is a normal physiological response to vaccination.
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Other toxicity studies

The pyrogenicity of the vaccine was investigated in a non-GLP study in rabbits (intravenous route of
administration). The pyrogenicity profile of the strain A/Vietnam/1203/2004 H5N1 vaccine in rabbits
was equivalent to a licensed, seasonal influenza vaccine, which has a proven safety record in humans.

2.2.5. Ecotoxicity/environmental risk assessment

The active substance is a natural substance, the use of which will not alter the concentration or
distribution of the substance in the environment. Therefore, A/H5N1 inactivated whole virion is n
expected to pose a risk to the environment.

2.2.6. Conclusion on the non-clinical aspects ‘\%
In general the Applicant’s approach to verify the non-clinical pharmacology of the va \s endorsed.
Overall, the pharmacology studies provided adequate evidence that the produ j unogenic in

several animal models, including ferrets. The candidate vaccine induced HS-%' gG antibodies,
neutralizing- and haemagglutination inhibiting antibodies and showed pro and cross-protection
against a lethal challenge with the wild-type H5N1 virus.

In summary, the toxicological results with the pre-pandemic vaccin xacel do not suggest any
further concerns. The toxicological studies seem adequate to co relevant requirements for a

pre-pandemic vaccine. Q
2.3. Clinical aspects \O

2.3.1. Introduction Q

Vepacel clinical development program is b a strategy which was pursued with the aim of
developing an effective vaccine manufact sing a production system independent of the supply of
hen’s eggs.

This program involves develop @‘ clade 1 strain (A/Vietham/1203/2004) and clade 2.1 strain
(A/Indonesia/05/2005) vacci rIQoth based on a wild-type, whole virus antigen, and a whole virus

clade 2.1 strain vaccine fase a reverse genetic (RG) strain of the A/Indonesia/05/2005 virus.
Details on the clinical evelopment program with this vaccine are provided in the below tabular
overview.

>

%ﬂies included in this dossier have already been evaluated either during the
mic Influenza Vaccine H5N1 Baxter or at submission of the corresponding FUMs
ies 810501, 810601, 810701, 810703).

Some of the gli
initial MAA
(i.e. clini

G

The Clinical trials were performed in accordance with GCP as claimed by the applicant.

The applicant has provided a statement to the effect that clinical trials conducted outside the
community were carried out in accordance with the ethical standards of Directive 2001/20/EC.
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Tabular overview of clinical studies (with inactivated H5N1 influenza vaccine whole virion,
Vero cell-derived, wild type)

Study Number | Title Participating Status
Strain Countries
810501 A Phase 1/2 Dose Escalation | Austria, Completed.
A/Vietham/1203/2004 Study of a Vero Cell-Derived, | Singapore CSRs for Part A (until Day 21
Whole Virus H5N1 Influenza after 2" vaccination; total of
Vaccine in Healthy Volunteers 42 days), Part B (until Day
Aged 18 to 45 Years 180 after first vaccination)
and evaluation of cellular
immunity (Part C are
available.
Continued 4.2!7
810601 An Open-Label Phase 3 Study of a | Austria, Completed *
A/Vietham/1203/2004 Vero Cell-Derived, Whole Virus | Germany Part A (unts & 1 after 2™

(for primary and booster
vaccinations)
A/Indonesia/05/2005

(for booster vaccination)

H5N1 Influenza Vaccine to Assess
the Immunogenicity and Safety
and to Investigate the Need for
and Timing of a Booster
Vaccination

t
Oy
onth booster; total of

total of 42
(until Day 21
6-month booster;
201 days), Part C
ay 21 after the 12- to

81-471 days) and Part D
(until Day 21 after the 24-
month booster) are
completed. CSRs for Parts A,
B, C, D, E (evaluation of

cellular immunity) and F
Q (passive immune transfer;
N -) Day 780-900) are available.
810701 An Open-Label Phase 1/2 St to\> Hong Kong, Completed
A/Indonesia/05/2005 Assess the Safety d | Singapore CSRs for Part A (until Day 21
Immunogenicity of Two a after 2" vaccination; total of
Vero Cell-Derived,, Wh irus 42 days) and Parts A and B
Clade 2 H5N1 Influe&Vaccine in consolidated (until Day 180
Healthy Vqunteer@ 21 to 45 after first vaccination) are
Years R : available.
NIAID Study DMID 06- | Phase 1 cli dy with a H5N1 | USA Completed.
0052 clade etnam/1203/2004 The study was not sponsored
A/Vietnam/1203/2004 investj al vaccine by Baxter but by the
National Insitute of Allergy
and Infectious Diseases
\ (NIAID).
\ Results have been published
m by Keitel et al. (2009).
) .« T\
Continued ‘Q
810703 . Y An Open-Label Phase 2 Study to | Austria Completed
A/Indonesia/ Assess the Immunogenicity and CSRs for Parts A (until Day
Safety of a Booster Vaccination 21 after the booster

)

with a Heterologous Vero Cell-
Derived Whole  Virus H5N1
Influenza Vaccine in a Healthy
Young Adult Population (Follow-Up
to Study 810501 for subjects at
the Austrian study site who had
completed Day 42 in Study

810501)

vaccination) and B (until Day
180 after the booster) are
available.
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Study Number | Title Participating Status
Strain Countries
810705 An Open-Label Phase 3 Study to | Austria, Completed
A/Vietham/1203/2004 Assess the Safety and | Belgium, Parts A, B, C (until Day 21
Immunogenicity of a Vero Cell- | Finland, after 2" vaccination; total of
Derived Whole Virus H5N1 | Germany, 42 days) and D (until Day
Influenza Vaccine in an Adult and | Latvia, 180 after the 2" vaccination;
Elderly Population as well as in | Lithuania, total of 201 days) and Part E
Specified Risk Groups Netherlands (21 days after booster
vaccination) and Part F
(cellular immunity) are
completed and CS are
available. 37
810706 A Phase 1/2 Study to Assess the | Finland, Spain, | Ongoing
A/Vietnam/1203/2004 Safety and Immunogenicity of a | Singapore and @
(for primary vaccination) Vero Cell-Derived _Whple Virus | Australia ¢ 6
A/Indonesia/05/2005 H5N1 Influenza Vaccine in Healthy \

(for booster vaccination)

Infants, Children and Adolescents
Aged 6 Months to 17 Years

5,

810802
A/Vietham/1203/2004

(for primary vaccination)
A/Indonesia/05/2005

(for booster vaccination)

An Open-Label Phase 1/2 Study to
Assess the Immunogenicity and
Safety of a Single Prime-Boost
Vaccination Schedule with a Vero
Cell-Derived Whole Virus H5N1
Influenza Vaccine in Healthy
Volunteers Aged 18 to 59 Years

Austria, Finland

%

pleted
SRs for Parts A (until Day
21 after  the booster
vaccination) and B (until Day
180 after the booster) are
available.

S

2.3.2. Pharmacokinetics

N

S

Q
S

O

Vepacel is a prophylactic vaccine designed to in Qpecific immune response against clades of

H5N1 virus following intramuscular injection.
distribution, elimination, production of acti
dose-time dependencies and interactj
of vaccines do not provide informati
therefore clinical pharmacokinetic

Pharmacokinetic inte@%on studies

No interaction studies

harMmacokinetic parameters such as absorption,

abolites, plasma concentration-effect relationships,
enerally not pertinent to vaccines. The kinetic properties
ul in establishing adequate dosing recommendations and

s are generally not carried out.

ther vaccines or medicinal products have been performed for Vepacel.

- . * . . .
The administratio @her vaccines at the same time as Vepacel should be performed only in

accordance

jCial recommendations. If other injectable vaccines are to be given at the same

ithof
time, admi&ion should be into separate sites and, preferably, into separate limbs (see SmPC,

Sectign >
A

tve immune response may be diminished in persons undergoing immunosuppressive therapy

orp

ons with an impaired immune system (see SmPC, Section 4.5). In such cases, antibody

concentrations should be determined in order to assess the response and the need for sequential
doses. Study 810705 included immune compromised subjects; immunogenicity results for this
population are provided in the Clinical efficacy of Special population section.
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2.3.3. Pharmacodynamics

Mechanism of action

The pharmacodynamics of the vaccine relates to its effect on the immune system, in terms of efficacy
in inducing protection against the H5N1 virus. The immunological response to Vepacel is covered in the
clinical efficacy section.

Primary and Secondary pharmacology

No specific pharmacodynamic clinical studies have been performed, as the protective efficacy of

pandemic influenza vaccines cannot be established in clinical trials (CHMP/VWP/263499/200Q ree
studies (810501, 810601 and 810705) were designed to evaluate the humoral and cellufa% une
response using four different antigen dose levels altogether (see Clinical Efficacy sectig andard

technologies for measurement of antibodies induced by influenza infection or imm ﬁ% bn were used,
i.e. measurement of haemagglutination inhibition (HI) neutralizing (MN) and si raxdial haemolysis
(SRH) antibodies. The use of a functional antibody measurement such as ne@mg titre was
preferred when attempting to establish a serological correlate of protectiogf. ever no studies have
been carried out to establish a correlate between neutralizing antibody, nﬂ)tection from influenza
iliness (clinical correlate of protection). é(

cross neutralization and protective efficacy), several nonclini efes were performed in relevant
animal models (see Section 2.3 Nonclinical Aspects). S (@y nonclinical pharmacodynamic studies
(safety pharmacology) were not conducted, since toxic&/ studies with this vaccine formulation
indicated no safety concerns, confirming the genera@ood safety profile shown with influenza
vaccines in extensive use in humans.

To allow entry into clinical testing and to evaluate the primary acodynamics of Vepacel (including
él %

Although all immunogenicity endpoints weré(ssed using HI, SRH and MN assays in the clinical
studies presented in this application, dye e high variability of the data obtained with different HI
assay conditions, to the discrepancy n HI and MN data and the highly consistent results
produced using the MN and SRH “¥he immunogenicity evaluation has mainly focused on
determination of functional neuﬁ g antibody (MN) responses which were further confirmed by the
SRH results.

In addition, due to incr@x reports that T-cell responses are important and may be better correlates
of vaccine protecsio functional antibody responses) especially in the elderly, the Applicant
included in clinic ies 810501 Part C, 810601 Part E and 810705 Part F additional immunogenicity

assays focuzé\ ellular immune response.

24 inical efficacy

2.4.1. Dose response studies

The first clinical phase 1/2 study (810501) was initiated on 12 June 2006 (in Austria and Singapore)
with the clade 1 strain vaccine. Study 810501 was designed as a randomized, partially blinded, dose-
escalating, six-arm phase 1/2 clinical study. All subjects received two intramuscular injections of the
whole virion, Vero cell-derived influenza vaccine containing 3.75ug, 7.5ug, 15ug or 30pg H5N1
(A/Vietnam/1203/20004) HA antigen in an adjuvanted formulation with aluminium hydroxide, or 7.5ug
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or 15ug H5N1 HA antigen in a non-adjuvanted formulation on Day 0 and Day 21. The study was
conducted in healthy volunteers aged 18 to 45 years.

Based on the MN and SRH data with the homologous vaccine strain (A/Vietnam), the highest immune
responses were achieved following two immunisations with the non-adjuvanted vaccine formulations.
Moreover after the first vaccination significantly higher seroprotection rates by SRH assay and
seroneutralisation rates (percentage of subjects with MN titre = 1:20) by MN assay were observed in
the non-adjuvanted vaccine groups compared to the adjuvanted vaccine groups indicating no
adjuvanting effect but rather an inhibitory effect of aluminium across all antigen concentrations.

With both the SRH and the MN assay all three CHMP criteria were fulfilled following two immunis@s
with the non-adjuvanted 7.5ug vaccine formulation, with a seroprotection rate of 78.6% by S ay
and seroneutralisation rate of 76.2% by MN assay, seroconversion rates of 69.0% and 73.& a
GM fold increase of 5.3 and 6.3, respectively. K\

Moreover cross-neutralisation experiments indicate a high responsiveness for th l prototype
A/Hong Kong strain (76.2%) and a reasonable cross-neutralising response for & rther evolved
strain A/Indonesia (45.2%). The neutralising antibody responses against all % irus strains persist
over 6 months with low to moderate decline rates (A/Vietnam: 54.8%; A/ esia: 33.3%; A/Hong
Kong: 71.4%). Thus, the choice of the non-adjuvanted 7.5ug formulaggn is®ustified.

2.4.2. Main studies QQ
Study 810601 (for title see tabular overview) OQ
Methods \

Study 810601 was designed as a randomize o;@abel, non-controlled Phase 3 clinical study in 550
male and female subjects, stratified in equ Kﬁbers to two age cohorts of 18 to 59 years (Stratum
A) and 60 years and older (Stratum B) t gs the safety and immune response to Vepacel
(A/Vietnam/1203/2004) vaccine, as che need for, and timing of, a booster vaccination in an

adult and elderly population. O

Vepacel
Assessment report

Page 21/66
Rev06.11



\

Stratum A Stratum B
18 — 59 Years =60 Years
N=275 =275
1st Vaccination Day 0 1st Vaccination Day 0
2™ Vaccination Day 21 2™ Vaccination Day 21
7.5ng 7.5ng
AVietnam/1203/2004 A/Vietnam/1203/2004
[ 1 [ T T 1 I I [T 1
Subset for T — Cell Response Evaluation Subset for T — Cell Response Evaluation
N=50 N=50 @
v | v | [] v | v [ ] . 6
N=35 N=34 N=33 N=34 \
Booster Vaccination Booster Vaccination Booster Vaccination Booster Vaccination &
Month 6 Month 6 Month 6 Month &
3.75ng 7.5ug 3.75ug T.5pg
AVietnam/1203/2004 AVietnam/1203/2004 AVietnam/1203/2004 AfVietnam/12
¥ vl [ ¥
N=35 N=34 N=35
Booster Vaccination Booster Vaccination Booster Vaccination oster Vaccination
Month 6 Month 6 Month 6 KMomh 6
3.75png 7.5pg 3.75pg qﬂ 7.5ng
A/Tndonesia/05/2005 A/Tndonesia/05/2005 A/Tndonesia/05/2005 X Indonesia/05/2005

. Y m——-

e T T T T
l k4

N=35 N=34 35 % N=34
Booster Vaccmation Booster Vaccination Booste ination Booster Vaccmation
Month 12-15 Month 12-15 2-15 Month 12-15
1.75ng T.5pg I T.5ng
A/Tndonesia/05/2005 A/Tndonesia/05/2005 donesia/05/2005 A/Mndonesia/05/2005

4
J’ ¢ ¥
N=34 N=34 N=34
Booster Vaccination Booster Vaccination Booster Vaccination
Month 24 Month 24 Month 24
3.75ug 3.75ng T.5ug
A/Indonesia/05/2005 A/Indonesia/05/2005 A/Indonesia/05/2005

Study Partici)

>
Only subje N meet all the inclusion and none of the exclusion criteria and provided written
informe t were invited to participate in the study.

SyRieN\were well distributed by age in Stratum A. In Stratum B, the majority of subjects were
bet 60 and 70 years of age. Subjects were evenly distributed by gender. Height and weight were
normally distributed.

The majority of subjects returned to each visit within the allotted interval of 21 + 3 days after
vaccination. Adherence to visit schedule was similar between age strata.
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Treatments

Baxter’s candidate H5N1 influenza vaccine for intramuscular injection is a monovalent non-adjuvanted
inactivated virus vaccine containing Vero cell-derived, formaldehyde and UV-inactivated, sucrose
gradient purified whole H5N1 influenza virions. The vaccine contains no preservative.

During Part A of the study, each subject received two vaccinations 21 days apart by intramuscular
injection in the opposite upper arm (musculus deltoideus) from which blood was drawn.

The investigational product is provided in multidose vials. For the first and second vaccinations, all
subjects were administered the following dosage:

e 7.5ug of H5N1 HA antigen strain A/Vietnam/1203/2004 per 0.5 mL @

*
Half of the subjects will be randomized to receive a 6-month booster vaccination @e of the

following dosages: O

e 3.75upg HA antigen, strain A/Vietham/1203/2004 per 0.25 mL ®
e 7.5ug HA antigen, strain A/Vietnam/1203/2004 per 0.5 mL 0

e 3.75upg HA antigen, strain A/Indonesia/05/2005 per 0.25 mL @'

e 7.5ug HA antigen, strain A/Indonesia/05/2005 per 0.5 mL é

The remaining half of the subjects, who did not receive a 6-
24-month booster vaccination with one of the following do

ooster, will receive a 12 to 15- or

e 3.75pg HA antigen, strain A/Indonesia/05/2005 per

e 7.5ug HA antigen, strain A/Indonesia/05/200 .5 mL

Objectives 6)\,
e To assess the immune response 9®6N1 influenza vaccine in an adult and elderly population.

e To assess the safety and lity of an H5N1 influenza vaccine in an adult and elderly
population.

e To assess the need ﬂ&e timing of a booster vaccination.

er objectives of the study are:

For a subset of subjeQ
*
e To evaluate cell mediated immune response induced by an H5N1 influenza vaccine after the
first, seqd booster vaccination.

End

Pri Immunogenicity Endpoint

¢ Number of subjects with antibody response to the vaccine strain (A/Vietham/1203/2004)
associated with protection 21 days after the second vaccination defined as titre measured by
microneutralization (MN) test >20.

Secondary Immunogenicity Endpoints

e Number of subjects with antibody response associated with protection 21 days after the first
vaccination measured by MN assay
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e Number of subjects with HIA titre 240 measured 21 days after the first and second vaccinations
e Antibody titre 21 days after the first and second vaccinations as measured by MN and HI assays

e Fold increase of antibody response as compared to baseline 21 days after the first and second
vaccinations as measured by MN and HI assays

¢ Number of subjects with seroconversion (defined as a minimum four fold titre increase) 21 days
after the first and second vaccinations as measured by MN and HI assays

e Number of subjects with antibody response associated with protection 180, 360-450 and 72Q days
after the first vaccination and 21 days after a booster vaccination as measured by MN assay

e Number of subjects with HIA titre =240 measured 180, 360-450 and 720 days aff first
vaccination and 21 days after a booster vaccination ‘\
e Antibody titre 180, 360-450 and 720 days after the first vaccination and 21 d &(er a booster

vaccination as measured by MN and HI assays \"Q

e Fold increase of antibody response 21 days after a booster vaccination $7 pared to before the
booster vaccination at 180, 360-450 and 720 days after the first va@ on as measured by MN
and HI assays

e Number of subjects with seroconversion (defined as a mini @our fold titre increase) 21 days
after a booster vaccination as measured by MN and HI ass

e Number of subjects with antibody response associ teQ protection 21 days after the first and
second vaccinations defined as Single Radial Haem& SRH) area =225 mm?

e Antibody titre 21 days after the first and sec§ cinations measured by SRH assay
pa¥e

e Fold increase of antibody response as m d to baseline 21 days after the first and second

vaccinations measured by SRH assay

e Number of subjects with seroco&' (defined as either a >25 mm? haemolysis area after the
vaccination in case of a negg: re-vaccination sample [</=4 mm?] or a =50% increase in
haemolysis area if the pre—gn ation sample is >4 mm?) measured by SRH assay 21 days after

s

the first and second vacQ
e Number of subjects Ny anlibody response associated with protection 180, 360 and 720 days after
the first vaccinay 21 days after a booster vaccination defined as SRH area >25 mm?
-
o Antibody‘ti , 360-450 and 720 days after the first vaccination and 21 days after a booster
vaccina easured by SRH assay

e Fold se of antibody response 21 days after a booster vaccination as compared to booster
% ion at 180, 360-450 and 720 days after the first vaccination as measured by SRH assay

o mber of subjects with seroconversion (defined as either a 225 mm? haemolysis area after the
booster vaccination in case of a negative prevaccination sample [</=4 mm?) or a =50% increase
in haemolysis area if the pre-vaccination sample is >4 mm?) measured by SRH assay 21 days after
the booster vaccination

For the subset of subjects included in the evaluation of cellular immunity:

e T-cell response after each vaccination as determined by the frequency of cytokine producing T-cells
induced by homologous and heterologous influenza antigens
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e Increase in frequency of cytokine producing T-cells induced by homologous and heterologous
influenza antigens after each vaccination as compared to baseline

Sample size

The sample size of 550 subjects was based on the following calculations: 275 subjects aged between
18 to 59 years of age and 275 subjects 60 years of age and older will be enrolled into the study.
Assuming an approximate drop out rate of 10%, it is expected that at least 250 of the 275 subjects in
each age group will have evaluable immunogenicity results after vaccination. With this sample size, the
two-sided 95% confidence interval of the rate of subjects with antibody response associated with
protection does not extend more than 6.4% from the observed rate assuming the observed r. in

the region of 60%. If the rate of subjects with antibody response associated with protecgo%
approximately 70% the above interval will extend no more than 6.1% from the observe

The sample size of 275 in each age stratum to receive the test vaccine provides a 9 hance to
detect at least one AE that occurs at a frequency of 1% and a 74.8% chance t e at least one
event that occurs at a frequency of 0.5%.

Furthermore, with 275 subjects the two-sided 95% confidence interval of@orobability of occurrence
of AE(s) will extend 06% from the observed proportion when the expgted AE rate is approximately
25%.

Randomisation Qg

Half of the subjects in each age stratum will be random cted to receive a 6-month booster
vaccination. These subjects will be randomized 1:1: to receive the non-adjuvanted H5N1 influenza
vaccine containing one of the following: Q

e 3.75pg HA antigen strain A/Vietham/12 004

e 7.5ug HA antigen strain A/Vietnam/, 004
«  3.75ug HA antigen strain A/Ind é/ospoos
e 7.5ug HA antigen strain A/T sia/05/2005

The remaining subjects w ndomized into two equal groups, one receiving a 12 to 15- month and
the other a 24-month % r vaccination. At both the 12 to 15-month and the 24-month booster,
subjects will be ran d 1:1 to receive a booster with the non-adjuvanted H5N1 vaccine containing

either 3.75ug or N HA antigen of the A/Indonesia/05/2005 strain.
>

Blindingé\

This i en-label study.

Statistical methods

Analysis of Primary Endpoint (Immunogenicity)

The rates of subjects with antibody response associated with protection 21 days after the second
vaccination and their 95% confidence intervals are calculated separately for both age strata.

All subjects with available antibody response fulfilling the eligibility criteria are included in the analysis.
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Analysis of Secondary Endpoints (Immunogenicity)

Point estimates and 95% confidence intervals are calculated for all secondary immunogenicity
endpoints. The analysis is carried out separately for both age strata. In order to assess the effect of
the strain (A/Vietham/1203/2004, A/Indonesia/05/2005) and of different doses (3.75ug HA antigen,
7.5ug HA antigen) for the 6-month booster and of different doses (3.75 ug HA antigen, 7.5 pug HA
antigen) for the 12 to 15-month and the 24-month booster of the vaccine of the vaccine on the
antibody response, measured by MN, SRH and HI assays, antibody response will be analyzed by
analysis of covariance. The model will include doses, the strain and the interaction term between dose
and strain as influencing factors and baseline values as covariates. Antibody response values will

log transformed prior to the analysis. Antibody responses will be analyzed separately for each élf
an interaction of strain and dose is detected, an analysis of subgroups will be performed. @

>
For the subset of subjects included in the evaluation of the T-cell mediated response mi @,

maximum, 25% and 75% quantiles, median and the respective 95% confidence inte ill be
calculated for all parameters reflecting T-cell response before and after each vad®§ . In addition,
parameters reflecting T-cell response will be investigated by non-parametric p res. Wilcoxon

Signed Rank test will be used for analysis of paired baseline and post-vacc'|2 joJ® values.

All subjects with available data are included in the analysis.

Results 60&
Baseline data OQ

Seropositive antibody titres against the H5N1 vaccingagtrath (A/Vietham/1203/2004) at baseline were
shown in 4.1% and 16.9% of subjects for MN, ang “Q and 5.3% for SRH in Stratum A and B,
respectively. This is in agreement with data previs reported that a percentage of the population
particularly, the elderly will have antibodie -reactive to H5N1 (Treanor et al., 2006) or other
potential pandemic viruses (Stephenson 2003; Epstein SL, 2006) without having been exposed
to this virus. This situation of pre-exigh res occurs frequently with studies with trivalent seasonal
influenza vaccines and is accepte g as the vaccine fulfils one of the two other serological criteria
for licensure i.e. seroprotection& fold increase, should pre-existing antibody titres result in a
lower seroconversion level.

Numbers analysqﬁ\

-
The primary im %\icity endpoint was analyzed for the intent to treat (ITT) and per protocol (PP)
datasets. S immunogenicity endpoints were analyzed for the ITT dataset only.

Intent to ataset

I u icity analyses were performed on the ITT dataset for the first (ITT 1) and second (ITT 2)
vacqdgQtions. Subjects are included in the ITT datasets if they:

e received the 1st/2nd vaccination;
e have available serology data at Day 21 after the 1st/2nd vaccination.

The ITT 1 dataset comprises 542 subjects (270 in Stratum A and 272 in Stratum B), and ITT 2 consists
of 535 subjects (265 in Stratum A and 270 in Stratum B). Subjects excluded from the ITT datasets are
listed in the dossier, Module 5 Section 16.2.3.

Vepacel
Assessment report

Page 26/66
Rev06.11



Per protocol dataset

The primary endpoint was also analyzed for the per protocol dataset. Subjects are included in the per
protocol analysis if they:

o fulfil inclusion/exclusion criteria;
¢ have no major protocol violations;
e received both vaccinations;

e have available serology data at Day 21 after the 1st/2nd vaccination. t
e

analysis of the primary immunogenicity endpoint (MN titre after the second vaccination)5 ects
(257 in Stratum A and 268 in Stratum B) were included in the PP dataset. K\

S

Following two vaccinations all three CHMP criteria (as specified in the d@é CPMP/BWP/214/96)
were fulfilled by MN assay in the age group of adults, and 2 out of 3 ria were met in the elderly.
Specifically, the adults group achieved a seroneutralisation (or s ection SP) rate of 72.5%, a
seroconversion (SC) rate of 60.8% and a 4.7 fold GM increasea % elderly a SP rate of 74.1%, a SC
rate of 26.7% and a 2.8 fold increase was obtained. b

Ten (10) subjects who were included in the ITT 2 dataset were excluded from the PP dataw

Outcomes

Study part A: day (D) 21 after the second vaccination

The results of the MN assay were generally consistent wi Qa SRH assay. Following two vaccinations
2 out of 3 CHMP criteria were fulfilled in the adults II three 3 requirements were met in the
elderly. In the adults group a SP rate of 63.3%, ﬁ\rate of 60.2% and a 4.6 fold GM increase were
achieved. In the elderly a SP rate of 67.7%, of 62.4% and a 4.6 fold increase was obtained.

Study Part B: through D21 after 6 m@ booster

Antibody persistence

The data on antibody perS|sten Qal a decline in seroneutralisation/seroprotection rates of 35% to
40% for both age groups us;j er the MN or the SRH assay. The decline in the neutralizing
antibody responses is ho ss pronounced than the decline in antibody responses determined by
SRH assay. Whereas a antlal number of vaccinees have neutralizing antibody titres (of at least of
1:10) up to 180 dag@ vaccination, for only approximately 50% of adults and elderly subjects
antibodies 24‘m detectable in the SRH assay.

Data QOSt-%XF

Half bjects were randomized into 4 groups to receive different dosages (see the above section
o] thents). The SP results by MN assay are summarised in the two tables below.
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Nuomber of Snbjects with Microneutralization Antibody Titer 21:10 (for Subjects Randomized to the & Month Boaster) -
Stratum=A4 (15-5% Years) (Study 810601, ITT Dataset)

Straim Day Boaster
AVietnam ATndonesia
175 pg TEpg R3S THug
o/M (%) Pt CI N (%) 950y CI n'N (%) B8t CT '™ (%) bEn CI
A'Vigmam 1] 1A0{3.3%) 00%;17.2% 029000%) 00 118%  230(6.7%) 08%:321%  O030000%)  0.0%; 11.5%
1 17730 [:é '-“‘-q] 3TA4%; T45% 1929 (65.5%) 45.7%; 81.1% 31370 687 37.4%; T4
42 430 (B000%5) 61.4%; B23% 1329 (79.3%) 603%;92.0% 2130(733%) F1%IETTH { 65.3%; B24%
180 1230 (400%) 22.7%: 3R4% B20(I76%)  12.7%;47.2% 1330(433%) I5.5%6148% I130(36.7%) 19.9%: 34.1%
W1 2020 (6R0%) 482%: 4T 15029 (BAINW) 468.3%,;94.1% 2120 (T14%) 18T 25720 (BO.X%W) 6B.3%: 04.1%
360-450  IOVZ4 (41795 12.1%: 63.4% 1T2B(50.7%) 40.46%,; 7RI 1420 (4B3%) IP4%I 4TS 15 32.5%; T0.6%
ATndonesia 1] 1A0{3.3%) 01%; 17.2% 029000%) O00%: 11.%%  030(00%)  00%;115%  O030(00%)  00%; 1.6
11 B30 (26.7%)  12.3%; 458%  T20 (24.1%%)  10.3%; 4313 BA0(26.7%)  123%0450% Q30030007 1479 @
42 1430 (46.7%) 1B.3%; 65.7%  T20 (24.1%) 103% o 1430 (46.7%) IB3%0 6373 1230 (40.0%) =
130 430013.3%)  3.8%,; 30.7% 00825 2283 B30(30.0%) 147 404%
ml 14720 (48.3%) 10.4%; 67.5% S 457%; 810% 2120 (714%) S1BYNIETE%
360-450  324011.5%)  17% 314% 425 ( 4 37 40 31T 1029 (34.5%) 178%C 343%
Number of Subjects with MN Antibody Titer =1:20 (for Subjects Randomized to the §-MMont
Stratum=B (=60 Years) (Study 310601, ITT Datazet) o
Strain Day Booster
AVietnam %ﬂnuia
175 ug TEug TE)
N (%) pE% CT N (Fa) Q5 CT /N (% patia CI
AVietnam 1] 431 (12.8%) 3.6%;20.8% S31(15.4%) 53%:328%  BG2(Q W 43.4%
1 1731 (34.8%) 36.0%:;72.7% 17432(53.1%) 34.T% T08% 19 T6.3%
11 MG1(774%) 5B.9%;00.4% 22/31(68.8%) S0.0%; B30 2O 33.3%; BE.3%
180 1530(500%) 31.3%;68.7% 11/30(36.7%) 19.8%; 5 l’Q! [43.8%) 26.4%; 62.3%
W1 IN3L(64.5%) 45.4%;B08%N 2131 (65.6%) 26.8% & 11 (39.4%) 40.6%; T63%
I60-450 1430 (46.7%) 2B.3%; 65.7% 1431 (51.6%) 33 B 1330 (43.3%) 25.5%; 62.46%
Alndonesa 1] 230 ) 0.8 1% L32(31%) . m".a 34 10% 250%
1 B/31 ) 119%;44.4% 11032 -:34.4’:@. 53.0% 1432 (438%) 164%.
11 1531 (48.4%) 30.2%;669% 15 3.‘.':& 1%; §5.3% 203D (62.5%) 43.7%; TB.9% 53.3%; ES:. A
130 130 (36.7%) 19.9%; 56.1% 73042 2 11731 (34.4%) 18.6%; 3 13.7%; 44.7%
101 1731 (34.8%) 36.0%;727% 1T v M (T5.0%)  $6.6%; 53.3%; B6.3%
J60-450  B/30 (26.7%) 11730 (36.7%) 18/31 (38.1%) 39.1%; 75.5%

Based on these data it can be ¢

“Q

no added value as

antibody responses. Gen

regards

booster are however |

response. In su

12 5“-«:4563' ‘

ed that a homologous or heterologous booster immunisation has
eroconversion rates but might elicit stronger cross-reactive
e antibody responses following the homologous and heterologous

nounced compared to study 810703 indicating a moderate anamnestic
e responses are comparable to what is expected for seasonal revaccination.

Study Par C'\Gl,ugh D21 after 12-15 months booster

ponse by MN assay measured 21 days after the 12 to 15 month booster against
jtnam and A/Indonesia is shown in the following table:
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Number of Subjects with Antibody Titer =1:20 {for Subject: Randomized to the 12- to 15-Month Booster) Measured by Micronentralization
(Study 810601, ITT Dataset)

Strain ~ Day Strafum
A (1550 years) B (=4l yearsz)
375 pg A/Indonesia 7.5 ug Alndonesia A4.75 pg ATndonesia 7.5 ug ATndonesia
/N (%) p5uy CI u/N (%) EELI Y | BN () Q50 CI N (%) 950 CI
AlVie. 0 120 (3.4%) 0.1%; 17.8% 120 (6.0%) 0.8%:228% &31(194%) T75%:375%  4310128%)  3.6%G:208%
11 1320 (44.8%) 26.4%;643% 1129 (379%) 20.7% 57.7% 1931(613%) 422%;782% 1531(484%) 30.2% 66.9%
42 2120 (759%)  56.5% 8970 1R0(62.1%) 413% 793 ILL{67.7%) 48.6% 833%  1331(T.I%) 554N ERl%
180 10028 (34.5%)  17.9% 543% 729 (24.0%) 103%;43.5% 1631(51.48%) 331%460.8% 1131(35.5%) 19.2%; 34.46%
J60-450 929 (31.0%)  153%;508% 929 (3L1.0%) 153%; 508% 1531 (484%) 301869 1231(38TR)  218%; 578N
JE1-4T1 2128 (7507%)  55.0% BR3% IR20(D446%) B1I%W, 000% D631 (B39%) 663%94.5% 2631(B319%) 66.3%; Md5%
Allnd. 0 120 (3.4%) 0.1%; 17.8% 120 (6.0%) 0.8%;228%  TE12248%)  9.46%411% 351 (8.7%) 21.07%; 25 E?,b
11 528(172%)  38% 358w SOB(179%)  61%:368%  1431(452%) 273 640%  10G1(323%) 16T 5
42 1020 (34.5%)  17.9%;543% 1120(379%) 20.7% 57.7% D01 (64.5%) 454%808% 1631(51.6%) 33.1% @
180 120 (3.4%) 01%;17.8%  429(13.8%) 3.9°%%:317T% 1331(419%) 245% 609% 431(128%) é%
J60-450 129 (3.4%) 01%; 17.8%  5729(17.2%) 35.8%:358% 1331(419%) 245% 609%  S31(16.1%) \
351471 2128 (TRANG) 59.0%917% ITA0(D31%) 771w 89.2% 2531 (B04%) 623N 925% 2431 {E!.Qm

\¥4
Qntigen given 12
eding the CHMP

ect observed. The
ne response against both

Collectively, the data show that booster vaccinations with either 3.75ug or 7.5
to 15 months after primary vaccination could elicit serological responses wel
criteria for immunogenicity of seasonal influenza vaccines, with a slight d
heterologous booster using strain A/Indonesia/05/2005 elicited a goodfim
strains.

Part D: through D21 after 24 months booster Qg

The antibody response measured by MN assay against dif H5N1 strains was evaluated before and
after subjects received the 24 months booster (before t@: Day 720; after booster: Day 741). The
immunogenicity data indicate a booster vaccination @n 24 months apart at either 3.75ug or 7.5ug
HA antigen could elicit an acceptable antibody re@g in adults (SP rate: 91.3%-100%) and elderly
(SP rate: 76.7%-91.7%) subjects however v\m ose effect observed. In addition the heterologous
booster using strain A/Indonesia/05/2005 dlici an acceptable immune response against both

strains, A/Vietnam (used for the pringrg@:nunisation) and A/Indonesia. These results are consistent

with previously submitted reports on er immunisations.

Study 810705 (for title Sf(&gar overview)
Methods \

The Phase 3 studw is the first clinical trial with Baxter’s Vero cell-derived inactivated H5N1
influenza vacgi \ ding not only healthy volunteers (Cohort 1) but also specified risk groups, i.e.,
immune co Qed individuals (Cohort 2) and chronically ill patients (Cohort 3). The study, now
complet &rfcrmed in a larger adult and elderly population than in previous studies (N=3560),
with European countries participating.

The y was designed as an open-label study with multiple cohorts (risk groups), age strata
(Stratum A: adults, Stratum B: elderly subjects) and treatment groups (e.g. four treatment groups in
Stratum A of Cohort 1; two treatment groups in Stratum B of Cohort 1), as detailed in table 2. All
subjects received a primary immunization consisting of two vaccinations given 21 days apart.
Depending on the cohort and on the treatment group, randomised subjects received either the 3.75ug
or 7.5ug dose of the clade 1 (A/Vietnam/1203/2004) strain vaccine. Specific subsets in Cohort 1 (i.e.
Treatment groups 1 and 4 in Stratum A and Treatment group 1 in Stratum B), Cohort 2 and Cohort 3
participated in a study extension designed to receive a 12- to 24-month booster vaccination with the
clade 2 (A/Indonesia/05/2005) strain vaccine at the 7.5ug dose.
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The randomisation was done with block sizes of 6, both for the randomisation to the 7.5ug vs. the
3.75ug dose, as well as the (later) randomisation to lots within the 7.5ug groups.

Table 2. Study design for Clinical Study 810705

M= 26&0

Haathy Volunteers
aged = 18 pears

(=100 immunog=nicity evaluation;
M = 30: c=lular immunity svaluation)

2 waccingtions: Cay 0 and Day 21
7.5 pg Afietnam/1 2032004

Cohaort 1 Cohort 2 [M= 100) Cahort 2 (M= 300)
|M = 29&0) Immune sompromised individuals Chronically il patiants

M=100: immumogenicity evaluation)

2waccinations: Cay 0 and Jay
T 5 pg Adfietnam1 203

Booster Wacsinatian
(immunagenicity evabiztion subjestc only)

Bonstor Wans n@
{mmuncgsnicity ava @ots only)
Diay 2E0-720 Clay @

7.6 pg Adndonesia0E 2005 7.5ug ,q|3 DS/2005

P
Stratum A (N = 27801 =
18 — B8 y=ars YEArs

Treatment group 1 (N = 120]
{M=1200 immunogesnicty svaluation

M=120 ot consistency evauation; \
M=80: antbady kinstics evaluation;

— M =30 callular immunity evaliation) -

&

ent group 1 (N = 120]
1200 immunsgenicity evausbion)

Boosi=r Vaccination
(suly setof subjects only)
Day 300-T 20
7.5 ug Afindonesaf52008

Broosier Vaccinaton
(subsel of subjecs only)
Day 360-720
T.5ug Aflndonesiatioz00s

Treatment group 2 (M = E0)

waticn] (M=E0: munogenicity evalwalion)

Treatment grow

2 vaccinations: Day 0 and Day 2°
.75 pg Adietnam/1 2032004

AT5

b it roup 3 (W=
. Q faty evauation sniy)

\ nations: Day 0and Day 21
1.0 ug Avistramd 1.203/2009

[W=640" Int ponsistency evaluation)

Blooster Vaccinaton
[subset of sUk{ects ony)
Day 360-720
T.5pg Allndonesia’ 052005
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Results

Outcomes

Table 3. Overview of Immunogenicity in all cohorts:

Cohort 1 (healthy) Cohort 2 Cohort 3
Stratum A Stratum B (immuno- | (chromically
(18 — 59 years) (=60 years) compr.) Iy
MN
R;:m*s of :uhjecr;-;_ . % )
QN 3b fers = 1120 -\
Day42 | 624 407 58.0 52.5 45 &E
Day 201 24.1 14.3 30.2 28.1 1159, ¥ 317
GMTs \)"
Day 42 25.7 19.5 244 26.3 (@g 25.9
Day 201 13.5 10.7 16.1 16.8 1 13.7
GM fold increase M
Day 42 3.7 28 21 A€)\ 2.5 3.0
Day 201 1.9 1.5 14 5 1.1 1.6
SRH 0
RJ_'HH of zuhject:-;_ O A
i epostn, Q
Day 42 53.0 339 K, D 39.0 534 423
Day 201 483 139, 362 421 451 37.4
GMTs G\}
Day 42 18.0 123 12.4 17.9 142
Day 201 14.7 @lﬂ.i 113 122 14.9 123
GM fold increase R Q
Day42 | W 18 1.9 14 19 2.0
Dayzm{\"bi 17 1.7 14 17 18

¥ -
Study Part A; @nogenicity results through Day 42

In stratum ults), two CHMP criteria were met by MN assay (seroconversion, GM fold increase),
whileg um B (elderly) only GM fold increase was met and seroprotection narrowly missed. Quite
hi s of antibodies were detectable already at baseline, therefore analyses according to baseline

seroNggativity were requested.

By SRH assay in stratum A (adults) also two CHMP criteria were met (seroconversion and GM fold
increase), while in stratum B (elderly) GM fold increase and seroconversion were narrowly missed.
High titres were detectable at baseline also by SRH, especially for the elderly, therefore analyses
according to baseline seronegativity were requested.
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PART B

Part B of the study covered immunogenicity through Day 42 for subjects in Cohorts 2 and 3
(immunocompromised and chronically ill) and is described in the section Clinical studies in special
population.

Study Part C: lot to lot consistency

Antibody response 21 days after the first vaccination

GMTs across the three lots ranged from 17.4 to 19.1 showing a statistically significant rise over Day 0
levels. 6

Antibody response 21 days after the second vaccination

*
Statistically significant increases of GMTs were seen for all three lots after the secﬂ\%ccination
compared to the first one, with GMTs ranging from 26.5 to 28.6. O

Study Part C: immunogenicity data from cohort 1 (healthy adults) \Q

In this much larger group (n=640 vs. n=119 in the corresponding age str,
the results by MN assay reached the criteria for seroconversion and fol
the seroprotection criterion (see table 4 left panel MN assay).

Similar results were obtained by SRH assay (see table 4 right p%@%

f treatment group 1),
ease and narrowly miss

assay).

Table 4. MN-ASSAY ASSAY

Figure 14.2-15.

; 3.3
Reverse cumulative distribution of immune response measured by Figure 14.2-26.

MN (A/Vietnam) assay

(Study 810705: Subjects included in the intent-to-treat dataserx

cumulative distribution of immune response measured by SRH

Qe
o (A/Vietnam) assay
(Study §10705: Subjects included in the intent-to-treat dataset)

O
0% g o 0 1008
~x \
BO% - -
0% - \.‘-, N —m -
T so%- B 5o | AN
g_ 0% N § 0% - o \ O\
o Y — N
A | AT
* C) AN A 200 \
“\ ‘\\_‘ \
1 \\ " \l 10%
| S iy
T T T —% f _ll % - T T
>miE >mii]l >wi20 >wid4d >=iABl>=1160 =i >mB >mif > m35 >mb] >m75
Thar Titar
#4+ Day 0 kckck Day 21 ¥ Day 0 ik Day 21
mEE Day 42 BEE Day 42

Study Part D: 6-Month Follow Up

Cohort 1 - healthy subjects
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By MN assay antibody persistence data for the 7.5ug dose show a decline in the seroprotection rate in
adults and elderly respectively to 24.1 and 30.2% by MN assay and to 48.3 and 36.2% by SRH assay.
The reverse cumulative distribution by both MN and SRH indicate that the majority of subjects still
have antibodies detectable at D201.

Study Part E: 21 days after booster vaccination

Cohort 1 - healthy subjects

Prior to the booster vaccination with the A/Indonesia strain (Day 360-720), a relatively low nhumber of
subjects showed MN titres associated with protection (21:20) to the A/Vietnam strain and even Ig

seroprotection rates were observed for the A/Indonesia strain.

At Day 21 after administration of the A/Indonesia strain booster vaccination, SP rates, SC FI
(geometric mean fold increase) by MN increased for both the A/Indonesia (booster) strﬁ the
A/Vietnam (primary vaccination) strain in the adult and elderly population (table 5). O

The SRH results were lower than the results obtained using the MN assay, but @Iy confirmed the
MN results with regard to the boosterability of the immune response (table &.

Table 5. Immunogenicity data of 12-24 month booster with 7.5p d@'of non-adj. A/Indonesia
vaccine following 2-dose primary A/Vietnam (7.5ug non-adj. formul n) vaccination as measured by
MN assay

Healthy subjects ['Enhur@
Adults (18 — 59 vears) @\ (=60 years)

ATndonesia AViemam @u:lunes:iﬂ AfVietnam

(n=113) (n=113) (m=91) (n=91)
A -
(‘\ Seroprotection rates '
N
Pre-booster 6.2% e @‘J% 44% 27.5%
21 days post-booster 52.3'1':{:@ 85.8% 70.3% 80.2%%
Q Seroconversion rates *
21 days post-booster 2\?_9, 48.7% 62.6% 25.3%
. GMEFI*
\\
21 days p -\Q’r 149 45 6.7 2.6
. ::_ E

MINLEN
’ increase in MN titre as compared to pre-booster
tric mean fold increase
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Table 6. Immunogenicity data of 12-24 month booster with 7.5ug dose of non-adj. A/Indonesia
vaccine following 2-dose primary A/Vietnam (7.5ug non-adj. formulation) vaccination as measured by
SRH assay

Healthy subjects (Cohort 1)

Adults (18 — 59 years) Elderly (=60 years)
A/Mndonesia AViemam | ATndonesia A/Vietnam
(n=113) (n=113) (n=21) (n=21)
Seroprotection rates ! b
Pre-booster T1% 34.5% 3.3% 24.2% @
21 days post-booster 57.5% 69.9% 47.3% 57.1% ‘\6

Seroconversion rates QO
21 days post-booster 54.0% 47 8% 45.1% 41 .S%&
GMIFI*® @

21 days post-booster 36 22 28 ’&I

SEH area = 25 mm?
either SRH area = 25 mm? if pre-booster samyple 15 negative (<4 num®) or e se in SRH area if pre-booster sample =4 nun?
Geometric mean fold increase O

Study Part F: Cell-Mediated Immune (CMI) res se

For a subset of subjects in two of the three coho@ohort 1 (healthy adult subjects) and cohort 2
(immune-compromised subjects), T-cell me ed immune response was evaluated.

T-cell-mediated immune response was @s d by testing peripheral blood mononuclear cells (PBMCs)
in IFN-y ELISPOT assay for reactivity, t antigens of the strains used in this study for primary and
booster vaccination, H5N1 A/Viet 03/2004 and H5N1 A/Indonesia/05/2005 respectively, as well
as against pandemic influenza aQti H1N1 A/California/07/2009, and seasonal influenza antigens
H1N1 A/Brisbane/59/2007, A/Uruguay/716/2007, and B/Brisbane/60/2008, as controls. The use
of IFN-y as a marker for. ell ®ffector function enables the enumeration of CD8+ T-cells and of T-
helper type 1 (TH1) ells. IFN-y producing CD8 and CD4 T-cells have been shown to contribute
to the T cell resp&@&lowing natural infection and vaccination.

Blood sampiX subjects included in the subset for evaluation of cellular immunity were taken on
Day 0 (pri st vaccination), Day 21 (prior to second vaccination), Day 42 (21 days after second
vacci at@ nd Day 201 (6-month follow-up after second vaccination). Further assessments were
cagge on Day 360-720 (prior to booster) and Day 381-741 (21 days after booster).

As exDected the data on the cell mediated immune response against H5SN1 and seasonal influenza
strains demonstrate a significantly reduced influenza-specific T cell repertoire in immune-compromised
subjects (Cohort 2) prior to vaccination compared with healthy adult subjects (Cohort 1). Influenza-
specific T cell responses in immune-compromised patients at baseline were determined to be 27.7 and
44.4 (Spot-forming cells) SFCs/5x105 PBMC against A/Vietnam/1203/2004 and A/Indonesia/05/2005
strain respectively. A level of 100 SFCs/106 PBMC has been reported in children who were protected
from influenza in a recent study.
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In contrast, the frequency of influenza-specific SFCs in healthy adult subjects (Cohort 1) at baseline
were 100.6 and 103.5 SFCs/5x105 PBMC against A/Vietnam/1203/2004 and A/Indonesia/05/2005
strain respectively, twice as high as the level reported in children who were protected from influenza
disease. Individuals in Cohort 1 were determined to have high baseline T cell response levels to all the
influenza strains tested, particularly to the seasonal flu strains, thereby making it difficult to detect
further significant increases in T-cell response levels after vaccination.

The CMI responses after vaccination in Cohort 2 demonstrate rapid recovery of the influenza-specific T
cell repertoire after vaccination, with T cell response reaching 47.0 and 84.8 SFCs/5x105 at day 21 and
day 42 after vaccination for A/Vietham/1203/2004 strain and 71.6 and 121.5 SFCs/5x105 at day

and day 42 after vaccination for A/Indonesia/05/2005 strain. There was no decrease in the inf] eé
specific T cell repertoire within the 1 to 2 years period prior to the booster vaccination. The Q’ncy
of influenza-specific T cells generated after two vaccinations with H5SN1 was twice as higﬁée level

reported in children who were protected from influenza disease.

In conclusion cell-mediated immune response was induced against the homolo
H5N1 influenza strains in immune-compromised individuals of Cohort 2 but w
approximately 18 months and could be boosted, as demonstrated by a fre of influenza-specific
SFCs of 117.0 and 143.2 SFCs/5x105 PBMC for A/Vietnam/1203/2004 an donesia/05/2005 strain
respectively, at 21 days after the 12 to 24 month booster vaccination.ﬁdeed by day 360-720, at the
time of the booster immunization, the GM values of the T cell resE o both H5N1 strains among

heterologous
maintained for

immunocompromised subjects participating in the study were e ent to those seen in the
remaining healthy subjects, indicating the vaccine’s ability toRQri I response to normal levels even

in immunocompromised. Some cross-reactivity was act§ gainst the pandemic H1N1 A/California
strain and all three seasonal influenza strains (both A_.and¥), however the seasonal strains were also
reported to have relatively high baseline levels su g prior exposure in the form of previous

influenza vaccines or natural influenza infection.

Summary of main studies C)

The following tables summarise the @cy results from the main studies supporting the present
application. These summaries s e read in conjunction with the discussion on clinical efficacy as
well as the benefit risk asses t (see later sections).

Table 7. Summary of EfNgacy%er trials 810601 and 810705

Title: An Open Lab %e IIT Study of a Vero Cell-Derived Whole Virus H5N1 Influenza Vaccine to
Assess the Im icity and Safety and to Investigate the Need for and Timing of a Booster
Vaccination g

Study ider&) " | 810601

Desb&@ Ph 3, randomized, dose comparison, open-label, multi-center
Eijective e To assess the immunogenicity of an H5N1 influenza vaccine in adults
and elderly;

e To assess the safety and tolerability of an H5N1 influenza vaccine in
adults and elderly

. To assess the need for and timing of a booster dose;

o To evaluate the T cell mediated immune response

Treatment and Study | First subject enrolled: 10 April 2007
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Duration

Study Part A (Day 42)

Last subject completed Part
A (through Day 42, 21 days
after second vaccination):
02 August 2007

e 7.5 pug H5N1 HA antigen Clade 1
strain A/Vietnam/1203/2004;
2 vaccinations: Day 0 and 21
N = 561

Study Part B (6 month
booster)

Last subject completed Part
B (through Day 201, 21 days
after 6 month booster):

10 Jan 2008

e 7.5 pug HA Clade 1 strain
A/Vietham/1203/2004 or
e 3.75 pg HA Clade 1 strain
A/Vietnam/1203/2004 or
e 7.5 ug HA Clade 2strain
A/Indonesia/05/2005 or
e 3.75 pg HA Clade 2.1 strain
A/Indonesia/05/2005
6-month booster: N= 225
(in appr. half of subjects, rand

O

%
Q7

1:1:1:1) e
Study Part C (12-15 month e 7.5 ug HA Clad ;
booster) A/Indonesia/0 or
e 3.75ug HA .1 strain
Last subject completed Part A/Indoneg 005
C (Day 381-471, 21 days 12-15 month bo * N= 117
after 12-15 month booster): | (in appr. 1/4 { subjects, randomized 1:1)

17 Sep 2008

Study Part D (24 month
booster)

4
Last subject completed Part

D (Day 741, 21 days after C

24 month booster): Q

. @g HA Clade 2strain
O/ donesia/05/2005 or
3.75 pg HA Clade 2.1 strain
\ A/Indonesia/05/2005
2&-month booster: N = 100
(in appr. 1/4 of subjects, randomized 1:1)

Immunity)

11 Jul 2009
Study Part E (Cellc}'

T cell mediated immunity evaluation in subset
of adults and elderly subjects.
N (cellular immunity subset): 40

Endpoints and
definitions

QS
\
D

N

e
o\ ) Secondary

Yl

Primary endp

Q

All subjects:
Number of subjects with antibody response to

the vaccine strain (A/Vietham/1203/2004)
associated with protection 21 days after the
second vaccination defined as titre measured
by microneutralization (MN) test = 20.

Endpoints

All subjects:
anti-HA antibodies by HI; SRH; neutralizing

antibodies by MN
Cellular immunity subset:
Cell mediated immune response

Database lock

Final: 08 Feb 2010

Results and Analysis

Analysis description

Primary Analysis
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Analysis population The analysis is performed on the intent-to-treat (ITT) and per protocol (PP)
and time point datasets

description Time points of analysis:

21 days after 1st and 2nd vaccination; pre- and 21 days post booster; 180,
360-450 and 720 days after 1st vaccination; 180-270 and 540 days after
booster in 6-month booster; 270-360 after booster in 12-15 month booster
group

Statistical Analysis Antibodies against the influenza virus strain used in the vaccine will be
determined by HI, MN and SRH assays.

Antibody titrations of the HI assay will be done in duplicate; pre and post-
vaccination sera will be titrated simultaneously. The titre assigned to each
sample will be the geometric mean of two independent determinations.&gor
purposes of analyses, any HI result < 1:10 (undetectable) will be expréa
as 1:5 and will be considered negative. @
Analysis of Primary Immunogenicity Endpoint @

The rates of subjects with antibody response associated with 52 on 21

days after the second vaccination and their 95% confidence ifger%als will be
calculated separately for both age strata. O

Analysis of Secondary Immunogenicity Endpoints:

Point estimates and 95% confidence intervals will be@ted for all
secondary immunogenicity endpoints. The analysi% carried out
separately for both age strata.

In order to assess the effect of the strain (A/Vie /1203/2004,
A/Indonesia/05/2005) and of different dose{(3.75 ug HA antigen, 7.5 ug
HA antigen) for the 6-month booster and erent doses (3.75 pug HA
antigen, 7.5 ug HA antigen) for the 12 -month and the 24-month
booster of the vaccine on the antibg onse, measured by HI, MN and
SRH assays, antibody response wil yzed by analysis of covariance.
The model will include doses, thg in and the interaction term between
dose and strain as influencing\I s and baseline values as covariates.
Antibody response values y#{ be“log transformed prior to the analysis.
Antibody responses will 2 lyzed separately for each assay. If an

interaction of strain a e is detected, an analysis of subgroups will be

performed.
For the subset of ts included in the evaluation of the T-cell mediated
response mini aximum, 25% and 75% quantiles, median and the

respective nfidence interval will be calculated for all parameters
reflecting response before and after each vaccination. In addition,
parame lecting T-cell response will be investigated by non-parametric

proceﬁ ? Wilcoxon Signed Rank test will be used for analysis of paired

baQ and post-vaccination values.
L

&

*
Title: An Opeg 2N Phase III Study to Assess the Safety and Immunogenicity of a Vero Cell-

Derived W, ijus H5N1 Influenza Vaccine in an Adult and Elderly Population as well as in
Specified roups
Study i LiFr 810705
4
Desw Ph 3, randomized, dose comparison, open-label, multi-center
) bjective e  To assess the safety and tolerability of a non-adjuvanted H5N1 influenza

vaccine in an adult and elderly population and in specified risk groups;

e To assess the immune response to a non-adjuvanted H5N1 influenza
vaccine in an adult and elderly population and in specified risk groups;

e To assess persistence of H5N1 influenza antibodies after vaccination with
a non-adjuvanted H5N1 influenza vaccine in an adult and elderly
population and in specified risk groups;

e To demonstrate consistency of immune response among three different
lots of a non-adjuvanted H5N1 influenza vaccine;

e To evaluate the T-cell mediated immune response.

Treatment and Study | First subject enrolled: 06 Aug 2008
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Duration

days after second
vaccination):
30 Mar 2009

Study Part A+C (healthy
adults and elderly subjects)

Last subject completed Parts
A and C (through Day 42, 21

7.5 pug or 3.75 pg H5N1 HA antigen Clade 1
strain A/Vietnam/1203/2004;

2 vaccinations: Day 0 and 21

first vaccination: N (immunogenicity subset)
= 561

second vaccination: N (immunogenicity
subset) = 539

N (Immunogenicity subset): 886

Study Part B

23 July 2009.

(immunocompromised and
chronically ill subjects)

Last subject completed Part
B (through Day 42, 21 days
after second vaccination):

7.5 ug H5N1 HA antigen Clade 1 strain
A/Vietnam/1203/2004;

2 vaccinations: Day 0 and 21

first vaccination: N (immunogenicity su@
= 561

second vaccination: N (immunoge e
subset) = 539 %

N (Immunogenicity subset) = 2&5\

days after second
vaccination):
17 Dec 2009

Study Part D (all subjects)

Last subject completed Part
D (through Day 201, 180

N (Immunogenicity su@l

O
\(b

booster)

booster ):
01 Oct 2010

Study Part E (12-24 month

Last subject completed Part
E (through Day 381-741, 21
days after 12-24 month

C

<

A antigen Clade 2.1
05/2005 strain
booster

unogenicity subset) = 360

Immunity)

Study Part F (Ceuum\"

T cell mediated immunity evaluation in subset
of healthy adults and immunocompromised
subjects.

N (cellular immunity subset): 72

Endpoints and
definitions

O

\
N

* 3

Immunogenicity subset:

Antibody response 21 days after the second
vaccination as measured by
Microneutralization (MN) assay;

Number of subjects with antibody response to
the vaccine strain (A/Vietham/1203/2004)
associated with protection 21 days after the
second vaccination defined as titre measured
by MN assay >1:20.

Secondary endpoints

QS
\
D

Immunogenicity subset:

anti-HA antibodies by HI; SRH; neutralizing
antibodies by MN

Cellular immunity subset:

Cell mediated immune response

Database lock Final: 12 Nov 2010

Results and Analysis

Analysis description | Primary Analysis
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Analysis population The analysis is performed on the intent-to-treat (ITT) and per protocol (PP)
and time point datasets.

description Time point of analysis:

21 days after 1st and 2nd vaccination; pre- and 21 days post booster;

180 days after 2™ vaccination

Statistical Analysis Analysis of Primary Immunogenicity Endpoint

The rates of subjects with antibody response associated with protection
measured by MN test 21 days after the second vaccination and their 95%
CIs will be calculated separately for all cohorts, age strata and dose groups.

Analysis of Secondary Immunogenicity Endpoints:
Point estimates and 95% ClIs will be calculated for all secondary
%:}I

immunogenicity endpoints. The analysis will be carried out separately
cohorts, age strata and dose groups. o )

0\6"’
Analysis performed across trials (pooled analyses) O

A pooled immunogenicity analysis was performed for subjects in the ITT datas Qudies 810501,
810601 and 810705 who received the non-adjuvanted Vero cell-derived H5 enza vaccine
containing 7.5 pg of H5N1 HA antigen strain A/Vietnam/1203/2004. Sepa@ alyses were performed
for subjects 18 to 59 years of age and for subjects 60 years of age orQe Y 'he seroprotection rate
results are presented in table 8 (MN assay) and in table 9 (SRH ass@

Table 8. MN-Assay Seroprotection (percent with titre Zg ) 7.5 HPg non-adjuvanted, strain

A/Vietnam (Pooled Analysis of Studies 810501, 810601 a 05 - ITT)
L N
Age | 18-59y >60y \ad
2N
Day n/N % 95%CI n/w % 95%CI
0 43/961 |4.5 |3.3-6.0 f}q.c)'/}_:)l 17.6 | 14.0 - 21.8

21 426/960 | 44.4 | 41.2-4 .*-203/391 51.9 | 46.8 - 57.0
i§6

42 660/947 | 69.7 66.,7I\ 269/389 69.2 64.3 - 73.7

population and in the elderl ulation. In the adults seroprotection is narrowly missed, in the elderly

By MN assay, the pooled analé Mws that of the three CHMP criteria 2 are fulfilled both in the adult
seroconversion is below Net.

Table 9. SRH-Ags erotection, 7.5 Mg non-adjuvanted, strain A/Vietnam (Pooled Analysis of
Studies 810501, and 810705 - ITT)

A4

Age 1 =60y

Dayy % 95%CI n/N % | 95%CI
N‘128/959 13.3 [11.3-157 [24/385 |62 |4.0-9.1

21 509/956 | 53.2 50.0 - 56.4 | 186/390 47.7 | 42.6 -52.8

42 629/941 | 66.8 63.7 - 69.8 | 227/385 59.0 53.9 - 63.9

By SRH assay, the pooled analysis shows that 2 of the 3 CHMP criteria are fulfilled in the adult and also
in the elderly population. Seroconversion and GM fold increase are met in both age groups. The
seroprotection criterion is missed very narrowly in the elderly and by a wider margin in the adult.
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Clinical studies in special populations

Study 810705

In the clinical studies 810501, 810601, 810701 and 810703 immunogenicity was investigated in
healthy male and female adult volunteers only, while in study 810705 immune compromised
individuals and chronically ill patients were also included (cohort 2 and 3, respectively).

Part B of the study covered immunogenicity through Day 42 for subjects in Cohorts 2 and 3.

Part D of the study covered immunogenicity through Day 201 (6 month follow-up) for all subjecta, The
results for Cohorts 2 and 3 are described in this section. b

Cohort 2- immune compromised subjects . @
After two vaccinations, a clear trend towards a robust antibody response is observed in Q assay,

where 41.5 % of subjects achieve a titre greater than 1:20 (SP rate). This trend is ronounced in
the SRH assay, where 53.4% of subjects achieve SRH values greater than 25 . W.2% and 35.6%

of subjects achieved seroconversion in the MN and the SRH test respectively.

There are no established correlates of protection that would allow a more %ise assessment of the
clinical relevance of antibody response in immunocompromised subjerﬂPu lished data suggest that
antibody response is diminished in patients with HIV/AIDS or solid transplant recipients.
Nevertheless, clinical protection from influenza could be shown %eaccination with trivalent
influenza vaccine in HIV patients, while evidence of clinical effe ss of vaccination is currently

lacking for recipients of solid organ transplants (Kunisaxs@ ancet Infect Dis 2009).
o

Assessment of the clinical relevance of the antibody e in the immunocompromised cohort is
difficult. Nevertheless, the available serological d onstrate that these patients are indeed able
to mount an immune response after two vacgina with the monovalent H5N1 vaccine. This in turn
suggests that a certain level of protection a@ infection is highly likely.

MN-ASSAY 60 SRH-ASSAY
Figure 14.2-2.

Figure 14.2-1. %
S R;‘:“;‘i‘;_;ﬂ“:_“glﬂbff“ "{-“"’:‘3::';‘? “‘h’“‘_"l“““ response ine “,("‘f" ietnam) assay ; Reverse camulative distribution of immune response measured by SRH (A/Vietnam) assay
(Study 5: Subjects included in the intent-to-treat datRQL, coN® - INmunocompromise (Study 810705: Subjects included in the intent-to-treat dataset, cohort 2 - immunocompromised

subjet[‘i)Q subjects)
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Cohort 3- chronically ill subjects

The cohort 3, chronically ill subjects, included nearly 40% elderly subjects. CHMP criteria are valid for
healthy subjects, adults and elderly, thus it is not clear which CHMP criteria, if any, may be applicable
to chronically ill subjects.

Based on the serological criteria established for the elderly, two of the three criteria are met by SRH
assay, SC with 33.3% and fold increase with 2.0, while the rate of SP is 42.3%. By MN assay, all three
criteria have been fulfilled, with a SP rate (i.e. subjects with MN titre 21:20) of 64.2%, a SC rate of

immune response to vaccination with this monovalent vaccine and that a certain amount of prot

is very likely. @
0\6

35% and a fold increase of 3.0. These results suggest that chronically ill subjects are able to mogt an

Figure 14.2-6. O
. Reverse cumulative distribution of immune responge S v SRH (A/Vietnam) assay
B  EIRUre A28, . . (Study 810705; Subjects included in the intent-to-treai@tasWg§ cohiort 3 - chronically ill subjects)
Reverse cumulative distribution of immune response measured by NN (A Vietnam) assay N -
(Study 810705 Subjects included in the intent-to-treat dataset, cobort 3 - chronically ill subjects) 100% 0
100% |. i
Y . 20%
a0% s
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Study Part D: antibody persistené 6-Month
Cohort 2 - immunocompromise cts (7.5ug, N=113)

By MN assay, antibo % at day 201 were nearly returned to baseline levels in the
immunocompromised . TRe SRH assay identified a higher level of antibody titres, more similar to
values at day 21, i. weeks after the first vaccination.

*
ill subjects (7.5ug, N=123)

Cohort 3 - cllro

In the chr@y ill cohort, the antibody titres measured by MN assay at day 201 were lower but
ay 21 levels. By SRH assay, a higher titre was observed with values more comparable

similar
to th 2 levels.

Study Part E: 21 days after 12 to 24 months booster vaccination

Cohort 2 - immunocompromised subjects

On Day 360-720 (pre-booster), a low rate of subjects showed MN titres associated with protection to
the A/Vietnam strain (10.4%) and A/Indonesia strain (1.5%). At Day 21 after the A/Indonesia booster
vaccination, the SP rates (MN titre = 1:20) were 65.7% for the A/Indonesia strain and 71.6% for the

A/Vietnam strain. The GM fold increase versus baseline (pre-booster) was 7.7 for the A/Indonesia

strain and 3.8 for the A/Vietnam strain. SC occurred in 61.2% and 37.3% of subjects for the

A/Indonesia and A/Vietnam strains, respectively.
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The SRH results were lower than those obtained by MN assay but generally similar with regard to the
boosterability of the immune response. At 21 days post-booster, SP rates (SRH area 225 mm?2) were
41.8% and 64.2% (A/Indonesia and A/Vietnam strains, respectively). The GM fold increase in antibody
response was 3.0 for the A/Indonesia strain and 1.8 for the A/Vietnam strain. SC rates were 41.8%
and 43.3% for the A/Indonesia and A/Vietnam strains, respectively.

Cohort 3 - chronically ill subjects

Pre-booster (Day 360-720), a relatively low number of subjects had MN titres associated with
protection against the A/Vietnam (24.7%) and the A/Indonesia strain (2.2%).
%@ "

At 21 days post-booster, SP rates were 70.8% for the A/Indonesia strain and 77.5% for the
strain. The GM fold increase in MN titre versus baseline (pre-booster) was 8.4 for the A/Ind |
strain and 3.0 for the A/Vietnam strain. SC occurred in 65.2% and 31.5% of subjects fo‘@
A/Indonesia and A/Vietnam strains, respectively. {

rmed the
(SRH area 225

The SRH results were lower than the results obtained by MN assay, but general
boosting of the immune response. At Day 21 after the booster vaccination, SP
mm?2) were 50.6% and 64.0% for the A/Indonesia and A/Vietnam strains tively. The GM fold
increase in antibody response was 3.3 for the A/Indonesia strain and 2,0 e A/Vietnam strain. SC
occurred in 53.9% and 43.8% of subjects for the A/Indonesia and %nam strains, respectively.

Supportive studies Qg

Study 810701 (Phase 1-2) O

Due to the geographical spread, epidemiology and tge antigenic and genetic properties of clade 2
H5N1 viruses that showed increased case fatalit% n China and Indonesia in 2006 (62% and
82%), there was an increased interest from ﬁ rganizations and national authorities to start the

development of H5N1 investigational vacci d on clade 2 viruses.

Therefore the Applicant initiated a ra d, open-label Phase 1/2 clinical study (810701)

investigating the safety and immu %ﬂty of two different dose levels (3.75ug or 7.5ug HA antigen)

of a non-adjuvanted clade 2 (A/ @ esia/05/2005) H5N1 influenza vaccine in a healthy young adult

population. Subjects receive Ninjections 21 days apart and were monitored for immunogenicity and
Qwas conducted in 4 centres in Hong Kong and Singapore.

safety until Day 180. Thegstu
Immunogenicity end @etermined by MN, HI and SRH assay were evaluated against the H5N1
imed in the vaccine (A/Indonesia/05/2005). In order to assess cross-reactivity of

influenza strain

A v response against the homologous clade 2 A/Indonesia/05/2005 strain

A substantial antibody response after two vaccinations with the Vero cell-derived vaccine was observed
in both dose groups. Neutralizing antibody results were somewhat higher than antibody response
determined by SRH, but the assays were generally consistent for all parameters.

The rate of subjects with a neutralizing (MN) antibody titre 220 against the vaccine strain

A/Indonesia/05/2005 twenty-one (21) days after the second vaccination (primary endpoint) was
82.7% and 86.5 % in the 3.75ug and 7.5pg dose groups respectively. Antibody response associated

with protection 21 days after the second vaccination for the vaccine strain, as defined by SRH area 225
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mm2 was determined in 71.2% and 69.2% of subjects vaccinated with the 3.75ug or 7.5pug dose,
respectively. The seroprotection rate determined by SRH in the 7.5ug dose group is marginally lower
than the CPMP criterion of >70% in adults, however by comparison, 86.5% of subjects had functional
antibodies (MN) in this dose group. Even after the first vaccination, seroprotective titres were observed
in 36.4% and 19.2% of subjects as determined by MN and 38.2% and 40.4% by SRH, in the 3.75ug
and 7.5ug dose groups, respectively.

Antibody responses for the vaccine strain were similar between dose groups after the second
vaccination and slightly higher in general determined with MN as compared with SRH (82.7% vs.
86.5% seroconversion; 34.5 vs. 36.0 GMT; 8.0 vs. 8.3 GM fold titre increase with MN, and 71.2°$.
67.3% seroconversion; 20.9 vs. 22.8 GM of haemolysis area (mm2); 5.0 vs. 5.4 GM fold incre

haemolysis area with SRH in the 3.75ug and 7.5ug dose groups, respectively).
*
4 Qbodies

At Day 180, as expected, a decline in antibody levels was observed. However, neutraliz

were shown to persist in a substantial number of subjects, with 50.0% and 55.8% o cts in the
3.75ug and 7.5pug dose groups exhibiting a reciprocal MN titre 220 to the vaccig@ . The level of
neutralizing antibodies (MN) at Day 180 was higher than antibody levels det(@ by SRH (26.9%
vs. 9.6% with the 3.75ug and 7.5ug dose, respectively). GM fold increasem 180 as compared to
baseline, and GMTs were generally higher determined by MN and similgr b

assay types. {

een dose groups for both

Cross-reactivity antibody response against a clade 1 strain (A/Vi /1203/2004)

Cross-reactivity could be shown by MN and SRH analysis, ys .0% vs. 21.2% subjects achieving a
reciprocal MN titre 220, after the second vaccination in 5ug and 7.5ug dose groups and SRH

area 225 mma2 for 25.0% vs. 28.8% against the het@ogous clade 1 strain (A/Vietnam/1203/2004)
strain.
Cross-neutralization against the A/Vietnamég/zom strain after the second vaccination was also

demonstrated by seroconversion rates, nd GMs of fold increase in MN titres (13.5% vs. 23.1%
seroconversion; 13.3 vs. 13.6 GMT; .9 GM fold increase in the 3.75ug and 7.5ug dose groups,

respectively). Results of SRH anal
subjects with reciprocal MN titr

re generally consistent with MN. At Day 180, the rate of
gainst a heterologous clade 1 strain was 7.7% and 3.8% in the

3.75ug and 7.5ug dose grou ectively. Seroprotective antibody response as determined by SRH

was determined in 3.8%Xsu cts in both dose groups.

Collectively, the gat that two vaccinations given 21 days apart at either 3.75ug or 7.5ug HA
antigen could elig] ological responses well exceeding the CPMP criteria for immunogenicity of
seasonal infid accines, as measured 21 days after the second vaccination for all MN assessments,
ct observed. Crossreactivity against the Vietnam strain was demonstrated. The

ody levels at Day 180 indicates that a prime-boost strategy may be beneficial with this
ese results are consistent with those of previously submitted studies.

810802 (Phase 1-2)

The clinical study report (CSR 810802 part A) has become available since the original submission and
has been submitted with the D120 responses.

An alternative dose sparing approach is priming with only a single dose of pre-pandemic vaccine
followed by a heterologous booster vaccination. Therefore, in this study (810802), such a single dose
prime-boost strategy was explored by investigating the ability of a booster vaccination with either
3.75ug or 7.5ug of a non-adjuvanted A/Indonesia/05/2005 strain vaccine formulation to induce a
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booster response after a single dose priming vaccination 12 months earlier with 7.5ug of a non-

adjuvanted A/Vietnam/1203/2004 strain vaccine.

The study is conducted in two parts:

Part A: this began with the screening visit and was completed when all subjects had the Day 381 visit
(i.e. Day 21 after the booster vaccination). The clinical study report (CSR) submitted covers safety and
immunogenicity results. For the subject disposition see figure 10.1-1 below.

Part B: All subjects were followed until Day 180 after the booster vaccination (i.e. Day 540). Part B

was completed when all subjects had the Day 540 visit.

Figure 10.1-1.

Subject DMsposition for Study 810801 Part A
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A total of 230 healthy subjects received a single priming vaccination on Day 0 with the whole virion,
Vero cell-derived influenza vaccine containing 7.5ug H5N1 haemagglutinin antigen strain
A/Vietnam/1203/2004 in a non-adjuvanted formulation. A total of 199 subjects also received a booster
vaccination with an A/Indonesia/05/2005 strain in a non-adjuvanted formulation on Day 360 (N=99,
3.75ug; N=100, 7.5ug).

Booster Vaccination

Homologous: Ab rezponze Heterolgouz Ab response
{(Indoneszia) {(Vietnam)

375 ng 7.5 ng 375 ng 7.5 ng b
Seroprotection rate = T% @
MM 327 92.9 78.6 55.9 0\6

SEH 57.3 77.8 66.3 79.8 &
Fold increasze in Ab titer = 1.5
MM 4.1 £.3 29 3.k
SRH 5.2 6.1 15 Q&"
Seroconverzion rate = 40%
M 419 9.6 33.7 ®43.4

69.7

SEH 65.3 T6.8 54 @
Ab — Anhbody trter

A single prime-heterologous boost immunization induc @h level of protection against both the
booster strain and the strain contained in the vaccine f;Ximing as determined by MN and SRH. All
CPMP efficacy criteria for seasonal influenza virus fo Its (seroprotective rate > 70%, fold increase
in antibody titre > 2.5 and seroconversion rate ), which are also applicable to pre pandemic
vaccines, were achieved with the 7.5ug boo dose against both the booster and primary antigen
strains, with most criteria also being met h¥he lower dose (3.75ug).

s of receiving only one priming vaccination with Vepacel.
demic alert period, where not all subjects may return for the
perceived low threat level of a pandemic being only a possibility

The results of this study elucidate th
This is a likely event in case of a
second priming vaccination due&
and not a certainty.

Pooled Analysis

nMdity data after the second vaccination (pooled data analysis of studies 810501,
demonstrate an overall functional antibody response (MN titre 21:20) of 69.7%

Combined immu
810601 and g1
in adults a
seroprot

%o in the elderly, thus narrowly missing the CPMP criterion of >70% for
in adults but fulfilling it (>60%) in the elderly (see table 10).
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Table 10. MN and SRH antibody responses to the homologous virus strain (pooled analysis of studies
810501, 810601 and 810705 using ITT analysis sets) after the first and second vaccine doses of 7.5 ug

formulation

Age group Assay Criteria: n/N (%) (95% CI)

% Seroprotection?

% Seroconversion?

Day O Day 21 Day 42 Day 21 Day 42
Adults MN 459 44.4% 69.7% 32.7% 56.0%
(18-59 yrs) (3.3; 6.0) (41.2; 47.6) (66.7; 72.6) (29.7; 35.8) (52.7; 59.2)
43/961 426/960 660/947 314/960 530/947
SRH 13 304 53.2% 66.8% 39.8% 53.7%
(11.3; 15.7) (50.0; 56.4) (63.7; 69.8) (36.7; 43.0) (50.4; 56.9)
128/959 509/956 629/941 380/954 504/939
hd
Elderly MN  17.6% 51.9% 69.2% 13.3% 23.9% )
(>= 60 yrs) (14.0; 21.8) (46.8; 57.0) (64.3; 73.7) (10.1; 17.1) (19.8; .83; (2.41;
69/391 203/391 269/389 52/391 93/38&\v 2.08)  2.75)
N
SRH .29 47.7% 59.0% 41.9% 5 QQ 274  3.47
(4.0; 9.1) (42.6; 52.8) (53.9; 63.9) (36.9; 47.0) 57.4)  (2.42; (3.07;
24/385 186/390 227/385 1%752.2 3.09) 3.94)

Further data on cross-protection

161/384 f

O

A question was posed to the Applicant during the evaIu% f the dossier on the extent of H5N1
strains coverage by Vepacel.

A number of investigations have been performe

interclade cross-reactive antibodies by the

A/Indonesia/5/2005 vaccines in human
antibody responses cross-reactive for;
Following a 2-dose primary vaccin

titre 2 1:20) of 76.2% were ob
cross-clade against the cIadsQ
Table Q3-1). In addition,\g he
A/Vietnam vaccination
clade response, wi

(booster) strgin
vaccination
days aft

Ingo
ant

>

&

O

ith respect to the induction and priming of

, A/Vietham/1203/2004 and the clade 2,
trials. These studies have demonstrated that substantial

, 1, clade 2.1, clade 2.2, and clade 2.3 are induced.
ith the A/Vietham vaccine (N=42), seroprotection rates (MN
against the homologous A/Vietnam strain and 76.2% and 45.2%
ong Kong and the clade 2.1 A/Indonesia strain, respectively (see
ologous A/Indonesia booster vaccination following a 2-dose primary
) further demonstrated the ability of the vaccine to induce a broad cross-
rotection rates (MN titre 2 1:20) of > 90% achieved against the A/Indonesia

oss-clade against the clade 1 A/Vietnam strain (strain used for primary

e more divergent clade 2.2 A/turkey/Turkey and 2.3 A/Anhui strains already at 7

ooster (see Table Q3-2).

n, clade 1 A/Vietnam and clade 2.1 A/Indonesia vaccines induce cross-reactive functional
es and prime a strong immune response against representative H5N1 viruses of clades

frequently causing infections of humans. In addition the Applicant has resources available to extend
these studies in the future (e.g. re-test the sera of its previous H5N1 clinical studies against newly
emerging representative H5N1 strain(s)).
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Table Q3-1
Antibody response against clade 0, clade 1 and clade 2.1 strains after vaccination with the
7.5 ng non-adj. A/Vietnam vaccine as measured by MN assay (study $10501 )
AVietnam/ A/Hong Kong/ A/Mndonesia/
1203/2004 156/1997 05/2005
Day (clade 1) (clade 0) (clade 2.1)
Seroprotection * 0 0.0% 4.8% 0.0%
21 40.5% 47.6% 23.8%
£ 76.2% 76.2% 45.2% b
Seroconversion * 21 35.7% 38.1% 19.0% QD)
09 69.0% 66.7% 31.0%+ &9
GMFI* 21 32 34 \\
42 53 5.9
! Study 810301 is a Phase I'Tl dose-escalation stmdy in which subjects received a 2- ¥
vaccination with different doses/formmlations of the A/Vietnam strain vaceine (L r3.75 pg. 7.5

ug, 15 pg or 30 pug in a non-adjuvanted foromlation or 7.5 ug or 15 uginan
[A10OH;) adjuvanted formulation). The cross-reactive antibody response gfpsub) s (N=42) who
received a 2-dose primary vaccination with the 7.5 pg nen-adjuvanted JudNgtnam strain vaccine are

displayed in this table.
M titre = 20
= 4-fold increase in MN titre Q

Geometric mean fold increase

[EYI ]

Table QJQ
Antibody response against clade 1, clade 2.1, clade 2.2 and cla ins after booster vaccination with the 7.5 pg non-adj.
A/Indonesia following a two-dose primary vaccination with"gS % non-adj. A/Vietnam vaccine as measured by MN assay
(stygly 81W03 ")
A/Indonesia/05/2005 | ArgletngW/1203/2004 | A/tu rkey/Turkey/1/2005 A/Anhuif1/2005
Day (clade 2.1) lade 1) (clade 2.2) (clade 2.3)

Seroprotection : 0 0.0% 25.0% §.3% 0.0%

7 90.9% 00.9% 100.0% 90.9%

21 100.@ 01.7% 01.7% 75.0%
Seroconversion * 7 " 12.7% 100.0% 90.9%

21 \ Uy < 66.7% 01.7% 91.7%

GMFI* 7 N\ 118 6.1 147 104

A/Tndonesizgstraffn v e was administered to a subset of subjects who previously received a 2-dose primary vaccination in the Phase LTI
e 1\2 g t doses/formulations of the A/ Vietnam strain vaccine (ie. either 373 nz. 7.5 pz. 15 pg or 30 pg in a non-

tion or 7.5 pug or 15 pg in an ahuninum hydroxide [AIOH;] adjpvanted formmlation). The results to the A/Indonesia booster
e subset of subjects (N=12) who recerved a 2-dose primary vaccination with the 7.5 pg non-adjovanted A/Vietnam strain

e 2 143 7.0 17.8 12.6
! Study 810703 m&ncﬁmm study in which a 12-17 month booster vaccination with the 7.5 pg non-adjuvanted formulation of

2.4.3. Discussion on clinical efficacy

Some considerations have to be taken into account prior to the assessment of the efficacy of the pre-
pandemic vaccine Vepacel:

e For pandemic and pre-pandemic vaccines, evaluation of clinical protection is only possible during a

pandemic outbreak. It is therefore necessary to evaluate immunogenicity as a surrogate for clinical
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efficacy. The requirements for the evaluation of immunogenicity parameters with the HI and SRH
assay, which are commonly used for the assessment of the seasonal influenza vaccines, are laid
down in EMEA/CHMP/VWP/263499/2006.

High variability and low sensitivity of the HI assay results were observed during the clinical
development program for this investigational vaccine. In consequence, it was agreed that the
Applicant would evaluate the immune response with the MN assay and, additionally, file SRH assay

results as supportive data.

e Because there are no correlates of protection established for the MN assay, the Apficant
performed passive immune transfer studies in mice in order to validate a cut-off titre of é or

seroprotection.
0\6

Design and conduct of clinical studies K

This application is based on data from 5 clinical studies involving a total of 453 @wated subjects,
of whom 1750 were evaluated for immunogenicity after receiving the 7.5 ug d &a the investigational
vaccine (1698 subjects vaccinated with the Vietnam strain and 52 with th Qesia strain in the
primary vaccination series). These studies were generally open label ( cmr the dose-finding trial
810501, which was partially blinded) and designed to evaluate imm enicity and persistence of
antibodies after a two dose priming schedule.
The fact that the clinical trials were open label and not place %}Iled is a downside of this
application, because it could have potentially |ntroduce® wever as the risk for bias was judged
)

minimal and the same vaccine construct (with an HIN1 has been extensively used during the
latest pandemic, the design was considered overall ptable

immunisations with the full (7.5ug) or the 75uQg) dose at 6, 12-15 and 24 months after the

Cross-reactivity was explored as well as the ffe& homologous and heterologous booster
primary vaccination. Furthermore, celluéaumty was studied in a subset of subjects in trials

810501, 810601 and 810705. ¢
The population included into th s consists mostly of healthy adults in two age strata from 18 -
59 and 260 years of age. In s: 705 cohorts of immunocompromised and chronically ill adult

subjects were evaluated

Efficacy datzia dltlonal analyses

Overall, of the r\serological criteria specified for the evaluation of the initial vaccination in the
relevant guj , in most studies/study parts at least two could be fulfilled. In dose finding study
810501 ym e non-adjuvanted 7.5 pg dose, all three criteria could be fulfilled in the MN as well as
the S ay. In the pivotal study 810601, based on MN, all three requirements were fulfilled in

a nd 2 of three were met in the elderly. In the SRH assay, adults fulfilled 2 out of three
requirements and elderly all three. In study 810705, which is pivotal for safety, in the immunogenicity
subset in part A, 2 of three criteria were met in adults and one criterion was met in the elderly with the
MN assay. The SRH assay showed 2 of three criteria met in adults and one in the elderly. One of the
possible reasons for the modest titre increases is the presence of cross-reactive antibodies, especially
in older adults.

Geometric mean of fold increase and seroconversion were lower in the elderly overall possibly due to
pre existing neutralizing antibody titre to H5N1 at baseline. This is in agreement with data previously
reported, namely, that a percentage of the population, particularly the elderly, will have antibodies
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cross-reactive to H5N1 or other potential pandemic viruses without having been exposed to this virus.
This situation of pre-existing titres occurs frequently with studies with trivalent seasonal influenza
vaccines.

In the immunocompromised and chronically ill subjects of cohorts 2 and 3 in study 810705, substantial
titre increases were seen in the MN as well as the SRH assay.

Cross-reactivity, antibody persistence at 6 months after the primary immunisation and the effects of a
booster vaccination with a full or a half dose of homologous or heterologous strains at varying time

points (6, 12-15, 24 months) are assessed as satisfactory, confirming the assessment previously made
of the data for Pandemic-Influenza-Vaccine-H5N1-Baxter (formerly known as Celvapan). A substgf™

priming is not done with the exact antigenic characteristics of the strain ultima
outbreak of the pandemic. The ability of a pre-pandemic vaccine to induce cro
baseline is considered very important. Of even greater importance in face ommonly occurring
antigenic drift and shift of influenza viruses is the feasibility of boosting t uced immune response
with a half-dose of a heterogeneous strain until at least 2 years after &initial priming, as shown in
study parts B, C and D of study 810601.

In study 810705, part E, the effects of a heterologous booste \ A/Indonesia) 12 - 24 months
after the primary vaccinations were explored. At Day 21 a ministration of the booster
vaccination, seroprotection rates (MN titre = 1:20) wer@o and 70.3% for the A/Indonesia
(booster) strain and 85.8% and 80.2% for the A/Vi (primary vaccination) strain in the adult and
elderly population, respectively. For the immuno, mised and chronically ill cohorts, the
seroprotection rates were 65.7% and 70.8%&? t A/Indonesia and 71.6% and 77.5% against
A/Vietnam, respectively. This substantial (@ eactivity is reassuring.

In study 810705, part F, the T-cell re
immunocompromised subjects foll
compared to baseline levels. T
creating a large influenza-sp

priming (A/Vietnam/lzow)"

s (against all influenza strains tested) were determined in
accination with the inactivated whole virus H5N1 vaccine
gest that the vaccine is capable of priming naive T-cells and
ool of memory T-cells compared to baseline levels against both
and booster (A/Indonesia/05/2005) vaccine strains. Among immune-

compromised subjects fiNsghigh level of T-cell response was maintained for at least 2 years and the
response could als osted at 12 to 24 months after priming. These results indicate that
vaccination wit activated whole virus H5N1 vaccine could be of benefit for immune-

compromis Wwfduals in developing T-cell mediated resistance against a range of H5N1 influenza
strains up Is comparable to those of healthy subjects.

Durin 1N1v pandemic, an expert meeting was organised by the European Medicines Agency in

y 2009 in order to discuss the different immunogenicity results of Celvapan and to assess if the
vaccine is considered sufficiently immunogenic in all age groups. For this meeting not only the data
from clinical trials with the H1N1v vaccine were presented, but also the immunogenicity data from
clinical trials with the H5N1 strain, which supported the marketing authorisation of the mock-up
vaccine (i.e. data from study 810501 and 810601). By taking into account all the data obtained with
the different assay systems, the experts considered the vaccine sufficiently immunogenic to be used in
all age groups, when administered in accordance with the approved dosage recommendation of two
doses at an interval of at least 3 weeks.
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It is estimated that at least 566 000 patients have been vaccinated with Celvapan in Europe during the
2009/10 H1N1 pandemic with only very few cases of vaccine failures reported.

Additional expert consultation

During the evaluation, the CHMP asked the VWP to provide advice on the relevance of the choice of
strain for Vepacel and the breadth of the vaccine’s cross-reactivity across different H5N1 clades in
support of its use in pre-pandemic settings.

The VWP was of the opinion that due to the high degree of HA genetic diversification reached so fgr,
which may influence antigenicity and cross-clade protective immunity, it is currently not possible @
request the Applicant to change the used strain A/Vietnam/1203/2004 (H5N1) to any other s , as
knowledge is not sufficient to establish the benefit of such update. In addition the applice %
provided some data on cross-reactivity and cross-protection for Vepacel, which in the vﬂ& the VWP
support the ongoing marketing authorisation application. Therefore, at this stage a c®1

the Company for a specific strain update should not be requested. ®

Conclusion 0

The CHMP concurs with the VWP response. A substantial amount of cross- ective data has been
shown but, in light of the continuing evidence for the evolution of cl H5N1 viruses, it is up to the
Applicant whether or not a future application for a strain change f pre-pandemic license should be

ment from

submitted to the European Medicines Agency for evaluation.

2.4.4. Conclusions on the clinical efficacy\o

The CHMP overall considers the clinical data submitt@upportive of the indication claimed and no
additional measures are necessary to address arfgisSues or missing information related to efficacy
data.

2.5. Clinical safety 0

This dossier contains clinical stu i@wat have already been assessed in context of the MAA of
Pandemic Influenza Vaccine axter (formerly known as Celvapan) or at submission of the
corresponding FUMs (i.e{l studies 810501, 810601, 810701, 810703).

Patient exposu
*

Safety data gye \Na le from five completed clinical studies (phase 1/2 study 810501, phase 3 study

810601, ph study 810701, phase 2 study 810703 and phase 3 study 810705 Parts A to F). In
these st 535 subjects were exposed to at least one vaccine dose of the Vero cell-derived H5N1
influ cine. In total, 4075 subjects received at least one dose of the vaccine formulation (7.5 pg

H , non-adjuvanted, strain A/Vietham/1203/2004) intended for pre-pandemic use, of whom
3979%eceived the full vaccination course of two doses of the proposed vaccine formulation, 21 days
apart (posology recommended by the applicant for pre-pandemic immunization). The applicant
submitted an additional supportive study (810802, Part A) during the procedure and this data did not
change the overall safety evaluation of Vepacel.

In all five H5N1 studies, safety was assessed in terms of AEs that occurred after vaccination: the
primary safety endpoint in all five studies was the occurrence of systemic reactions within 21 days
after vaccination, and secondary safety endpoints included frequency and severity of injection site
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reactions following vaccination, fever, malaise and shivering within 7 days of vaccination, and
frequency and severity of AEs during the entire study period.

Long-term 6-month follow-up data are available for a large number of subjects who received at least
one dose of study vaccine in studies 810601 (503 subjects), 810701 (105 subjects), study 810703 (76
subjects) and 810705 (3323 subjects). The total number of subjects exposed is considered to be
sufficient for a core dossier application as adverse reactions or events at a frequency of between 1/100
and 1/1000 are detectable (in compliance with guideline EMEA/CHMP/VWP/164653/2005 on clinical
evaluation of new vaccines). Six-month follow-up data are available for a large proportion of the total

study population. b
Additional safety results in adult and elderly subjects and special risk groups who received a
heterologous 7.5ug booster vaccination with Baxter’s H5N1 influenza vaccine containingest
A/Indonesia/05/2005 12 to 24 months after a two-dose priming immunization with 7.5& -
adjuvanted A/Vietnam/1203/2004 formulation (study 810705 Part E) as well as in a ho received
a single priming dose and 12-month booster vaccination (study 810802 Part A)
study reports (CSRs) which have become available since the original submissi
with the D120 responses. During Part E of study 810705, 205 healthy subj 13 in Stratum A and
92 in Stratum B), 67 immunocompromised subjects, and 89 chronically ill ects received a booster
vaccination at 12 to 24 months with the H5N1 vaccine containing 7.5 HA antigen of
A/Indonesia/05/2005 strain. In study 810802, a total of 230 ma@ emale subjects received a

n the clinical
e been submitted

single priming vaccination on Day 0 with the whole virion, Verg erived influenza vaccine
containing 7.5ug of H5N1 hemagglutinin (HA) antigen strain m/1203/2004 in a non-
adjuvanted formulation. On Day 360 (Month 12), subj 5®e randomized at a ratio of 1:1 to receive
a booster vaccination with the H5N1 influenza vaccineCOXining either 3.75pg or 7.5ug H5N1 HA
antigen strain A/Indonesia/05/2005 in a non-adju formulation. The CSR of Study Part A covers
safety and immunogenicity results up to Day Zléthe booster vaccination.

Adverse events C)

Since all studies were open label (wi@e exception of study 810501 which was partially blinded, i.e.
orts), no comparative data are available.

within the different dose escala@

The safety results of all five | studies are highly consistent. The most frequently reported
systemic reaction after cinadon was headache (which occurred in 10.8% of adults and 8.5% of
elderly after the first v tion, according to the pooled safety data on the relevant vaccine
formulation). Othergo only reported systemic reactions were fatigue, malaise, chills, myalgia,
hyperhidrosisd rﬁb ryngitis, arthralgia, pyrexia and pharyngolaryngeal pain. Systemic reactions
were mostl \ f interest, fever occurred only at a low rate (with the highest point estimate across
all studies &4.8% in the 7.5 pg non-adjuvanted group in study 810501), and was mostly mild in
seve @/ere fever was reported only in study 810705 in the largest subject population, at rates of

0. 0.2% after the first and second vaccination respectively.

Injection site pain was the most frequently reported local reaction: it was very common in subjects
aged < 60 years after both the first (11.4%) and the second vaccination (10.2%), but was reported
less often by elderly subjects (5.0% and 2.8% after first and second vaccination respectively). Other
local reactions that were commonly reported were injection site haemorrhage, injection site induration
and swelling. In general, the frequency of local as well as systemic adverse events was lower after the
second than after the first vaccination.
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Serious adverse event/deaths/other significant events

Serious adverse reactions (SARs) occurred only at a low rate, and nho common pattern or apparent
safety signal emerged from these SAEs that were assessed to be (possibly) related to vaccination.

Serious/Adverse events after booster vaccination

This tolerability profile was confirmed by the safety data for the booster vaccination in all three
populations in study 810705 Part E and for the priming and booster vaccination in healthy adults in
study 810802 Part A, showing a low occurrence of local and systemic reactions after vaccination.

In study 810705 Part E, the rates of non-serious systemic reactions within 21 days after the
vaccination were 10.6% and 14.3% (Strata A and B) in healthy subjects (Cohort 1), 11.9%
immunocompromised subjects (Cohort 2), and 20.2% in chronically ill subjects (Cohort

were mostly mild or moderate, and transient in nature. Injection site reactions after oster
vaccination occurred in 19.5% and 3.3% (Strata A and B) of subjects in Cohor in Cohort 2,
and 23.6% in Cohort 3.

A total of five SAEs were reported after the booster vaccination; four wer d to be unrelated, and

one was possibly related (a case of herpes zoster infection) in Cohort KN eaths occurred during
Part E of this study.

In study 810802, systemic reactions were experienced by 28.3°%ubjects after the priming

vaccination and by 18.2% and 25.0% after the booster vacciRat ith 3.75pug and 7.5ug HA antigen.
Most systemic AEs were mild; two severe reactions (h @) were reported by two subjects after the
priming vaccination. Fever was only reported after thee&ter vaccination, at rates of 3.0% and 1.0%

for the 3.75pg and 7.5ug dose group. The most cg symptoms of systemic reactions overall were
fatigue, headache, muscle pain and malaise. Inj&Eiow site reactions were reported by 18.7% of
subjects after the priming vaccination, and 0.1% and 18.0% after the booster vaccination with

3.75ug and 7.5ug HA antigen, and were tly mild. Nine SAEs occurred in seven subjects during
study Part A, none of which comprise S&R or a death.

These safety results indicate that ng a heterologous booster vaccination 12 to 24 months after a
priming-vaccination is well toleg ¥ The safety profile after the booster vaccination with
A/Indonesia/05/2005 (H5N1 mparable to the safety profile after the first and second vaccination
with either 7.5ug or 3.7 of Me A/Vietnam/1203/2004 strain (H5N1).

Laboratory fi@gs

Based on n : wal data that showed slightly elevated liver enzymes after repeated dose application
of the H5N@cine in rats, liver function tests (i.e. measurement of ALT values) were performed on a
subp ipn of healthy subjects in study 810601. Analysis of these data did not indicate an

a jAfhn between vaccine administrations and raised ALT values. Unfortunately, liver function test
wereNsarried out on only 51 healthy subjects, which is only a small data collection.

Additional liver function test were performed in study 810705: ALT values were determined in
approximately 100 immune compromised and 100 chronically ill subjects. Elevated ALT values were
detected in approximately 15% of subjects in both cohorts. In the majority of cases, ALT values were
also elevated at baseline, pointing towards a pre-existing condition.

Nevertheless, slightly elevated ALT values after vaccination, with normal values at baseline, were
reported for 9/130 immune compromised subjects and 7/125 chronically ill subjects. The applicant
stated in the Summary of Clinical Safety (section 2.7.4.4.1, page 78) that “there was no indication of
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an association between elevated ALT values and the study vaccine in either cohort”. As was requested
during evaluation, the Applicant has provided descriptions of the subjects who showed elevated ALT
values in studies 810601 and 810705. The abnormalities in ALT values were only mild (not higher than
Grade 1), all elevated ALT values were assessed as not related to vaccination and an alternative
causality associated with pre-existing conditions or concomitant medication could be identified in
nearly all cases. Therefore the data from study 810601 and 810705 do not indicate an association
between elevated ALT values and the study vaccine. Furthermore, the risk of a potential adverse effect
of vaccination on liver functions in children will be assessed by ALT investigation in a subset of
approximately 200 healthy children aged 3-17 years in the ongoing paediatric study 810706. Overall
an effect on liver function by an inactivated, unadjuvanted influenza vaccine that contains no
preservatives is considered unlikely, thus additional measurements of ALT levels in healthy s
(retrospectively or in planned clinical trials) are not deemed necessary at this stage. . 6

Non-clinical data also identified a putative effect of vaccine administration on plasma &}e
phosphokinase activity levels in rats (repeat dose toxicity study BAX0014), whic Gt investigated
during the clinical studies. The slightly elevated plasma CPK activity values cou& ver be due to
the intramuscular administration to the rats of quite large volumes of vaccing. levels were equally
distributed at a blood draw after 2 weeks of recovery. Overall the CPK ac% ta from study
BAX0014 are not indicative of a vaccine-related change.

Safety in special populations @

The safety of the H5N1 vaccine was further demonstrated %se in a vulnerable population of 319
immune-compromised patients and 300 patients with c\(édisease conditions in study 810705. The
H5N1 vaccine was shown to be safe and well toleratgahjn these patient groups with a safety profile
similar to that observed in healthy adult and elde mects and of licensed seasonal influenza
vaccines. Systemic reaction rates were 28.5% a e first and 16.7% after the second vaccination in
the immune-compromised individuals and % after the first and 20.1% after the second
vaccination in the chronically ill patients. reactions occurred at rates of 12.5% and 8.4% in
immunocompromised subjects and 1 nd 13.4% in chronically ill subjects after the first and
second vaccination, respectively. S ocal and systemic reaction rates were observed after a 12-24
month heterologous booster vagi on. Similar to healthy adults and elderly subjects, the most
frequently reported sympto cal and systemic reactions in the immune-compromised and
chronically ill populationsS\yvereQQjection site pain, fatigue and headache. Adverse reactions were
predominantly mild an sient. There was only one serious adverse reaction reported as possibly
related (a case of hfr oster infection in Cohort 2). No death occurred during this study.

Discontin Gﬂn due to adverse events

Stu 1

wo subjects withdrew their informed consent at the time of the second vaccination in Part A
(Visit®3, Day 21) due to adverse events experienced after the first vaccination. These AEs were non-
serious and of mild or moderate severity, however, they were considered by the investigator to be
related to the vaccination and included:

e arthralgia, chills, eye discharge, fatigue, headache, hyperhidrosis, hypoesthesia, injection site pain,
malaise, myalgia, generalized pruritus, insomnia for one subject and

e arthralgia, myalgia, papular rash for another.
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PART B: No subject withdrew their informed consent during study Part B (i.e. safety results obtained
between Day 42 and Day 180) due to a safety issue.

Study 810601

PART A: Five subjects who withdrew their informed consent before the second vaccination at Visit 2
(Day 21 [£3 days]) stated adverse events after the first vaccination as the reason for their decision
not to continue with the study. Two subjects experienced SAEs which were considered unrelated to
vaccination and included

e abscess on face which required hospitalization for the one subject (Stratum B) and e
e skin cancer which required surgery for another (Stratum A). @

A third subject (Stratum A) experienced an AE which was which was considered posiK lated to

vaccination: O
e moderate pyrexia. Q

A fourth and fifth subject (both Stratum B) experienced unrelated non-ser@dverse events which
were mostly mild and included

e diarrhea, arthralgia, myalgia, neck pain, headache and hyperhidro&) for the one subject and

e bronchitis for another %

One subject (Stratum A) who returned to the second vaccin ot (Visit 2) but withdrew their
informed consent before receiving a second vaccmatlo ed AEs as the reason for withdrawal:
severe malaise and mild fatigue three days after the fjrst Waccination which were considered to be
probably related to vaccination and which lasted s

One subject (Stratum B) experienced a susp Qious adverse reaction (reactivation of malaria
tertiana) eight days after the first vaccmatl e investigator and the responsible medical director
decided to discontinue the subject frqm 0 dy to avoid interference with the immune response
while the subject received treatment 6

PART B: One subject who withd ormed consent stated side effects after 2nd vaccination as the
reason. This subjects was ra yzed to the 6 month booster but was not vaccinated.

No subjects withgr&the study due to an AE.

Study s1o7o3c)\

In Part A, \bject withdrew from the study. The subject reported occurrence of nasopharyngitis
(rep te@rm: common cold) of 29 days duration and onset 5 days after vaccination. The investigator
d e AE to be mild, and possibly related to the vaccination. The subject did not specify a reason
for W{fdrawal from the study.

Study 810701

Safety related to drug-drug interactions and other interactions
No interaction studies with other vaccines or medicinal products have been performed.
Post marketing experience

There are no postmarketing data available for the Vero cell-derived H5N1 influenza vaccine.
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Data from post-marketing surveillance are available from a whole virion, Vero cell derived, HIN1
vaccine (Celvapan) which was used in several European countries during the 2009-10 H1N1 pandemic
in paediatric and adult populations, including the elderly, risk groups and pregnant women.

A total of 11.755.200 doses of Celvapan were distributed to EU member states, however the EMA
provided exposure data in their 22nd pandemic pharmacovigilance update report dated 19 August
2010 of at least 566,000 subjects vaccinated with Celvapan in the European Economic Area.

The following adverse reactions have been reported in the post-marketing experience in adults and
children receiving Celvapan: anaphylactic reaction, hypersensitivity, febrile convulsion, hypoaesthesia,
angioedema, pain in extremity and influenza-like illness. These adverse reactions are listed as cl
effects in the Vepacel SmPC post-marketing surveillance section accordingly. The safety profil
Celvapan was assessed as generally similar to that reported in Baxter’s HIN1 clinical stygi
comparable to that seen for seasonal flu vaccines. No fatal outcome with a possible cau{\ tionship
as assessed by the CHMP was reported.

2.5.1. Conclusions on the clinical safety \:

The safety data provided do not identify any apparent safety concerns re Ng frequency and nature
of adverse events. The profiles of adverse events after administrationﬂe not unusual and are
comparable to other licensed influenza vaccines. The lack of (doubl@| ding studies, with the use of
a control arm, which could theoretically introduce bias, its comp d by the extensive use during

the latest pandemic of the H1N1 vaccine, which is also produge ro cells as well as the H5N1
influenza vaccine. For the H1N1 vaccine, the safety datgb m clinical studies includes 202 healthy
adults and elderly and 3216 subjects from the pandemic rvational study. Furthermore, it is

estimated that more than 500,000 subjects receive@ vaccine during the recent HIN1 pandemic.
The observed safety profile in the clinical studie rough the post-marketing pharmacovigilance
data is excellent and similar to that of seasory infltuenza vaccines.

For the H5N1 vaccine, safety data from c trials include approximately 4,800 adult and elderly
subjects, of whom 319 are immunoc ised and 300 are chronically ill. The observed safety
profile following primary vaccinati booster shots is benign and comparable to seasonal
vaccines.

Although differences in the deure of safety data collection between clinical studies (H1N1 vs.
H5N1) and postmarket'xrve Ilance (only available for HIN1) are considered, the favourable safety
profile evidenced by %ge safety database of Celvapan (H1N1)v is considered supportive and
confirms the over: vburable safety profile observed in several studies conducted with Baxter’s H5N1
Vaccines, V&@ d Pandemic Influenza Vaccine H5N1 Baxter, respectively.

This substa safety database supports the feasibility of using a Vero cell-derived influenza vaccine
ina emic situation, where, as with seasonal influenza vaccination, a very good safety profile is
m y because a protective effect may not be experienced by all vaccinees (strain mismatch etc).

Given that no major safety issues were encountered during the clinical studies, this dossier is
acceptable based on the available data. All the adverse reactions reported from clinical trials and post-
marketing in the safety database have been included in the Summary of Product Characteristics.
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2.6. Pharmacovigilance

Detailed description of the pharmacovigilance system

The CHMP considered that the Pharmacovigilance system as described by the applicant fulfils the
legislative requirements.

Risk Management Plan

The applicant submitted a risk management plan, which included a risk minimisation plan. A su ary
of the risk management plan is provided in Table 11.
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Table 11. Summary of the risk management plan

Safety concerns

Proposed
Pharmacovigilance
Activities
(Eoutine and Additional)

Proposed Risk Minimization
Activities

(Routine and Additional)

Important Identified Risks

Anaphylactic reaction /
Angioedema

Routine Pharmacovigilance:

Menitoring of adverse events
from ongoing clinical studies
and post-marketing sources.
Expedited reporting of
anaphylactic reactions

Eoutine Risk Minimization:
Contraindications in SmPC
(Section 4.3)

The use of Vepacel is
contraindicated in patients with:
“History of an anaphylactic (1e &-ﬁ
threatening) reaction to any

constitnents or trace resid
(formaldehyde, b . MCIOSE,
trypsin, Vero cell pr f this

necessary, faci T resuscitation
shomld be 1 ely available in

case nf@ see Section 447

in SmPC (Section 4.4)
aiticn is needed when
)ﬁm.n.iatratiug this vaccine to

persons with a known
hypersensitovity {other than
anaphylactic reaction) to the active
substance. to any of the excipients
and to trace residues (formaldehyde,
benzonase, sucrose, trypsin, Vero
cell protein).”

“As with all injectable vaccines.
appropriate medical treatment and
supervision should always be readily
available in case of a rare
anaphylactic event following the
administration of the vaccine ™

“Hypersensitivity reactions,
mncluding anaphylaxis, have been
reported following vse of a similar
whole virion, Vero cell derived
HIN1 influenza vaccine
administered during a pandemic
period. Such reactions have ocenrred
both in patients with a history of

B

A4

mmltiple allergies and in patients
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Safety concerns

Proposed
Pharmacovigilance
Activities
(Foutine and Additional)

Proposed Risk Minimization
Activities

(Routine and Additional)

with no known allergy.”

Important Potential Risks

inappropriate / ineffective
vaccine strains against
current circulating virns

Routine Pharmacovigi U
event

Menitoring ofiggver ;
reports for cgmesNgat may

represent ccine
efficagy g vaccination
fail

‘.'-.-'acci.gatinu Rea':ﬁ‘}ﬂ?- Routine Pharmacovigilance: Section 4.8 will be updated as
;—1‘:1“3“15 I%u{nm;elc:gm a | Monitoring of adverse event 3‘1‘1}‘%{"'131_'3]-1'1‘1“3] ﬂ_-u'i post market
DrinfE’;ﬂfSS{m;fﬂf 1E.x and | from ongoing clinical adverse events are reported

neuritis, comvulsion, studies and post-marketing

encephalitis, vasculitis, su:uurce.s. _ - %
Guillain-Barré syndrome, | *  Expedited reporting of all \
Bell's (facial) palsy, events of special interest K
demyelinating disorders) (AESIs). . s !

Foutine Pharmacovigilance: Foutine Risk ] .

* Monitoring of adverse event Cautions in SmPL on 4.4)
reports for cases that may Antibody res patients with
represent poor vaccine endozenous or R eenic

Low efficacy / laboratory efﬁcacy including vaccination meuuc-g&essinﬂ mEy be
confirmed vaccination failure. msufﬁ@
failure * Expedited reporting of
laboratory confirmed ) s .
o Y : tive Mmmune response may
vaccination failure. (AEST) ( be induced in all individuals
\ ‘eceiving the vaccine, (see Section
~ 5.1).7
Administration of Boutine Risk Minimization

Cautions in SmPC (Section 4.4)
“A protective immune response may
not be induced in all individuals
receiving the vaccine (see Section
5107

R covigilance

Nenitoring of adverse event
reports for cases that may

represent poor vaccine

Boutine Risk Minimization
Interactions in SmPC (Section 4.5)

“There are no data on co-
administration of Vepacel with other

> . . .
Interaction with re % efficacy including vaccination | vaccines. However, if co-
childhood vac mgzb farlure m the paediatric administration with another vaccine
population. is indicated, immmnization should be
»  Monitoring of adverse event carried out on separate limbs. Tt
6\ reports for cases that might should be noted that the adverse
result from co-administration | reactions may be intensified.”
“@ of childhood vaccines.
Routine Pharmacovigilance None
Graft versus host dizeaze * Monitoring of adverse event
reports for cases that may
represent graft vs. host
Vepacel
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Safety concerns

Proposed
Pharmacovigilance
Activities
(Foutine and Additional)

Proposed Risk Minimization
Activities

(Routine and Additional)

safety in pregnant or
lactating women.

direct or mdirect harmfl effects with
respect to fertility. pregnancy,
embryonal/fetal development.
parturition or post-natal
development. Healthcare providers
showld carefully consider the
potential risks and benefits for each
specific patient before prescribing
Vepacel™

“The use of Vepacel during
pregnancy and lactation may be
considered in a pre pandemic
simation. taking into account official

dizeaze.
Foutine Pharmacovigilance MNone
Transplant rejection s Monitoring of adverse event
reports for cases that may
represent transplant rejection.
Foutine Pharmacovigilance MNone @
_ s Monitoring of adverse event . O
Inmmmmne thrombocytopenia reports for cases that may \u
represent immne &
thrombocytopenia.
Important Missing Information x
Routine Risk Mindgrie
] o Posology and of
Routine Pharmacovigilance clminis tragion mPC (Section
4.2) {
No paediatric data Additional Pharmacovigilance: “PachgW ulation
* Omngoing Paediatric Study currently no data available
810706 cel vaccination dose and
<>t dule for subjects under 18 years
\ old.”
Routine Pharmacovigilance! Eoutine Risk Minimization:
s Monitonng of sp
Fertility, pregnancy and lactation
in SmPC (Section 4.6)
“The safety of Vepacel in pregnancy
and lactation has not been assessed
in clinical trials. Animal studies with
H5M1 strain vaccines
(A Vietnam/1203,/2004 and
ATndonesia/05/2005) do not indicat
Limited information on Q e ) dono s
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Proposed Proposed Risk Minimization
Pharmacovigilance Activities
Safety concerns Activities (Routine and Additional)
(Routine and Additional)
recommendations.”
Routine Pharmacovigilance Boutine Risk Miminization
+  Monitonng of adverse event FPreclinical Safety Data in SmPC
reports for cases that may {Section 5.3)
represent abnormal liver “Wen-clinical stodies demonstrated
function. or test results. mincr alterations in liver enzymes
. : ¢ Monitoring of adverse event and calcmum levels in a repeat dose @
Missing information _ reports for cases that may toxicity study in rats. Clinically 6
I’E'gﬂ.t’d:l.ﬂg abmormal liver represemnt abnormal sermum Sig;lll:ﬂl: ant alterations in liver x
ENTVINES, ﬂ-_ud Bbﬂmﬂli_il caleinm levels. enrymes and calcmm levels t
serim calemum levels in the been seen to date in icul
paediatric populaticn studies.”
Additional Pharmacovizilance \
s Paediatric Study 810706 0
inchides investigation of ATT
levels in a subset of
approximately 200 healthy &
children aged 3-17 years f)
The CHMP, having considered the data submitted, was of t{fe n that routine pharmacovigilance

was adequate to monitor the safety of the product. O
The following additional risk minimisation activities ﬁquired

Continuous monitoring (i.e. monitoring of including neuritis, convulsions, anaphylaxis,
encephalitis, vasculitis, GBS and/or Fisher sy&r'o e, Bells (facial) palsy, and demyelinating disorders)
and risk communication. 0

Regarding the PSUR cycle the CHMP %ed that during the Prepandemic phase, the PSUR cycle for

Vepacel should follow the stand§ :}quirements

Vepacel is also indicated f during a Pandemic phase. CHMP recommended the following for
PSUR submissions in a Px;ﬁ. During a pandemic situation, the frequency of submission of periodic
safety update reports ed in Article 24 of Regulation (EC) No 726/2004 will not be adequate for
the safety moniteri a pandemic vaccine for which high levels of exposure are expected within a
short period ’OfQ uch situation requires rapid notification of safety information that may have the
greatest i wMs for risk-benefit balance in a pandemic. Prompt analysis of cumulative safety
informati %ight of extent of exposure, will be crucial for regulatory decisions and protection of the
popu iéo be vaccinated. In addition, duration a pandemic, resources needed for an in-depth
| of Periodic Safety Update Reports in the format as defined in Volume 9a of the Rules
ing Medicinal Product in the European Union may not be adequate for a rapid identification of a
new safety issue.

In consequence, as soon as the pandemic is declared and the pre-pandemic vaccine is used, the MAH
shall submit more frequent simplified periodic safety update reports with a format and a periodicity
defined in the "CHMP Recommendations for the Core Risk Management Plan for Influenza Vaccines
prepared from viruses with the potential to cause a pandemic and intended for use outside of the core
dossier context" (EMEA/49993/2008), and any subsequent update.
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2.7. Significance of paediatric studies

An EMA Decision on a modification of an agreed Paediatric Investigation Plan [P/67/2011] was adopted
on 11 March 2011. A waiver is applied to infants and toddlers from birth to less than 6 months for the
suspension for injection for intramuscular use on the grounds that the specific medicinal product is
likely to be ineffective.

At the time of submission of the application, the Paediatric Investigation Plan (P/121/2010) was not
yet completed as all measures were deferred until December 2012.

A justification for not performing a full user consultation with target patient groups o ckage
leaflet has been submitted by the applicant and has been found acceptable for the ing reasons:

2.8. User consultation

The patient leaflet for Pre-Pandemic Influenza Vaccine Baxter (Vepacel) is essq{I\ similar to
Baxter’s licensed mock-up vaccine “Pandemic Influenza Vaccine H5N1 Bax}z

Therefore, the readability test for the Pandemic Influenza Vaccine HSIKBa er (originally named

Celvapan) is attached to this application. @

3. Benefit-Risk Balance \O
Benefits Q
Beneficial effects \.

The major benefits of Vepacel are: CO

e it can be produced swiftly in Q
ants;

ent of a pre-pandemic situation and there is no need for high

growth or attenuated rea
e viruses isolated and Qd in Vero cell cultures retain their antigenic characteristics;

e it does not req |onaI adjuvant;
e it may hav Qentlal to induce a stronger and broader cellular and humoral response due to
the pre e full set of viral proteins;

contams egg proteins and is therefore safe for people with allergies to eggs. Cell culture
gy might also provide an advantage because it eliminates the dependence on embryonated
eggs, the availability of which could be a limiting factor in the event of a pandemic caused by
ighly pathogenic avian virus.

The immunogenicity of Vepacel, which has been investigated in five completed clinical studies,
demonstrates an immunogenicity profile close to the CHMP criteria, in all age groups studied and in at
risk subjects. Cross-reactivity of the induced antibodies to heterologous influenza strains (different
clades of H5N1) has been shown. Persistence of acceptable levels of antibody titres at 6 months after
the primary immunisation was shown.
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The feasibility of boostering the immune response with a full or a half dose of homologous or
heterologous vaccine after a 6, 12-15 or 24 month interval was also demonstrated. The boosterability
with a heterologous strain is of special relevance for the pre-pandemic setting, where it is highly likely
that the antigenic characteristics of the influenza strain, against which the primary vaccination is
targeted, may change very rapidly.

In study 810705 part F, the T-cell responses (against all influenza strains tested) were determined in
immune-compromised subjects following vaccination with the inactivated whole virus H5N1 vaccine
compared to baseline levels. They suggest that the vaccine is capable of priming naive T-cells and

creating a large influenza-specific pool of memory T-cells, supporting the use of the H5N1 vaccin&in
this highly susceptible patient population, particularly in pre-pandemic situations when H5N1 p

strains are circulating.
0\6

Although the use of immunogenicity data as surrogates for protection is accept@nﬂuenza
vaccines in general, they do not provide a direct measurement of clinical proteNdl

Uncertainty in the knowledge about the beneficial effects

The CHMP discussed the validity of the immunogenicity data because corr@es of protection are not
known for the functional MN assay and particularly with regard to the ut-oiT value for protection
proposed by the Applicant (MN titre 1/20 instead of 1/40). Althoug level of uncertainty still
persists, the cut-off value chosen was considered acceptable be the results with the SRH assay
confirmed the results with the MN assay; ii) a good level of @ tivity was shown; iii) the
Applicant performed passive immune transfer studies i ing human sera from the pivotal
clinical study 810601, showing that a measured titre of.’monferred 50% protection and 1:13
conferred 80% protection to the challenged animalso

Another uncertain element is the ability of t va% to raise an immunological response in very old
patients. The Applicant provided a detailed iew of the age of the participants in the elderly group.
As expected, immune response decreas§ age and was lower in elderly subjects aged 75 years
and above versus the subgroups age years. However due to the relatively low number of
subjects aged 275 years (N=37) i oled dataset, it is difficult to draw definitive conclusions on

the immunogenicity in this age(

Some element of uncertgjnty resent for the immunocompromised patients, whose antibody
response is lower than x healthy subjects, albeit expected.

The relevance oft@me of strain with the regard to the present scenario of diverse circulating
H5N1 clades w ssed. The CHMP concurs with VWP that at present the scientific knowledge is not
sufficient to in whether or not a strain change would entail an added benefit.

Ris @
Unfsvourable effects

Safety data are available from five clinical studies (phase 1/2 study 810501, phase 3 study 810601,
phase 1/2 study 810701, and phase 2 study 810703 and phase 3 study 810705). In these studies,
4535 subjects were exposed to at least one vaccine dose of the Vero cell-derived H5N1 influenza
vaccine. The safety results of all five clinical studies are highly consistent.

The most frequently reported systemic reaction after vaccination was headache, which occurred in
10.8% of adults and 8.5% of elderly after the first vaccination. Other commonly reported systemic

reactions were fatigue, malaise, chills, myalgia, hyperhidrosis, nasopharynagitis, arthralgia, pyrexia and
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pharyngolaryngeal pain. Systemic reactions were mostly mild. Of interest, fever occurred only at a low
rate (with the highest point estimate across all studies being 4.8%), and was mostly mild in severity.
Injection site pain was the most frequently reported local reaction: it was very common in subjects
aged <60 years after both the first (11.4%) and the second vaccination (10.2%), but was reported
less often by elderly subjects (5.0% and 2.8% after first and second vaccination respectively). In
general, the frequency of local as well as systemic adverse events was lower after the second than
after the first vaccination. Serious adverse reactions (SARs) occurred only at a low rate, and no
common pattern or apparent safety signal emerged from these SAEs that were assessed to be
(possibly) related to vaccination.

The safety data provided do not identify any apparent safety concern regarding frequency and Q

of adverse events. The profile of adverse events after administration is not unusual and is ¢ able
to other licensed influenza vaccines. The safety profile in the investigated cohorts of ’\
immunocompromised and chronically ill subjects was favourable as well. K

The proposed actions by the Applicant in the Risk Management Plan in case of are in line
with the guidance CHMP Recommendations for the Pharmacovigilance Plan as &‘ the Risk
Management Plan to be submitted with the Marketing Authorization Applic ér a Pandemic
Influenza Vaccine (revision 1.1 - 24 September 2009). The identified risk represented by
anaphylactic reaction/Angioedema. This is acceptable based on the posmarketing spontaneous reports
with Celvapan H1N1 of anaphylaxis and severe hypersensitivity i@l g angioedema.

The potential Risks include:

e Vaccination Reactions, including Immunologic Reac@isorders and/or AESIs (including neuritis,
convulsion, encephalitis, vasculitis, Guillain-Barre sywdrome Bell’s (facial) palsy, demyelinating
disorders, laboratory confirmed vaccination faé

e low/efficacy or vaccination failure;

e administration of inappropriate/inefﬁst(e)/accine strains against current circulating virus;
Benefit-risk balance b

Importance of favour and unfavourable effects

The importance of prot \ adainst influenza disease is well known. Influenza is a highly contagious
respiratory disease @haracterized by a sudden onset of systemic symptoms such as chills, high
fever, headache,’ Igla and anorexia, frequently followed by pharyngitis, laryngitis and
tracheobronahit{s. Jtmary influenza pneumonia, which mainly occurs in young adults, can be fatal in
less than 2 \'s, and secondary bacterial pneumonia, for which incidence increases with age (>60
years), @ be fatal especially if there is an underlying disease.

e

uent and irregular epidemics during influenza seasons can sometimes be very severe, a
pan ic outbreak of a highly virulent strain in a population lacking immunity could be catastrophic.
Although the demonstration of protection against influenza disease is not possible in this setting,
immunogenicity data are an accepted surrogate endpoint.

The clinical serology data and the preclinical serology and protection data obtained with Vepacel
underline the positive impact of vaccination in a pre-pandemic setting. An immunologically naive
population can be primed against a virus strain expected to cause an influenza pandemic, and
boostering with a homologous or a heterologous strain even years after the initial priming could be
feasible. This strategy allows a fast response to the outbreak of a pandemic (provided closely related
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H5N1 influenza strains), since a substantial antibody response and therefore a high likelihood of
protection are induced 2 to 3 weeks after one booster shot in primed individuals.

Unfavourable effects of the vaccination with Vepacel observed in clinical trials are similar to those seen
with yearly seasonal influenza vaccinations. The most frequently reported systemic reaction after
vaccination was headache. Other commonly reported systemic reactions like fatigue, malaise and
myalgia were generally mild and of limited relevance. Most importantly, SARs occurred at low rate and
were assessed to be only possibly related to vaccination.

Benefit-risk balance

Looking at the entire data package, the CHMP is of the opinion that the benefit of the vaccine@
demonstrated with regard to its immunogenicity in healthy adults and elderly, and in at vis%uups. In
addition a substantial amount of cross-reactive antibodies against different H5SN1 cIadeﬁ} een
shown. In light of this, the choice of strain can be considered presently acceptable. O

Furthermore, the excellent safety profile that was consistently observed in hea dults, healthy
elderly, immunocompromised and chronically ill subjects after either primingagr¥wooster vaccinations
supports the favourable benefit-risk balance of Vepacel.

Discussion on the benefit-risk balance é

The marketing authorisation application of Vepacel is support overall solid non-clinical/clinical
development program.

Immunogenicity results from the five clinical studies sub}Kted in this dossier show a robust immune
response in healthy adults, as well as an acceptable une response in healthy elderly individuals,
immunocompromised and chronically ill subjectsN\@c®eptable cross-reactivity of the induced antibodies
to heterologous influenza strains could be s n. Persistence of acceptable levels of antibody titres at
6 months after the primary immunisatio s}lemonstrated. The feasibility of boostering the immune
response with a full or a half dose of @gous or heterologous vaccine after a 6, 12-15, or 24
month interval was demonstrated. éwosterability with a heterologous strain is of special relevance
for the pre-pandemic setting, wi :@ is highly likely that the antigenic characteristics of the influenza
accination is targeted may change until the outbreak of a pandemic.

strain against which the priryQO

No major safety issues &e untered during the clinical studies and the adverse events reported
are regarded as less t compared with the benefits that can be expected from avoiding cases of
influenza (and inﬂ@associated complications) on an individual patient level and at the population

level. ,\0

4. Re endations

O e

Based on the CHMP review of data on quality, safety and efficacy, the CHMP considers by consensus
that the risk-benefit balance of Vepacel in the prophylaxis of H5N1 subtype of influenza A in either a
pre-pandemic or pandemic situation in adults aged 18 years and older is favourable and therefore
recommends the granting of the marketing authorisation subject to the following conditions:
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Conditions or restrictions regarding supply and use
Medicinal product subject to medical prescription.
Official batch release

In accordance with Article 114 Directive 2001/83/EC, the official batch release will be undertaken by a
state laboratory or a laboratory designated for that purpose. E

Conditions and requirements of the Marketing Authorisation @

9
Pharmacovigilance system K\

The MAH must ensure that the system of pharmacovigilance, presented in Moduje @of the
Marketing Authorisation, is in place and functioning before and whilst the medi&p duct is on the

market. 0

Risk Management System and PSUR cycle @

The MAH shall perform the pharmacovigilance activities detailed i @harmacovigilance Plan and the
Efficacy Follow-up Plan, as agreed in the Risk Management Pla nted in Module 1.8.2. of the
Marketing Authorisation and any subsequent updates of the @a eed by the Committee for
Medicinal Products for Human Use (CHMP).

As per the CHMP Guideline on Risk Management Sy s for medicinal products for human use, the
updated RMP should be submitted at the same ti he next Periodic Safety Update Report (PSUR).

In addition, an updated RMP should be sub

- When new information is receivedq tQa y impact on the current Safety Specification,
Pharmacovigilance Plan or risk tion activities

- Within 60 days of an impor harmacovigilance or risk minimisation) milestone being reached

- At the request of the Eu n Medicines Agency.

The PSUR cycle F&\%ﬂedicinal product should follow the standard requirements.

PSUR sume' t'»KC\&-nen Vepacel is used during an influenza pandemic:

During mic situation, the frequency of submission of periodic safety update reports specified in
Articl Regulation (EC) No 726/2004 will not be adequate for the safety monitoring of a pandemic
va r which high levels of exposure are expected within a short period of time. Such situation

requires rapid notification of safety information that may have the greatest implications for risk-benefit
balance in a pandemic. Prompt analysis of cumulative safety information, in light of extent of
exposure, will be crucial for regulatory decisions and protection of the population to be vaccinated. In
addition, duration a pandemic, resources needed for an in-depth evaluation of Periodic Safety Update
Reports in the format as defined in Volume 9a of the Rules Governing Medicinal Product in the
European Union may not be adequate for a rapid identification of a new safety issue.

In consequence, as soon as the pandemic is declared and the pre-pandemic vaccine is used, the MAH
shall submit more frequent simplified periodic safety update reports with a format and a periodicity
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defined in the "CHMP Recommendations for the Core Risk Management Plan for Influenza Vaccines
prepared from viruses with the potential to cause a pandemic and intended for use outside of the core
dossier context" (EMEA/49993/2008), and any subsequent update.

Conditions or restrictions with regard to the safe and effective use of the medicinal product

Not applicable

New Active Substance Status b

Based on the CHMP review of data on the quality, non-clinical and clinical properties of tpe&
substance, the CHMP considers that A/H5N1 pre-pandemic influenza vaccine (whole vir% o cell

derived, inactivated), Baxter is not to be qualified as a new active substance. O
Paediatric Data 0

At the time of submission of the application, the Paediatric Investigatid Plan (P/121/2010) was not

yet completed as all measures were deferred. :
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