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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

The TGA is a division of the Australian Government Department of Health and Ageing, and is
responsible for regulating medicines and medical devices.

TGA administers the Therapeutic Goods Act 1989 (the Act), applying a risk management approach
designed to ensure therapeutic goods supplied in Australia meet acceptable standards of quality,
safety and efficacy (performance), when necessary.

The work of the TGA is based on applying scientific and clinical expertise to decision-making, to
ensure that the benefits to consumers outweigh any risks associated with the use of medicines
and medical devices.

The TGA relies on the public, healthcare professionals and industry to report problems with
medicines or medical devices. TGA investigates reports received by it to determine any necessary
regulatory action.

To report a problem with a medicine or medical device, please see the information on the TGA
website.

About AusPARs

An Australian Public Assessment Record (AusPAR) provides information about the evaluation of
a prescription medicine and the considerations that led the TGA to approve or not approve a
prescription medicine submission.

AusPARs are prepared and published by the TGA.

An AusPAR is prepared for submissions that relate to new chemical entities, generic medicines,
major variations, and extensions of indications.

An AusPAR is a static document, in that it will provide information that relates to a submission at
a particular point in time.

A new AusPAR will be developed to reflect changes to indications and/or major variations to a
prescription medicine subject to evaluation by the TGA.
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l. Introduction to Product Submission

Submission Details
Type of Submission

Decision:
Date of Decision:
Active ingredient(s):

Product Name(s):

Sponsor’s Name and
Address:

Dose form(s):

Strength(s):

New Biological Entity
Approved
1 February 2011

Pandemic influenza vaccine, split virion, AS03-adjuvanted
Arepanrix H5N1

GSK Australia Pty Ltd
Level 4, 436 Johnston Street, Abbotsford Victoria 3067

Vaccine suspension for injection; 2.5 mL vial with adjuvant
emulsion 2.5 mL vial

3.75 pg HA antigen + AS03 adjuvant (0.5 mL total)

Container(s): Presented as 2 separate glass vials containing antigen suspension

and ASO3 adjuvant. Contents from the 2 vials are mixed at the
time of administration.

Pack size(s): 50 doses per carton

Approved Therapeutic use:  Prophylaxis of influenza in an officially declared pandemic
situation. Arepanrix H5N1 should be used in accordance with

official recommendations.

Route(s) of administration:  Intramuscular (IM)

Dosage: Two doses given 21 days apart by intramuscular route in adults

18 years and older.

ARTG Number (s) 166254

Product Background

The sponsor already has an approved pandemic influenza A H5N1 mock-up vaccine
(Pandemrix) derived from A/Vietnam/1194/2004 (Clade 1) virus and manufactured in
Dresden (3.75ug HA-ASO3 adjuvanted?). Arepanrix H5SN1 vaccine was developed to further
extend the manufacturing capacities for pandemic/prepandemic vaccines (it is also referred to
as Q-Pan). The current Australian application is therefore to register a new vaccine due to
manufacture at a new site. At present, as a comparator for the new product, the sponsor has
used Pandemrix derived from A/Indonesia/05/2005 strain of H5N1 (Clade 2). This is referred
to as D-Pan. Arepanrix H5N1 is prepared from an A/Indonesia/05/2005 strain of H5N1
antigen and it is manufactured in its facilities located in Quebec (referred to as Q-Pan H5N1
vaccine or Q-Pan). The amount of antigen and the amount of AS03 adjuvant contained in Q-
Pan and D-Pan vaccine are identical (3.75 pg antigen per dose). The manufacturing process
used to produce the Q-Pan and D-Pan H5N1 antigens differs to some extent, yet both
antigens are formaldehyde inactivated sodium deoxycholate split-virions.

! AS03 (Adjuvant System 03) is an oil in water adjuvant composed of the biodegradable oils squalene and a-
tocopherol (vitamin E), and polysorbate 80 (surfactant).
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The clinical development of Q-Pan vaccine took benefit from the development of the D-Pan
vaccine. In particular, the choice of the antigen dose was based on a dose-range study
performed with D-Pan, that is, Study D-Pan-H5N1-007.

Pandemrix (H5N1), the D-Pan H5N1 vaccine, was granted registration by the TGA in June
2008. It is registered for the following indication:

“Prophylaxis of influenza in an officially declared pandemic situation. Pandemrix
should be used in accordance with official recommendations.”

Arepanrix H5N1 vaccine, the Q-Pan H5N1 vaccine, has not been approved by any regulatory
agency to date. Of note, on 13 October 2009, Health Canada authorised the use of Arepanrix
H1N1 for active immunization against influenza strain in an officially declared pandemic
situation. Both Pandemrix and Arepanrix have also been updated to HIN1 in Europe.

Four mock-up pandemic influenza vaccines are currently registered in Australia to various
sponsors and range from conventional egg-grown inactivated split virion, adjuvanted and
unadjuvanted to Vero cell based whole virion products.

Regulatory Status

A similar product to Arepanrix H5N1 vaccine, Pandemirix H5N1 vaccine, was licensed in the
EU in May 2008. This similar AS03 adjuvanted H5N1 vaccine is currently licensed in the EU
through three different Marketing Authorisation Applications (MAAS):

One for pandemic use, that is, Pandemrix (A/Vietnam/1194/04 strain), licensed as a
mock-up vaccine
Two for prepandemic uses, that is, Prepandrix (A/Indonesia/05/2005 strain) and
Duplicate License (A/Vietnam/1194/04 strain).
Arepanrix H5N1 is currently under evaluation in EU (submitted 6 August 2009) and Canada
(submitted 25 February 2009).
Product Information

The approved Product Information (P1) document current at the time this AusPAR was
prepared can be found as Attachment 1.

I. Quality Findings
Drug Substance (active ingredient)
Structure

The drug substance is an H5N1 avian influenza haemagglutinin similar to other H5SN1
vaccines

Manufacture

HA antigen manufactured analogous to method used for seasonal influenza vaccines.
Physical and Chemical Properties

Similar to those for seasonal influenza vaccines

Specifications

The proposed specifications are justified and appropriate validation data have been submitted
in support of the test procedures.

Stability

Stability data have been generated under real time conditions to establish a shelf life of 18
months.
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Drug Product
Formulation(s)
The proposed vaccine is analogous to the seasonal influenza vaccines. The vaccine consists

of two components, an immunogen suspension and an adjuvant emulsion. These are mixed in
a 10 dose presentation prior to administration.

Manufacture

The product is manufactured by propagating the H5N1 vaccine strain in eggs, harvesting the
allantoic fluid, concentrating, splitting, inactivating and fractionating the HA antigen [method
analogous to the manufacture of the seasonal influenza vaccines]. The adjuvant consists of @-
tocopherol and squalene. The mixed vaccine is an oil-in-water emulsion where the HSN1 HA
is in the aqueous phase. The antigen suspension and adjuvant emulsion are sterilised by
membrane filtration and filled aseptically into 10-dose vials.

Specifications

The proposed specifications are justified and appropriate validation data have been submitted
in support of the test procedures.

Stability

Proposed shelf life of Pandemrix H5N1 is 18 months at 2-8°C. The shelf life of the adjuvant
suspension in the 10-dose vials is 36 month at 2-8 °C.

Bioavailability

Not relevant for this product.

Quality Summary and Conclusions
Issues of concern

The Pharmaceutical subcommittee (PSC) was concerned about:

Multidose vial presentation. Australian Drug Evaluation Committee (ADEC now
called Advisory Committee on Prescription Medicines (ACPM)) has recommended
that multidose vaccines should not be used but they are widely used for pandemic
vaccines

The bioburden levels of the intermediates are higher than TGA would prefer.

The application went back for further consideration at a later PSC meeting in November 2010
(for the outcomes of this meeting see below under VI. Overall Conclusion and Risk/Benefit
Assessment).

[ll.  Nonclinical Findings

Introduction

The Arepanrix HIN1 submission was supported by nonclinical data mainly for vaccine
derived from the H5N1 A/Indonesia/05/2005 strain, manufactured at the GSK Quebec site.
Nonclinical H5SN1/AS03 vaccine data were submitted in in a previous submission for a
pandemic influenza vaccine manufactured at the GSK Dresden site. Nonclinical data in this
submission were also used to support registration of Pandemrix HSN1. Arepanrix and
Pandemrix are also referred to as Q-Pan and D-Pan, respectively.

Submission quality

The submission contained nonclinical vaccine immunogenicity, viral challenge, safety
pharmacology, acute (local tolerance) and repeat-dose toxicity, reproductive and
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developmental toxicity and adjuvant genotoxicity studies (Good Laboratory Practice (GLP)
compliant). A series of studies on the mode of action of AS03 adjuvant were also submitted
in summary form. Overall, the nonclinical studies met the general requirements of the
relevant European Medicines Agency (EMA) vaccine, pandemic influenza vaccine and
adjuvant nonclinical guidelines®.

Pharmacology

Immunogenicity studies were conducted in naive animals, to model exposure to a pandemic
influenza strain to which humans have no prior exposure.

Two immunogenicity studies in un-primed mice tested the antibody response to two
consecutive IM doses of split HSN1/AS03 vaccine. Strong antibody responses were detected
by both ELISA and haemagglutination inhibition (HI) to adjuvanted vaccine over a wide
range of HA doses (0.04-5 pg), whereas responses to unadjuvanted vaccine were
weak/undetectable. The geometric mean Hl titer in both studies was >1000 at the lowest HA
dose of 0.04 pg (2x the human dose, adjusted for body surface area).

Table 1.
HA antigen doses in nonclinical immunogenicity/viral challenge studies

Study HA antigen HA antigen HA antigen Animal/human

doses (ug) doses (ng/kg)* doses (ug/m?)** | dose multiples

(ng/m?®)

Mouse immunogenicity (x2) 0.04,0.2,1,5 2,10, 50, 250 6, 30, 150, 750 2,12, 60, 300
Ferret homologous challenge 1.9,38,75 1.9,38,75 19, 38, 75 7,15, 30
Ferret heterologous challenge | 0.2, 0.6, 1.5,3.8 | 0.2,0.6,1.5,3.8 | 2,6, 15,38 0.8, 2,6,15
Humans 3.75 0.075 2.5

* Bodyweights: Mouse 20 g, rat 220 g, ferret 1 kg (body surface area 0.1 m®), rabbit 2 kg, human 50 kg.

*Body surface area conversion factors: mouse 3, rat 6, ferret 10, rabbit 11, human 33.

Protective efficacy studies in ferrets

A new lethal challenge study in naive ferrets tested the protective efficacy of 2 consecutive
IM doses of split H5SN1 vaccine (1.9, 3.8 and 7.5 pg HA) adjuvanted with full or half dose
AS03 (AS03/2). The adjuvanted vaccine induced functional antibody titers against the parent
virus at all HA doses, and against three HSN1 drift variants, whereas responses were much
lower without adjuvant. Antibody responses were generally higher for AS03 than AS03/2.
ASO03 alone was not immunogenic.

Upon challenge with homologous wild-type virus, ferrets in the antigen and adjuvant control
groups developed high fever, showed major bodyweight losses, most shed virus in the throat
(7/12) and lungs (10/12), and 8/12 were euthanized/died, with diffuse dark red areas evident
in the lungs. In the adjuvanted groups, temperature increases and bodyweight losses were
mild or absent, few shed virus in the throat (2/36) and lungs (4/36), and 0/36 ferrets died.

A second new lethal challenge study in naive ferrets tested the protective efficacy of 2
consecutive IM doses of split HSN1 vaccine (3.75 pug HA + AS03; 0.24, 0.6, 1.5, 3.75 pg HA
+ AS03/2). The vaccine adjuvanted with AS03 or AS03/2 induced functional antibody titers
against the parent virus, whereas responses were much lower without adjuvant. Upon lethal

2 http://www.tga.gov.au/docs/html/euguidead.htm,
http://www.tga.gov.au/docs/html/euguide/euad_nonc.htm#nonclinicalgeneral
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challenge with A/Hong Kong/156/97 (H5N1), most ferrets administered the highest dose
(HD) of the study were protected against major bodyweight losses, virus shedding in the
throat and lung, and death. Less protection was provided at lower antigen/ adjuvant doses
(0.24, 0.6 or 1.5 pg HA + AS03/2) but protection in terms of survival was still superior to the
unadjuvanted vaccine. The lowest dose of 0.24 ug HA is 0.8x the proposed human dose,
adjusted for body surface area.

In summary, the naive mouse and ferret studies demonstrated strong enzyme-linked
immunosorbent assay (ELISA) and functional antibody responses to split HSN1 antigen
adjuvanted with AS03. Antibody responses were low to undetectable in the absence of ASO3
adjuvant. Cell-mediated responses were not investigated. Protection against lethal
homologous and heterologous H5N1 challenge was demonstrated in ferrets, although doses
were generally high in relation to the proposed human dose. In general, vaccine with half
dose ASO3 was less effective than the full dose. A wider dose range of AS03 was not
investigated in the current submission.

Mechanisms of action of AS03 adjuvant

Arepanrix H5N1 vaccine contains ASO3 adjuvant for the dual purposes of inducing a strong
immune response in naive subjects, and antigen sparing in a pandemic.

ASO03 is an oil in water adjuvant composed of the biodegradable oils squalene and a-
tocopherol (Vitamin E), and polysorbate 80 (surfactant). Squalene occurs naturally in plants,
animals and humans, and is an intermediate metabolite in the synthesis of cholesterol in
humans. It is the main component by weight of MF59 adjuvant (Novartis) in the seasonal
trivalent influenza vaccine Fluad, currently marketed in Europe, and Focetria, a pandemic
H1N1 influenza vaccine approved by the EMA in 2009.

A series of studies investigated the mode of actions of AS03 adjuvant. There was no
detectable physico-chemical interaction between antigen and adjuvant upon mixing
suggesting direct action.

Overall, the AS03 adjuvant primarily acts as an immunostimulant, with transient effects on
multiple co-stimulatory and pro-inflammatory cytokines. Although AS03 does not act as an
antigen depot, its action requires the antigen and adjuvant to be in proximity upon injection.

The safety of the AS03 adjuvant formulated with split influenza vaccines was investigated in
safety pharmacology, repeat-dose and reproductive toxicity, local tolerance and genotoxicity
studies (below).

Safety pharmacology

A safety pharmacology study in which anaesthetised rats were administered a split
H3N2/AS03 (Quebec) vaccine intravenously (1) showed no treatment related respiratory or
cardiovascular effects for at least 120 min post dose. Central nervous system (CNS) and other
system-toxicities were not investigated in safety pharmacology studies, but were adequately
investigated in repeat dose toxicity studies.

Pharmacokinetics

No vaccine pharmacokinetic studies were submitted, and they were not required according to
the relevant EMA vaccine, pandemic influenza vaccine guidelines. The biodistribution of the
adjuvant and antigen was evaluated in mice (see above).

Relative exposure

The adjuvant is the main component in the vaccine by weight (excluding water).
Animal:human exposure ratios to the adjuvant were adequate in all toxicity studies. The full

AusPAR Arepanrix HSNI Pandemic influenza vaccine GSK Australia Pty Ltd PM-2009-03131-3-2 Page 8 of 69
Date of Finalisation 1 February 2011



Therapeutic Goods Administration

human dose of adjuvant was administered in rabbit toxicity studies, resulting in an exposure
multiple of a minimum of 8x, adjusted for body surface area. Exposure ratios for the HA
antigen were also adequate (following table).

Table 2.
HA antigen exposure multiples in nonclinical toxicity studies
Study (report no.) HA HA HA Animal/human
antigen antigen antigen HA exposure
dose (ng) | dose dose multiple
(ng/kg)* | (ug/m?)** | (ng/m’)
Rat safety pharmacology (GVB 0016/072148) 7.5 34 205 82
Rabbit repeat dose toxicity (1990/956)*** 30 15 165 66
Rabbit repeat dose toxicity (GPS 1536-06194) 15 7.5 82.5 32
Rabbit repeat dose toxicity (2990/356) 60, 30 30, 15 330, 165 132, 66
Rabbit repeat dose toxicity (V 8550) 3.8 1.9 20.9 8
Rat repro + devel. toxicity (GVB0007/063710)*** | 6 27 164 66
Rat repro + devel. toxicity (GBV/0009/064374) 9 41 245 98
Rat repro + devel. toxicity (153-08129) 1.5 6.8 40.9 16
Humans 3.75 0.075 2.5
*Bodyweights: Mouse 20 g, rat 220 g, ferret 1 kg (body surface area 0.1 m?), rabbit 2 kg, human 50 kg.
**Body surface area conversion factors: mouse 3, rat 6, ferret 10, rabbit 11, human 33.
***Previous submission.

Toxicology

Four repeat dose toxicity IM studies were conducted in rabbits. The earliest study tested
H5N1/AS03 (Dresden) vaccine, the second study tested H3N2 (Dresden or Quebec) vaccine
priming and H3N2 (Quebec) vaccine boosting, and the third and fourth studies tested
H5N1/AS03 (Quebec) vaccine (30 and 3.75 pg HA), respectively. A total of three or four
consecutive IM doses, or two priming and two boosting doses were administered, followed
by a 28 day recovery period. All four toxicity studies were accompanied by measurements of
antibody responses, conducted by the Sponsor, which showed seroconversion in all rabbits.
Low levels of antibodies were detected in a few control rabbits in two studies (and in a rat
reproductive toxicity study), with the cause unknown, but the incidences and levels were not
sufficient to compromise the studies.

Clinical signs were limited to minimal oedema and/or erythema at vaccine injection sites,
transient increases in body temperature and slight decreases in food consumption and weight
in a few rabbits. Dermal Draize scores were generally zero.

Collectively the studies demonstrated an acute inflammatory response to the vaccine or
adjuvant, with transient increases in serum globulins, fibrinogen, total WBC, neutrophils and
platelets. Slight increases in creatinine kinase reflected slight muscle degeneration as a
consequence of injection. The relative increased spleen and lymph node weights,
microscopically evident as spleen and lymphoid hyperplasia, reflected the inflammatory and
immune responses. The spleen and lymph changes had partially reversed after 28 days
recovery.

AusPAR Arepanrix HSNI Pandemic influenza vaccine GSK Australia Pty Ltd PM-2009-03131-3-2 Page 9 of 69
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Microscopic examination of vaccine injection sites showed inflammation, with inflammatory
cell infiltrates, fasciitis, perivascular and perineural inflammation, fibrosis, and cellulitis.
Injection site inflammation was generally graded as slight/mild. After 28 days recovery the
injection site inflammation had partially resolved, and was generally graded as slight or
minimal. Comparison of vaccine, adjuvant only, antigen only and PBS control groups
showed that the incidence and severity of the inflammation was largely or entirely due to the
adjuvant, with some dose-dependency (full versus half dose). The injection procedure and the
antigen occasionally made a minor contribution to the inflammation. Overall the studies
indicated that the adjuvanted vaccine did not induce excessive or irreversible changes at the
injection sites.

Microscopic findings were confined to the injection sites, lymph nodes and spleen, with 2
exceptions. Microscopy in rabbits in study 2990/356, three days after the third dose, revealed
an increased severity of inflammatory cell foci in the liver of females given
“FIluQIV60/AS03/2”, and to a lesser extent “FluQIV60” or “FIUQPAN30/ AS03” vaccines,
and an increased incidence of minimal inflammatory cell foci in the heart of females given
(FluQIVe0” or “FIUQPAN30/AS03” vaccines (see Main report for vaccine compositions).
The minimal inflammatory cell foci were occasionally seen as a background finding in
rabbits. The liver and heart findings were not evident microscopically 28 days after the last
dose, indicating full reversibility. These findings were not correlated with any changes in
clinical chemistry or haematology, and the investigators considered it unclear whether they
were treatment related.

Relatively high incidences of inflammatory cells in the heart of males (very slight in 2 males
and slight in 1 male), but not females, 3 days after the last dose of “FluQ-Pan3.8/AS03”
vaccine, were observed in study V8550, but the incidence cf. controls was not statistically
significant, and the investigators considered it unlikely to be treatment-related. The exposure
margins are sufficiently high to mitigate concerns regarding the liver and heart findings,
should they be treatment-related.

The sponsor commented that Gram’s stain demonstrated gram-positive ovoid
microorganisms in brain and kidney of affected animals and that these findings are
consistent with a natural background infection by Encephalitozoon cuniculi, which is
spread horizontally through contaminated urine. The presence of encephalitis implies
that the rabbits were infected at least three months prior to necropsy. Hence, the
background incidence of inflammation and/or possible early stage E. Cuniculi infection
observed makes these findings difficult to definitively ascribe to treatment.The sponsor
commented that Study V8550 was conducted to verify the consistency of the
microscopic findings observed in Study 2990/356; the incidences of liver or heart
microscopic inflammation findings did not differ significantly from control animals in
this second study.

Squalene

Many older adults, regardless of their vaccination history, have low titers of naturally
occurring antibodies that react with squalene (del Giudice et al., 2006%). Squalene was
implicated in the so-called Gulf War Syndrome, although it was not a component in vaccines
administered to veterans. In a review of this implication, the WHO Global Advisory
Committee on Vaccine Safety (6-7 June 2006) concluded that “... fears of squalene in

3 Del Giudice G et al. (2006). Vaccines with the MF59 adjuvant do not stimulate antibody responses
against squalene. Clin. Vaccine Immunol. 13(9): 1010-1013.
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vaccine-inducing pathological anti-squalene antibodies are unfounded”, but recommended
careful post-market follow-up to detect any vaccine-related adverse events in other age
groups.

Local tolerance

Two single-dose local IM tolerance studies were conducted in rabbits. The first study tested
H3N2 vaccine (15 pg HA) with the human dose of AS03, and the second study tested
H5N1/AS03 (Quebec) (30 pg HA) vaccine. The injection site observations of minimal or
mild injection site inflammation associated with the adjuvant were consistent with
histological findings in the repeat-dose toxicity studies.

There were no studies of perivenous or intra-arterial local tolerance. The Product information
has a precaution against intravascular or intradermal injection.

Genotoxicity

Previously submitted in vitro and in vivo genotoxicity studies with AS03 adjuvant were
negative. The assessment of genotoxicity was consistent with the EMEA guideline for new
adjuvants.

Carcinogenicity studies

Carcinogenicity studies were not required for Arepanrix HLN1 vaccine. This is consistent
with EMEA vaccine, pandemic influenza vaccine and adjuvant guidelines.

Reproductive and developmental toxicity

Three reproductive and developmental IM toxicity studies were conducted in female rats,
using FluLaval and Fluarix seasonal trivalent vaccines, and H5SN1/AS03 vaccine
manufactured in Dresden or Quebec. The studies were accompanied by measurements of
antibody responses in dams, fetuses and pups.

The studies showed no significant effects on female mating performance or fertility nor on
embryofetal or postnatal development. Vaccine antigen-specific antibodies were detected in
dams, fetuses and pups, with postnatal increases in pups suggesting antibody transfer in milk.

Fertility studies were not conducted in male animals, but no histological effects on the male
reproductive organs were detected in the repeat-dose toxicity studies in rabbits.

The proposed Australian pregnancy category of B2 is appropriate.

Nonclinical Summary and Conclusions

1. Immunogenicity studies in naive mice showed that two consecutive IM doses (0.04,
0.2, 1, 5 ug HA) of split HSN1/AS03 vaccine elicited substantial antibody responses
(ELISA, HI) at all HA doses, whereas unadjuvanted vaccine responses were low or
undetectable.

2. In a new lethal challenge study, naive ferrets administered two consecutive IM doses
of split HSN1/AS03 vaccine (1.9, 3.8 and 7.5 pg HA) developed functional antibody
titers against the vaccine parent virus, and cross-neutralising antibodies against 3
H5N1 drift variants. Vaccine with half-dose AS03 (ASO3/2) was less effective. After
challenge with homologous wild-type virus, vaccinated ferrets were protected from
high fever, viral shedding in throat and lungs, major bodyweight losses and mortality
at all HA doses. The unadjuvanted vaccine elicited a weak immune response and
provided minimal protection. The adjuvant alone had no immunological or protective
effect.
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In a second lethal challenge study, ferrets administered two consecutive IM doses of
split A/Indonesia/5/05 (H5N1) vaccine (3.75 pug HA + AS03 or AS03/2) developed
functional antibody titers against the parent virus, and were cross-protected against
A/Hong Kong/156/97 (H5N1). Less protection was provided at lower
antigen/adjuvant doses (0.24, 0.6 or 1.5 ug HA + AS03/2), but protection was still
superior to the unadjuvanted vaccine. Similar results were reported in previous ferret
efficacy studies submitted for a previous pandemic vaccine application.

3. ASO03 adjuvant is composed of the biodegradable oils squalene and a-tocopherol, and
polysorbate 80. A series of studies investigated the mode of action of AS03. There
were no physico-chemical interactions between antigen and adjuvant upon mixing,
IM injection, or uptake into the draining lymph node. In mice the adjuvant acted as an
immunostimulant, increasing the proliferation of antigen-expressing T cells, and
expression of co-stimulatory molecules and pro-inflammatory cytokines by antigen
presenting cells in the draining lymph node.

4, A safety pharmacology study in which anaesthetised rats were 1V administered a split
H3N2/AS03 vaccine showed no respiratory or cardiovascular effects.

5. Collectively the nonclinical repeat dose toxicity studies demonstrated a transient
inflammatory response, with increases in serum globulins, fibrinogen, total WBC,
neutrophils and platelets. Increased relative spleen and lymph node weights reflected
the inflammatory and immune responses. Microscopy showed mild injection site
inflammation, with inflammatory cell infiltrates, fasciitis, perivascular and perineural
inflammation, and fibrosis. Local inflammation was caused mainly by the adjuvant,
and partially, but not fully resolved after 28 days recovery.

6. Two single-dose local tolerance studies in rabbits with H3N2/AS03 H5N1 (Quebec)
vaccines showed slight injection site inflammation, consistent with that observed in
the repeat-dose toxicity studies.

7. Previously submitted in vitro and in vivo genotoxicity studies with AS03 adjuvant
were negative.

8. Three reproductive and developmental toxicity studies were conducted in female rats,
using FluLaval and Fluarix seasonal trivalent vaccines, and HSN1/AS03 (Dresden,
Quebec) vaccines. The studies showed no significant effects on female mating
performance, fertility, nor on embryofetal or postnatal development. VVaccine antigen-
specific antibodies were detected in dams, fetuses and pups, with postnatal increases
indicating transfer in milk.

0. In summary, the nonclinical data for Arepanrix H5N1 vaccine are consistent with
EMEA nonclinical guideline requirements for pandemic vaccines and adjuvants, and
are sufficient to support registration.

RECOMMENDATIONS

The immunogenicity of the vaccine and its protective efficacy were demonstrated in animals.
The capacity of the adjuvant to increase antibody responses was demonstrated in several
species.

The major effect observed in toxicity studies was a transient inflammatory response due to
the adjuvant. Injection site inflammation, which was mild, partially resolved over a 28 day
recovery period.
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Nonclinical data are sufficient to support registration of Arepanrix HSN1 vaccine, at a dose
of 3.75 ug HA in adults.

The mechanistic studies of AS03 adjuvant were submitted in summary form. The Sponsor is
requested to provide original study reports, if available. The sponsor has indicated that a
ferret HIN1 challenge study with Arepanrix HLN1 vaccine is in progress. The report for this
study should be submitted upon completion.

IV. Clinical Findings

Introduction
Content of the current submission

Five studies (Table 1) are completed, including two pivotal studies with Q-Pan vaccine (Q-
Pan-001 and Q-Pan-002) and three supportive studies with D-Pan vaccine (H5N1-007,
H5N1-008 and H5N1-002). An overview of these five completed studies is presented in
Table 3 below.

Table 3: Overview of studies with AS03-adjuvanted formulations of the pandemic/pre-pandemic
vaccine
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A list of ongoing and planned studies for Q-Pan H5N1 vaccine was submitted.
GCP aspect

The five studies included in this submission were conducted by experienced investigators and
monitored by appropriately trained GSK Clinical Research Associates. Each clinical trial was
performed in compliance with the Good Clinical Practice (GCP) Guidelines in operation at
the time of the initiation of the study. All study protocols underwent Ethics Review Board
appraisal. Studies were performed in accordance with the provisions of the Declaration of
Helsinki and its amendments.

Pharmacokinetics

As mentioned in the “Note for Guidance on Clinical Evaluation of New Vaccines
(CPMP/EWP/463/97), pharmacokinetic studies are generally not required for injectable
vaccines as the kinetic properties of vaccines do not provide information useful for
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establishing adequate dosing recommendations. Pharmacokinetic studies were therefore not
conducted.

Drug Interactions
No new studies were submitted.

Pharmacodynamics

Pharmacodynamic evaluations were performed. Clinical studies were designed to evaluate
the characteristics of the immune response, such as the level of specific antibodies produced
and the persistence of antibody titres. These findings are discussed under Efficacy below.

Efficacy
Introduction

Immunogenicity assessment

In the absence of the actual pandemic strain circulation, no efficacy data can be generated for
a pandemic vaccine. The efficacy of an influenza vaccine indicated for
pandemic/prepandemic use can only be evaluated in large post marketing studies after the
pandemic onset. The potential for efficacy can be estimated, however, based on
immunogenicity. The immunogenicity data obtained during the vaccine development are
discussed from the following aspects:

Immunogenicity against the vaccine strain

Cross-reactive immunity against drift strains

Persistence of the immune response
In the submitted clinical trials, three immunogenicity endpoints (SPR, SCR, and SCF) were
defined as follows:

SPR: seroprotection rate which is defined as the proportion of participants achieving
seroprotection

SCR: seroconversion rate which is defined as the proportion of participants achieving either
seroconversion or a significant increase in antibody titre.

SCF or GMFI: geometric mean fold increase which is defined as the ratio of the post-
vaccination geometric mean titre (GMT) divided by the pre-vaccination antibody geometric
mean titre (GMT).

These endpoints are consistent with the EMEA guideline (CPMP/BWP/214/96) relating to
evaluation of seasonal influenza vaccines. The criteria for the effective immunogenicity
response defined in CPMP/BWP/214/96 are based on HI assay (see Table 4 below). It is
noted that both HI assay and MN assay were conducted in the two pivotal studies. No target
criteria based on MN assay for effective immunogenicity response are defined in any of the
regulatory guidelines relating to influenza vaccines.

1. The correlates of protection for pandemic influenza or any other non-circulating virus are
currently not known. In the absence of such information, the EMEA guidance document for
pandemic vaccines (CPMP/VEG/4717/03%) states that the tested pandemic vaccines should at
least be able to elicit sufficient immunological responses to meet all three criteria for the
three immunogenicity endpoints defined in the Committee for Proprietary Medicinal Products
(CPMP) guideline for seasonal influenza vaccines (CPMP/BWP/214/96)°.

4www.ema.europa.eu/docs/en_GB/...guideline/2009/.../WC500003882.pdf

* EMEA (12 March 1997). Committee for Proprietary Medicinal Products (CPMP). Note for guidance on
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Table 4: Committee for Medicinal Products for Human Use (CHMP) criteria for the three
immunogenicity endpoints (CPMP/BWP/214/96)

CHMP criteria
Based on HI assay
18 - 60 years > 60 Years
1. SPR: Protective titres that is, > 1:40 > 70% > 60%
_2. SCFi: seroconversion or Significant > 40% > 30%
increase
3. GMFI or SCF: Fold increase in GMT >25 >2.0

*  Subjects with antibody titre increase from < 1:10 (lower limit of detection) pre-vaccination to> 1:40 post -
vaccination.

Subjects with antibody titre> 1:10 pre-vaccination (that is, seropositive at baseline) and showed at least 4 fold
increase post-vaccination.

In the FDA guideline [Guidance for Industry: Clinical Data Needed to Support the Licensure
of Pandemic Influenza Vaccines and the FDA guideline for seasonal influenza vaccine®],
only two immunogenicity endpoints, SPR and SCR, are defined, and the FDA's Center for
Biologics Evaluation and Research (CBER) criteria for the effective immunogenicity
response are also based on HI assay (Table 5 below). There is no corresponding CBER
criterion regarding the fold increase in GMT (SCF or GMFI).

#

Table 5: CBER criteria for the two immunogenicity endpoints

CBER criteria
Based on HI assay
18 - 64 years > 64 Years

1. The lower bound of

. > 70% > 60%
the two-sided 95% CI for SPR:
2. The lower bound of

. > 40% > 30%
the two-sided 95% CI for SCR

In the two pivotal studies submitted in this application (Q-Pan-H5N1-001 and Q-Pan-H5N1-
002), the immune response was also characterized by testing sera for virus neutralizing
antibodies. In addition, in order to evaluate whether the candidate Q-Pan vaccine was able to
induce some cross-reactive immunity against an avian influenza strain heterologous to the
vaccine strain, the humoral response both in terms of HI and neutralising antibodies was also
characterized against the A/Vietnam/1194/2004 (H5N1) strain in the two studies, and against
two additional heterologous Clade 2 strains for a subset of subjects in Q-Pan-H5N1-001
(neutralising antibodies only).

Selection of the antigen dose

Since a comprehensive antigen dosing study has been performed with D-Pan H5N1(Study
H5N1-007 for Pandemrix application), no antigen dosing study was repeated with the Q-Pan
H5N1.

harmonisation of requirements for influenza vaccines. (CPMP/BWP/214/96)

Swww. bcg-usa.com/regulatory/docs/2006/FDA20063B.pdf and
http://www.fda.gov/BiologicsBloodVaccines/GuidanceComplianceRegulatorylnformation/Guidances/Vaccine
s/lucm074794.htm
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Study D-Pan-H5N1-007 was submitted and evaluated in previous applications relating to the
registration of Pandemrix H5N1 vaccine (D-Pan H5N1). Study D-Pan-H5N1-007 was a dose
response study, and the study demonstrated that when combined with AS03, an antigen
content of 3.75 ug per dose was appropriate to induce homologous HI responses that met all
three Committee for Medicinal Products for Human Use (CHMP) criteria.

The first Q-Pan study (Q- Pan-h5n1-001) was performed using the vaccine containing 3.75
Kg of antigen. To confirm that the results obtained earlier with D-Pan H5N1 could be
extrapolated to Q-Pan H5N1, the equivalence of D-Pan H5N1 and Q-Pan H5N1 when both
were adjuvanted with AS03, was assessed as one of the secondary objectives in Q-Pan-
H5N1001.

Study Q-Pan-H5N1-001
Study objectives and design

The study was designed as a randomized, observer-blind, multi-centered, active-controlled
trial. The primary objective of the study was to demonstrate the adjuvant activity of AS0O3 by
comparing the immunogenicity of Q-Pan H5N1 antigen at the 3.75 pg dose level with AS03
at two different strengths (full and half) versus that of Q-Pan H5N1 antigen alone (without
ASO03) at the 3.75 g dose level. The aim of the study was also to assess the safety of Q-Pan
H5NL1 at the 3.75 pg dose level with full and half strength ASO3 in terms of solicited local
and general reactogenicity events, unsolicited adverse events (AEs), and serious adverse
events (SAEs) in comparison to Q-Pan H5N1 antigen alone.

The secondary objectives include to:

describe the immunogenicity of Q-Pan H5N1 antigen at the 3.75 pg dose level with
full and half strength ASO3 in terms of SCR, SPR and SCF (or GMFI) against the
homologous virus

assess the equivalence of Q-Pan H5N1 and D-Pan H5N1 vaccines based on vaccine
homologous virus HI GMTs.

describe the comparative safety of Q-Pan H5N1 and D-Pan H5N1 vaccines

further describe immunogenicity of selected vaccine regimens in terms of vaccine
homologous

determine virus microneutralization (MN) titers and both HI and MN titers against
one or more H5N1 drift variant virus strains (cross-reactivity).

Study vaccines

The study vaccine, Q-Pan H5N1 vaccine, and the comparator, D-Pan H5N1 vaccine are
described in the Introduction to this AusPAR document.

Study methods

The study was a randomized, observer-blind, multi-centered, active-controlled five-arm trial.
Subjects were to be randomized in a 1:2:2:2:2 ratio to the following groups:

Group A: Quebec-manufactured antigen without adjuvant, (N = 75), or

Group B: Quebec-manufactured antigen with full strength adjuvant, (N = 150), or
Group C: Quebec-manufactured antigen with half strength AS03, (N = 150), or
Group D: Dresden-manufactured antigen with full strength AS03, (N =~ 150), or
Group E: Dresden-manufactured antigen with half strength AS03, (N ~ 150)
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Treatment comprised two doses of test articles on study Days 0 and 21; the total duration of
the study was approximately 6 months for each subject, from enrolment through the last
study follow-up.

All vaccines were to be administered IM on Days 0 and 21. Randomization was to be
stratified by site and age (18 to 40 years and 41 to 64 years); no attempt was to be made to
equalize enrolment into the two age strata within a given treatment group, but total treatment
assignments was to be limited such that no more than 60% of subjects fell into one age
stratum.

Study subjects

Healthy adults 18 to 64 years of age were eligible to enrol to the study. A total of 680
subjects were actually enrolled and vaccinated, including 78 subjects in Group A (vaccine
without adjuvant) and 152, 151, 151, and 148 subjects in Groups B, C, D, and E, respectively
(vaccine with adjuvant). The demographic profile of the 5 groups of subjects was comparable
with respect to mean age, gender and racial distribution. The mean age ranged from 18 to 64
years, there were slightly more female subjects in the study than male subjects, and the
population was ethnically predominantly Caucasian.

A total of 673 subjects contributed to the Day 42 primary analysis, including 76 subjects in

Group A (vaccine without adjuvant) and 150, 151, 151, and 145 subjects in Groups B, C, D,
and E, respectively (vaccine with adjuvant). A total of 662 subjects completed the 182 day

follow-up.

Immunogenicity assessments

All immunogenicity assessments were performed by GSK Biologicals laboratories or in a
validated laboratory designated by GSK Biologicals using standardized validated procedures
with adequate controls.

Effect of adjuvant dose

Study Q-Pan-H5N1-001 evaluated two different doses (full and half) of ASO3 adjuvant in
comparison to non-adjuvanted formulation. The primary objective of demonstrating the
adjuvant activity of AS03 for the Quebec-manufactured vaccine was evaluated by a test of
the superiority of the antigen plus adjuvant formulation versus the antigen alone. Differences
in SCR and adjusted GMT ratios were calculated between groups. In order to claim
superiority, the lower limit of the 95% Confidence Interval (Cl) of the SCR difference was to
be > 15%, and the lower limit of the adjusted GMT ratio was to be > 2.

The table below (Table 6) summarises the results of the pair wise comparisons between the
three Q-Pan recipients groups, that is, formulated with full, half or no AS03 adjuvant. The
immune responses against the vaccine strain (A/Indonesia/05/2005) and a heterologous strain
(A/Vietnam/1194/2004) were assessed.

Table 6: Effect of adjuvant dose: comparison of SCR and GMT ratios at Day 42 (Study Q-
Pan-H5N1-001)
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Difference in SCR Adjusted GMT ratios
Antibody Groups compared . 5% CI " 95% Cl
LL UL LL Ui
Adindonesia/05/2005 Q-Pan A503 full doss versus - 79.89 59.36 ar.2v 43,40 29.93 52.94
Pan Mo AS03
Q-Fan ASO3 half dose versus - T2.28 &1.04 2080 29.96 2058 4341
Pan Mo AS03
Q-Fan AS03 full dose vearsus - 7.50 1.97 13 .84 1.45 1.07 1.67
Pan AS03 half dose
AVietnam/1184/2004 | Q-Pan AS03 full doose versus Q G047 51.45 G8.30 5.98 4.84 10.07
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Q-Fan AS03 half dose versus - ST.eT 4057 55.52 583 4,04 .04
Fan Mo ASO3
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FPan AS03 half doss

The results showed that both full- and half dose AS03 formulations were superior to the non-
adjuvanted formulation, for all criteria set (SCR and GMT) and for the response obtained
against both A/Indonesia (vaccine strain) and A/Vietnam (heterologous strain). However, no
statistical significance difference was found when comparing the full dose AS03 to the half-
dose ASO03 formulation.

The choice of the adjuvant dose included in the final formulation of the Q-Pan vaccine, that
is, full dose ASO3, is nevertheless supported by the post-hoc analysis of the immunogenicity
in two age strata (18-40 and 41-64 years old).

Table 7: Seropositivity rates and GMTs for A/Indonesia/5/05 antibodies, by age group (ATP-
)
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The results obtained for the older age stratum are not as positive as for younger adults as a
drop of 14% in homologous SCR is observed when halving the AS03 dose in the older age
group (versus 4% in the younger age group). Similarly, halving the AS03 dose in 41-64 age
strata led to an almost two-fold reduction in homologous GMTSs. These results show that
while the half dose adjuvant induced adequate immunogenicity in younger adults it led to a
discernable decrease in immune response in adults 41-64 years of age. Accordingly, the
vaccine with full-dose adjuvant is considered as better choice to ensure that a strong immune
response is induced by vaccination in the whole adult range.

Immunogenicity post-Dose I

The primary immunogenicity endpoints were the Day 42 HI antibody responses (SCF, SCR
and SPR) against vaccine-homologous virus in subjects receiving two doses of the vaccine.
The According-To-Protocol cohort for Immunogenicity analysis (ATP-1) included all
evaluable subjects (that is, , those meeting all eligibility criteria, complying with the
procedures defined in the protocol, with no elimination criteria during the study) for whom a
complete set of data concerning immunogenicity endpoint measures required for the primary
endpoints were available.
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A total of 648 subjects were included in the ATP-I cohort, the primary cohort for
immunogenicity analysis. This included 75 subjects in Group A and 144, 146, 140, and 143
subjects in Groups B, C, D, and E, respectively. Subsets of 50 subjects per treatment group
were randomly designated before any testing or analysis for additional evaluation of
microneutralization titers (MN titers). Subjects within this subset of 50 per treatment group
who were also evaluable in the ATP-I cohort contributed to the analysis of MN titers.

HI responses at Day 42

The HI responses against vaccine strain HSN1 A/Indonesia/05/2005 at 21 days after the first
(Day 21) and the second dose (Day 42) of Q-Pan H5N1 and D-Pan H5N1 vaccines is
presented in the table below (Table 8). This is based on ATP immunogenicity cohort (ATP-I
cohort).

Table 8: HI responses against vaccine strain HSN1 A/Indonesia/05/2005 of the Q-Pan and D-
Pan vaccines (H5N1) in Study Q-Pan-001 (ATP-1 cohort)

Study Time-  [Strain Manuf. HAa [as03 N GMT SCF SCR SPR

Age point isitet (mgi Value 95% Cl GMR [ 95%Cl % 95% Gl % [ 95%Cl

accination) dose] | u [ TR L[ UL

K3-Pan001 Pre HSH1 Indonesia  [Quebec 18 |as03 144 EL] 50 50 - - - - - - 00 | 00| 25

18-64 yre HSN1 Indonssia  |Quebsc 38 [AS032 145 | 50 50 50 - - . - - - | oo loo|z2s
HSN1 Indonesia  [Quebes 18 75 il 20 50 - - - - - - 00 | 00 | 48
HSN1 Indonzsia  |Dresden 38 [as03 140 | 50 50 54 - - - - - R ETRETR
HSN1 Indonesia  |Dresden 38 [wso3z | 143 | 50 50 54 00 | 00 | 25

Fost]  [H3N1 Indonesia  (Quebec 18 [E0G 144 | 25 | 176 | 268 | 45 | 36 | 57 | 407|335 (| 502 4107|335 |3502

17
(D21} [H3N1 Indonesia  (Quekec 18 Js0&2 146 | 199 [ 157 | 253 | 40 | 31 S0 |41 [ 330 | 485 | 411 | 330 | 485

H5N1 Indonesia  |Quebsc 18 75 6.1 5.2 i 12 [ 10| 14 | 67 | 22 | 148 | 67 | 22 | 145
H5H1 Indonesia  |Drezden 18 S0 140 | 235 [ 183 | 303 | 47 | 36 | o0 | 457 [ 373 543 [ 457 [ 373|343

H5N1 Indonesia  |Drezden 18 s0&2 142 | 168 [ 135 | 209 | 33 | 27 | 41 | 360 [ 300 ([ 485 [ 38.0 [ 300 | a5

Postll  [H3N1 Indonesia  (Quebec 18 [E0G 144 | 4647 | 3834 | 5634 | 929 | Te7 | 1127 | 97.2 | 830 | 992 [ 972 | 930 | %92

(D42)  [H3N1 Indonesia  (Quebec 18 s0&2 146 | 3207 | 2468 | 4166 | 641 | 454 | 833 | 897 | 836 | 541 [ 897 | 838 | 41

HSN1 Indonesia  |Quebec 38 76| 105 | a2 135 [ 21 [ 16 | 27 173 88 | ZTE[173 | 98 | 278

H5M1 Indonesia  |Dresden 18 [E0G 140 | 4803 | 3805 | 5807 | 933 | 775 ) 1175 | 964 | 913 [ 595 [ 964 | 915 | 368

H5N1 Indonesia  |Drezden 18 s0&2 142 | 3477 | 2720 | 4445 | 690 | 240 | 833 | 923 | 866 | 961 | 923 | 868 | %81

SCF: seroconversion factor (Le rabo of the postvaccnation GMT and the pre-vaccination GMT); GMR = Geometnic Mean Ratio; SCR.: seroconversion rate (e proportion of subjects
who wers either seronsgafive at gre-vaccimation and have a protective post-vaccination titre of = 1:40, or who were seroposifive at pre-vaccination and have a 4-fold increase in fitre);
SPR: geroprotection rate (i.e proportion of subjects with HI fitee = 1:40)

1 Manufacturing site: Quebec = HEN1 Indonesia antigen produced at GEK Biologicals” manufacturing site in Quebec; Dresden = HAN1 Indonesia antigen produced at GEK Biclogicals'
manufaciuring site in Dresden

Table 9: CHMP criteria: homologous HI antibody responses at Day 42 (Study Q-Pan-001)

SCR SPR SCF
Study! Groups Vaccine strain/ Age group 95% CI 95% C1 95% CI
Q-Pan-001 Adlndonesia/05/2005 L u ) L uL ) L u
0-Pan full 4301 472 930 932 972 930 992 929 T6.7 127
Q-Pan half AS03 897 | B36 | 041 | 897 | B3s | @1 | w41 | 424 | 833
Q-Pan no ASD3 18-64 73 | 95 778 | 173 | a6 778 | 2 16 27
D-Pan full ASD3 %4 | 919 | 988 | %64 | 919 | 988 | 93 | 773 | 175
D-Pan half AS(3 923 866 9.1 923 866 9.1 63.0 540 86.3
SCR: After two doses of the vaccines, the SCR were 97.2% and 89.7% for the Q-Pan vaccine
(full and half adjuvant dose, respectively), and 96.4% and 92.3% for the D-Pan vaccine (full
and half adjuvant dose, respectively), SCR obtained with the non-adjuvanted group was
17.3%. Therefore the CHMP criterion for SCR (> 40%) was largely fulfilled by all
adjuvanted groups, while not reached by the non-adjuvanted formulation. High levels of SCR
were already observed after one vaccine dose: all adjuvanted groups, except one (D-Pan with
half dose adjuvant) reached the required threshold at Day 21.
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SPR: As the majority of subjects were initially seronegative to the vaccine strain, SPR values
were in most groups identical to SCRs values. All of the adjuvanted treatment groups
fulfilled the CHMP criterion for SPR.

SCF (GMFI): SCF were 92.9 and 95.3 for Q-Pan and D-Pan (full adjuvant dose) recipients,
respectively. Slightly lower values are attained by half-adjuvant dose groups, that is, 64.1 and
69.0 for Q-Pan and D-Pan groups, respectively. However, the CHMP threshold value of 2.5
is far exceeded, and this criterion is already fulfilled after the first vaccine dose in all
adjuvanted vaccine groups.

Homologous neutralizing antibody response

As no seroprotection threshold has been established for the MN assay, a simple four fold
increase (vaccine response) in MN titre at post-vaccination is used to evaluate whether
vaccinated individuals have responded against the vaccine strain. Neutralizing antibody
responses against vaccine strain (H5SN1 A/Indonesia/05/2005) in terms of GMTSs, vaccine
response (VR or SCR) and the percentage of subjects with serum neutralization titres (SNT)
> 1:28, > 1:40 and > 1:80 are presented in the two tables below (Tables 10 and 11).

Table 10: Neutralizing antibody responses (GMT, titre > 1:28, vaccine response) against
vaccine strain H5SN1 A/Indonesia/05/2005 of the HSN1 (A/Indonesia) influenza vaccine
(ATP-I, subset)

[Study Timepoint  [train Manuf. HA ASD3 N GMT =128 Yaccine Response
Age of sitet  [(pg per —
accination) dose) Value 95% Gl % 95% ¢l % 5% Cl
LL uL LL UL LL uL
}3-Pan-001 Pre H5N1 Indonesia Quebec 38 JAS03 4T | 223 174 85 | 77 156 426 - -
18-64 yrs H5N1 Indonesia Quebec 38 |ARD3Z A7 N8 230 438 | 404 264 557
H5N1 Indonesia Quekec 38 - 48 | 257 199 131 3.7 234 51.7
HEN1 Indonesia Drezden 38 JAS03 48 | a7 183 WE | M3 187 453
H5N1 Indonesia Drezden 38 |ARDIZ 50| 257 196 137 | 340 M2 488 - - -
Post | H5N1 Indonesia Quebec 38 JAS03 47 | 199.0 | 1483 | 2881 100 925 100 76.6 620 877
(D21} H5N1 Indonesia Quebec 38 |ARDIZ 50 | 2401 1214 | 3013 [ 96.0 BE 3 985 63.1 528 808
H5N1 Indonesia Quebec 38 - 43 | TaE 57 7 1071 | 816 8.0 912 4279 288 578
HEN1 Indonesia Dresden 38 |AS03 49 | 2605 | 2081 | 3260 100 927 100 79.2 5.0 895
H5N1 Indonesia Dresden 38 |ASD3Z 48 | 487 | 2020 | 3063 100 817 100 714 567 B3id
Post Il H5N1 Indonesia Quebec 38 |AS03 47 | 15668 | 1227.3 | 20002 [ 100 925 100 97.9 Ba.T 59.9
(D42) HEN1 Indonesia Quekec 38 |AS032 48 | 12421 | %022 | 17100 ( 100 926 100 91.3 792 976
H5N1 Indonesia Quebec 3 - 4% | 1838 | 1384 | 2442 [ 939 831 857 73.5 539 851
HEN1 Indonesia Dregden 38 |AS03 49 | 1497.2 | 11920 | 18805 [ 100 927 100 95.3 5.7 99.5
H5N1 Indonesia Dresden 38 |ASD3Z 50 | 13528 | 10755 | 17016 [ 100 414 100 96.0 863 595

M = number of subjects with available rezults

% = percentage of subjects with titre within the specified range

95% Cl = 85% confidence interval; LL = Lower Limit, UL = Upper Limit

Vaccine responss defined as antbody fiter 2 4-fold the pre-vaccination tter (samples seronegalive at pre-vaccination were assigned a reciprocal tier of 14)

1 Manufacturing site: Quebec = HAN1 Indonesia antigen produced at GSK Biologicals’ manufaciuring site in Quebec; Dresden = HEN1 Indonesia antigen preduced at GSK Biclogicals'
manufaciuring site in Dresden
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Table 11: Neutralizing antibody responses (titre > 1:40 > 1:80) against strain vaccine HSN1
AJIndonesia/05/2005 of the H5N1 (A/Indonesia) influenza vaccine (ATP-I cohort, subset)

IStudy HA =1:40 =21:80
Age_of ) Timepaint [Strain Manuf. sitet | (pg per ASD3 M o a5% CI w 95% CI
accination) dose) 2 L UL L T
13-Pan-001 Pre H5N1 Indonesia [Quchec 3.8  JASD3 a7 21.3 107 357 128 45 257
18-64 yrs HEN1 Indonesia [Qushec 3.8  JASDAR 47 36.2 227 515 234 12.3 35.0
HEN1 Indonesia [Qushec 3.8 4% 28.6 168 43.3 16.3 ] 29.7
HEN1 Indonesia Dresden 3.8  |JASD3 48 223 120 ara 146 8.1 278
HEN1 Indonesia Dresden 3.8 |JASD3R 5 26.0 148 40.3 200 10.0 337
Post | HEN1 Indonesia [Qushec 3.8 JASD3 47 93.6 825 98.7 809 66.7 90.9
D21} HEN1 Indonesia [Qdushec 3.8 JASD3R2 50 96.0 86.3 38.5 96.0 86.3 99.5
HEN1 Indonesia [Qushec 3.8 4% T5.5 g1.1 86.7 53.1 383 87.5
HEN1 Indonesia Dresden 3.8 JAS03 4% 98.0 £8.1 99.9 939 831 6.7
HEM1 Indonesia Cresden 3.8 sz 48 98.0 £9.1 89.9 959 8.0 9.5
Fost Il HEM1 Indonesia [Qushec 38 W03 a7 100 8258 100 100 92.5 100
Dd2) HEM1 Indonesia [Jushec 38 WBE0a2 48 100 828 100 100 92.6 100
HSN1 Indonesia [Qushec 38 42 91.8 804 7.7 816 63.0 91.2
H5N1 Indonesia Dresden 38 |JASD3 42 100 927 100 100 927 100
H5N1 Indonesia Dresden 3.8  JASDAR 5 100 929 100 100 929 100

N = number of subjects with availakle results

% = percentage of subjecis with titre within the specified range

95% Tl = 85% confidence interval; LL = Lower Limit, UL = Upper Limit

1 Manufacturing site: Quebes = HESN1 Indonesia antigen produced at GEK Biologicals’ manufaciuring site in Quebec; Dresden = HEN1 Indonesia antigen produced at GEK Biologicals'
manufaciuring site in Dresden

High levels of baseline seropositivity were observed in 27.7-40.4%o0f subjects. After two
vaccine doses, all subjects from the adjuvanted groups were seropositive (100%). Moreover,
all subjects displayed MN titres> 1/80. In terms of GMTs, very high values were obtained in
the adjuvanted groups, reaching 1529.0 and 1497.2 for the full-adjuvanted Q-Pan and D-Pan
groups, respectively. Slightly lower titres are observed for the half-adjuvanted formulations,
but with overlapping 95% Cls (1242.1 and 1352.8 for Q-Pan and D-Pan vaccine recipients,
respectively), while titres of 183.8 only are reached by non-adjuvanted vaccine recipients.

Cross-reactive immunity

In Study Q-Pan-H5N1-001, the capacity of Q-Pan vaccine to induce cross-reactive immunity
was assessed by evaluating heterologous HI and neutralising antibody responses. The cross-
reactivity was assessed against one variant belonging to the Clade 1 group (A/Vietnam, HI
titer) and two variants belonging to the Clade 2 group (A/Turkey and A/Anhui, MN titer

only).
HI responses

The HI responses of Q-Pan vaccine were measured against the A/Vietnam/1194/2004 strain.
A/Indonesia/05/2005 (H5N1) represents Clade 2, sub-Clade 1, and it was the first pandemic
vaccine prototype strain released by the WHO in May 2006 whereas A/Vietnam/1194/2004
(H5N1) belongs to Clade 1. The HI responses against heterologous H5N1 strain
A/Vietnam/1194/2004 in the ATP-1 cohort are presented in the table below.

Table 12: HI responses (Day 42) against heterologous strain HSN1 A/Vietnam/1194/2004 of
the Q-Pan and D-Pan vaccine (ATP-I cohort, Q-Pan-001)
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Etudy Time- [Strain Manut. r.u [ag03 N GMT SCF SCR PR

Age of point Bited L] Valug 55% CI GMR 56% CI L 56% CI L} 26% Cl

racination) [doss) LL | oL L | oL L | uL L | uL

[3-Fan-001 Fre SN Indonesia fouebec [36  jAS03 | 144 | 63 | 50 | 58 - - - - - - 21 | 04 | 60

1864 yrs F5N1 Indonesia  [uetec [ 8 W50V | 146 | 5.3 50 | 56 - . . . . . 14 | 07 | 49
H5N1 Indonewia [Cuebec [B L s 54 50 | 5B . . . . . . po | 00 | 48
H5M1 Indonesia [Dresden  [36 IAs03 140 | 55 51 | 58 z1 | 04 | &1

HSM1 Indonesia Dresden (38 S0 | 143 54 5.1 57 - - - - - - .
Fostl  HENT Indonesia  Luebec  [5E S0 144 a9 84 | 1T 1.9 18 | 22 | 132 | 841 198 | 163 | 98 | 222
D21} HONT Indonesia  Dusbéc BB WE0AT | 148 8.5 [ 10.0 1.8 14189 9.8 23 128 | 123 ] 188

HOM1 Indonegia  Dusbes 3B ) 5.8 5.1 6.6 11 1.0 1.2 1.3 0.0 12 4.0 08 11.2

5NT Indonesia  [Dresden (38 ASI3 140 [E] 76 [ 108 | 17 14 | 19 | 121 72 | 167 | 160 | 85 | 220
HENT Indonesia  Dresden BB WEIAZ | 142 LK) T6 | 103 [ 16 14 |19 | 106 | 60 | 168 | 148 | 94 | 217

Foot il HAN1T Indoresia  [Cusbec BE LTk 144 ne 322 | 495 T8 a1 | 94 | 818 | 533 | 808 | @30 | b5 | 717
42} HONT Indonesia  Lusbes B WSO | 146 334 266 | 418 6.3 a0 | 789 | 588 | 505 | 670 | 603 | 519 | 683
HSNT Indonesia  Cuebec  [B L] 58 5.1 65 1.4 10112 ] 13 0.0 T2 4.0 og | 112

HEMN1 Indonesia  Dresden P8 s 140 | 333 | 260 | 427 | &4 47 | 78 | BG4 | 478 | 648 | 893 | 0T | 675
HSN1 Indonesia  Dresden [36 WE0AE | 142 30.6 M3 | 383 57 45 | T1 | 535 | 430 [ 619 | 563 | 4TE | 646

At Day 42, a significant increase in GMTSs against the heterologous strain is observed in all
four adjuvanted groups, whereas virtually no effect on the heterologous titres is observed in
the non-adjuvanted group. SCF, SCF, and SPR increased significantly following vaccination
with all adjuvanted formulations, reaching levels ranging from 53.5% to 61.8% for SCR, 5.7
to 7.6 for SCF, and 56.3% to 63.9% for SPR. Results obtained in the non-adjuvanted group
remained close to baseline for these parameters. The SCFs, SCRs, and SPRs obtained in the
groups vaccinated either with D-Pan or Q-Pan vaccines showed widely overlapping 95% Cls.

When compared to the homologous HI responses, the HI responses to the heterologous strain
were lower, but these results are indicative of the induction of a cross-reactive immune
response against heterologous strains following immunisation with the Q-Pan vaccine.

Heterologous neutralising antibodies response

Neutralizing antibody responses against heterologous H5N1 strain A/Vietnam/1194/2004 in
the ATP-1 cohort were assessed in a subset group of people (n = 50) in this study, and the
results are presented in the two tables below.

Table 13: Neutralizing antibody responses (GMT, titre > 1:28 and vaccine response) against
strain HSN1 A/Vietnam/1194/2004 of the Q-Pan and D-Pan vaccine (ATP-I cohort, subset)

Btudy Timepoint [Strain Manuf. Ha ASD3 N GMT =128 Vaceine responss
Ags af sited | (Hg par
vaccination) doas) Valus 5% CI % #5% Cl [ B5% CI
LL uL LL uL LL uL
2-Pan-001 Pre HSN1 Indonesia Cuthes 38 S0 a7 (2] 413 TB.6 702 | 551 2.7 - -
1564 yrs HEM1 Indonesia fouebes 38 As0ag 46 8.3 59.0 1147 | 804 | &5.1 208 - -
H5H1 Indonesia Wuebes E1] [T 55.7 1’7 802 | 673 | 525 80,1 - -
HSN1 Indonesia Dresden 38 RS0 49 51.3 M8 T6.2 651 40.2 (K] - -
HEM1 Indonesia lOriesdien 38 As0a2 50 [EX] 442 B0.5 T20 | &7T% [E]
Post] HSN1 Indonesia Cuthes 38 S0 47 | 25098 | 2066 | 3082 | 100 | 625 100 447 .z 589
D) HEN1 Indonesia fouebes 38 As0ag 50 | 2609 | 2061 | 3310 | 960 | 883 995 04 17.7 45.48
H5H1 Indonesia Wouebes E1] 48 | 1452 1080 | 1853 | 1.8 | 804 ar7 T 21T 485
HSN1 Indonesia Dresden 38 RS0 45 | 2019 1518 | 2884 | 980 | 891 959 45.0 M4 637
HEN1 Indonesia [Oriesdin 38 As0a2 48 | 2160 1743 | 283 | 100 [N 100 408 270 55.8
ostll H5H1 Indonesia Wuebes EEI 5] AT | 2648 | 2967 | 3236 | 00 | 825 100 53.2 381 [IE]
D42) HSN1 Indonesia Cuthes 38 AS0aR 47 | 327 2698 | 3966 | 100 | 825 100 455 304 61.2
HEN1 Indonesia fouebec 38 b 45 | 1438 1112 | 1882 | 980 | 899 ] 08 18.3 45.4
H5N1 Indonesia IDresden 3B RS0 4B | 382 | 2616 | 8B4 | 00 | 62T 100 67.3 525 K]
H5N1 Indontsia Drisden 38 As0a G0 | 2540 | 2130 | 302% | 100 | 29 100 420 282 56.49
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Table 13: Neutralizing antibody responses (titre > 1:40 > 1:80) against strain HSN1
A/Vietnam/1194/2004 of the Q-Pan and D-Pan vaccine (ATP-1 cohort, subset)

Btudy Timepoint Strain [Manut. sitet HA  |A503 N >1:40 >1:80
ﬁ:i::ﬁum [ﬂ:]r [ 85% C % 895% CI
LL UL | u
I3-Pan-001 Pre H5M1 Indonesia Nuebes 38 |03 47T | #T 484 765 610 | 31 | 659
[18-64 yra HGN1 Indonesia Duehes 38 |As0aR 8 | T 555 BAD 587 | 432 | Tap
HAM1 Indonesia Cuebes 38 | 49 | B9 422 .2 127 199 475
ENT Indonesia Meeaden 38 (A5O3 40 | 84 4037 803 &5 | WA | 578
HEM1 Indonesia Deesden 38 [as0ag &0 | EBN §1.2 8.8 /0 | 3y | e2E
Past| HGM1 Indonesia \Cuebes 38 [As03 47 | &7a BAT = §5.7 a5 5 a8 5
D21) H5N1 Indonisia Nuebes 38 [AB0A 00| w80 883 w5 560 (K a5
HGN1 Indonesia Cuehes kL] 4% | #1a B4 ar 7 TTE | ea4 | mel
HAM1 Indonesi Deesden 38 |as03 49 | @38 B11 ny BAT 718 941
HEN1 Indonesia [Direcden a8 [as0an 49 | 8.0 281 gag BRE il 96 6
Post I H5N1 Indonesia luebet 38 |as03 47 100 925 100 95.7 835 985
D42) HGN1 Indonesia \Cuebes 38 |AS0GR 47 100 w5 100 .3 BAT R
{5N1 Indonesia Ouebec Bk 44 (] 778 o] e | &34 | 882
HGN1 Indonesia Dresden 38 [As03 4% 100 w7 100 100 a7 100
15N 1 Indonesia Meesden 38 [As039 i 100 530 100 840 H15 987

Neutralizing antibody responses to the drift-variant A/Vietnam/1194/04 were of smaller
magnitude in terms of both vaccine response rates and GMTSs, but overall demonstrated a
similar pattern. Higher GMTs against A/Vietnam/1194/04 and an increased proportion of
subjects seropositive for such antibodies at baseline were noted. A 4-fold increase in serum
neutralising antibody titres was obtained in 44.7% of subjects at Day 21 and in 53.2% of
subjects at Day 42.

The results of MN titers against two other Clade 2 viruses, A/Anhui/1/05 and
AJturkey/Turkey/1/05, are presented in the two tables below. The result showed that Q-Pan
H5N1 vaccine could induce neutralizing responses against these agents in a reasonable
percentage of the vaccinated subjects.

Table 15: Neutralizing antibody responses (GMT, titre > 1:28 and vaccine response) against
strains H5SN1 A/Anhui/05 and A/Turkey/05 of Q-Pan H5N1 vaccine (ATP-I cohort, subset)

Study GMT =1:28 Vaccine Response
Age of Antibod Vaccine strain and Timepoint N
vaccination) v adjuvant P Value 95% Cl 73 95% Cl s 95% Cl
LL UL LL UL LL UL
Q-Pan-001 \A/Anhuili05  [HSN1 3.8ug (Quebec)  [Pre 143 | 14.0 140 | 140 0.0 0.0 25 - - -
18-64 yrs Indonesia + full AS03 Post Il (D42) 142 | 91.3 784 | 1064 | 951 | 801 | 980 78.9 712 85.3
IATurkey/05 [HSN1 3.8ug (Quebec)  [Pre 143 | 25.6 219 | 299 | 357 | 278 | 441 - - -
Indonesia + full AS03 Post Il (D42) 143 | 5944 | 5236 | 6747 | 100.0 | 975 | 100.0 88.8 825 935

Table 15: Neutralizing antibody responses (titre > 1:40 > 1:80) against strains H5SN1
AJAnhui/05 and A/Turkey/05 of Q-Pan H5N1 vaccine (ATP-1 cohort, subset)

Study Antibody Vaccine strain and [Timepoint N >1:40 >1-80
Age of ladjuvant
vaccination) % 95% CI % 95% CI
LL UL LL UL
Q-Pan-001 A/Anhuil/05  [H5N1 3.8pg (Quebec) Pre 143 0.0 0.0 2.5 0.0 0.0 2.5
18-64 yrs Indonesia + full AS03 Post Il (D42) 142 803 | 728 86.5 60.6 52.0 68.7
ATurkey/05 |[H5N1 3.8pg (Quebec) Pre 143 25.2 183 33.1 15.4 59 224
Indonesia + full AS03 Post Il (D42) 143 98.6 | 950 898 98.6 95.0 958

Persistence of immune response
The persistence of the immune responses at Day 182 following the vaccination with the Q-
Pan vaccine was assessed by measuring the HI and neutralising antibodies.

HI antibody responses
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Analysis of the immunogenicity by HI titers was performed on the ATP-1 cohort (n = 648
subjects). The key HI antibody response parameters at Day 182 are summarized in the table
below (Table 17).

Table 17: Key A/Indonesia/5/05 HI Antibody Response Parameters (GMT, SCF, SCR, SPR)
at Day 182

Btudy ime-  [Strain anuf. HA GMT SCF SCR SPR
Ago int iteg fpg! RSO3 N 5% 95% I §5% CI 85% CI
pracination) dose) Ve T 1™ Tl "ol o w
Postll |HoNI Indonwsa [duebes T0 PS03 | 141 | 218 | 226 | 398 | 68 | 45 | 58 | 646|450 | 60| 648 | 40 | 830
D182] [FSND Indonesn [duebec 38 [ASUZ | 145 | 228 | 184 | 279 | &b | 37 | 5B | 466 | 372 | 540 | 486 | 372 | S0
HENI Indonesia  [Juebes g | 7| s | 51 | 62 |14 (10| 12 |27 o3| a4 | 27| 03 | 84
HaNT Indonesia Dresden 19 PS03 | 138 | 261 | 207 | 328 | 62 | 41 | 55 | 486|400 |52 493 | 407 | 578
HaNT Indonesia Dresden 38 [ASUNZ | 138 | 228 | 183 | 280 | &b | 35 | 55 | 449 | 385 | 536 | 467 | 312 | 2

While HI responses at Day 182 were not as high as at Day 42, the HI responses remained
notably elevated relative to baseline in those treatment groups that had received adjuvanted
vaccines. At Day 182, the treatment groups receiving vaccine with full-strength adjuvant
continued to meet the SCR criterion outlined in both CHMP and CBER guidance.

No treatment group continued to fulfil the SPR criterion required by CHMP or CBER at Day
182. However, SPR at Day 182 remained approximately 50% among adjuvanted vaccine
recipients, and substantially higher in the recipients of adjuvanted vaccines as opposed to
those who received no adjuvant. Likewise, GMTs and SCFs at Day 182 remained notably
higher in the adjuvanted vaccine groups (full and half-strength) relative to the unadjuvanted
group.

Homologous neutralising antibody persistence (MN titers)

The neutralising antibody responses against homologous virus (A/Indonesia/5/05) at Days 21,
42, and 182 is presented in Table 18, and the GMTs at pre-vaccination, Days 21, 42, and 182
post first dose of the vaccine are summarized in Table 19.

Table 18: Vaccine response rates for A/Indonesia//5/05 neutralising antibody at Days 21, 42,
and 182

Vaccine Response Rates for Allndonesia/5/05 Neutralizing Antibody at Days 21, 42, and 182
Treatment % of Vaccine Responders % of Vaccine Responders % of Vaccine Responders
Group Day 21 (95% CI) Day 42 (95% Cl) Day 182 (95% CI)
A (QO00ASD3) 42.9(28.8, 57.8) 73.5(58.9, 85.1) 53.1(38.3, 67.5)
B (Q100AS03) 76.6 (62.0,87.7) 97.9(88.7,99.9) 81.5(79.6,97.6)
C (Q50AS03) 68.1(52.9, 80.9) 913 (79.2, 97 6) 78.3(63.6,89.1)
D (D100AS03) 79.2(65.0,89.5) 058 (85.7,99.5) 875(748,953)
E (D50AS03) 714(56.7,834) 86.0 (86.3,99.5) 87.5(74.8,95.3)

For all groups, the vaccine response rates (VRRs) at Day 182 were lower than that at Day 42,
but were still higher than the VRRs at Day 21.

Table 19: A/Indonesia//5/05 neutralising antibody GMTs at pre-vaccination, and Days 21, 42, and
182
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Adlndonesial5/05 Meutralizing Antibody GMTs Pre-vacocination and at Days 21, 42, and 182 Post First Dose
Treatment GMT Value PRE CGMT Value Day 21 GMT Value Day 42 GMT Value Day 182
Sroup (25%: Cl) (25% CIl) (85% Cl) (25% Cl)

25,7 =R 1838 1089

A (Q000ASDE) {199, 33.1) (577, 107.1) (1384, 244.2) (81.9, 144.7)
223 199.0 1566 8 414.0

B (C3100AS03) (174, 28.5) {148 9 266.1) (1227 .3 2000.2) (346 2 495 1)
31.8 2401 12421 4171

£ (Q50AS03) (23.0, 43.8) (191.4, 301.3) (902.2, 1710.0) (335.0, 519.3)
237 260.5 14072 456 2

D (D1 00AS0D) {(10.3, 30.8) (200.1, 326.0) {1192.0, 16080.5) (3074 5370
267 248.T 1352 8 4501

E (DS0aS0E) (19.6, 33.7) (2020 306 3) (10755 1701.5) (384 .7 65208.5)

AusPAR Arepanrix HSNI Pandemic influenza vaccine GSK Australia Pty Ltd PM-2009-03131-3-2

The GMTs at Day 182 persisted at levels above the pre-vaccination values in all groups, and
the Day 182 GMTs in the adjuvanted vaccine groups were approximately 4-fold higher than
that in non-adjuvated group (Group A).

The persistence of the heterologous HI response

In Q-Pan-H5N1-001, the persistence of the heterologous HI antibody response was assessed
against the A/Vietnam strain. A substantial decline in the anti-A/Vietnam HI response at Day
182 was observed. Similarly to the homologous response, levels of GMTSs declined at Day
182 to approximately those observed after the first vaccination, that is, Day 21. However,
values are still above those observed in the non-adjuvanted vaccine group. Seroprotection
rates retained by adjuvanted vaccine recipients were between 10.6% and 13.1%, versus 1.4%
in the non-adjuvanted group, showing again an advantage of the adjuvanted formulations.

Immunogenic equivalence between Q-Pan and D-Pan vaccine

A secondary objective of Q-Pan-H5N1-001 was to assess the equivalence of the vaccine
antigen manufactured in Quebec (Q-Pan) and the antigen manufactured in Dresden (D-Pan),
both administered with AS03. For this analysis, subjects in the Q-Pan groups with full and
half dose ASO3 were pooled together to form the Q-Pan with adjuvant group. Similarly, D-
Pan groups with full and half dose AS03 were pooled to form the D-Pan with adjuvant group.
The analysis of the equivalence of the Quebec and Dresden sources of antigen was to be
performed by analysis of variance on the logio transformed reciprocal HI titers at Day 42,
with treatment group as a fixed factor, and age strata and baseline antibody titers as
covariates. The analysis was to use data from Groups B, C, D and E. A 95% CI on the Group
B plus Group C versus Group D plus Group E mean difference in logio reciprocal titers was
to be calculated, and the anti-log of these limits used to calculate the CI on the GMT ratio.
For the groups to be considered equivalent, the limit of the 95% CI on the ratio was to be
between 0.67 and 1.5 (2/3 and 3/2).

The comparison between the Q-Pan and D-Pan vaccine assessed by HI antibody GMT is
presented in Table 20. The GMT ratio was 0.94 (95% CI 0.75-1.17) for the homologous
response and 1.16 (95% CI 0.92-1.46) for the heterologous anti-Vietnam strain response. The
criterion was met for both the homologous and heterologous response since both ratios were
within the pre-specified limits of 0.67-1.5. The two vaccines are therefore considered
equivalent in terms of the immunogenicity. The demonstrated immunogenic equivalence
between Q-Pan and D-Pan vaccines justifies that the results of the dose range study (Study
H5N1-007) performed with D-Pan vaccine can also be applied to the Q-Pan vaccine.

Table 20: Adjusted GMT ratios for subjects receiving Quebec antigen with full or half dose
adjuvant compared with subjects receiving Dresden antigen with full or half dose adjuvant at
Day 42
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Adjusted GMT ratio
Treatment Group
Antibod (Q-Pan / D-Pan)
y Q-Pan with adjuvant D-Pan with adjuvant Value 95% CI
N Adjusted GMT N Adjusted GMT LL UL
Hl antibody against -
Allndonesial05/2005 290 arz2 282 3969 0.94 0.75 1147
Hl antibody against a n
AlVietnam/1194/2004 290 366 282 RYNG 1.16 092 148

D-Pan with adjuvant = D-Pan with full dose and half dose AS03

Q-Pan with adjuvant = C- Pan with full dose and half dose AS03

Adjusted GMT = geometric mean antibody titre adjusted for age strata, baseline titre
N = Number of subjects with both pre- and post-vaccination results available

85% Cl = 85% confidence interval for the adjusted GMT ratio (Ancova model: adjustment for baseline titre - pooled
variance); LL = lower limit, UL = upper limit

Study Q-Pan-H5N1-002

Study Q-Pan-H5N1- 002 was a Phase 111, observer-blind, randomized, placebo-controlled,
multi-center trial. The study was to evaluate the safety and immunogenicity of a two-dose
series of Q-Pan H5N1 vaccine antigen in association with AS03 adjuvant in adults aged > 18
years.

Study objectives

One of the key primary objectives of the study was to demonstrate the immunogenic
equivalence of three consecutive lots of HSN1 vaccine antigen manufactured in Quebec
combined with 3 consecutive lots of ASO3 manufactured in Rixensart. The lot consistency
hypothesis was tested on the basis of GMTs (HI response to vaccine-homologous virus), and
it was to be addressed in healthy young adults 18-49 years of age. Safety of the Q-Pan H5N1
antigen adjuvanted with ASO3 was also assessed as a primary objective.

As the secondary objectives, the immunogenicity of the Q-Pan H5N1 antigen with ASO3 was
assessed by measuring the post-immunization (Day 42) vaccine-homologous virus HI titers.
The immunogenicity was assessed against the CHMP criteria in two age strata: 18 to 60 years
of age and > 60 years of age. The persistence of the immunogenicity (at Day 182) was also
assessed in terms of vaccine-homologous virus HI and MN titers and MN titers for one or
more drift-variant viruses.

Study vaccines

The study vaccine was Q-Pan H5N1 (Quebec) and the reference or comparator vaccine was
the inactive placebo control which was sterile preserved isotonic saline for injection.

Study design

The study was an eight-arm trial, and enrolled subjects were randomized at a 1:1:1:1 ratio to
receive 1 of 4 treatments (three lots of study vaccine and placebo). Within each treatment, the
randomization was stratified by age to target age interval ratios of 1.5 (18-30 years): 1.5 (31-
49 years): 1 (50-64 years): 1.5 (65-75 years): 0.5 (> 75 years). The resultant groups were as
follows:

Group A (18-49 years): Q-Pan H5N1 antigen (lot A) with adjuvant (lot 1), (N = 555)
Group B (18-49 years): Q-Pan H5N1 antigen (lot B) with adjuvant (lot 2), (N = 555)
Group C (18-49 years): Q-Pan H5N1 antigen (lot C) with adjuvant (lot 3), (N = 555)
Group D (18-49 years): Placebo, (N = 555)
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Group E (50-64 years): Q-Pan H5N1 antigen (lot A, B, or C) with adjuvant (lot 1, 2, or 3),
(N = 555; 185 per lot)

Group F (50-64 years): Placebo, (N =~ 185)

Group G (> 64 years): Q-Pan H5N1 antigen (lot A, B, or C) with adjuvant (lot 1, 2, or 3),
(N = 1110; 370 per lot)

Group H (> 64 years): Placebo, (N = 370).

Subjects were to be vaccinated on Days 0 and 21, with one dose of the appropriate test article
administered IM in the deltoid of the non-dominant arm on Day 0, and one dose administered
in the dominant arm on Day 21.

Study subjects

It was planned to enrol approximately 4440 healthy adults from three age groups: 18 to 49
years, 50 to 64 years, and > 64 years. The study subjects were to be randomly assigned at a
3:1 ratio to treatment with active study vaccine (Groups A, B, C, E, [555 subjects each group]
and G [1110 subjects]) or placebo (Groups D [555 subjects], F [185 subjects], and H [370
subjects]).

Healthy adults 18 years of age or greater were eligible to enrol. A total of 4561 subjects were
enrolled and vaccinated, including 3422 subjects in the Q-Pan group and 1139 subjects in the
placebo group. The demographic information was similar for the TVC and ATP-I cohort.

A total of 4343 subjects completed the study through the Day 182 analysis, including 3263
subjects in the Q-Pan group and 1080 subjects in the placebo group. A total of 218 subjects
withdrew from the study as of Day 182; reasons for study withdrawal included loss to follow-
up, withdrawal of consent, migration from the study area, protocol violations, serious or non-
serious adverse events, and unspecified other reasons (see Table 21 below).

Table 21: Number of subjects entered, completed, and withdrawn and reason for withdrawal
(TVC)

18-64 yaars =Gd yaars
C-FPan FPlacsio Total C1-Par FPlacsbo Total
Pduprmibier ol subpescis wacoine leol et TR I0TF 1118 371 14859
MMumbar of subjects somplated 2177 T2 2807 1086 350 1446
rumbar of aubjects withodrawn 127 A8 175 3z i1 A3
Reazsona for withdrawal
SHonous Advoraso Evont =2 E] 5 F = 4
BOr=-Sarious rivirss svints = 1 ] 1 1 F]
Mrotocol violation [4] 1 [¥] 1 1
Consont withdrawal (not duo o an advorso 21 3 24 11 & 16
avenil)
Migratedimoved frorm atudy areas 165 1 17 3 2 [
Lot 1o follow-up (Subjoects wilh inocormiplotos =21 13 E] =] ] =
o Cinathorn Course)
Loat o tollow-up (aubjocts with comploto B0y =4 £ = ] =]
W LR OO )
Lt 14 =] 17 -1 (a] 4
Vaccinaltesd = number of Subjects Wwho wors vacoinatod in the study
Crarmpletad rmumbar of suljecta who complatad Day 182 atudy visit

withdrawn — numbar of subjecta whno did not comea for the Day 182 wviait

Study duration

The duration of the study was approximately 1 year (364 days) for each subject, from
enrolment through to the last study follow-up. The duration of actual treatment comprises two
test article doses at an approximate 21-day interval.

Statistic consideration

Lot consistency was tested by forming pair-wise ratios of GMT values for A/Indonesia/5/05
reciprocal HlI titers induced by the 3 treatment groups representing the three consecutive lots
of antigen combined with three consecutive lots of adjuvant. The criterion for success was
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that the 2-sided 95% confidence bounds for all three pair-wise ratios were entirely within the
interval 0.67 to 1.5. Primary endpoint hypothesis tests were based on data at Day 42,
approximately three weeks after the second vaccine dose.

Immunogenicity analyses were performed on the ATP-1 cohort. The primary immunogenicity
analyses concerned post-immunization SCR and SPR for the A/Indonesia/5/05 in the Q-Pan
group. The SPR, SCR and GMFR were calculated and presented according to the CHMP
criterion for the 2 age strata (18 to 60 years of age and > 60 years of age).

Vaccine-homologous virus immunogenicity at Day 182 (6 months after the first dose of
vaccine) was compared to the same criteria for SCR and SPR as applied at Day 42, but this
comparison was used for descriptive purposes only. The immunogenicity results by MN
assays were also presented.

Lot-to-lot consistency

A primary objective of Q-Pan-H5N1-002 was to demonstrate the immunogenic equivalence,
based on Day 42 vaccine-homologous virus HI GMTs, of three consecutive lots of HSN1
antigen (manufactured in Quebec) combined with three consecutive lots of AS03
(manufactured in Rixensart, Belgium), in subjects 18 to 49 years of age. The criterion for
success was that the 2-sided 95% confidence bounds for all the pair-wise ratios of GMT
values were to be entirely within the interval of [0.67; 1.5]. The results of the pair-wise Day
42 GMT ratios of HI antibodies against A/Indonesia/05/2005 are presented in the table
below.

Table 22: Adjusted GMT ratios of HI antibodies against A/Indonesia/05/2005 at Day 42 for
all Q-Pan vaccine lots in subjects 18-49 years of age (ATP cohort for immunogenicity)

Q-Pan Lot A Q-Pan Lot B Q-Pan Lot C
Adjusted GMT M GMT N GMT M GMT
294 275.8 Vg 281.7 384 3335
Adjusted GMT Ratio (95% CI)
Q-Pan Lot A and Q-Pan Lot B 0.85(0.78 113
Q-Pan Lot A and Q-Pan Lot C 0.83 (0.68, 1.00)
2-Pan Lot B and Q-Pan Lot C 0.87 (0.72, 1.08)

The lot to lot consistency has been demonstrated as the 2-sided 95% confidence bounds for
all the pair-wise ratios of GMT values were within the pre-defined range of [0.67; 1.5].

Immunogenicity post-Dose I

The post-Dose Il immunogenicity was assessed in the ATP-I cohort which consisted of a total
of 2083 subjects. The ATP-1 cohort included 1967 subjects in the Q-Pan group and 116
subjects in the placebo group. There were a total of 1556 in the age group of 18-60 years old
and 527 in the age group of > 60 years old.

HI responses at post-Dose 11 (Day 42)

The HI responses against A/Indonesia/05/2005 after the second dose of vaccination with Q-
Pan H5N1 vaccine (Day 42) is presented in the table below:
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Table 23: HI responses against A/Indonesia/05/2005 for Q-Pan H5N1 vaccine at Day 42

(ATP-1)
;Sludy L e GMT SCF SCR SPR
A J -
\'IE:i:IﬁDI‘Il g group point tudy group H Value LLQE% CLL GHR LLﬂSh E::"- % Liﬁ'ﬁ CI:L % L:ﬁﬁi CJL
Q-Pan-002 18-60 yeors e =Pan H3N1 (3.5pg) 1468 | 50 20 a0 - E E - RO | 00 | D2
=18 yra ndonésia + AS03
b 68 50 50 50 - - - . - - Do | 00 | B3
Fost I {D42) -Pan HEN1 (3.8pg) 1468 | 268.0 | 2387 | 2777 | B4 | 47H | 553 | §1.0 | B4 | 624 [ 810 | 254 | 524
ndonesia + A503
A ] 52 49 55 1.0 1.0 i 15 | o0 | 7% |15 |00 | TS
il s Frie -Pan HGM1 (3.8pg) 479 b2 50 L% - - 04 | 01 15
ndenesia + AS03
by 4B 50 50 5.0 - . 0O [ 00 | T4
Fost I {D42) -Pan HEN1 [3.8pg) 479 | 890 | AT | 1027 ) 172 | 48 195 (784 | 723 | B0 |TEE [ T28 | BD5
ndonesia + AS03
F‘*lem 48 [ 1] 48 65 14 0g 13 29 | ot | 1A I I N TR EIE
After two doses of the Q-Pan vaccine (at Day 42):
SPR reached 91.0% in adults 18-60 years of age and 76.8% in adult > 60 years of age.
SCR reached 91.0% in adults 18-60 years of age and 76.4% in adult > 60 years of
age.
SCF reached 51.4% in adults 18-60 years of age and 17.2 in adult > 60 years of age.
The values of SPR, SCR, and SCF obtained at Day 42 after two doses of Q-Pan vaccine
comfortably exceed the required threshold for all three CHMP criteria. None of the results
after the placebo have met the CHMP criteria.
Homologous MN results post-Dose 11 (Day 42)
Neutralizing antibody responses against vaccine strain (HSN1 A/Indonesia/05/2005) in terms
of GMTSs, vaccine response and the percentage of subjects with serum neutralization titres >
1:28, > 1:40 and > 1:80 are presented in the two tables below.
Table 24: Neutralizing antibody responses (GMT, GMFR, titre > 1:28, vaccine response)
against vaccine strain of the AS03 adjuvanted Q-Pan H5N1 vaccine (ATP-I, subset)
Study Age group [Time- Btudy group N GMT GMFR =128 Vaccine response
Age ppoint Valug 85% CI Valus | 95%C1 | % BE%Cl | % | 85%Cl
roveination) L [ uL L[ UL L[ U LL [ UL
C-Pan-002  |1E-60 yearsFre i0-Pan H5W1 [3.Bpg) 118 1.2 188 e 2432 181 | 311 -
P18 yra Indonesia *+ AS03
Fost Il (D42) Fan H3N1 (3.5pg) T8 | 1528.0 | 13320 | 17551 | T21 | 585 | 889 | 100 | 275 | 100 | %44 | B38| 973
ndonesia + ASH3
pol years Pre Par HENT (3.8ug) 5| 40 420 £9.3 180 | 637 | 842 | -
ndonesia + AS03
Fost Il (D42) Pan HEN1 (3.8pg) 6194 | 4527 | B291 | 115 | B1 | 163 | 9832 | 918 | 999 | 804 | 6765 | 89S
ndonesia +A503
N = numbser of subgecls with ivailable resulls
% = percentage of subjects with bire within the speahied range
95% Cl = 35% confidence inferval LL = Lower Limal, UL = Upper Limit
GMER = (Geomelnc mean fold nse
Viscmane: ri=sponse didtined s antibody ler = 4-Sold the pre-vacanalon Ber (samples seronegaleee ol pre-wscanabon wene issgned a reapeocal blerof 14)
Table 25: Neutralizing antibody responses (titre > 1:40, > 1:80) against vaccine strain of the
ASO03 adjuvanted Q-Pan H5N1 vaccine in Q-Pan-H5N1-002 (ATP-I, subset)
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Study - =1:40 =1:80
.. JAge group . Study graup N 96% Cl 6% ¢l
Age of aticn nt
Age ofvaccin ; pot * LL UL * LL uL
C-Pan-002 18-E0) years Fre C-Pan H3N1 (3.8pg) Indoneala + 178 18.5 138 240 11.5 a0 183
P18 yrs ASDI
Fost I1{D42) 13-Pan HEN1 {3.8pg) Indoncsia + 178 100 983 100 100 983 100
AE03
PEill years Fri 1G-Pan HEN1 {3.8pg) Indonesia + 55 B2E S07 133 448 33 5.5
ASDI
Fost 1{D42) 13-Pan HEN1 {3.8pg) Indoncsia + 58 58.2 918 999 96.4 B2 ]
AE03

N = number of subpects with dvalable resulls

% = percentage of subjects with bitre within the specified range

5% C1 = 5% confidence inferval; LL = Lower Limal, UL = Upper Lima#
High levels of baseline seropositivity were observed, in 24.2% and 75.0% of subjects aged
18-60 years and >60 years, respectively. After two vaccine doses, all subjects from 18-60
years group were seropositive (100%), and the vaccine response rates (VRRs) were 94.4%
and 80.4% in the 18-60 and > 60 age group respectively.

Similar high GMT value was obtained in the 18-60 age group, where all subjects receiving
the Q-Pan vaccine had antibody titres above the 1:80 cut-off.

Cross-reactive immunity (MN titres)

Heterologous neutralising antibody responses against A/Vietnam/1194/2004, a HS5N1 drift
variant strain, were evaluated in a subset of subjects. Of note, only candidate vaccine
recipients were assessed. Results are presented in the two tables below. The HI responses
against the drift strains were not assessed in this study.

Table 26: Neutralizing antibody responses (GMT, GMFR, titre > 1:28, vaccine response)
against H5N1 A/Vietnam/1194/2004 of the AS03 adjuvanted Q-Pan H5N1 vaccine (Q-Pan-
H5N1-002, ATP-I cohort, subset)

Etudy [ge group  [Time-point tudy group [N GMT [ GMFR =1:28 | Vaecine responss
|"'9'-7_'Df l Value WKl Value l % Cl k. 25% CI J % 3% Cl
vaccination) | L e | wlu [ u | L uL
Q-Fan-002  [18-60 years t::. -Pan H5M1 (3.8pg) | in Fil] s az4 - | 374 | 32 | 451 | -
18 yra ndonesia + ASDY | | | |
& 11 [D42) -Pan H5M1 (3.8pa) | 1T | 1888 | 1421 1748 57 | 48 6T | %65 B35 | B&7T | B85S | 5T& ([ 728
ndencsia + AS03 | | |
P80 years Pre ;II-F:n. HEN1 {3.Bpg) | L) 954 FE] 1280 - | - - B33 | 72T | M0 | -
ndoneala + AS03
Poat 1 (D42) f-Ftn HEM1 {3.8pg) | 52 | 2188 | 1r41 | 2654 22 | .7 29 | 363 | BAB | BA2 | 241 | 135 ) WA
ndonaala + AS03

N = numbser of subpects with available results

% = percentage of subjecis with Bire within the specified range

5% C1 = B5% confidence inlenval; LL = Lower Limit, UL = Upper Limit

GMFR = Geormetng man fold mse

Vaczaine response difined as anbbody bler 2 4-lold the pre.vaccnabon tber (samples seronegalnee ol pee-vacanabon wene assigned a nsaprocal e of 14)

Table 27: Neutralizing antibody responses (titre > 1:40, > 1:80) against
A/Vietnam/1194/2004 of the AS03 adjuvanted Q-Pan vaccine in Study Q-Pan-H5N1-002
(ATP-I cohort, subset)

Etudy [Bge group [Time-paint [Study group N 21:40 | 21:80
Age of vaceination) [ a5% Gl [ 6% Gl
LL uL LL uL
2-Fan-002 18-50 years e 12-Fan HIN1 (3.8pq) Indondsia + n .o F=¥) W3 | 1581 134 FaN
18 yrs AS03
Post 11 {D42) [2-Pan HEN1 (3.8pg) Indonisia * mn 969 524 8.1 | B4.2 ra.g EBE
As03
il years [Pre 10-Fan HSN1 (3.8pa) Indonasia + M B1.5 T0&E B3 E | T0.4 505 B4
AEDT
Post I1{D42) 12-Pan HEN1 {3.8pq) Indonisia + L2 98.3 E8.8 w3 | 528 E3.8 ar4
RS0

At Day 42 with subjects aged 18-60, vaccine response rate (VRR) was 65.5%, the GMTs
showed a 5.7 fold increase over baseline titres, and the proportion of subjects reaching the
titre of 1/80 showed more than a 4.6- fold increase over baseline.
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For adults > 60 years of age, while there was a higher level of baseline seropositivity
compared to adults aged 18-60 years, post-Dose |1 seropositivity rates were similar between
the two age groups. A 2.2-fold increase in GMTs is observed after two doses of Q-Pan
vaccine, with a VRR of 24.1%. Importantly, the proportion of elderly subjects who reached
neutralising titres of> 1/80 at Day 42 was higher than in younger adults, that is 92.6% in the
older versus 84.2% in the younger age stratum.

Persistence of immune response (HI)

The persistence of antibody responses at Day 182 has been assessed in Study Q-Pan-H5N1-
002 for homologous HI antibodies only. Analysis of immunogenicity was performed on the
ATP-I cohort (n = 2083). The key HI antibody response parameters at Day 182 are

summarized in Table 26 according to the CBER-mandated age strata and in Table 29 and 30
according to the EMEA/CHMP mandated age strata.

Table 28: Key A/Indonesia/5/05 HI Antibody Response Parameters at Day 182 According to
CBER-mandated Age Strata. ATP Immunogenicity Cohort

Treatmeant Group

% of Subjects Seroconverted
(95%: CI)

% of Subjects with Reciprocal
Titer = 40 [(95% CI)

Q-Fan, 18-04 years

51.56 (56.3, 66.5)

51.5 (56.3, 66.5)

Placebas, 18-64 years
J-Fan, > 64 years

27 (0.1, 14.2)
64.8 (54.1, ¥4 .6)

27 (01, 14.2)
65.9 (6563, 75.5)

Placebo, = 64 years

0.0 (0.0, 17.6)

5
0.0 (0.0 _17.6)

Table 29: Key A/Indonesia/5/05 HI Antibody Response Parameters at Day 182 According to
EMEA/CHMP mandated Age Strata (ATP-I cohort)

Treatment Group

% of Subjﬂ::ts SeFocunvarted

% of Subjects with Reciprocal

(95% CI) Titer = 40 (95% CI)
O-Pan, 18-60 years 62.0 (56.8, 67.1) 62.0 (56.8, B7.1)
Placebo, 18-60 years 3.4(01,17.8) 3.4 (0.1,17.8)
Q-Pan, > 60 years 62.5 (52.5. 71.8) l G3.5(53.4 72.7)
Flacebo, > 80 years 0.0 (0.0, 12.8) 0.0 (0.0, 12.8)

Table 30: HI responses against vaccine strain (HSN1 A/Indonesia/05/2005) of the Q-Pan
vaccine up to Day 182 in Q-Pan-H5N1-002 (ATP-I cohort, subset)

Siudy fige group [Time- Study group GMT SCF SCR SFR
IAgo of point N 95% CI 95% Cl 85% CI 85% CI
inati Valug GMR 5 , : '
praccination) T T o e I o e e T T
Q-Fan0Z  |16-60 years Fre Q-Fan HENT (3.609) . . ,
et e N ga | 50 | 50 | 50 00 | oo | o2
lacebo B | 60 | 50 | &0 | - : . -l - - oo o0 a3
Fostil[D42)  [0-Pan HSN1 |3.8ug) wea | ose0 | 207 | 2777 | si4 | 478 | 553 | o910 | eoa |94 |00 | o4 | ooe
Indoneaia + AS03
Placebo g | 52 | 48 | 55 | 10 | 10 | 11 | 18| oo |78 |45 | 00| 70
el (D16Z)  [G-Fan H3NT (3.009) - . . X - X
N 353 | 272 | 318 | 438 | 74 | 83 | 87 |6zo|ssm |71 |6z |sen | 67a
lacebo % | 87 | &7 | 68 | 14 | 08 | 14 | 34 | 01 | 178 | 34 | 01 | 178
pol years  Pre C-Fan HSNT (3.8pa) ; r . . A -
i an KoN1 (0 478 | 52 | 50 | 53 04 | 01 | 15
Placebo W | 60 | 50 | &0 | - - - - - |- {00 o074
Fost i [D42) C-Pan HSM1 (3.8pg) 47 - 14 88 I . ; -
i+ et g | sa0 | ri1 | ey | 172 g | 199 | 764 | 123 | 801 | 768 | 728 | 803
Placeba 9 | 55 | 46 | 65 | 14 | 08 | 13 | 21| 01 | 111 | 21 | 01 | 111
Post I (D182)  1O-Pan HEN1 (3.8pa) ] . . . .
s Ao 04 | 396 | 299 | 525 | 78 | 59 | s |szs|szs | me | eas | ssa |y
Placeba 37 | 53 | a7 | 58 | 14 | 08 | 12 | 00 | 00 | 128 | 0.0 | 00 | 128

The results showed that the HI responses (SCR, SPR, GMT, or GMFR) against the vaccine
homologous H5N1 virus at Day 182 had clearly declined from Day 42 levels. At Day 182:

SCR: the Q-Pan group continued to meet the SCR criterion for the vaccine-homologous
strain as outlined in CBER guidance for pandemic influenza vaccines (61.5% for Q-Pan
subjects 18 to 64 years of age and 64.8% for Q-Pan subjects > 64 years of age, with the lower
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bounds of 95% CI > 40 % and 30%, respectively). Similarly, CHMP criteria for SCR were
fulfilled in both 18-60 year-old subjects and subjects > 60 years of age at Day 182.

SPR: the Q-Pan recipients no longer fulfilled the SPR target set by CBER guidance in either
age stratum. Nonetheless, approximately two-thirds of vaccines retained reciprocal HI titers >
40 at Day 182. Q-Pan recipients in the 18-60 year old age stratum fell just short of the EMEA
criterion for SPR (70%) at Day 182, while Q-Pan recipients > 60 years of age did continue to
meet the EMEA target at Day 182.

SCF: SCFs at Day 182 declined relative to Day 42, but remained notably higher in the Q-Pan
groups and still fulfilled the CHMP criteria.

Evaluator’s overall conclusions on immunogenicity

The antigen dose for the Q-Pan H5N1 candidate vaccine was chosen based on a dose range
study (H5N1-007) performed with D-Pan H5N1 vaccine, where it was demonstrated that in
presence of the AS03 adjuvant, antigen content as low as 3.75 g was sufficient to induce the
immune response meeting all three CHMP criteria. The immune responses observed with the
Q-Pan H5N1 vaccine were very similar to those obtained with D-Pan H5N1 vaccine, the
equivalence between the two vaccines was demonstrated in Q-Pan-H5N1-001. Demonstration
of immunogenic equivalence justified the extrapolation of the antigen dose selected with D-
Pan vaccine to the Q-Pan vaccine.

Study Q-Pan-H5N1-001 also demonstrated that the immunogenicity of the Q-Pan antigen
(3.75 pg antigen) with full- or half-strength adjuvant was markedly superior to the Q-Pan
antigen without adjuvant, as determined by SCRs and GMTs at Day 42, and the three CHMP
criteria were met (and exceeded) after a two-dose vaccination course in all treatment groups
receiving adjuvanted vaccine. The reduction of the AS03 adjuvant dose (full to half) had
modest effect on vaccine-homologous virus immunogenicity in subjects 18 to 40 years old,
but led to a significant reduction in GMT and proportion of subjects attaining reciprocal titers
> 40 (SPR) among subjects 41-64 years old.

The capacity of the candidate Q-Pan H5N1 vaccine (with full ASO3 adjuvant) to induce high
immune responses, exceeding the three CHMP criteria, was further confirmed in the larger
study, Q-Pan-H5N1-002, where subjects in the age groups of 18-60 years and > 60 years
were assessed. The consistency of the immunogenicity between three lots of the candidate Q-
Pan H5N1 vaccine was also demonstrated in Q-Pan-H5N1-002.

The capacity of the candidate Q-Pan vaccine to induce cross-reactive immune response
against a heterologous strain of A/Vietnam /1194/2004 was assessed in terms of HI
antibodies and neutralising antibodies in Q-Pan-H5N1-001.The HI and MN results (at Day
42) showed that comparing to the immune response against the homologous vaccine strain,
the immune response against the heterologous strain of A/Vietnam /1194/2004 was lower in
magnitude, but was still indicative of its capacity to induce cross-reactive immunity. Q-Pan-
H5N1-001 also showed that Q-Pan H5N1 vaccine could induce neutralising antibodies
against the two additional draft strains (A/Anhui and A/turkey/Turkey) in a reasonable
percentage of the vaccinated subjects. Similar responses against A/Vietnam/1194/2004 strain
measured by neutralizing antibodies were also observed in Q-Pan-H5N1002.

The persistence of the immune response up to Day 182 (6 months) was evaluated. The HI
results in both studies showed that the immune response at Day 182 declined relative to Day
42, and the SPR values were no longer fulfil the CHMP criteria, although more than 50% of
the candidate Q-Pan vaccine (with full ASO3 adjuvant) recipients retained reciprocal HI titers
> 40 (SPR) against the vaccine strain at Day 182 (Table 31).
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Table 31: HI responses against the vaccine strain and the heterologous strain at Days 21, 42
and 182 following vaccination with the candidate Q-Pan vaccine (Study Q-Pan-H5N1-001)

Days post Viral strain against which HI HI response
vaccination response was measured SCR (%) SPR (%6) SCF ()
Day 21 Vaccine strain (A/Indonesia) 41.7 41.7 4.5
heterologous strain (A/Vietnam) 13.2 15.3 1.9
Day 42 Vaccine strain (A/Indonesia) 97.2 97.2 92.9
(93.0- (93.0- (76.7-
99.2) 99.2) 112.7)
heterologous strain (A/Vietnam) 61.8 63.9 7.6
Day 182 Vaccine strain (A/Indonesia) 54.6 54.6 5.6
heterologous strain (A/Vietnam) 9.2 10.6 1.7

Bolded entries indicate primary outcome with 95% confidence intervals

The persistence of HI responses against the drift variant (A/Vietnam/1194/2004) were much
lower at Day 182 (Q-Pan-H5N1-001). In addition, the GMTs were lower than the Day 21
values and were only marginally higher than the pre-vaccination values.

Safety

Overall Extent of Exposure

The number of doses of the various H5N1 vaccine formulations administered in pivotal
studies (Q-Pan-H5N1001 and Q-Pan-H5N1-002) and in supportive studies (D-Pan H5N1-

002, -007 and — 008) is provided in the table below.

Table 32: Overall number of doses of monovalent split virus vaccine (H5N1) administered in
the target age group in pivotal study Q-Pan-H5N1-001 and in supportive studies D-Pan-
H5N1-002, H5N1-007 and H5N1-008

*AS02 half dose ASOA. cormesponding to half the aduvant conent as contained in the candidate vaccine formulation

The H5N1 antigen manufacturing source (Quebec or Dresden), the different concentrations of
HA per dose and the presence and dose of AS03 as an adjuvant are also mentioned in the
table above. In total, 18750 doses of monovalent split virus vaccine (H5SN1) have been
administered to 7947 subjects in the evaluation of safety, of which 7502 doses in 2685
subjects contained Q-Pan antigen and 11248 doses in 5462 subjects contained D-Pan antigen.
Of the 7502 Q-Pan vaccine doses, 7347 doses in 2607 subjects were AS03 adjuvanted. Of the
11248 D-Pan vaccine doses, 10362 doses in 5262 subjects were adjuvanted with AS03.
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Number of doses evaluated for reactogenicity
HIMN1 antigan manufactured in Quabsac HEN1 antigan manufactured in Dreadan
Study Age Schadule HIN1 vaceing Y:::L HEN1 vaceing HINT vaccing
group wdjuvanted with AS03 iplain) adjuvantied with AZ03 [plain]
| 3.8ug HA A.8pg HA 3.Bug HA d.8pg pg | 15pg | T5ug | 3Bpg | 30pg | 15pg | 7.5pg | 38pg
AS03 AS03Y HA& HA HA HA HA HA HA HA HA
ASDIY' | ASDY | ASDY | AS03 | ASD3
Q-Pan001 | 1864 yrs | 0 21 days 3N el 154 47 288
OFan-002 | =18 yrs 1, 21 days Er47 - - - - -
HEWT-002 | 18-B0yrs | 0 21 days 1507 456
HaN1-007 | 18-B0yrs | 021 days - I 100 102 00 100 100 jli]
HENT000 | 1B-B0yrs | 0.1 days [ . - - .
= s 021 days K A0t
Total for each HA JAS03 dege Ti4a 2% 155 242 ] 1565 100 | 2307 [X 100 100 B
or HEM 1 split! ASD3, HENT spli .

Tnl.a for HENT splitf AS03, RANT splil 7347 155 1R .
{plain]
Tolial for HSN1 spit fe ASD3 for Ouebec " i
and Dresden demaed HSNT anbigen e 1240
Tolal for HSN1 split = 4503 18750
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A total of 7048 doses of the selected formulation of the Q-Pan candidate vaccine (with full
AS03) adjuvant) have been evaluated in 2456 subjects in Q-Pan-H5N1-001 and Q-Pan-
H5N1-002. In these two pivotal studies, the safety/reactogenicity assessment included
recording of solicited local (pain, redness, swelling) and general (fever, fatigue, headache,
joint pain, muscle aches, shivering, sweating) AEs during a 7 day period after each
vaccination, recording of unsolicited AEs within 21 days after each vaccination and overall
(Day 0 - 84), and recording of the medically-attended events (MAE) and SAESs during the
entire study period. New onset chronic diseases (NOCD) were also monitored in Q-Pan-
H5N1-001. For both studies, each subject experiencing an unsolicited symptom was asked if
he/she received medical attention (hospitalization, emergency room visit or an otherwise
unscheduled visit to or from medical doctor). MAEs and SAEs were recorded up to Day 182
for Q-Pan-H5N1-001 and up to Day 364 for Q-PanH5N1-002.

Safety data in Study Q-Pan-H5N1- 001

Safety analysis was performed on all 680 subjects included in the total vaccinated cohort
(TVC), the primary cohort for safety analysis. This included 78 subjects in Group A (vaccine
without adjuvant) and 152, 151, 151, and 148 subjects in Groups B, C, D, and E, respectively
(vaccine with adjuvant). In follow-up through approximately 182 days following the first
vaccine dose, overall compliance was good (97.4%). No subjects were lost to follow-up due
to AEs or SAEs.

Solicited adverse events

The number and percentage of doses followed by solicited local or general symptoms in
subjects aged 18-64 years old are presented in the two tables below.

Table 33: The percentage of doses followed by solicited local symptoms including those of
Grade 3 intensity in Study Q-Pan-H5N1-001 (Total vaccinated cohort)

Study (achodula) M Intenaity Fain Rodnoss Swalling

e 5WCI P BEWCI e BH%CI

Sroup LL UL LL UL LL UL
Q-Fan-001 (2 dose schedule at 0, 21 days) in 18 to 64 yoars old
HEHMNT sphit Quabae 301 Tatal 81.7 fB8.9 8L 9 2.3 0.9 4.7 6.0 3.6 9.3
(HA 3 Bug) AS03 full 301 Grade 3 4.0 2.1 6.9 .0 o0 1.2 .0 0.0 1.2
HLMT sphit Quabec 298 Total f4.9 68.6 - o.r 0.1 2.4 ar 1.9 6.5
(HA 3 Bug) AS03 half =99 Carade 3 Loy g 0,1 2.4 0.0 0 1.2 0 [N 1.2
HLMT sphit Quabec 155 Total 14.8 8.6 214 | 00 0.0 2.4 0.0 0.0 2.4
(HA 3 Bpg) 155 Gorade 3 [+ X} 0.0 a5 0.0 0.0 24 [ Xs] .0 2.4
HOSMT sphit Dresden 298 Total 852 80,7 B2.1 | 40 2.1 6.9 =0 6.1 129
(HA 3 Bug) ASOS full 208 Caradle 3 = 1.9 &5 0.0 0.0 1.2 0.0 0.0 1.2
HOSMT sphit Dresden 292 Total 2.9 675 8.0 2.1 0.8 4.4 3.4 1.7 6.2
(HA 30ug) AS03 half 202 Grade 3 1.0 0.2 a0 0.0 0.0 1.3 0.0 0.0 1.3

M = number of doses fallowed by atl least one sobicited symplom sheel completed;

%% = percentage of doses followed by a report of the specified symploom;

5% Ol = exact 85% confidence inferval; L L, = lower limit, UL = upger limit

Grode 2 pain = severe pain that prevents normal activity; Grade 3 redness, swvelling = largest surface diameter =100mm

Table 34: The percentage of doses followed by solicited general symptoms including those
of Grade 3 intensity and those considered to be related to vaccination in Study Q-Pan-H5N1-
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M = number of doses followed by al least one soliciled symplom sheel compleled, % = percentage of doses followed by a reporl of the specSed symplom,
= lowr limil, L)L
Grade 3 = severe (symplom that prevents normal actraty); Grade 3 fever = #33°0

OR% Ol = exac] 95% confdence inlerval; L L

= uppar hmit

The results showed that the incidence of solicited local and general symptoms was higher
among subjects receiving adjuvanted vaccine; specifically, symptoms such as pain, muscle
aches, and fatigue seemed to increase with the addition of adjuvant. However these
symptoms were not generally severe. AS03-adjuvanted Q-Pan and D-Pan vaccines presented
a similar reactogenicity profile. Adjuvant reduction had only a modest effect on the rate of

local reactogenicity of any intensity, but did tend to reduce Grade 3 local symptoms,

especially Grade 3 pain. The effects of reduced adjuvant dose on rates of general solicited

Study (schadule) Relationahip to Fatigua Fengar Headachea Muscla achea Shivering
L] Vaccination! o B5%CI o 25%C1 e a5%Cl “a 85%Cl % a5%Cl
Grou intanaity LL uL LL UL LL uL LL uL LL uL
O-Pan-001 (2 dose schsdule ot 0, 21 days) in 18 to 84 years obd
HYMN1 spit Quebec 3 Total 22 M2 AT Lr [E:] 38 |32 M0 368 [ 365 311 423 | B3 5.4 120
(HA 3 Bug) AS03 full M Grade 5 2.7 1.2 5.2 0.0 [ 1.2 3.7 1.8 &4 4.0 2.1 [:1:] 2.0 a.r 4,3
Hoi )| Related 289 238 M4 1./ (-] A8 | 2F2 223 328 [ 355 3a01 412 | B3 5.4 12.0
H5M1 =pht Quebet 224 Tatal PR 1] Lr [} 39 | 2G4 M5 ANHE | 3B MG 353 r.r 449 11.3
{HA 3 8ng) AS03 half 98 (Srade 3 1.0 [ 29 00 [le] 12 o 0.1 24 1.3 0.4 34 0.0 0.0 1.2
83 Related M7 163 258 10 [ 28 | 241 183 293 [ 274 224 328 | B4 38 ar
M1 spht Quebes 155 Tatal 128 8.1 192 | 00 [l 24 | 206 146 278 [ 110 65 170 | 32 1.1 7.4
{HA 3 8ug) 155 (arade & 1.3 [iF] 4.6 0.0 [i11] 24 [L3 [il] 35 [ 0.0 35 0.0 0.0 2.4
155 Rieltisd 123 75 185 | 00 [T1] 24 168 113 238 | 103 80 182 | 3.2 11 T4
H51 =pht Dreadan #aa Tatal 2 250 5B [ 40 21 68 [ 302 250 A58 [416 360 474 | 104 7 144
{HA 3.8ug) ASD3 full et} Grade 5 1.3 [ E] 34 0.0 [ 1.2 2.3 0.9 4.8 1.0 0.2 28 0.3 0.0 1.9
et ] Related 25 225 330 | 37 1.5 BS | 2R2 232 337 | 3RE 330 444 | BF OB 12.5
H51 =plt Dresdan 2 Tatal 323 2f0 M0 [ 3B 1.9 B.F | 288 2375 344 | 308 X7 366 | B2 3.0 9.6
{HA 30pgf ASOS half) F ]| (Grade 3 o.r 0.1 25 0.3 (1] 1.8 1.4 04 35 21 0.8 14 1.0 0.2 3.0
81 Related 313 260 365 | 3B 1% 67 | 271 221 3268 [ 302 250 358 | B2 &7 a6

symptoms showed similar trends to those seen with local symptoms, but the amplitude of the

effects were less pronounced.
Unsolicited AEs

The most commonly reported unsolicited AEs are summarized in the table below.

Table 35: Most frequent unsolicited AEs (>2% incidence in any treatment group), by

MedDRA preferred term, from Day 0 through 84 (Total vaccinated cohort)

Group A Group B Group C Group D Group E
(Q000AS03) (Q100AS503) (Q50AS503) | (D100ASDI) (D50AS03)

MoadDRA Proforrod Term N=TE N=152 MN=151 MN=151 N=148
At least 1 unaolicited event, n (%) 35 (44.9) 77 (50.7) T1(47.00 81 {53.8) B89 (50.1)
MNasopharyngitis, n (%) B (7.7 4 (2.6) 14 (9.3) 9 (6.0) 4 (2.7)
Headache, n (%) 3(3.8) 4 (2.6) 3 (2.0 13 (8.6) 12 {(8.1)
MNausea, n (%) 3(3.8) 11.(7.2) & (4.0) 7 (4.6) 5 (3.4)
Pharyngolaryngeal pain, n (%) 5(6.4) 5(3.3) 4 (2.6) 10 (6.6) T(4.7)
Upper respiratory tract infection, n (%) 3 (3.8) 5(3.3) 2(1.3) T (4.56) B (5.4)
Back pain, n (%) 3(3.8) 3 (2.0) 4 (2.6) G (4.0) 4 (2.7)
Diarrhea. n (%) o 4 (2.6) 4 (2.6) 5(3.3) S (3.4)
Lymphadenopathy. n (%) 4] 3 (2.0) 3 (2.0) 7 (4.5) 4 (2.7}
Sinuaitia, n (%) 4] S (3.3) 4 (2.6) 2 (1.3) 2 (1.4)
Cough. n (%) 3 (3.8) 2 (1.3) 2 (1.3) 2 (1.3) 3 (2.0}
Dizzineas. n (%) Q 4 (2.6) 2 (1.3) 3 (2.0) 3 (2.0)
Myalgia. n (%) 1(1.3) Q 2 (1.3) 5(3.3) 3 (2.0)
Pain in extremity. n (%) 4] 2 (1.3) 1{0.7) 2 (3.3) 2 (1.4)
MNeck pain, n (%) 1(1.3) 1(0.7) 2 (1.3) 2 (1.3) 4 (2.7)
Anemia, n (%) 1] 4 (2.8) Z (1.3) [s] 1{0.7)
Vamiting, n (%) O [} 0 4 (2.8) 1 (0.7)
Dyapepsia, n (%) 2 (2.6) [} Z {1.3) ¥} 1 (0.7)
Gastroesophageal refllux disease, 2(2.8) o 1(0.7) 0 ]
N (%)
Depreasion. n (%) 2 (2.8) Q Q Q Q

There was a relatively low incidence of unsolicited AEs in all treatment groups, with no
statistically notable difference between adjuvanted and unadjuvanted vaccine. No unsolicited

event was reported by more than 6% of subjects overall or more than 10% of subjects in a

treatment group by each MedDRA preferred term. As shown above, unsolicited AE reports of
lymphadenopathy occurred in 2-5% of recipients of adjuvanted vaccine. These events were

mild and transient.

Unsolicited symptoms requiring a medically attended visit (through Day 182) were reported
by 21% of subjects overall, with no substantial difference between treatment groups. Only
four subjects overall reported unsolicited symptoms that were Grade 3, vaccine-related, and
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resulted in a medically attended visit. These included heat exhaustion, fatigue, muscle strain,
and nasal congestion.

The AEs with potential immune-mediated causation were reported by < 3% of subjects
overall (through Day 182) and were distributed across all treatment groups. The most
frequently reported AE in this category was back pain and was reported in eight subjects
overall. No subject with back pain had any other complaints suggestive of a neurologic
disorder or a generalized arthropathy. One subject reported a breast mass, which was assessed
by the investigator as fulfilling the characteristics of new onset chronic diseases (NOCD)
(through Day 182).

Serious Adverse Events (SAES):

SAEs reported during the entire study period (up to Day 182) following vaccination with Q-
Pan or D-Pan vaccine adjuvanted with AS03 in Q-Pan-H5N1-001 were reported. A total of
15 SAEs were reported in six subjects, all in groups receiving adjuvanted vaccine. SAEs
included cholelithiasis, pancreatitis, chest pain, basal cell carcinoma, ovarian cyst, uterine
leiomyoma, pulmonary embolism, cervical carcinoma, ascites, clostridial gastroenteritis,
hematoma, hydronephrosis, pelvic abscess, pleural effusion and rectal perforation. Eight of
these events occurred in a single subject, related to cervical carcinoma and complications of
its surgical treatment. There have been no SAEs deemed to be treatment-related. No deaths or
vaccine-related SAEs were reported during the study (through Day 182).

Withdrawals due to AEs / SAEs:

No subject experienced an adverse event that led to premature discontinuation of the study
vaccine.

Pregnancies:

Three pregnancies occurred during the course of the trial, including one subject in Group D,
and two subjects in Group E. The subject in Group D is known to have delivered a healthy
infant; pregnancy outcome information on the other two subjects is pending.

Safety data in Study Q-Pan-H5N1- 002

All 4561 subjects were included in the Total VVaccinated Cohort (TVC), the primary cohort
for analysis of safety. This included 3422 subjects in the Q-Pan group, and 1139 subjects in
the placebo group, respectively. In follow-up through approximately 182 days after the first
vaccine dose, the majority of enrolled subjects completed the study through Day 182. Only
14 subjects, 7 in the Q-Pan group and 7 in the placebo group, have been withdrawn due to
AEs or SAEs.

Solicited AEs

The four tables below present the incidences of solicited local and general AEs in subjects
aged 18-64 and > 64 years old, respectively. The incidence of solicited local and general AEs
was higher among subjects receiving Q-Pan vaccine compared to those receiving placebo.
Specifically, symptoms such as injection site pain, muscle aches, headache and fatigue were
increased in frequency among subjects receiving the candidate Q-Pan vaccine compared to
placebo. However, these symptoms were not generally severe. Safety results, stratified by age
strata 18-64 and > 64 years old, show that a slightly lower reactogenicity is observed among
elderly subjects.

Table 36: The percentage of doses followed by solicited local symptoms including those of
Grade 3 intensity in subjects aged 18-64 years old in study Q-Pan-H5N1-002 (Total
vaccinated cohort)
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Study (schedule) N Intensity Pain Redness Swelling
% 85%CI % 85%Cl % 95%CI

Group LL UL LL UL LL UL
Q-Pan-002 |2 dose schedule at 0, 21 days) in 18 to 64 years old
H5N1 Quebec 4453 | Total B0S 793 B16 | 49 43 58 | 71 83 78
(HA 3.8ug) + AS03 4453 | Grade 3 3d 31 42 | 01 00 02|01 00 02
Placebo 1482 | Tolal 140 123 158 (| 05 02 10 | 05 02 10

1482 | Grade 3 g4 01 08 | 00 00 02 | 00 00 02

M = number of doses followed by at least one solicited symptom sheet completed;

% = parcentage of doses followed by a report of the specified symptom;

65% CI = exact 85% confidence interval; L.L. = lower limit, U.L. = upper limit

(Grade 3 pain = severe pain that prevents normal activity, Grade 3 redness, swelling = largest surface diameter >100mm

Table 37: The percentage of doses followed by solicited local symptoms including those of
Grade 3 intensity in subjects aged older than 64 years in study Q-Pan-H5N1-002 (TVC)

Study (schedule) M Intensity Pain Redness Swelling
% 85%CI % 85%Cl % 95%CI

Group LL UL LL UL LL UL
0-Pan-002 (2 dose schedule at 0, 21 days) in >64 years old
H5N1 Quebec 219 Total 80 B89 601 57 48 68 | 61 51 7.2
(HA 3.8ug) + ASD3 2194 | Grade 3 og 05 12 |00 00 02 |00 00 03
Placebo a7 Total 8.0 61 102 | 21 0o 08 | o0n 0.0 08

72T Grade 3 03 0o 1.0 [ 00 00 05 | 00 00 05

M = numbser of doses followed by at least one solicited symptom sheet completad;

% = percentage of doses followed by a report of the specified symptom;

95% CI = exact 95% confidence interval; L.L. = lower limit, UL = upper limit

Grade 3 pain = savere pain that prevents normal activity; Grade 3 redness, swelling = largest surface diameter >100mm

Table 38: The percentage of doses followed by solicited general symptoms including those
of Grade 3 and those considered to be related to vaccination in subjects aged 18-64 years old
in Study Q-Pan-H5N1 -002 (TVC)

Study (schedule) Relationship to Fatigue Fever Headache Muscle aches Shivering
N Vaccination/ % 95%CI % 95%Cl % 95%Cl % 95%Cl % 95%Cl
Group intensity LL UL LL UL LL UL LL UL LL UL
Q-Pan-002 (2 dose schedule at 0, 21 days) in 18-64 years old
H3N1 Quebec 4449 | Total 272 259 286 | 28 23 33 [ 278 285 X2 (383 ITE 407 [120 110 130
[HA 3.8ug) + AS03 4449 | Grade 3 21 17 26 | 06 04 08| 21 17 28 3 18 28 | 13 1.0 1.7
4449 | Related 252 240 265 | 23 19 28 [251 239 764 [372 358 386 [ 111 102 121
Placebo 1483 | Total 158 140 178 | 24 18 33 [ 213 182 235 (133 M6 151 [ 71 58 B5
1483 | Grade 3 14 08 22 |07 03 12|18 141 28 1.1 07 18 |08 03 1.1
1483 | Related 136 11% 154|113 08 20 (171 152 181 [115 98 133 ]| 57 46 7o
Hiuly (schndube) M EHwaaling Juind parinn ol ol
lorezation
Intensiny ¥ A5 k7 A5%C]
Group LL UL LL UL
-Paa-002 (2 dlovene schwedube at 021 days) in 18684 years olad
HEN1 Quebec 4449 Total 8.2 .4 8.1 18.8 176 18.8
{HA 38ug) + ASDY 2445 Girapder 3 08 04 09 13 10 17
4449 Fiedatod V5 67 B4 | 177 166 18H
Placebo 1483 Taotal 5.4 43 BT 7.9 66 94
1483 Grade 3 o.f 0.4 1.3 0% 0.2 1.1
1483 Related 4.2 3.2 5.3 6.7 5.5 0.1
N = number of doses followed by at least one solicited symplom sheel completed, 3% = percentage of 30383 followed by 8 report of the specified symptom;

5% CI = axact ¥o% confdence interval L.L. = lower limit, U.L. = upper imit
GErah 3 © sowvim (Symplom thal preeenls nonmel acinely), Graede 3 laer = >3870
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Table 39: The percentage of doses followed by solicited general symptoms including those
of Grade 3 and those considered to be related to vaccination in subjects aged older than 64
years in study Q-Pan-H5N1-002 (TVC)

Study (schedule) Relationship to Fatigue Fever Headache Muscle aches Shivering
N Vaccination/ % 95%CI1 Y 95%CI kY 95%(CI £ 95%CI % 95%CI

Group intensity LL UL LL UL LL UL LL UL LL uL
Q-Pan-002 (2 dose schedule at 0, 21 days) in >64 years old
H5N1 Quebec 2150 | Totul 152 137 168 [ 18 11 22 | 144 129 1559 | 211 194 228 | 558 48 6.5
(HA 3.8ug) + AS03 2190 | Grade 3 o8 08 13 )01 00 04|04 02 08|07 04 11 )04 02 07

2130 | Related 1386 121 150 | 11 07 17 | 124 111 139 | 197 181 215 | 48 3% 58
Placebo 727 | Total 106 84 131|108 03 18 |102 841 126 | 87 67 110 ]| 37 25 54

727 | Grade 3 7 02 16 )00 00 05 |04 01 12 |06 02 14 | 04 01 1.2

727 | Related 82 72 ME| 08 0.2 14 | 81 62 103 | 74 56 98 | 22 13 35
Study (schedule) N Relationship to Sweating Joint pain at other

vaccination/ location
intensity % 95%C1 % 95%Cl

Group LL UL LL UL
Q-Pan-002 (2 dose schedule at 0, 21 days) in >64 years old
H5N1 Quebec 2190 | Total 23 1.7 31 | 115 102 1289
(HA 3.8ug) + AS03 2190 | Grads 3 01 00 03| 04 02 07

2130 | Related 21 16 28 | 103 80 118
Placebo 727 | Total 23 14 37 | 63 47 83

727 | Grade 3 0.3 0o 10 | 03 0.0 1.0

727 | Related 17 09 28 ] 44 a0 82

N = number of doses followed by at least one solicited symptom sheet completed; % = percentage of doses followed by a report of the specified symptom;
95% CI = exact 5% confidence interval; L.L. = lower limit, U.L. = upper limit
Grade 3 = severe (symptom that prevents normal activity), Grade 3 fever = >39°C

Unsolicited AEs

The most commonly reported unsolicited AEs are summarized in the table below.

Table 40: Most frequent unsolicited AEs (> 2%, in any treatment group, or age stratum), by
MedDRA preferred term for Days 0-84 (Total vaccinated cohort)

Preferred Term, n (%) Q-Pan Flacebo Q-Pan Placebo Q-Pan Placebo
Overall Overall 18-64 yrs 18-64 yrs =64 yrs = 64 yrs
M= 3422 MN=1139 M= 2304 MN=T7&8 MN=1118 M =371
At least 1 unsolicited 1484 (43.4) 451 (30.6) 1017 (44.1) 321 (41.8) AG7 (41.8) 130 (35.0)
event
Masopharyngibis 156 (4 6) 40 (3.5) 116 (5.0} 28 (3.8) 40 (3.6} 11 (3.0)
Crropharyngaal pamn 125 (3.7 51 .(4.5) 81 (3.8) 35 (5. 1) 34 (3.0} 12 (3.2)
Headache 101 (3.0) 39 (3.4) 73 (3.2) 31 (4.0) 28 (2.5) 8 (2.2)
Upper respiratory tract 100 (2.9) 38 (3.3) f3(3.2) 25{3.3) 27 (2.4) 13 (3.5)
infection
Cough Oh (2.8) 34 (3.0) BE {Z2.9) 28 [(3.8) 29 (Z2.8) G {1.6)
MNausea 98 (2.9) 24 (2.1) FE(3.4) 20 (2.6) 20 (1.8) 4 (1.1}
Charrhoea 91 {2.7) 25 (2.2) 57 (2.5) 14 (1.8) 34 (3.0) 11 (3.0)
Sinusilis 3 (2.1 18 (1.6) 56 (2.4) 13 (1.7) 17 (1.5) 5{1.3)
Masal congestion FO (200 22 (1.89) 55 (2.6) 20 (2. 6) 11 (1.0} 2 (0.5)
Back pain B4 (1.9) 22 (1.9) 43 {(1.9) 18 (2.5) 21 (1.9) 3 {0.8)
Injection site pruritus B2 (1.8) 4 (0.4} 38 (1.5 3 (0.4) 23 (2.1) 1{0.3)
Influgnza ke illness A6 (1.3) 200(1.8) 38 (1.6) 12 (1.6) B {0.7) B (2.2)

The vaccine had a relatively low incidence of unsolicited AEs in all groups. No unsolicited
event was reported by more than 4.6% of subjects in a treatment group and the types of
events reported most frequently were the same in the Q-Pan and placebo groups. The
incidence of unsolicited AEs was slightly lower in the > 64 years age group compared with
the 18 to 64 years age group, both in the Q-Pan and placebo groups.

Only ten subjects (six subjects [0.2%] in the Q-Pan group, four subjects [0.3%] in the placebo
group) reported unsolicited symptoms that were Grade 3, vaccine-related, and resulted in a
medically attended visit (through Day 84), including sinusitis, dizziness, headache, migraine,

paraesthesia, throat irritation and erythema in the Q-Pan group (one subject each) and

abdominal pain upper, influenza, urinary tract infection and oropharyngeal pain in the
placebo group (one subject each). Unsolicited symptoms requiring a medically attended visit

AusPAR Arepanrix HSNI Pandemic influenza vaccine GSK Australia Pty Ltd PM-2009-03131-3-2
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were reported by 22.7% of subjects in the Q-Pan group and 21.6% of subjects in the placebo
group, with no obvious difference between treatment groups or age stratum through Day 182.
The incidence of unsolicited AE reports of lymph node pain and lymphadenopathy was low
overall and not notably different between treatment groups. These events were typically mild
and transient.

Adverse Events of Special Interest (AESI)

Overall, eight subjects reported adverse events of special interest (AESI) / potentially
immune-mediated disorders (IMDs), including seven subjects (0.2%) in the Q-Pan group and
one subject (0.08%) in the placebo group. One subject each in the Q-Pan group reported
facial palsy, fourth cranial nerve palsy and erythema nodosum and two subjects each reported
psoriasis and polymyalgia rheumatica. One subject in the placebo group reported ocular
myasthenia. None of these events was considered serious or vaccine-related by the
investigators.

Serious Adverse Events:

There were 119 SAEs reported in 88 subjects (67 of 3422 in the Q Pan group [1.9%], 21 of
1139 [1.8%] in the placebo group) through Day 182; none were considered by the
investigator to be related to study vaccine. Four deaths occurred in Q-Pan subjects due to the
SAEs of myocardial infarction, metastases to the liver and metastatic ovarian cancer,
malignant neoplasm, aggravated diabetes mellitus and exacerbation of liver disease. Two
deaths occurred in placebo subjects due to SAEs of malignant brain neoplasm and
cardiomegaly.

Withdrawals due to AES/SAEs:

Nine subjects (four Q-Pan subjects [0.1%] and five placebo subjects [0.4%]) experienced an
SAE that led to premature discontinuation from the study. Only five subjects (three Q-Pan
subjects [0.1%] and two placebo subjects [0.2%]) experienced a non-serious AE that led to
premature discontinuation from the study. There was no imbalance in the frequencies of
withdrawals due to AE between the treatment groups.

Pregnancies:

Three subjects became pregnant during the initial period of the study (through Day 42). Two
underwent elective abortions for reasons unrelated to the study; one subject in the placebo
group delivered a healthy term infant who developed complications in the perinatal period
which were all considered to be resolved, except for an atrial septal defect, at the cut-off date
for this report. Nine additional subjects became pregnant between Days 43 and 182. First
notification for all of these pregnancies occurred after the interval covered by this report (28
January 2008 - 15 October 2008). Two subjects delivered healthy infants at term and another
subject underwent elective abortion for socioeconomic reasons. Follow-up of the remaining
Six subjects continues.

Safety data in supportive studies

Given the close similarity between the Q-Pan and D-Pan vaccines (both were formulated with
the same content of HS5N1 split virus antigens and containing the same dosage of AS03
adjuvant), Studies D-Pan-H5N1-002, -007, -008 are included in the dossier as supportive data
to the safety of the Q-Pan candidate vaccine.

The safety profile of the D-Pan vaccine in Study D-Pan-H5N1-002, -007, and -008 had been
evaluated in the previous submissions to the TGA. Overall, the safety profile of the D-Pan
vaccine was found to be comparable across the groups and studies. Although a higher
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reactogenicity was observed with the adjuvanted vaccine as compared to the non-adjuvanted
formulation across the three studies, incidences of solicited local and general symptoms of
Grade 3 intensity were low. No marked differences were observed between groups receiving
different antigen doses (Study D-Pan-H5N1-007), suggesting that the observed increased
reactogenicity of the vaccine is essentially attributable to the presence of the adjuvant.
Although unsolicited symptoms considered to be related to vaccination tended to be more
frequently reported in the adjuvanted groups as compared to the non-adjuvanted groups,
incidences reported remained low.

Of note, the safety data for follow-up to Day 180 in Study H5N1-008 indicated a higher
incidence of NOCD in the elderly vaccinated group (1.8%) compared to the elderly control
group (0%). Although the numbers were small, it is noteworthy that all cases (7/390)
occurred in the vaccinated group compared with none (0/129) in the control group. The
imbalance (all cases occurred in the vaccine group) in NOCD in elderly subjects, despite
small numbers, was considered as a potential safety signal.

Integrated Summary of Safety (ISS)

An Integrated Summary of Safety (ISS) was developed based on the first 9,873 adults across
eight completed clinical trials in adults performed with the AS03 adjuvanted H5N1 Q-Pan or
D-Pan vaccine. These include the five studies already mentioned (Q-Pan-H5N1-001, Q-Pan-
H5N1-002, D-Pan H5N1-002, -007, -008). The remaining three additional studies (D-Pan-
H5N1-010, H5N1-012 and H5N1-015) were conducted with D-Pan vaccine. Taken
altogether, the safety database obtained with AS03 H5N1 vaccine (Q-Pan and D-Pan) is
based on a total of 9873 vaccinated subjects, allowing to identify with 99.3% confidence any
AEs occurring at a frequency of at least 0.05%.

Table 41: Overview of three additional studies with D-Pan AS03-adjuvanted H5N1 vaccine,
included in the Q-Pan and D-Pan integrated summary of safety

Study Study period | Age Majerity | Blinding | H5N1 strain Contral Agent(s) N per formulation Number of doses
number(s) (FSFV-LSLV) | range race (interval)
(Country)
H5N1-010/- 02MAR2007- | 61-89 | White/ open ANietnam/1194/2004 | H3N1 anfigen T S+diluent = 52 2 (21 days)
021 (eMAR2008 | years | Caucasian 3 .8+diluent= &1
(Belgium, Italy) 7.5+211 AS03 =159

38+1/1 AS03 = 165
H5N1-012 0BFEB2007- | 18-60 | White/ open Alietnam/1194/2004 | Non-controlled 3.8+11A303 =512 2 {6 months)T
(Germany) 08MOV2007 | years | Caucasian or Allndonesiaf5/2005 (2 doses(21 day interval | 2 (12 months)T

=255) 3 (21 days/d months)t

3 (21 days/12 months )t

H5N1-015 028UG2007- | 19-61 | White/ open Allndonesial5/2005 Non-controlled 38+1/1 ASD3 =330 1or2(21 days)
(Belgium) 28MNOV2007 | years | Caucasian (300 primed subjects +

50 unprimed subjectsTT)

FSFV = first subject, first visit, LSLY = last subject, last visit; N= number of subjects enrolled and vaccinated

Formulations: vaccine formulations are indicated in quantity of HA (o) administered; 2/1 indicates double dose AS03 adjuvant, 1/1 indicates full dose AS03 adjuvant, 1/2 indicates half

dose AS03 adjuvant; diluent = saline solution

T Third dose data and second dose data (when this dose is administered at an interval of & months), were not includad in the integrated analysis, which considers only prmary dosing

series.

T1 Only unprimed subjects will be included in the integrated analysis

For the integrated summary of safety, two different analyses were performed:

Analysis 1 was performed on data obtained in the two studies that incorporated
concurrent non-H5N1 controls, either a licensed trivalent influenza vaccine (Fluarix)
or placebo, in blinded designs: respectively D-Pan-H5N1-008/011and Q-Pan-H5N1-

002.

Analysis 2 was performed on data across the eight completed study database, that is,
,Q-Pan-H5N1-001, Q-Pan-H5N1-002, D-Pan-H5N1-002, D-Pan-H5N1-007, D-Pan-
H5N1-008/011, D-Pan-H5N1-010/021, D-Pan-H5N1-012 and D-Pan-H5N1-015.
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Analysis 2 included a total of 12,281 subjects; with 9873 subjects administered
H5N1/AS03 vaccine.

Local and systemic solicited AEs

Analysis 1 data were used to analyse all solicited AEs and the results of the analysis showed
that both local and systemic solicited AEs are clearly increased relative to control
preparations following HSN1/AS03 doses. However, they do not appear to worsen with
consecutive doses, are predominantly mild or moderate in severity and are apparently
tolerable to subjects.

Unsolicited adverse events

All unsolicited AEs were evaluated in Analysis 1 and Analysis 2 for the period including
Days 0 to 50 after Dose 1 and Days 0 to 29 after Dose 2, a time period for which a uniform
dataset containing all AEs was available in all studies.

Among unsolicited AEs, eight MedDRA Preferred Terms (PTs) were associated with an
increased relative Risk (RR: lower limit of 95% CI for RR> 1.0) among H5N 1/AS03
recipients in contrast to controls. Injection site reaction, injection site warmth, injection site
pruritus, malaise, nausea and insomnia demonstrate increased RR in both Analyses 1 and 2.
All have a close temporal association with injections, are transient and differ little in duration
when H5N1/AS03 and control group cases are compared. The sponsor considers these as
elements of short-term reactogenicity.

Medically-attended adverse events (MAESs) and SAEs

MAEs and SAEs were evaluated in Analysis 1. As a class, MAEs do not occur with
disproportionate frequency among H5N1/AS03 recipients relative to controls, nor do subsets
such as Grade 3 MAEs, vaccine-related MAEs, or Grade 3 and vaccine-related MAEs. Every
Preferred Terms (PTs) for which MAEs occurred in > 0.1% of the HSN1/AS03 population
occurred at a generally similar (or greater) rate among control recipients, with substantial
overlap in 95% Cls.

Similar considerations apply to the SAE dataset. The two most common SAE PTs, appear to
be over-represented in the HSN1/AS03 group: myocardial infarction in five HSN1/AS03
subjects and no control subjects, and pneumonia in six HSN1/AS03 subjects and one control
subject. However, consideration of all SAE PTs indicative of coronary artery disease leads to
a more balanced distribution: seven of 7224 subjects in the HSN1/AS03 group (0.1%) versus
four of 2,408 subjects in the control group (0.2%). Similarly, the inclusion of the PTs of
“pneumonia bacterial” and “pneumonia pneumococcal” with the term “pneumonia” yields a
contrast of six of 7224 subjects in the HSN1/AS03 group (0.1%) versus three of 2408
subjects in the control group (0.1%).

Overall, there is no apparent increased incidence of either MAEs or SAEs among
H5N1/AS03 recipients, nor is there an obvious clustering of MAEs or SAEs in a particular
Primary System Organ Class among H5N1/AS03 recipients.

Adverse Events of Special Interest (AESI):
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AESI or pIMDs (potential Immune-Mediated Disease) were evaluated in Analysis 1 and
Analysis 2. Fourteen AESI/pIMDs occurred in the HSN1/AS03 group in Analysis 1 and 16 in
Analysis 2. This is in contrast with one such event among control subjects.

Of the 17 cases reported in total, there is no obvious concentration for any of the antigens,
with nine cases in subjects that received vaccine derived from Dresden antigen and 7 cases in
subjects that received vaccine derived from Quebec antigen. The antigen dose that the
subjects received was 15 ug (7 subjects), 7.5 pg (1 subject) or 3.75 pg (8 subjects), and no
unusual concentration appeared in any of those dose groups (relative to the proportion of
subjects contributing to the database). All subjects in the HSN1/AS03 group received a full
dose of AS03, with the exception of the subject in Study H5N1-010, who received both a
double dose of ASO3 adjuvant and antigen.

A limitation of the ISS analysis is the 3:1 treatment allocation. In order to provide a more
meaningful comparison to the HSN1/AS03 group, the sponsor also evaluated the
AESI/pIMDs in a pool of clinical trial data from five trials where 11,721 subjects had
received either saline placebo or licensed seasonal trivalent inactivated influenza vaccine.
The trials selected included all clinical trials since 2004 that used the Company’s licensed
seasonal trivalent inactivated influenza vaccines and/or placebo controls in observer-blind
controlled designs and included approximately 6 months of safety follow-up for at least
medically-attended AEs. The dataset mimicked the control and HSN1/AS03 groups in the
ISS closely in terms of demographics, in terms of test article exposure and in duration of
safety follow-up. The subject incidence rate of the aggregate AESI/pIMDs in this historical
control dataset was 18 of 11,721 subjects, which is similar to that seen for the HSN1/AS03
recipients in the Analysis 1 or Analysis 2 datasets. When the proportions of HSN1/AS03
recipients with AESI/pIMDs from Analysis 1 or Analysis 2 were compared to the proportions
of subjects with AESI/pIMDs in the control groups, no significant differences were observed,
as shown in the table below.

Table 42: Proportions of HSN1/AS03 recipients with AESI/pIMDs contrasted to various
control datasets

| H3MN1/AS03 Group Control Group p value®
Analysis 1 Data Only N = 224 N = 2408

| Subjects with Any AESI/pIMD 14 1 0.137
Analysis 2 Data Only M= 9873 M = 2408

| Subjects with Any AESIpIMD 16 1 0.223
Analysia 1 HSMN1/AS03 va, Recent Trials Dataset N = 7224 MN=11721

| Subjects with Any AESIpIMD 14 18 0.585
Analysis 2 HSN1/AS03 va, Recent Trials Dataset M =89573 M=11721

| Subjects with Any AESIpIMD 16 18 1.00
Analysis 1 HSN1/AS03 vs, All Contrel Data M =T7224 M =14129

| Subjects with Any AESI/pIMD 14 19 0.357
Analysis 2 HEMN1/AS503 vs. All Contral Data N =3873 N =14129

| Subjacts with Any AESIpIMD 16 19 0.60%

* Fisher's exact test

Overall, no unexpected findings were revealed in the ISS analysis; in particular, the analysis
of AESI/pIMDs and a comparison with historical clinical trials databases did not provide any
strong evidence to support a causal relationship between the incidence of AESI/pIMD and the
use of AS03 adjuvanted H5N1 vaccine. However, the limited number of events in each study
precludes an assessment of consistency, and the available data are considered insufficient to
either confirm or refute the causal relationship. The association between the occurrence of
these rare AESI/pIMD events and the use of the vaccine can neither be established nor ruled
out.
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Post-marketing experience
Not applicable.
Evaluator’s overall conclusions on clinical safety

The safety profile of the Q-Pan H5N1 vaccine has been assessed in the two pivotal studies.
The results showed that there was an increased local and general reactogenicity with the
adjuvated Q-Pan or D-Pan vaccine when compared to the non-adjuvanted formulations or
placebo. However, the incidences of Grade 3 symptoms were low and no qualitatively
unexpected AEs were reported. Symptoms reported after vaccination with Q-Pan vaccine
were mostly mild to moderate, and resolved within a few days. No reported SAE was
considered as vaccine-related. It is noted that there was an apparent disparity in the incidence
of AESI/pIMDs in Study Q-PAN-002, with seven events in the Q-Pan group (0.2%) and one
in the placebo group (0.08%).

Safety data from studies conducted with D-Pan vaccine (H5N1-007, H5SN1-008 and H5N1-
002) are considered supportive for the safety profile of the candidate Q-Pan vaccine. In these
three studies, a total of 4963 subjects were administered 9772 doses of adjuvanted D-Pan
vaccine, among which 405 subjects aged > 60 years old (Study H5N1-008). The previous
evaluation of Study H5N1-008 indicated a higher incidence of NOCD in the elderly
vaccinated group (1.8%) compared to the elderly control group (0%). The imbalance (all
cases occurred in the vaccine group) was considered as a potential safety signal.

An integrated safety analysis performed across eight completed adult trials evaluating either
Q-Pan or D-Pan adjuvanted vaccines is also provided to further confirm the safety profile of
the candidate Q-Pan vaccine. The ISS analysis did not reveal any unexpected safety findings,
and the analysis of AESI/pIMDs indicate that there was no strong evidence to support a
causal relationship between the use of AS03 adjuvanted H5N1 vaccine (Q-Pan or D-Pan) and
the incidence of AESI /pIMDs.

List of Questions

During 2010, the TGA began to change the way applications were evaluated. As part of this
change, after an initial evaluation, a “list of questions” to the sponsor is generated.

A number of questions were raised by the TGA during the evaluation phase and satisfactory
answers were provided by the sponsor.

Clinical Summary and Conclusions

The two pivotal studies (Q-Pan-H5N1-001 and 002) demonstrated that the selected dose and
formulation of the Q-Pan candidate vaccine (3.75 pg antigen with full strength of AS03
adjuvant) is able to elicit a strong immune responses against the vaccine strain and the Day
42 HI responses (SPR, SCR, and SCF) exceeded all three CHMP criteria. The two studies
involved adults greater than 18 years old and Q-Pan-H5N1002 also have data in more than
500 subjects aged > 60 years old.

The capacity of the candidate Q-Pan vaccine to induce cross-reactive immune response
against a heterologous strain of A/Vietnam /1194/2004 was assessed in terms of HI
antibodies and neutralising antibodies in Q-Pan-H5N1-001.The HI and MN results (at Day
42) showed that comparing to the immune response against the homologous vaccine strain,
the immune response against the heterologous strain (A/Vietnam /1194/2004) was lower in
magnitude, but was still indicative of induction of the cross-reactive immunity. Study Q-Pan-
H5N1-001 also showed that Q-Pan H5N1 vaccine could induce neutralising antibodies
against another two draft strains (A / Anhui and A / turkey/Turkey) in a reasonable

AusPAR Arepanrix HSNI Pandemic influenza vaccine GSK Australia Pty Ltd PM-2009-03131-3-2 Page 43 of 69
Date of Finalisation 1 February 2011



Therapeutic Goods Administration

percentage of the vaccinated subjects. Similar responses against A/Vietnam/1194/2004 strain
measured by neutralizing antibodies were also observed in Q-Pan-H5N1- 002.

The persistence of the immune response up to 6 months after vaccination with Q-Pan vaccine
have been generated in younger adults up to 64 years and in a cohort of approximately 100
elderly aged > 60 years. The results showed that the immune response at Day 182 was lower
than that on Day 42, and the SPR values no longer fulfilled the CHMP criteria, although more
than 50% of the vaccine recipients retained reciprocal HI titers> 40 (SPR) against the

vaccine strain at Day 182. The HI responses against the drift variant (A/Vietnam) were much
lower at Day 182 and remain only marginally higher among recipients of adjuvanted vaccine
than un-adjuvanted vaccine antigen.

It is acknowledged that the criteria currently set for immunological assessment of inter-
pandemic influenza vaccines may not necessarily be valid for pandemic influenza vaccines,
however, given that there are no other criteria available for assessing pandemic influenza
vaccines, assessment by the same endpoints as for seasonal influenza vaccines was the
approach recommended by the EMEA (see CPMP/VEG/4717/03).

With regards to safety, the incidence of the solicited local and general AEs appeared to be
similar with the Q-Pan and D-Pan H5N1 vaccines (Study Q-Pan-001). Of note, there was an
apparent disparity in the incidence of AESI/pIMDs in Study Q-PAN-002, with seven events
in the Q-Pan group (0.2%) and one in the placebo group (0.08%). There were a number of
rare reported cases of AESI / pIMD in subjects vaccinated with Q-Pan or D-Pan vaccine in
the ISS analysis, however, the casual relationship with the vaccination has not been
established. The sponsor added the comment that the incidence of reports of AESIs/pIMDs
was low and there was no statistically significant difference in the incidence or types of
AESIs/pIMDs reported between subjects who received AS03-adjuvanted vaccine and control
groups.

No paediatric data are submitted with the current submission.

Risks and benefits assessment
Benefits

Vaccination against potentially pandemic viruses is one of the ways in which such a
pandemic may be mitigated; it is also one of the key options by which the severity of
symptoms caused by the pandemic influenza infection may be reduced. In a pandemic
situation, vaccination, among other possible containment strategies, is considered as
instrumental to protect population against avian influenza infection.

The Q-Pan candidate vaccine has been shown to be highly immunogenic, inducing a strong
immune response against homologous as well as heterologous H5N1 virus strains. By the use
of'the ASO3 adjuvant, the required antigen dose is 3.75 pg which is less than 10% of the total
antigen content of a single seasonal vaccine dose; this would allow production of a large
number of vaccine doses in a limited time frame. The registration of the Q-Pan H5N1 vaccine
would make it possible for the GSK to extend its manufacturing capacities, the huge demand
for pandemic vaccines can therefore be met in an officially declared pandemic situation.

Risks

The data from the pivotal Q-Pan studies, supportive D-Pan studies, and the ISS analysis
showed that the Q-Pan H5N1 candidate vaccine has an acceptable safety profile in adults
aged 18 and older. There were a number of rarely reported cases of AESI/pIMD in subjects
vaccinated with Q-Pan or D-Pan vaccine, however, the casual relationship has not been
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established. The sponsor commented that cases of AESIs/pIMDs were also reported in
subjects who received unadjuvanted vaccine or placebo.

Conclusion regarding risks / benefits balance

Based on the above evaluation, the benefit and risk profile of the Q-Pan candidate vaccine is
considered acceptable, especially when it is only to be used in an official declared pandemic
situation.

RECOMMENDATION

The clinical evaluator recommended the approval for the registration of Arepanrix HSN1
vaccine for the following indication:

“Prophylaxis of influenza in an official declared pandemic situation.

Arepanrix H5N1 vaccine should be used in accordance with official recommendations.”
The registration approval should be subject to:
Revision of the proposed Product Information document to the satisfaction of the TGA

The results of all the ongoing clinical trials should be submitted to the TGA as they
become available
Compliance with the pharmacovigilance plan as agreed with the Office of Medicines
Safety Monitoring

V. Pharmacovigilance Findings

Risk Management Plan
Summary of ongoing safety concerns

Important identified risks

No important risks were identified in the adult clinical studies included in the integrated
safety analysis. At the request of European Medicines Agency (EMA), fever in children is
included in the Risk Managment Plan (RMP) as an identified risk, although only limited data
are available.

Important potential risks

It is indicated that the AESIs specified in the CHMP guideline are considered as potential
theoretical risks. Also, at the request of EMA, autoimmune hepatitis (AlIH) and increased
concentrations of hepatic enzymes are included as potential theoretical risks.

Important missing information
It is stated that missing or incomplete information comprises the following:

Safety data in children, pregnant women, individuals with clinically severe underlying
medical conditions, and immunocompromised individuals; and
Efficacy or effectiveness of the pandemic vaccine, which is not possible to evaluate prior
to the circulation of an H5N1 influenza strain.
OPR Comment: As aforementioned, reference to children is queried given that the vaccine is
not indicated in this age group. Also, the relevance of the Pandemrix H1N1 vaccine
narcolepsy reports for the QPAN H5N1 vaccine is queried, and hence whether there is a
consequent potential safety concern.

Proposed pharmacovigilance actions and plan
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The CHMP recommendations for Pharmacovigilance (PhV) plans for pandemic influenza
vaccines (PI1Vs) specify activities to be carried out once a pandemic has been declared. This
includes modified activities based on spontaneous reporting and additional activities based on

post-marketing studies.
Summary of the risk management plan

The summary of the RMP provided by the sponsor is presented in the table below.

Table 43: Risk Management Plan

o Weekly sgnal detection

Uise o tangeted slow-up questonnaires

Individual reports expedited to reguiators

Inciuded in Table 3 of simplfied PSURsT

Cumulative analysis included in full PSUR foliowing end of pandemic period
Ad hiss analyses if reparing rate sxceeds 17100,000 dases distriouted

oo oo0ao

Incigence wil b2 estimaled in participants of he post-autorisation safety shudy

Paotential thecracal Propoged phanmacovigilance activities (routine and additionar) Proposed risk minimizgation activities (routine and
aafety concerm additional)
Anaphiyiaxs *  Enhanced pharmacovigilance * Contraindication in the proposed labeling

=  [Precaution in the propessd labeling reganting use in
persons with known hypersensitivity, ofher than
anaphylaxis, 1o vaccine components

Aulzimmune hepalitis «  Enhanced pharmacosigilance

o Weekly sgnal detection

o Use of angeted solow-up questonnaires

o Individual reports expedibed o regquiators

o Cumulative analysis included in full PSUR foliowing end of pandemic penod
o Ad hoo analyses if reporing rate exceeds 20/100,000 doses distribuied

AR

Bels palsy *  Enhanced pharmacovigilance

o Weekly sgnal detection

Uise of targeted soliow-up questonnaires

Individual reports expedited to reguiators

Inciuded in Table 3 of simplfied PSURS

Cumulative analysis included in full PSUR foliowing end of pandemic peniod
Ad hot analyses i reporting rate exceeds 24/100,000 doses distributed

(=10 = T < I = I =

& Incigence will be estimaled in participants of he pesl-autorisation safety study

Convuision »  Enfanced phamacosgilance

o Weekly signal delection

Utse of targeted folow-up quessonnaires

Individual reports expedited bo reguiaiors

Inciuded in Table 3 of simplfied PSURS

Cumulative analysis includied infull PSUR foliowing end of pandemic pericd
Ad hot analyses if reporting rate excesds 3,0004100,000 doses distributed

[=J0 T < I < I

*  Incidence will b= estimaied in participants of he post-auhorisation safety study

Demyeinating disceders | Ennanced pharmacowigilance

o Weekly signal delection

Iise of fargeted folow-up questionnaires

Individual reports expedited o reguisions

Inciuded in Table 3 of simplified PSURs

Cumulative analysis included in full PSUR follwing end of pandemic period
Ad hoc analyses if reporting rate exceeds published incidence rate

[=2 =T = I < ]

»  Incidence wil be estimaled in paricipanis of he post-autorisation safety shudy

Encaphalitis »  Enhanced pharmacowigilance

o Wieekly signal delection

Itse of fangeted folow-up quesionnaires

Indivigual reports expedited to reguiaiors

Inciuded in Table 3 of simplified PSURS

Cumulative analysis includied in full PSUR foliowing end of pandemic period
Ad hoc analyses if reporting rate exceeds 7/100,000 doses distibuled

=2 =T =}

*  Incidence wil b= estimaled in paricipanis of he posi-aumorisation safely shudy

Table continued on the next page.
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Guillain-Bare syndroms

Ennanced phamacowgilance
o Weekly sgnal delection
Use of largeted soliow-up quesionnaires
Individual reports expedibed bo reguiators
Inciuded in Table 3 of simplfied PSURS
Cumulative analysis included in full PSUR following end of pandemic penod
Ad hos analyses if reporting rabe exceeds 20100,000 doses diswibuted
Actve monioring in collaboration with natienal groups/agencies

000000

Incidence will be estimaled in participants of he post-auhorisation safety shudy

Inmreased
concentrations of
hepatic enzymes

Ennanced phammacougilance
o Weekly sgnal delection
o Use of argeted folow-up quesionnaires
o Individual reports expedited o reguiators
o Cumulative analysis included in full PSUR foliowing end of pandemic period
o Ad hat analyses i signal delected

Weuritis

Ennhanced pharmacoigilances
o Weekly sgnal delection
Lise o largeded soliow-up questonnaires
Individual reports expedited bo reguiators
Inciuded in Table 3 of simplified PSURS
Cumulative analysis included in full PSUR following end of pandemic penod
Ad hos analyses if reporting rabe exceeds published incidence rate

O 0000

Incidence will b= estimated in participants of e pest-auihorisation safety sbudy

Vascultis

Ennanced phammacosigilance
o Weekly sgnal delection
Uiz of fargeted folow-up questonnaires
Individual reports expedited b reguiaiors
Inciuded in Table 3 of simplified PSURS
Cumulative analysis included in full PSUR folliowing end of pandemic pemod
Ad hot analyses if reporting rate exceeds 20100,000 doses distibuted

00000

Incidence wil be estimaled in participants of fhe posl-authorisation safety shudy

Vaccination iailure

Ennanced phammacosigilance
o Weekly sgnal delection
Uise of fargeted folow-up questonnaires
Individual reports expedited to reguiators
Inciuded in Table 3 of simplfied PSURs
Cumulative analysis included in full PSUR foliowing end of pandemic period

0o 00

Incidence will b= estimaled in participants of e post-aumorisation safety sbudy

Vaccine efectiveness

55K Biologicals will obiain data from ECOC vaccine effeciivensess studies

A

Fever in children

Additional clinical frial [2-Pan-021)
Rowtine pharmacovigiiance
Cumulative analysis in full PSUR prepared afer the pandemic period

Safely dala indicating higher incidence of fever in the
undesirable effects section of the proposed labeling

Missing data in pregnant
women

Routne phamacovigiance, including follow-up of Gases of pregrancy:

spantaneously reporied by patents and HCPs
enrobedizbsared during post-authorisation safely study
ooserved during cinical Fials

repariad via Pregnancy Registry

A

Missing data in chikdren

Chinical nal Q-Par-021
Post-authonisation safety study (depending on vaccination palicy)

Stalement in proposed labeling that there is imited experience
in children

Limited dafa in subjects
with compensaled
undestying conditions;
Mo data in subjects with
SEVETE UNderying
medical conditions and
immunoCEmpromise

Rawtine pharmacovigilance

Post-authorisation cohort study: individuals will be included based an national
recommendalizns, underfying medical conditions will be documented for post hoc
analyses

A

Routine pharmacovigilance practices involve the following activities:

All suspected adverse reactions that are reported to the personnel of the company are collected and collated in
an accessible manner;

Reporting to regulatory authorities;
Continuous monitoring of the safety profiles of approved products including signal detection and updating of

labeling;

Submission of PSURs;

Meeting other local regulatory agency requirements.
Routine risk minimisation activities may be limited to ensuring that suitable warnings are included in the
product information or by careful use of labelling and packaging.
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OPR Comment: It is recommended to the Delegate that the sponsor should update the RMP
summary to include reference to safety concerns regarding medication errors, contamination
of multi dose vials and coring of the rubber stopper in the antigen vial.

CONCLUSION AND RECOMMENDATIONS TO THE DELEGATE

This is a clearly presented RMP. However, there is lack of clarity about use of the vaccine in
children, additional information that should be included and issues to consider. The key
concerns are that:

Fever in children is presented as an identified risk even though the vaccine is not
indicated for use in this age group;
It is not indicated how additional PhV activities would be undertaken if first use of the
vaccine occurred in the Southern Hemisphere including Australia; and
The proposed PI is non-specific and no Consumer Medicines Information (CMI) was
provided.

It is recommended to the Delegate that the sponsor should:

1. Indicate whether the Pandemic Influenza Vaccine will be available as single dose
syringe and/or multi-dose vials

Sponsor response: Arepanrix HSN1 will not be supplied as single dose syringe. With
pandemic influenza vaccines, multi-dose vials will be used, as was made available with
Pandemrix HIN1 and Arepanrix HIN1 vaccines.

2. Clearly state whether the vaccine is indicated for use in children and, if not, how the
EMA recommendation to specify fever in children as an identified safety concern will be
considered.

Sponsor response: Use in children is not being proposed with this current application for
Arepanrix H5N1.Therefore the EMA recommendation to specify fever in children as an
identified safety concern is not applicable to the Arepanrix H5N1 registration in Australia.

3. Consider the relevance of the Pandemrix HLN1 vaccine narcolepsy reports

for the QPan H5N1 vaccine

Sponsor response: As of 28 Oct 2010, four reports of narcolepsy after Arepanrix HIN1 have
been received. All of the reports were from a single reporter in Canada, and were received as
a letter to the editor of Sleep. The number of reports of narcolepsy received after Arepanrix is
less than the number of reports expected, given the historical incidence rate in Canada and the
number of individual vaccinated. With regards to the narcolepsy reports received in Europe
following Pandemrix HLN1 administration, GSK and the EMA have each concluded that the
information available is insufficient to assess the likelihood of a causal relationship between
Pandemrix HIN1 and narcolepsy. Efforts, including observational studies, to further
investigate this matter are ongoing.

4. Indicate which reports will be expedited taking into account TGA policy

Sponsor response: GlaxoSmithKline Australia complies with the reporting requirements of
adverse events of the “Australian Guideline for Pharmacovigilance Responsibilities of
sponsors of registered medicines regulated by TGA”. For Arepanrix H5N1 too, this guideline
will be complied with.

5. Provide the case definitions and questionnaires that will be used for AESIs
Sponsor response: The case definitions, or references to the published Brighton Collaboration
case definitions, are already included in the RMP under the discussions of each of the events.
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6. Specify how the vaccine effectiveness, post-authorisation studies, paediatric
investigation plan and pregnancy register will be undertaken if the vaccine is first used
in Australia

Sponsor response: All of these are parts of the HLN1 requirements for Europe. It is not clear
how any of them would be implemented in Europe for H5NL1, as this will be considered (by
EMA) after the results from H1N1 are available and evaluated.

7. Provide the protocols, including statistical analysis plans for vaccine effectiveness and
post-authorisation cohort studies and studies in the paediatric investigation plan
Sponsor response: The Company will provide the requested information when an application
to register use of Arepanrix H5N1 in children is submitted in Australia.

8. Provide the pregnancy register data elements and proposed approach to analysis of
these data

Sponsor response: For HIN1, this is an EU requirement for a registry in the EU. As
discussed above, we speculate that this may be clarified for HSN1 after the HIN1 registry
and

data from the study are available and analysed and would not be before third quarter of 2011.

9. Indicate whether the type of activity recommended by the CHMP for rare events is
being considered; if it is under consideration details of the proposed activity should be
provided; if it is not being considered, reasons for this should be presented.

Sponsor response: We have not been able to engage the EMA in discussions about future,
potential H5SN1 activities.

10. Provide information on the outcome of the effectiveness review regarding the
additional activities undertaken with the H1N1 vaccine, indicate whether these will
occur with the H5N1 vaccine, and if they are not planned specify the reasons for this.
Sponsor response: We do not know if we will be able to have the same risk minimization
activities for future pandemic vaccines. The European Union (EU) review of these activities
IS

ongoing for Pandemrix

13. Prepare H5N1 specific PI and CMI that:

* Clearly indicate the situation around the use in children taking into account the EMA
requirement to include fever in children as an identified risk;

» Specify populations where there is missing information and implications of this for
vaccine use; and

* Includes post marketing experience with the Arepanrix HLN1 Vaccine

Sponsor response: The Arepanrix HSN1 Pl and CMI have been amended to clearly state that:
* it is for use in adults greater than 18 years only

* there is limited experience for use with children

* post marketing experience with HIN1 pandemic vaccines is included

VI. Overall Conclusion and Risk/Benefit Assessment

The submission was summarised in the following Delegate’s overview and
recommendations:

AusPAR Arepanrix HSNI Pandemic influenza vaccine GSK Australia Pty Ltd PM-2009-03131-3-2 Page 49 of 69
Date of Finalisation 1 February 2011



Therapeutic Goods Administration

Quality

Arepanrix H5N1 is based on A/Indonesia/5/2005 strain of HS5N1 produced using reverse
genetics wherein the HA & NA’ genes are contributed by H5N1 and the backbone is from
A/PR/8/34 which is also used in seasonal reassortants. The drug substance is prepared from
virus grown in chicken eggs. Clinical lots have been tested.

The proposed shelf life is the antigen and adjuvant vial is 18 months and 36 months
respectively stored at 2-8°C. The product was presented to the 132" meeting of
Pharmaceutical Subcommittee (PSC) held on 24 May 2010. The Committee was unable to
recommend approval at that stage and has agreed to consider it further. The committee was
concerned about the bioburden and the use of multi-dose vials and recommended that the
sponsor also be asked to provide the following, in addition to other matters raised by the
TGA evaluators:

Provide validation data on the most recent three consecutive batches for both
the drug substance and the drug product.

Carry out post-filling dye tests also on the antigen vials and to repeat the tests
on both the antigen and adjuvant vials at the end of their shelf life.

The TGA’s quality evaluators have since reviewed response from the sponsor and report that
the bioburden levels of the intermediates are higher than TGA would prefer. The application
went back to the November 2010 meeting of PSC for another review:

In this meeting, the PSC agreed that the main issues of concern raised at its 132™ meeting
held May 2010 were still unresolved. In particular, the PSC considers that the absence of data
on pre- and post filter integrity testing; the high bioburden action limit proposed for the
antigen and even higher bioburden limit for the adjuvant emulsion and the sponsor’s
continued reliance on precedence as a justification for not improving and/or updating its
processes with regards to sterility aspects do not instil confidence in this product.

The PSC reiterated its objection to the multi-dose vial presentation of this product.

The PSC agreed that the attention of the Advisory Committee on Prescription Medicines
(ACPM) should be drawn to the issues in relation to squalene and the high incidence of
narcolepsy.

The PSC therefore concluded that the approval of this application should be based on clinical
data.

Nonclinical

The nonclinical dossier was appropriately based on H5N1 data. However, the initial intention
of the sponsor was to register Arepanrix HIN1 vaccine. The nonclinical evaluation report
thus refers to Arepanrix HIN1. This should be disregarded as it is now intended that
Arepanrix H5SN1 mock-up vaccine will be registered.

The nonclinical dossier relies on previously submitted data for Pandemrix H5N1 based on
Vietnam strain as well as data based Indonesia strain and new data generated with Q-Pan.

The nonclinical evaluators conclude that immunogenicity and protective efficacy have been
demonstrated in animals as was the ability of the adjuvant to increase the immune response.
The report also noted the inflammatory response due to adjuvant. The data were consistent
with the applicable European guidelines and considered sufficient to support the registration.

" Neuraminidase
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Clinical

Efficacy:

The outcomes in a previous dose ranging study previously with Pandemrix H5N1 (StudyD-
Pan-H5N1- 007) was used to carry forward the 3.75ug-adjuvanted dose for manufacture of
the new vaccine. A new dose ranging study was not conducted with Arepanrix H5N1. This is
considered acceptable.

The dossier was also cross-referenced to the previous clinical studies with Pandemrix H5N1
(Studies D-Pan-H5N1-002 and 008). These three studies have been previously evaluated by
the TGA and have been considered by the (then) Australian Drug Evaluation Committee
(ADEC) in connection with Pandemrix H5N1 vaccine.

Arepanrix HSN1 was studied in two new clinical trials: Q-Pan-H5N1- 001 and Q-Pan-H5N1-
002.

For Study Q-Pan-H5N1- 001, the reported results included HI® and MN® outcomes against
homologous (vaccine) and heterologous strains on Days 21 and 42.

For Study Q-Pan-H5N1- 002, the reported results included HI and MN responses against the
homologous (vaccine) and heterologous strains on Day 42.

Persistence of immunity was also assessed (Day 182) in both studies.

In the absence of known correlates of protective efficacy against HSN1 infection/disease in
humans, the serological correlates used for seasonal influenza vaccines are used for the
assessment of HSN1 (mock-up) vaccines.

Based on European Guidelines which the TGA has adopted, these correlates are (1) SCR™ (>
40% in adults, > 30% in elderly) (2) SCF™ (> 2.5 in adults, > 2.0 in elderly), and (3) SPR*
(> 70% in adults, > 60% in elderly) using HI assay. HI titre of 1:40 is considered protective
in the case of seasonal influenza, where the population is expected to possess some degree of
partial immunity.

Please note also that FDA criteria are more conservative by preferring to use lower limit of
95% confidence interval rather than point estimates. However, the European guidelines
require that pandemic flu vaccines must pass all three criteria instead of any one as is the case
with seasonal flu vaccines.

Please see the Clinical Evaluation Report (CER) for details of the results.

In Study Q-Pan-H5N1- 001, the candidate vaccine (3.75ug-adjuvanted formulation) fulfilled
all three CHMP criteria on Day 42 that is, 21 days after completion of two doses of
vaccination given 21 days apart (see Table 31).

The results for MN were as follows:

® Haemagglutination Inhibition (antibodies using)
® Microneutralisation (antibodies using)

1% Seroconversion Rate

1 Seroconversion Factor (fold increase)

12 Seroprotection Rate
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Table 44:
Days post Viral strain against which MN MN response (%)
vaccination response was measured > 1:28 > 1:40 > 1:80
Day 21 Vaccine strain (A/Indonesia) 100 93.6 80.9
heterologous strain (A/Vietnam) 100 97.9 95.7
Day 42 Vaccine strain (A/Indonesia) 100 100 100
heterologous strain (A/Vietnam) 100 100 95.7

The pre-vaccination titres indicate that the studied population was naive (Tables 8 & 12) with
respect to HA antigen indicating its specificity compared to sizeable proportion of
participants (1/3) having neutralising antibodies at baseline (Tables 10 & 11).

For MN response at Day 182, please see Tables 18 & 19, which indicates drop in titres to will
below those after Dose 2 but above those after Dose 1.

For MN responses to other variants (Anhuil & Turkey) please see Tables 15 & 16.

In Study Q-Pan-H5N1-002, the lot to lot consistency between Q-Pan and D-Pan vaccine was
satisfactorily demonstrated in pairwise statistical comparison (Table 22).

The immunogenicity results in Study Q-Pan-H5N1- 002 are tabulated in Table 30 above.

The three CHMP criteria were fulfilled on Day 42 in both age strata (18-60 years old and >
60 years old) following completion of two doses of vaccine given 21 days apart. The values
had dropped by day 182 in both groups but the three criteria were still nominally met except
seroprotective rate in 18-60 years age group which was below 70%. This was similar to that
seen previously in the study 001. The placebo control validates the HA naive population at
the start and the subsequent immune response to the vaccine.

As in Study Q-Pan-H5N1-001, there was a significant level of pre-existing neutralising
antibodies especially in the elderly group (> 60 years age). At Day 42, 96-100% participants
had titres above 1/80 for the homologous vaccine strain (Indonesia):

Table 45:
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The pre-existing neutralising antibodies and heterologous (Vietnam strain) response to
vaccination at Day 42 were as seen in Table 27 above.

Safety:
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The combined safety experience with Arepanrix in the above two clinical studies consists of
7048 doses of the candidate vaccine in 2456 recipients. The safety follow-up included
solicited adverse events (AE) within 7 days of a vaccine dose, unsolicited AEs within 21
days, and follow-up for SAEs (and other medically attended events, events of special interest
such as potentially immune mediated disease or new onset of chronic disease) up to 182 and
364 days in Studies Q-Pan 001 and 002 respectively.

In Study Q-Pan-H5N1001, the reported AEs included:

Table 46:
(%) Q-Pan Q-Pan Q-Pan D-Pan D-Pan
zero adjuvant | %% adjuvant | full adjuvant | full adjuvant | ¥2 adjuvant

Solicited AEs
Pain 14.8 74.9 81.7 85.2 72.9
Redness 0.0 0.7 23 4.0 2.1
Swelling 0.0 3.7 6.0 9.1 3.4
Fatigue 12.9 21.7 29.2 30.2 32.3
Fever 0.0 1.7 1.7 4.0 3.8
Headache 20.6 26.4 31.2 30.2 28.9
Muscle ache 11.0 39.8 36.5 41.6 30.9
Shivering 3.2 7.7 8.3 10.4 6.2
ﬁ;soliéiaes(; e 44.9 47.0 50.7 53.6 60.1
Lymphadenopathy 0 2.0 2.0 4.6 2.7

Overall, 21% participants required medically attended visit and < 3% were reported with
potentially immune-mediated event through to the Day 182 with no differences between the
groups. One instance of breast mass was reported. Fifteen SAEs included eight in a single
individual. None were considered treatment related. No deaths were reported. There were
three reports of pregnancies (D-Pan) with healthy baby delivered in one and information
pending in others.

In Study Q-Pan-H5N1002, the reported AEs included:
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Table 47:
%) Q-Pan Placebo
18-64 years > 64 years > 64 years | 18-64 years
Solicited AEs
Pain 80.5 58.0 8.0 14
Redness 4.9 5.7 0.1 0.5
Swelling 7.1 6.1 0.1 0.5
Fatigue 27.2 15.2 10.6 15.8
Fever 2.8 1.6 0.8 2.4
Headache 27.8 14.4 10.2 21.3
Muscle aches 39.3 21.1 8.7 13.3
Shivering 12.0 5.5 3.7 7.1
Sweating 8.2 2.3 2.3 5.4
Joint. pain at other 18.8 115 6.3 79
location
ﬁ;solicilizs;\E one 44.1 41.8 35.0 41.8
Influenza like illness 1.6 0.7 2.2 1.6

The percentage requiring medically attended visit was 22.7% in Q-Pan compared to 21.6% in
placebo through to the Day 182. Eight participants reported AEs of special interest or
potentially immune related of which seven were in Q-Pan group and included one participant
each reporting facial palsy, 4™ cranial nerve palsy and erythema nodosum, and two
participants each reporting psoriasis and polymyalgia rheumatica. The one instance of report
in placebo group was ocular myasthenia. A total of 119 SAEs were reported in 88
participants [67 (1.9%) in Q-Pan and 21 (1.8%) in placebo] through to the Day 182 and were
not considered treatment-related by the sponsor. Four deaths occurred in Q-Pan and two
deaths in placebo group during the study (CER Table 13B). Three pregnancies were reported
during the study. Two underwent elective termination and the third delivered a baby with
unresolved atrial septal defect at the time of reporting (placebo group). Nine more
pregnancies were reporting between Days 43-182. Two healthy deliveries and one elective
termination were reported with the outcome pending in the remaining six cases.

An integrated safety analysis of all eight Q/D-Pan studies is also included in the CER.
Emerging safety issues: post market data

A number of cases of narcolepsy have been reported in Europe in association with the use of
Pandemrix H1N1 vaccine. The EMA last posted information on its website on 23 September
2010 concluding®® that the available evidence did not confirm a link and more information
was being gathered. The analysis was based on 81 reports from health professionals through
spontaneous reporting; 34 from Sweden, 30 from Finland, 10 from France, 6 from Norway,
and one from Portugal. In addition, 13 consumer reports from Sweden and two from Norway
were also received. The EMA communiqué suggested that Pandemrix HIN1 has been used in
at least 30.8 million Europeans.

13 http://mww.ema.europa.eu/docs/en GB/document library/Press release/2010/09/WC500096998.pdf
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The sponsor has also been in communication with the TGA, most recently in October 2010
providing updated safety assessment current to 20 September 2010. The narcolepsy case
reports tally now stands at 83.

This issue has likely implications for all Pandemrix and Arepanrix HSN1 products as well
because this effect has not been reported with other HLN1 vaccines.

The issue is currently being assessed and may also require input from the Advisory
Committee of Safety of Medicines (ACSOM).

However, pending finalisation of attribution of causality and quantification of risk, it seems
advisable that this occurrence be acknowledged in the Arepanrix and Pandemrix PI
documents.

Risk Management Plan

The RMP has been evaluated by the Office of Product Review and the sponsor is requested to
address the OPR comments in its Pre-ACPM response.

Risk-Benefit Analysis

This is an application for a new manufacturing site. In the context of a biological product a
full developmental dossier was required and the product is treated as a new entity (Arepanrix
H5N1). The related registered product is Pandemrix H5N1 vaccine which has same
specifications, indications and directions for use.

The data provided in the quality, toxicology and clinical dossiers were consistent with
European requirements for pandemic influenza vaccines. The H5N1 vaccine is a mock-up
vaccine implying that the actual product to be used in the event of a pandemic is expected to
be based on a different strain but for which it will serve as a model.

The registration of mock-up vaccines is intended to expedite the process of updating vaccine
strain and supply in an actual pandemic situation. In Australia, however, it is understood that
new immunogenicity data and dosing information will be required for such updates.

The influenza virus A/H5N1, which causes highly lethal infection in humans and has been
circulating in water birds for many years, has so far not domesticated to pigs or humans. In
light of accumulating knowledge about the reassortment of H1N1, there is increased
awareness among scientific community that heightened surveillance of pig herds is needed.
The H1N1 2009 strain is now widely circulating in humans and in its current form no longer
considered pandemic potential. It is also now part of trivalent seasonal influenza vaccines.

The immunogenicity data obtained in Studies Q-Pan 001 and 002 with Arepanrix were
consistent with those previously seen with Pandemrix. All CHMP criteria were satisfactorily
met after two doses of vaccine using HI assay, but not after Dose 1. The immunity drops to
post-Dose 1 level at 6 months mark.

The use of functional antibody measurements such neutralising titre is generally preferred for
establishing serological correlates of protection against clinical infection or disease.
However, such correlate has never been established for influenza.

The serological correlates using HA antibodies (measured by HI or SRH**) continue to be
used for seasonal flu vaccines.

As has been noted in the past in registering pandemic influenza vaccines, it is reasonable to
extrapolate these criteria to avian strains such as H5N1. However, for a strain which is not

14 Single Radial Haemolysis
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circulating in humans (naive population), the validity of such criteria remains unknown. The
regulatory guidelines require concomitant measurement of neutralising antibodies. The
functional neutralising antibodies response in Studies Q-Pan 001 and 002 was also similar to
that known previously as well as between vaccines manufactured at Dresden or Quebec.

Similarly, the adverse effects profile in Studies Q-Pan 001 and 002 was unchanged relative to
that seen previously as well as between Dresden and Quebec products. The solicited adverse
events clearly point towards dose effect and adjuvant effect.

The long term consequences of ASO3 adjuvant system, if any, are unknown. Its use is
associated with heightened immune response as reflected in the smaller amount of antigen
(3.75ug per adult dose) required which is considered an advantage from supply point of view.
Please note that an ASO3 based vaccine (Arepanrix HIN1) has only now been used
extensively in Europe in unselected population. In this context any long-term effects as well
as the significance of reports of narcolepsy remain of interest. To the extent of knowledge of
prescription medicines area in TGA, there has not been any supply of Arepanrix HIN1 in
Australia (such as through avenues for supply of unregistered medicines).

The Advisory Committee on Prescription Medicines (ACPM) is requested to comment and
provide guidance to the following matters, in addition to any other issue which it may take

up:

Quality aspects.

Multi-dose vials: it is not clear whether single dose vials are feasible and what kind of
quality data may be needed for a product supplied as separate antigen & adjuvant multi-
dose vials which are mixed at the time of administration. The sponsor may wish to address
this in its pre-ACPM response. Please note that Pandemrix HS5N1 and HIN1 have been
approved as multi-dose vials.

Advice and any input into the reports of narcolepsy associated with Arepanrix H1IN1
vaccine in Europe.

PROPOSED ACTION

Pending consideration by the ACPM and subject to satisfactory resolution of product quality
aspects, the Delegate proposes to approve of the application PM-2009-03131-3-2 for
registration of Arepanrix H5N1 pandemic influenza vaccine manufactured in Quebec. The
vaccine is supplied in multi-dose vials (antigen and adjuvant separately) such that each
0.5mL of mixed vaccine contains 3.75ug HA antigen adjuvanted to ASO3 complex.

The vaccination schedule is two IM doses (0.5mL each) given at least 21 days apart in adults
18 years old and above.

The Committee’s advice is requested.

Response from Sponsor (1-5)
1. Manufacturing Issues raised by PSC

PSC is requesting tighter limits for bioburden limits of antigen intermediates. It
should be noted that the pre-filtration bioburden action limit for monowvalent bulks of
Arepanrix H5N1 are in line with that approved for the other pandemic influenza
vacecines, Pandemrix H5SN1 and Pandemrix HINT.
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In view of the characteristics of the filter units employed to sterile filter the HSN1
drug substance, the Company considers that the limit of 210CFU/10mL (equivalent to
100CFU/100mL) prior to the pre-filtration through a bacteria-retaining filter provides
an acceptable sterility assurance level for the product comparable to or exceeding the
limit of 10 CFU/100mL commonly used in the pharmaceutical industry for aseptically
manufactured products.

To further demonstrate the safety margin with respect to bioburden removal a risk assessment
based on the ICH Guideline Q5A (appendix 5)*° was made and submitted to the TGA.

2. Non Clinical Data

Non clinical data has been presented on both Pandemrix H5N1 and Arepanrix H5SN1
and considered sufficient to support registration of Arepanrix H5N1. The labelling
recommendations in the TGA’s non-clinical evaluation report have been reviewed and
Arepanrix H5N1 PI amended accordingly.

3. Clinical Efficacy Data

Two pivotal studies (Q-Pan-001 and Q-Pan-002) demonstrated that Arepanrix H5N1
is able to elicit a strong immune response against the vaccine strain and met the
CHMP criteria for the immunological endpoints (seroprotective rate, seroconversion
rate and seroconversion factor) of a pandemic influenza vaccine.

Persistence of the immune response up to 6 months after vaccination with Arepanrix
H5N1 was also demonstrated.

The labelling recommendations in the TGA’s clinical evaluation report have been
reviewed and Arepanrix HSN1 PI amended accordingly.

4. Safety

No unexpected safety findings were identified with the clinical trials submitted with
Arepanrix H5N1 application.

Following the use of HIN1 pandemic vaccines in 2009/10, post-marketing experience
with ASO3-containing vaccines containing 3.75 ng HA derived from
A/California/7/2009 HIN1, Pandemrix HIN1 and Arepanrix HIN1 are now available.

5 ICH Topic Q 5 A (R1) Quality of Biotechnological Products: Viral Safety Evaluation of Biotechnology
Products Derived from Cell Lines of Human or Animal Origin. CPMP/ICH/295/95.
www.ema.europa.eu/pdfs/human/ich/029595en.pdf
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We would like to state that Arepanrix HIN1 was not marketed/supplied in Australia
or in Europe. but only in Canada.

We confirm that all the recently EU reported narcolepsy reports were following
administration of Pandemrix HIN1 only. Therefore the statements in the Delegate’s
Overview regarding narcolepsy reports with Arepanrix HIN1 are incorrect.

As of 28 Oct 2010, 4 reports of narcolepsy after Arepanrix HIN1 have been received.
All of the reports were from a single reporter in Canada. and were received as a letter
to the editor of Sleep. The number of reports of narcolepsy received after Arepannx
HINI 1s less than the number of reports expected. given the historical incidence rate
i Canada and the number of individual vaceinated.

With regards to the narcolepsy reports received in Europe following Pandemrix HIN1
administration. GSK and the EMA have each concluded that the available information
1s insufficient to assess the likelihood of a causal relationship between Pandemrix
HIN1 and narcolepsy. Efforts. including observational studies. to further investigate
this matter are ongoing.

5. Risk Management Plan

The questions raised in the RMP evaluation have been responded to as a separate
response. The major concerns highlighted in the RMP evaluation were clarification of
pharmacovigilance processes in a pandemic situation and use i paediatrics.

It should be noted that the EU H5N1 RMP that we provided was prepared without
guidance from the EMA.

Following the recent experience with Pandemrix HIN1, the registry details and
findings are still being analysed and reviewed by both the company and EMA. Once
these evaluations have been completed. 1t 1s likely that due consideration to
developing requirements for HSN1 will be developed in consultation with the EMA.

We anticipate that the Pandemrix H5N1 and Arepanrix HSN1 RMP will be revised
when more specific guidance is available and we commit to providing the TGA with a
copy of the updated Arepanrix HSN1 RMP when available.

As the current Arepanrix H5N1 application is only for use in adults, the requested
mformation on paediatric trials 1s not being provided.

Advisory Committee Considerations

The Advisory Committee on Prescription Medicines (ACPM) (which has succeeded ADEC),
having considered the evaluations and the Delegate’s overview, as well as the sponsor’s
response to these documents, agreed with the Delegate’s proposal.

1. ACPM recommended approval of the submission from GlaxoSmithKline Australia Pty
Ltd to register the new chemical entity pandemic influenza A H5N1 inactivated, split-virion,
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ASO3 adjuvanted monovalent vaccine (AREPANRIX) suspension for injection 2.5 mL vial
with adjuvant emulsion 2.5 mL vial for the indication:

Prophylaxis of influenza in an officially declared pandemic situation.
Arepanrix should be used in accordance with official recommendations.

In making this recommendation the ACPM considered that the risk benefit profile was
appropriate to support the proposed indication. However, the ACPM advised that the
incidence of narcolepsy reported with Pandemrix HLN1 vaccine in Europe was not a clear
safety signal. The ACPM noted the concern raised by the sponsor in relation the feasibility
of complying with strict bioburden limits for multi dose vials.

The ACPM expressed concern about the lack of paediatric data as this population group
would be vulnerable in a declared epidemic and noted the sponsor’s undertaking on this
matter.

2. The specific conditions of registration should include:
Specific inclusion in the Risk Management Plan (RMP) of:

The continuation of the monitoring of the adverse event continuum of sleepiness to
narcolepsy.

Use in paediatric population.

3. Changes to the Product Information (PI) and Consumer Medicines Information (CMI)
recommended prior to approval include:

Amendments in the Dosage and Administration section to ensure the safe use of multi
dose vials.

Amendments in the Precautions and Side-Effects section on the possibility of
sleepiness and narcolepsy as adverse events.

Outcome

Based on a review of quality, safety and efficacy, TGA approved the registration of
Arepanrix H5N1 pandemic influenza vaccine suspension for injection (2.5mL vial with
adjuvant emulsion 2.5mL vial), indicated for:

Prophylaxis of influenza in an officially declared pandemic situation.
Arepanrix H5N1should be used in accordance with official recommendations.
Attachment 1. Product Information

The following Product Information was approved at the time this AusPAR was published.
For the current Product Information please refer to the TGA website at www.tga.gov.au.
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PRODUCT INFORMATION
Arepanrix™ H5N1 Pandemic Influenza Virus Vaccine (split virion, inactivated, AS03
adjuvanted)

NAME OF THE MEDICINE
Arepanrix H5N1 Pandemic Influenza Virus Vaccine ( split virion, inactivated, AS03 adjuvanted).

DESCRIPTION
Suspension and emulsion for combination into an emulsion for injection.

The antigen composition will be determined depending on the strain for the pandemic influenza
that will be recommended by the World Health Organisation (WHO).

Each 0.5mL vaccine dose contains 3.75 micrograms™ of antigen® of the recommended strain and

is adjuvanted with AS03>.

*haemagglutinin

2propagated in eggs

*The GlaxoSmithKline proprietary AS03 adjuvant system is composed of squalene (10.68 milligrams), DL-a-
tocopherol (11.86 milligrams) and polysorbate 80 (4.85 milligrams)

Each 0.5mL vaccine dose also contains the excipients thiomersal, sodium chloride, sodium
phosphate dibasic, potassium phosphate monobasic, potassium chloride and water for injections.
The vaccine may also contain the following residues: egg residues including ovalbumin,
formaldehyde, sucrose and sodium deoxycholate.

CLINICAL PHARMACOLOGY

Clinical Trials

Clinical studies have been generated with H5N1 strain with pandemic potential.

Immune response against A/Indonesia/5/2005 (H5N1) strain

Two clinical studies have evaluated the immunogenicity of Arepanrix HSN1 containing the
A/Indonesia/5/2005 (H5N1) strain in subjects from the age of 18 years onwards following a 0, 21
days schedule.

In study Q-Pan-001, the immunogenicity of Arepanrix H5SN1 containing the A/Indonesia/5/2005
(H5N1) strain up to twenty-one days after the second dose was evaluated in more than 1,500
subjects 18-60 years and above 60 years of age.

The seroprotection rate, the seroconversion rate and seroconversion factor for anti-haemagglutinin
(anti-HA) twenty-one days after the second dose were as follows:
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Table 1: Anti-HA antibodies against vaccine strain at Day 21 after second dose (Study Q-Pan 001)

anti-HA antibody Against A/Indonesia/5/2005
18-60 years >60 years
Seroprotection rate*" 91% 76.8%
Seroconversion rate” 91% 76.4%
Seroconversion factor’ 51.4 17.2

*anti-HA 21:40

'seroprotection rate (i.e. proportion of subjects with HI titre > 1:40);

’seroconversion rate (i.e. proportion of subjects who were either seronegative at pre-vaccination and have a
protective post-vaccination titre of > 1:40, or who were seropositive at pre-vaccination and have a 4-fold
increase in titre);

*seroconversion factor (i.e. ratio of the post-vaccination GMT and the pre-vaccination GMT)

Percentage of subjects with a 4-fold increase in serum neutralising antibody titre twenty-one days
after the second dose was 94.4% for the subjects aged 18-60 years and 80.4% for the subjects
over 60 years of age.

In another clinical study, (Q-Pan-002), where different formulations of Arepanrix HSN1 containing
the A/Indonesia/5/2005 (H5N1) strain were compared, a group of subjects aged 18-64 years
(N=145) received 3.75 ug HA/AS03 per 0.5 ml. The seroprotection rate, the seroconversion rate
and seroconversion factor for anti-haemagglutinin (anti-HA) twenty-one days after the first and
second dose were as follows:

Table 2: Anti-HA antibodies against vaccine strain at Day 21 after first and second doses (Study
Q-Pan 002)

anti-HA antibody Against A/Indonesia/5/2005
21 days after 1* dose 21 days after 2" dose
Seroprotection rate*’ 41.7% 97.2%
Seroconversion rate” 41.7% 97.2%
Seroconversion factor® 4.5 92.9

*anti-HA 21:40

1seroprotection rate (i.e. proportion of subjects with HI titre > 1:40);

’seroconversion rate (i.e. proportion of subjects who were either seronegative at pre-vaccination and have a
protective post-vaccination titre of > 1:40, or who were seropositive at pre-vaccination and have a 4-fold
increase in titre);

*seroconversion factor (i.e. ratio of the post-vaccination GMT and the pre-vaccination GMT)

A 4-fold increase in serum neutralising antibody titres was observed in 76.6% of subjects at day 21
and 97.9% at day 42.

Persistence of immunogenicity:

In the study Q-Pan-002, persistence of immunogenicity up to 6 months after the second dose was
also evaluated. The seroprotection rate, the seroconversion rate and seroconversion factor for
anti-haemagglutinin (anti-HA) antibody at day 180 were respectively 54.6%, 54.6% and 5.6. A 4-
fold increase in serum neutralising antibody titers at this time point was observed in 91.5% of
subjects.

Cross-reactivity
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The candidate vaccine showed the ability to induce a cross-reactive immune response against
AlVietnam/1194/2004.

In the study Q-Pan-001, percentage of subjects with a 4-fold increase in serum neutralising
antibody titre twenty-one days after the second dose was 65.5% for the subjects aged 18-60 years
and 24.1% for the subjects over 60 years of age.

In the study Q-Pan-002, the seroprotection rate, seroconversion rate and seroconversion factor for
anti-haemagglutinin (anti-HA) antibody were as follows:

Table 3: Anti-HA antibodies against vaccine strain A/Vietnam/1194/2004 at Day 21 after first and
second doses (Study Q-Pan 002)

anti-HA antibody Against A/Vietnam/1194/2004
21 days after 1* dose 21 days after 2" dose
Seroprotection rate*” 15.3% 63.9%
Seroconversion rate” 13.2% 61.8%
Seroconversion factor’ 1.9 7.6

*anti-HA 21:40

1seroprotection rate (i.e. proportion of subjects with Hl titre > 1:40);

’seroconversion rate (i.e. proportion of subjects who were either seronegative at pre-vaccination and have a
protective post-vaccination titre of > 1:40, or who were seropositive at pre-vaccination and have a 4-fold
increase in titre);

*seroconversion factor (i.e; ratio of the post-vaccination GMT and the pre-vaccination GMT)

A 4-fold increase in serum neutralising antibody titres was obtained in 44.7% of subjects twenty-
one days after the first dose, 53.2% twenty-one days after the second dose and 38.3% six months
after the second dose.

Information from non-clinical studies

The ability to induce protection against homologous and heterologous vaccine strains was
assessed non-clinically with A/Indonesia/05/05 (H5N1) using ferret challenge models.

Challenge with a homologous pandemic H5N1 strain (A/Indonesia/5/05)

In this protection experiment, the ferrets (six ferrets/group) were immunized intramuscularly with
vaccine candidate containing three different doses of H5N1 antigen (7.5, 3.8 and 1.9 ug of HA
antigen) adjuvanted with the standard dose or half dose of AS03. Control groups included ferrets
immunized with adjuvant alone and non-adjuvanted vaccine (7.5 micrograms HA). Ferrets
immunized with the non adjuvanted H5N1 influenza vaccine were not protected from death and
showed similar lung viral loads and degree of viral shedding in the upper respiratory tract as those
exhibited by ferrets immunized with the adjuvant alone. Conversely the combination of a range of
doses of H5N1 antigen with AS03 adjuvant was able to protect against mortality and to reduce
lung virus loads and viral shedding after intra-tracheal challenge with a homologous wild type
H5N1 virus. Serological testing indicated a direct correlation between vaccines induced HI and
neutralising antibody titres in protected animals compared to antigen and adjuvant controls.
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Challenge with a heterologous pandemic H5N1 strain (A/Hong Kong/156/97)

In this protection experiment, the ferrets (six ferrets/group) were immunized intramuscularly with
vaccine candidate containing four different doses of H5N1 antigen (3.75, 1.5, 0.6 and 0.24 ug of
HA antigen) adjuvanted with half dose of AS03. In addition, one group of six ferrets were
immunized with vaccine candidate containing 3.75 g H5N1 + full dose of AS03 and one control
group included ferrets immunized with non-adjuvanted vaccine (3.75 micrograms HA). The results
of this heterologous challenge study indicate 80.7%-100% protection in all adjuvanted candidate
vaccines compared to 43% protection with the non adjuvanted vaccine, showing the benefit of
AS03 adjuvantation.

INDICATIONS
Prophylaxis of influenza in an officially declared pandemic situation.
Arepanrix H5N1 should be used in accordance with official recommendations.

CONTRAINDICATIONS
History of an anaphylactic reaction (i.e. life-threatening) to any of the constituents or trace residues

of this vaccine. (Also see Precautions section).

PRECAUTIONS
Caution is needed when administering this vaccine to persons with a known hypersensitivity (other

than anaphylactic reaction) to the active substance, to any of the excipients and to residues.

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.

If the pandemic situation allows, immunisation should be postponed in patients with severe febrile
illness or acute infection. However, healthcare providers need to assess the benefits and potential
risks of administering the vaccine to those patients.

Arepanrix H5N1 should under no circumstances be administered intravascularly or intradermally.

Antibody response in patients with endogenous or iatrogenic immunosuppression may be
insufficient.

A protective immune response may not be elicited in all vaccinees.

Effects on Fertility:

There were no effects on the mating performance or fertility of female rats in a reproductive and
developmental toxicity study in which rats were intramuscularly injected with Arepanrix H5N1 (1.5
pg H5 antigen, 0.1mL ASO03) 28 days prior to mating, and on gestation days 7, 9, 12 and 16, and
postnatal day 7 (see also Use in Pregnancy).
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Carcinogenicity:
No carcinogenicity studies have been conducted with Arepanrix H5SN1 or AS03 adjuvant.

Genotoxicity:

In standard genotoxicity tests, AS03 adjuvant was not mutagenic in Salmonella typhimurium, E,
coli WP2uvrA, or mouse lymphoma L5178Y cells in vitro, nor did it induce micronuclei in rat bone
marrow erythrocytes in vivo.

Use in Pregnancy (Category B2):

No data have been generated in pregnant women with Arepanrix H5N1 and with the AS03
adjuvant contained in the vaccine. Data from vaccinations with interpandemic trivalent vaccines in
pregnhant women do not indicate that adverse foetal and maternal outcomes were attributable to
the vaccine.

In a reproductive and developmental toxicity study in which female rats were intramuscularly
injected with Arepanrix H5N1 (1.5 pg H5 antigen, 0.1mL AS03) 28 days prior to mating, and on
gestation days 7, 9, 12 and 16, and postnatal day 7, there were no significant toxicological effects
on the dams, or their foetuses or pups. Anti-H5 antibodies were detected in all vaccine-treated
females, and their foetuses and pups.

Healthcare providers need to assess the benefits and potential risks of administering the vaccine
to pregnant women.

Use in Lactation:
No data have been generated in breast-feeding women.

In a reproductive and developmental toxicity study with Arepanrix H5N1 in female rats, maternal
treatment prior to mating, during gestation and lactation had no effects on pup development,
assessed to lactation day 25. There was evidence of transfer of maternal antibodies to pups (see
also Use in Pregnancy).

Interactions

No data are available on the concomitant administration of Arepanrix H5SN1 with other vaccines.
Therefore, Arepanrix H5N1 is not intended to be given at the same time as other vaccines.
However, if co-administration with another vaccine is indicated, immunisation should be carried out
on separate limbs. It should be noted that the adverse reactions may be intensified.

The immunological response may be diminished if the patient is undergoing immunosuppressant
treatment.
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False positive ELISA serologic tests for HIV-1, Hepatitis C, and especially HTLV-1 may occur
following influenza vaccination. These transient false-positive results may be due to cross-reactive
IgM elicited by the vaccine. For this reason, a definitive diagnosis of HIV-1, Hepatitis C, or HTLV-1
infection requires a positive result from a virus-specific confirmatory test (e.g, Western Blot or
immunoblot).

ADVERSE REACTIONS

Clinical Trial Experience

Clinical studies have been generated with H5N1, strain with pandemic potential.

These studies have evaluated the incidence of adverse reactions in approximately 3,800 subjects
from the age of 18 years onwards who received Arepanrix H5N1 containing A/Indonesia/5/2005
(H5N1) strain with at least 3.8 ug HA.

The reactogenicity of vaccination was solicited by collecting adverse events using standardised
forms for 7 consecutive days following vaccination with Arepanrix HSN1 or placebo (Day 0 to Day
6). The average frequencies of solicited local and general adverse events reported within 7 days
after vaccination dose are presented below:

Table 4: Percentage of doses followed by Solicited Local or General Adverse Events within 7 days
of any vaccination with Arepanrix HSN1 (Total Vaccinated Cohort)

AREPANRIX H5N1 Placebo
Local N = 6647 doses N = 2209 doses
Pain 73.1 12.0
Swelling 6.7 0.4
Redness 5.25 0.4
General N = 6639 doses N = 2210 doses
Muscle Aches 31.4 10.2
Headache 20.9 14.2
Fatigue 21.4 12.1
Joint Pain 15.2 6.0
Shivering 9.0 4.6
Sweating 5.7 3.3
Fever, 238°C 1.9 1.0

A clinical study evaluated also the reactogenicity in children 3to 5 and 6 to 9 years of age who

received either a full or a half dose of an AS03-adjuvanated vaccine manufactured using a
different process and containing 3.75 pg HA derived from A/Vietham/1194/2004 (H5N1). In
addition to the solicited adverse reactions reported for adults (Table 4), solicited adverse reactions
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reported very commonly in this age group were injection site induration, drowsiness, irritability and
loss of appetite.

Undesirable effects reported are listed within body systems and categorised by frequency
according to the following definitions:

Very common (21/10)

Common (=1/100 to <1/10)

Uncommon (=1/1,000 to <1/100)

Rare (=1/10,000 to <1/1,000)

Very rare (<1/10,000)

Not known (cannot be estimated from the available data).

Blood and lymphatic system disorders: Uncommon: lymphadenopathy

Psychiatric disorders: Uncommon: insomnia

Nervous system disorders: Uncommon: dizziness, paraesthesia

Ear and labyrinth disorders: Uncommon: vertigo

Respiratory, thoracic and mediastinal disorders: Uncommon: dyspnoea

Gastrointestinal disorders: Common: nausea, diarrhoea; Uncommon: abdominal pain, vomiting,

dyspepsia, stomach discomfort
Skin and subcutaneous tissue disorders: Uncommon: pruritus, rash

Musculoskeletal and connective tissue disorders:

Uncommon: back pain, musculoskeletal stiffness, neck pain, muscle spasms, pain in extremity
General disorders and administration site conditions: Uncommon: injection site reactions

(such as bruising, induration, pruritus, warmth), asthenia, chest pain, malaise

Post Marketing Data
No post-marketing surveillance data are available following Arepanrix H5N1.In addition to the

adverse reactions reported in the clinical trials, the following have been reported during post-
marketing experience with AS03-containing vaccines containing 3.75 pug HA derived from
A/California/7/2009 (H1N1):

Immune system disorders: Anaphylaxis, allergic reactions

Nervous system disorders: Febrile convulsions

Skin and subcutaneous tissue disorders: Angioedema, generalised skin reactions, urticaria

In addition, from Post-marketing surveillance with interpandemic trivalent vaccines, the following
additional adverse events have been reported:
Blood and lymphatic system disorders: Transient thrombocytopenia.
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Nervous system disorders: Neuralgia, convulsions, neurological disorders, such as

encephalomyelitis, neuritis and Guillain Barré syndrome.
Vascular disorders: Vasculitis with transient renal involvement.

DOSAGE AND ADMINISTRATION

Dosage
Adults from the age of 18 years onwards should receive two doses of Arepanrix H5N1, the first

administered at an elected date, the second at least three weeks after the first dose for maximum
efficacy.
Vaccination should be carried out by intramuscular injection.

Populations

Children

The experience of Arepanrix H5N1 in children is limited.

Method of Administration

Arepanrix H5N1 consists of two containers: one multidose vial containing the antigen (suspension)
and a second multidose vial containing the adjuvant (emulsion). The suspension is a colourless
light opalescent liquid. The emulsion is a whitish homogeneous liquid.

Prior to administration, the two components should be mixed.

Instructions for mixing and administration of the vaccine:

1. Before mixing the two components, the emulsion and suspension should be shaken and
inspected visually for any foreign particulate matter and/or abnormal physical appearance.

2.  The vaccine is mixed by withdrawing the contents of the vial containing the emulsion by
means of a syringe and by adding it to the vial containing the suspension.

3. After the addition of the emulsion to the suspension, the mixture should be well shaken. The
mixed vaccine is a whitish emulsion. In the event of other variation being observed, discard
the vaccine.

4.  The volume of Arepanrix H5N1 (5 ml) after mixing corresponds to 10 doses of vaccine.

5. The vial should be shaken prior to each administration.

6. Each vaccine dose of 0.5 ml is withdrawn into a syringe for injection. The vaccine should be
allowed to reach room temperature before use.

7.  The needle used for withdrawal must be replaced by a needle suitable for intramuscular
injection.
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Any unused product or waste material should be disposed of in accordance with local
requirements.

In the absence of compatibility studies, this medicinal product must not be mixed with other
medicinal products.

OVERDOSAGE
Insufficient data are available.

For advice on management of over dosage, please contact the Poisons Information Centre on
131126

STORAGE
Arepanrix H5N1 must be stored in a refrigerator between +2°C and +8°C and be protected from
light. DO NOT FREEZE.

The expiry date of the vaccine is indicated on the label and packaging. The shelf life of Arepanrix
H5N1 is 18 months for antigen vial and 3 years for adjuvant vial from the date of manufacture if
stored between temperatures of +2°C and +8°C.

After mixing, the vaccine should be used within one working day.

PRESENTATIONS
2.5 ml suspension in a vial (type | glass) for 10 doses with a stopper. Pack size of 50.

2.5 ml emulsion in a vial (type | glass) for 10 doses with a stopper. Pack size of 25 X 2.

MANUFACTURER:

ID Biomedical Corporation of Quebec
2323 Parc Technologique Blvd
Sainte Foy QC G1P4R8

Canada

DISTRIBUTED IN AUSTRALIA BY:

GlaxoSmithKline Australia Pty Ltd,
Level 4,

436 Johnston Street,

Abbotsford, Victoria, 3067.

Date of TGA approval: 10 February 2011
Arepanrix™ is a trademark of the GlaxoSmithKline group of companies.

Version 1.0
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Therapeutic Goods Administration

PO Box 100 Woden ACT 2606 Australia
Email: info@tga.gov.au Phone: 1800 020 653 Fax: 02 6232 8605
www.tga.gov.au
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