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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.

Copyright
© Commonwealth of Australia 2010

This work is copyright. Apart from any use as permitted under the Copyright Act 1968, no part may be
reproduced by any process without prior written permission from the Commonwealth. Requests and inquiries
concerning reproduction and rights should be addressed to the Commonwealth Copyright Administration,
Attorney General’s Department, National Circuit, Barton ACT 2600 or posted at http://www.ag.gov.au/cca

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd Page 2 of 90
PM-2009-00817-3-2 Date of Finalisation 2 August 2010



Therapeutic Goods Administration

Contents

Introduction to Product SUDMISSION ......oovieeiiiieee e
SUDMISSION DELAIIS ..ottt e et e e e e e eeeeeane

Product Background ..........cuoeiiiiiii e
RegQUIALONY STAtUS .....eeiiiiei e e
Product INfOrmMation .........coooiiiiiii e
I1. QuUAlItY FINAINGS..eiiiiiiiiiiiieee e
Drug Substance (active ingredient).........ccccococeviiiiiiiinie e
1 Lo [ = o Yo [ Lo TR
Bioavailability ..o
Quality Summary and CoNCIUSIONS.......cccoiiiiiiieiee e
. Nonclinical FINAINGS ...coooiiiiii e
INEFOAUCTION ..
JLICe 24X ] [0 o )Y TR SURSPR
Nonclinical Summary and CONCIUSIONS .......cccoviiiiiiieiicie e
V. Clinical FINAINGS ..ccveiiiiieee e s
INEFOAUCTION ..
PharmacoKiNEtiCS ......cccviiiii e

V. Pharmacovigilance FINAINGS.......ccccoiiiiiiiiiiii e
Risk Management PIan ...
VI.  Overall Conclusion and Risk/Benefit Assessment............cccec......

QUATIEY e
(N[0 o L1 T a1 oT= | IR

(O 1 0T o= USSR
Risk-Benefit ANaAlYSIS....c.ooiiiiiie s
OULCOIME .ttt e bt e e ab e e e eaees

Attachment 1. Product INTOrmation ......oooeueee i

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd
PM-2009-00817-3-2 Date of Finalisation 2 August 2010

Page 3 of 90



Therapeutic Goods Administration

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):

Container(s):

Pack size(s):

Approved Therapeutic use:

New Biological Entity (new combination vaccine)

Approved

2 August 2010

Haemophilus influenzae type b Polyribose ribitol phosphate and
group C Meningococcal polysaccharide conjugate vaccine
Menitorix

GlaxoSmithKline (GSK) Australia Pty Ltd

Level 4, 436 Johnston Street, Abbotsford, Victoria 3067

Powder for Injection. Separate 0.5ml of liquid saline diluent.

Polyribose ribitol phosphate — Haemophilus influenzae type b(5
micrograms), conjugated to Tetanus toxoid (12.5 micrograms),
and Meningococcal polysaccharide — Group C (5 micrograms),
conjugated to Tetanus Toxoid (5 micrograms)

Powder for Injection in a glass vial. Separate 0.5ml of liquid
saline diluent in Pre-filled Syringe

1x, 10x
Menitorix is indicated for the prevention of invasive diseases

caused by Haemophilus influenzae type b (Hib) and Neisseria
meningitidis serogroup C (MenC).

Route(s) of administration:  Intramuscular injection (1IM)

0.5 ml
160539

Dosage:

ARTG number(s):

Product Background

GlaxoSmithKline Australia Pty Ltd (GSK) has applied to register Menitorix, a combined
Haemophilus influenzae type b (Hib) and Neisseria meningitidis serogroup C (MenC)
vaccine for active immunisation of infants 2 years and younger. Menitorix contains tetanus
toxoid (TT) conjugates of the capsular polysaccharides of the H. influenzae type b (PRP) and
N. meningitidis serogroup C (PSC). The PRP-TT component is identical to that in the H.
influenzae type b vaccine, Hiberix, while the MenC polysaccharide is identical to the one in
Mencevax ACWY. The product is non-adjuvanted and does not contain a preservative. The
intended dose (either initial or booster) is 5 ug each of PRP and PSC in a 0.5 mL IM
injection. This is lower than the PRP dose in Hiberix and the PSC dose in other
meningococcal C conjugate vaccines licensed in Australia, which is 10 pg each. There is
precedent for both antigens in conjugation with tetanus toxoid (TT). The conjugation of the
polysaccharides to TT is intended to increase their immunogenicity in the target population
by recruiting T helper cells to the immune response, as well as aid in inducing immunological
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memory (Kelly et al., 2004*; Campbell et al., 2009%). A recent survey indicated that 85% of
confirmed cases of invasive meningococcal disease were associated with N. meningitidis
serogroup B in Australia (Annual Report of the Australian Meningococcal Surveillance
Programme, 2007-amended®).

The proposed indication for this combined vaccine is ‘prevention of invasive diseases caused
by H. influenzae type b (Hib) and Neisseria meningitidis serogroup C (MenC)’.

At present, a combined Hib/MenC vaccine has not been registered in Australia. Hib and
MenC both have approved separate conjugate vaccine products for example, Hiberix from
GSK and Meningitec from Wyeth. Hib is also approved in combination for example, Infanrix
Hexa from GSK, whereas MenC has previously not been approved in any combination.

MenC conjugate vaccines are approved for primary vaccination from 6 weeks onwards (3
doses at monthly intervals) with booster at 12 months or as single dose between 1-2 years of
age in children who did not have primary meningococcal vaccination. However, MenC
conjugate vaccine is listed on the Australian National Immunisation Program (NIP) at the 12
month time-point only. Hib is approved and listed on NIP at 2, 4 and 6 months of age for
primary vaccination with a booster at 12 months.

Regulatory Status
Menitorix overseas approval and launch status:

Submission date | Country Status EU (submission type)
29/9/2006 Belgium Approved MR

31/5/2006 Brazil Approved National

2/10/2006 Ireland Approved MR

15/8/2006 New Zealand Approved National

28/9/2006 Poland Approved MR

28/9/2006 Spain Awaiting national approval MR

2/2/2005 United Kingdom (UK) | Approved MR*

MR=mutual recognition. *UK acted as Reference Member State in the MR procedure.

A general marketing application has not been rejected in the USA or Canada; applications for
registrations of Menitorix have not been submitted in either of these markets.

Product Information

The approved Product Information (P1), current at the time this AusPAR was prepared, is at
Attachment 1.

1Kelly, D., E. R. Moxon and A.J. Pollard. (2004) Haemophilus influenzae type b conjugate vaccines.
Immunology 113: 163-174.

2 Campbell, H., R. Borrow, D. Salisbury and E. Miller. (2009) Meningococcal C conjugate vaccine: The
experience in England and Wales. Vaccine 27S: B20-29.

3 Annual Report of the Australian Meningococcal Surveillance Program, 2007-amended. Communicable
Diseases Intelligence 33 (1) quarterly report, March 2009.
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I. Quality Findings
Drug Substance (active ingredient)
The drug substance has the following structure:

The nominal dose is 0.5 ml containing 5 pg of H. influenzae type b polysaccharide (ribosyl
ribitol phosphate; PRP) conjugated to tetanus toxoid (TT) as carrier protein (PRP-TT) and 5
Kg of N. meningitidis serogroup C polysaccharide also conjugated to tetanus toxoid (PSC-TT)
and excipients comprising Tris, to ensure a stable physiological pH, and sucrose, as
cryoprotectant and lyoprotectant. The vaccine contains no adjuvant or preservative.

The polysaccharides are conjugated to the Tetanus protein by cyanate ester formation. The
PRP is the same as that used in Hiberix (10 pg/dose), which also uses tetanus toxoid as the
protein carrier. The purified meningococcal polysaccharide C (Men-C) is produced according
to the same principles as the unconjugated Men-C in Mencevax ACWi35Y.

Manufacture

This substance is manufactured by GlaxoSmithKline. Each active is produced by
fermentation. Hib PRP is activated. Activated PRP and tetanus toxoid are coupled through
condensation.

The Drug Substances are the PRP conjugated to Tetanus Toxoid and Men C polysaccharide
conjugated to Tetanus Toxoid. Cell banking processes are satisfactory. All viral/prion safety
issues have been addressed, including use of animal-derived ingredients, supplements in the
fermentation process and in cell banking.

Physical and Chemical Properties
Purified PRP structure and consistency was demonstrated by appropriate test method.

Purified TT bulks were characterised by SDS gel electrophoresis, isoelectric focusing and
other physico-chemical tests. .

The PRP bulk conjugates are produced with the conjugation method currently used to
produce GSK Biologicals’ commercial Hib vaccine, Hiberix and Hib combination-vaccines
Infanrix/Hexa. Therefore, PRP conjugate bulks used for the preparation of Hib-MenC
consistency lots were not subjected to further analytical testing beyond the quality control
(QC) release tests for commercial supply. The PSC polysaccharide is manufactured according
to the same principle as that approved for the licensed Mencevax vaccine.

Routine QC release of purified N. meningitidis serogroup C (PSC) bulks include structural
analyses such as:

the evaluation of molecular size distribution by chromatography,
the quantitation of chemical groups, namely O-acetyl groups and sialic acid.

In addition to these tests, further analyses of the structure and content of PSC bulks were
performed by:

Appropriate physico-chemical methods were used to evaluate the size and shape of
the macromolecular populations of PSC polysaccharides,

Appropriate physico-chemical methods were used to evaluate the structural features
of polysaccharides: the O-acetyl (OAc) distribution, the ratio OAc/Nac, and the OAc
content,

ELISA to estimate the “antigenicity” of PSC polysaccharides.
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A variety of physico-chemical assays were applied to PSC-TT conjugate bulks to characterise
these entities. These included tests performed to gather information on structural features and
tests pertaining to the content of PSC-TT conjugate bulks. Some of them are part of routine
lot release testing (molecular size distribution by chromatography, protein content by protein
assay, for instance).

In addition to these tests, further analyses of the structure and content of PSC-TT bulks were
performed by:

PSC-TT antigen content by ELISA,

Determination of the O-acetyl content by appropriate physico-chemical methods were
used

Specifications

The proposed specifications, which control identity, content, potency, purity and other
biological and physical properties of the drug substance relevant to the dose form and its
intended clinical use, were assessed. Appropriate validation data have been submitted in
support of the test procedures.

Specifications applied to the Hib active ingredient are those approved for registered Hib
containing vaccines, and are aligned to the latest revision of the European Pharmacopoeia
monograph for Haemophilus influenzae type b conjugate vaccines (Ph. Eur. 1219). Similarly,
the Meningococcal C conjugate complies with relevant aspects of the Ph. Eur. monograph
‘Meningococcal group C conjugate vaccine’ (2112).

Stability

Stability data have been generated under real time conditions to characterise the
stability/degradation profile of the substances and to establish a shelf life. The real time data
submitted supported the claimed shelf lives.

Drug Product

Formulation(s)

Menitorix vaccine is a lyophilised preparation, presented in monodose glass vials to be
reconstituted with a liquid diluent just before injection. The volume per nominal dose is 0.5
ml.

Two pack sizes are proposed:
one vial of powder plus one pre-filled syringe of diluent.
10 vials of powder plus 10 pre-filled syringes of diluent.

The lyophilised powder contains Polyribose ribitol phosphate — Haemophilus influenzae type
b (5 micrograms), plus Tetanus toxoid (12.5 micrograms), and Meningococcal
polysaccharide — Group C (5 micrograms), plus Tetanus Toxoid (5 micrograms). The diluent
contains 4.5 mg Sodium chloride and 0.5 ml Water for Injections. The diluent is identical to
that used to reconstitute the currently registered Hiberix.

Manufacture
Lyophilised vaccine:
Polysaccharide (PRP) from Haemophilus influenzae type b is conjugated with purified

tetanus toxoid (TT) derived from Clostridium tetani to form the polysaccharide-tetanus
toxoid conjugate (PRP-TT). The PRP-TT conjugate is sterilised by filtration through a 0.22
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pm membrane, but is subsequently aseptically concentrated and diafiltered. All operations
conducted after sterilising filtration must be conducted aseptically, as there is no
downstream sterilising filtration.

Polysaccharide (PSC) from Neisseria meningitidis serogroup C is conjugated with tetanus
toxoid (TT) derived from Clostridium tetani to form the polysaccharide-tetanus toxoid
conjugate (PSC-TT). The PSC-TT conjugate is sterilised by filtration through a 0.22 um
membrane. All operations after sterilising filtration must be conducted aseptically, as there
is no downstream sterilising filtration.

The PRP-TT conjugate bulk and the PSC-TT conjugate bulk are combined with excipients
to form the final bulk product, which is then aseptically filled into vials and the vaccine
lyophilised.

Diluent: The sodium chloride solution for injection diluent is prepared aseptically, then the
filled syringes are terminally sterilised in an autoclave at 121.5°C for 20 minutes.

Specifications

The proposed specifications, which control identity, potency, purity, dose delivery and other
physical, chemical and microbiological properties relevant to the clinical use of the product,
were assessed. Appropriate validation data have been submitted in support of the test
procedures. These specifications are fully compliant with the British Pharmacopoeia (2009)
monograph —“Haemophilus Type b and Meningococcal Group C Conjugate Vaccine”.

Stability

Stability data have been generated under stressed and real time conditions to characterise the
stability profile of the product. The proposed shelf life for Hib-MenC lyophilised vaccine is
36-months when stored at +2-8°C. In-use stability data have also been submitted. The
proposed shelf life and storage conditions for the opened/reconstituted/diluted product are ..
use as soon as practicable after reconstitution. If storage is necessary, hold at 2-8°C for not
more than 24 hours.” The shelf-life for the diluent is 5 years at 25°C,

Bioavailability

Biopharmaceutic data are not required for this product because it is a single administration by
injection on a very limited number of occasions, and clinical data describe the effect.

Labelling, packaging and documentation

Questions have been put to the sponsor on a number of issues regarding the labelling,
packaging, and manufacture & QC aspects of the PI. These have been resolved, with the
exception of the restrictions imposed by the small physical size of the container, which will
require an exemption from certain aspects of the requirements of TGOG69 as the volume of
information required will not physically fit.

Quality Summary and Conclusions

The administrative, product usage, chemical, pharmaceutical, microbiological and
biopharmaceutic data (as applicable) submitted in support of this application have been
evaluated in accordance with the Australian legislation, pharmacopoeial standards and
relevant technical guidelines adopted by the TGA.

Issues of concern

A number of deficiencies and other issues requiring resolution were transmitted to the
sponsor, and the Pharmaceutical Subcommittee of the Advisory Committee for Prescription
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Medicines (ACPM) review supported the necessity for the sterility assurance issues to be
satisfactorily resolved and sought further clarification of several other issues. The sponsor has
responded to these matters, and, over several rounds, the sponsor has provided suitable
information and modification to process specifications to resolve the majority of outstanding
evaluation issues.

A second review by Pharmaceutical Subcommittee has raised the concerns regarding the
assurance of the sterility of the final product, and has asked for another justification of the
lack of a final filtration step as an assurance of sterility of the product. Other microbiological
issues, including bioburden levels, have been resolved. The finalised PSC (second round)
recommendations were forwarded to the sponsor, and the TGA microbiological evaluator
anticipated that this final issue should be resolved prior to registration. PSC did not
recommend further review at that forum, recommending that the TGA evaluator should
assess the final resolution.

All issues are detailed in the main body of the Microbiology and Labelling evaluation
report(s) and are summarised at the end of each report. Pending the resolution of the final
sterility assurance issues, there are no other quality issues which would prevent the
registration of this vaccine.

[ll.  Nonclinical Findings

Introduction

Nonclinical data consisted of immunogenicity studies in rabbits, a safety pharmacology
study, 2 toxicity studies and studies to qualify an impurity generated during the conjugation
process. The test item in the submitted studies consisted of tetanus toxoid conjugates of the
Hib, MenC and Hib-MenC related combined vaccine rather than Hib-MenC (the proposed
clinical drug product). This is considered adequate. Otherwise the dossier was in general
accordance with the EU guideline on the nonclinical pharmacological and toxicological
testing of vaccines (EMEA/CPMP/SWP/465/95).

Pharmacology
Primary

Immunogenicity studies were conducted in mice and rabbits with rodent data contained in the
quality part of the current Australian submission. Consistent with the proposed patient group,
MenC polysaccharide (PSC) was poorly immunogenic in mice, but when conjugated with
tetanus toxoid, a significant anti-PSC response was induced. However, when mice were
inoculated with a Hib-MenC combination (PRP-TT/PSC-TT) vaccine, lower anti-PSC
antibodies were induced suggesting a negative interaction with this combination in this
species. The results of a serum bactericidal assay (SBA) against N. meningitidis C correlated
with anti-PSC findings. As the negative interaction effect was apparently not predictive of the
clinical situation, rabbits were used in subsequent studies, although a similar comparative
study was not conducted in this species.

In immunogenicity studies in rabbits a higher seroconversion rate and a more pronounced
antibody response to all polysaccharides was elicited with a Hib-MenC related combined
vaccine formulation containing an adjuvant than a non-adjuvanted formulation. Nonetheless
the latter formulation was apparently chosen for product development based on clinical data
showing higher MenC SBA and anti-PSC antibody levels with this formulation of the MenC
vaccine.
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While the Hib-MenC related combined vaccine was shown to be immunogenic in both mice
and rabbits (at approximately twice the proposed clinical dose®), generating anti-PSC, anti-
PRP (rabbit only), along with serum bactericidal activity at least against MenC (mouse only),
there are a number of limitations in interpreting the data with reference to the proposed
indication and patient group.

As a comparative study with existing Hib or MenC vaccines was not performed, it is difficult
to interpret the relevance of the immune response. While the MenC component of Menitorix
is similar to that in another licensed MenC vaccine, the conjugation processes differ in the
production of the two drug substances, which could potentially affect the O-acetylation state
of the polysaccharide. The acetylation state of PSC has a significant effect on its
immunogenicity (Michon et al., 2000)°. Though the effects of the combination Hib-MenC on
anti-PSC levels was studied in mice, possible interactions of the combined vaccine on anti-
PRP levels, was not discussed. The extent of the immune response relative to existing
vaccines and possible negative interactions on anti-PRP levels would need to be addressed by
clinical data.

Similarly, no nonclinical efficacy studies with the combined vaccine were submitted. This is
considered generally acceptable as there are no adequate animal models of N. meningitidis
infection and the results of SBAs, a suitable surrogate assay, correlated with anti-PSC
antibody levels at least in mice. The Hib component of Menitorix has been well characterised
with previously-submitted nonclinical studies demonstrating protective efficacy correlated
with anti-PRP antibody levels in rats.

The relative involvement of B and T cells in the response to Hib-MenC related combined
vaccine were not directly investigated in the animal studies. However, the induction of high
antibody titres and a mnemonic response suggested an appropriate T-helper cell dependent
response occurred which would be required for effective immunisation of human infants.

Safety

Although not conducted in the species of choice for such studies (see International
Conference on Harmonization (ICH) S7B guideline), Hib-MenC related combined vaccine
had no adverse effects on cardiovascular (blood pressure (BP), heart rate (HR) and
electrocardiogram (ECG)) or respiratory (respiration rate, tidal volume, minute volume)
parameters of rats after either IM or intravenous (V) injection of ~8-fold the clinical dose or
ascending doses up to 100-fold the clinical dose, respectively. Though a dedicated central
nervous system (CNS) toxicity study was not conducted, there was no evidence of such
toxicity in the submitted repeat-dose toxicity and pharmacology studies.

Interactions

No nonclinical studies were conducted to investigate potential adverse reactions, either in
serological or toxicological parameters, of simultaneous inoculation of Hib-MenC
combinations with other vaccines.

* Rabbits received 10ug each of Hib and MenC antigens, and therefore on a mass basis, assuming 3kg per rabbit,
3.3ug/kg of each antigen. The proposed clinical dose is Spg each of Hib and MenC, and assuming 4kg for an
infant of 2 months of age, 1.25ug/kg.

5 Michon, F. C.H. Huang, E.K. Farley, L. Hronowski, J. Di and P.C. Fusco. (2000) Structure activity studies on

group C meningococcal polysaccharide-protein conjugate vaccines: effect of O-acetylation on the nature of

the protective epitope. Dev. Biol.(Basel) 103: 151-160.
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Toxicology

General toxicity

The toxicity of Hib-MenC related combined vaccine was examined in rabbits following 5
fortnightly injections. The study was Good Laboratory Practice (GLP)-compliant, used
adequate animal numbers, was of sufficient duration and included a 30 day treatment-free
period. The dose was only ca 2-fold the clinical dose but the treatment regimen exceeded the
total number of intended clinical injections. There was no evidence of systemic toxicity based
on clinical signs, body weight changes and microscopic examination of peripheral organs. No
dedicated pyrogenicity studies were included in the nonclinical part of the current Australian
submission but there was no effect on body temperature in the submitted repeat-dose study.
Treatment-related macroscopic and microscopic findings were restricted to the injection site.

Local irritation following single and multiple IM injections of Hib-MenC related combined
vaccine was monitored in rabbits using Hib-MenC related combined vaccine formulations
with twice the clinical concentration of PRP-TT and PSC-TT. Microscopic examinations
revealed a slight inflammatory response with granulocytes, some lymphocytes and
macrophages present. The inflammatory response was slightly greater with the adjuvanted
formulation than with the non-adjuvanted and greater in both groups than saline controls.
There was limited evidence of tissue damage, while discolouration at the injection site was
only observed in a single animal.

Reproductive toxicity

No studies were submitted, which is considered acceptable for this type of product and the
target population.

Genotoxicity and carcinogenicity
No studies were submitted, which is considered acceptable for this type of product.

Impurities

A number of impurities could potentially arise in the drug substance of the Hib component
(PRP-TT) or the MenC component (PSC-TT) due to the conjugation processes. Two
impurities are specified in the PRP-TT drug substance while two others are typically found in
the PSC-TT drug substance.

The specifications for the first two are the same as for the drug substance in Hiberix, which
contains 10 pg PRP (conjugated to TT). Therefore, there are no concerns with the proposed
levels of these compounds.

The sponsor submitted a number of studies to qualify the level of a by-product from the
conjugation process in the PSC-TT drug substance. These studies had been submitted
previously to support the registration of a pneumococcal vaccine (Synflorix). As there were
no toxicological concerns with this impurity in Synflorix, the lower specification in
Menitorix is considered acceptable.

Nonclinical Summary and Conclusions

Data consisted of immunogenicity studies in rabbits, a safety pharmacology study and 2
toxicity studies with a Hib-MenC combination vaccine. Immunogenicity studies in mice
were also evaluated.

No nonclinical protective efficacy studies were submitted, but Hib-MenC related
combined vaccine induced specific antibodies in rabbits and mice and serum bactericidal
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activity to MenC (mice). Comparative studies with existing vaccines were not performed.
The extent of the immune response relative to registered vaccines would need to be
addressed by clinical data.

Hib-MenC related combined vaccine had no adverse effects on cardiovascular or
respiratory parameters of rats at doses >8-fold the clinical dose. There was no evidence of
CNS toxicity in the submitted studies.

There was no evidence of systemic toxicity in rabbits treated with 5 fortnightly IM
injections. Though the dose was only ca 2-fold the clinical dose, the treatment regimen
exceeded the total number of clinical injections.

Local reactions following single and multiple IM injections of Hib-MenC related
combined vaccine at twice the clinical concentration were restricted to a slight
inflammatory response. There was limited evidence of tissue damage. Discolouration at
the injection site was observed in a single animal.

No reproductive, genotoxicity or carcinogenicity studies were submitted, which is
considered acceptable for this type of product and the target population.

Submitted studies to qualify one specific impurity have been evaluated previously. There
are no toxicological objections to the proposed specification for this impurity.

There are no objections on nonclinical grounds to the registration of Menitorix vaccine
provided satisfactory investigation of efficacy is demonstrated in clinical studies.

IV. Clinical Findings

Introduction

In support of the application GSK submitted data from 19 clinical studies. Eight primary
vaccination studies: MenC-TT-001, Hib-MenCY-TT-003, Hib-MenC-TT-001, Hib-MenC-
TT-014, DTPa-HBV-IPV-097, 10PN-PD_DIT-011, Hib-MenCY-TT-001 and Hib-MenC-TT-
012 which also evaluated lot-to-lot consistency of the vaccine

Six booster vaccination studies including data on antibody persistence: Hib-MenCY-TT-
004, Hib-MenC-TT-010, HIbMenC-TT-011, Hib-MenC-TT-013, HIb-MenC-TT-015 and
10PN-PD-DIT-017

One study evaluating immune memory and antibody persistence following primary
vaccination: MenC-TT-008

Three studies of antibody persistence post booster: Hib-MenC-TT-022, HIb-MenC-TT-
023 and Hib-MenC-TT-027

One study evaluating the use of HIb-MenC as a single dose in children primed in infancy
with a Hib vaccine but not with a MenC vaccine: Hib-MenC-TT-016. This study was
conducted in Australia. This study was briefly addressed in a pre-submission
teleconference with the TGA.

GSK states that the studies included in this submission were conducted by experienced
investigators and monitored by appropriately trained GSK personnel. Each clinical trial was
performed in compliance with the Good Clinical Practice Guidelines in operation at the time
of the initiation of the study. Study protocols underwent Ethics Review Board appraisal.
Studies were performed in accordance with the provisions of the Declaration of Helsinki and
its amendments. Written informed consent was obtained from the parents or legal guardians
of each subject prior to enrolment.
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Study Design

The studies testing non-inferiority of Menitorix compared with commercially available
comparator were generally open-label in design. The serology laboratory was blinded to the
treatment in all cases and there was an element of blinding in some studies.

Immunological correlates of protection were utilised. Those chosen as indicative of
protection were anti-PRP antibody concentration of 0.15pg/mL and rSBA-MenC antibody
titre of 1:8. Total anti-PRP antibody was measured by ELISA.

Inclusion criteria for the primary vaccination studies included the following:

Male and female between the ages specified in the protocol at the time of the first
vaccination

Written informed consent obtained from the parent(s) or guardian(s).

Free of obvious health problems as established by medical history and clinical
examination before entering into the study.

Born after a gestation period between 36 and 42 weeks.
The exclusion criteria for the primary vaccination studies included the following:

Use of any investigational or non-registered drug or vaccine other than the study vaccine
within 30 days preceding the first dose of the study vaccine, or planned use during the study
period.
More than 14 days administration of immunosuppressants or other immune-modifying
drugs since birth. For corticosteroids this meant prednisone or equivalent> 0.5 mg/kg/day.
Inhaled corticosteroids were allowed.
Any confirmed or suspected immunosuppressive or immunodeficient condition including
human immunodeficiency virus (HIV) infection.
A family history of congenital or hereditary immunodeficiency.
History of allergic disease or reactions likely to be exacerbated by any component of the
vaccine including tetanus toxoid, diphtheria toxoid, neomycin or polymyxin.
History of congenital defects or serious chronic illness.
History of any significant neurologic disorders or seizures.
Acute disease at the time of enrolment. VVaccines could be administered to persons with a
minor illness such as diarrhoea or upper respiratory infection with or without low-grade
febrile illness (axillary temperature < 37.5°C/rectal temperature < 38°C).
History of, or known exposure to diphtheria, tetanus, pertussis, hepatitis B, polio or invasive
diseases due to N meningitides of serogroups C and Y, or H influenzae type b.
Previous vaccination against diphtheria, tetanus, pertussis, hepatitis B (except in Study Hib-
MenCY-TT-001), polio, N. meningitides serogroup C and Y, or H. influenzae type b.
Administration of immunoglobulins and/or any blood products since birth or planned
administration during the study period.
The majority of participants were Caucasian: at least 85% in primary studies and 80% in
booster and antibody persistence studies, and in most instances considerably higher. There
were similar proportions of males and females included.

Serologic testing

In all except two of the studies evaluating the response to primary vaccination, blood
sampling for serology was done prior to vaccination and one month after the last primary
dose. In Studies Hib-MenC-TT-014 and 10-PN-PD-DIT-011, no samples were taken prior to
vaccination. In booster studies and studies evaluating antibody persistence after primary
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vaccination, a sample was taken immediately before and 30 — 42 days after the booster
vaccination.

The SBA-MenC assay used baby rabbit complement (rSBA) according to World Health
Organisation (WHQO) recommendations. This test underwent some adaptation early and the
geometric-mean-titers (GMTSs) following use of the final method were higher than with the
earlier method, the results of statistical significance of difference between vaccines were
however not compromised.

Samples originating from different studies and different time-points and covering the whole
titre range as determined using the GSK Biologicals SBA-MenC test (final method) were also
tested by an external reference laboratory. When the respective cut-offs of the two
laboratories were used (1:8 and 1:4), the concordance was 97%. When the GSK laboratory
cut-off of 1:8 was used, the concordance was 99%.

A subset of the serum samples from one primary vaccination study and its booster extension
were also tested by an external reference laboratory. The concordance between the tests
around a 1:8 cut-off post-primary vaccination was 99.3%. For samples taken immediately
prior to booster it was 86.8% whereas for post-booster samples, around a cut-off of 1:128, it
was 95.9%

Anti-MenC specific 1gG was measured using an ELISA assay based on the Centers for
Disease Control and Prevention (Atlanta, USA) (CDC) protocol. The assay cut-off was 0.3
pg/mL. The use of the ELISA endpoint of > 2 pg/mL was based on the correlate of protection
proposed for the plain, unconjugated, meningococcal vaccine.

A modified ELISA assay (avidity ELISA) was also used in one study and its extension to
further investigate the immune response to the meningococcal serogroup C component.
Responses to other antigens that were administered were the same as those that have been
described and accepted in earlier applications.

Study Statistics

The primary analysis was performed on results for the According to Protocol (ATP) cohort. If
more than 5% of vaccinated participants with immunogenicity results were excluded from the
ATP cohort of immunogenicity, an analysis was conducted on the Total VVaccinated Cohort
which consisted of all vaccinated participants with immunogenicity results. The key analyses
performed for both primary and booster studies were based on seroprotection rates according
to CHMP guidelines.

Descriptive analyses were done in all studies. For each group and time point scheduled for a
blood sample, seroprotection, seropositivity, and vaccine response rates were computed with
95% confidence intervals as were geometric mean concentration (GMC) or GMTSs. For the
purposes of comparisons between groups, difference in seroprotection and seropositivity rates
and the group GMC or GMT ratio were calculated with 95% Cls. In some of the studies, the
protocol planned non-inferiority analysis was determined if the upper limit of the 95% CI of
the difference between the control vaccine minus that test vaccine in the percentage of
participants achieving an endpoint that was below the pre-defined limit. For the purposes of
adopting a consistent approach, the method of evaluation was changed for these studies so
that non-inferiority was shown if the lower limit of the 95% CI of the difference between
tests minus control vaccine was above the pre-defined limit for non-inferiority.

Exploratory analyses relating to the immune responses to the antigens administered
concomitantly with Hib and MenC were performed in the primary vaccination studies and the
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booster studies according to the antigens monitored. Such exploratory analyses evaluated the
following. Multiplicity was not taken into account.

- Differences in percentages of participants above a specified antibody titre or
concentration by calculating the 95% CI for the differences.

- Differences in antibody concentrations or titres by calculating the 95% CI for the GMC
or GMT ratios between the test and control groups. Significant differences were
considered to exist if the 95% CI for the difference in rates did not include zero, and if
the 95% CI for the GMC or GMT ratio did not include the value of one.

Pharmacokinetics

No new data submitted under this heading.

Drug Interactions
No new data submitted under this heading.

Pharmacodynamics
No new data submitted under this heading.

Efficacy
Pivotal Study Hib-MenC-TT-016 - Australia

Design

Phase 111, open, randomized [3:1], controlled, multicentre study with 2 parallel groups:
—HibMenC group: Hib-MenC + Priorix

—Hib+MCC group; Hiberix + Meningitec + Priorix

All participants were vaccinatied at 12-18 months of age. Blood samples were collected prior
to, and one month after vaccination.

Objectives; Co-Primary objectives - one month after vaccination:

» To demonstrate the non-inferiority of the meningococcal serogroup C and Hib responses
induced by the Hib-MenC conjugate vaccine, compared to separately administered
Meningitec and Hiberix administered to children age 12-18 months, primed with routine
infant vaccines including Hib, but not with meningococcal serogroup C vaccine. Non-
inferiority was assessed in terms of:

— Percentage of participants with rSBA-MenC titre > 1:8.
— Percentage of participants with anti-PRP concentration > 0.15 pg/ml.

The criterion for achieving the co-primary objectives was: One month after vaccination, the
lower limit of the standardized asymptotic 95% confidence interval on the difference between
the study vaccine group and (minus) the control group is above -10%.

Secondary objectives

* To evaluate the anti-PRP, anti-PSC and rSBA-MenC immune response induced by Hib-
MenC conjugate vaccine versus separately administered Hiberix and Meningitec, other than
those described in the co-primary objectives.

* To evaluate the safety and reactogenicity of Hib-MenC compared to Hiberix and MenC-
CRM (Meningitec) vaccines, each co-administered with Priorix. Inclusion and exclusion
criteria were similar to those described in previously
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Disposition of Participants

Participant disposition is summarised for the total vaccinated cohort in Table 1, and for the

ATP analysis population in Table 2. Five children were withdrawn from the study:

* Four participants (three in the HibMenC group and one in the Hib+MCC group), due to

consent withdrawal by parents/guardians.

* One child was withdrawn because the syringe separated from the needle at the time of
administration and a quantity of the vaccine was lost. The parents did not want the child to

receive a replacement vaccine.

Table 1 Study Hib-MenC-TT-016 Participant disposition (Primary Total Vaccinated cohort)

HibMenC

Hib+MCC

Total

Number of subjects vaccinated

Kyl

1069

433

Mumber of subjects completed

320

104

428

Number of subjects withdrawn
Reasons for withdrawal :

4

1

5

Senous Adverse Event

Mon-senous adverse event

Protocol violabon
Consent withdrawal (not due to an adverse évent)

Migrated'moved from study area

Lost to follow-up (subjects wilth incomplete vaccinalion course)

Lost to follow-up (subjects with complele vacoination course)

Others

el b= b=l R=d R b=l = k=]

(== Lol L] B ] (ol o [l [ ]

=1 = = = =

HibMenC = Hib-MenC + Priorix
Hib+MCC = Hiberix + Meningitec + Priorx

Vaccinated = number of subjects who were vaccinated in the study

Completed = number of subjects who completed last study visil
Withdrawn = number of subjects who did not come for the [ast visit
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Table 2 Study Hib-MenC-TT-016 Participant Disposition ATP analyses with reasons for

exclusion
Tolal HibMenC Hib+MCC

Title n s % _n kil n S
Primary Total enrolled cohort 433
Primary Total Vaccinated cohort 433 100 324 108
Administration of vaccne(s) forbidden |1 1 1 1 0 0
in the profocol ( code 1040 )
Study vaccing dose not administered |2 i r K 0 0
according fo pratocol { code 1070 )
Protocol viclation linked to the 18 18 14 14 1 4
inclusion/exclusion cilena | code
1500 )
Primary ATP safety cohort 412 952 [307 105
Admimstration of any madication 1 2 1 1 1] 1
forbidden by the protocol { code 2040
]
Non compliance with blood sampling |8 9 & r 2 F
schedule ( including wrong and
unknown dates { code 2090 )
Essential serological datamissing (|11 13 8 10 3 3
code 2100 )
Primary ATP immunogenicity 392 0.5 (292 100
cohorl
HibMenC = Hib-Men(C < Priomx
Hib+MCC = Hiberix + Meningite: + Priorix
Mole: Subjects may have more than one eiminabon code assigned
n = number of subjects with the elimination code assigned excluding subjects who have been assigned a lower

elimination code number

5 = number of subjects with the elimination code assigned

% = perceniage of subjects in the considered ATP cohort relative o the Total vaccinated cohort

Study Vaccines

Vaccine administration is summarised in Table 3.

Table 3 Study Hib-MenC-TT-016 Vaccine administration

Intramuscular (IM), subculaneous (S

Laboratory Assays

)

Visit | Vaccination | Dose | Vaccine |Route | Site | Side

Group Hib-MenC
1 Hib and MenC 1 Hib-MenC 1M Deltond Left
MMR 1 Pricyis &C Upper arm Right

Group Ha+MCC
1 Hikr 1 Hitarix IM Thigh Left
MenC: 1 Meningitec L] Deltoid Laft
MME 1 Frioims SC Upper arm Right

C

Approximately 3.5 ml of whole venous blood was collected at Visits 1 and 2 for all
participants in both groups using tubes with serum separator. After blood centrifugation and
serum separation, samples were stored at -20°C until the aliquots of serum (approximately

1.5 ml) were sent for analysis (detailed in Table 4).
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Table 4 Study Hib-MenC-TT-016 Laboratory assays

Antigen Assay method Test kil/ Assay unit Assay Laboratory
Manufacturer cul-off
rSBA-MenC | Baclencidal assay In house Dilution for 50% killing 1.8 GBK Biologicals®
P30 ELISA In house wg'ml 0.30 (5K Biclogicals®
FRP ELISA In house ugiml 0.15 GSK Bidlogicals®

*G5SK Biologicals laboralory or validated laboratory designated by GSK Biologicals

Statistics
Statistics in general were as described in submitted tables.
Demographic Characteristics

The mean age in Total Vaccination Cohort and ATP cohort for immunogenicity was 12.5
months. In the HibMenC group (Total Vaccination Cohort) there were 46.3% females
compared to the Hib+MCC group which had 38.5%. Some 87.5% of the study participants
were white/Caucasian. Table 5 and 6 below summarise demographic characteristics of the
total vaccinated cohort and the ATP immunogenicity population respectively. In these table
Australian Aboriginal and Torres Straight Islanders (TSI) are included under the heading
“Other” while groups that are uncommon in Australia are listed separately, for example
native Hawaiian. There was discrepancy of gender numbers in the comparator group,
approximately 1:3 female (F) and male (M), presumably due to small numbers randomised.

Table 5 Study Hib-MenC-TT-016 Demographic characteristics (Primary Total Vaccinated
cohort)

HibMenC Hib+MCC Total
M =324 N=108 N =433
Charactenistics |Parameters or Categories Valugorn%  |Valueorn %  |Valueorn [%
Age (months) Mean 125 - 125 - 125
Standard deviation .94 - 0.7 - .50
Median 120 - 120 - 120
Minirmurn 12 12 12
Maimum 17 - 15 - 17
Gender Female 150 463 |42 385 (192 44 3
Male 174 AT |67 (615 241 b7
Face Afncan hertage | afncan amencan 1 03 N Ing |2 0.5
Amencan indian or alaskan natve 0 0.0 0 E 0.0
Asian - cenfral’south asian heritage fi 19 1 g |7 1.6
Agian - east asian hentage [ 22 N ]LII.EJ i 1.8
Asian - j[apanese hentage 1 03 |0 oo |1 0.2
Aaian - soulh easl asian herilage 2 0a |0 0.0 [2 05
Matne hawanan or other pacific island i DG 0 e 05
VWhite - arabic { north affican heritage la 19 1 (M 1.6
White - caucasian / european henfage  |278 858 |11 2.7 [3F8 8.5
Dlher* 21 G5 |4 37 (25 o8
Subgroup DTPaHib 231 .3 (75 6.8 [306 0.7
Hib-OMP 91 281 133 303 [124 286
Others™ 2 ng_N 08 |3 0.

HibMenC = Hib-MenC + Priome

Hib+MCC = Hiberix + Meningifec + Prionix

Hib-0OMF = Fnimed through two doses of Hib-OMP

DTPaHb = Pnmed through three doses of DTPa/Hib

Dher” (race) = lke: Indigenous Australa, Caucasiaindonesian, Abongmal and TSI, India’Japan/Caucasia, Pachc
lslander-FLJ, Eurasian, Causasian Samowan

(ihers™ (vaccinahion mstory) = 3 pids weren't classified: Pad 254 in HbMenC group receved one dose of Hib-OlP
and one dose of Hib-TT, Pid 502 in Hib+MCC group recenved one dose of Hib-OMP and two doses of Hib-TT, Pid 651
in HibMenC group received two doses of Hib-OMP and one dose of Hib-TT

M = total number of subjects

n% = number / percentage of subjects in a given calegory

Value = value of the considered parameter
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Table 6 Study Hib-MenC-TT-016 Demographic characteristics (Primary ATP cohort for
Immunogenicity)

HibMenC Hib+MCC Total
N =282 M =100 N =382
Characteristics |Paramelers orCategories Value or n|% Valugorn (% Valueorn |%
Age (months)  [Mean 125 |- 125 - 1125 - |
Slandard deviabon .94 0. (.50 |
Kedian 12140 - 120 - 1214
Minimum 12 |- 12 - |12
Wlaximum 17 15 17
Gender Female 133 455 |37 3.0 170 434
Klale 158 945 |83 63.0 222 56.6
Race Afncan herlage | afncan amencan 1 03 N 10 |2 0.5
Amencan indian or alaskan native 0 100 |0 00 0 (.0
Asian - cenfral/south asian hertage 5 nr 1.0 |6 1.5
Asian - east asian hentage i 24 10 |8 210
Asian - japanese hentage 1 103 |0 0o 0.3
Asian - soulh easl asian hentage 2 0.7 |0 0.0 |2 0.5
Native hawanan or other pacific 1sland 2 0y 0 00 |2 0.5
Whitiz - arabic / north afncan henfage ] 121 1 10 |7 1.8
White - caucasian / european hentage |21 850 (92 92.0 |343 8.5
Other® 17 BE |4 40 1 b4
Subgroup DTPaHib 206 705 |69 69,0 1275 T0.2
Hib-OMP B 1295 |31 3.0 |17 208

HibMenC = Hib-MenC + Prionx

Hib«MCC = Hibemx + Maningita: + Prioix

Hib-0OMP = Pnmed through two doses of Hib-OMP

DTPaMHib = Pumed through three doses of DTPa/Hib

M = total number of subjects

% = number | percentage of subjects in a given calegory

Other” (race) = [ike: Indigenous Australia, Caucasia/indonesian, Aboriginal and TSI, IndialJapan/Caucasia, Pacific
Islander-FI1J, Eurasian, Causasian Samoan

Immunogenicity Results

Analysis of immunogenicity was performed on the Primary ATP cohort (primary analysis).
Since more than 5% of the vaccinated participants with serological results in both groups
were eliminated from the Primary ATP cohort for immunogenicity, an additional analysis
was performed on the Primary Total VVaccinated cohort.

Co-Primary - ATP Analysis

The lower limits of the standardized asymptotic 95% CI for the difference between the
HibMenC and Hib+MCC groups were above the pre-specified limits for non-inferiority of —
10%. (Table 7 below) The analysis results for the Total VVaccinated Cohort confirmed this
result. The percentage of participants with rSBA-MenC titres > 1:8 was 99.6% in the
HibMenC group and 100% in the Hib+MCC group and the lower limit of the standardized
asymptotic 95% CI for the difference between the groups was —1.99% . The percentage of
participants with anti-PRP concentrations >0.15 pg/ml was 100% in both the HibMenC group
and the Hib+MCC group and the lower limit of the standardized asymptotic 95% CI for the
difference between the groups was -1.30%.
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Table 7 Study Hib-MenC-TT-016 Co-primary Objective Results (Primary ATP Cohort for
Immunogenicity)

Difference in percentages of subjects
with titres/concentrations

= defined cut-off

(Group 1 minus Group 2)

95 % CI
Antibody |Criteria Group1 [N (% |Group2 [N |% Difference % |LL |UL
rSBA-MenC (>1-8 HibMenC |281 (99.6 |Hb+MCC |98 (100  |HibMenC - Hib+MCC |-0.36 [-1.99 |3.43
Anti-PRP  |=0.15ug/ml [HibMenC {292 |100 |Hib+MCC [100 [100  |HibMenC - Hib+MCC ]0.00 |-1.30 [3.71

HibMenC = Hib-MenC + Priarix
Hib+MCC = Hiberix + Meningitec + Priorix
N = number of subjects with available results
% = percentage of subjects with concentration or fitres = the specified cut-off
95% CI = 95% Standardized asymptotic confidence interval: LL = lower limit, UL = upper limit

Secondary Objective

rSBA-MenC antibodies

One month after vaccination, the percentage of participants with rSBA-MenC titres> 1:8 was
99.6% in the HibMenC group and 100% in the Hib+MCC group. The percentage with rSBA-
MenC titres > 1:128 was 87.9% in the HibMenC group and 90.8% in the Hib+MCC group

(Table 8 below). The reverse cumulative curves shown in Figure 1 largely overlap.

Table 8 Study Hib-MenC-TT-016 rSBA-MenC antibodies results; Primary ATP cohort for
Immunogenicity.

218 =1:128 GMT
85% Cl 95% Cl 95% Cl
Group Timing |N n % LL UL |n % LL UL |value LL LIL
HibMen( |PRE  |255 |37 145 104 194 [15 h8 33 |85 |63 55 L]
PIMI) |281  [280  |996 |980 |100 247 (879 [B35 |915 4828 4207 h54 2
Hib+MCC  |PRE |83 7 84 |35 166 (3 36 108 102 |55 4.3 [
PIMI) |28 O 100 |963 |100 (B9 Q08 |833 857 |621.0 480 3 B02 9

HibkenC = Hib-MenC + Priox
GMT = geomelric mean anfibody titre calculated on all subjecls
M = number of subjects with available results

n/% = number/percentage of subjects with fitre within the specified range

Hib+MCC = Hiberx + Meningitec « Prionix

95% CI = 95% confidence interval, LL = Lower Limit, UL = Upper Limit
Pre = Pre-vaccinabon blood sample
PI{MI) = Post-vacanation blood sample al maonth 1
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Figure 1 Study Hib-MenC-TT-016 Reverse cumulative curve for rSBA-MenC (Primary ATP
cohort for Immunogenicity)
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Anti-PSC antibodies
One month after vaccination, the percentage of participants with anti-PSC concentrations >
0.3pg/ml was 100% in both the HibMenC and the Hib+MCC groups. (Table 9 below)

Table 9 Study Hib-MenC-TT-016 Anti-PSC antibody results (Primary ATP cohort for
Immunogenicity)

= 0.3 pg/m| = 2 pgiml GMC
95% CI 95% CI 95% CI
Group  Timing |N n % JLL (UL |n % JLL UL |pgiml  |LL UL
HibMenC  |PRE 283 2 07 01 (26 |0 00 (00 (13 015 015 0.15

PI{MI (290 280 100 |27 [100 285 |99.7 |98.1 [100 [1888 17.10 20.42
Hib+MCC |PRE i) 1 1.0 |00 |57 |0 00 (00 J38 015 0.15 0.16
PI(MI) 100 {100 [100 964 100 [96 960 (2301 |289 |795 .95 908
HibMenC = Hib-MenC + Prionx

Hib+«MCC = Hiberix + Meningifeo + Priomx

GMC = geometnc mean antibody concentration calculated on all subjects

M = number of subjects with available results

n% = number/percentage of subjects with concentration within the speafied range

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

Pre = Pre-vaccination blood sample

PI{MI) = Post-vaccination blood sample at month 1

Anti-PRP antibodies

Prior to vaccination most children still had an anti-PRP concentration > 0.15 pg/ml (76.8% in
the HibMenC group and 83.7% in the Hib+MCC group). One month after vaccination, the
percentages with anti-PRP concentrations > 0.15 pg/ml increased to 100% in both groups; the
percentages with anti-PRP concentrations > 1.0 pg/ml were 97.9% in the HibMenC group
and 100% in the Hib+MCC group. The post-vaccination anti-PRP GMC in the HibMenC
group was 46.652 ug/ml and in the Hib+MCC group, 73.976 pg/ml. (Table 10 below) The
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pre to post-vaccination increases in anti-PRP GMCs were 106.5- fold for the HibMenC group
and 156.7-fold for the Hib+MCC group.

Table 10 Study Hib-MenC-TT-016 Anti-PRP antibody results (Primary ATP cohort for
Immunogenicity)

> 0.15 pg/mL > 1 pg/mL GMC

95% CI 95% CI 95% ClI

Group Timing [N n % LL UL |n % LL UL |pg/mL |LL UL

HibMenC |PRE 285  [219  |76.8 |715 [81.6 [77 270 |219 |326 |0438 0.374 0.512

PI(MI) 292 292 100 |98.7 |100 |286 [97.9 956 |992 |46652 |38.929 |55.907

Hib+MCC |PRE |98 82 83.7 |[74.8 1904 |22 224 146 [320 (0472 0.364 0.611

PI(MI) 100 100|100 [96.4 [100 (100 100 |96.4 |100 |73.976 |57.624 |94.968

HibMenC = Hib-MenC + Priorix

Hib+MCC = Hiberix + Meningitec + Priorix

GMC = geometric mean antibody concentration calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with concentration within the specified range
85% CI = 95% confidence interval; LL = Lower Limit, UL = Upper Limit

Pre = Pre-vaccination blood sample

PI{MI) = Post-vaccination blood sample at month 1

Conclusion

Non-inferiority of GSK Biological’s Hib-MenC conjugate compared to Hiberix and
Meningitec, both administered with Priorix, was demonstrated. These findings mirror those
of the other immunogenicity studies presented for evaluation.

The GMT of rSBA-MenC was lower in the Hib-MenC vaccinated group than in the
Meningitec group. This may be relevant in view of the long term persistence data
accumulating following Study DTPa-HBV-IPV-097 (Hib-MenC-TT-010, MenC-TT-022,
MenC-TT-022 described below), and the lack of planned MenC booster vaccination for
Australian children.

Supportive Studies

Study DTPa-HBV-1PV-097

The primary objective of study compared Hib-MenC to Meningitec administered at 2, 4 and 6
months. The study also provided information on immunogenicity of co-administered
vaccines. Following this study, a booster vaccination study and two long term persistence
studies were undertaken.

Study DTPa-HBV-1PV-097 was an open, randomized, controlled, multicentre with a
balanced allocation (1:1:1:1) to 4 groups

*Group Hib-MenC: Infanrix penta + Hib-MenC at 2, 4 and 6 months of age.
*Group MenC-TT: Infanrix hexa at 2, 4 and 6 months of age + NeisVac-C at 2 and 4 months.

» Group HepB: Engerix-B at birth, Infanrix hexa at 2 and 6 months of age, Infanrix IPV Hib
at 4 months of age + NeisVac-C at 2 and 4 months.

*Group MenC-CRM: Infanrix hexa + Meningitec at 2, 4 and 6 months of age.
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Primary Objective (Relevant for evaluation of Hib-MenC vaccine)

Demonstration of non-inferiority one month after 3rd dose, comparing the immune responses
to Hib and MenC components of Hib-MenC + Infanrix penta versus Infanrix hexa +
Meningitec.

Non-inferiority in terms of response to PRP was demonstrated if the upper limit of the 95%
Cl on the difference in % participants with anti-PRP concentrations > 0.15 pg/ml
(“Meningitec minus “Hib-MenC) was < 10%

Non-inferiority in terms of response to MenC was demonstrated if the upper limit of the 95%
ClI on the difference in % participants with SBA-MenC > 1:8 (Meningitec minus Hib-MenC)
was < 10% .

Secondary Objectives:

*To assess the immune response to the Hib component of Hib-MenC two months after the
second dose of the study vaccine.

* To assess the immune response to the MenC component of Hib-MenC and NeisVac-C two
months after the second dose of study vaccines.

* To assess the immune response to all other vaccine antigens in the four study groups one
month after the last dose of study vaccines.

* To assess the safety and reactogenicity of the study vaccines in terms of solicited
symptoms, unsolicited symptoms and serious adverse events.

Primary endpoints assessed one month after the last dose of study vaccines were: anti-PRP
antibody concentrations> 0.15 pg/ml and SBA-MenC titre > 1: 8.

Disposition of participants is summarised in Table 11 below. The mean age of the
participants in the ATP cohort for immunogenicity ranged from 8.9 to 9.2 weeks across
treatment groups and the population was predominantly white/Caucasian, overall 90.5%. A
total of 8.4% of the participants were in the category “other” with respect to race and the
majority of these participants were of South American origin. Approximately 50% of the
participants in each group were female (Table 12).
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Table 11 Study DTPa-HBV-IPV-097 Disposition ATP Population

|Pcn:nnl

HepBat |\ crm

Hib-MenC : DTPa-HBV-IPV + Hib-MenC at 2, 4 and 6 months

MenC-TT : DTPa-HBV-IPVIHib at 2, 4,6 months + MenC-TT at 2 and 4 months
HepB at binth : HepB at birth, DTPa-HBV-IPWY/Hib + MenC-TT at 2 months, DTPa-IPVWHib + MenC-TT at 4 months and

DTPa-HBV-IPV! Hib at & months

MenC-CRM : DTPa-HEV-IPVHib + MenC-CRM at 2, 4 and 6 months

Percent = percentage of subjects in the considered ATP cohont relative to the Tolal vaccinated cohort.

Tille Total Hib-MenC  |MenC-TT birth

n s) n (s nis) n (s n (s
MNumber of vaccines prepared 576 144 145 144 143
Subjects of vaccine number not 11 (11) 19 {19) 18 (18) 1700 1707
allocated {code 1010 )
Total enrolled cohort 505 125 127 127 126
Study vaccine dose not administrated 38 (38) 8 (8) 12 (12) 12(12)  |G(6)
but subject number allocated (code
1030)
Total vaccinated cohort 467 100 17 115 115 120
Administration of vaccine(s) forbidden 7123) 415) 17 2N 0 (4)
in the protocol (code 1040)
Study vaccine dose not administred 34) 0 (1) 1{1) 212 0 ()
according to protocol (code 1070)
ATP salely cohort 457 97.9 13 113 111 120
Pratocol violation (indusion/exclusion 8 (8) 11(1) 11 212 4 (4)
criteria) (code 2070)
Administration of any medication 2172) 11(1) 11 00 0 (0)
forbidden by the protocol (code 2040)
MNon compliance with vaccination 313 0 (0) 3(3) 0 (0 0 (0)
schedule { induding wrong and
unknown dates ) (code 2080)
Mon compliance with blood sampling 112) 0 (0 0 (1) 1(1) 0 (m
schedule {including wrong and
unknown dates) (code 2000)
Essential serological data missing (code |0 (37) 0(8) 0 {11) 0 (12) 0 (6)
2100
ATP immunogenicity cohort 443 D49 111 108 108 116

Subjects may have more than one elimination code assigned therefore for each elimination reason n (s) is provided

where:

n= number of subjects with the eimination code assigned excluding subjects who have been assigned a lower

elimination code number

5= number of subjects with the elimination code assigned
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Table 12 Study DTPa-HBV-IPV-097 Demographic Characteristics

Hib-MenC MenC-TT Hepi at binh MenC-CREM Total

Parameters or N=111 M= 108 N= 108 N= 116 M= 443
Characlenstics  |Calegories Valueorn  |%  WValweorn % |Valweorn |%  [Valeorn  |% Valueorn  |%
Age (W) Mean 9.1 - B9 . 9.2 - 0.1 . 0.1

sh 1.07 - 0.96 - 0.9 - 0.97 - 1.0

Medizan 9.0 - 9.0 . 9.0 - a.0 . 9.0

Minimum 8 - t - 3 - t - 4

Maximurm 12 - 12 - 12 - 12 - 12 -
Gender Female ] 54.1 |55 50.9 151 47.2 (59 509 225 s0.8

Male 51 459 153 49.1 |57 528 |51 491|218 49.2
Race Black 2 1.8 [0 0.0 |0 ULV 0o )2 0.5

White/caucasi 95 856 |99 91.7 |1 93.5 |106 9.4 4N 90.5

Oriental 0 0.0 |0 0.0 |0 ULV 0o |0 0.0

Arabic/north 1 09 n 0.9 |0 00 o 0o |2 0.5

East/south ea 0 0.0 |0 0.0 |0 ULV 0o |0 0.0

South asian 0 0o n 0.9 |0 00 |0 0o N 0.2

Other 13 1.7 7 6.5 |7 6.5 |10 g6 |37 8.4

Hib-MenC : DTPa-HBV-IPY + Hib-MenC at 2, 4 and 6 months

MenC-TT : DTPa-HBVAPWHib at 2, 4,6 months + MenC-TT at 2 and 4 months

HepE at birth : HepB at birth, DTPa-HEV-IPVIHib + MenC-TT at 2 months, DTPa-IPVIHib + MenC-TT at 4 months and DTPa-HBV-IPV! Hib at & months
MenC-CRM : DTPa-HBV-IPYHib + MenC-CRM at 2, 4 and 6 months

N = total number of subjeds

n = number of subjects in a given caleqory

Value = value of the considered parameter

% = n/ Number of subjects with available results x 100

SD= standard deviation

Age(W)= age expressed in weeks

Immunogenicity Results
The primary objectives were met (as summarised in Table 13 below).

Table 13 Study DTPa-HBV-IPV-097 Results of primary objectives (ATP immunogenicity
cohort).

Test vs Control group, antigen (cut-off) Test group Control group | Inference (Control - Test)
95% CI Object

N |% M % | Diff [LL UL | met

Primary objective 1: Hib-MenC (post-dose 3) vs MenC-CRM [post-dose 3)

anti-PRP (0.15 pg/mi) M1 | 1000 | 114 | 991 |09 |48 |25 |YES

SBA-MenC (8) 111 (1000 (114 1991 (09 |48 |25 | YES

Primary objective 2: MenC-TT (post-dose 3) vs MenC-CRM (post-dose 3)

anti-PRP (0,15 pg/ml} [107 [ 1000 [ 114 (991 [ 09 [48 |26 [VYES

Primary objective 3: HepB al birth (post-dose 3) vs MenC-CRM {post-dose 3)

anti-HBs (10 miU/mi) [ 106 [100.0 [ 113 [ 9.5 [-35 [ 87 |00 [YES

Primary objective 4: MenC-TT (post-dose 2) vs MenC-CRM (post-dose 3)

SBA-MenC (8) [ 106 [1000 [ 114 [991 |09 |48 |26 | YES

Hib-Mend : DTPa-HEV-IPV + Hib-MenC at 2, 4 and 6 months

MenC-TT : DTPa-HBV-PV/Hib at 2, 4, 6 months + MenC-TT at 2 and 4 months

HepB at birth : HepB al birth, DTPa-HBV-IPVIHib + MenC-TT at 2 months, DTPa-IPV/Hib + MenC-TT at 4 months
and DTPa-HBV-IPW/ Hib at 6 months

MenC-CRM : DTPa-HBV-IPVIHIb + MenC-CRM at 2, 4 and 6 months

N = number of subjeds with available resulls

% = percentage of subjects with seroprotection

Diff = Difference calculated

Cl = Standardized asymptatic confidence interval, LL, UL: Lower and upper Bmit.

* upper limit of 95% Cl on group difference = pre-defined clinical limit for non-inferiorily (10%)

Secondary Objectives:

Results of geometric mean concentrations/titres for anti-PRP, SBA-MenC and anti-HBs
antibodies are summarised in Table 14 below.

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd Page 25 of 90
PM-2009-00817-3-2 Date of Finalisation 2 August 2010



Therapeutic Goods Administration

Table 14 Study DTPa-HBV-IPV-097 Geometric mean concentrations/titres (GMC/GMT) for

anti-PRP, SBA-MenC and anti-HBs (ATP cohort for immunogenicity)

Group | Timing | Anti-PRP SBA-MenC Anti-HBs
GMC 95% Cl GMT 95% ClI GMC | 95%Cl
N pgml) | LL | UL | N IL | UL | N |(gmh| L | uL
Hib- | PRE 106 52[ 44 60

MenC | PIN(ME) | 117 3.264| 2433| 4380 111 847.2] 704.7) 10185
PINMT) | 177 12844 | 10523 ) 15677 [ 111] 2467.7| 20457 29753 111 724.9| 548.1| 958.8

MenC- | PRE m 58 1.8 1.2
1T Pli(v6) | 108 2509 1.925) 3271 106] 1542.9| 1282.2| 1856.5

PII(MT) | 107 7933 6405 9.601 106 742.9| 5733 962.7
HepB | PRE 105 6.3 a1 1.8
atbimh | PIME) | 106| 1.632| 1.220) 2184|105 1187.2| 950.1| 14834

PIIMT) | 106| 7.341| 5766| 9.345 106 1239.7] 994.0] 1546.2
MenC- | PRE 107 5.0 4.4 5.6

CRM | Pl(ME) | 114| 0973 0.562| 1.063| 113] 1355.5( 1075.0| 1709.2
PIIMT) | 114] 3.813) 2932 4.858) 114] 1833.7| 1493.7] 2251.0) 13| 622.5] 466.5| 8307

Hib-MenC : DTPa-HBV-IPV + Hib-MenC at 2, 4 and 6 months

MenC-TT ; DTPa-HBV-IPV/Hib at 2, 4,6 months + MenC-TT at 2 and 4 morths

HepB at birth : HepB at birth, DTPa-HBV-IPVIHib + MenC-TT at 2 months, DTPa-IPVHib + MenC-TT at 4 months
and DTPa-HBV-IPV Hib at 6 months

MenC-CRM : DTPa-HBV-IPVIHib + MenC-CRM at 2, 4 and 6 months

N = number of subjeds with available results

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

PRE=Pre-vaccination

PI[MB) =POST DOSE 2 (MONTH B), PIIIMT) = POST DOSE 3 (MONTH 7)

The seroprotection or seropositivity rates for the other vaccine antigens were reported
98.1% to 100% as shown in Table 15 below.

Table 15 Study DTPa-HBV-IPV-097 Seroprotection rates / seropositivity for anti-D,

to be

anti-T,

anti-PT, anti-FHA, anti-PRN, anti-polio1-2-3 and anti-PSC antibodies post-vaccination

(Month 7) (ATP cohort for immunogenicity)

Antigen {cut-off) | Hib-MenC MenC-TT HepB at birth MenC-CRM

% (SP| 95% Cl % (SP | 95% CI % (SP | 95% Cl % (SP | 95% Cl
or 54| LL UL [ors9 |LL UL |orsY |LL UL |ors9 | LL UL

D (=0.11U/ml) 99.1 | 95.1 [100.0 | 100.0 | 96.6 | 100.0 | 98.1 934 | 998 | 100.0 | 96.8 | 100.0
T (20.11Wml) 100.0 | 96.7 [100.0 | 100.0 | 96.6 | 100.0 [ 100.0 | 96.6 | 100.0 | 100.0 | 96.8 | 100.0

PT (=5 EL.Ufml) | 1000 | 96.7 | 100.0 | 100.00 | 96.6 | 100.0 | 100.0 | 96.6 | 100.0 | 100.0 | 96.8 | 100.0

FHA (=5 EL.Uiml)| 100.0 | 96.7 [100.0 [ 100.0 | 96.6 |100.0 | 100.0 | 96.6 | 100.0 | 100.0 | 96.8 | 100.0

PRN (=5 ELUmi)| 100.0 | 96.7 | 100.0 | 100.0 | 96.6 |100.0 | 100.0 | 96.6 | 100.0 | 100.0 | 96.8 | 100.0

Paolio1 (=8) 100.0 | 96.4 | 1000 [ 100.0 | 96.2 |100.0 | 100.0 | 96.4 | 100.0 | 100.0 | 96.2 | 100.0
Palia2 (=8) 100.0 | 95.9 [100.0 | 100.0 | 96.0 | 100.0 | 100.0 | 96.3 | 100.0 | 98.9 94.2 [ 100.0
Poliod (=8) 100.0 | 96.3 [100.0 | 100.0 | 96.0 |100.0 [ 100.0 | 96.3 | 100.0 | 100.0 | 959 | 100.0

PSC (=03ug/ml) | 100.0 | 96.4 | 100.0 | 100.0° | 96.6 |100.0 | 100.0° | 96.5 | 100.0 | 100.0 | 96.7 | 100.0

Hib-MenC : DTPa-HBV-IPV + Hib-MenC at 2, 4 and & months

MenC-TT : DTPa-HBV-IPVIHIb at 2, 4.6 months + MenC-TT at 2 and 4 months

HepB at birth : HepB at birth, DTPa-HBV-IPVIHIL + MenC-TT at 2 months, DTPa-IPVHIb + MenC-TT at 4 manths
and DTPa-HBV-1FW Hib at 6 months

MenC-CREM : DTPa-HBV-IPV/Hib + MenC-CRM at 2, 4 and 6 months

* Value post-dose 2 (month &)

N = number of subjeds in ATP cohor for immunogenicity

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

Study Hib-MenC-TT-010
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This extension of Study DTPa-HBV-1PV-097 was open (double-blind for Hib-MenC lots),
multi-centre study with three parallel groups:

* HibMenC group: primed with Hib-MenC + Infanrix penta, boosted with Hib- MenC (3 Lots
were used: Lot A, Lot B and Lot C).

* NeisPoo group: primed with 2 doses of NeisVac-C + DTPa-(HBV)-1PV/Hib, boosted with
Hib-MenC (3 Lots were used: Lot A, Lot B and Lot C).

* MenCCRM group: primed with Meningitec + Infanrix hexa, boosted with Infanrix hexa;

An additional group HibCPoo was defined as follows: participants boosted with Hib-MenC
were pooled across primary vaccination schedules (Hib-MenC + NeisVac-C).

The co-primary objectives were: one month after booster vaccination, for the pooled Hib-
MenC groups primed with either Hib-MenC or NeisVac:

-To evaluate non-inferiority in the percentage with anti-PRP antibody concentrations >1.0
ug/ml induced by a booster dose of Hib-MenC vaccine after a primary vaccination with either
Hib-MenC or NeisVac-C versus a booster dose of Infanrix Hexa after primary vaccination
with Meningitec (control group); non-inferiority was concluded if the upper limit of the
standardized asymptotic 95% CI on the difference in the percentage between the Meningitec
control group and the Hib-MenC (pooled) groups was below 5%.

«To evaluate the percentage with SBA-MenC titres> 1:128 for Hib-MenC vaccine with
criteria being the lower limit of the exact 95% CI on the percentage of participants with SBA-
MenC titre > 1:128 in the Hib-MenC (pooled) groups was above 90%.

Participant disposition is summarised in Table 16 below. Mean ages were between 13.2 —
13.4 months, the gender distribution was evenly distributed. Overall, 90.7% were Caucasian
(Table 17-18).
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Table 16 Study Hib-MenC-TT-010 Participant Disposition ATP population

Tolal HibMenC | NeigsPoo | HibCPoo | MenCCRM
Title n s % |ns n Js In s In s
Total enrolled cohort 361
Study vaceine dose nol admimstrated (3 (3
but subject number allocated | code
1030 )
Tolal Vaccinaled Cohort 358 100 &7 178 285 93
Administration of vaccine(s) forbidden (2 (2 [ o [0 ¢ 1 1 1
in thie protocal { code 1040 )
Randomisation failure { code 1060) (4 |4 2 |2 0 [0 |2 2 |2 2
ATP safely cohort 352 0883 |84 178 262 80
Protocol violation (inclusion/exclusion (3 |3 0 (0 K R k1] 0
criteria) { code 2010)
Mon comphance with blood sampling (12 |12 3 (3 6 B @ @ 3 3
schedule { including wrong and
unknown dates) ( code 2080 )
Essential serological data missing 3 |6 0 [0 2 L 5 N 1
[code 2100 )
ATP immunogenicity cohort 334 83.3 |81 167 248 86

HibMen = Boosted wilh Hib-MenC {3 lots pocled), pnmed with Infanme penta+Hib-MenC at 2, 4, & months
NeisPoo = Boosted with Hib-MenC (3 lots pooled), primed with NeisVac-C at 2 and 4 months, and a DTPa containing
vaccine at 2, 4 and & maonths, with or without Engerix at birth

HIbCPoo = Boosted with Hib-MenC {pooling of HibMenC and NeisPoo groups)

MenCCEM = Boosted with Infannx hexa, pnmed with Meningitec+Infannx hexa

Node. Subjects may have more than one elimination code assigned

n = number of subjects with the elimination code assigned excluding subjpects who have been assigned a lower
glimination code number

& = number of subjects with the ehmination code assigned

% = percentage of subjects in the considered ATP cohort relative to the Total Vacanaled Cohort

Total: sum of data for the boosted groups: HbCFoo (HibMenC + NeisPoo) + MenCCEM

Table 17 Study Hib-MenC-TT-010 Summary of demographic characteristics (ATP cohort for
immunogenicity)

HibMenC MaisPoo HibCPao MenCCRM Total
N=81 N = 167 N =248 N = 8§ N=3M

Characlerislics | Calegories n % In % In % |n % |n %
Gender Female 43 531 |79 473 1 492 |46 535 (168 (503
Male 38 469 |88 227|126 50.8 (40 46.0 |166 (497

Hace Elack 2 25 |0 0o 42 08 |0 00 |2 0.6
While/caucasian B5 g02 [153 916 I:?iﬂ B7.9 |78 G0 7 |296  |BB6

Arabicinorth afncan 1 12 |2 12 13 12 |0 L 09

|East/south east asan 0 00 10 0o o 0o (0 00 (0 0.0

South asan 0 o0 N 0 I 04 |0 oo |1 0.3

Amenican hispanic 3 37 13 18 16 24 |2 23 |8 24

Japanese 0 0.0 |0 00 |0 00 |0 0o |0 0.0

Crthver 10 123 |8 48 |18 73 |6 70 (24 (72

HibMenC = Boosted with Hib-MenC (3 lots pooled), primed with Infanrix pentas«Hib-MenC al 2, 4, 6 months

NeisPoo = Boosted with Hib-MenC (3 lols pooled), primed with MeisVac-C at 2 and 4 months, and a DTPa centaining
vaccine at 2, 4 and 6 months, with or without Engenx at birth

HIbCPoo = Boosted with Hib-MenC (pooling of HbMenC and NeisPoo groups)

MenCCRM = Boosted with Infanrx hexa, pnmed with Meningitec+Infannx hexa

M = total number of subjects

ni% = number | percentage of subjects in a given category
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Table 18 Study Hib-MenC-TT-010 Age (in months) at booster dose (ATP cohort for

immunogenicity)

Group Sex N Mwith |MEAN |[SD MIN MAX
ane

HibMenC F 43 43 13.3 0.48 13 14
M 38 K 134 (.50 13 14
Total |81 81 134 049 13 14

MeisPoo F 79 T4 13.4 0.51 12 14
M A taki 133 (.50 12 14
Total 167 167 13.4 .50 12 14

HibCPoo F 122 122 134 0.50 12 14
M 126 126 134 0.50 12 14
Total |248 248 134 0.60 12 14

MenCGCRM I 46 46 132 .48 12 14
M A0 40 134 050 13 14
Total |86 i 13.3 .44 12 14

All F 168 168 133 0.50 12 14
M 166 166 134 0.50 12 14
Total (334 334 133 0.60 12 14

HibMenC = Boosted with Hib-MenC (3 lols pooled), primed with Infanrix penta+Hib-MenC al 2, 4, 6 months
MeisPoo = Boosted with Hib-MenC (3 lots pooled), pimed with NeisVac-C at 2 and 4 months, and a DTPa containing
vacaing al 2, 4 and 8 months, with or withoul Engerix at birlh

HIbCFoo = Boosted with Hib-MenC (pooling of HibMenC and NeisFoo groups)
MenCCRM = Boosted with Infanrix hexa, primed with Meningitec+Infannx hexa
F = female; M = male
N = number of subjects with documentation on gender

N with age = number of subyects with documentation on age and gender
S0 = slandard deviation

Min, Max Age= mimimum, maximum age

Immunogenicity Results

The first co-primary objective of the study was met: the non-inferiority of the Hib response in
group HibCPoo versus group MenCCRM was demonstrated in terms of anti-PRP > 1pg/ml.

The upper limit of the standardized asymptotic 95% CI on the difference between the

MenCCRM group (boosted with Infanrix hexa) and the HibCPoo group (boosted with Hib-
MenC) was below the non-inferiority limit of 5% (see Table 19 below).Seroprotection rates
and GMC:s for anti-PRP antibodies are summarised in Table 20 below.

Table 19 Study Hib-MenC-TT-010 First co-primary result (ATP cohort for immunogenicity)

Difference in seroprotection rate

(Group 2 minus Group 1)

Group 1

N

%

Group 2

N

%

Difference

%

95% Cl
LL

uL

HibCPoo

246

99.2

MenCCRM

86

100

MenCCRM - HIbCPoo

0.81

-3.47

2.92

HibCPoo = Boosted with Hib-MenC (pocling of HibMenC and NeisPoo groups)
MenCCRM = Boosted with Infanrix hexa, primed with Meningitec+Infanrix hexa
N = number of subjects with available results
% = percentage of subjects with anti-PRP concentration = 1 pg/ml
95% Cl = 95% Standardized asymptotic confidence interval; LL = Lower Limit, UL = Upper Limit
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Table 20 Study Hib-MenC-TT-010 Seroprotection rates and GMCs for anti-PRP antibodies
(ATP cohort for immunogenicity)

2 0.15 pgiml = 1.0 pg/ml GMC (pg/ml)

95%Cl 95%Cl 95%ClI
Group Timing | N n % LL UL n % LL UL value LL UL
HibMenC | PRE 80 77 963 | 894 [99.2 | 40 | 500 | 386 | 614 | 0966 | 0.739 | 1.265
PI(MT) | 81 81 100 | 955 | 100 | 81 | 100 | 955 | 100 | 63.848 | 49.349 | 82.608
NeisPoo | PRE 167 | 160 | 958 | 916 | 983 | 75 | 449 | 372 | 528 | 0918 | 0.767 | 1.098
PI(M1) | 165 | 185 | 100 | 978 | 100 |163 | 98.8 | 957 | 99.9 | 77.154 | 62866 | 94.690
HibCPoo | PRE 247 | 237 | 960 | 927 | 98.0 115|466 | 402 | 530 | 0934 | 0805 | 1.083
PIM1) | 246 | 246 | 100 | 985 | 100 |244| 992 | 971 | 999 | 72492 | 61.725 | 85.138
MenC PRE 84 73 869 | 778 [ 933 | 31 | 369 | 266 | 481 | 0.633 | 0482 | 0832
CRM PI(M1) | 86 86 100 | 958 [ 100 | 86 | 100 | 958 | 100 | 52400 | 40.363 | 68.027
HibMenC = Boosted with Hib-MenC (3 lots pooled), primed with Infanrix penta+Hib-MenC at 2, 4, 6 months
NeisPoo = Boosted with Hib-MenC (3 lots pooled), primed with NeisVac-C at 2 and 4 months, and a DTPa
containing vaccine at 2, 4 and 6 months, with or without Engerix at birth

HibCPoo = Boosted with Hib-MenC (pooling of HibMenC and NeisPoo groups)

MenCCRM = Boosted with Infanrix hexa, primed with Meningitec+Infanrix hexa

GMC = geometric mean antibody concentration calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with concentration within the specified range

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

PRE = Pre-booster dose

PI{(M1) = Post-booster dose (Month 1)

Second Co-Primary objective: As the lower limit of the exact 95% CI on the percentage of
participants with SBA-MenC titers > 1:128 for the HibMenC group was above 90% (97.8%),
the second co-primary objective was reached (Table 21).
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Table 21 Study Hib-MenC-TT-010 Seroprotection rates and GMTs for SBA-MenC
antibodies (ATP cohort for immunogenicity)

=18 =1:.128 GMT
95%Cl 95%Cl 95%Cl
Group Timing | N n % LL UL n % LL UL | value LL UL
HibMenC | PRE 78 75 962 | 892 | 992 | &6 846 | 747 918| 3602 |2670 | 4996
FI(M1) | 81 81 100 | 955 | 100 | 81 100 855 100 | 5266.2 |4265.6 | 6501.3
NeisPoo | PRE 160 145 | 906 | 850 | 947 | 96 600 | 520 67.7| 1302 |1024 | 1855
FI(M1) | 167 166 | 994 | 96.7 | 100 166 | 994 | 967 100 | 117105 |94415| 14524 8
HibCPoo | PRE 238 | 220 | 924 | 883 | 955 | 162 | 68.1 61.7 739| 1825 |1495 | 2229
PI(M1) | 248 | 247 | 996 | 978 | 100 | 247 | 996 | 978 100 | 9020.2 |7637.2| 10653.5
MenC FRE 78 67 B59 | 762 | 927 | 44 64 | 447 676 1221 | 807 | 1848
CRM PI(M1) | 84 65 774 | 670 | 858 |47 h6.0 | 447 66.8 | 941 b96 | 1487

2, 4 and 6 months, with or without Engerix at birth

HibCPoo = Boosted with Hib-MenC (pooling of HibMenC and NeisPoo groups)
MenCCRM = Boosted with Infanrix hexa, primed with Meningitec+Infanrix hexa
GMT = geometric mean antibody titre calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with titre within the specified range

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

PRE = Pre-booster dose

FI{M1) = Post-booster dose (Month 1)

HibMenC = Boosted with Hib-MenG (3 lots pooled), primed with Infanrix penta+Hib-MenC at 2, 4, 6 months
NeisPoo = Boosted with Hib-MenC (3 lots pooled), primed with Neis\ac-C at 2 and 4 months, and a DTPa containing vaccine at

Antibody persistence (prior to booster vaccination)

Anti-PRP antibodies persisted in 86.4 to 96.4% of the participants; the percent of children

with anti-PRP concentrations > 0.15ug/ml and GMCs were higher in the groups primed with

Hib-MenC or NeisVac-C compared with the group primed with Meningitec and Infanrix

hexa.

SBA-MenC antibodies persisted in 85.4 to 96.3% of the participants; the percent of
participants with SBA-MenC titers > 1:8,> 1:128 and GMTs were higher in the group
primed with Hib-MenC compared with the group primed with Meningitec.

Anti-PSC antibodies persisted in 69.0 to 94.0% of the participants; the percent with anti-PSC
concentrations > 2 pg/ml and GMCs were lower in the groups primed with Hib- MenC or
NeisVac-C compared with the group primed with Meningitec. The percent with anti-PSC
concentrations > 0.3 pg/ml was also lower in the NeisVac-C primed group compared with the

Meningitec primed group.

Anti-diphtheria: 96.5-100% of the participants had persistent anti-D > 0.1 IU/ml, with no
apparent difference between the Hib-MenC or NeisVac-C primed groups compared to the

Meningitec primed group.

Anti-tetanus: 92.0-98.8% of participants had persistent anti-tetanus protective levels. The
percentages with anti-T concentrations > 0.1 IU/ml and GMCs were higher in the groups

primed with Hib-MenC or NeisVac-C compared with the group primed with Meningitec and

Infanrix hexa. This may reflect the use of TT as carrier in the Hib-MenC and NeisVac-C

vaccines.

Pertussis: At least 69%, 98.8% and 93.2% of participants were seropositive for anti-PT, -
FHA and -PRN, respectively, with no apparent difference accross the three groups.
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Anti-HBs: 88.1-100% of the participants were seroprotected against hepatitis B; the percent
of participants with anti-HBs concentrations >10 mIU/ml (for the groups primed with Hib-
MenC and NeisVac-C) and GMCs (for the NeisVac-C primed group only) was higher
compared with the group primed with Meningitec and Infanrix hexa.

Anti-Polio: At least 88.9%, 91.9%, 97.6% of children had persistent protective titres against
Polio 1, 2, 3, respectively. There was no difference between the two groups primed with Hib-
MenC or NeisVac-C and the Meningitec group, except for the percent of participants with
anti-polio 1 titers > 1:8, which was higher in the NeisVac-C primed group.

Study Hib-MenC-TT-022 and Study Hib-MenC-TT-023

Objectives of this long-term follow-up study were to evaluate the persistence of MenC and
Hib antibodies on a yearly basis for 5.5 years after vaccination. These two study reports
presented the persistence analysis 18 months and 30 months after booster respectively. The
participant distribution is summarised in Table 22 below. While the results for the Hib
component compared well, the fall-off in SBA- MenC antibodies was greater in the Hib-
MenC primed and boosted group than for the Neisvac-C primed, HibMenC boosted group
(Table 23 below).

Table 22 Study Hib-MenC-TT-022 and 023 Number of subjects enrolled into the study as
well as the number excluded from ATP analyses with reasons for exclusion

Total HibMenC [NeisPoo [HibCPoo |MenGCCRM

Title n |s |% |n s [n Is |n s |n s
Planned 273 58 123 181 92

Total enrolled cohort Year 2 230

Total cohort Year 2 230 100 |54 119 173 57
Randomisation failure ( code 1050 ) T N 1 1 0 [0 1 1 0 0
Essential serological data missing ( code 1510 ) 1 [ 0 0 0 J0 |0 0 1
ATP cohart for persistence Year 2 228 891 |53 119 172 56

HibMenC = Boosted with Hib-MenC (3 lots pooled), primed with Infanrix Penta+Hib-MenC at 2, 4, 6 months
NeisPoo = Boosted with Hib-MenC (3 lots pooled), primed with Neisvac-C at 2 and 4 months, and a DTPa/Hib
containing vaccine at 2, 4 and 8 months, with or without Engerix at birth

HibCPoo = Boasted with Hib-MenC (pooling of HibMenC and NeisPoo groups)

MenCCRM = Boosted with Infanrix Hexa (a Meningitec booster dose was offered after the end of study Hib-MenC-
TT-010), primed with Infanrix Hexa+Meningitec at 2, 4 and 6 months

Note: Subjects may have more than one elimination code assigned

n = number of subjects with the elimination code assigned excluding subjects who have been assigned a lower
elimination code number

s = number of subjects with the elimination code assigned

% = percentage of subjects in the considered ATP cohort relative to the Total cohort Year 2

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd Page 32 of 90
PM-2009-00817-3-2 Date of Finalisation 2 August 2010



Therapeutic Goods Administration

Table 23 Study Hib-MenC-TT-022 and 023 Percentage of participants with titre equal or

above 1:8 or 1:128 and GMTs for SBA-MenC antibodies

218 =1:128 GMT
95% ClI 95% ClI 95% ClI
Group Timing N In (% |LL UL In % LL UL value |LL UL
HibMenC  |PRE 50 |5 |100[33 |218|0 |00 |00 |71 49 41 59
PlI(MB) 53 |53 |100 |93.3 |100 |51 |96.2 |87.0 [995 |7823 |8070 |1008A1
PIHI{MT) b3 |53 100 |93.3 |100 |52 (981 [899 |100 25771 20302 |3271.3
PREBOOSTER |51 |50 |980 (896 100 |41 804 |669 |902 (3377 (2338 |4878
PIV(M1) 53 |63 100 [93.3 [100 [53 100 933 [100 |46514 33897 |61112
PIV(M18) b2 |45 1865 (7421944125 481 340 |624 ]90.0 558 145.2
PIV(M30) 50 |44 |8B0 (757 955|31 620 472 |753 (1168 |16 191.0
NeisPoo PRE 112 19 [170 105625216 |b4 |20 113 |63 51 78
PlI(MB) 116 |116 |100 (969|100 |113 |974 (926 |995 |[13304 [10762 [16447
PRE BOOSTER [111 |97 874 |7971929165 |586 |488 |678 (1164 (847 1598
PIV(M1) 118 |117 |99.2 1954 [100 |116 [98.3 |94.0 (998 |10209.6 |7595.2 [137239
PIV(M18) 116 |110 9481891981188 (759 670 |833 |2868 (2129 |#137
PIV(M30) 115 111 965|913 ]990|96 (835 |754 |897 |5216 (3830 |710.3
HibCPoo  |PRE 162 24 148197 21216 |37 14 |79 |58 50 6.8
PRE BOOSTER [162 [147 |90.7 |85.2 |94.7 |106 |6564 |76 727 [162.7 1260 [210.2
PIV(M1) 171 170 |994 1968 [100 |169 [988 [958 (999 |79480 |63211 (99938
PIV(M18) 168 |155 (923 1871 (958|113 [673 |96 |743 20561 |156456 [2723
PIV(M30) 165 |1b5 |93.9 189.1 1971|127 [77.0 |69.8 (832 |3315 |[250.6 |438.5
MenCCRM |PRE 53 9 170181 |298|0 0.0 |00 |87 |58 4.5 6.9
PII(MB) b b3 1964 (875|996 (52 (945 849 (989 10734 7178 |16052
PHI{MT) b6 |65 1982|904 |100 |54 (964 877 |996 |16331 108756 21417
PREBOOSTER |64 |45 833 (7071921129 |537 [396 |674 [995 593 166.8
PIV(M1) b3 40 7551617862 (27 509 368 [649 1803 437 1473
PIV(M30) 53 |42 |792659892|23 |434 |298 |77 [M19 437 1181

PIII{M7) = Post primary dose 3(Month 7)
PRE BOOSTER = Pre booster dose
PIV(M1) = Post baoster dose (Month 1)
PIV(M18) = Post booster dose (Month 18)
PIV(M30) = Post booster dose (Month 30)

HibMenC = Boosted with Hib-MenC (3 lots pooled), primed with Infanrix Penta+Hib-MenC at 2, 4, 6 months
NeisPoo = Boosted with Hib-MenC (3 lots pooled), primed with NeisvacC at 2 and 4 months, and a DTPa/Hib
containing vaccine at 2, 4 and 6 months, with or without Engerix at birth
HibCPoo = Boosted with Hib-MenC (pooling of HibMenC and NeisPoo groups)
MenCCRM = Boosted with Infanrix Hexa, primed with Infanrix Hexa+Meningitec at 2, 4 and 6 months

* By PIV(M1) timepoint, subjects of the MenCCRM group only had received 3 primary vaccination doses of MenC
GMT = geometric mean antibody titre calculated on all subjects
N = number of subjects with available results
n/% = number/percentage of subjects with titre within the specified range
85% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit
PRE = Pre primary vaccination
PI{M&) = Post primary dose 2(Month &)
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Table 24 Percentage of participants with Anti-PRP antibody concentrations equal or above
0.15 microgram/ml.

=0.15 pyg/ml 2 1 yg/ml GMC
95% ClI 95% ClI 95% Cl

Group Timing N |n (% [LL |UL |n % LL UL value |LL UL

HibMenC  [PII(M6) 53 b3 [100 [933 {100 |42 |792 |669 (892 (3110 2176 |4446
PHIMT) b3 b3 [100 |93.3 {100 |63 |100 (933 |100 |12569 |10.076 |15679
PRE BOOSTER |52 |51 |98.1189.7 |100 |22 423 |287 |56.8 (0834 (0611 |1.138
PIV(M1) b3 [b3 |100 |93.3 {100 |63 |100 |933 (100 |63.461 |45762 |88.005
PIV(M18) b2 b2 |100 [93.2 (100 |40 |769 |632 (876 |29b4 |2128 (4100
PIV(M30) b3 b3 |100 [933 {100 |36 |679 |637 (801 (1914 |1383 |2648

NeisPoo PII{MB) 119 {113 (95018931981 |73 |B13 [b20 |701 |16595 (1284 2239
PHIMY) 118 |118 |100 |96.9 1100 108 |915 |850 (959 |6.908 |5518 |8.646
PRE BOOSTER |119 |114 [958 |905 |986 |b1 |429 |338 |623 (0865 (0691 |1.082
PIV(M1) 118 |118 |100 |969 |100 |116 |983 |940 (998 |[71426 |66473 91968
PIV(M18) 117 {116 (991|953 |100 |108 [923 (869 |964 |b668 (45663 |7.040
PIV(M30) 113 |112 991|952 |100 |98 |86.7 |791 |924 (35624 (2813 |4415

HibCPoo  [PII{M6) 172 |166 (965 (926|987 |115 |69 [h93 |738 (2044 (1634 |2557
PHIMT) 171 {171 {100 |97.9 1100 |161 (942 (8856 |972 (8316 |6993 |9.889
PRE BOOSTER |171 |165 965|925 (987 (713|427 |352 |05 (0865 |0.714 |1025
PIV(M1) 171 {171 {100 |979 |100 169 |988 [958 |999 (68856 |b6371 |B4106
PIV(M18) 169 |168 |994 |96.7 |100 |148 (876 (816 |921 |4638 (3856 |b579
PIV(M30) 166 |165 {994 |96.7 |100 |134 |80.7 |739 |864 |2800 (2402 |3501

MenCCRM |PII{MB) b6 |46 |B211|6961(91.1|17 |304 |188 (441 |0618 0386 |0989
PHIMT) bt |bb [982 (904 {100 |46 |821 |696 |91.1 (35621 2430 |5102
PRE BOOSTER |66 |47 |855 (733|936 |18 (345 |222 |486 |0651 (0398 |0.763
PIV(M1) b6 [b6 [100 |93.6 (100 |66 |100 |936 (100 |49.427 35962 |67.933
PIV(M18) 3 |3 [100 [292 (100 |3 100 (292 |100 |2547 (0390 |16.651
PIV(M30) b3 b3 |100 (933|100 |40 |76b |617 (862 (2224 |15678 (3133

HibMenC = Boosted with Hib-MenC (3 lots pooled), primed with Infanrix Penta+Hib-MenC at 2, 4, 6 manths

NeisPoo = Boosted with Hib-MenC (3 lots pooled), primed with NeisvacC at 2 and 4 months, and a DTPa/Hib

containing vaccine at 2, 4 and 6 months, with or without Engerix at birth

HibCPoo = Boosted with Hib-MenC (pooling of HibMenC and NeisPoo groups)

MenCCRM = Boosted with Infanrix Hexa, primed with Infanrix Hexa+Meningitec at 2, 4 and 6 months

GMC = geometric mean antibody concentration calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with titre within the specified range

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

PRE = Pre primary vaccination

PII{M6) = Post primary dose 2(Month 6)

PIlI{M7) = Post primary dose 3(Maonth 7)

PRE BOOSTER = Pre booster dose

PIV(M1) = Past booster dose (Month 1)

PIV(M18) = Post booster dose (Month 18)

PIV(M30) = Post booster dose (Month 30)
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Study Hib-MenC-TT-012

This was an open (double-blind with respect to the Hib-MenC lots), randomised 3:1*°,
controlled multi-centre, multi-country study with two parallel groups receiving a three-dose
primary vaccination schedule at 2-3-4 months of age (Study Month 0, Month 1 and Month 2)
as follows

* Hib-MenC (3 different lots pooled) + Infanrix-1PV (3 different lots pooled) hereinafter
referred to as HibMenC group

« Meningitect '+ Pediacel (as control) hereinafter referred to as LicMenC group

The co-primary objectives of the primary vaccination phase were assessed in a sequential
fashion.

» One month after the primary vaccination course, to demonstrate the non-inferiority of the
meningococcal serogroup C immune response induced by Hib-MenC conjugate vaccine
given concomitantly with Infanrix -1IPV compared to a licensed meningococcal serogroup C
vaccine given concomitantly with Pediacel when given as a 3-dose primary vaccination in
infants at 2, 3 and 4 months of age.

(Lower limit of the standardized asymptotic 95% CI on the difference between groups — Hib-
MenC and Infanrix-IPV minus control vaccine is above - 5% for SBA-MenC > 1:8)

» One month after the primary vaccination course, to demonstrate the non-inferiority of the
Hib immune response induced by Hib-MenC conjugate vaccine given concomitantly with
Infanrix-1PV compared to a licensed meningococcal serogroup C vaccine given
concomitantly with Pediacel when given as a 3-dose primary vaccination in infants at 2, 3
and 4 months of age.

(Lower limit of the standardized asymptotic 95% CI on the difference between groups — Hib-
MenC and Infanrix-1PV minus control vaccine is above — 5% for anti-PRP concentration >
0.15 pg/ml)

Evaluation of the lot-to-lot consistency of 3 production lots of Hib-MenC vaccine with
respect to the immunogenicity of the PRP and MenC antigens (anti-PRP concentration > 0.15
ug/ml, SBA-MenC titre > 1:8) was a secondary objective.

Participant disposition is summarised in Table 25 below. The mean age of the participants in
the Primary ATP cohort for immunogenicity was 8.0 weeks (range 6—12 weeks) at the time of
first vaccination; 51.3% were female, 48.7% male and the majority (96.6%) were Caucasian.

6 *The participants of the Hib-MenC group were further randomized (1:1:1) to one of three Hib-MenC and
DTPa-IPV lot combinations. Children who received one Hib-MenC lot were allocated to the same DTPa-
IPV lot.

71 The protocol stated a licensed meningococcal serogroup C vaccine; Meningitec was used in the study.
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Table 25 Study Hib-MenC-TT-012 Participant Disposition

Number of subjects: Total (%) HibC_A HibC B HibC C HibMenC LicMenC
Planned 500 125 125 125 375 125
Enrolled 500 125 125 125 375 125
Completed 495 124 123 124 371 124
Safety: Total Vaccinated cohort  |500 125 125 125 375 125
Immunogenicity. ATP Cohort 474 120 119 118 357 117

HIbC_A = Hib-MenC lot DMEHAQOBA + Infanrix-IPV lot AC20B015AA

HibC_B = Hib-MenC lot DMEHAQOBA + Infanrix-IPV lot AC20B016AA

HbC_C = Hib-MenC lot DMEHAO14A + Infanrix-IPV lot AC20B018B

HibMenC = Hib-MenC (3 lots pooled) + Infanrix-1PV (3 lots pooled)

LicMenC = Meningitec + Pediacel

%: percentage of subjects relative to the Total Vaccinated cohort

The double border is used to indicate that the HibMenC group is the poaling of the HibC_A, HibC_B and HibC_C
groups. Total column corresponds to HIbC_A + HibC_B + HibC_C + LicMenC groups.

Results

The non-inferiority of the Hib-MenC vaccine + Infanrix IPV compared to the control
vaccines with respect to SBA-MenC and Hib was demonstrated, since the lower limit of the
95% ClI for the difference between the pooled HibMenC group and the LicMenC group in
terms of the percentage of participants with SBA-MenC titres > 1:8 was — 2.46% and the
percentage with anti-PRP concentrations > 0.15 pg/ml was 4.10%; both were above the pre-
specified non-inferiority limit of — 5%. (Table 26)

Table 26 Study Hib-MenC-TT-012 Non-inferiority analysis (ATP cohort for immunogenicity)

Difference in seropositivity/seroprotection rates
95 % CI
Antibody Group N % Group [N |% |Between groups: % LL UL
SBA-MenC >1:8 HibMenC |354 (992 |LicMenC|117|100 [HibMenC - LicMenC 085 |-246 |234
Anti-PRP >0.15 ug/ml{HibMenC |357 (100 |LicMenC|117|92.3|HibMenC - LicMenC 769 410 |1397

HibMenC = Hib-MenC (3 lots pooled) + Infanrix-IPV (3 lots pooled)

LicMenC = Meningitec + Pediacel

N = number of subjects with available results

% = percentage of subjects with SBA-MenC titre =1:8 or anti-PRP concentration =015 pg/ml
95% Cl = 95% Standardized asymptotic confidence interval; LL = lower limit, UL = upper limit

Results for SBA-MenC, anti PSC and anti-PRP are summarised in Table 27 below. Anti-PRP
results were lower for LicMenC than for HibMenC with non-overlapping 95% confidence
intervals.
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Table 27 Study Hib-MenC-TT-012 Seropositivity/seroprotection rates and GMTs/GMCs at
one month after the third vaccine dose (Primary ATP cohort for immunogenicity)

L

SBA-MenC
Group N 218 21:128 GMT
95% CI n % 95% CI Value 95% ClI
n % LL |UL LL UL LL UL
HibMenC 354 |351 |99.2 |975 998 329 1929 (898 |954 5811 5147 |656.2
LicMenC M7 (117 |100  |969 |100 116|991 [853 |100 1002.6 8338 |120686
Anti-PSC
Group N =03 pg/ml = 2 pg/ml GMC (ug/ml)
95% CI n % 95% CI pg/ml 95% Cl
n % LL UL LL UL LL UL
HibMenC 356 | 356 |99.7 (984 (100 351 (986 968 995 |9.11 8.46 9.62
LicMenC 114 (114 |100 |96.8 |100 14 100 896.8 |100 12.92 1143 | 14.61
Anti-PRP
Group N 2 0.15 pug/mi 2 1 ug/ml GMC (ug/ml)
95% CI n % 95% CI pg/ml 95% ClI
n % LL |UL LL UL LL UL
HibMenC 357 | 357 100 {990 (100 347 1972 |949 (986 13.257 11.835 |14.850
LicMenC 17 (108 |923 |859 |964 83 709 |618 |790 2403 1.747  |3.306

HibMenC = Hib-MenC (3 lots pooled) + Infanrix-IPV (3 lots pooled)

LicMenC = Meningitec + Pediacel

N = number of subjects with available results

n/% = number/percentage of subjects with titre or concentration within the specified range
85% CI = 95% confidence interval: LL, UL = lower limit, upper limit

Lot-to-lot consistency with respect to the MenC and Hib antigens was demonstrated as the
standardized asymptotic 90% ClIs for the difference between each pair of Hib-MenC lot
groups in terms of percentage of participants with SBA-MenC titres > 1:8 and anti-PRP
concentrations > 0.15 pg/ml were each within [-10% , 10%] (Table 28-30 below)

Table 28 Study Hib-MenC-TT-012 Percentage of participants with titre greater than or equal
to 1:8 or 1:128 and GMTs for SBA-MenC antibodies for each Hib-MenC lot group (Primary
ATP cohort for immunogenicity)

>1:8 =>1:128 GMT

95% Cl 95% CI 95% CI
Group [Timing [N n % LL UL n % LL UL value |LL UL
HibC_A |PRE 118 (13 |110 |60 181 |4 34 |09 |85 |54 |45 |64
PII(M3) 1198 116 |975 |928 965 107 |899 (830 (947 |5208 |4083 |6643
HibC_B |PRE 1165 |9 |78 36 143 |4 35 |10 |87 b3 |43 |64
PII(M3) (119|119 |100 (969 (100 |113 |950 (893 981 (6014 |5046 (7168
HibC_C |PRE 118 19 |76 |36 140 |3 26 j05 |73 b0 |42 b9
PII(M3)  [116  |116 [100 969 [100 |109 |940 [88.0 |975 |6279 |5084 [7754
HIbC_A = Hib-MenC lot DMEHAO05A + Infanrix-IPV lot AC20B015AA

HibC_B = Hib-MenC lot DMEHAO06A + Infanrix-1PV lot AC20B016AA

HibC_C =Hib-MenC lot DMEHAQ14A + Infanrix-IPV lot AC20B018B

GMT = geometric mean antibody titre calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with titre within the specified range

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

PRE = pre-vaccination blood sample

PII{M3) = post-Dose 3 blood sample at Month 3
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Table 29 Study Hib-MenC-TT-012 Seropositivity rates and GMCs for anti-PSC antibodies

for each Hib- MenC lot group (Primary ATP cohort for immunogenicity)

=0.3 ug/ml =2 ug/ml GMC
95% ClI 95% Cl 95% CI

Group |Timing |N n % LL uL n % LL UL pg/ml |LL UL
HibC_A |PRE 120 14 117 65 188 6 |50 (19 106 |0.20 0147 [0.23

PII(M3) 119|119 [100 |969 100 |117 |98.3 941 1998 (937 [8.22 |10.68
HibC_B |PRE 17 |18 |164 [94 [232 |7 |60 |24 |[119 |0.21 |0.18 [0.25

PII(M3) 119|118 |99.2 |964 100 117 1983 941 1998 |8.73 (766 |9.95
HibC_C |PRE 7 (16 137 [80 |13 [ |60 |24 119 020 |0.18 [0.24

PII(M3)  |118 118 |100 |96.9 [100 [117 |99.2 954 |100 925 [8.14 [1051

HibC_A = Hib-MenC lot DMEHAQOSA + Infanrix-IPV lot AC20B016AA
HIbC_B = Hib-MenC lot DMEHAQOGA + Infanrix-IPV lot AC20B016AA

HibC_C =Hib-MenC lot DMEHAO14A + Infanrix-IPV lot AC20B018B
GMC = geometric mean antibody concentration calculated on all subjects
N = number of subjects with available results
n/% = number/percentage of subjects with concentration within the specified range

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

PRE = pre-vaccination blood sample
PII(M3) = post-Dose 3 blood sample at Month 3

Table 30 Study Hib-MenC-TT-012 Seroprotection rates and GMCs for anti-PRP antibodies

for each Hib- MenC lot group (Primary ATP cohort for immunogenicity)

20.15 ug/ml 21 ug/ml GMC
95% Cl 95% Cl 95% Cl
Group |[Timing |N n % LL UL n % LL UL ug/ml |LL UL
HbC_A |PRE 120 |47 |32 (304 (485 13 108 |59 [178 |0156 |0127 (0192
PIIM3) 120 120 100 {970 [100 116 1967 [917 1991 [13979 |11497 |16998
HbC B |PRE M7 |46 (383 (304 (488 |5 |43 14 197 (0138 (0117 0163
PIII(M3) 118 119 [100  |969 (100 |115 |96.6 [91.6 991 |115622 (9407 14111
HbC_C |PRE 118 |56 475 382 569 |14 119 |66  [191 (0188 |0.152 [0.232
PII(M3) 118|118 100 (969 [100 116 1983 [940 1998 [14471 |11.9156 |17578

HIbC_A = Hib-MenC lot DMEHAQOSA + Infanrix-1PV lot AC20B015AA
HibC_B = Hib-MenC lot DMEHAQOBA + Infanrix-IPV lot AC20BO16AA

HibC_C = Hib-MenC lot DMEHAD14A + Infanrix-1PV lot AC20B0188
GMC = geometric mean antibody concentration calculated on all subjects
N = number of subjects with available results
n/% = number/percentage of subjects with concentration within the specified range

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

PRE = pre-vaccination blood sample
PIII(M3) = post-Dose 3 blood sample at Month 3

Clinically satisfactory results were obtained for other vaccine antigens as summarised in the
Tables 31 to 34 below:
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Table 31 Study Hib-MenC-TT-012 Seroprotection rates and GMCs for anti-diphtheria

antibodies (Primary ATP cohort for immunogenicity)

= 0.1 1Ufmil GMC
95% CI 95% Cl
Group  |Timing N n % LL UL [Ikml LL UL
HibMenC |PRE 352 156 443 1391 1497 1010 0.09 011
PlI(M3)  |356 360 983 [064 994 |0BZ 0.74 081
LicMenC  |PRE 110 41 373|282 470|009 008 011
PlI(M3) 117 117 100|869 00 [1.76 1.49 208

HibMenC = Hib-MenC (3 lots pooled) + Infanme-IPY (3 lols pooled)

LicMenC = Meningitec « Pediace!

GMC = geometnc mean antibody concenltration calculated on all subjects

M = number of subjects with available results

n/% = number/percentage of subjects with concentration within the speafied range
85% C| = 85% confidence interval; LL = Lower Limit, UL = Upper Limit

FRE = pre-vaccination blood sampile

PUIM3) = post-Dose 3 blood sample at Month 3

Table 32 Study Hib-MenC-TT-012 Seroprotection rates and GMCs for anti-tetanus

antibodies (Primary ATP cohort for immunogenicity)

2 0.1 IWml GMC
95% Cl 95% Cl
Group  [Timing [N n % LL (UL |IWiml LL UL
HibMenC |PRE 353 312 B84 848 (M5 |0FF 0.33 0.41
FlI{M3) 1356 356 100 1990 [100  |2.33 217 2.51
LichenC  |PRE 110 a4 855 775 (915 |03 0.25 037
PIME) 1117 116 991 1953 (100  |0.83 075 1.04

HibMenC: = Hib-MenC: {3 lots pooled) + Infanvix-IPY (3 lols pooled)

LichenC = Meningitec « Pediacel

GMC = geometric mean antibody concentration calculated on all subjects

N = number of subjects with available resulls

n% = number/percentage of subjects with concentration within the specified range
95% CI = 95% confidence inferval, LL = Lower Limit, UL = Upper Limit

PRE = pre-vacination blood sample

PUI{M3) = post-Dose 3 blood sample at Month 3
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Table 33 Study Hib-MenC-TT-012 Seropositivity rates and GMCs for anti-PT, anti-FHA,
anti-PRN (Primary ATP cohort for immunogenicity)

2 5EL.Wml GMC
095% Cl 95% Cl
Antibody |Group  [Timing [N In % JLL  [uL  [ELUmI JLL JuL
Anti-PT  |HibMenC |PRE 350 78 223 180|270 |36 33 38
PlgM3)  [356 366 [oo7 (984|100 444 41.8 47.3
LicMen: |PRE 108 30 278 196 |aT2 AT 3.3 4.3
PINM3} 118 116 100 |og9 [100 [350 1.8 386
Anti-FHA  [HibMenC [PRE 353 1270 |re0 (744 8az 112 100 125
[Pgm3) 356|355 (997|984 100|151 1412 1832
LicMenC: |PRE 110 &7 791 |03 [863 [10.8 ) 13.1
[Pgm3y (117 17 100|969 (100 [1134 100.6 1277
Anli-PRN  [HibMenC [PRE 352 141 401 349 454 47 4.3 5.2
PIIM3) (356 362 GRo |GF1 [oaT (811 728 a0 3
LicMenC [PRE 10 34 09 224 404 A0 34 4.7
[PmM3) (117 113 (866 [e15 [eea 374 30,7 456

HibMenC = Hib-MenC (3 lots pooled) + fanrix-IPY (3 lols pooled)
LicMenC = Meningitec + Pediacel
(GMC = geometnc mean antibody concentration calculated on all subjects
N = number of subjects wilh available resulls
ni% = number/percentage of subjects with concentration within the specified range
95% C1 = 95% confidence interval, LL = Lower Lirt, UL = Upper Limil
PRE = pre-vaccination blood sample

PI{M3) = post-Dose 3 blood sample at Month 3

Table 34 Study Hib-MenC-TT-012 Vaccine response for anti-PT, anti-FHA, anti-PRN
antibody one month after the third dose (Primary ATP cohort for immunogenicity)

Vaccine Response
95% CI
Antibody Group  |Pre-vaccination [N (m % LL  |uL
status
Anti-PT HibMenC |S- 2N 270 S86 980 [100
S+ L] B5 B33 (732 (908
Total 349 335 860 934 (978
LicMenC  |S- i i 100 |953 [100
S5+ 30 24 800 614 [923
Total 107 101 G44 |BR2 |97 0Q
Anti-FHA HibMenC |S- 4 3 886 927 (100
I§+ 278 262 842 1908 967
Total 362 335 852 (924 (972
LicMenC  |S- 23 23 100|862  [100
S+ &7 a3 54 |BBE |987
Tatal 110 106 B4 (810 860
Anti-PEN HibMenC |S- 210|208 Bo5 974 (100
S+ 141 114 B0S (734 [BT0
Tatal 351 323 820 |BRT (W46
LicMenC  |S- [ 4 ur4 (908 (w87
S+ 34 24 706 1525|840
Total 110 a8 891 817 (947

HibMenC = Hib-MenC (3 lots pooled) + lnfanrix-IPV (3 lols pooled)
LicMenC: = Meningitec + Pediacel

S- = seronegalive subjects (antibody concentration < 5 EL. U/iml for anti-PT, anti-FHA, anii-PRN) prior to vaccination
S+ = seropositive subjects (anibody concentration = & EL.W/ml for ant-PT, anb-FHA, ant-PRN) pnor to vaccination

Total = subjects either seropositive or seronegative at pre-vaccination
Vacane response defined as.
For initially seronegative subjects: antibody concentration = 5 EL Li/ml at PII{M3)

For iniially seropositive subjects: antibody concentration at PII{M3) 2 pre-vaccination antibody conceniration

N = number of subjects with both pre- and post-vaccination results available
n'% = number/percentage of responders
95% CI = exact 95% confidence interval; LL = lower limit, UL = upper limit

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd
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Table 35 Study Hib-MenC-TT-012 Seroprotection rates and GMTs for anti-polio 1, 2, 3
antibodies (Primary ATP cohort for immunogenicity)

218 GMT

95% ClI 95% ClI

Antibody |Group |Timing N n % LL UL value LL UL
Anti-polio 1 [HibMenC |PRE 295 209 708 853 760 |18.0 16.3 22.1
PHI(M3)  [319 318 997 1983 100 1851 163.8 2091

LicMenC |PRE 100 63 63.0 528 [724 1561 1.7 19.6
PHI(M3) {104 102 981 932 998 1015 806 1276

Anti-polio 2 [HibMenC |PRE 298 195 B54 |97 708 117 104 13.1
PHI(M3) 313 309 987 (968 997 |1185 1026 136 8

LicMenC |PRE 98 54 b1 447 1652 109 87 13.7
PHI(M3) 103 101 981 932 998 |103.3 835 1278

Anti-polio 3 [HibMenC |PRE 299 43 144 106 |188 |49 46 52
PII(M3) 298 295 990 1971 998 (4341 3764 5007

LicMenC |PRE 100 18 180 110 268 |50 45 57
PHI(M3) {100 100 100|964 100 2237 1773 2822

HibMenC = Hib-MenC (3 lots pooled) + Infanrix-IPV (3 lots pooled)
LicMenC = Meningitec + Pediacel

GMT = geometric mean antibody titre calculated on all subjects

N = number of subjects with available results

n/% = number/percentage of subjects with titre within the specified range
85% Cl = 95% confidence interval; LL = Lower Limit, UL = Upper Limit
PRE = pre-vaccination blood sample

PII(M3) = post-Dose 3 blood sample at Month 3

Study Hib-MenC-TT-013
This was a Booster Vaccination study following on from primary vaccination study Hib-

MenC-012 (see above). The co-primary objectives of the booster phase were assessed in a
sequential fashion, 42 days post booster.

* To evaluate the immunogenicity in terms of the percentage of participants with rSBA-MenC
titres > 1:128 induced by a booster dose of Hib-MenC vaccine given concomitantly with
measles, mumps, rubella (MMR) vaccine, Priorix, in toddlers aged 12 to 15 months who have
been primed with either 3 doses of Infanrix- IPV and Hib-MenC or Pediacel and a licensed
meningococcal serogroup C vaccine.

* To evaluate the immunogenicity in terms of the percentage of participants with anti-PRP
antibody concentration> 1 ug/ml induced by a booster dose of Hib-MenC vaccine given
concomitantly with Priorix in toddlers aged 12 to 15 months who have been primed with
either 3 doses of Infanrix-1PV and Hib-MenC or Pediacel, and a licensed meningococcal
serogroup C vaccine.

Criteria for the success of the objective: That the lower limit of the exact 95% CI on the
percentage with specified result in the HibMenC group was above 90%.

Secondary objectives

*To evaluate the safety and reactogenicity of a booster dose of Hib-MenC given
concomitantly with Priorix.

* To evaluate the immunogenicity of Priorix when co-administered to a Hib-MenC booster
dose.

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd Page 41 of 90
PM-2009-00817-3-2 Date of Finalisation 2 August 2010



Therapeutic Goods Administration

Participant disposition:
Planned: 500 (375 in the HibMenC group, 125 in the LicMenC group).
Vaccinated: 476 (359 in the HibMenC group, 117 in the LicMenC group).

Completed: 473 (357 in the HibMenC group, 116 in the LicMenC group) Safety: Booster
Total vaccinated cohort: 476 (359 in the HibMenC group, 117 in the LicMenC group).

Immunogenicity:

Antibody persistence: ATP cohort for antibody persistence: 473 (357 in the HibMenC group,
116 in the LicMenC group).

Immune response: Booster ATP immunogenicity cohort: 464 (349 in the HibMenC group,
115 in the LicMenC group).

Results

Both co-primary objectives were successfully met (that is, lower limits of the exact 95%ClI
were above 90%):

* 94.8% (lower limit of the exact 95% CI: 92.4%) of participants primed with either vaccine
regimen (3 doses of Infanrix-IPV and Hib-MenC or Pediacel and Meningitec) and boosted
with Hib-MenC had rSBA-MenC titre > 1:128.

* 100% (lower limit of the exact 95% CI: 99.2%) of participants primed with either vaccine
regimen (3 doses of Infanrix-IPV and Hib-MenC or Pediacel and Meningitec) and boosted
with Hib-MenC had anti-PRP concentration > 1.0 pg/ml.

Antibody persistence prior to booster vaccination

See Table 36 for persistence results obtained prior to booster vaccination.

* ISBA-MenC titres > 1:8 in the HibMenC versus LicMenC group (78.0% versus 67.9%)
rSBA-MenC titres > 1:128 (43.9% versus 33.0%), respectively.

Despite a lower rSBA-MenC GMT in the HibMenC group (575.3) than in the LicMenC
group (1005.7) at one month post primary vaccination, the rSBA-MenC GMT was higher in
the HibMenC group (61.3) than in the LicMenC group (38.6).

* The percentage of samples with anti-PSC concentrations >2.0 pg/ml was lower in the
HibMenC group (12.4%) than in the LicMenC group (22.7%). Anti-PSC GMCs were 0.76
pg/ml for the HibMenC group and 0.97 pg/ml for the LicMenC group prior to the booster.

There was a higher percentage of samples with anti-PRP concentration > 0.15 pg/ml in the
HibMenC group than the LicMenC group (96.6% versus 73.6%). Anti-PRP concentration >
1.0 pg/ml were 61.1% versus 30.9% respectively. The anti-PRP GMC, which was highest
after the completion of the primary vaccination course in the HibMenC group, was also
higher in the HibMenC group than in the LicMenC group prior to the booster (1.354 pg/ml
versus 0.471 pg/ml, respectively).

Anti-diphtheria seroprotection rates and GMCs were lower in the HibMenC group (rate:
45.2%; GMC: 0.10 1U/ml) than in the LicMenC group (rate: 89.1%; GMC: 0.28 1U/ml).

Anti-tetanus seroprotection rates and GMCs were higher in the HibMenC group (rate: 97.1%;
GMC: 0.57 1U/ml) than in the LicMenC group (rate: 79.1%; GMC: 0.21 1U/ml).

Anti-PRN seropositivity rates were higher in the HibMenC group compared to the LicMenC
group (77.0% versus 64.2%). Seropositivity rates for anti-PT and anti-FHA were also noted
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(67.3% versus 60.9% and 98.3% versus 98.2%, respectively). GMCs were higher in the
HibMenC group than in the LicMenC group for anti-PT (7.1 EL.U/ml versus 5.6 EL.U/ml),
anti-FHA (33.7 EL.U/ml versus 25.2 EL.U/ml) and for anti-PRN (11.7 EL.U/ml versus 7.1
EL.U/mlI).

Anti-polio 3 antibody titres were higher in the HibMenC group than in the LicMenC group
both in terms of seroprotection rates (95.6% versus 89.1%) and GMTs (83.7 versus. 49.0).
Seroprotection rates for anti-polio 1 were 90.7% vs. 87.4%, and anti-polio 2 94.0%
versus.89.1%.

Post-Hib-MenC Booster Vaccination

The percentage of participants with rSBA-MenC titres> 1:8 in the HibMenC group and the
LicMenC primed group were 99.1% and. 95.6%, respectively; for rSBA-MenC titres> 1:128
the result was (97.7% and 86.0%, respectively. GMTs in the two groups were 2193.7 versus
477.9. The pre to post booster increases in rSBA-MenC GMTs were higher in the HibMenC
group (36.0-fold) than in the LicMenC group (12.4-fold).

The percentage of participants with anti-PSC concentration > 2.0 pg/ml was higher in the
HibMenC group than in the LicMenC group (90.8% versus 76.5%). Post-booster GMCs were
7.43 pg/ml versus 3.67 ug/ml in the two groups. The pre to post booster increase in anti-PSC
GMCs was 9.8- fold for the HibMenC group and 3.8-fold for the LicMenC group.

The percentage of participants with anti-PRP concentration > 1.0 pg/ml was 100% in both
groups. The post-booster GMCs in the HibMenC group was 93.191 pg/ml compared with
44.267 pg/ml in the LicMenC group. The pre to post booster increases in anti-PRP GMCs
was 94.0-fold for the LicMenC group compared to 68.9-fold for the HibMenC group.

One month after the co-administration of the Hib-MenC booster and MMR vaccine, 98.2%,
95.6%, and 99.6% of children, respectively, had seroconverted for anti-measles, anti-mumps
and anti-rubella. (Table 37).
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Table 36 Study Hib-MenC-TT-013 Seropositivity/seroprotection rates and GMTs/GMCs at
one month after the third primary vaccination and pre-booster vaccination (Booster ATP
cohort for persistence)

rSBA-MenC =18 >1128 GMT
95% Cl 95% CI 95% Cl
Group |[Timing [N n % L UL n % LL JUL  |value |LL UL
HtMenC[PIIIM3) 347 [344 (551 [575 [958 [321 525 [892 [550 [5753 |5084  [6510
FlMIO) [346 (270 [780 [733 [823 [1527 [439 [386 [483 [613  [509 7l
LicMent [PIIM3) 112 112 (100 (968 |00 (111|991 951 (100 10057 [A34.4 12122
PHIMI0) 109 |14 6f9 |983 [/65 |36 330 (M43 427 |36 275 5.2
Anti-PSC 20.3 ugiml 22 pg/ml GMC
95% Cl 55% Cl 95% Cl
|Group [Timing [N n % L UL I % JLL UL |pgiml [LL UL
HEMenC[PIIIME) [348 [347 |99/ 984 100 344 389 (971 [987 [906  [841 BN
FIMIO) [348  [2%4 [245 [a02 [881 (43 [124 |91 1163 [076 [069 085
LicMen [PIIIM3)  |104 109 (100 [96.7 100 109 |00 |97 (100 1292 (1143 14.59
FIGMI0) (110 |98 [8G1 817 [942 125 227 |153 Iai7 |0&7 080 118
Anti-PRP 2015 pg/mi =1 pgiml GMG
95% Gl 55% Cl 95% Gl
Group  [Timing [N n % |LL UL |n % Ll JuL pgml  |LL UL
HibMenC[PIIM3)  [350 350 [100 390 100 341 |374 (952 |9B8 [13025 [11631 |14586
FIIMI0) [350 (338 [966 (941 (987 [214 [611 |58 [664 |1354 [1.192 |1538
ILicMenC: [FIIMEY |12 104 929 864 |99 |82 732 640 |81 2506 [1.871 3546
FIGMI0) (110 |81 736 |ad4 |B16 34 (309 |724 |404 |047f1 (0360|0617
Anti-diphtheria Anti-tetanus
20.1 IWiml GMC 20.1 Wiml GMC
95% Cl 95% CI 95% CI 5% CI
Group [Timing N |n [% [LL JuL [iwmiflL Ju N n| % [LL JuL (umiie  JuL
HibMenC |PHIM3)  [349 (343 190.3 96,3 |99.4 [0.83 10.74 10.92 1349 (349 1100 989 MO0 [2.35 (219 252
FIM10) (347 (1571252 [399 (506 (010 [009 [0.11 [348 (338 [S71[348 [986 [057 (053 [062
|Lil:|'l.-'|enC PHIM3) (112 [112 100 (%68 [100 [1.78 |1.51 1210 [112 [111 (%91 (951 [100 [0.88 |0.75 [1.04
PIICMI0) (110 |98 1891 [81.7 |94.2 (028 [0.24 |0.33 |10 |BT (791|703 [86.3 1021 (018 |0.26
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Anti-PT Anli-FHA
25 EL.Wml GMC =5 EL.UWiml GMC
95% CI 95% CI 95% Cl a5% Cl
Group Timing (N [0 |% [LL |UL E';-"-" LL (UL [N no| % [LL (UL E:-"-’ LL UL
L1l
HibMenCIPIIM3) 348 348 (99,7 |98.4 100|440 |41.4 468 (349 [348 (967 984 J00 515 (408 K28
FIUIMI0) (346 (233|673 621 (723071 |65 |78 45 1339 |983 903 B04 13T 05 74
lLicMenc PIIM3) (112 (112100 |96.8 100 |35.3 1320 388 |112 [112 [100 |96.8 |00 168 (033 B1.9
PUIMAGY (110 |67 [60.9|511 (701 |56 |49 |65 110 1108 (982 (936 p2A |52 (M8 B0
Anti-PRN Anti-palio 1
=5 EL \Wml GMC =18 GMT
| 85% CI 85% Cl 85% Cl 895% CI
IGmup Timng [N [n [% [LL [UL fﬂ';'-'-" LL UL (N no| % |[LL (UL [Value [[] UL
HibMenCIPIIM3) 349 (345 (080197 1 (907 794 |[71.2 (886 |313 [312 |907 |[98.2 J00 1854 (638 094§
PUIMAOY (348 (268 |77.0|72.2 18131117 (104 131|322 202 190.7 |70 P36 |35 (T8 1.0
LicMenC [PIIM3) |12 108|973 |92.4 |99.4 [371 (303 453 |80 |97 |98.0 (928 k08 002 (91 D69
FIUIMI0Y (108 |70 |64.2 |54 56732171 |58 |86 103 |90 (674 (T4 B3 13 |45 WS
Anti-polio 2 Anli-polio 3
=18 GMT =18 GMT
05% CI 85% CI 95% Cl 85% Cl
Group [Timing (N |n (% |LL (UL |Valwe |LL UL [N no| % [LL (UL |Vale Ll (UL
HibMenCIPHIM3) 307 | 303 (9871967 (9961117 501014 [ 136 1 [ 202 | 280 (990 (97 0 [90 B 40 4 3812 hO8 8
| FUMAGY [ 317 | 258 (940|908 | 9641395 |48 | 449 [ 319 | 305 (956 (927197 6837 |73.0 1959
ILicMenc PR3] 08 | 96 |98.0)928 (906 1001|811 1261 | 95 | 85 | 100 |96 2 (100 P22 9 1757 P28
FIUMAGY [ 101 | 90 [891|81.3|%4 4350|276 | 445 (101 | 90 |891 (813|344 |490 |374 |64

FIIM10) = Pre-booster blood sample at month 10

HibMenC = Hib-Men: (3 lots pooled) + Priorix, pimed with Hib-MenC (3 lols pooled) + Infanriz-1PV (3 kols pooled)
LickenC = Hib-Men(C {3 lots pooled) + Prionix, prmed with Meningiec + Pediacel
GMC = geomelric mean antibody concentralion calculated on all subjects
M = number of subjects with available results
n'% = number/percentage of subjects with concentration within the specified range
95% Cl = 95% confidence interval; LL = Lower Limat, LIL = Upper Lint
PIIM3) = Posl-doge 3 blood sample a1 month 3

Table 37 Study Hib-MenC-TT-013 Booster Immune Response:
seropositivity/seroprotection/seroconversion rates and GMTs/GMCs pre and post booster vaccination
(Booster ATP cohort for immunogenicity)
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rSBA-MenC 218 21:128 GMT

95% CI 85% CI 95% CI
Group _[Timing [N In % L UL |n % [LL UL |value |LL uL
HibMen [PIIIMA0)  |340 (265 |77.9 (732 |822 (149 |38 (385 |483 610 (508 735
#

[PIVIMIT5) [347 [344 [o01 [o75 [998 [330 |a77 (055 (900 (21937 18811 |25681
ILchenG PMin oo |74 |67o [sea (765 |36 |30 |a43 Je27 386 (275 [s42

PIVMI1.5) [114 1103 (956 [901 (986 98 [B60 |78.2 (918 |4779 (3573  [6an2
IPoced [Pummi0y  Jaqo Jass 766 [m12 [req4 [18s 912 [386 [450 [546  [463  [64.3
_[PviM115) [461 J453 Jes3 Joes [002 |437 (048 [024 [966 [1504.0 [12073 [17457
Anti-PSC =0.3 pgiml =2 pgiml GMC
95% Cl 95% Cl 95% Cl
|Group [Timing [N Jn  [% (L UL |n [% [LL UL [pg/ml |LL__JUL
HibMen [PlM10)  [342 288 842 |rog [a7g [&1 [120 |87 |50 [o7s  |069  |oss
C

PIV(M115) |349 (348 [100 [e8e [100 [317 |08 |873 [936 [743 [673  [8.19
LicMenC[PIIM10) [110 |98 (891 817 (042 |35 227 [153 |317 (097 080  |1.18
PIVIMi16) [115 [116 [100 [068 [100 [88 [766 [677 [839 [367 [314 420
[Pocked [PINMI0) 452 386 854 818 [B85 [66 146 (116 182 0681 0.74 088
PIV(M115) 484 [464 (100 Jes2 [100 405 [873 |s3s [s02 [624 [571  [581
Anti-PRP 20.15 pg/ml 21 ugiml GMC
86% CI 86% ClI 95% CI
|Group [Timing N In % L (UL |n % [LL |uL fml_|LL ju
HbMen [PIMI0)  [344 [332 (965 |40 [982 [211 [613 (660 [665 [1.362 |1.189 1538

'EI"J(MH.ET} 347 |47 |00 [eag [1o0 [347 (100|880 [100 [93.191 [B2173 |105.686
LicMenC[PINMI0) [110 [81 [736 [544 [815 |34 300 [224 [404 Jo4m [03s0  [os17
PVMILE) 114 [114 100 [ees [1o0 (114 [100 [988 100 [44.267 [36.769 53205
Pooled  [PINMI0} 454 [413 (810 (679 [934 [245 [B4.0 [493 |566 1047 0825 1,166

[PV(Mi15) [481 481 [100 E9.2 100|461 (100 |99.2 [100 '."_T.5_22 60.520  |88.447
Anti-measles 2150 miWiml GMC
5% CI 85% CI
Group _[Timing N In % LL UL mILWml LL UL
|i1:|MEnC PIRMA0) 1330 10 0.0 0.0 1.1 750 75.0 750
PIVIM11.5) (336 334 8.8 aro 0.7 26161 23865 268678
':MEI'IC PIlIM10) 108 |0 0.0 0.0 33 750 75.0 750
PIVIM11.5) [108 104 963 H0.8 ] 24608 [2018.4 [2998.6
Pocled  [PINM10) 448 |0 0.0 0.0 0.8 75.0 75.0 750
PIVIM11.5) 446 |438 0.2 6.5 0.2 2577 6 23696 26035.8
Anli-mumps 2231 Wiml GMC
5% CI 5% ClI
Group Timing N _ n % LL UL |Wiml LL UL
[Hiomen TPmmioy 341 Jo Y] 00 1.1 155 1155 1155
C
PIVIM11.5) [32T7 310 o4 8 a1 8 96.9 G834 B05.7 1079.7
|l.icM!nG PHIKA0) 110 |0 0.0 0.0 3.3 1155 1155 1155
PIVIM11.5) [107 105 %61 534 0.8 1080.0 391 1285.1
[Pocled [PIIM1G) 481 |0 0.0 0.0 0.8 1155 1155 1155
PIViIM11.5) [434 [415 95.6 032 o7.3 10086 [931.8 1091.8
Anli-rubella 24 [iml GMC
5% Cl 95% Cl
Group  |Timin M n % LL LL |IUfml LL LL
HibMen |F'III{I'|.'I1EI:| 338 [0 0.0 0.0 11 20 20 20
C
PIViM11.5) [338 |336 %0 4 o7 O R 52 4 57 2 Bh 1
|Li:‘.MEnC PHIMT0) (108 J0 0.0 0.0 34 12.0 [2.0 [2.0
FIViM11.5) [107 107 100 966 100 f5 50.7 332
[Pocled [Pmimatoy 446 Jo 0.0 0.0 0.4 20 2.0 2.0
PIViM11.5) [445 [443 el 0.4 ke G4 2 285 8.4

HibMenC = Hib-MenG (3 lots poolad) + Priovix, primad with Hib-MenG (3 ols pocled) + Infansix-IPV (3 lols pooled)
LichienC: = Hib-MenC (3 lots pooled) + Priovix, primed with Meningites + Pediacel

Pooled = HibhenC group + LichenC group

GMC = geometnc mean anfibody concentration calculated on all subjects N = number of subjects with available
resulls

n% = numberpercentage of subjects with concentration within the specified range

95% CI = 95% confidence mberval, LL = Lower Limil, UL = Upper Limil

FI{M10) = Pre-booster blood sample at month 10 PIVM11 %) = Post-booster blood sample at month 11.5

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd Page 46 of 90
PM-2009-00817-3-2 Date of Finalisation 2 August 2010



Therapeutic Goods Administration

Study Hib-MenC-TT - 027
Objectives were evaluated at 12 months after the booster vaccination with Hib-MenC
vaccine. These were:

* Persistence of meningococcal serogroup C antibodies.

* Persistence of Haemophilus influenzae type b (Hib) antibodies.
Participant disposition is summarised in the table below.

Table 38 Study Hib-MenC-TT-027 Participant disposition

Number of subjects in 109664 (Hib-MenC-TT-027): HibMenG LicMenC Total

Planned 360 118 478

Enrolled 221 67 288

Completed 221 67 288

Safety: Total Cohort Year 1 221 67 288

Immunogenicity: ATP cohort for persistence Year 1 207 64 21
Results

A higher percentage in the HibMenC primed and boosted group achieved rSBA-MenC titres
> 1:8 and > 1:128 than in the LicMenC primed, HibMenC boosted group. Higher GMT was
also noted in the HibMenC group as seen in Table 39 below. Similarly, anti-PSC results were
higher in the HibMenC group than in the LicMenC primed group (Table 40). Percentage of
participants with concentration greater than or equal to 0.15 microg/mL or 1 microg/mL and
GMC:s for anti-PRP antibodies (ATP cohort for persistence Year 1) are described in Table 41.

Table 39 Study Hib-MenC-TT-027 Percentage of participants with titre greater than or equal
to 1:8 or 1:128 and GMTSs for rSBAMenC antibodies (ATP cohort for persistence Year 1).

218 =1:128 GMT
95% Cl 95% Cl 95% CI
Antibody Group Timing N|in | % |LLIUL|n{% | LL]UL]| value LL UL

rSBA-MenC  [HibMenC  |Pre-Primary 204112 159 |31 (100 3 [15]03 | 42| 48 43 5.3

Post-Primary 202 1200990 (965|999 189|936 892 965 | 6247 | 530.7 | 73564

Pre-Booster 202|163 1807 | 746|859 | 94 (465395 |953.7| 671 528 | 853

Fost-Booster 2031201990 196.5 999|199 |98.0 950|995 | 25403 | 2008.0 | 3135.5

PIV (M12) 200178 189.0 | 83.893.0 109545473 |615] 123.0 | 989 | 153.0

LicMenC  |Pre-Primary B0 | 3 | 50 )10 (139] 0 |00 |00 |60 43 39 48

Post-Primary 63 | 63 | 100 |94.3 | 100 | 63 | 100 | 94.3 | 100 | 1000.0 | 778.8 | 1284.2

Pre-Booster 62 | 39 | 629 |497 |748| 19 |306 196|437 | 324 20.3 51.6

Post-Booster 64 | B1 | 9531869 (930|566 |875|768 944 5174 | 3467 | 7720

PIV (M12) b9 | 41 | 695|561 (80.8| 17 |288 | 178|421 | 357 234 | 645

HibMenC = primed in study 103974 with Hib-MenC + Infanrix-IPV and boosted in study 104056 with Hib-MenC and concomitant
Priorix

LichMenC = primed in study 103974 with Meningitec + Pediacel and boosted in study 104056 with Hib-MenC and concomitant
Priorix

GMT = geometric mean antibody titre calculated on all subjects

N = number of subjects with available results; n/% = number/percentage of subjects with titre 2 the specified cut-off

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

Pre-Primary = Pre primary vaccination; Post-Primary = One month after the primary vaccination; Pre-Booster = Pre booster dose
Post-Booster = One manth after the booster vaccination; PIV (M12) = 12 months after booster vaccination.
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Table 40 Study Hib-MenC-TT-027 Percentage of participants with anti-PSC concentration
greater than or equal to 0.3 microg/mL or 2 microg/mL and GMCs for anti-PSC antibodies
(ATP cohort for persistence Year 1)

= 0.3 pg/mL =2 ug/mL GMGC
95% Cl 85% Cl 95% Cl
Antibody Group Timing N n % LL UL | n % LL | UL | value | LL UL
anti-PSC HibMenC  |[Pre-Primary 206(19 | 92 | 56 |140] 8 | 39 [ 47 | 75 | 018 | 047 ] 020
Post-Frimary 202 {202 | 100 [98.2 | 100 | 201 ) 99.5 [97.3 | 100 | 9.52 |8.68 | 10.45
Pre-Booster 201 (170 | B46 | 788|893 | 27 | 134 | 90 [ 189 | 077 | 067 | 088
Post-Booster 205 (205 | 100 | 982 | 100 | 183|893 [842|932 | 736 | 646 | 839
PIV (M12) 193 | 119 | 61.7 [ 544 | 685 | 19 | 98 | 6.0 | 149 | 047 | 040 | 0.55
LicMenG  |Pre-Primary 63 | 4 [ 83 | 18 [ 1556 | 1 16 | 00 | 85 | 047 | 015 )| 0.18
Post-Frimary 63 | 63 [ 100 | 943 | 100 | 63 | 100 | 943 | 100 | 11.20 | 942 | 1333
Pre-Booster B4 | 56 (875|768 344 | 10 (156 | 78 | 269 | 084 | 066 | 1.06
Post-Booster G4 | 64 [ 100 | 944 | 100 | 47 [ 734 | 609|837 | 351 [284 ] 432
PIV (M12) b9 | 29 (492 1 3b9 625 | 2 | 34 | 04 | 117 ] 032 |0.26 | 040
HibMenC = primed in study 103974 with Hib-MenC + Infanrix-IP\V and boosted in study 104058 with Hib-MenC and concomitant
Priorix;
LicMenC = primed in study 103974 with Meningitec + Pediacel and boosted in study 104056 with Hib-MenC and concomitant
Prionix;

GMC = geometric mean antibody concentration calculated on all subjects

N = number of subjects with available results; n/% = number/percentage of subjects with concentration = the specified cut-off
95% Cl = 95% confidence interval; LL = Lower Limit, UL = Upper Limit

Pre-Primary = Pre primary vaccination; Post-Primary = One month after the primary vaccination; Pre-Booster = Pre booster
dose; Post-Booster = One month after the booster vaccination; PIV (M12) = 12 months after booster vaccination.

Table 41 Study Hib-MenC-TT-027 Percentage of participants with concentration greater than
or equal to 0.15 microg/mL or 1 microg/mL and GMCs for anti-PRP antibodies (ATP cohort
for persistence Year 1)

2 0.15 pg/mL =1 pg/mL GMC
95% Cl 95% Cl 95% CI
Antibody Group Timing N|in| % |[LL|JUL]|n % | LL | UL [ value LL UL

anti-PRP HibMenC  |Pre-Primary 206| 84 |408 34047820 | 97 | 60 |146] 0160 | 0137 | 0186
Post-Primary 204 | 204 | 100 | 98.2 | 100 [ 198|971 [93.7198.9 | 12413 | 10.688 | 14.417
Pre-Booster 204199975 (9441992 |120 588 | 517|656 1293 | 1095 | 1528
Post-Booster 203|203 | 100 | 98.2 | 100 | 203 | 100 | 98.2 | 100 | 88.667 | 74.602 | 105.373
PIV (M12) 198 1198 | 100 | 98.2 | 100 | 1881949 |909 | 976 | 7153 | 6.029 | 8.486
LicMenC  |Pre-Primary 63 | 25 |397 276|528 | 11 |175) 91 [2%91] 0178 | 0130 | 0.243
Post-Primary 63 | 58 19211824974 |43 (683|563 [794| 2473 | 1557 | 3.928
Pre-Booster 64 | 45 | 703 | 576|811 19 |297 189 (424 0441 | 0309 | 0627
Post-Booster 63 | 63 | 100 1943|100 | 63 | 100 | 94.3 | 100 | 39.024 | 30.588 | 49.786
PIV (M12) 63 | 63 | 100 [94.3 | 100 | 52 | 825 |70.8[909| 3162 | 2316 | 4318

HibMenC = primed in study 103974 with Hib-MenC + Infanmx-IPV and boosted in study 104058 with Hib-MenC and concomitant
Priorix:

LicMenG = primed in study 103974 with Meningitec + Pediacel and boosted in study 104056 with Hib-MenC and concomitant
Priorix;

GMC = geometric mean antibody concentration calculated on all subjects

N = number of subjects with available results; n/% = number/percentage of subjects with concentration = the specified cut-off;
35% Cl = 95% confidence interval; LL = Lower Limit, UL = Upper Limit

Pre-Primary = Pre prnimary vaccination; Post-Primary = One month after the primary vaccination; Pre-Booster = Pre boaster
dose; Post-Booster = One month post-booster; PIV (M12) = 12 months after booster vaccination.
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Safety

Pooled safety and reactogenicity results from 19 reported clinical trials were included in the
current Australian submission.® The total vaccinated cohort was included in safety analysis.
The data from completed and analysed studies include the following numbers of participants:

- 1947 infants who had received a 3-dose primary vaccination course (2, 3, 4 month or 2, 4, 6
month schedule) of the Hib-MenC vaccine including 1572 infants who received
concomitant Infanrix penta and 375 who received concomitant Infanrix IPV. Among them,
776 participants also received a pneumococcal conjugate vaccine (either Prevenar or GSK
Biologicals’ GSK’s 10Pn-PD-DiT candidate vaccine now registered in Australia under the
trade name Synflorix).

- 355 infants who had received a 2-dose primary vaccination course (3, 5 month schedule) of
the Hib-MenC vaccine, co administered with Infanrix penta.

- 2046 children who had received a booster dose of the Hib-MenC conjugate vaccine in the
second year of life, including 1099 who received concomitant Infanrix penta vaccine, 578
who received concomitant Priorix vaccine and 715 who received concomitant Infanrix
penta and pneumococcal conjugate vaccines (Prevenar or Synflorix).

- 324 children in Study Hib-MenC-016, who had received a single dose of Hib-MenC in their
second year of life, concomitantly with Priorix.

In all except three studies, safety and reactogenicity were evaluated as secondary objectives

using the following endpoints:*:

Occurrence and intensity of solicited local injection site adverse events (AEs) during the
solicited follow-up of Day 0 to 3 or 7 following administration of each dose. All solicited
local reactions were considered vaccine related.
Occurrence, intensity and relationship to vaccination of solicited general adverse events
during the solicited follow-up period of Day 0 to Day 3 or Day 7
Occurrence, intensity and relationship to vaccination of unsolicited non-serious adverse
events within the period Day 0 to Day 30 or Day 42 after each vaccination
Occurrence, intensity and relationship to vaccination of any serious adverse events (SAES)
throughout the entire study period up to and a maximum of 30 to 42 days after the last
vaccination dose.

Safety and reactogenicity were assessed as primary objectives in the three following studies:

8 Eight primary vaccination studies (MenC-TT-001, Hib-MenCY-TT-003, Hib-MenC-TT-001, Hib-MenC-TT-
003, Hib-MenC-TT-012, Hib- MenC-TT-014, DTPa-HBV-IPV-097 and 10PN-PD-DIT-011), six booster
vaccination studies (Hib-MenCY-TT-004, Hib-MenC-TT-010, Hib-MenC-TT-011, Hib-MenC-TT- 013, Hib-
MenC-TT-015 and 10PN-PD-DIT-017), one study evaluating immune memory (MenC-TT-008), three
studies evaluating long term persistence (Hib-MenC-TT-022, Hib- MenC-TT-023 and Hib-MenC-TT-027)
and one study evaluating the use of Hib-MenC as a single dose in children not previously primed for MenC
but Hib primed in infancy (Hib- MenC-TT-016).

® In studies MenC-TT-001, Hib-MenC-TT-001, Hib-MenCY-TT-003 and Hib-MenCY-TT-004, an 8-day
follow-up period (from Day 0 to Day 7) was used to report solicited local and general symptoms. In the studies
Hib-MenC-TT-003, DTPa- HBV-IPV-097, Hib-MenC-TT-010, Hib-MenC-TT-012, Hib-MenC-TT-013, Hib-
MenC-TT-014, Hib-MenC-TT-015, 10Pn- PD-DiT-011, 10Pn-PD-DiT-017, Hib-MenC-TT-011 and Hib-
MenC-TT-016 a 4-day follow-up period (from Day 0 to Day 3) was used to report solicited local and general
symptoms.

In the Hib-MenC-TT-011 and Hib-MenC-TT-013 studies, unsolicited adverse events and MMR specific
solicited symptoms (fever, rash/exanthema, parotid/salivary gland swelling, suspected signs of meningism,
including febrile convulsions) were solicited during a 43-day follow-up period (from Day 0 to Day 42).
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Study Hib-MenC-TT-003: The primary objective was to compare the three dose primary
vaccination course of Hib-MenC vaccine co-administered with Infanrix penta versus
Meningitec co-administered with Infanrix hexa in terms of the percentage of participants
with rectal temperature > 39°C.

Study 10Pn-PD-Dit-011: The primary objective was to demonstrate the non-inferiority of
candidate pneumococcal vaccine 10Pn-PD-DiT compared to Prevenar both given as 3-dose
primary course and co-administered with Infanrix pentA and Menitorix in terms of post-
immunisation febrile reactions with rectal temperature > 39 °C. In this study SAEs were
reported until 6 months after the booster dose.

Study Hib-MenC-TT-011: The primary objective was to evaluate the safety and
reactogenicity of a booster dose of the Hib-MenC vaccine when co-administered with
Priorix to healthy toddlers aged 13 — 14 months in terms of the occurrence of any Grade 3
solicited symptoms within 4 days (Day 0 — 3) after the booster vaccination.
Reactogenicity was evaluated by recording solicited local (pain, redness, swelling) and
general (drowsiness, fever, irritability, loss of appetite) symptoms on diary cards by the
participants’ parents/guardians. Intensity of solicited symptoms was assessed by the
investigator. Solicited symptoms were recorded by parents or guardians on a diary card.

For booster studies Hib-MenC-TT-011 and Hib-MenC-013, MMR specific solicited
symptoms relevant to MMR vaccination were reported from Day 0 to Day 43 and included
fever, rash, salivary gland swelling and meningism including febrile convulsions. For
consistency of reporting any axillary temperatures recorded, these were adjusted to the rectal
route and scored at GSK Biologicals. The highest temperature measured per day was
recorded. Unsolicited adverse events were assigned intensity according to defined categories.
The relationship (yes/no) was assessed by the investigator.

Descriptive and comparative analyses were used in each study as well as for the pooled study
groups receiving Hib-MenC-TT. In order to pool reactogenicity results, only the first 4 days
were taken in to account.

In order to have a consistent approach across all studies (for the purposes of overall review
the Company pooled data across primary studies and groups and booster studies and groups),
only the first four days were taken into account in those studies that reported solicited adverse
events over an eight day period. Similarly, when unsolicited symptoms were recorded over
42 days, only those recorded within 30 days were taken into account for the pooling.

The percentage of doses of Hib-MenC or Menjugate or Meningitec or NeisVac-C followed
by unsolicited adverse events starting within 30 days after vaccination was pooled across the
primary and the booster studies respectively, without accounting for study effect. Only the
first 31 days were taken into account for this summary (although unsolicited symptoms were
recorded for 43 days in studies Hib-MenC-TT-011 and Hib-MenC-TT-013, in which MMR
vaccine was concomitantly administered).

Comparative analyses investigated the relative risk (RR) of developing individual solicited
AEs in participants receiving the test and the control vaccines.

For solicited AEs in the individual studies, the 95% CI for the Relative Risk was based on
the exact conditional likelihood approach.

For solicited AEs from pooled studies, the common RR across studies with its 95% CI was
based on the exact conditional likelihood approach adjusted for study effect. In addition, the
associated p-value to this common RR was computed for each solicited AE. A p-value
inferior to 0.05 was taken to indicate a potential safety signal. Due to the multiple
comparisons without adjustment for multiplicity, potential imbalances between groups are
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to be interpreted with caution. For this reason, clinical relevance was to be taken into
account when interpreting observed potential imbalance between groups.
No comparative analyses were performed for unsolicited and serious AEs.

Demographic Characteristics

The mean age at the time of the first Hib-MenC vaccination for infants receiving a 3 dose
primary vaccination course ranged from 7.9 to 11.5 weeks for infants vaccinated according to
at 2, 3, 4 month schedule and from 8.4 to 9.1 weeks for infants vaccinated according to a 2, 4,
6 month schedule. The mean age at the time of the first Hib-MenC vaccination for infants
receiving a 2 dose primary vaccination course was 10.8 weeks. The majority of the children
administered the Hib-MenC vaccine were Caucasian (at least 86.3%).

The average age of the cohort at the time of the Hib-MenC booster vaccination ranged from
11.6 months to 14.3 months. Participants were predominantly Caucasian (at least 87.9%).

In each study, the demographic characteristics of participants who received the Hib-MenC
vaccine were similar to those of participants who received a control vaccine although in
several studies there was some discrepancy in the ratio of sexes enrolled.

Results — Primary Vaccination Studies
Solicited Local Symptoms

In each study, redness was the most frequently reported local symptom for Hib-MenC (15.9%
to 38.0%) and for the control groups (18.5% - 34.7%). Grade 3 local symptoms were reported
infrequently in both groups. Maximum incidence reported was for pain (2.0% for the Hib-
MenC vaccine group and 3.3% for the control vaccines).The 95% CI for relative risk for each
of the solicited local symptoms, includedl.

General Solicited Symptoms

In each study, drowsiness and irritability were the most frequently reported general solicited
symptoms after Hib-MenC vaccinations. The range of incidence of drowsiness was 28-43.5%
for Hib-MenC and 25.6-49.4% with the control vaccines. The range of incidence of
irritability was 29.3-52.9% for Hib-MenC and 28.9-59.1% for the control vaccines.

In study Hib-MenC-TT-014, fever and irritability tended to be more frequent than in any of
the other studies involving two concomitant vaccinations, however the incidence of each of
these symptoms tended to be lower in the Hib-MenC group than in the NeisVac-C control
group.

In the pooled analysis, rectal temperature> 38 °C was reported following 19.4% of doses,
while fever> 39 °C was reported after 1.4% of doses and high fever, > 40°C, after 0.1% of
doses of the full Hib-MenC primary vaccination course.

Irritability was the most frequently reported general solicited symptom in the Hib-menC
group (reported after 43.7% of doses compared to after 43.6% and 50.2% of the MenC-CRM
and MenC-TT doses, respectively).

The most frequently reported Grade 3 solicited general symptom was Grade 3
irritability/fussiness, occurring after 2.8% the test group compared to 2.8% of those
vaccinated with MenC-CRM and 2.9% of those vaccinated with MenC-TT. Irritability was
also the most frequently reported solicited general symptom considered to be possibly related
to vaccination.

Results assessed as relative risk did not suggest significant difference in the solicited general
symptoms with the exception of fever. When Hib-MenC was compared to MenC-TT: all
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fever, fever: > 39 degrees and fever considered vaccine related had the respective point
estimates and 95% Cls of 0.79 (0.70, 0.89), 0.63 (0.42, 0.92) and 0.78 (0.69, 0.88). When
compared to MenC-CRM the relative risk for Hib-MenC for fever considered vaccine related
was: 0.85 (95% CI 0.75, 0.96). However, 95% Cls for the relative risk for the other categories
of fever (all, > 39°C, >39. 5 °C and > 40 °C) included 1.

Results - Booster VVaccination Studies

Six booster studies have been analysed to date (studies Hib-MenC-TT-010, Hib-MenCTT-
011, Hib-MenC-TT-013, Hib-MenC-TT-015, Hib-MenCY-TT-004 and 10Pn-PDDiT- 017).

For the solicited local adverse events data were pooled for participants receiving a Hib-MenC
booster vaccine, for participants receiving a MenC-CRM booster vaccine and for participants
receiving a MenC-TT booster vaccination. For the solicited general adverse events data were
similarly pooled, with and without a concomitant vaccination.

Solicited Local Symptoms

The incidences of solicited local symptoms for the booster dose within the 4-day follow-up
period after vaccination were analysed. In Study 10PN-PD-DiT-017, pain was the most
frequent solicited local symptom, however, overall, redness was the most frequently reported
symptom, occurring after 21.4-42.8% of the doses. Pain and redness were the most frequent
symptoms in the control groups MenC-TT or MenC-CRM (after 30.2-42.9% of doses). For
each solicited local symptom, clinically significant events (Grade 3 or redness/swelling >30
mm) were reported following less than 6.0% of the doses at the MenC injection site.

The differences between Hib-MenC and each of the control groups in percentage of
participants who reported a local solicited symptom at the MenC injection site during the 4
day follow-up period after vaccination were evaluated. The 95% Cls for risk ratios all
included 1, suggesting lack of statistical difference.

Results - Study Hib-MenC-TT-003

In this study, the primary objective was to compare the safety of Hib-MenC vaccine co-
administered with Infanrix penta, with Menjugate co-administered with Infanrix hexa in
terms of the percentage of participants with fever > 39 °C. The results showed that the
percentage of participants with fever >39°C was numerically lower in the Hib-MenC group
(2.8%) than in Menjugate control group (5.0%); the standardized asymptotic 95% CI for the
difference between groups (Menjugate minus Hib-MenC: [-1.64%); 8.47%]) did not support a
significant difference.

Results — Study Hib-MenC-TT-011

In study Hib-MenC-TT-011, a Hib-MenC booster vaccine was given concomitantly with a
MMR vaccine (Priorix) in toddlers aged 13.14 months who have been primed in infancy with
three doses of Hib (given as part of a combined DTPa .containing vaccine) and
meningococcal serogroup C CRM (MenC-CRM) conjugate vaccines.

There were two control groups: one received the Hib-MenC vaccine alone, the other control
group received the MMR vaccine alone. There is no evidence to suggest that the local
reactogenicity at the MMR vaccine site is increased when this vaccine is co-administered
with Hib-MenC. Table 42 summarises the difference between the Hib-MenC + MMR group
and the MMR group. The 95% Cls all include 1, for differences in all symptoms, Grade 3
symptoms and requirement for medical advice for symptoms of pain, redness and swelling.
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Table 42 Study Hib-MenC-TT-011: Percentage difference in solicited symptoms between the
Hib-MenC + MMR group and the MMR group: 4-day follow-up period (Total vaccinated
cohort)

Hib-MenC + MMR MMR 95% ClI
Symptoms Type N h % N |n % [% LL UL  [P-value
Difference (Hib-MenC + MMR minus MMR) at MMR vaccine site

Pain All 102 15 147 |91 |11 121 |262 |-740 |1242 |0.675
Grade 3 102 1 1.0 91 |0 0.0 098 |-3.09 1|5.35 1.000
Medical advice 102 0 0.0 91 |0 0.0 0.00 |-4.05 363 -

Redness (mm) All 102 13 (127 (91 |10 {11.0 |1.76 |-7.86 |11.13 |0.825
> 30 102 0 0.0 91 (0 0.0 0.00 |-405 |3.63 -
Medical advice 102 0 00 91 |0 |00 [0.00 [-405 |3.63 -

Swelling (mm) All 102 5 49 91 1 |11 3.80 [-1.55 [10.02 |0.216
> 30 102 0 0.0 91 |0 0.0 0.00 |-405 |3.63 -
Medical advice 102 0 0.0 91 (0 0.0 000 |-405 |3.63

Hib-MenC + MMR = Hib-MenC vaccine+ MMR vaccine (Priorix™)

MMR  =MMR vaccine (Priorix™)

N = Number of subjects with at least one administered dose

n/% = number/percentage of subjects reporting a specified symptom

95% Cl = Standardized asymptotic 95% confidence interval, LL = Lower Limit, UL = Upper Limit
P-value=Two-sided Fisher Exact Test

General Solicited Symptoms — Booster Vaccination Studies

Irritability was the most frequently reported solicited general symptom in the Hib-MenC
group in the Hib-MenC-TT-010, Hib-MenC-TT-011, Hib- MenC-TT-013, Hib-MenC-TT-
015 and 10Pn-PD-DiT-017 studies while fever £38.0°C) was the most frequently reported
symptom in the Hib-MenCY-TT-004 study. For each solicited general symptom, clinically
significant events (Grade 3 in intensity) were reported after 2.5% of doses or less in the
HibMenC vaccines. Grade 3 fever (>40.0°C) was reported after<1.1% of doses.

The differences between Hib-MenC and each control group in the percentages of participants
who reported a general solicited symptom during the 4 day follow-up period after vaccination
were analysed. The calculated relative risk 95% Cls all included 1; no significant difference
was demonstrated.

Deaths
There were no deaths reported in any study.

Other Serious Adverse Events

Up to 30 April 2008, only 4 SAEs possibly related to vaccination were reported by the
investigator in participants vaccinated with Hib-MenC and all were resolved without
sequelae. These possibly vaccine related SAEs are described in the subsequent sections (two
were in post primary vaccination studies, one in a booster study and one in the study
performed in MenC unprimed but Hib primed toddlers). Three of the four above mentioned
participants received Hib-MenC co-administered with other paediatric vaccines.

Primary Vaccination Studies:

There were 181 participants overall who reported at least one SAE. Of these, 97 were
administered Hib-MenC vaccine (97/2302). Infections and infestations were the most
commonly reported. Two participants both of whom received Hib-MenC vaccine experienced
SAEs that were considered possibly causally related to vaccination. One child developed
right thigh tumefaction and decreased mobility of the right thigh and leg 23 days after the
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second dose of Infanrix penta. Hib-MenC vaccine was co-administered in the opposite thigh.
Myositis was diagnosed and resolved within 8 days without treatment. The second case (who
received Hib-MenC, Infanrix penta and Prevenar) developed fever of 39.4 °C on the day of
vaccination and was hospitalised briefly and treated with paracetamol. The event resolved
within one day.

Booster Vaccination Studies

In total 79 children (47 of the 2046 who received Hib-MenC as a booster vaccine), reported
at least one serious adverse event. Data showed a similar incidence of reported SAEs in the
groups where Hib-MenC is administered as a booster dose, with or without co-administered
vaccines (DTPa containing vaccines, Priorix and Pneumococcal conjugate vaccines) and the
control groups (incidences were respectively 3.7% and 2.4%). In all groups, most SAEs were
reported in the System Organ Class (SOC) “Infections and infestations”. For results see Table
43 below.

In one case the SAE was considered possibly causally related to vaccination. This participant
who had been administered Hib-MenC and Priorix developed fever one day after vaccination,
persisting for twenty days at which time the child was hospitalised. The fever lasted a further
2 days. No specific diagnosis was made.

Table 43 Percentage of participants with serious adverse event (classified by MedDRA SOC)
reported after vaccination (Total vaccinated cohort) - Booster studies

Hib-MenC! MenC-CRM: MenC-TT?
N = 2046 N =403 H=T13
95% CI 95% Cl 95% CI

Primary System Organ Class (CODE) n| % LL | UL m % LL | UL 1] % LL | UL
At least one symplorm 47 | 23 1.7 | 30 15 a7 |21 6.1 17 24 | 14 | 38
Blood and lymphatic system disorders (10005329) 21 01 ) 00| 04 0 00 | 00 | 08 0 00 [ 00 | 05
Gastreantestinal disorders {10017947) 2101 |00 | 04 ] 3 0.7 |02 | 22 | 1 01 [ 00 | 08
General disonders and administration site conditions (10018065) | 1 00 | 00 | 03 0 00 | 00 | 08 0 00 [ 00 { 05
Infectons and infestations (10021881) r| 18 1.3 | 25 [] 2.2 10 | 42 12 1.7 | 08 [ 2%
Injury, poisoning and procedural complications (10022117) )01 |00 |04 ]| 2 05 | 01 | 18] 0 00 ] 00 | 05
Metabolism and nutrtion disorders (10027433) 0| 000002 1 02 | 00 | 14 0 00 [ 00 [ 05
Musculoskeletal and connective tissue disorders (100283595) 2| 04 00 | 04 1] 00 | 00 | 08 0 00 | 00 | 05
Wervous system disorders (10028205) 51 02 ) 01| 06 1 | 02 | 00 | 14 2 03 [ 00 ] 10
Respiratory, thoracic and mediastinal disorders [10038738) 2101 ) 00| 04 1 |02 | 00|14 4 08 | 02 ] 14

At least one symplom = at least one symplom expenenced (regardiess of the MedDRA Primary System Organ Class)
N = number of subjects with al least one administered dose; n'% = number/percentage of subjects reporting at least once the symptom
£5% Cl= exact 85% confidence interval; LL = Lower Limit. UL = Upper Limit

t Pooling of data obtained with Hib-menC vaccine as booster in Hig-MenC-TT-010, Hib-MenC-TT-013, Hib-MenCY-TT-004,
Hib-MenC-TT-015 and 10Pn-PD-DiT-017
¢ Pooling of data obtained with MenC-CRM vaccing as booster (Menjugate in Hib-MenCY-TT-004 study and Meningitec in 10Pn-PD-DIT-017 study)
3 Paoling of data obtained with MenC-TT vaccine (NeisVac-C) in Hib-MenC-TT-015 and 10Pn-PD-DIiT-017 study

Adverse Events leading to Discontinuation

Adverse events leading to the discontinuation of the study were reported: In total, 11
participants vaccinated with Hib-MenC co-administered with other paediatric vaccines had
adverse events (5 with SAE and 6 with AE) that led to the premature discontinuation of the
study. Hib-MenC was co-administered with respectively Infanrix-1PV, Infanrix penta,
Infanrix penta and Synflorix or Prevenar vaccines in the studies Hib-MenC-TT- 012, Hib-
MenC-TT-014 and 10Pn-PD-DiT-011. For nine participants the investigator considered that
the events were not related to vaccination. For the two participants, who had rash after
vaccination, the investigator concluded that this was possibly causally related to vaccination.
In all other primary vaccination studies (MenC-TT-001, Hib-MenC-TT-001, Hib-MenC-TT-
003, Hib-MenCY-TT-003, and DTPa-HBV-IPV-097) there were no drop-outs due to an SAE
or AE for the participants that were vaccinated with the Hib-MenC vaccine co-administered
with other paediatric vaccines.
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In the booster studies (Hib-MenCY-TT-004, Hib-MenC-TT-010, Hib-MenC-TT-011, Hib-
MenC-TT-013, Hib-MenC-TT-015, 10Pn-PD-DiT-017) and the study investigating the use of
Hib-MenC as a single dose in MenC unprimed but Hib primed toddlers (Hib- MenC-TT-016)
there was only one drop-out due to an adverse event (craniostenosis in study Hib-MenC-TT-
013) which was considered unrelated to vaccinations.

Unsolicited Adverse Events

Primary Vaccination

Any unsolicited adverse event that occurred during the 31-day period following the
administration of each dose of the study vaccine was recorded by the investigator. As
participants were administered other routine vaccinations in combination with test and
control vaccines, the unsolicited AEs reported could not be solely attributed to the study
vaccines. The most common of these are summarised in Table 44 below. Over all 1508/6476
(23.3%) of the Hib-MenC injections were associated with unsolicited symptoms, compared to
664/3022 (22.0%) of MenC-CRM and 504/2534 (19.9% of MenC-TT injections.

Table 44 Percentage > 1% of Doses with reported Unsolicited Symptoms regardless of
Intensity or Relatedness

System Organ Class Preferred Term Hib-MenC MenC- MenC-TT
N = 6476 CRM N = 2534
N = 3022
n (%) n (%) n (%)
Gastrointestinal disorders Diarrhoea 83 (1.3%) 20 (0.7%) 22 (0.9%)
i 1 I i i 0, 0, 0,
General disorders and Injection site induration 58 (0.9%) 6 (0.2%) 31 (1.2%)
administration site Injection site nodule 35 (0.5%) 34 (1.1%) 38 (1.5%)
conditions
Bronchitis 99 (1.5%) 47 (1.6%) 25 (1.0%)
Infections and infestations —
' ' ' Nasopharyngitis 79 (12%) | 27 (0.9%) | 25 (1.0%)
Rhinitis 138 (2.1%) 57 (1.9%) 31 (1.2%)
Upper respiratory tract 188 (2.9%) 91 (3.0%) 72 (2.8%)
infection

Hib-MenC Menitorix; MenCCRM Meningitec and Menjugate; MenCTT NeisVac-C

At least on Grade 3 unsolicited symptom was reported by 74/6476 (1.1%) of the Hib-MenC
group, 29/3022 (1.0%) of the MenC-CRM group and 24/2534 (0.9%) of the MenC-TT group;
there was no pattern apparent in symptoms reported. The percentages of doses with reported
unsolicited symptoms with causal relationship to vaccination were 262/6476 (4.0%) for Hib-
MenC, 97/3022 (3.2%) for MenC-CRM and 139/2534 (5.5%) for MenC-TT. The most
commonly reported AEs are summarised in Table 45.
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Table 45 Percentage of Doses with reported Unsolicited Symptoms considered Vaccine

Related
System Organ Class Preferred Term Hib-MenC MenC- MenC-TT
N = 6476 CRM N = 2534
N = 3022
n (%) n (%) n (%)
Gastrointestinal disorders Diarrhoea 31 (0.5%) 6 (0.2%) 4 (0.2%)
Vomiting 21 (0.3%) 10 (0.3%) 9 (0.4%)
General disorders and Injection site induration 58 (0.9%) 6 (0.2%) 31 (1.2%
administration site — -
conditions Injection site nodule 35 (0.5%) 34 (1.1%) 38 (1.5%)

decreased activity,
insomnia, nervousness,
restlessness and sleep
disorder

Hib-MenC Menitorix; MenCCRM Meningitec and Menjugate; MenCTT NeisVac-C

Unsolicited Adverse Events — Booster Vaccination

The overall/dose incidence of unsolicited AEs up to 30 days after a booster dose of the Hib-
MenC vaccine was higher (34.1%) compared to MenC-TT (30.2%) and MenC-CRM
(17.4%). For all MenC conjugate booster vaccines the most frequently reported event was
upper respiratory tract infection with an incidence of respectively 5.6%, 2.5% and 7.3% after
Hib-MenC, MenC-CRM and MenC-TT booster vaccination, respectively (Table 46 below).
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Table 46 Percentage > 1% of Doses with reported Unsolicited Symptoms regardless of

Intensity or Relatedness

System Organ Class Preferred Term Hib-MenC MenC-CRM MenC-TT
N = 2046 N =403 N= 713
n (%) n (%) n (%)
At least one symptom 697 (34.1%) 70 (17.4%) 215 (30.2%)
Gastrointestinal disorders | Diarrhoea 49 (2.4%) 5 (1.2%) 11 (1.5%)
Teething 84 (4.1%) 0 (0.0%) 9 (1.3%)
Vomiting 45 (2.2%) 7 (1.7%) 5 (0.7%)
General disorders and Influenza like iliness 1 (0.0%) 5 (1.2%) 1 (0.1%)
administration site — — .
conditions Injection site induration 20 (1.0%) 0 (0.09%) 20 (2.8%)
Injection site nodule 9 (0.4%) 2 (0.5%) 7 (1.0%)
Pyrexia 30 (1.5%) 2 (0.5%) 24 (3.4%)
Immune system disorders | Otitis media 57 (2.8%) 3 (0.7%) 32 (4.5%)
Pharyngitis 42 (2.1%) 4 (1.0%) 2 (0.3%)
Respiratory tract infection 9 (0.4%) 0 (0.0%) 12 (1.7%)
Rhinitis 63 (3.1%) 2 (0.5%) 16 (2.2%)
Tonsillitis 20 (1.0%) 2 (0.5%) 1 (0.1%)
Upper respiratory tract 115 (5.6%) 10 (2.5%) 52 (7.3%)
infection
Infections and infestations | Bronchitis 31 (1.5%) 2 (0.5%) 6 (0.8%)
Ear infection 22 (1.1%) 1 (0.2%) 7 (1.0%)
Gastroenteritis 77 (3.8%) 4 (1.0%) 16 (2.2%)
Nasopharyngitis 18 (0.9%) 4 (1.0%) 5 (0.7%)
Injury, poisoning and Cough 23 (1.1%) 3 (0.7%) 11 (1.5%)
procedural complications
Hib-MenC Menitorix; MenCCRM Meningitec and Menjugate; MenCTT NeisVac-C

The incidence of unsolicited AEs of Grade 3 intensity after a booster dose of the Hib- MenC
vaccine was 4.5% compared to MenC-TT (6.6%) and MenC-CRM (1.0%). The most
frequently reported event with Grade 3 intensity after booster vaccination with the Hib-MenC
or MenC-CRM vaccine were gastroenteritis with an incidence of respectively 1.1% and
0.5%. After a MenC-TT booster otitis media was the most frequently reported event with
Grade 3 intensity (1.8%). (Table 47 below)
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Table 47 Incidence/Dose of Grade 3 unsolicited Adverse Events> 0.5% (Hib-MenC
Menitorix; MenC-CRM Meningitec and Menjugate; MenC-TT NeisVac-C)

System Organ Class Preferred Term Hib-MenC MenC-CRM MenC-TT
N = 2046 N =403 N= 713
n (%) n (%) n (%)
At least one symptom 92 (4.5%) 4 (1.0%) 47 (6.6%)
General disorders and Pyrexia 8 (0.4%) 0 (0.0%) 9 (1.3%)
administration site
conditions
Infections and infestations Gastroenteritis 22 (1.1%) 2 (0.5%) 7 (1.0%)
Otitis media 12 (0.6%) 0 (0.0%) 13 (1.8%)
Upper respiratory tract 9 (0.4%) 1 (0.2%) 10 (1.4%)
infection

Hib-MenC= Menitorix; MenC-CRM= Meningitec and Menjugate; MenC-TT= NeisVac-C

The incidence of unsolicited AEs considered by the investigator to be causally related to
vaccination after a booster dose of the Hib-MenC vaccine was 7.0%, for MenC-TT 6.9% and
for MenC-CRM 3.5%. The most frequently reported event considered by the investigator to
be causally related to vaccination were injection site induration after a Hib-MenC or MenC-

TT vaccine booster vaccination with incidences of 1.0% and 2.8% respectively, and injection
site nodule and vomiting after a MenC-CRM booster (0.5%; see Table 48 below).

Table 48 Incidence/Dose of Vaccine Related unsolicited Adverse Events> 0.5%

System Organ Class Preferred Term Hib-MenC MenCCRV MenCTT
N = 2046 N =403 N= 713

n (%) n (%) n (%)

At least one symptom 144 (7%) 14 (3.5%) | 49 (6.9%)
Gastrointestinal disorders Diarrhoea 11 (0.5%) 1 (0.2%) 3 (0.4%)
Vomiting 19 (0.9%) 2 (0.5%) 3 (0.4%)
General Disorders and Injection site bruising 14 (0.7%) 0 (0.0%) 5 (0.7%)
administration site conditions Injection site haematoma 10 (0.5%) 1 (0.2%) 3 (0.3%)
Injection site induration 20 (1.0%) 0 (0.0%) 20 (2.8%)
Injection site nodule 9 (0.4%) 2 (0.5%) 7 (1.0%)

Hib-MenC= Menitorix; MenC-CRM= Meningitec and Menjugate; MenC-TT= NeisVac-C

Study Hib-MenC-016 - Safety Results

Symptoms, both solicited and unsolicited, were reported in 89.2% of participants in the
HibMenC group and 95.4% in the Hib+MCC group. Solicited and unsolicited general
symptoms were reported more frequently than local symptoms in each group while local

symptoms were reported at similar rates at the different vaccine injection sites (see Table 49).
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Table 49 Study Hib-MenC-TT-016 Solicited and unsolicited symptoms Days 0-3 post-

vaccination (Primary Total Vaccinated cohort)

Any symptom General symptoms Local symptoms
95% CI 95% Cl 95% CI
Group N n % |LL UL |N n % |L UL |N n % JLL UL
HibMenC 324 |289 [892 [853 |924 |324 239 |[738 |686 |785 [324 192 (593 |37 |64.7
Hib+MCC  [108 [104 954 |806 |8985 109 |92 844 1762 1906 109 86 789 [70.0 |86.1

HibMenC = Hib-MenC + Priorix
Hib+MCC = Hiberix + Meningitec + Priorix
N= number of subjects with the administered dose

n/%= number/percentage of subjects presenting at least one type of symptom whatever the study vaccine administered
856% Cl = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit

Grade 3 symptoms (solicited and unsolicited) were reported in 7.7% of participants in the
HibMenC group and 11.0% in the Hib+MCC group; Grade 3 general symptoms and Grade 3
local symptoms were reported at similar rates in both groups (see Table 50).

Table 50 Study Hib-MenC-TT-016 Grade 3 symptoms (solicited and unsolicited) reported
Days 0-3 post-vaccination (Primary Total Vaccinated cohort)

Any symptom General symptoms Local symptoms
95% ClI 95% ClI 95% ClI
Group N n % [LL UL |N n % |LL JUL |N n % LL UL
HibMenC 324 |25 77 |61 |12 (324 |24 74 |48 108 (324 |38 08 |02 |27
Hib+MCC 109 |12 11.0 |58 [184 [108 |8 73 |32 140 [109 |4 37 10 191

HibMenC = Hib-MenC + Priorix
Hib+MCC = Hiberix + Meningitec + Priorix
N= number of subjects with the administered dose

n/%= number/percentage of subjects presenting at least one type of symptom whatever the study vaccine administered
95% CI = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit

Symptoms (solicited and unsolicited) that were considered to be causally related to
vaccination by the investigator were reported in 83.3% of participants in the HibMenC group
and 95.4% in the Hib+MCC group (see Table 51).

Table 51 Study Hib-MenC-TT-016 Incidence of symptoms (solicited/unsolicited) with causal

relationship to vaccination during the 4-day post-vaccination period (Primary Total
Vaccinated cohort)

Any symptom General symptoms Local symptoms
95% ClI 95% Cl 95% Cl
Group N n % |LL UL |N n % |LL UL |N n % |LL UL
HibMenC 324|270 |B3.3 |78.8 |87.2 [324 192 593 |53.7 BA7 (324 192  |59.3 53T |B4.7
Hib+MCC  [109 104 [954 |896 985 [109 |80 734 1641 |814 |109 |86 789 |70.0 |86.1

HibMenC = Hib-MenC + Priorix
Hib+MCC = Hiberix + Meningitec + Priorix
N= number of subjects with the administered dose

n/%= number/percentage of subjects presenting at least one type of symptom whatever the study vaccine administered
85% Cl = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit

Redness was the most frequently reported solicited local symptom in the four days post-
vaccination in both groups reported in 45.1% of participants in the HibMenC group and
58.7% in the Hib+MCC group. (Table 52 below)
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Table 52 Study Hib-MenC-TT-016 Incidence of Solicited local symptoms reported during the
4-day post-vaccination period (Total Vaccinated cohort)

HibMenC Hib+MCC
85 % Cl 235 % Cl
Symplom Injection site  Type N n % LL UL [N n % |LL (UL
Pain Any Al 344 91 281 (233 1333 108 |42 [38.5 294 463
Grade 3 34 N 03 (00 1.7 [Hog |0 0.0 |00 [33
Medical advce (324 |0 0.0 (00 1.1 108 |0 0.0 |00 [33
Hib-Men( WAl 323 |8 M2 186 293 |- - - - -
Grade 3 322 |0 00 [@a 11 |- - - - -
Medical advice (322 |0 0.0 o0 N |- - - =k
Hiky Al - - - - - 102 (29 [26.6 186 359
Grade 3 - - - - - 108 [0 0.0 |00 [33
Medical advice |- - - - - (108 0 0.0 |00 33
Meningitec Al - - - - - 108 [31 284 1202 [37 8
Grade 3 . - - - - (109 0 0.0 |00 33
Medical adice |- - - - - 102 |0 0.0 00 (33
Pricim Al 324 |17 AR 182 288 109 (26 (230 162 330
Grade 3 324 N 03 00 1.7 1oz |0 0.0 100 (33
Medical adace (324 |0 00 [0 11 og o 00 |00 33
Redness (mm}  |Any All 324 |146 (451 |39.6 |07 (109 |64 |5B.7 (489 (861
=30.0 24 2 06 04 22 (108 |4 37 |10 |81
Medical adace (324 |0 00 @0 11 1Hog 0 00 |00 33
Hib-Mend Al 322|129 401 |47 456 |- - - - -
=30.0 322 |2 06 01 2¢ |- - - - -
Medical advice (322 |0 00 @0 11 |- - - - -
Hib All - - - - - (109 |50 450|383 85T
=30.0 - - - - - 102 |0 0.0 00 (33
Medical advice |- - SO S S L = 0.0 |00 (33
Meningitec All - - - - - 1082 |56 (514 418 |51
=30.0 - - - - - 108 (3 28 |06 [78
Medical advice |- - - - - 109 0 0.0 |00 33
Fricx Al 344 108 336 [28.5 |39.1 [109 |45 413 [31.9 511
=30.0 324 |0 0.0 100 11 (108 |1 0.8 |00 (50
Medical adace (344 |0 00 @0 1.1 noa |0 0.0 |00 (3.3
Sweling (mm)  [Any Al 324 |18 (A1 185 1291 108 41 A6 (285 [AF 4
=300 324 N 0.3 (00 1.7 108 (3 28 |06 [f8
Medical advice 324 |0 0.0 0.0 HA (108 |0 0.0 |00 33
Hib-MenC Al 322 |6d 199 (167 [24.7 |- - - - -
=30.0 322 N 03 00 N7 |- - - =
Medical adace (322 |0 0o 0o 11 - - - - -
Hity Al - - - - - 108 (26 [235 162 330
=30.0 . - - - - (108 0 0.0 |00 33
Medical advice |- - - - - 102 [0 00 |00 (33
Meningilec Al . - - = - (108 25 220|154 320
=30.0 - - - - - 108 |2 1.8 102 65
Medical advice |- - - - - 108 [0 0.0 |00 [33
Fricnx Al 344 |48 151 (114 195 1108 (1 193 123 (279
=300 324 |0 00 [0 11 s N 08 100 (B0
Medical advice  [324 |0 0.0 00 1.1 (108 |0 0.0 |00 33

HibMenC = Hib-MenC + Priowy

Hib+MCC = Hiberix + Meningitec: + Priorix

M= number of subjects with the administered dose

n/%= numberpercentage of subjects reporting at least once the symplom
Any. ni%= number/percentage of subjects with at least one local symplom whatever the number of injechons,
85%CI= Exact 95% confidence interval; LL = lower mit, UL = upper lirmit

Al = all reports of the specified symptom iméspective of inteénsity grade or medical adwice type

Grade 3 Pain = Cned when mb was moved/spontaneously paimfil

Medical adwice = medical attention sought for symptom (hospitalizabon, emergency room visit, visit o or from medical

personnel [medical doctar])

Irritability/fussiness was the most frequently reported solicited general symptom in both
groups (in 47.5% of participants in the HibMenC group and 63.3% in the Hib+MCC group).
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Each Grade 3 solicited general symptom was reported in 4.9% or less of children in the
HibMenC group and 2.8% or less in the Hib+MCC group. For each of the solicited general
symptoms, most of those Graded 3 in intensity were considered by the investigator to be
related to vaccination. Fever >39.5°C was reported in 2.5% of participants in the HibMenC
group and 3.7% of participants in the Hib+MCC group and most were considered to be
related to vaccination. Grade 3 fever (> 40.0°C by rectal route) was reported in 2 (0.6%) in
the HibMenC group and 1 (0.9%) in the Hib+MCC group, all cases were considered to be
related to vaccination by the investigator. For each solicited general symptoms, medical
attention was sought in < 1.9% of participants in the HibMenC group and < 3.7% in the
Hib+MCC group).(see Table 53).

Table 53 Study Hib-MenC-TT-016 Incidence of solicited general symptoms reported during
the 4-day (Days 0-3) post-vaccination period (Primary Total Vaccinated cohort)

HibMenC Hib+MCC
85 % CI 85 % Cl
Symplom Type N n % LL UL N n b LL JuL
Dirowsiness All 324 102 36 |265 (368 |108 40 w7 |HT 465
(Grade 3 324 4 12 03 |31 108 d 2B 06 |78
Related 324 A8 272 1224 1324 108 35 321|235 N7
Grade 3" Related  [324 4 12 103 |31 104 K 28 |06 |T@
Medical advice 324 1 03 o0 7 |08 1 08 |00 |50
Fever{Rectally) (*C)  [All 324 [iLi] 235 189 1285 108 30 275 194 1369
=>38.5 324 21 R N N I ga |38 1151
=380 324 9 28 |13 |52 |108 7 64 |26 128
=385 324 L) 2% 11 |48 |8 4 EXA L N
=30 5'Related 324 li] 16 |07 |40 |108 4 arT [0 |81
=400 324 2 L S - L] 1 08 00 150
»>40 0" Related 324 2 06 01 |22 109 1 08 00 |50
Medical advice 324 li] 16 |07 |40 |108 4 AT |10 |91
Irritability/Fussiness Al 324 154 475 20 |531 108 laxt] 633 |535 723
Grade 3 324 16 49 |28 [f9 109 3 28 |06 I8
Felated 324 132 407 1353 463 108 L] 560 |452 |646
Grade 3 Related  [324 14 43 124 |TA 104 K 18 |02 |65
Medical advice 324 b 1.5 105 136 108 2 1.8 02 165
Loss of appetite Al 324 102 J1.5 265 1368 108 40 6T 277 465
Grade 3 324 4 1.2 03 |31 108 0 0.0 00 33
Felated 324 L 253 207 1304 108 ki 321|235 4T
Grade 3'Related  [324 3 04 |02 |27 108 ] 00 00 |33
Medical adwvice 24 2 DG 0 122 e 2 1.8 02 65

HibMenC = Hib-MenC + Priorix

Hib+MCC = Hiberix + Meningite: + Priorix

N= number of subjects with the administered dose

ni%= number/percentage of subjects reporling al least once the symptom

25%CI= Exact 95% confidence interval; LL = lower limit, LIL = upper limit

All = all reports of the speciied symptom imespective of intensity grade, medical adwice type or relationship to
vacznation

For grade 3 symploms.

Grade 3 Drowsiness = Drowsiness that prevented normal activity

Grade 3 Imtability/Fussiness = Crying that could not be comiorted/prevented normal activity

Grade 3 Loss of appetite = Not eafing at all

Medical advice = medical altention sought for symplom (hospitalization, emergency room visil, visil to or from medical
personnel [medical doctar])

Related = in the investigator's opimion, there was a reasonable possibility that the vacoine contnbuted to the adverse
evenl

Fever was defined as reclal temperature 238 0°C

Temperature =40.0°C = grade 3 fever
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Unsolicited symptoms were reported in 67.0% of participants in the HibMenC group and
74.3% in the Hib+MCC group. Most symptoms were reported in less than 5% in each group.
The unsolicited symptoms that were reported in 5% or more of participants were as follows:

* Diarrhoea: 7.7% in the HibMenC group and 7.3% in the Hib+MCC group.
* Teething: 12.3% in the HibMenC group and 13.8% in the Hib+MCC group.
* VVomiting: 6.8% in the HibMenC group and 8.3% in the Hib+MCC group.

* Injection site reaction: 9.2% in the Hib+MCC group.

e Irritability: 8.3% in the Hib+MCC group.

* Pyrexia: 11.4% in the HibMenC group and 11.9% in the Hib+MCC group.

 Upper respiratory tract infection: 16.7% or the HibMenC and 11.9% of the Hib+MCC
groups.

* Rhinorrhoea: 5.2% in the HibMenC group.
* Rash: 7.4% in the HibMenC group and 15.6% in the Hib+MCC group.

Grade 3 unsolicited symptoms were reported in 12.7% of participants in the HibMenC group
and 13.8% in the Hib+MCC group. Grade 3 unsolicited symptoms considered to be related to
vaccination were reported in 1.9% and 4.6% of participants in the HibMenC and the
Hib+MCC groups, respectively. None of the Grade 3 unsolicited symptoms were reported as
SAEs (see Table 54).

Unsolicited symptoms that were considered to be causally related to vaccination by the
investigator were reported in 29.3% of participants in the HibMenC group and 43.1% in the
Hib+MCC group. The most frequently reported unsolicited symptoms related to vaccination
were pyrexia (4.6% in Hib-MenC and 7.3% in Hib+MCC group) and rash (4.6% in Hib-
MenC group and 11.9% in Hib+MCC group).

Six participants had non-fatal SAEs reported, which resolved without sequelae. SAEs for 5 of
the children were considered by the investigator to be not related to vaccination. The SAE
reported for the one considered to be possibly related to vaccination occurred in the
Hib+MCC. The reported fever up to 40.3°C, irritability and rash were most likely due to the
MMR vaccine but a viral illness could not be excluded. No participant withdrew due to an
AE or SAE. There were no deaths reported.
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Table 54 Study Hib-MenC-TT-016 Grade 3 unsolicited symptoms Days 0-30 post-
vaccination (Primary Total Vaccinated cohort)

HibMenC = Hib-Menl: + Priovix
Hib+MCC = Hiberix « Meningitec: + Priorix

At least one symptom = at least one symptom expenenced (regardless of the MedDRA Preferred Term)

N = number of subjects wth the administered dose
A% = number/percentage of subgects reporting at keast ance the symptom
95% Cl= exact 95% confidence interval; LL = Lower Limit, UL = Upper Limit

Post-marketing Adverse Events
Table 55 summarises the ten most frequently reported adverse events all with a frequency

HibMenC Hib+MCC
N=1324 N=108
5% CI 85% Cl
Primary System Crgan|Preferred Term (GODE) n % LL UL |n % Ll Jue
Class (CODE)
Al least one sympbom 41 127 |82 168 |15 138 |78 M7
Evye disorders Conjunclivitis (10010741} [3 08 |02 |27 [0 00 |00 |33
[10015919)
Gastromtestnal Conglipation (10010774} 1 03 0.0 1.7 |0 0.0 0.0 3.3
dizorders (10017947)  [Diarthoea (1001.2738) 2 06 104 122 0 00 00 33
Teethang (10043183} 1 03 oo i 3 28 0.6 fa
Viamiting (10047 F00) 3 08 |02 2|2 18 0.2 6.5
General disorders and | Irritabality {10022298) 0 00 |00 1.1 1 0.8 0.0 5.0
admineslrabion site Fyresaa (1003 76680) L] 28 1.3 52 4 3.7 1.0 9.1
condiigns {10018065)
Infections and Bronchealiis {10006448) 1 0% |00 1.7 |0 0.0 00 3.3
infestations (10021881) |Croup infectious (10011416) |6 19 07 a0 |1 08 100 |50
Ear infection (10014011} 2 0& 01 22 1 09 (00 5.0
Gasfroenteritis (10017888) (7 22 |08 44 0 00 0o 3.4
Lower respiratory tract 0 00 |00 A 1 08 100 |50
infection (10024868)
(CHitis media (10033078) 3 08 |02 27|27 18 02 6.5
Freunonia {10035664) 0 0.0 |00 1.1 £ 18 |02 6.5
Tonsillihs (10044008) 1 0.3 |00 1.5 [ 18 0.2 fi.5
Upper respiratory tract T 22 |09 |44 [ 08 100 |50
infiechion (10046:306)
Viral infechon (10047461) |2 0s 01 22 [0 [ 3.3
Ingury, poisoming and  [Head injury (10013196) 1 03 |00 1.7 |0 0.0 0.0 3.3
procedural Jaint dislocation (10023204) (1 03 |00 iy o 00 100 |33
complications Limwby injury (10061225) ] 00 |00 1.1 1 09 00 5.0
(10022117)
Respiratory, thoracic | Asthma (10003553) 0 00 oo 11 1 08 100 50
and mediastinal Cough (10011224) 1 03 |00 17 [0 00 0o 3.3
disorders (10038738)  |Rhinorrhoea (10035101) 1 03 |00 17 [0 00 0o 3.3
Skin and subcutaneous |Dermabites diaper ] 0.0 0.0 11 1 0.9 0.0 5.0
lissue disorders (10012444)
(10040785) Rash (10037844) L] 00 oo 1.1 3 28 |06 78

between 0.2 to 2.8 per 100,000 doses; all except for one of which related to the SOC “Injury,
poisoning and procedural complications”. The main cause of errors was stated to be the
complexity of the UK immunisation schedule.
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Table 55 The most frequently reported spontaneous post marketing events

System Organ Class Preferred Term Number Of |Events per

Events 100,000
doses

Injury, poisoning and procedural Wrong drug administered 83 28

complications

Injury, poisoning and procedural Accidental overdase 23 0.8

complications

Injury, poisoning and procedural Drug administration error 13 04

complications

Injury, poisoning and procedural Incomrect dose administered 12 0.4

complications

Injury, poisoning and procedural Medication error 12 0.4

complications

Injury, poisoning and procedural Expired drug administered ] 0.3

complications

General disorders and Pyrexia® T 0.2

administration site conditions

Injury, poisoning and procedural Underdase 7 0.2

complications

Injury, poisoning and procedural Accidental exposure 5] 0.2

complications

Injury, poisoning and procedural Inappropriate schedule of drug 2 0.2

complications administration

“Pyrexia is included in the Prescribing Information

GSK concluded that these reports likely represent programmatic errors rather than vaccine-

specific errors. The reporting frequency of Menitorix being administered instead of
monovalent MenC vaccine is low (4.0/100,000 doses) and has decreased compared to
that was noted a few months after launch (Table 56). It is likely that some of the
maladministrations are due to vaccine providers being relatively unfamiliar with Meni

a peak

torix

when it was first introduced into the UK, as well as to changes in the UK immunization

schedule, and the complexity of the schedule.
Table 56 Types of Menitorix maladministration

Categorisation of Maladministration Total (%)
Menitorix administered instead of monovalent Men C 120 (44%)
Second booster dose of Menitorix given in error 68 (25%)
Patient older the indicated age for administration 25 (9.1%)
Patient received an insufficient dose i.e. patient was only administered half a dose of Menitorix by 15 (5.5%)
mistake
Refrigerator malfunction 14 (5.1%)
Expired vaccine administered 9 (3.3%)
Patient administered both Menitorix and monovalent MenC 8 (2.9%)
Unspecified medication error 8 (2.9%)
Patient received Menitorix where it was not required or instead of another vaccine 5 (1.8%)
Patient administered diluent only 2 (0.7%)
Total 274 cases

Clinical Summary and Conclusions

The evaluator considers Study Hib-MenC-TT-016 to be pivotal as it was undertaken in

Australia and conforms to the requirements of National Immunisation Program Schedule

according The Australian Immunisation Handbook 9" Edition. This requirement at 12

months is for booster vaccination against Haemophilus influenzae type b and hepatitis B
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following three dose primary vaccinations and priming vaccination against Meningococcal
type C, measles, mumps and rubella. It was noted that a persistence study has been planned;
however, a report covering this component of the study could not be located in the
submission dossier.

In debating the relative standing of the remaining 18 studies, consideration was given to the
possibility that the recommendations included in The Australian Immunisation Handbook are
subject to periodic review.

Study DTPa-HBV-1PV-097 was chosen as supportive. This study was considered important
in view of the non-inferiority design. The vaccine schedule was similar in timing to the
timing of the primary vaccination recommended in the Australian National Immunisation
Schedule. The study report also includes results relating to immunogenicity of co-
administered vaccines. In addition this study constituted the basis for the booster study Hib-
MenC-TT-010 and long term persistence studies Hib-MenC-TT-022 (18 months post-
booster) and Hib-MenC-TT-023 (30 months post-booster).

Study Hib-MenC-TT-012 was chosen for special mention in view of the non-inferiority
design, and the inclusion of assessment of lot-to-lot consistency and for the inclusion of
immunogenicity of co-administered vaccines. This study was also followed by a booster
study (Hib-MenC-TT-013) and an antibody persistence study, extending to 12 months post-
booster (Hib-MenC-TT-027).

Dose finding Study MenC-TT-001 and the related extension Study MenC-TT-008 was
considered to contain important information for first registration, however, of less importance
in the Australian setting in view of the previous registration and use in authorised vaccination
schedules overseas. Thus these studies were not separately evaluated.

Study 10PN-PD-DIT-011 and 017 are noteworthy. While the main objectives related to the
10 valent pneumococcal vaccine, there is information generated in the study relevant to
immunogenicity of Hib-MenC co-administered with pneumococcal vaccines. These studies
have not been separately evaluated.

Study Hib-MenC-TT-001, using a 2, 3 and 4 month vaccination schedule, was also not
separately evaluated but was considered of particular importance, demonstrating as it did
non-inferiority of HibMenC in comparison to control (with respect to SBA-MenC
seropositivity) and superiority regarding anti- PRP concentration.

GSK proposes to present the results of pooled data in the Product Information. In support of
this proposal they have pointed to the standardised methodology for the accrual of
immunogenicity data. The sponsor has, for this purpose, used the pooled data obtained post-
third dose from participants vaccinated from the age of 2 months with an interval between
doses of approximately one month and also from participants vaccinated with an interval
between doses of approximately two months. Results after the second dose in study MenC-
TT-001 (2, 3, 4 schedule) and studies DTPa-HBV-1PV-097 and 10-PN-PD-DIT-011 (2, 4, 6
schedule) have also been included. The Sponsor asserts “The synoptic table in the Product
Information, when considered in conjunction with the other information that is provided,
accurately and appropriately reflects the findings in the studies.”” The tables from which the
proposed PI data were taken are included in the clinical evaluation report (CER). While
agreeing that the bare backbone of the studies was similar, there were differences in design
that leave a question on the validity of combining proportions, GMTs and GMCs.

The studies have been done in healthy children, predominantly white/Caucasian. It was not
possible to determine the number of aboriginal children included in Study Hib-MenC-016,
and the number of Asian and Middle Eastern children included overall was minimal. There is
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much diversity of racial origin in Australia. The validity of findings of the presented studies
may not extend to children with significant health problems or to minority groups, Aboriginal
and Torres Strait Islander children in particular. None of the studies included children born at
less than 36 weeks gestation. Safety and efficacy of Menitorix use for pre-term infants has
not been established.

CONCLUSIONS

Immunogenicity

The non-inferiority studies have utilised established correlates of immunity for both Hib and
MenC and all have demonstrated non-inferiority including the study identified as pivotal
(Australian study Hib-MenC-TT-016) and the two supportive studies Hib-MenC-TT-012 and
DTPa-HBV-IPV-097.

With the exception of the two studies that involved the 2, 4 and 6 months schedule, the SBA-
MenC GMTs after primary vaccination with Menitorix were lower than those demonstrated
after vaccination with the control vaccines. However, this finding was not reflected in the
proportions of participants who were seroprotected or in the proportion with titres > 1:128 or
in the GMTs when sampled immediately prior to the booster dose. Primary vaccination
regimens and booster vaccinations with Hib-MenC resulted in overall higher anti-PRP
response that for comparators and persistence of anti- PRP concentrations > 0.15ug/ml pre-
booster for almost all participants.

Priming and boosting with Menitorix, and priming with NeisVVac-C and boosting with
Menitorix resulted in a clinically acceptable SBA-MenC booster response. The
administration of Menitorix to children primed with Meningitec resulted in an SBA-MenC
response, the magnitude of which was in the same range as has been observed when un-
primed toddlers receive a single dose of commercial MenC conjugate vaccines. Priming with
Menjugate and boosting with Menitorix was not investigated.

Responses to all other vaccine antigens, tetanus, diphtheria, pertussis, hepatitis B, polio 1, 2
and 3, measles, mumps, rubella and multivalent pneumococcal vaccine were clinically
satisfactory.

Safety

Safety was presented for pooled data, and this was made possible by the use of standardised
methodology in the submitted studies. A total of 3,127 children aged less than two years were
vaccinated with Menitorix. Of these, 1,947 were vaccinated in a three-dose primary course
and 355 in a two-dose primary course. A total of 2,046 children who had been previously
primed against Hib and MenC received a booster dose of Menitorix, and 324 toddlers who
had been primed against Hib, but not MenC, received a single dose of the vaccine.

As Menitorix was used in conjunction with other vaccines with multiple antigens, there was
much background noise masking adverse events due to individual vaccines. However, there
appeared to be no obvious safety signal with one exception - post marketing data in the UK
suggested that there had been an excess of maladministration events, particularly when
Menitorix was first added to the vaccination program. GSK felt that this was due to the
complexity of the UK schedule, however it is considered conceivable that it was due in part
to the similarity of the names of vaccines that are accumulating: Menjugate, Meningitec,
Mencevax and now Menitorix, added to the fact that the name Menitorix does not hint at the
Hib component. Thus, on recommending the registration or GSK Biologicals’ Hib-MenC
vaccine, the proviso will be included that it is registered under another name (perhaps
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HibMenitorix or HibMenCitorix). If the name is not changed, the company should specify
how they plan to avoid similar administration errors on introduction to Australia.

RISK BENEFIT ASSESSMENT

Benefit

Haemophilus influenzae type b disease and Neisseria meningitidis serogroup C infection
result in significant risk of death or long term disability. Protection against such diseases is
thus a major benefit to the individual, to the family and to the community at large.
Introduction of conjugate Hib vaccines has resulted in reduction in the incidence of disease
caused by H. influenzae type b. In Australia, the trend towards increase in incidence of
infection with N meningitidis group C was reported to be reversed upon introduction of
routine vaccination. No breakthrough cases of meningococcal C infection had been reported
in the United Kingdom in the time between the inclusion in the national vaccination scheme
as a booster dose in September 2006 and the time of compiling the submission dossier.

Immunogenicity has been found to be non-inferior to comparator Haemophilus and
meningococcal C vaccines. Safety of regimens including GSK Biologicals’ Hib-MenC
vaccine appears comparable.

The combined vaccine has the potential to reduce the number of injections required.

Risk

Vaccination with Menitorix in conjunction with other vaccines is accompanied by a high
overall incidence of adverse events. While the majority are mild to moderate, and the
requirement for medical assistance is generally low, there will be children who will be
submitted to hospitalisation, investigation and treatments as a result of adverse events related
to vaccination, in particular related to general systemic events.

The multiple antigens included in the study vaccination schedules make it almost impossible
to tease out adverse events specific for Menitorix, in particular rare serious adverse events,
should they exist.

With regard to meningococcal C diseases which are rare, the decision regarding registration
is based primarily on antibody response. In general, Menitorix vaccination resulted in lower
SBA and anti-MenC specific IgG concentrations than comparator vaccines, although the Hib
responses overall appeared to be at least as good if not better than comparator. The SBA titres
and GMTs observed in the long term persistence studies Hib-MenC-TT-022 were
considerably lower in the group primed and boosted with GSK Biologicals’ Hib-MenC
vaccine, than in the group primed with NeisvacC and boosted with Hib-MenC. In the
Australian setting, lacking as it does the series of priming vaccinations with subsequent
booster of meningococcal group C vaccine, the long term persistence of antibody has not
been established and long term immunity can not necessarily be assured.

The clinical evaluator considers that the name Menitorix may contribute to the risk of vaccine
maladministration events as has been reported in the United Kingdom. This name is
considered too similar to those of other vaccines.

Balance

The severity of the infection caused by Haemophilus influenzae type b or Neisseria
meningitidis is considered to outweigh the potential risks associated with vaccination with the
GSK Biologicals’ Hib-MenC vaccine, risks which are in large part, theoretical at this time.
The benefit/risk ratio is considered to lie on the side of benefit.
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RECOMMENDATION

The overall benefit risk balance of GSK Biologicals’ Hib-MenC vaccine is positive and
registration is recommended.

Recommended Conditions for Registration

The vaccine has been studied in healthy children of gestational age> 36 weeks and is
recommended only for use in the age groups studied.
The sponsor has indicated that an antibody persistence study is planned as an extension of
Study Hib-MenC-TT-016. It is recommended that the sponsor be required to submit the
result of this study extension when completed, for evaluation by the Therapeutic Goods
Administration.
A variation of the vaccine name is recommended for registration in Australia. Failing this
the risk management plan should address methods to avoid maladministration events.
The sponsor proposed the following reasoning and measures (in their Pre-ACPM response) to
address the concerns of the clinical evaluator regarding maladministration due to the
tradename, Menitorix, not clearly specifying the combination of Hib and MenC vaccines:

1. Menitorix is intended to be on the vaccination schedule for the National Immunisation
Program (NIP) only at the 12 month time-point, offering a single injection for
Meningococcal C (MenC) and Haemophilus influenzae type B (Hib). Immunisation
providers will thus only stock MenC and Hib vaccines separately or Menitorix. Thus
there should be no maladministration errors due to confusion between the combination
MenC+Hib vaccine and MenC vaccines.

2. GSK will inform healthcare professionals prior to NIP listing and supply that Menitorix is
a combination MenC and Hib vaccine.

3. Additionally the Menitorix labelling both on the packaging and vials clearly indicates
both the Hib and MenC components.

V. Pharmacovigilance Findings

Risk Management Plan

The sponsor submitted a Risk Management Plan (summarised in Tables 17-18 below) with
their submission which was reviewed by the TGA’s Office of Medicines Safety Monitoring
(OMSM).

Safety concerns and proposed pharmacovigilance activities

No important identified or potential risks were identified during the clinical trials. The two
important potential risks were selected as potential class effects associated with Hib and/or
MenC vaccination. The sponsor has proposed a combination of routine and additional
pharmacovigilance (PhV) activities for these concerns (see Table 57 below).
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Table 57.

Important Nil Pharmacovigilance activity (PhV)
identified risk

Important Class effects of ADRs reported Routine Phv™
potential risk following the administration of
registered MenC conjugate vaccine
and Hib conjugate containing
vaccines in the UK

Targeted questionnaire

Purpura, including idiopathic
thrombocytopenia (ITP) and
Hennoch-Schenlein purpure (HSP)

Relapse of nephrotic syndrome

Anaphylactic reaction

Class effect of waning vaccine
effectiveness reported following the
administration of registered MenC
conjugate vaccine and Hib

conjugate-containing vaccines in the )
UK Health Protection Agency (HPA)

surveillance system

Important Evaluation of the persistence of the | Clinical trials Hib-MenC-TT-
missing booster response to Menitorix 022/023/024 and Study Hib-MenC-

information Evaluation of the immune response TT-027/028/029.

to Menitorix in premature infants

Menitorix is a conjugate vaccine of Haemophilus influenzae type b (Hib) and Neisseria
meningitidis serogroup C (menC) and has been marketed in the United Kingdom since 2006.

The Risk Management Plan (RMP) provided is from 2006 and aimed at the specific needs of
the Medicines and Healthcare products Regulatory Agency (MHRA) and the UK
immunisation schedule. The RMP does not reflect the current status of the vaccine and has
not been updated with relevant post marketing information. The RMP does not reflect the
potential use of the vaccine in the Australian context and has not been adapted to reflect the
current immunisation schedule. This made interpretation of the RMP difficult.

Of note, while the proposed indication for Menitorix stated in the proposed Australian
Product Information (PI) is “the prevention of invasive disease caused by Haemophilus
influenzae type b (Hib) and Neisseria meningitidis serogroup C (MenC)”, this differs from
the indication in the RMP. The evaluation has been undertaken in consideration of the
potential role of Menitorix in Australia as a childhood immunisation.

10 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 PSURSs;

Meeting other local regulatory agency requirements.
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While no specific potential or substantive safety concerns have been identified there is
significant missing information. The following recommendations are made by the OMSM in
relation to the current RMP:

The sponsor should provide comment on the relevance of statements regarding the use of
the vaccine in preterm infants in relation to the Australian immunisation schedule and
provide information on the experience of immunisation of premature infants at 12 months if
any is available.

The sponsor should provide comment on the projected post authorisation usage data relevant
to this current Australian submission.

The sponsor is required to comment on the adverse drug reactions (ADRs) temporally or
causally associated with Menitorix in the post market setting, particularly any adverse
events not identified in the pre-marketing clinical trials.

The sponsor is required to comment on whether there is evidence of an interaction with
Menitorix with other non-vaccines or medicines.

The sponsor should employ a system for monitoring the potential safety issues identified in
this report. Routine pharmacovigilance with an analysis of each issue presented in each
Periodic Safety Update Report (PSUR) would be acceptable.

The sponsor should confirm that no safety signal was identified in the information provided
by the Head of the Health Protection Agency following registration and exposure in the UK
population.

It is also unclear why hypotonic-hyporesponsiveness episode (HHE) is not included as an
important potential risk when anaphylaxis is, given that both HHE and anaphylaxis are both
rare events (that is, they have the same reported incidence in association with Hib vaccines).
The sponsor should outline the rationale for not including this in potential risks.
The sponsor should supply outcomes and or timelines of the proposed post marketing trials,
other than 022/023 and 027, for review.
It is the view of the RMP evaluator that it would be more appropriate for the sponsor to
provide an up to date RMP which addresses the Australian context including the potential
role Menitorix may have in the in the childhood immunisation schedule.

Sponsor response:

The Risk Management Plan (RMP) submitted with this application was dated July 2006. In
response to the comments from RMP evaluation, GSK has committed to provide an updated
global Menitorix RMP following approval of Menitorix in Australia but prior to launch. This
RMP is intended to address the potential role of Menitorix in the Australian immunization
schedule.

VI. Overall Conclusion and Risk/Benefit Assessment

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

Quality

The method of production of both actives is by fermentation. The PRP bulk conjugates are
produced by methods currently used in the Hiberix vaccine from GSK. The PSC
polysaccharide is manufactured using the principle approved for Mencevax ACWY vaccine
also from GSK. A variety of methods were further used to characterise PSC-TT.

The specifications applicable to the both active drug substances are aligned with the
respective  monographs in the latest revision of the European Pharmacopeia. The
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specifications applicable to the drug product are aligned with the monograph in the current
British Pharmacopeia.

The proposed shelf-life for the finished product is 36 months at 2-8°C. The reconstituted
vaccine may be kept for 24 hours at 25°C. The shelf life for the diluent is 5 years at 25°C.
This is a sterile product.

There were two Quality related matters:

(1) The small size of the vaccine container requires exemption from certain aspects of the
labelling order (TGO69) regarding the information printed on the container label such as
names of the excipients. This is routinely done post-approval.

(i) The second round of deliberations at the PSC has recommended approval of the product
but has expressed concern regarding assurance of sterility of the final product due to lack
of a final filtration step. The PSC does not require reviewing it further but has
recommended that the matter be resolved prior to registration. The PSC
recommendations were communicated to the sponsor and a response was received. This
issue is discussed further below.

Nonclinical

There have been no objections to the approval of the product from the Toxicology evaluators.
Clinical

Please see the CER for details. All studies used immunogenicity outcomes. The correlates of
protection were anti-PRP antibody concentration> 0.15ug/mL for Hib and rSBA -MenC
antibody titre> 1:8 for MenC. Both are validated correlates. Anti -PSC antibodies and
immune responses to other antigens control or concomitant vaccines were also determined.

According to Protocol (ATP) was the primary method of analysis, corroborated by the
analysis of Total Vaccinated Cohort when required. Most studies were designed as non-
inferiority trials. In general, post-vaccination samples were taken one month after the last
primary dose or 30-42 days following the booster dose.

All studies were conducted in children born full term & 36 weeks gestation).

Study 016: The Delegate agreed with the clinical evaluator’s designation of this study as
pivotal in the Australian context. The study was conducted in 12-18 month old children
(mean age 12.5 months) in which single injection of combined (HibMenC) vaccine or the
commercially available separate Hib and MenC (Hib+MenC) vaccines were administered in
the two randomised groups. Both groups also received commercially available MMR vaccine
matching the Australian NIP schedule. Please note that Meningitec (Wyeth) in the control
group uses conjugation with Corynebacterium diphtheriae CRMig7, not TT. The results
demonstrated non-inferiority of HibMenC compared with Hib+MenC in the presence of
MMR as primary vaccination (single injection) at 12 months.

The pre-vaccination anti-PRP GMCs (pg/mL) were 0.438 and 0.472 in HibMenC and
Hib+MenC groups respectively with 77% and 84% childrer> 0.15ug/mL respectively. P ost-
vaccination, all children in both groups achieved lexels15 pg/mL (95% CI for the
treatment difference -1.30% to 3.71%). The respective GMCs (pug/mL) increased to 46.652
and 73.976.

The pre-vaccination rSBA-MenC GMTs were 6.3 and 5.5 in HibMenC and Hib+MenC
groups respectively, increasing to 482.8 and 621.0 respectively following vaccination. One
month post-vaccination 99.6% (from 14.5% pre-vaccination) versus 100% (from 8.4% pre-
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vaccination) children achieved titre$> 1:8 in HibMenC and Hib+MenC gro ups respectively
(difference -0.36, 95% CI -1.99% to 3.43%).

The pre-vaccination anti-PSC antibody GMCs (ug/mL) were 0.15 with< 1% children having
levels> 0.3pug/mL in both groups. Post-vaccination, all children in both groups achieved
levels> 0.3ug/mL and GMCs increased to 18.68 and 7.95 in HibMenC and Hib+MenC
groups, respectively. Post-vaccination the proportion of children with levels 2ug/mL was
99.7% and 96.0%, respectively.

Study 097 supports use of HibMenC at 2, 4 and 6 months of age as 3-dose primary
vaccination for Hib and MenC. There were 4 comparator groups, including HibMenC versus
Meningitec which was of primary interest. The HibMenC group also received Infanrix
penta’!, whereas Meningitec group received Infanrix hexa?.

One month after the completion of primary vaccination (3 dose), all subjects in Hib-MenC
group and 99.1% subjects in Meningitec group achieved anti-PRP antibodies> 0.15ug/mL,
and SBA-MenC antibody titre> 1:8. Post vaccination anti -PRP GMCs (ug/mL) were 12.844
and 3.813 in HibMenC and Meningitec groups respectively and SBA-MenC GMTs were
2467.1 and 1833.7 respectively. Post vaccination anti-HBs GMC (ug/mL) were 724.9 and
622.5 in HibMenC and Meningitec groups respectively.

The other comparators included a MenC-TT group in which NeisVac-C brand of
meningococcal vaccine (conjugated, as in HibMenC, to TT) was used and the HepB group in
which a birth dose of hepatitis B vaccine was administered. The outcomes in these groups
were comparable to HibMenC and Meningitec groups.

The seroprotection and seropositivity rates for other vaccine antigens ranged between 98%
and 100% (Table 15).

This study was extended to booster Study 010. The HibMenC group was boosted at 12
months with HibMenC (3 different lots), whereas the Meningitec group (also called
MenCCRM) was boosted with Infanrix hexa. The 2 other groups were NeisPoo (primed with
2 doses of NeisVac-C boosted with HibMenC) and HibCPoo (all boosted with HibMenC
were pooled).

Antibody persistence following primary vaccination was ascertained prior to the booster
dose. Anti-PRP antibodies persisted in 86.4% to 96.4% children. The percentage of children
with anti-PRP > 0.15 pg/mL and GMCs were higher in groups primed with HibMenC or
NeisVac-C compared to priming with Meningitec and Infanrix hexa. SBA-MenC antibodies
persisted in 85.4% to 96.3% children. The percentage of children with SBA-MenC titre> 1:8
and GMTs were higher in groups primed with HibMenC compared to priming with
Meningitec. Anti-PSC antibodies persisted in 69% to 94% children. The percentage of
children with anti-PSC levels> 2ug/mL and GMCs were lower in the 3 groups compared to
group primed with Meningitec. The persistence of other antigens in control vaccines were as
follows:

Anti-diphtheria antibodies: 96.5-100% children had anti-D levels> 0.1 TU/mL.

Anti-tetanus antibodies: 92-98.8% children had persisting antibodies. The percentages with
anti-T antibodies> 0.1 IU/mL and GMCs were higher in groups primed with HibMenC and
NeisVac-C (both with TT conjugate carrier protein) compared to Meningitec (CRM carrier
protein) and Infanrix hexa.

1 DTPa-IPV-HepB
12 DTPa-1PV-HepB-Hib
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Pertussis: 69%, 98.8% and 93.2% children were positive for anti-PT, -FHA and —-PRN
antibodies respectively.

Anti-HBs antibodies: 88-100% children were seropositive against hepatitis B. Percentage
with levels> 10 TU/mL were higher in groups primed with HibMenC and NeisVac -C
compared to groups primed with Meningitec or Infanrix hexa.

Anti-Polio antibodies: 88.9%, 91.9% and 97.6% children had persisting protective titres
against polio 1, 2 and 3 respectively with no differences among groups. However, the
percentage of children with anti-polio 1 antibody titre> 1:8 was higher in the group primed
with NeisVac-C.

The post booster vaccination results showed that all patients (100%) achieved anti-PRP >
0.15 pg/mL. For anti-PRP > 1.0 ug/mL, the rates ranged from 98.8% to 100% in the 4
groups. The post booster vaccination GMCs (ug/mL) were 63.848, 52.400, 77.154 and
72.492 in HibMenC, Meningitec, NeisPoo and HibCPoo groups respectively. The percentage
of children achieving SBA-MenC titres> 1:8 were 100%, 77.4%, 99.4% and 99.6% in
HibMenC, Meningitec, NeisPoo and HibCPoo groups respectively. The respective
percentages for titres > 1:128 were 100%, 56.0%, 99.4% and 99.6%, respectively.

Studies 022 and 023 assessed longer term persistence in the immune response (antibodies).
The comparison of interest was HibMenC group (primed & boosted with HibMenC) with
NeisPoo (primed with NeisVac-C, boosted with HibMenC), HibCPoo (all boosted with
HibMenC were pooled) and Meningitec group (MenCCRM, primed with Meningitec and
Infanrix hexa and boosted with Infanrix hexa).

For anti-PRP antibodies, nearly all children (99-100%) had persistent levels> 0.15 pg/mL in
all groups at 18 and 30 months, although the drop in GMCs was substantial (Table 24). The
percentages of children with anti-PRP antibody levels> 1 pg/mL ranged from 68 -100% at 18
and 30 months post booster.

For SBA-Men C antibodies, the percentage of children with titre$> 1:8 ranged from 79 -96%
at 30 months post booster. The drop in GMTs was relatively greater in HibMenC group
compared to other groups (Table 23).

Study 012  This 3-dose primary vaccination study scheduled at 2, 3 and 4 months compared
HibMenC with Meningitec. HibMenC was administered concomitantly with Infanrix 1PV
(DTPa-1PV), whereas the Meningitec was administered with Pediacel (DTPa-1PV-Hib). Non-
inferiority between the 2 groups was demonstrated with respect to the immune response
outcomes.

For anti-PRP antibodies, 100% children in HibMenC group and 92% in Meningitec group
achieved levels> 0.15ug/mL (difference 7.69; 95% CI from 4.10% to 13.97%). For SBA -
MenC antibodies, 99.2% HibMenC children compared with 100% Meningitec children
achieved titres> 1:8 (difference -0.85; 95% CI -2.46% to 2.34%). GMCs and GMTs,
including anti-PSC levels, are provided in Table 27 of CER. Anti-PRP GMCs were relatively
higher in HibMenC group compared to Meningitec group. The SBA-MenC GMTs were
relatively lower in HibMenC group compared to Meningitec group. For anti-PSC antibodies,
the levels were similar in the 2 groups.

Satisfactory immunological responses were also demonstrated in both groups (Tables 31-35)
with respect to other vaccine antigens concomitantly administered in this study, that is, DTPa
and polio.
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Three lots of HibMenC (randomised within HibMenC) were used in this study. Satisfactory
lot to lot consistency was demonstrated with respect to anti-PRP, anti-PSC and SBA-MenC
responses (Tables 28-30).

This study was extended to examine a booster dose (Study 013) between 12 to 15 months of
age. The HibMenC booster was given concomitantly with the MMR (Priorix) and immune
response assessed at 42 days post-booster. The pre-booster dose persistence levels for various
vaccine antigens are provided in Table 36.

After the booster (Table 37), the percentages of children with rSBA-MenC > 1:8 were 99.1%
vs. 95.6% in HibMenC and Meningitec groups respectively. The respective percentages for
levels> 1:128 were 97.7% versus 86.0%. The GMTs were higher in HibMenC rel ative to
Meningitec group.

After the booster, 100% children in both groups had anti-PSC > 0.3ug/mL. The percentages
for levels> 2ug/mL were 90.8% versus 76.5% in HibMenC and Meningitec groups
respectively. The GMCs were higher in HibMenC relative to Meningitec group.

After the booster, the percentages of children with anti-PRP > 1ug/mL were 100% in both
groups. The GMCs were higher in HibMenC relative to Meningitec group.

One month after the co-administration of MMR and HibMenC, the overall (both groups
pooled) seroconversion rates for measles, mumps and rubella were 98.2%, 95.6% and 99.6%
respectively (Table 37).

Study 027 further evaluated persistence of immune response 12 months after HibMenC
booster in HibMenC primed and Meningitec primed children with concomitant DTPa-IPV.
The results are provided in Tables 39-41.

At 12 months post HibMenC booster, 89% versus 69.5% children had rSBA-MenC > 1:8 in
HibMenC and Meningitec groups respectively. The respective percentages with fevels
1:128 were 54.5% versus 28.8%. The GMTs fell off in both but were relatively higher in
HibMenC group.

At 12 months after HibMenC booster, 61.7% versus 49.2% children had anti-PSC >
0.3pg/mL in HibMenC and Meningitec groups respectively. The respective percentages with
levels > 2 pg/mL were 9.8% versus 3.4%. The GMC:s fell off to low levels in both groups.

At 12 months post HibMenC booster, 100% children in both groups had anti-PRP >
0.15pg/mL. The percentages with anti-PRP levels>1pug/mL were -94.9% and 82.5% in
HibMenC and Meningitec groups, respectively. The GMCs fell off in both but were relatively
lower in Meningitec group.

Clinical Safety

The safety data consist of 3127 children less than 2 years of age vaccinated with HibMenC in
all studies. A total of 1947 children participated in studies with 3-dose scheduled of
HibMenC primary vaccination. A total of 2046 patients received a booster dose of HibMenC
in 2" year of life. In addition, there were 3 studies which assessed safety and reactogenicity
as primary objective.

The mean age at the time of 1% dose of HibMenC primary vaccination was 7.9 to 11.5 weeks
in children with primary schedule of 2, 3, 4 months. The mean age was 8.4 to 9.1 week in
children with 2, 4, 6 months schedule. The mean age at the time of booster was 11.6 to 14.3
months.

Solicited local symptoms: Local redness, pain and swelling were the most frequently
reported. The rates in HibMenC groups were comparable with the control groups.
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Solicited general symptoms: Irritability, drowsiness and fever were the most frequently.
Rates were comparable among test and control groups.

Unsolicited Adverse Events: These included diarrhoea, injection site induration and nodule
formation, among others. No critical differences among groups were noted either during
primary or following booster vaccination.

Serious Adverse Events: A total of 181/2302 children in primary vaccination studies (various
schedules) and 79/2046 in booster vaccinations studies reported at least one SAE. The
incidence was similar in test and control vaccination groups. Most SAEs resolved without
sequelae, some leading to discontinuation from the study. No deaths were reported.

Post Market safety data: Have been reported following approval in UK and indicated most
adverse events relating to administration errors (Tables 55-56). The CER draws attention to
the complexity of the vaccination schedule and confusion created by various trade names.

Risk-Benefit Analysis

Menitorix is approved in UK (Mutual Recognition Reference State) and has also been approved in
New Zealand.

However, this is the first instance of a combined HibMenC vaccine for registration in
Australia. Individual Hib and MenC conjugate vaccines have been approved and are an
important component of childhood vaccinations against these two serious infectious diseases.

The efficacy and public health impact of vaccine to prevent H. influenzae disease is well
established. Similarly, even while the major burden of meningococcal disease is not due to
serotype C and pre-licensure demonstration of clinical efficacy has not been possible due to
low incidence, the post market surveillance data support its use in childhood programs.

The developmental program for the combined HibMenC vaccine, consisting of
immunogenicity studies using validated correlates of protection in lieu of clinical efficacy,
was appropriate and consistent with the guidelines.

The Delegate considered that the non-inferiority between the combined HibMenC vaccine
and separate administration of Hib and MenC (conjugated with TT or CRM) vaccines was
adequately demonstrated in both 3-dose primary vaccination studies and the 12 month
booster studies with respect to anti-PRP and SBA-MenC, noting also that the amount of each
antigen in the combined vaccine is half the amount in the currently approved vaccines. No
adverse or beneficial interaction was seen in relation to the concomitantly administered
childhood vaccines which included DTPa, IPV, HBs and MMR. The adverse effects profile
was as expected and not different among various comparator groups.

Thus, the supplied data support use of HibMenC vaccine as 3-dose primary vaccination at 2,
4 and at 12 months.

Please note that Hib vaccination is listed in NIP at 2, 4 & 6 months and at 12 months,
whereas MenC vaccine is listed at 12 month time-point only.

The following points were also made in the CER:

0 The vaccine has been studied in healthy childrenX 36 weeks gestational age) and its use
should be restricted to these groups. The Risk Management Plan (RMP) evaluator from
the Office of Medicines Safety Monitoring (OMSM) recommends that information for
use in preterm babies is included in the PI.

0 Results of the planned extension of Study 016, investigating antibody persistence, should
be provided to the TGA when they become available.
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0 The proposed tradename Menitorix may be modified or post-market risk management
activities be identified to mitigate administration errors.

The sponsor, in its response to the CER, has identified a number of studies collecting long-
term antibody persistence data including the extension of Study 016. The sponsor has
indicated that the reports will be provided post-registration.

The sponsor has also included brief results of Study 032 comparing primary vaccination in
preterm and term babies. The initial results do not indicate different immune response in
preterm babies. There is currently no data in preterm babies at 12 months. The sponsor has
also indicated that a full report will be provided following registration. The Delegate accepts
this initial information. However, advice from ACPM is requested.

The sponsor’s response also reports of 3 breakthrough cases of meningococcal disease in UK.
Update of post-market information was also requested by the OMSM evaluator.

With respect to the tradename the sponsor has indicated its intention to list Menitorix on NIP
at the 12 months time-point only and has identified further risk mitigation by communication
with the health professionals at the time of listing. The Delegate accepts the reasoning.
However, advice from ACPM is requested.

PROPOSED ACTION

Pending consideration and further advice from the ACPM, the Delegate considered Menitorix
to be approvable for the requested indication as follows:

Menitorix is indicated for the prevention of invasive diseases caused by Haemophilus
influenzae type b (Hib) and Neisseria meningitidis serogroup C (MenC).

The proposed Dosage & Administration instructions are as follows and are also
recommended:

Menitorix is for intramuscular injection only, preferably in the anterolateral thigh
region. In children 12 to 24 months of age, the vaccine may be administered in the
deltoid region (see Precautions and Interactions).

Menitorix is for single use in a single patient only. Any unused product or waste material
should be disposed of in accordance with local requirements.

Primary vaccination in infants from 6 weeks up to 12 months of age: Three doses, each
of 0.5mL, should be given with an interval of at least 1 month between the doses.

Booster vaccination of children primed in infancy with Hib and MenC conjugate
vaccines: After primary vaccination against Hib and MenC in infancy, a booster dose is
recommended to ensure long-term persistence. The booster dose should be administered
from the age of 12 months onwards and before the age of 2 years.

A single (0.5mL) dose of Menitorix may be used to boost immunity to Hib and MenC in
children who have previously completed a primary immunisation series with Menitorix
or with other Hib or MenC conjugate vaccines. The timing of the booster dose of
Menitorix should be in accordance with the available official recommendations and
would usually be given from the age of 12 months onwards and at least 6 months after
the last priming dose. There are no data on administration of Menitorix beyond the
second year of life.

Vaccination of children primed in infancy with Hib but not MenC conjugate vaccines: A
single (0.5mL) dose of Menitorix may be used to elicit immunity against MenC and to
boost immunity to Hib. The timing of the booster dose should be in accordance with
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available official recommendations and should usually be from the age of 12 months
onwards and before the age of 2 years. The need for booster doses in subjects primed
with a single dose of MenC conjugate (i.e. aged 12 months or more when first
immunised) has not been established.

The registration is proposed to be subject to the following conditions:

1. Resolution of the sterility issue to the satisfaction of Quality evaluators in light of the
PSC recommendations during second round.

2. Provision of full study reports of long-term antibody persistence data and data in
preterm infants following reqistration.

The sponsor addressed the Delegate’s proposed conditions of registration in their Pre-ACPM
response:

1. Manufacturing issues raised by PSC:

At the PSC meeting in March 2010, the PSC recommended approval of Menitorix following
the resolution of sterility issues with the Quality evaluators. GSK has since been in
communication with the TGA and provided responses on the manufacture of Menitorix,
specifically with regards to the sterile filtration step. A response on the potential effect of
sterile filtration on the potency of the separate conjugate bulks and of the finished product has
been submitted to TGA on 5 May 2010.

In the manufacturing process of the Hib-TT conjugate and PSC-TT a sterile filtration step is
carried out without loss of potency of the PS or protein content.

With regards to the finished product, based on the results obtained during manufacture of a
similar product Hib-MenC related combined vaccine, it was shown that sterile filtration of
final product is not possible without loss of material. It is therefore proposed to guarantee the
sterility of Menitorix as follows:

All the components (Hib-TT and PSC-TT drug substances and excipients) used for the
formulation are sterile:

0 The manufacture of the Hib-TT and PSC-TT drug substances is carried out according to the
GMP rules, in conditions that ensure that the conjugate bulks are sterile.

0 The purified bulks are terminally sterilised by filtration through a 0.2 um membrane (with
bioburden control).

0 The excipients (sucrose and Tris-HCI) are sterilised by filtration through a 0.2 pm
membrane (with bioburden control).

Formulation and subsequent distribution of final formulated bulk in final containers is
performed in aseptic conditions.

Aseptic manipulations (covering both formulation and filling) have been validated by
microbiological simulations using a wide range growth media (TSB, Tryptic Soy Broth) and
are being re-qualified twice per year as per GSK Biologicals’ SOP requirements.

The containers and closures used for the vaccine filling are sterilised before use.

Finally, a sterility test according to pharmacopoeia requirements is implemented at release of
both the Final bulk and the Final Container. Results from stability studies on final container
lots have shown that the sterility of final container lots is not compromised over a storage
period of 36 months at +2° to +8°C.

2. Clinical Study Data:
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Non inferiority has been clearly demonstrated between the combined HibMenC vaccine,
Menitorix, and separate administration of Hib and MenC (conjugated with TT or CRM) vaccines
in both 3-dose primary vaccination studies and 12 month booster studies. Data generated in these
clinical studies for both anti-PRP and SBA-MenC responses provide strong evidence on the
immunogenicity offered by administering a single dose of the combination vaccine Menitorix.
Long term persistence of antibody was raised by both the Clinical Evaluator and OMSM
evaluator. In the GSK responses to these evaluation reports updates on the ongoing long-term
studies was provided and a commitment to provide the TGA with completed study reports for the
relevant studies post registration was provided.

Study Hib-MenC-TT-016 has two phases: the vaccination phase (Hib-MenC-TT-016) and the
long-term persistence phase (Hib-MenC-TT-017 EXT: 016 Y1 to Hib-MenC-TT-021 EXT:
016 Y5) with assessments of long-term protection at 1, 2, 3, 4 and 5 years after vaccination.
Results from study Hib-MenC-TT-017, analysis of the antibody persistence at 1 year after
vaccination has become available since the submission of the registration file in Australia.

In addition, results from studies Hib-MenC-024 (42 months follow-up of booster study Hib-
MenC-TT-010) and -028 (24 months follow-up of booster vaccination study Hib-MenC-TT-
012) have also become available.

GSK will submit the results of these three persistence studies to the TGA for evaluation
following the registration of Menitorix in Australia when these become available:

HibMenC-TT-018, -019, -020 and -021 (Year 2, 3, 4 and 5 follow-up of study Hib-MenC-
TT-016)

HibMenC-TT-025 and -026 (Month 54 and 66 follow-up of study Hib-MenC-TT-010)
HibMenC-TT-029 (Year 4 follow-up of study Hib-MenC-TT-012)

The availability of these data further confirms the immunogenicity offered by administering
the combination vaccine Menitorix.

The Delegate requested the ACPM’s advice.

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.

The ACPM recommended approval of the submission from GlaxoSmithKline Australia Pty
Ltd to register a new chemical entity, combined meningococcal group ¢ and haemophilis
influenzae type b conjugate vaccine (Menitorix) injection containing:

H. influenzae type b polysaccharide antigen (polyribose ribitol phosphate 5 pg) conjugated to
tetanus toxoid (12.5 pg) — PRP-TT.

Neisseria meningitidis serogroup C polysaccharide antigen (5 g) conjugated to tetanus
toxoid (5 pg) — PSC-TT, for the indication:

Prevention of invasive diseases caused by H. influenzae type b and Neisseria
meningitidis serogroup C

2. The ACPM supported the Delegate in the proposed conditions of approval to include:

Resolution of the sterility issue to the satisfaction of TGA quality evaluators in response to
the PSC Recommendation 2118 (131st meeting);
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Provision of full study reports of vaccine failure cases, long-term antibody persistence data
and data in preterm infants following registration.

3. ACPM considered the proposed trade name Menitorix was potentially confusing and
supported amendment to also identify the Haemophilus Influenzae type b component of the
vaccine.

In post-ACPM discussions with the Delegate regarding the proposed tradename the sponsor
agreed to add ‘HibMenC’ on the carton label.

Outcome

Based on a review of quality, safety and efficacy, TGA approved the registration of
Menitorix, Combined Hib-MenC conjugate vaccine powder for injection vial plus diluent
syringe 0.5 mL dose containing 5.0 pug Polyribose ribitol phosphate - Haemophilus influenzae
type B; 5.0 ug Meningococcal polysaccharide - Group C; and 17.5 pg Tetanus toxoid,
indicated for:

The prevention of invasive diseases caused by Haemophilus influenzae type b (Hib) and
Neisseria meningitidis serogroup C (MenC).

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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MENITORIX®

PRODUCT INFORMATION

NAME OF THE MEDICINE
Haemophilus influenzae type b Polyribose ribitol phosphate and group C
Meningococcal polysaccharide conjugate vaccine (Hib-MenC).

DESCRIPTION

Menitorix is supplied as a white powder of Hib-MenC vaccine in a glass vial,
together with 0.5 ml of clear colourless diluent in a pre-filled syringe for a 1 dose
vaccine.

After reconstitution, one dose (0.5 ml) contains:

Haemophilus influenzae type b Polyribose ribitol phosphate 5 ug
conjugated to tetanus toxoid as carrier protein 12.5 ug
Group C Meningococcal polysaccharide 5 ug
conjugated to tetanus toxoid as carrier protein 5 ug

The powder for reconstitution also contains the excipients, trometamol and sucrose.
The diluent contains 0.9% sodium chloride in water for injections.

PHARMACOLOGY

Menitorix confers immunization against Haemophilus influenzae type b and Neisseria
meningitidis serogroup C. Conjugation of polysaccharide antigens with carrier protein
is thought to result in T-cell dependant activation of polysaccharide specific B
lymphocytes leading to B-cell antibody response and induction of immunological
memory.

CLINICAL TRIALS

Menitorix has been studied in clinical trials in children between the ages of 6 weeks
to 2 years in both primary and booster vaccination, administered concomitantly with
other routine childhood vaccines. These included Infanrix Penta (DTPa-HBV-IPV) or
Infanrix IPV (DTPa-IPV) in the primary vaccination studies. In booster studies,
depending on study and group, Menitorix was administered alone, or with Infanrix
Penta or a DTPa containing vaccine or with Priorix (MMR vaccine). In addition,
pneumococcal conjugate vaccines (10-valent Synflorix and 7-valent) were co-
administered.

The trials demonstrated non-inferiority of the immune responses elicited by Menitorix
compared to the responses elicited by commercially available, comparator vaccines;
Infanrix hexa (DTPa-HBV-IPV/Hib), DTPa-IPV-Hib and Hiberix (Hib) for investigation
of the Hib response; and for investigation of the MenC response a MenC vaccine
conjugated with Corynebacterium diphtheriae (CRM).
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Immunogenicity against Haemophilus influenzae type b was evaluated by measuring
anti-polyribosylribitol phosphate antibodies (anti-PRP) with an enzyme-linked
immunosorbent assay (ELISA). Immunogenicity against Neisseria meningitidis
serogroup C was measured by a serum bactericidal activity assay (SBA-MenC).

The correlates indicative of protection in the Menitorix development program were an
anti-PRP antibody concentration of 0.15ug/mL and a SBA-MenC antibody titre of 1:8,
which are very widely accepted.

Study Hib-MenC-TT-016 was a pivotal clinical trial conducted in Australia and
according to the National Immunisation Program, to evaluate the use of Menitorix as
a single dose in children primed in infancy with a Hib vaccine but not with a MenC
vaccine.

Primary vaccination course
The antibody responses after completion of a 3-dose primary vaccination course of
Menitorix at one month after the second and third doses were as follows:

Table 1. Antibody response of Menitorix co-administered with DTPa-IPV or DTPa-HBV-
IPV vaccines with or without co-administration with a pneumococcal conjugate vaccine

Antigen Response Antibody response of Menitorix*
2-3-4 month schedule 2-4-6 month schedule
After two After three After two After three
doses’ dosest doses? doses
Anti-PRP | % 20.15ug/ml 96.8% 100.0% 94.1% 99.3%
(n/N) (90/93) (335/335) (430/457) (450/453)
% 21 pg/mi 76.3% 97.3% 67.2% 96.9%
(n/N) (71/93) (326/335) (307/457) (439/453)
GMC (ug/ml) 3.40 11.18 2.063 12.412
(N) (93) (335) (457) (453)
SBA- % 21:8 (n/N) 100.0% 98.8% 98.4% 99.7%
MenC (93/93) (326/330) (438/445) (367/368)
% 21:32 (n/N) 98.9% 97.9% 97.5% 99.7%
(92/93) (323/330) (434/445) (367/368)
% 21:128 98.9% 92.4% 90.6% 97.0%
(n/N) (92/93) (305/330) (403/445) (357/368)
GMT (N) 679.6 (93) 685.5 (330) 581.0 (445) 1735.0

N= number of subjects with available results

n/%= number/percentage of subjects with titre within pre-specified range

'Bloodsampling one month after the second dose

2Bloodsampling two months after the second dose

PRP= polyribosylribitol phosphate

SBA-MenC= functional anti-meningococcal serogroup C activity

GMC or GMT= geometric mean antibody concentration or titre

*co-administered with DTPa-IPV, Infanrix Penta® or DTPa-HBV-IPV vaccines with or without
co-administration with a pneumococcal conjugate vaccine (10-valent, Synflorix®, 7-valent
pneumococcal conjugate vaccine)

I= subjects <18 weeks of age at time of third Menitorix dose

Antibody persistence pre-booster

Antibody persistence after a 3 dose primary vaccination course up to pre boosting
time point has been demonstrated for Menitorix in five clinical trials with subjects
aged 11-18 months and primed with Menitorix in infancy at 2-3-4 or 2-4-6 months of
age. Following completion of the 3 dose primary series with Menitorix, 97.0% of the
subjects (847/873) had anti-PRP titers = 0.15 ug/ml and 84.9% of the subjects had
SBA-MenC titers = 1:8 (595/701).
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Booster vaccination
In six clinical trials booster vaccination was given at age 12 to 15 months. The
antibody responses one month after administration of a booster dose of Menitorix

were as follows:

Table 2: Antibody response 1 month after administration of a booster dose of Menitorix

Antigen Response Primary vaccination history
Subjects primed Subjects primed Subjects primed
with 3 doses of with 2 doses of with 3 doses of
Menitorix* NeisVac-C? MenC-CRM;q,°
Anti-PRP % 20.15 ug/ml 100.0% 100.0% 100.0%
(n/N) (780/780) (165/165) (305/305)
% 21 pg/ml 100.0% 98.8% 99.0%
(n/N) (780/780) (163/165) (302/305)
GMC (ug/ml) 70.142 77.154 38.178
(N) (780) (165) (305)
SBA-MenC % 21:8 (n/N) 99.5% 99.4% 97.7%
(621/624) (166/167) (297/304)
% 21:32 (n/N) 99.4% 99.4% 96.4%
(620/624) (166/167) (293/304)
% 21:128 (n/N) 98.2% 99.4% 89.1%
(613/624) (166/167) (271/304)
GMT (n/N) 3486.4 11710.5 575.1
(624) (167) (304)

N= number of subjects with available results
n/%=number/percentage of subjects with titre within pre-specified range
PRP= polyribosylribitol phosphate
SBA-MenC= functional anti-meningococcal serogroup C activity

GMC or GMT= geometric mean antibody concentration or titre

'= co-administered with DTPa-IPV or with DTPa-HBV-IPV with or without co-administration
with a pneumococcal conjugate vaccine (10-valent, Synflorix® or 7-valent pneumococcal

conjugate vaccine)
’= co-administered with DTPa-Hib-TT containing vaccines

Immunogenicity of a single dose in MenC-unprimed toddlers

A study was carried out in Australia in toddlers primed in infancy with a Hib conjugate
vaccine but not with a Men C conjugate vaccine. These participants had received Hib
vaccine either as 2 doses of a Hib-outer membrane protein [Hib-OMP] containing
vaccine or as 3 doses of of Hib-TT (as part of a combination vaccine with diphtheria,
tetanus, acellular pertussis). This study investigated the non-inferiority of one dose of
Menitorix compared with co-administration of Hib-TT amd MenC-CRM vaccines. Both
groups also received measles-mumps-rubella vaccine, Priorix®.

The data in Table 3 demonstrate non-inferiority of Menitorix to the comparator
(Hib+MenC) based on the pre-specified non-inferiority in terms of percentages of
subjects with SBA-MenC titres >1:8 and percentages of subjects with anti-PRP
antibody concentrations >0.15ug/mL.

Table 3: Difference between the Menitorix group and the Hib+MenC group in terms of %
of subjects with rSBA-MenC titre 21:8 and anti-PRP concentration 20.15 pg/mL, one
month after the administration of the vaccine dose

Menitorix v/s Hib+MenC

Criteria HibMenC Hib+ MenC 95% Cl
rSBA-MenC antibodies N % N % Difference LL UL

1.8 281 99.6 98 100 -0.36 -1.99* 3.43
Anti-PRP antibodies

20.15 pg/mL 292 100 100 100 0.00 -1.30* 3.71
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HibMenC= Menitorix + Priorix

Hib+ MenC= Hiberix + MenC-CRM + Priorix
N = number of subjects with available results
% = percentage of subjects with concentration or titres = the specified cut-off
95% Cl = 95% Standardized asymptotic confidence interval; LL = lower limit, UL = upper limit

*Non-inferiority criterion for the primary endpoint met (the lower limit of the 95% CI >-10 % for vaccine group
differences [Menitorix minus Hib plus MenC]).

The antibody responses one month after the administration of a single dose of
Menitorix co-administered with measles-mumps-rubella vaccine, Priorix® is provided

in Table 4.

Table 4: Response to a single dose of Menitorix co-administered with Priorix in

toddlers primed with Hib during infancy, but not with MenC conjugate

Antigen

Response

DTPa/Hib primed

Hib-OMP primed

Anti-PRP (N=292)

% 20.15 ug/ml (n/N)

100% (206/206)

100% (86/86)

% 21 pg/ml (n/N)

97.1% (200/206)

100% (86/86)

GMC (ug/ml) (N)

28.652 (206)

149.969 (86)

SBA-MenC
(N=281)

% 21:8 (n/N)

99.5% (197/198)

100% (83/83)

% 21:32 (n/N)

98.5% (195/198)

98.8% (82/83)

% 21:128 (n/N)

84.8% (168/198)

95.2% (79/83)

GMT (N)

436.0 (198)

615.9 (83)

AusPAR Menitorix Hib and group C Meningococcal conjugate vaccine GlaxoSmithKline Australia Pty Ltd

N= number of subjects with available results

n/%=number/percentage of subjects with titre within pre-specified range
PRP= polyribosylribitol phosphate

SBA-MenC= functional anti-meningococcal serogroup C activity

GMC or GMT= geometric mean antibody concentration or titre

Long term persistence
Long term antibody persistence was evaluated in subjects primed and boosted with
Menitorix.

A study was conducted in subject primed at 2-3-4 months of age with either Menitorix
co-administered with Infanrix-1IPV or with MenC-CRM vaccine co-administered with
DTPa-HBV-IPV vaccine. These subjects received a booster dose of Menitorix co-
administered with Priorix at 12-15 months of age. Twelve months after booster
vaccination, all subjects (N=261) had anti-PRP antibody concentrations = 0.15 ug/ml,
while 89.0% (178/200) of the subjects primed with Menitorix and 69.5% (41/59) of the
subjects primed with a MenC-CRM vaccine had anti-SBA MenC titers = 8.

In an other study 100% of the subjects (n=52) primed with Menitorix and Infanrix
Penta and boosted with Menitorix at respectively 2-4-6 and 13-14 months of age had
anti-PRP concentrations of > 0.15 pg/ml eighteen months after the administration of
the Menitorix booster dose. At that time, 86.5% (45/52) of the subjects had anti-SBA-
MenC titres > 1:8.

Estimates of vaccine effectiveness from the UK’s routine immunisation programme
(using various quantities of three meningococcal serogroup C conjugate vaccines
other than Menitorix) covering the period from introduction at the end of 1999 to
March 2004 have demonstrated the need for a booster dose after completion of the
primary series (three doses administered at 2, 3 and 4 months). Within one year of
completion of the primary series, vaccine effectiveness in the infant cohort was
estimated at 93% (95% confidence intervals 67-99%). However, more than one year
after completion of the primary series, there was clear evidence of waning protection.

4
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Up to 2007, the overall estimates of effectiveness in age cohorts from 1-18 years that
received a single dose of meningococcal group C conjugate vaccine during the initial
catch-up vaccination programme in the UK fall between 83 and 100%.

INDICATIONS

Menitorix is indicated for the prevention of invasive diseases caused by Haemophilus
influenzae type b (Hib) and Neisseria meningitidis serogroup C (MenC).

CONTRAINDICATIONS

Hypersensitivity to the active substances, including tetanus toxoid, or to any of the
excipients.

Hypersensitivity reaction after previous administration of Menitorix.

PRECAUTIONS

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.

Vaccination should be preceded by a review of the medical history (especially with
regard to previous vaccination and possible occurrence of undesirable events) and
a clinical examination.

As with other vaccines, the administration of Menitorix should be postponed in
subjects suffering from acute severe febrile illness. However, the presence of a
minor infection, such as a cold, should not result in the deferral of vaccination.

Menitorix will only confer protection against Haemophilus influenzae type b and
Neisseria meningitidis serogroup C.

As for any vaccine, Menitorix may not completely protect against the infections it is
intended to prevent in every vaccinated individual.

Immunisation with this vaccine does not substitute for routine tetanus immunisation.

No data are available on the use of Menitorix in immunodeficient subjects. In
individuals with impaired immune responsiveness (whether due to the use of
immunosuppressive therapy, a genetic defect, human immunodeficiency virus (HIV)
infection, or other causes) a protective immune response to Hib and MenC conjugate
vaccines may not be obtained. Individuals with complement deficiencies and
individuals with functional or anatomical asplenia may mount an immune response to
Hib and MenC conjugate vaccines; however the degree of protection that would be
afforded is unknown.
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There are no data available on the use of Menitorix in infants who were bornbefore
36 weeks gestation. Therefore the degree of protection that would be afforded is
unknown.

The potential risk of apnoea and the need for respiratory monitoring for 48-72h
should be considered when administering the primary immunization series to very
premature infants (born < 28 weeks of gestation) and particularly for those with a
previous history of respiratory immaturity. As the benefit of vaccination is high in this
group of infants, vaccination should not be withheld or delayed.

Although symptoms of meningism such as neck pain/stiffness or photophobia have
been reported following administration of other MenC conjugate vaccines, there is no
evidence that MenC conjugate vaccines cause meningitis. Clinical alertness to the
possibility of co-incidental meningitis should be maintained.

Since the Hib capsular polysaccharide antigen is excreted in the urine a false positive
urine test for Hib infection can be observed within 1-2 weeks following vaccination.
Other tests should be performed in order to confirm Hib infection during this period.

Menitorix should under no circumstances be administered intravascularly or
intradermally.

The vaccine should be given with caution to individuals with thrombocytopenia or
any coagulation disorder. No data are available on subcutaneous administration of
Menitorix, therefore the possibility of any toxicity or reduced efficacy that might
occur with this route of administration is unknown.

The need for booster doses in subjects primed with a single dose of MenC conjugate
(i.e. aged 12 months or more when first immunised) has not been established.

Use in Pregnancy:
The safety of Menitorix vaccination in pregnancy has not been assessed as the
vaccine is not intended for adult use.

Use in Lactation:
The effect of Menitorix in lactation has not been assessed as the vaccine is not
intended for adult use.

Fertility:
There are no data on the potential of Menitorix to impair fertility.

Carcinogenicity:
The carcinogenic potential of Menitorix has not been established.

Genotoxicity
Menitorix has not been evaluated for genotoxicity.

Interactions with other medicines:
Menitorix must not be mixed with any other vaccine in the same syringe.

Separate injection sites should be used if more than one vaccine is being
administered.
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Menitorix can be given concomitantly with any of the following monovalent or
combination vaccines: Diphtheria (D) — Tetanus (T) — acellular Pertussis (aP) —
hepatitis B vaccine (HBV) — inactivated polio vaccines (IPV), Measles-Mumps-
Rubella (MMR) vaccines and pneumococcal conjugate vaccines. Clinical studies
demonstrated that the immune responses and the safety profiles of the co-
administered vaccines were unaffected.

Care should be taken to ensure that Menitorix is not administered concurrently with
another vaccine containing either Haemophilus influenzae b or meningococcal C
vaccine.

ADVERSE EFFECTS

Clinical Trial Data

In clinical studies, Menitorix was administered as a 3 or 2-dose primary series in
infants (N=2302) or as a booster (N=2,046) dose in the second year of life. Co-
administered vaccines in studies in infants included, a DTPa-HBV-IPV vaccine or a
DTPa-IPV vaccine or a DTPa-HBV-IPV vaccine and pneumococcal conjugate
vaccine (10-valent, Synflorix® or 7-valent). When Menitorix was administered as a
booster dose, a DTPa-HBV-IPV vaccine or a MMR vaccine or a DTPa containing
vaccine and pneumococcal conjugate vaccine (10-valent, Synflorix® or 7-valent) was
co-administered in some studies.

In another clinical study, Menitorix was also administered as a single dose to more
than 300 toddlers (between 12 and 24 months of age) who had been primed in
infancy with Hib but not with MenC conjugates. A dose of MMR vaccine was
administered concomitantly.

Adverse reactions occurring during these studies were mostly reported within 48
hours following vaccination. The majority of these reactions were of mild to moderate
severity and resolved during the follow-up period. There was no evidence that the
reactions other than local were related to Menitorix rather than the concomitant
vaccine.

Adverse reactions considered as being at least possibly related to vaccination have
been categorised by frequency as follows.

Frequencies per dose are defined as follows:

Very common: > 10%

Common: > 1% and < 10%
Uncommon: >0.1% and < 1%
Rare: >0.01% and < 0.1%
Very rare: < 0.01%

Psychiatric disorders:
very common: irritability
uncommon: crying

Nervous system disorders:
very common: drowsiness

Gastrointestinal disorders:
very common: loss of appetite
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uncommon: diarrhoea, vomiting

Skin and subcutaneous tissue disorders:
uncommon: dermatitis atopic, rash

General disorders and administration site conditions:

very common: injection site reaction including pain, redness, swelling, fever (rectal >
38°C)

common: injection site reaction, including induration and nodule

uncommon: fever (rectal > 39.5°C)

Post Marketing Data
Blood and lymphatic system disorders: Lymphadenopathy

Nervous system disorders: Febrile seizures, hypotonia, headache, dizziness

Respiratory, thoracic and mediastinal disorders: Apnoea in very premature infants
(=28 weeks of gestation)

Immune system disorders: Allergic reactions (including urticaria and anaphylactoid
reactions)

Other possible side effects:

The following have not been reported in association with administration of Menitorix
but have occurred very rarely during routine use of licensed meningococcal group C
conjugate vaccines:

Severe skin reactions, collapse or shock-like state (hypotonic-hyporesponsiveness
episode), faints, seizures in patients with pre-existing seizure disorders,
hypoaesthesia, paraesthesia, relapse of nephrotic syndrome, arthralgia, petechiae
and/or purpura.

DOSAGE AND ADMINISTRATION

Use in accordance with the Australian National Immunisation Program Schedule and
with reference to the Australian Immunisation Handbook.

There are no data on immunogenicity, safety and reactogenicity of Menitorix
administered to pre-term infants born before 36 weeks gestation, nor in children
beyond the second year of life.

Menitorix is for intramuscular injection only, preferably in the anterolateral thigh
region. In children 12 to 24 months of age, the vaccine may be administered in the
deltoid region (see Precautions and Interactions). Menitorix should not under any
circumstances be administered intravascularly or intradermally.

Primary vaccination in infants from 6 weeks up to 12 months of age:
Three doses, each of 0.5 ml, should be given with an interval of at least 1 month
between doses.

Booster vaccination of children primed in infancy with Hib and MenC conjugate
vaccines:
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A single (0.5 ml) dose of Menitorix may be used to boost immunity to Hib and MenC
in children who have previously completed a primary immunisation series with
Menitorix or with other Hib or MenC conjugate vaccines. The timing of the booster
dose of Menitorix should be in accordance with available official recommendations
and would usually be given from the age of 12 months onwards and at least 6
months after the last priming dose. The need for booster doses in subjects primed
with a single dose of MenC conjugate (i.e. aged 12 months or more when first
immunised) has not been established.

Vaccination of children primed in infancy with Hib but not with MenC conjugate
vaccines:

A single (0.5 ml) dose of Menitorix may be used to elicit immunity against MenC and
to boost immunity to Hib. The timing of the dose should be in accordance with
available official recommendations and should usually be from the age of 12 months
onwards and before the age of 2 years.

Directions for Reconstitution

The vaccine must be reconstituted by adding the entire contents of the pre-filled
syringe of diluent to the vial containing the powder. After addition of the diluent, the
mixture should be well shaken until the powder is completely dissolved in the solvent.

The reconstituted vaccine is a clear and colourless solution. Inject the entire contents
of the vial.

Prior to administration, the reconstituted vaccine should be inspected visually for any
foreign particulate matter and/or variation of physical aspect. In the event of either
being observed, discard the vaccine.

Menitorix is for single use in a single patient only. Any unused product or waste
material should be disposed of in accordance with local requirements.

OVERDOSAGE

Insufficient data are available.

Contact the Poisons Information Centre (telephone 13 11 26) for advice on overdose
management.

PRESENTATION AND STORAGE CONDITIONS

Powder in a vial (type | glass) with a stopper (butyl rubber), 0.5 ml of diluent in a pre-
filled syringe (type I glass) with a plunger stopper (butyl rubber) with or without
separate needles in the following pack sizes:

- pack size of 1 vial of powder plus 1 pre-filled syringe of diluent with or without
separate needles

- pack size of 10 vials of powder plus 10 pre-filled syringes of diluent with or without
separate needles

Not all pack sizes may be marketed.
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Store at 2°C — 8°C (in a refrigerator). Do not freeze.
To reduce microbiological hazard, use as soon as practicable after reconstitution. If
storage is necessary, hold at 2°C — 8°C for not more than 24 hours.

Store in the original packaging in order to protect from light.

NAME AND ADDRESS OF THE SPONSOR
GlaxoSmithKline Australia Pty Ltd
Level 4,

436 Johnston Street,
Abbotsford, Victoria, 3067

POISON SCHEDULE OF THE MEDICINE

Schedule 4 — Prescription Only Medicine

Date of TGA Approval: 2 August 2010

Menitorix ® is a trade mark of the GlaxoSmithKline group of companies.
Infanrix Penta®, Infanrix hexa®, Priorix®, Synflorix® are registered trademarks 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
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