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Therapeutic Goods Administration

About the Therapeutic Goods Administration (TGA)

o The Therapeutic Goods Administration (TGA) is part of the Australian Government
Department of Health, and is responsible for regulating medicines and medical
devices.

o The 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.

o 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.

o 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.

e Toreport a problem with a medicine or medical device, please see the information on
the TGA website < https://www.tga.gov.au>.

About the Extract from the Clinical Evaluation Report

e This document provides a more detailed evaluation of the clinical findings, extracted
from the Clinical Evaluation Report (CER) prepared by the TGA. This extract does not
include sections from the CER regarding product documentation or post market
activities.

o The words [Information redacted], where they appear in this document, indicate that
confidential information has been deleted.

e For the most recent Product Information (PI), please refer to the TGA website <
https://www.tga.gov.au/product-information-pi>.

Copyright

© Commonwealth of Australia 2017

This work is copyright. You may reproduce the whole or part of this work in unaltered form for your own personal
use or, if you are part of an organisation, for internal use within your organisation, but only if you or your
organisation do not use the reproduction for any commercial purpose and retain this copyright notice and all
disclaimer notices as part of that reproduction. Apart from rights to use as permitted by the Copyright Act 1968 or
allowed by this copyright notice, all other rights are reserved and you are not allowed to reproduce the whole or any
part of this work in any way (electronic or otherwise) without first being given specific written permission from the
Commonwealth to do so. Requests and inquiries concerning reproduction and rights are to be sent to the TGA
Copyright Officer, Therapeutic Goods Administration, PO Box 100, Woden ACT 2606 or emailed to <

tga.copyright@tga.gov.au>.
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List of abbreviations

Abbreviation Meaning
9vHPV vaccine Nine-valent Human Papillomavirus vaccine
AAHS Amorphous Aluminium Hydroxyphosphate Sulfate
Ab Antibody
AEs Adverse experiences
AFT Accelerated failure-time
AHN or All- All-HPV Naive
HN
AIN Anal intraepithelial neoplasia
AIS Adenocarcinoma in situ
AN Allocation number
ANCOVA Analysis of covariance
ANOVA Analysis of variance
ANSS All (HPV Type-specific) Naive Subjects with Serology
ASaT All-Subjects-as-Treated
ASC-H Atypical squamous cells cannot rule out HSIL
ASC-US Atypical squamous cells of undetermined significance
CFR Code of Federal Regulations
CI Confidence interval
CIN Cervical intraepithelial neoplasia
cLIA Competitive Luminex Immunoassay
CRF Case report form
CSS Clinical study summary
CSR Clinical study report
Ccv Coefficient of variation
DCL Diagnostic Cytology Laboratories
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Abbreviation Meaning
DNA deoxyribonucleic acid
DSMB Data and Safety Monitoring Board
ECC Endocervical curettage
ECI Event of Clinical Interest
eCRF Electronic case report form
EDC Electronic Data Capture
eDMC External Data Monitoring Committee
EEC Endo/ectocervical
EGLs External genital lesions
ELISA Enzyme-linked immunosorbent assay
ERC Ethical Review Committee
FAS Full Analysis Set
FDA Food and Drug Administration
FPE First patient enrolled
GCC Global Clinical Compliance
GCP Good Clinical Practice
GI Gastrointestinal
GMR Geometric mean ratio
GMTs Geometric Mean Titres
GPV Global Pharmacovigilance
GPvP Good Pharmacovigilance Practice
H&E Haematoxylin and Eosin
hCG Human chorionic gonadotropin
HIV Human immunodeficiency virus
HN-TS HPV-Naive Type-Specific
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Abbreviation Meaning
HPV Human Papillomavirus
HR High risk
HRT Hormone replacement therapy
HSIL High grade Squamous Intraepithelial Lesion
HSV Herpes simplex virus
ICH International Conference on Harmonization
[EC Independent Ethics Committee
IgG Immunoglobulin G
IM Intramuscular
IND Investigational New Drug
IP Intraperitoneal
IRB Institutional Review Board
IUD Intrauterine device
IV Intravenous
IVIG Intravenous immunoglobulin
IVRS Interactive Voice Response System
JRA Juvenile rheumatoid arthritis
LEEP Loop Electrosurgical Excision Procedure
LLOQ Lower Limit of quantitation
LMP Last menstrual period
LOQ Limit of quantitation
LOD Limit of detection
LPLV Last patient last visit
LR Low risk
LS means Least-squares means
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Abbreviation Meaning
LSIL Low-Grade Squamous Intraepithelial Lesion
LVPP Labial/vulvar/perineal and perianal
mAbs Monoclonal antibodies
MARRS Merck Adverse event Reporting and Review System
MED Minimal effective dose
MFI Mean fluorescent intensity
mMU/mL milli-Merck Units per millilitre
MRL Merck Research Laboratories
MSD Merck Sharp and Dohme Corp
MSE Mean square error
MSM Men-having-sex-with-men
NSAEs Non-serious adverse experiences
NSAID Nonsteroidal anti-inflammatory drug
NWAES New Worldwide Adverse Experience System
OTC Over the counter
Pap Papanicolaou
PBNA Pseudovirion-based neutralization assay
PCL Protocol Clarification Letter
PCR Polymerase Chain Reaction
PE Phycoerythrin
PPD Pharmaceutical Product Development Vaccines & Biologics
PPE Per Protocol Efficacy
PPI Per Protocol Immunogenicity
QA Quality Assurance
QcC Quality Control
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Abbreviation Meaning
gqHPV vaccine Quadrivalent Human Papillomavirus vaccine
RR Risk reduction
RRP Recurrent Respiratory Papillomatosis
RSD Relative standard deviation
SOPO Seronegative and PCR Negative
SO0P1 Seronegative and PCR Positive
S1P0O Seropositive and PCR Negative
S1P1 Seropositive and PCR Positive
SAEs Serious Adverse Experiences
SAP Statistical analysis plan
SC Subcutaneous
SCC Squamous cell carcinoma
SD Standard deviation
SEM Standard error of the mean
siDMC Standing Internal Data Monitoring Committee
SLE Systemic lupus erythematosus
STIs Sexually transmitted infections
SUBJID Subject identification number (a.k.a., AN)
ULN Upper limit of normal
ULOQ Upper limit of quantification / Upper limit of quantitation
ValN Vaginal Intraepithelial Neoplasia
VE Vaccine efficacy
VIN Vulvar Intraepithelial Neoplasia
VLP Virus-Like Particle
VRC Vaccination Report Card
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Abbreviation Meaning
WBC White blood (cell) count
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1. Introduction

The submission proposes registration of Gardasil 9 a nine valent vaccine for HPV.

Each 0.5 mL dose contains approximately 30 pg of HPV 6 L1 protein, 40 pg of HPV 11 L1 protein,
60 pg of HPV 16 L1 protein, 40 pg of HPV 18 L1 protein, 20 pg of HPV 31 L1 protein, 20 pg of
HPV 33L1 protein, 20 pg of HPV 45 L1 protein, 20 ug of HPV 52 L1 protein, and 20 pg of HPV 58
L1 protein.

Each 0.5 mL dose of the vaccine contains approximately 500 pg of aluminium (as amorphous
aluminium hydroxyphosphate sulphate adjuvant), 9.56 mg of sodium chloride, 0.78 mg of
L-histidine, 50 ug of polysorbate 80, 35 pg of sodium borate, residual traces (< 7ug/dose) of
yeast protein and water for injection. The product does not contain a preservative or antibiotics.

The original studies of the quadrivalent HPV [Types 6, 11, 16, 18] vaccine (qHPV vaccine)
showed that the vaccine prevents:

e HPV 16/18 related high grade cervical, vulvar, vaginal and anal dysplasia, the obligate
precursors of HPV related cervical, vulvar, vaginal, and anal cancers

e HPV6/11/16/18 related cervical, vulvar, vaginal, and anal dysplasia (any grade)
e HPV6/11/16/18 related persistent infection and
e HPV 6/11 related condyloma acuminata (genital warts).

Based on these findings and an acceptable safety profile, qgHPV vaccine has been approved and
marketed under the name Gardasil/Silgard in over 130 countries. The proposed 9vHPV vaccine
targets HPV Types 6, 11, 16, and 18 (called ‘original types’) as well as HPV Types 31, 33, 45, 52,
and 58 (‘new types’). The 9vHPV vaccine program was designed so that the 9vHPV vaccine
proposed indications would include all the current qHPV vaccine indications plus indications
related to the new types. These are summarised below

Approved Gardasil indications:

Gardasil is indicated in females aged 9 through 45 years* for the prevention of cervical,
vulvar, vaginal and anal cancer, precancerous or dysplastic lesions, genital warts, and
infection caused by Human Papillomavirus (HPV) Types 6, 11, 16 and 18 (which are
included in the vaccine).

Gardasil is indicated in males aged 9 through 26 years of age for the prevention of anal
cancer, precancerous or dysplastic lesions, external genital lesions and infection caused by
HPV Types 6, 11, 16 and 18 (which are included in the vaccine).

*Immunogenicity studies have been conducted to link efficacy in females and male aged 16
to 26 years to the younger populations.

Proposed Gardasil 9 Indications:

Gardasil 9 is indicated in females aged 9 through 45 years* for the prevention of cervical,
vulvar, vaginal and anal cancer, precancerous or dysplastic lesions, genital warts, and
infection caused by Human Papillomavirus (HPV) Types 6, 11, 16, 18, 31, 33, 45, 52 and 58
(which are included in the vaccine).

Gardasil 9 is indicated in males aged 9 through 26 years of age for the prevention of anal
cancer, precancerous or dysplastic lesions, external genital lesions and infection caused by
HPV Types 6, 11, 16, 18, 31, 33, 45, 52 and 58 (which are included in the vaccine).

*Immunogenicity studies have been conducted to link efficacy in females and male aged 16
to 26 years to the younger populations.
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This submission is for the use of the 9vHPV vaccine in girls and women from 9 years of age
onward for the prevention of cervical, vulvar, vaginal, and anal cancer; precancerous or
dysplastic lesions; genital warts; and persistent infections caused by Human Papillomavirus

(HPV).
Specifically, the indication sought is to prevent the following diseases:
e (Cervical, vulvar, vaginal, and anal cancer caused by HPV types 16, 18, 31, 33, 45, 52, and 58

e Genital warts (condyloma acuminata) caused by HPV types 6 and 11

e Persistent infections and the following precancerous or dysplastic lesions caused by HPV
types 6, 11, 16, 18, 31, 33, 45, 52, and 58:

— Cervical intraepithelial neoplasia (CIN) Grade 2 and 3 and Cervical adenocarcinoma in
situ (AIS)

— Cervical intraepithelial neoplasia (CIN) Grade 1

— Vulvar intraepithelial neoplasia (VIN) Grade 2 and 3

— Vaginal intraepithelial neoplasia (VaIN) Grade 2 and 3

— VIN Grade 1 and ValN Grade 1

— Anal intraepithelial neoplasia (AIN) Grades 1, 2 and 3.

This vaccine will also be indicated for use in boys and men from 9 years of age onward for the
prevention of external genital lesions and persistent infections and the following diseases
caused by HPV types included in the vaccine:

e Anal cancer caused by HPV types 16, 18, 31, 33, 45, 52, and 58
e Genital warts (condyloma acuminata) caused by HPV types 6 and 11

e Anal intraepithelial neoplasia (AIN) Grades 1, 2 and 3 caused by HPV types 6, 11, 16, 18, 31,
33,45,52,and 58.

2. Clinical rationale

There is a huge burden of disease, malignant and non-malignant, relating to HPV infection,
localised primarily in the anogenital area and aerodigestive tract, in both men and women. HPV
types cause a wide range of clinical problems, ranging from being high risk carcinogens to the
causative organism for anogenital and aerodigestive warts (Table 1). They are classified into
high risk (HR) types, based on their potential to cause cancer, and low risk (LR) types (causing
generally benign lesions). The International Agency for Research on Cancer (IARC) has
identified 12 HPV types as carcinogens. These include the 7 HR HPV types represented in the
9vHPV vaccine (HPV 16, 18, 31, 33, 45, 52, and 58) and 5 HR HPV types not represented in the
9vHPV vaccine (HPV 35, 39, 51, 56, and 59). LR HPV types 6 and 11, which are responsible for
approximately 90% genital warts and RRP cases, are also included in the 9vHPV vaccine.

Table 1: Diseases attributable to HPV by anatomic site

Diseases attributable to HPV by anatomic site

Anogenital manifestations of HPV disease

Cervical Cancer Nearly 100% of cervical cancers are caused by HPV infection
530,000 new cases diagnosed every year worldwidet; 275,000
annual deaths
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Diseases attributable to HPV by anatomic site

Other Anogenital Cancers Approximately 90% of anal cancers, 25% of vulvar cancers, 70% of
vaginal cancers, and 30 to 40% of penile cancers are caused by
HPV infection

Over 40,000 new cases diagnosed in men and women every year
worldwide

Anogenital Warts Benign lesions; treatment often lengthy and painful; high
(Condyloma Acuminata) recurrence rates

Incidence rate 0.1 to 0.2% in developed countries, higher in
developing countries, representing millions of cases every year

Aerodigestive Manifestations of HPV Disease

Oropharyngeal Cancersi Approximately 27% of oropharyngeal cancers are caused by HPV
infection

Approximately 22,000 new cases diagnosed every year worldwide
(approximately 80% in men); infection is likely sexually acquired

Recurrent Respiratory Rare, generally benign disease; exophytic warts in upper airway
Papillomatosis (RRP) can cause severe speech and respiratory impairment, and death by
blocking the airway

HPV transmitted from mother to child during passage through the
birth canal. In young adults, could be sexually transmitted or a
recurrence of childhood infection

T 80% of the cases in developing countries. In developed countries, cervical cancer screening programs have
reduced the incidence of cervical cancer by 75% due to the detection, follow up, and treatment of premalignant
lesions (generally involve invasive procedures which represent substantial healthcare utilization).  HPV has
also been detected in cancers of the oral cavity and the larynx, although a causal role has not been established.

2.1. Licensed prophylactic HPV vaccines

The 2 currently licensed prophylactic HPV vaccines (bivalent HPV [Types 16, 18] L1 VLP vaccine
and quadrivalent HPV (qHPV) vaccine) address high risk types HPV 16 and HPV 18, which are
responsible for approximately 70% of cervical cancers yet does not cover genital warts. The
gHPV vaccine additionally addresses LR types HPV 6 and HPV 11 (responsible for
approximately 90% of genital warts).

2.2. qHPV vaccine (original strains)

In clinical trials, qgHPV vaccine was highly efficacious in preventing the development of HPV 16
and 18 related high grade cervical, vulvar, vaginal, and anal dysplasia (the obligate precursors of
cervical cancer, and HPV related; vulvar, vaginal, and anal cancers, respectively); HPV 6 and 11
related external genital lesions (including genital warts); HPV 6, 11, 16, and 18 related cervical
dysplasia (any grade); and HPV 6, 11, 16 and 18 related persistent infection. Long term
effectiveness is being assessed in long term follow up of clinical study cohorts. Interim analyses
showed no breakthrough of HPV related disease after up to 6 years of follow up thus far. As of
July 2013, the gHPV vaccine has been approved and marketed for use in females over 9 under
the name Gardasil/Silgard in over 130 countries. It has also been approved for use in males in
76 countries. Reports from several countries with HPV vaccination programs indicate a rapid,
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beneficial effect of gHPV vaccination at the population level, including a substantial decrease in
the incidence of high grade cervical abnormalities,! prevalence of vaccine HPV types,2 and
incidence of genital warts,3 as early as 3 years following the introduction of the vaccine.

Australia has been the first country to introduce a fully funded national HPV vaccination
program. The program, targeted to adolescent females 12 to 13 years of age, was started in April
2007. In addition, up to 31 December 2009, a catch-up vaccination program was offered to girls
and women, 14 to 26 years of age.* A decrease was noted in incidence of high grade cervical
abnormalities in girls less than 18 years of age.! The prevalence of the vaccine HPV genotypes
(6,11, 16, and 18) also substantially decreased among women following qHPV vaccination.2
Within approximately 3 years following implementation of this qHPV vaccination program, a
decline was also observed in the diagnosis of genital warts among young Australian women. A
subsequent study reported the near disappearance of genital warts in young women and young
heterosexual men within approximately 4 years following implementation of this vaccination
program.>

Phase III studies have established that the qHPV vaccine is highly efficacious in preventing
genital warts and anal cancer and pre cancers in males, and therefore can contribute to reducing
the burden of HPV diseases in males.¢ A potential benefit of HPV vaccination in males is
contribution to herd protection, which could ultimately lead to a substantial reduction of HPV
diseases in both males and females.

The 9vHPV vaccine contains the same HPV types already represented in the qgHPV vaccine (HPV
6,11, 16, and 18), as well as five additional HR HPV types (31, 33, 45, 52, and 58). HPV 16 and
18 are responsible for most (approximately70%) cases of cervical cancer. An additional
approximately20% of cases are due to HPV Types 31, 33, 45, 52, and 58.7 Thus, the 9vHPV
vaccine has the potential to prevent approximately90% cervical cancers. The 9vHPV vaccine
also has the potential to expand upon the clinical benefit of the qHPV vaccine by preventing
more high and low grade cervical dysplasia. The qHPV vaccine prevents approximately 50%
cervical intraepithelial neoplasia (CIN) 2/32. The 9vHPV vaccine could prevent approximately
80% CIN 2/3 (a 30% incremental increase over qHPV vaccine), which could match or exceed
the efficacy of most cervical cancer screening programs. The vaccine could also prevent
approximately 55% CIN 1.

2.3.  Formulation development

Prophylactic HPV vaccines have been developed based on virus like particles (VLPs), which are
produced by self-assembly of recombinant HPV L1 capsid proteins expressed in a heterologous
cell substrate. VLPs mimic the overall structure of HPV virions, thus keeping capsid proteins in

1 Brotherton JML, et al. Early effect of the HPV vaccination programme on cervical abnormalities in
Victoria, Australia: an ecological study. Lancet 2011;377:2085-2092.

2 Tabrizi SN, et al. Fall in human papillomavirus prevalence following a national vaccination program. JID
2012;206:1645-1651.

3 Bauer HM, et al. Evidence of human papillomavirus vaccine-effectiveness in reducing genital warts: an
analysis of California public family planning administrative claims data, 2007-2010. Am J Public Health
2012:el-e3.

4 Garland SM, et al. Adolescent and young adult HPV vaccination in Australia: achievements and
challenges. Prev Med 2011;53:5S29-S35

5 Read TRH, et al The near disappearance of genital warts in young women 4 years after commencing a
national human papillomavirus (HPV) vaccination programme. Sex Transm Infect 2011;87:544-547

6 Giuliano AR, et al. Efficacy of quadrivalent HPV vaccine against HPV infection and disease in males. N
Engl] Med 2011;364(5):401-411

7 De Sanjose S, et al. Human papillomavirus genotype attribution in invasive cervical cancer: a
retrospective cross-sectional worldwide study. Lancet Oncol 2010;11:1048-1056
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their native antigenic conformation. VLPs are non-infectious because they do not contain viral
DNA. The qHPV vaccine is adjuvanted with a proprietary aluminium based adjuvant
(amorphous aluminium hydroxyphosphate sulphate (AAHS)) which has a good safety record
and substantially enhances qHPV vaccine immunogenicity. The 9 valent HPV (Types 6, 11, 16,
18, 31, 33, 45, 52, 58) L1 VLP vaccine (9vHPV vaccine) addresses the HPV types represented in
gHPV vaccine and 5 additional HR HPV types. The 9vHPV vaccine is formulated with AAHS as
the adjuvant consists of highly purified VLPs of the L1 capsid proteins from HPV 6, 11, 16, 18,
31, 33, 45, 52, and 58. Like for qHPV vaccine, the L1 capsid proteins in the vaccine are
individually expressed in Saccharomyces cerevisiae yeast.

A 0.5 mL dose of 9vHPV vaccine contains 30 pg HPV Type 6 L1 VLP, 40 ug HPV Type 11 L1 VLP,
60 ug HPV Type 16 L1 VLP, 40 ug HPV Type 18 L1 VLP, 20 pg HPV Type 31 L1 VLP, 20 pg HPV
Type 33 L1 VLP, 20 pg HPV Type 45 L1 VLP, 20 ug HPV Type 52 L1 VLP, 20 ug HPV Type 58 L1
VLP, and 500 pg of the adjuvant AAHS.

The 9vHPV vaccine is not a live virus vaccine. It is not capable of causing viral infection.

3. Contents of the clinical dossier

3.1.

Scope of the clinical dossier

The submission contained the following clinical information:

e pivotal efficacy/safety studies

e Nonclinical and clinical overview, summary of clinical pharmacology, efficacy and safety,
quality summary, summary of clinical safety and literature references.

The submission also included animal studies (in the nonclinical dossier)

There are 6 studies included in this submission that provide data for the efficacy/
immunogenicity of 9vHPV, these are summarised in Tables 2, 3 and 4.

Table 2: Listing of protocols that provided efficacy and immunogenicity data for the
9vHPV vaccine (Protocol 001)

Protocol Study Design Vaccination Groups  |Gender: Number of |Efficacy and Immunogenicity Results and Conclusions
[Reference] and Number of Randomized
Subjects Who Subjects: Mean Age:
Received at Least 1 and Age Range at
Injection of the Enrollment
‘Correct Clinical
Material (N)
001 [Ref. Randomized, Part A Female: 14215 Results (Efficacy):
5.3.5.1: P001]  |double-blind. (1) 9vHPV vaccine  [Male: 0 In the primary PPE analysis, the 9vHPV vaccine was
multicenter, (Mid-dose Mean Age: 21.9 yr *  96.7% efficacions (95% CIL: 80.9% to 99.8%), relative to the gHPV vaccine, in preventing lugh-
international, formulation) Age Range: 16026 grade cervical. vulvar and vagmnal disease related to HPV 31, 33. 45. 52. and 58 (therefore. the
controlled with (N=307) yr primary efficacy hypothesis was met)
qHPV vaccine, dose- s 97.1% efficacious (95% CL: 91.8% to 99.2%), relative to the qHPV vaccine, in preventing
ranging safety. (2) qHPV vaccmne cervical, vulvar and vagial disease (any grade) related to HPV 31 33, 45, 52, and 58;
imnmaogenieity. and|(N =310) *  96.0% efficacions (95% CL 94.4% to 97.2%), relative to the gHPV vaccine, in preventing
efficacy Sn‘d}' of the persistent infection related to HPV 31, 33. 45, 52, and 58 detected i samples from two or more
SVHPV vaccine Part B: . consecutive visits (+/- 1 month visit windows) 6 months or longer apart (therefore, the
(1) 9vHPV vaccine secondary efficacy hypothesis was met);
(Mid-dose *  96.3% efficacious (95% CT- 94.4% to 97.7%). relative to the qHPV vaccine, in preventing
formulation) persistent infection related to HPV 31, 33, 45, 52, and 58 detected in samples from two or more
(N=6792) consecutive visits over 12 months or longer.
R _ *  92.6% efficacious (95% CL: 89.7% to 94.8%) relative to qHPV vaccine in preventing Pap test
@ qHPV vaccine = abnormalities (ASCUS HR HPV positive or worse) related to HPV 31,33 45,52 and 58
6795) *  98.4% efficacious (95% CT: 92.0% to 99.7%), relative to the histonical placebo, i preventing
cervical, vulvar and vaginal disease (any grade) related to HPV 16 and 18
*  96.9% efficacious (95% CT: 71.3% to 99.7%). relative to the historical placebo. in preventing
cervical. vulvar and vaginal disease (any grade) related to HPV 6 and 11.
In a population that was HPV negative at baseline (i.e., seronegative for all 9 vaccine types, negative for|
HPV DNA for all 9 vaccine types and 5 additional oncogemic types. no Pap test abnormality [ASCUS HR|
HPV positive or worse]), the 9vHPV vaccine was
*  47.1% efficacious (95% CT: 30.6% to 59.7%) relative to hustorical placebo i reducing the
incidence of cervical disease (any grade) wrespective of HPV,
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Table 2 (continued): Listing of protocols that provided efficacy and immunogenicity data
for the 9vHPV vaccine (Protocol 001)

Protocolt Study Design Vagcimation Cremeder; Number of |Efficacy and Immunogenicity Resulis and Conclusions
[Reference] and Nunber of Randomized

Subjects Wi Subjects; Mean Age;

Received at Least 1 andd Age Rangs at

Tnjection of the Enrollment

Correct lindeal

Material (N)

= G62.5% efficaciows (95% CT 34 8% to 78 8%} relatrve 1o hastoncal placebo m rediscag the
mexdence of high-grade cervical disease (CTN 2 or worse) mrespective of HPV,

= TA1% efficacious (95% CT: 54.9% to 85 1%} relative to histoncal placebo mn rediscang the
meadence of visdvar and vaginal disease (any prade) irespecuve of HPY,

o 23 3% effieacious (959 CT 11 624 to 33 4%4) relative to hustonical placebo in reducing the
meidence of Pap test abnormalisies (ASCUS HR HPV positive or worse) mespective of HFV:

¢ G35% efficacions (95% CT: 27 1% to 82 1%} relative 1o lastonical placebo in rechscang the
meidence of high-grade Pag test abnormalities (ASC-H or worse) imespective of HFY,

o 31.3% efficacions (93% CT 20.1% ro 4009%%) relanve 1o hassonical placebo in rechacang the
mcadence of cervcal and external gemutal baopsy urespecinee of HPV,

s 45.5% efficacious (93% CT 15.6% to 64 5%) relative to hastoncal placebo in reducang the
meudence of cervical and external gerutal defimitive therapy mrespective of HFV,

|Besules (Empusnogensciny) Marked elevations m HPV-9 ¢LIA Geometnic Mean Tuers (GMTs) o HPV

Tupes 6, 11, 16, 18, 31, 33, 45, 52, and 58 wiere elicited m both vaccme groups at 4 weeks post-dose 3

Non-mfenonty of the GMT responses for each of the HPV Types 6. 11, 16, and 18 w the group

admansstered the selected SvHPY vaccine dose formmlanion, relsirve to the group adnimistered qHFY

vaccne, at 4 weeks post-dose 3 was established. Therefore, the mmmmogemaity hypothesss of the

y subsmdy was met. At 4 weeks post-dose 3, over 39 of sulgects m the per- pmmr:ol

populanon serocomverted for HPV Types 6. 11, 16, and 18 i both vaccine groups. Non-inferionioy of
e responees with respect 1o the percentages of subgects who seroconvented to HPV Types 6, 11, 16,
and 18 was demonsirated 1o the SvHPV vaccme group, compared to the gHFV vacoine group. At 4 weeks
poil-de3.m‘\cl%ofnb:wnwth:pﬂmulmmm‘m&rﬁp\?ﬁpﬁ!l.33-.35.
52, and 58 m the SYHPV vaccine group. Seropodatiary rates for HFV Types 31, 33, 45, 52, and 58 were
stamstically greaser than 907 m the $vHPY vaceine group. Therefore, both secondary immumogementy
hvpotheses of the inamnogenacety substudy were met. Elevated GMTs to-all vaccine tvpes persasted
tlronigh 1.5 years post-dowe 3.

Conclusions (Efficacy} Prophylactc admsnsstration of 2 3-dose regzmen of the SvHPY vacoine to young
womien between the ages of 16 and 26 years who age seronegative and PCR-negative to the relevant HPW
rype(s) at enrollment amd remain PCR-negatve to the same HPV rype(s) through 4 weeks followang
completton of the vaccmation regamen 15 bighly efficacious i preventmg the developmens of:

«  HPV 31, 33 45, 51, and 58-related hagh-grade cervical aboommalimes (CIN 273),
Adenocareinensa In S fﬁisj imvasive eervical carcinoma, high-prade Vulvar Intraepithelial
Meoplania (VIN 23), hagh-grade Vaginal Intracpsthehial Neoplassa (VaIN 2/3), vulvar cancer, or|
vaginal eancer
= HPV 3l-, 33. 45, 52, and 58-related cerical, vulvar, and vagmal disease (any grade)
s HPV 31 33- 45 51- and $8-related perastent infection detected m samples from two or more
contecitive visats (- 1 month visit windows) 6 months of longer apart
*  HPV 31-, 33., 45, 52-, and 58-related persstent mfection detected in samples from mwe or more
conseculive visis over 12 mouths or
«  HPV 31-, 33-, 45, 52., and 58-related Pap test abnormabines (ASCUS [posiive for lngh mk
HPV] or worse)
*  HPV 16- and 18-relared cervaeal, vubvag, and vaginal disease
+  HPV 6 and 1l-related cervacal, villvar, and vagmal disease
Prophylactic adnuniseration of 3 3-dose regimen of the SVHPV vaccme to HPV naive yousg woamen
betwieen the ages of 16 and 26 years reduces them overall nsk for
+  Cenacal disease (CIN, AlS, cenvical cancer) urespeciive of HPV
*  Vilvar and vaginal disexse wrespective of HFV
= Pap test aboormalitees, (ASCUS [pesstove for hagh nsk HPV] or worse) mrespective of HPV
¢ Underpoing 3 pemtal biopsy of defimtive thempy weatment for gemital disease wmespectve of]
HPV

Conclesions (Imnmaepemery): Admmstration of 2 3-dose regmien of the SvHPV vaceine o young
women betweoen the ages of 16 and 26 vears who are seronegative and PCR-negative to the relevant HPV
typels) at ensollment and remazn PCR-pegative o the same HPV typeds) through 4 weeks followmg
complenon of the vaccimation regimen resules m the development of.

1) Ann-HPV 6. amt-HPV 11, 2on-HFV 16, and aon-HFY 18 GMTs and seroceaversion rates at 4 weeks
post-dese 3 that are non-mfenor to those observed 4 weeks followmg admmmstrabon of a 3-dose
regimen of QHFV vaceine, therebry supporng the bndging of efficacy findings weth the qHPV vaceme
to the IWHPV vaccme with respect to persistent mifection and diseass cavsed by HPV 6, HPV 11, HPV
16, and HPV 18

2} Acoeptable ann-HPV 31. ann-HPV 33. anu-HPV 45. san-HPV 52 and son-HPV 58 seroconversion

rates a2 4 weeks post-dose 3, thereby demonstratmg that the SvHPY vaceine 15 strongly mmismogeme
with respect ta HFV 31, HPV 33, HPV 45, HFV 52, and HPV 58

3) Ekevated ant-HFY 6, aan-HPV 11, ani-HPV 16, ant-HPY 18, aoh-HPV 31, aab-HPV 33, aoh-HPV
45, anti-HPV 52, and ann-HPV 58 GMTs that persnt through 1.5 years following completion of the

WICCIRALC TEgHeD
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Table 3: Listing of protocols that provided efficacy and immunogenicity data for the
9vHPV vaccine (Protocols, 002)

the WHPV vaccuw

Age Range: 980 15w

[Fenaales: 470

[hdean Age: 213w
Age Range: 161026
v

Protocolt Study Design Vaccination Groups  [Gender; Numbser of |[Efficacy and Immunogenicity Resulis and Conclusions
[Reference] i Nwmber of Ranadomized
Subjects Who Subjects: Mean Age:
Foecebved af Least | and Age Range at
Imjection of the Enrollment
‘Correet Climdcal
X Latertal (™)
002 [Ref Intermanonal. nmuli- A subyecis recenved  [Females: 1535 < (1) Nen-nferoney of the GMT responses for each of the HPV Types 6, 11, 16, 18, 31, 33,
5350 P002]  |centered, SvHPY vaccine ihean Age: 116w |45 52 and 55 in gurls. 9 1o 15 vears of age. relanve to GMT responses in young women, 16 to 26
1 emicity,  ((N=3066) lAge Range: 990 15 W7 [pears of age, a1 4 weeks post-dose 3 was established. Noninferionity of the GMT responses for each
safety, and of the HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 m boys, 9 to 15 years of age, relative to GMT
somfactinag [ufales: 669 responses i young women, 16 1o 26 years of age, at 4 weeks post-dose 3 was also established
comssstency study of [ean Age: 1179 Imyerefoce both primary mmmunogenicity hypotheses of the immupobndgemg substudy were met,

(Mon-infertoniny of antbody responses with respect to the percentages of subjects whe seroconveried
to each vacane HPV nype was demonstrated m girls, 9 to 13 vears of age. conypared to young
women. 16 to 26 vears of age. and also 10 boys, 9 1o 15 years of age, compared to young women, 16
to 26 vears of age. Therefore. both secondary mimunogenicity hypotheses of the immumobnidging
substudy were met

(2} The GMT responses for each of the HPV Types 6, 11, 16, 18, 31, 33, 43, 52_ and 58 a1 4 weeks
post-dose 3 were szmalar among garks, 9 10 15 vears of age, randomuzed 1o 1 of 3 Final
Manufactuning Process vaccme lots. Therefore. the pnmasy immunogeniciry bvpothests of the lot
comsistency subsnady was met. Simuilar antibody responses with respect 1o the percentages of
subpects who seroconvened to each vaccme HPY type were demonstrated among girls, 9 10 15 vears
of age, randonuzed to one of 3 Final Manufacturng Process vaceme lots. Therefore, the secondary
mmunogemicity hypothesss of the lot conmstency substudy was met

Conchuvons: Admamstration of 3 3-dose regamen of the SvHPV vaceme to preadolescent and adolescent
garts and boys between the ages of 9 and 15 years who are seronegabive to the relevant HPV fypels) ot
engollment, and young women between the ages of 16 and 26 years who are seronegative and PCR-
egatve to the relevant HPY rype(s) at enrollment and remam PCR-negative to the same HPV rvpe(s)
through 4 weeks following completion of the vacanatien regunen results i the development of

(1) Ann-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18, anei-HPY 31, ame-HPW 33, ann-HPV 45, ann-

[HPV 57, and ann-HPV 58 GMTs 2t 4 weeks post-dose 3 i & to 15-vear-old gurls that are pon-mfenor o
[those observed 1 18- 10 26-year-old women, thereby supporting the bndgmg of efficacy findusgs i 16- o)
26-year-odd women 1o 9- w 15-year-old preadolescent xnd adolescent girls,

(2) Aot HPV 6, anti-HFV 11, anti-HPV 16, anti-HPV 18, anti-HPV 31, anti-HPV 33, anti-HPV 45, anti
HEV 52, and ann-HPV 58 GMTs a1 4 weeks post-dose 3 i %- 10 15-year-old boys that are non-infertor 1o
those observed ta 16- 10 26-vear old women, thereby supporting the bnidging of efficacy findings & 16- 1o
26-year old women to 9 1o 15-year-old preadolescent and adalescent boys, and

{3} Ants-HPV 6, anti-HPV 11, ante-HPV 16, ante-HPV 18, ante-HPV 31, ant-HPV 33, ant-HPV 45,
anti-HPV 32, and ann-HPY 58 GMTs a4 weeks post-dose 3 thar are consistent 1n 9- to 15-year-old
parls randormzed to 3 sepasate consritency lats of the Fmal Manudf: g Procesd.
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Table 4: Listing of protocols that provided efficacy and immunogenicity data for the
9vHPV vaccine (Protocols 005, 006, 007, and 009)

Protocold
[Reference]

Study Design

Vaccination Caroups
and Number of
Subjects Whe
Recvived at Least |
Injection of the
Corpect Clinical

N laserial (N)

wder; Number of
Randomized
Subjects; Mean Age:
nd Age Range at
Enrcliment

Efficacy and Immmonogenicity Revulis and Conclasions

005 [Ref.
5.3,5.1: PO0S]

(Open-label,
randomazed,

gemcity and
safiety study of
SHPY vaccine
grven concomutanthy
with Menactra®™ and
Adace|™

All subyects recerved
WHPV vaccine
(N=1237)

Females: 620
fesn Age: 121

Age Range: 111015
T

Males: 621
hean Age: 122y
Age Range 1l to 15w

|Besudty. (1) The PPT amalysas of ante-HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58 respomies demondtrated
porunferonty of the at-HPV serocomeron responses m Comcomutant Group relative 1o the Noa-
Comcomutant Gromp 3 4 weeks post-dose 3 of SWHPY vaccme  Simularly. the comparisen o
seroconversion rates for HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58 @ the per-protocol popalation
demonstrased nomafenonty of the ann-HPV serocomversion responses i the Conconutant Group relative
to the Non-Conconutant Group

(2) Analyses of propernons of subjects with a 4-fold or greater nise in antibody wiers for N moendngiridis
mnpmpsA C, Y. and W-135 at 4 weeks ponweﬂmufhlmm‘“mdmﬂmmhm
pop estabhahed fenwoeity of reiponses m the Concomatat Grotp relanve to the Non-
concomstant Group.

(1) Amalyses of propomions of subjects with diphthena and tetanus antitoxin titers of =0.1 TU/mL at 4
weeks post-mgection of Memactra™ and Adscel™ m the FPI populanon established nemnferonty of
responses i the Coaccmitxn Group relatve 1o the Non-concomstamt Group. S ve analyses in the
Full Analyses Set population demonstrated sorulbar findmgs. The PPT amalysis of GMTs to perosiss {ant-
PT, anti-FHA, anti-PRN, and ant-FIM) ooe momth postaccmancn with Menact™ + Adacel™
demonstrated nomnfenonty of responses i the Conconutant Group relative to the Non-concomatant
Group

\Comchusioms: (1) Conconutang admundstration of the first dose of SvHPV vaccine with Menactra™ and
Adacel™ does mot wipar the antbody responte o HFV Types 6, 101, 146, 18, 31, 33, 45, 52, and 58
companed to the sdmensstration of SvHPY vaccne alone. (2) Concomitant admanistration of Menacta™
and Adacel™ and a first dose of SHPY vaccane does not anapair ihe aatibody respease to N menimgiidis
serogroups A, C. Y. and W-133, diphthena, tetames, and pemussas, congpared 1o the admonstranon o
Menactra™ concomutantly with Adacel™.

506 [Rel
5.3.5.1: PODS]

[Mean Age: 19.0
[Age Range: 1210 26

T

|Results: At 4 weeks porst-dose 3, magked elevanons m eLIA GMTs 1o HPV Types 31, 33, 45 52, and 58
were elicated in the SvHPV vaccine group. At 4 weeks post-dose 3. over 98% of subpects m the mPPI
populabion 1n the SvHPV vaccme cobort were wtrve for HPV Types 31, 33,45, 52, and 58
Seropositivity rates for HPV Types 31, 33,45, 52, and 55 were all stanstcally greater than 9076 o the
SvHPV vaccine group. Therefore. the secondary mmunogenicaty hyvpothesis was met.

Conchiion: Admumstraton of 3 3-dose regimen of SWHPV vaceine to adolescent gurls and young women
between the ages of 12 and 26 vears who are prior qHPV vaccine recipients 15 haghly immuanogense and
resudts m the development of acceptable sevoposmaty rates to HPV Types 31, 33, 45, 52, and 58

507 [Ref
5.3.5.1: POOT)

All subjects recenved
SvHPV vaccine
(N=1053)

[Females: 528
iNfean Age: 12447
[Age Range: 11w 15
+il

Males: 526
Mean Age. 124w
Age Range 1110 15y

|Besults: (1) Both the Conconutant Group and the Non-conconutant Group had kigh GMTs toall @
vaccme HPV types at Month 7. Compared with the Non-Concomatant Group, the PPI analvses of ant-
HFV 6,10, 16, 18, 31,33, 45, 52, and 58 GMT responses demonstrated non-inferionty of the anti-HFYV
GMT responses in the Concomitant Group. In addition, the majonty of subjects in both vaccination
groups seroconvented by Month 7. Nen-infenonty of the HPV seroconerson responses m the
Comecomtant Group relative to the Non-concomitant Groap was demonstrated i the PP analyses. These
data indicate that when SvHPV vacone o adoumsstered concommtantly with Repevax™ the antibody
response 10 SVHPY vacome 15 not mapasred
E‘]Thf?le!bﬂﬁmhthaﬂlblﬂ1&%«&{39‘!}#hlﬂtﬂimﬂmam
comcentrateon of 0.1 ILVmlL, and all subjects achieved 2 tetame antitorn concentratron of 0.1 TV mL of
4 weeks post-umection of Repevax™ | The non-iferonty cntena for both antigens were ot Simlaly,
fir all 3 polsovinas types, 299% of subsects had neatahizag antibodses =1-8 dilutions at 4 weeks after
vaccmantion with Repevax™ and so the imnemogenscity criterea for poliovines types were met. The PP1
anatyses also showed that both the Concomitx and the Noa-concomitant groups had simalag ann-PT,
ant-FHA. anti-FEN, and anh-FIM 273 GMTs. Thus, conpansons mdicate that conconutang
adminstraion of SvHFY vaceine with Repevax™® did not meerfere with antibody response to pemassis
companents of Repevax™

|Comeclusons: (1) Concomtamt adromstraton of the firs dose of WHPY vaccme with Repevax™ does
not empaar the antbody o HP'V Types 6, 11, 16, 18, 31_ 33, 45, 52, and 58 conpaged to the
admustration of SvHPV vacoine alooe. (2) Conconutant admiustration of the first dose of SvEPV
vaccme with Repevax™ doss not mapar the atibody respome 1o diphthera, tetamus, pobiovers rypes 1.
2, and 3. and permussas compared to the administration of Repevax™ alone.

OORGDSO1C
[Ref 5351
PO0Y]

Randomized. qHFV
vaceme-controlled.
double-blmd
IRy
and safety stody of
the SWHPV vaccme

Females: 00
Males: 0

hean Age: 1246w
lAge Range: 910 15

VT

Resufts: (1) Nen-mfenonty of dye GMT responses for HFV 16 and HPV 18 m the group adnomstered the
(FvHFV vaccme. relatrve 1o the group admimstered qHFV vaceme, at 4 weeles post-dose 3 was established.
Therefore, the prmary mmmunogemcty by % ™as met

{2) Anni-HFY 6 and ante-HPY I1G\H534wbmm3wemwﬂemw admmstered
PV vacome or qHPY vaccme

{30 All subgects serocomverted to HFV 6. 11, 16 and 18 after recetving the 3-dose schedule of the SWHPFY

vaccine of qHPV vaccine
Conchigions: Ad af a 3-dose reg of the FHPV vaceme m preadolescent and sdalescent

garls, 9 #0 15 years of age, who are seronegatave to the relevant HPV typels) at exrollment, results in the
developrent of:

1) Anti- HPV 16 and ann-HPY 18 GMTs 2 4 weeks post-dose 3 that ae non-iaferor to those observed in
preadalescent and adobescent guls. % to 15 yeass of age. who secerved a 3-dose regimen of qHPV
Vaoiie

2) Anti- HPY & and ann-HFWV 11 GMTs at 4 weeks post-dose 3 that are comparable 1o those observed in
preadolescent and adolescent @eds, @ 1o 15 yeams of age, who receved 2 3-dose regumen of gHPV
varcine

Ui

HPV = Hiamom Papalllonunvers, PCR =

ygmficance; y1 = yeans of age

Palymerate cham reaction; GMT = Geometnie mean titer, FFE = Per -Protocol Efficacy; CT = Confidence Interval. ASCUS = Anvpecal Squamons Cells of
ndetermened 5
= hf«wmmh;mlm«fmwmﬁmmhm‘w

The qHPV vaccine has been marketed since 2006, is available in many countries, and represents
the current standard of care for protection against HPV infection and disease. Therefore, using a
placebo comparator to assess the clinical efficacy of the 9vHPV vaccine was not acceptable. For
this reason, clinical efficacy of the 9vHPV vaccine was assessed using the gHPV vaccine as an
active comparator. The clinical development program was designed to establish 9vHPV vaccine
efficacy in females, 16 to 26 years of age, based on a large Phase Il comparative efficacy study of
9vHPV vaccine versus qHPV vaccine, referred to as Protocol V503-001 (Study 001).
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Preadolescents and adolescents could not be included in original Gardasil studies as they
involved gynaecological and genital examination and sampling. Therefore, licensure of the qgHPV
vaccine in preadolescents and adolescents, 9 to 15 years of age, was based on demonstrating
that the qHPV vaccine induced non-inferior antibody responses to all 4 vaccine types in this
population compared to the responses in a core efficacy population of subjects 16 to 26 years of
age (the population used to establish qHPV vaccine efficacy. Using this immunological bridging
analysis, the efficacy findings in the core efficacy population were extended to the 9 to 15 year
old population.

A similar adult to adolescent immunological bridging strategy was used in the clinical
development program of the 9vHPV vaccine to demonstrate that the 9vHPV vaccine
immunogenicity for all 9 vaccine types was non-inferior in females and males, 9 to 15 years of
age, compared to that in females, 16 to 26 years of age (the population used to establish 9vHPV
vaccine efficacy). This is the major objective of Protocol V503-002 (Study 002). This approach
has been accepted by the USFDA, the EMA/CHMP, and Health Canada’s BGTD. Additional
assessment of immunogenicity was conducted to further strengthen the immunological bridging
conclusions from Study 002. Since this assessment was considered supportive, it was conducted
only in females, 9 to 15 years of age. This included:

e Protocol V503-009(Study 009) provided immunological bridging from qHPV vaccine to
9vHPV vaccine in preadolescent and adolescent girls, 9 to 15 years of age, by demonstrating
that both vaccines have similar immunogenicity with respect to HPV 6, 11, 16, and 18. This
study was requested by the EMA/CHMP during Scientific Advice (SA) in 2008
(EMEA/H/SA/1086/1/2008/11), and by EMA Paediatric Committee (PDCO) in 2010 (EMEA-
000654-PIP01-09).8

e An additional, supportive cross-study analysis to compare the immunogenicity of the 9vHPV
vaccine in preadolescent and adolescent girls, 9 to 15 years of age, enrolled in Study 002
with the immunogenicity of the gHPV vaccine in young women, 16 to 26 years of age,
enrolled in Protocol V503-001, with respect to HPV 6, 11, 16, and 18.

The immunobridging strategy in the 9vHPV vaccine program was conducted based on a
stepwise approach:

Pivotal analyses:

1. Demonstrate non-inferior immunogenicity in females, 16 to 26 years of age, administered
9vHPV vaccine versus females, 16 to 26 years of age, administered qHPV vaccine with
respect to the 4 original types (Protocol V503- 001)

2. Demonstrate non-inferior immunogenicity in females, 9 to 15 years of age, administered
9vHPV vaccine versus females, 16 to 26 years of age, administered 9vHPV vaccine with
respect to the 9 vaccine types (Protocol V503-002)

3. Demonstrate non-inferior immunogenicity in males, 9 to 15 years of age, administered
9vHPV vaccine versus females, 16 to 26 years of age, administered 9vHPV vaccine with
respect to the 9 vaccine types (Protocol V503-002)

Supportive analyses:

4. Demonstrate non-inferior immunogenicity in females, 9 to 15 years of age, administered
9vHPV vaccine versus females, 9 to 15 years of age, administered qHPV vaccine with
respect to HPV 16 and 18 (Protocol V503-009)

5. Demonstrate non-inferior immunogenicity in females, 9 to 15 years of age, administered
9vHPV vaccine versus females, 16 to 26 years of age, administered qHPV vaccine with

8 http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/pips/EMEA-000654-PIP01-09-
MO02/pip_000432.jsp&mid=WC0b01ac058001d129, accessed 12/09/2014.
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respect to the 4 original types (cross-study comparison: Protocol V503-002 versus Protocol
V503-001)

All of these key aspects of the immunological bridging strategy involving the qHPV vaccine and
9vHPV vaccine clinical development programs are represented in Figure 1.

Figure 1: Immunological bridging strategy in the 9vHPV vaccine program

16-26 year-old Nonnter : 11 16 18 9-15 year-old
females q___ln'_ffllw_{ﬂ_m__ Y& 11161 )___ females

qlIPV vaccine gHPV vaccine program (V501-016) gHPV vaccine

4 = £
e
\

Step 3 {supportive) -

Non-inferiority (and-HPY 15, 138)
SvHPY vaccine program (V502009

step 1 — Non-iiferionty
{anti-HPY 6,11, 16, 18)

9vHPY vaccine program {Y593-001)
A
q}a
=
& 2

Stap 2 - Non-Infertority .

%

Th-76 year-old [« Jentl: MFV 6, 11 16, 18 51, 33,05, 52, 5K) g3 year-old
e 9vHPV veccine program (V503-002) Aot
9vHPV vaccine vHPV vaccine

i
I -
I Stap 2 - Non-infarlarlty 9-15 year-old
{antl- HP¥Y B, 11, 16, 18, 31, 33, 45, 52, 58} B
SyHPY vacelne program (V5858-002) 9vHPV vaccine
3.2.  Other objectives in this submission
3.2.1. Concomitant use of 9vHPV vaccine with other vaccines

Additional studies were conducted to demonstrate that concomitant administration of the
9vHPV vaccine and vaccines routinely administered in adolescents does not affect the antibody
responses to any of the other vaccines.

o Concomitant administration of 9vHPV vaccine with Menactra (meningococcal [Groups A, C,
Y and W-135] polysaccharide diphtheria toxoid conjugate vaccine, Sanofi Pasteur,
Swiftwater, PA) and Adacel (tetanus toxoid, reduced diphtheria toxoid and acellular
pertussis vaccine adsorbed, Sanofi Pasteur, Toronto, Ontario, Canada) was assessed in
females and males, 11 to 15 years of age, in Protocol V503-005 (Study 005).

o Concomitant administration of 9vHPV vaccine with Repevax (diphtheria, tetanus, pertussis
[acellular, component] and poliomyelitis [inactivated] vaccine [adsorbed, reduced
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antigen(s) content], Sanofi Pasteur MSD, Ltd., Lyon, France) was assessed in females and
males, 11 to 15 years of age, in Protocol V503-007 (Study 007).

3.2.2. Use of 9vHPV vaccine in prior gHPV vaccine recipients

The qHPV vaccine has been licensed in 2006. Since then, millions of girls and women have been
administered the vaccine. The 9vHPV vaccine was assessed for safety and immunogenicity in
prior gHPV vaccine recipients in Protocol V503-006 (Study 006). This study was conducted in
females, 12 to 26 years of age. This age range was selected as the most likely age range to
receive follow up vaccination with the 9vHPV vaccine, should the vaccine be licensed.

3.2.3. Manufacturing lot consistency

A study was conducted to demonstrate clinical consistency of manufactured material through
immunogenicity assessment of three different final manufacturing process lots of the 9vHPV
vaccine. This assessment was conducted in females, 9 to 15 years of age, as part of Protocol
V503-002 (Study 002).

The listing of protocols/results for all these studies that provided efficacy and immunogenicity
data is summarised in Tables 2 to 4.

3.3. Paediatric data

The submission includes paediatric efficacy / safety data.

3.4. Good clinical practice

There are statements of compliance with good clinical practice for all studies.

4. Pharmacokinetics

There is no pharmacokinetic data supplied in this submission.

5. Pharmacodynamics

There is no pharmacodynamic data included in this submission.

6. Dosage selection for the pivotal studies

The 3 dose formulations of 9vHPV vaccine tested in Protocol V503-001 are shown in Table 5.
The low dose formulation contains the same amounts of HPV 6, 11, 16, and 18 VLPs as the qHPV
vaccine and has a higher adjuvant to antigen ratio than the gHPV vaccine. The mid dose
formulation contains increased amounts of HPV 6, 16, and 18 VLPs than the qHPV vaccine and
has an adjuvant to antigen ratio that is similar to that of the qHPV vaccine. The high dose
formulation contains increased antigen amounts for the 7 oncogenic types compared with the
mid dose formulation. The adjuvant amount used for all 3 dose formulations was 500 ug of
AAHS adjuvant. This amount of AAHS is the same as that used in Recombivax HB3 (hepatitis B
vaccine [recombinant]), a recombinant protein based vaccine licensed in many countries to
prevent infection with hepatitis B virus, another oncogenic DNA virus. Recombivax HB has been
administered to millions of infants, adolescents, and adults, and was found to be effective and
have an acceptable safety profile. The dose selected for the second part of Study 001 was the
mid dose, taken forward, as shown in Figure 2. This dose was then used in all subsequent
studies.
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Table 5: Study 001, 9vHPV vaccine dose formulations used for dose selection

Count of VLPs
Total AAHS

HPVé |HPVIL | HPV16 | HPFV1S | HPV 3l | HPV33 | HPV45 | HPV 32 | HPV 38 | VLPs | AAHS VLP

(mcg) (mecg) (mcg) {mcg) (meg) (mecg) (mcg) (mecg) {mecg) (meg) (mcg) ratio
Qe 2 10 40 20 0 0 0 0 0 120 | 25 | 188
vaccine
9vHPV
Low-dose 20 40 40 20 20 20 20 20 20 220 500 227
formmulation
SHPV
Mid-dose 30 40 60 40 20 20 20 20 20 270 500 1.85
formulation
wHPV
High-dose 30 40 80 55 30 30 30 30 30 355 500 141
formulation
Anngen and adjuvant amounts based on a 0.5-mL dose of vaccine
AAHS = Amorphous Aluminum Hydroxyphosphate Sulfate (Merck ahuninum adjuvant); VLPs = Vous-like particles.

Figure 2: Study 001 objectives of study

7. Clinical efficacy

Rather than direct comparison of the clinical efficacy of the 9vHPV vaccine versus qHPV vaccine
with respectto HPV 6,11, 16, and 18 related infection (not practical), the immunogenicity of
the two vaccines with respect to HPV 6, 11, 16, and 18 was compared. Neutralizing antibodies
are recognised as the vaccine induced immune mechanism of protection against HPV infection
and disease. Therefore, immunogenicity is an appropriate surrogate for HPV vaccine efficacy.
However, since no immune threshold of protection has been identified for HPV vaccines,
immunogenicity of the 9vHPV vaccine was compared to that of the qHPV vaccine (known to be
highly efficacious in preventing HPV infection and disease related to HPV 6, 11, 16, and 18).
Specifically, the gHPV vaccine efficacy findings were bridged to 9vHPV vaccine based on the
demonstration of non-inferior immunogenicity in Protocol V503-001 (as described above). This
approach has been accepted by the U.S. Food and Drug Administration (USFDA), the European
Medicines Agency (EMA) Committee of Medicinal Products for Human Use (CHMP), and Health
Canada’s Biologics and Genetic Therapies Directorate (BGTD).

Persistent infection and disease endpoints related to HPV 6, 11, 16, and 18 were also
extensively collected in Protocol V503-001 and used to conduct supportive, confirmatory
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analyses to demonstrate no negative trend on clinical efficacy endpoints with 9vHPV vaccine
compared with gHPV vaccine. In these analyses, the respective efficacies of 9vHPV vaccine and
gHPV vaccine were determined relative to endpoints in historical placebo recipients from
clinical studies of the qHPV vaccine. This approach has been accepted by the USFDA and EMA in
2008.

Assessment of 9vHPV Vaccine Efficacy against Persistent Infection and Disease Related to HPV
Types 31, 33, 45, 52, and 58

The qHPV vaccine has limited efficacy against infection and disease caused by non-vaccine HPV
types. Therefore, the qHPV vaccine represents a suitable control to assess clinical efficacy of the
9vHPV vaccine with respect to persistent infection and disease caused by HPV 31, 33, 45, 52,
and 58 (essentially placebo). The gHPV vaccine clinical development program previously
established disease, infection and cytology endpoints to demonstrate efficacy of the qgHPV
vaccine compared to placebo. Similar disease, persistent infection, and cytology endpoints were
used in the 9vHPV vaccine program to assess the efficacy of 9vHPV vaccine compared to qHPV
vaccine with respect to HPV 31, 33, 45, 52, and 58.

7.1. Pivotal efficacy studies
7.1.1.  Study V503-001 (Study 001)

Study V503-001 a Phase IIb/IIl randomised international, double blinded controlled with
Gardasil, dose ranging, tolerability, immunogenicity and efficacy study of the 9vHPV vaccine in
women 16 to 26

7.1.1.1.  Study design, objectives, locations and dates
Study 001 study was designed as a combination of 3 sub-studies:

e A Phase IIb dose ranging sub-study including all subjects enrolled under Part A, to select a
vaccine dose formulation for the 9vHPV vaccine program based on immunogenicity and
safety assessment through Month 7.

e A Phase Il efficacy sub-study including those subjects enrolled under Part A who received
the selected dose formulation of 9vHPV vaccine (mid dose 9vHPV vaccine) or the qHPV
vaccine control, and subjects enrolled under Part B, to assess the efficacy and safety
objectives of the study.

e A Phase Il immunogenicity sub-study, that included subjects enrolled under Part B, to
assess the immunogenicity objectives of the study.

The 2 primary objectives of V503-001 (Study 001) were immunological bridging with respect to
HPV 6, 11, 16, and 18 and demonstration of efficacy with respect to HPV 31, 33, 45, 52, 58, are
illustrated in Figure 2. The study was double blinded, controlled, with qHPV vaccine, dose
ranging, efficacy, immunogenicity, and safety study of the 9vHPV vaccine. Study 001 is the
pivotal efficacy study for the 9vHPV vaccine clinical program. The study used a Phase II/III
adaptive design, which allowed progression from Phase Il dose selection to Phase III efficacy
evaluation. To this end, subjects were enrolled in 2 parts (Part A and Part B) as shown in

Figure 2. In Part A, approximately 1,200 subjects were randomised in equal numbers to receive
one of 3 dose formulations of 9vHPV vaccine (termed low, mid, and high dose 9vHPV vaccine)
or the comparator qHPV vaccine.

Vaccinations were administered as a 3 dose regimen on Day 1, Month 2, and Month 6. One dose
formulation of 9vHPV vaccine (mid dose 9vHPV vaccine) was selected based on interim

immunogenicity and safety analyses, for use in all subsequent studies of the 9vHPV vaccine. The
safety and immunogenicity data available to support for the dose selection was shared with the
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USFDA on 19 August 2008. The USFDA agreed with the selection of the mid dose formulation of
the 9vHPV vaccine for Phase III evaluation.

In Part B, approximately 13,380 subjects were randomised in equal numbers to receive either
the selected dose formulation of 9vHPV vaccine or the comparator qHPV vaccine. Vaccinations
were administered as a 3 dose regimen on Day 1, Month 2, and Month 6. All of the subjects
enrolled in Part A who received the selected 9vHPV vaccine or qHPV vaccine, and all the
subjects enrolled in Part B were eligible to participate in the follow up for efficacy and
immunogenicity for up to 54 months, representing a 4 year follow up post Vaccination 3.

Subjects in Part A who received one of two 9vHPV vaccine formulations not selected for study in
Part B completed the study at Month 7. The enrolment strategy is shown in Figure 3. The study
sites were located in 6 countries in the Asia-Pacific region (Hong Kong, Japan, New Zealand,
Republic of Korea, Taiwan, and Thailand), 5 countries in Europe (Austria, Denmark, Germany,
Norway, and Sweden), 5 countries in Latin America (Brazil, Chile, Colombia, Mexico, and Peru)
and 2 countries in North America (Canada and the United States, including US Territory Puerto
Rico). Study dates were September 2007to April 2013.

Figure 3: Study 001 study enrolment

Low-dose Mid-dose High-dose gHPV vaccine

9vHPV vaccine 9vHPV vaccine 9vHPV vaccine || (Active control) |
(N~310) (N~310) (N~310) (N~310) ]

INTERIM IMMUNOGENICITY ANALYSIS — DOSE SELECTION

¥ ¥
Low-dose not Mid-dose selected High-dose not Active control
selected Continue study selected Continue study
Cohort close-out with this cohort Cohort close-out |RRVLUR TR a5

Enroll more subjects
in this cohort
(N~6690)

Enroll more subjects
in this cohort
(N~6690)

FINAL EFFICACY AND IMMUNOGENICITY ANALYSES

7.1.1.2. Inclusion and exclusion criteria

The inclusion and exclusion criteria are summarised in Table 6 and Table 7. The inclusion
criteria include healthy females 16 to 26 years of age, not pregnant at enrolment, who agreed to
use effective contraception through Month 7 of the study, with no known history of any disease
or condition that may have confounded the study or prior HPV infection or vaccination.

Table 6: Summary of inclusion criteria

Summary of inclusion criteria

Subject is female, between the ages of 16 years and 0 days and 26 years and 364 days on the
day of randomisation.

Subject has never had Pap testing or has only had normal Pap test results.

Subject (or, for minor subjects, parent/legal guardian and subject) fully understands study
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Summary of inclusion criteria

procedures, alternative treatments available, the risks involved with the study, and
voluntarily agree to participate by giving written informed consent.

Subject is able to read, understand, and complete the vaccination report card.

Subject is judged to be in good physical health on the basis of medical history, physical
examination, and laboratory results.

The subject has the following lifetime sexual history at the time of enrolment:
Subject has had 1 to 4 male and/or female sexual partners; or

Subject has had 0 male and/or female sexual partners, is 18 years of age or older, and plans
to become sexually active within the first 3-6 months of the study.

Subject has refrained from douching/vaginal cleansing and using vaginal medications or
preparations for 2 calendar days prior to the Day 1 visit. Subject agrees to refrain from these
activities for 2 calendar days prior to any future visit that includes collection of study
specimens (cervical/genital swabs, Pap test, or biopsy/definitive therapy tissue).

Subject has refrained from sexual activity (including anal, vaginal, or genital/genital contact
whether same sex or opposite sex) for 2 calendar days prior to the Day 1 visit. Subject
agrees to refrain from these sexual activities for 2 calendar days prior to any future visit that
includes collection of study specimens (cervical/genital swabs, Pap test, or biopsy/definitive
therapy tissue).

Since the first day of the subject’s last menstrual period through Day 1, the subject has not
had sex with males or has had sex with males and used effective contraception with no
failures (an example of a failure is a male condom that ruptures during sexual intercourse).
The subject understands and agrees that during the Day 1 through Month 7 period, she
should not have sexual intercourse with males without effective contraception, and the uses
of the rhythm method alone, withdrawal alone, and emergency contraception, are not
acceptable methods per the protocol.

Table 7: Summary of exclusion criteria

Summary of exclusion criteria

Subject has a history of an abnormal cervical biopsy result (showing cervical intraepithelial
neoplasia [CIN] or worse).

Subject has a history of a positive test for HPV.

Subject is, at the time of signing informed consent, a user of recreational or illicit drugs or
has had a recent history (within the last year) of drug or alcohol abuse or dependence.
Alcohol abusers are defined as those who drink despite recurrent social, interpersonal,
and/or legal problems as a result of alcohol use.

Subject has a history of severe allergic reaction (for example, swelling of the mouth and
throat, difficulty breathing, hypotension or shock) that required medical intervention.

Subject has known allergy to any vaccine component, including aluminium, yeast, or
Benzonase (nuclease, Nycomed).

Subject is currently immunocompromised or has been diagnosed as having a congenital or
acquired immunodeficiency, HIV infection, lymphoma, leukaemia, systemic lupus
erythematosus (SLE), rheumatoid arthritis, juvenile rheumatoid arthritis (JRA),
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Summary of exclusion criteria

inflammatory bowel disease, or other autoimmune condition.

Subject has had a splenectomy.

Subject is receiving or has received in the year prior to enrolment the following
immunosuppressive therapies: radiation therapy, cyclophosphamide, azathioprine,
methotrexate, any chemotherapy, cyclosporin, leflunomide (Arana), TNF-a antagonists,
monocolonal antibody therapies (including rituximab [Rituxan]), intravenous gamma
globulin (IVIG), antilymphocyte sera, or other therapy known to interfere with the immune
response. With regard to systemic corticosteroids, a subject will be excluded if she is
currently receiving steroid therapy, has recently (defined as within 2 weeks of enrolment)
received such therapy, or has received 2 or more courses of high dose corticosteroids (orally
or parenterally) lasting at least 1 week in duration in the year prior to enrolment. Subjects
using inhaled, nasal, or topical corticosteroids are considered eligible for the study.

Subject has received any immune globulin product or blood-derived product within the 3
months prior to the day 1 vaccination, or plans to receive any such product during Day 1
through Month 7 of the study.

Subject has received non-replicating (inactivated) vaccines within 14 days prior to the Day 1
vaccination or has received replicating (live) vaccines within 21 days prior to the Day 1
vaccination.

Subject has thrombocytopenia or other coagulation disorder that would contraindicate
intramuscular injections.

Subject has donated blood within 1 week prior to the Day 1 vaccination, or intends to donate
during Day 1 through Month 7 of the study.

Subject is expecting to donate eggs during Day 1 through Month 7 of the study.

Subject is concurrently enrolled in clinical studies of investigational agents or studies
involving collection of cervical specimens.

Subject has received a marketed HPV vaccine, or has participated in an HPV vaccine clinical
trial and has received either active agent or placebo.

Subject has a history or current evidence of any condition, therapy, lab abnormality or other
circumstance that might confound the results of the study, or interfere with the subject’s
participation for the full duration of the study, such that it is not in the best interest of the
subject to participate.

Subject is unlikely to adhere to the study procedures, keep appointments, or is planning to
relocate during the study.

Subject has had a fever (defined as an oral temperature of = 100°F or = 37.8°C) within the
24-hour period prior to the Day 1 vaccination.

Subject is pregnant (as determined by a serum pregnancy test or urine pregnancy test that is
sensitive to 25 mIU/mL B-hCG).

Subject has clinical evidence of gross purulent cervicitis.
Subject is having menses.

Subject has a history of or clinical evidence at the Day 1 pelvic examination of HPV-related
external genital lesions (for example, condyloma acuminata or vulvar intraepithelial
neoplasia [VIN]) or external genital cancer, HPV-related vaginal lesions (for example,
condyloma acuminata or vaginal intraepithelial neoplasia [VaIN]) or vaginal cancer.
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Summary of exclusion criteria

Subject does not have an intact cervix uteri or has more than one cervix uteri.

7.1.1.3.  Study treatments

These are illustrated in Figure 3. Subjects were randomised 1:1:1:1to receive qHPV vaccine or
one of 3 dose formulations of 9vHPV vaccine at Day 1, Month 2, and Month 6, that are shown in
Table 5. The mid dose formulation of 9vHPV vaccine was selected for Phase III evaluation based
on an interim immunogenicity and safety analysis. Subjects enrolled in part A received either
low, mid or high dose 9vHPV vaccine) or qHPV vaccine (control). Subjects enrolled in Part B
received either mid dose 9vHPV vaccine or gHPV vaccine (control).

7.1.1.4.  Efficacy variables and outcomes
Part A analysis
Primary Objectives

e To evaluate the tolerability of the 9 valent HPV L1 VLP vaccine when administered to 16 to
26 year old women.

e To evaluate a formulation of 9 valent HPV L1 VLP vaccine for use in the efficacy evaluation
in Part B.

Part B analysis

Tolerability and Efficacy Analyses Include Part A Subjects Who Received the Selected 9 valent
HPV L1 VLP Vaccine Dose or the Comparator Gardasil

Primary Objectives

e To evaluate the tolerability of the 9 valent HPV L1 VLP vaccine when administered to 16 to
26 year old women.

e To demonstrate that administration of 9 valent HPV L1 VLP vaccine will reduce the
combined incidence of HPV 31, 33, 45, 52, and 58 related high grade cervical abnormalities
(CIN 2/3), Adenocarcinoma In Situ (AIS), invasive cervical carcinoma, high grade Vulvar
Intraepithelial Neoplasia (VIN 2/3), high grade Vaginal Intraepithelial Neoplasia (ValN 2/3),
vulvar cancer, or vaginal cancer, compared with Gardasil in 16 to 26 year old adolescent and
young adult women who are seronegative at Day 1 and PCR negative Day 1 through Month 7
to the relevant HPV type.

e To demonstrate that the 9 valent HPV L1 VLP vaccine induces non-inferior GMTs for anti-
HPV 6,11, 16, and 18 compared to Gardasil.

Secondary objectives

e To demonstrate that administration of 9 valent HPV L1 VLP vaccine will reduce the
combined incidence of HPV 31, 31, 45, 52, and 58 related persistent infection detected in
samples from two or more consecutive visits (+ 1 month visit windows) 6 months or longer
apart compared with Gardasil in 16 to 26 year old adolescent and young adult women who
are seronegative at Day 1 and PCR negative Day 1 through Month 7 to the relevant HPV type.

e Todemonstrate that 9 valent HPV L1 VLP vaccine is immunogenic with respect to HPV types
31, 33,45,52, and 58.

e To demonstrate that the 9 valent HPV L1 VLP vaccine induces non-inferior immune
responses with respect to seroconversion percentages for HPV 6, 11, 16, and 18 compared
to Gardasil.
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e To quantify the amount by which the administration of 9 valent HPV L1 VLP vaccine reduces
combined incidence of HPV 31, 31, 45, 52, and 58 related cervical, vulvar and vaginal
disease compared with Gardasil in 16 to 26 year old adolescent and young adult women
who are seronegative at Day 1 and PCR negative Day 1 through Month 7 to the relevant HPV

type(s).

e To evaluate the persistence of anti-HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58 immune
responses generated by 9 valent HPV L1 VLP vaccine.

e To evaluate the impact of administration of 9 valent HPV L1 VLP vaccine on the incidence of
Pap test abnormalities (ASC-US [Positive for High Risk HPV] or worse).

All genital swabs and tissue specimens obtained at scheduled visits were tested by PPD using
PCR tests for HPV 6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, and 59. Pap test diagnoses were
provided at a central laboratory. External genital examinations were conducted at Day 1,
Month 7 and each subsequent study visit. If a lesion suspected to be HPV related was observed,
it was biopsied. In addition, subjects with histologically confirmed HPV related external genital
lesion (for example, condyloma acuminata, VIN, cancer) or vaginal lesion (for example,
condyloma acuminata, ValN, cancer) were referred to colposcopy if the external genital or
vaginal biopsies were not obtained during colposcopy. A panel consisting of 4 pathologists then
reviewed all cervical, vaginal, and external genital biopsy slides and adjudicated all pathology
specimens for the purpose of providing the official pathologic diagnosis for the analysis of
vaccine efficacy. The consensus diagnosis of this panel represented the final diagnosis for study
purposes.

7.1.1.5. Randomisation and blinding methods

There was a central randomisation and blinding procedure. Subjects were randomised and
blinded, as shown in Table 8. These were balanced within sites.

Table 8: Study 001, summary of subject allocation and blinding procedures

Target
Subject Age enrollment
population | (vears) number Vaccine allocation Blinding
Kandomized 1:1:1:1 to one of three
9vHPV vaccme dose formulations
Part A 16-26 1240 or gHPV vaccine — Double-blndmng*
Randomized 1:1 to selected SvHFV
vaccine dose formulation or gHPV
Part B 16-26 13380 vaccine — Double-blinding*
*Subjects, investigators (and staff), laboratory staff and Sponsor blinded to vaccine allocation

7.1.1.6.  Analysis populations

Figure 4 illustrates the planned analyses in this study. These are delineated in Table 9. All
subjects that were part of the defined PPI population were included in the immunogenicity
summary.
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Figure 4: Study 001: overview of planned analyses
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Table 9: Study 001, analysis populations

Analvsis Populations
Per-Protocel Efficacy Only Efficacy and/or Immumopeniciry
HPY- Sero- Sarg- Sere-
Naive Full megatve [ | positive posinve /
Imvmimo- Type- ALLHBYV | Amalysie BCR- BCE- BCR-
Efficacy | geniity Specific Nave Set positive | megative | pesttive
Inchusion Criteria (PPE) (PPD) (HN-TS) | (AHN) (FAS) (S0PI) (S1PO) (SIP1)
Hawe received all 3 mecnon: with the coarrect dosa of the camect .
clizical matenial withiz | year
Eacenped =] dose of SWHPV ar E!-]I-'\ VRCCinS ) . - . . -
eved all 3 mjections of SWHPV or gHPV vaccine withm acceptable i
dav ranges.
Inchusion Criteria Felating o Availability of Follow-up Dam
Have -1 follow-up wisits with evaluable data fellowmg Month 7 . .
Haye -] follvw-p visis with svaluabls data followmsz Dav | ) . . . . .
Have valid PCR results on LVPP or EEC swab specimens withiz 14 - - - & - - -
days of the frst vaceination
Have valid PCE. results on LVPP ar EEC swab specimsns within 14 1o & -
72 days of the third vaccinaton
Have senmn samplss for testing annbodies to HPV colleced within =
accesiable day mnss:e
Inciusion Crireria Felaeng to HPV 6 and 11 Smmus’
Seromeganve ai Day | (HPV 6 ~34 and APV 11 —20 mMU L) . . . . .
| Sesoposstive at Dav | (HIA 6 =37 ar HA 11 =30 ool ) . L
PCR-pepanve ai Day 1 - . - . -
PCTR-positve at Day | . -
PCR-paparive at Moot 7 - *
Tnchssion Crotern Relaimg T'16 Stams
Ser irve at Day 1 (HPV 16 <20 mMUml) - . ) . )
Seroposstive at Day 1 (HPV 16 20 mMU/mL) . ]
PCR-pesarive at Dav | - ) . . .
PCR-positrve at Day 1 . .
PCR-pegative at Moath 7 - .
Analvsis Populations
Per-Protocol Eficacy Only Efficacy and'or Immunogeniciy
HP- Sere- Seno- Sare-
Naive N Full | mesative/ | pesitive/ | positive
e | ;pﬁ;c g Amiyss | PR | PCR- | BCR-
iCACY 53 : b e neFaEye va
Inclusion Criteria PPE) % ENIS) | (AR | Fag) p[?b]?n i‘i-glam,‘ ‘i‘s"i‘ﬁ'l
Tnelusion Coeria Ralitne 1o T 18 Sams’
Seronegzatve at Day 1 (HPV 18 <20 mMU'mL) . - - . -
Seropositve at Day 1 (HPV 18 =00 mMUmlL) ) *
PCR-pegative at Day 1 . - - » .
BCR-positive at Dav 1 . .
PCR-peentive it Month 7 -
Inc[nsiom Cotena F.ehtugto]-ﬂ’\-' 31,33, 35, 39,35, 31, 51, 55, 35. and 30 Stavas!
PCE-pegative a Day | to the relevant HPV n'p-e )
-Degatve 3t Month 7 to the relevant [ Type .
PCR-perative 3t Day | to all 10 indicased HPV nypas -
PCE-positive at Day | o the relevant HPV type - *

Inclanen Crotena Ralabne to Pap Abnormahry Status

~egatve for 1L a1 Day l

2 Ihtnimau apply only m anaivses of HPV 16-related endpoints, except m the HIN-14T anakysis population. where these critena apply to any HPV nype-relaied endpoims.
¥ These criteria  alv in anabvses an-E:E 18-related endpoints, except m the FN-14T analysis population. where these criternia apply to any HPV rype-related endpoints.

I Thate criteria P 1o any HP ty en%ﬂm
EE( = Endo/ectocemvical FAS = Full analysis set; GHN Gwml:v HEPV-naive. HNRT = HPV- -cazve to the relevant hpe HPV = Human perpu.lnmwmﬁ- LVPP = Labial, wulvar,
perinaal PCR. = Polvmerase chain PPE (PPl = - SIL ¥

7.1.1.7.  Sample size

A total of 15,334 subjects were screened to participate in Study 001. Of these, approximately
97% (n = 14,840) were randomised and 3% (n = 494) were not randomised. The most common
reasons that prevented subjects from being randomised were: having too many lifetime sexual
partners; having a history of or evidence at Day 1 of HPV related external genital or vaginal
lesions/cancer; and subject was likely to be noncompliant. Dose ranging sub-study; a total of
1,242 subjects were enrolled in the dose ranging sub-study under Part A. Among the 1,239
subjects who received at least 1 vaccination, a total of 4.1% discontinued study vaccinations
during the vaccination period (Day 1 through Month 7) in the dose ranging sub-study.

As noted previously, the subjects who received either the mid dose 9vHPV vaccine or gHPV
vaccine in the dose ranging sub-study were also enrolled in the efficacy sub-study. Of the 617
subjects meeting these criteria, 584 elected to continue in the study in the follow up period after
Month 7. Efficacy sub-study cohorts; a total of 14,215 subjects were enrolled in the efficacy sub-
study.
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7.1.1.8. Statistical methods
Efficacy

To address the primary and secondary efficacy hypotheses, one sided tests of the null
hypothesis that the vaccine efficacy is < 25% were conducted. The alternative hypothesis states
that the vaccine efficacy is > 25%. Each hypothesis was tested at the a = 0.025 (1 sided) level.
Vaccine efficacy is defined as VE = 100%*{1-(rN/rG)} where rN, the incidence rate in the 9vHPV
group, is defined as rN = CN/TN. CN = number of primary efficacy cases in the 9vHPV group and
TN = total person-years of follow-up in the 9vHPV group. Similarly, rG == CG/TG is the incidence
rate in the qHPV group, where CG is the number of primary efficacy cases in the qHPV group
and TG is the total person-years of follow-up in the qHPV group. The null hypothesis that
vaccine is not efficacious (that is, VE < 25%) was tested by constructing a two-sided exact
confidence interval for VE. The statistical criterion for success with respect to the primary and
secondary efficacy hypotheses required that the lower bound of the confidence interval for
vaccine efficacy excludes 25%.

Immunogenicity

Four ANOVA models (1 per HPV type) were used to test the first primary hypothesis of non-
inferiority of anti-HPV 6, 11, 16 and 18 GMTs in subjects receiving the 9vHPV vaccine compared
to subjects receiving qHPV vaccine. The response variable was natural log individual titter
values and a fixed effect for treatment was used. The differences in log titres between each
9vHPYV vaccine groups and the gHPV vaccine group were estimated from the ANOVA model, and
a 95% CI constructed, using the mean square error from the model as the estimate of variance.
The point estimate and interval limits were exponentiated to express the interval on the GMT
ratio scale. The statistical criterion for non-inferiority required that the lower bound of two
sided 95% confidence interval of GMT ratio (9vHPV vaccine group vs. gHPV vaccine group)
being greater than 0.5 (Part A: dose ranging sub-study) or 0.67 (Part B: immunogenicity sub-
study). The secondary hypothesis of non-inferiority of seroconversion percentages for each of
the HPV types 6, 11, 16, and 18 was addressed by 4 one sided tests of non-inferiority (one
corresponding to each HPV type) conducted at the a = 0.025 level (1 sided). Testing was
conducted using the method of Miettinen and Nurminen. The statistical criterion for non-
inferiority required that the lower bound of two-sided 95% confidence interval for the
difference (9vHPV vaccine group vs. gHPV vaccine group) in seroconversion percentages being
greater than -5 percentage points for each HPV type.)

For the second primary hypothesis of acceptability of anti-HPV 31, 45, 52, and 58
seroconversion rates, exact 95% Cls for a binomial proportion was calculated. For each HPV
type, the lower limit of the 95% confidence interval was required to be above 90% to meet the
acceptable criteria. All lower limits of these confidence intervals would need to be above 90% in
order to meet the secondary hypothesis.

Safety

All subjects who received at least 1 study vaccination and had follow up data were included in
the safety summaries. Adverse experiences were summarised descriptively as frequencies and
percentages by vaccination group and type of adverse experience, by vaccination visit and
across all vaccination visits. Elevated temperatures (= 100.0°F, = 37.8°C, oral or oral equivalent)
within 5 days following each vaccination were summarised in a similar manner, as in all the
other studies. In addition, risk differences and associated 95% Cls were computed comparing
the groups across all vaccination visits with respect to injection site adverse experiences on the
VRC, specific systemic adverse events, severe injection site adverse event, SAEs and elevated
temperatures. P values were computed only for those adverse experiences that were prompted
for on the VRC (pain/tenderness/soreness, swelling, and redness) and elevated temperatures.
The probability of observing at least 1 SAE in this study depends on the number of subjects
enrolled and the incidence rate of SAEs in the general population. If no SAEs were observed
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among 7,000 subjects in mid dose 9vHPV vaccine group, this study was to provide 95%
confidence that the true incidence rate for SAEs is < 0.05% in that vaccine group.

7.1.1.9.  Participant flow

The dispositional of subjects in both the dose ranging and efficacy parts of the study out to 54
months post vaccination are shown in Tables 10 to 13. A total of 0.2% (n = 3) of subjects
randomised in the dose ranging sub-study were discontinued prior to receiving their first
vaccination. All 3 subjects were randomised to the low dose 9vHPV vaccine group. Two subjects
withdrew consent prior to receiving the first dose of study vaccine. One subject was not
vaccinated on Day 1 and was subsequently classified as lost to follow up. Most subjects who
discontinued study vaccinations prior to Month 7 were either lost to follow up or withdrew
consent. A total of 0.2% (n = 3) discontinued study vaccinations due to a clinical adverse
experience; 1 subject discontinued study vaccinations due to a protocol violation.

Table 10: Study 001; patient disposition in 001, (Day 1 to Month 7) (all randomised
subjects, dose-ranging sub-study)

Low-Dose Mid-Dose High-Dose gHPV Vaccme Total
OvHPV Vaccime | SvHPV Vaccme | SvHPV Vaccme
n (%) n (%) n (%a) n (%a) n (%)
Subjects in population 315 307 310 310 1242
Vaccinated at
Vaccination 1 312 (99.0) | 307 (100.0) | 310 (100.0) | 310 (1000) | 1,239 (998)
Vaccination 2 305 (96.8) | 300 977 | 306 (98.7) | 305 (984) | 1216 (97.9)
Vaccination 3 300 ©52) | 291 (94.8) | 297 (95.8) | 300 (968) | 1,188 (957
Trial Disposition
Completed 295 (93.7) | 290 (945) | 296 (95.5) 297 (95.8) 1,178 (94.8)
Discontinued 20 6.3) 17 (5.5) 14 45 | 13 4.2 | 64 3.2)
Adverse Event 1 ({0.3) 1 (0.3) 0 (0.0} 0 (0.0) 2 (0.2)
Lost To Follow-Up 12 (3.8) 8 (2.6) 9 2.9 7 2.3 36 29
Protocol Vielation ] 0.0 0 (0.0) ¢ (0.0) 1 0.3) 1 0.1)
Withdrawal By Subject 7 22 8 2.6 5 (1.6 5 (16) | 25 2.0
Subject Study Medication Disposition
Completed 300 95.2) | M1 9438) | 297 (95.8) | 300 (96.8) | 1,188 (957
Dnd Not Take Study 3 {1.0) 0 (0.0) ] (0.0 a (0.0) 3 (0.2)
Medication
Discontinued 12 (3.8) 16 (53.2) 13 42) 10 (3.2 51 4.1
Adverse Event 2 0.6) 1 {0.3) 0 0.0 0 0.0 3 0.2)
Lost To Follow-Up 6 1.9 8 (2.6) 9 29 5 (16) | 28 2.3)
Pregmancy 0 {0.0) 0 (0.0) 0 (0.0} 1 (0.3) 1 (0.1)
Protocol Violation 0 0.0 0 0.0 0 0.0) 1 0.3) 1 0.1}
Withdrawal By Subject 4 (13) 7 (2.3) 4 (1.3 3 (1.0) 18 (1.4
Protocol Milestone
Continuing Into Next Tnal 2 06 | 287 (93.5) 0 00 | 297 (95.8) | 586 “471.2)
Segment
Not Contimuing Into Next 293 (93.0) 4 (13) | 296 (95.5) 1 {03) | 594 (47.8)
Tnal Segment
Low-Dose Nhid-Dose High-Dose qHPV Vaccine Total
OvHPV Vaccine | 9vHPV Vaccine | SvHPV Vaccine
n (%) n (%) n (%) n (%) n (%)
Protocol Milestone
Unknown 20 ©3) | 16 G | 14 @) | 12 69 | & G.0)
Each subject 1s counted once for Trial Disposition, Study Medication Disposition. Protocol Milestone based on the latest
corresponding disposition record.
Unknown: A disposition record did not exist at the time of reporting.
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Table 11: Study 001, disposition of subjects (Day 1 to Month 7) (all randomised subjects,
efficacy sub-study)

9vHPV Vaccine qHPV Vaccine Total
n (%) n (’a) n ()
Subjects mn population 7.106 7.109 14,215
Vaccinated at
Vaccination 1 7.099 (99.9) 7.105 (92.9) 14.204 (99.9)
Vaccmaton 2 7015 (98.7) 1015 (98.7) 14.030 (98.7)
Vaccination 3 6,928 (97.5) 6.934 (97.5) 13.862 975
Trial Disposition
Completed 6,862 (96.6) 6.854 (96.4) 13,716 (96.3)
Discontinued 244 (G4 255 (3.6) 499 (3.5)
Adverse Event 6 0.1) 2 0.0 3 (0.1)
Lost To Follow-Up 126 (1.8) 128 (1.8) 254 (18)
Physician Decision 3 (0.0) 2 (0.0) 5 (0.0
Protocol Violation 4 (0.1) 4 ©.1) ] (0.1)
Withdrawal By Subject 105 (1.5) 119 (10 224 (1.6)
Subject Study Medication Disposition
Completed 6,928 (97.5) 6.934 (97.5) 13,862 97.5)
Dhd Not Take Study Medication 7 (0.1) 4 0.1) 11 (0.1)
Discontimued 171 2.4 171 24 342 2.4)
Adverse Event 8 (0.1) 4 0.1) 12 (0.1)
Lost To Follow-Up 22 (1.3) 81 (1.1) 173 12
Physician Decision 2 (0.0) 4 (01) 6 (0.0)
Pregnancy 2 (0.0) 1 0.0 3 (0.0)
Protocol Violation 1 (0.0) 4 (0.1) 5 (0.09
Withdrawal By Subject 66 (0.9) T (1.1) 143 (1.0)
Protocol Milestone
Contimung Into Next Trial Segment 6.857 (96.5) 6.852 (96.4) 13.709 (96.4)
Not Contimung Into Next Tnal Segment 10 (0.1) g (0.1) 18 (0.1)
Unknown 239 (3.4) 249 (3.5) 488 34
Each subject 15 counted once for Trial Disposition. Study Medication Disposition. Protocol Milestone based on the latest
comesponding disposition record.
Unknown: A dispesition record did not exist at the tume of reporting
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Table 12: Study 001, disposition of subjects (> Month 7 to Month 42) (all randomised
subjects, efficacy sub-study)

9vHPV Vaccine qHPV Vaccine Total
n (° n} n (‘ e) n l:"a)
Subjects in population 6,102 6,124 12,226
Trial Disposition
Completed 5,502 (90.2) 5.542 (90.5) 11.044 (90.3)
Discontinued 600 (9.8) 582 (9.5) 1,182 9.7
Adverse Event 4 (0.1) 3 0.0 7 (0.1)
Lost To Follow-Up 328 (5.4 301 49 629 (5.1)
Physician Decision 1 (0.0) 3 (0.0) 4 (0.0)
Protocol Violation 2 (0.0) 2 0.0y 4 (0.0}
Withdrawal By Subject 265 (4.3) 273 4.5) 538 44)
Protocol Milestone
Continuing Into Next Trial Segment 5,177 (84.8) 5.176 (84.5) 10,353 B4.7
Not Contimuing Into Next Trial Segment 305 (5.0) 334 (3.5) 639 G2
Unknown 620 (10.2) 614 {10.0) 1.234 (10.1)
Each subject 1s counted once for Trial Disposition, Protocol Milestone based on the latest comesponding disposition record.
Unknown: A disposition record did not exist at the tume of reporting

Table 13: Study 001, disposition of subjects (> Month 48 to Month 54) (all randomised
subjects, efficacy sub-study)

9HPV Vaccine qHPV Vaccine Total
n (%) n (%) n (%)
Subjects m population 788 818 1,606
Trial Disposition
Completed 783 (99.4) 813 (99.4) 1,596 (99.4)
Discontinued 5 (0.6) 5 (0.6) 10 (0.6)
Lost To Follow-Up 0 (0.0) 3 04 3 0.2)
Withdrawal By Subject 3 (0.6) 2 0.2 T 04
Protocol Milestone
Continuing Into Next Trial Segment 300 (38.1) 310 379 610 (380)
Not Continuing Into Next Tnal Segment 483 (61.3) 504 (61.6) 087 (61.5)
Unknown 5 (0.6) 4 {0.3) 9 (0.6)
Each subject is counted once for Tnial Disposition, Protocol Milestone based on the latest comesponding disposition record.
Unknown: A disposition record did not exist at the time of reporting

Among the 14,204 subjects who received at least 1 vaccination, 2.4% discontinued study
vaccinations during the vaccination period. A total of 0.1% (n = 11) subjects randomised were
discontinued prior to receiving their first vaccination. Of these subjects, 7 were in the 9vHPV
vaccine group and 4 were in the qHPV vaccine group. The most common reason for randomised
subjects discontinuing prior to receiving a dose of study vaccine was withdrawal of consent.
Most subjects who discontinued prior to Month 7 were either lost to follow up or withdrew
consent. A total of 0.1% discontinued study vaccinations due to a clinical adverse experience
and < 0.01% discontinued study vaccinations due to a protocol violation. A total of 0.1% of
subjects randomised was discontinued prior to receiving their first vaccination. The reasons for
discontinuation included: protocol violation, withdrawal of consent by the subjects, and
physician decision. A total of 96% (n = 13,709) subjects randomised in the efficacy sub-study
population continued in the follow up period after Month 7. The total number of subjects
continuing in the follow up period includes subjects enrolled in Part A who received the mid
dose 9vHPV vaccine or qHPV vaccine. A total of n = 13,709 subjects were randomised in the
efficacy sub-study population who continued in the follow up period after Month 7. A total of

n = 12,226 subjects in the population had follow up post Month 7 through to Month 42. The
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discrepancy of 1,483 (13,709 minus 12, 226) represents subjects who did not yet have a
disposition report at Month 42 (mostly had not yet reached their Month 42 visit).

7.1.1.10. Major protocol violations/deviations

Summaries of the numbers and reasons for major protocol violation and exclusion from efficacy
analyses were provided. None of these were due to adverse events. The most common reasons
subjects were excluded from the PPE population were:

e Being positive to a vaccine HPV type at or prior to Month 7

— Subjects positive for HPV Type 6 were also excluded from the analysis for HPV Type 11;
subjects positive for HPV Type 11 were excluded from the analysis for HPV Type 6.

e Missing Day 1 or Month 7 swab samples/results
e General protocol violations
e Incomplete vaccinations.

7.1.1.11. Baseline data

Dose ranging sub-study

The 4 vaccination groups were well balanced with respect to demographic characteristics. The
mean age of randomised subjects was 21.9 years. All subjects were between 16 and 26 years of
age as specified in the protocol. Approximately 10.9%, 18.5%, 36.6%, and 34.1% of the subjects
were from the Asia-Pacific region, Europe, Latin America, and North America, respectively. The
largest race category was White (51.2%) followed by Multi-racial (31.4%), Asian (12.3%), and
Black or African American (4.5%). The remaining subjects were American Indian or Alaska
Native, Native Hawaiian or Other Pacific Islander, or did not report their race.

Efficacy sub-study

The 2 vaccination groups were well balanced with respect to these demographic characteristics.
The mean age of randomised subjects was 21.9 years. All subjects were between 16 and 26
years of age as specified in the protocol. The distribution of age at enrolment into the study was
generally comparable between the vaccination groups. Approximately 12.8%, 33.9%, 33.4%,
and 20.0% of the subjects were from the Asia-Pacific region, Europe, Latin America, and North
America, respectively. The largest race category was White (55.2%) followed by Multi-racial
(26.8%), Asian (14.3%), and Black or African American (3.3%). The remaining subjects were
American Indian or Alaska Native, Native Hawaiian or Other Pacific Islander, or did not report
their race.

7.1.1.12. Results for the primary efficacy outcome
Clinical protection

The results of evaluation of efficacy against the primary efficacy endpoint of high grade cervical,
vulvar, and vaginal disease related to HPV types 31, 33, 45, 52, and 58 in the PPE population are
shown in Table 14. The 9vHPV vaccine was highly efficacious in preventing clinical lesions (the
primary efficacy endpoint) in subjects who were naive to the relevant HPV type during the
vaccination period. The point estimate of vaccine efficacy is highly statistically significant. The
success criterion of the study protocol, that is, that lower bound of the 95% confidence interval
(CI) of vaccine efficacy (VE) be greater than 25%, has been met. The cumulative incidence
distribution of the primary efficacy endpoint in the PPE population is shown in Figure 5.
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Table 14: Study 001, analysis of efficacy against HPV 31/33/45/52/58-Related CIN 2/3,
AIS, cervical cancer, VIN 2/3, ValN 2/3, vulvar cancer, and vaginal cancer (per-protocol
efficacy analysis population)

SvHPV Vaccine gHPV Vaccine
N=1.098) N=7.105)
Incidence Incidence
Fate per Rate per
100 100
Number | Person- Person- Number | Person- Person- Ohbserved
of Years Years of Years Years Efficacy
Endpoint n Cases at Risk at Risk n Cases at Risk at Risk (%) 5% CI P-valus'
HPV 31/33/45/52/58-Related CIN 23, AIS, Cervical 6016 1 19.005.1 0.0 6.017 30 18.976.6 02 6.7 (80.9,99.3) < 0.0001
Cancer, VIN 273, VaIN 13, Valvar Cancer, and Vaginal
Cancer
By HPV Type
HPV 31-Related 5308 00 529 16.560.7 00 100 (40.1. 10)
HPV 33-Relaed 5624 0.0 5.628 17.803.0 00 100 (393.100)
HPV 45-Related 5724 0.0 5.4 18,0792 00 100 (-246.8, 100)
HPV 52-Relaed 3320 0.0 5216 16.473.6 01 100 (673, 100)
HPV 58-Related 5361 0.0 5340 16,8414 00 834 -13.0,90.3)
By Lesion Type
CIN 2 or worse 5,948 0.0 5043 174272 02 9.3
CIN 23 ar AIS 5048 0.0 5943 174272 02 963
CIN23 5,048 0.0 5843 174272 02 963
CIN2 5048 0.0 5943 174309 01 95.6
CIN3 3048 0.0 5943 174381 00 100
AIS 35,948 0.0 5943 174417 0.0 NA
GHPV Vaccine
XN=T.105)
Inridence Incidence
Rate per Rate per
100 100
Number | Person- Person- Number | Person- Person- Ohbserved
of Years Years of Years Years Efficacy
Endpoint 1 Cases | atRisk atRisk n Cases atRisk at Risk (%) 05% CI Pvalue'
Cervical Cancer 5948 Q 174070 0.0 5843 0 174217 0.0 KA NA
VIN 23 ar VaIN 273 or worse 6,009 1] 18.976.0 0.0 6,012 3 18.988.0 0.0 100 (-715. 100)
VIN 173 or worse 6,009 0 18.976.0 0.0 6012 0 180910 0.0 NA NA
VIN23 6,000 g 18.976.0 0.0 6,012 0 189910 0.0 NA NA
Valvar Cancer 6,009 Q 18.976.0 0.0 6,012 0 189910 0.0 NA NA
ValN 173 or warse 6,009 L 18.976.0 00 6,012 3 18,9850 0.0 100 (-715.100)
ValN 23 6,009 0 18976.0 0.0 6,012 3 189880 0.0 100 (-71.5. 100)
Vaginal Cancer 6,009 9 18.076.0 0.0 6,012 0 18.091.0 0.0 NA NA
* P-value calenlated for the lower bound of the two sided 95% confidence interval for the vaccine efficacy being greater than 25%
Subjects are counted once in each applicable endpoint catezory. A subject may appear in nsors than one category.
N = Number of subjects mndomized ro the respectve vaccination group who received at least 1 injection.
o= Number of subjects who have at least one follow-up visit after Month 7.
OvHPV = Nmne-Valent Human papillomavins (Types 6, 11, 16, 18, 31, 33, 45, 52, 58) Recombinant Vaccine; gHPV = Quadrivalent Human papillomavins (Types §, 11, 16, 18) Recombinant Vaccine
AIS = Ad inoma in situ; CI= Confid interval; CIN = Cervical intrepithelzal neoplasia; HPV = Human papillomavirs; NA = Not available (1.2, not caloubble); VaIN = Vaginal miraepithelial
peoplasia; VIN = Vulvar inwaepithelial neoplasia
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Figure 5: Study 001, Time to HPV 31/33/45/52/58-Related CIN 2/3, AIS, cervical cancer,
VIN 2/3, ValN 2/3, vulvar cancer, and vaginal cancer (per-protocol efficacy analysis
population)
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The endpoint of high grade cervical, vulvar, and vaginal disease related to HPV types 31, 33, 45,
52, and 58 in the HNTS population. Consistent with the results in the PPE population, the 9vHPV
vaccine is highly efficacious in preventing the incidence of the primary efficacy endpoint among
subjects who were naive to the relevant HPV type at the time of administration of dose 1 of the
vaccine. The cumulative incidence distribution of the primary efficacy endpoint in the HNTS
population is shown in Figure 6.
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Figure 6: Study 001, time to HPV 31/33/45/52/58-related CIN 2/3, AIS, cervical cancer,
VIN 2/3, ValN 2/3, vulvar cancer, and vaginal cancer (HPV-naive type-specific analysis
population)
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HPV 31/33/45/52/58 related cervical, vulvar, or vaginal lesions results in the PPE population

This endpoint includes the primary efficacy endpoint, and in addition, it also includes low-grade
cervical, vulvar, and vaginal diseases related to HPV types 31, 33, 45, 52, and 58 (a secondary
efficacy objective). The 9vHPV vaccine is highly efficacious (lower limit of 95% CI of VE > 90%)
in preventing the incidence of the low and high grade cervical, vulvar, and vaginal disease
related to HPV types 31, 33, 45, 52, and 58 in the PPE population.
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Results in the HNTS population

Table 15: Study 001, analysis of efficacy against HPV 31/33/45/52 /58-related cervical,
vulvar, and vaginal disease (HPV-naive type-specific analysis population)
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Consistent with the results in the PPE population, the 9vHPV vaccine is highly efficacious (lower
limit of 95% CI of VE > 85%) in preventing the incidence of this endpoint in the HNTS
population.
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Immunogenicity

Marked elevations in cLIA Geometric Mean Titres (GMT) to HPV Types 6, 11, 16, 18, 31, 45, 52,
and 58 were elicited in all vaccine groups at 4 weeks post Dose 3. Non-inferiority of the GMT
responses for each of the HPV Types 6, 11, 16, and 18 in the 9vHPV vaccine group relative to
GMT responses in the qHPV vaccine group at 4 weeks post vaccination was established with the
mid, dose formulation of the 9vHPV vaccine. Therefore the first primary immunogenicity
hypothesis was verified.

At 4 weeks post Dose 3, over 99% of subjects in the per-protocol population seroconverted for
HPV Types 6, 11, 16 and 18 in both the qHPV vaccine and 9vHPV vaccine groups, and over 99%
of subjects seroconverted for HPV Types 31, 45, 52, and 58 in the 9vHPV vaccine groups. Non-
inferiority of immune responses with respect to the percentages of subjects who seroconverted
to HPV Types 6, 11, 16 and 18 was demonstrated in the 9vHPV vaccine group, compared to the
qHPV vaccine group.

Seroconversion rates for HPV Types 31, 33, 45, 52, and 58 were statistically greater than 90% in
the three 9vHPV vaccine groups. Therefore, both secondary immunogenicity hypotheses were
verified.

7.1.1.13. Results for other efficacy outcomes

Efficacy against persistent infection related to HPV types 31, 33, 45, 52, and 58 in the PPE and
HNTS population was a secondary efficacy outcome. The persistent infection of 2 6 months (* 1
month) duration endpoint was a secondary efficacy objective. The persistent infection of = 12
months (* 1 month) duration endpoint corresponds to an exploratory efficacy objective. The
success criterion relating to persistent infection of = 6 months duration, that is, that lower
bound of the 95% CI of VE be greater than 25%, has been met; The success criterion relating to
persistent infection of = 12 months duration, that is, that lower bound of the 95% CI of VE be
greater than 0%, has been met; For each of HPV types 31, 33, 45, 52, and 58, the lower limit of
95% CI of VE against persistent infection (of = 6 months and = 12 months duration) is = 90% in
the PPE population. It is = 80% in the HNTS population except for HPV 45 related persistent
infection of = 12 months duration where the lower limit of 95% CI of VE is 73.4%, but
nevertheless still has a high point estimate of VE. The plots of the cumulative incidence of
persistent infection of = 6 months and = 12 months duration in the PPE and HNTS populations
consistently indicate the increasing efficacy over time of the 9vHPV vaccine in preventing
persistent infection related to HPV types 31, 33, 45, 52 and 58.

HPV 31/33/45/52/58 related pap test abnormalities

For each of HPV types 31, 33, 45, 52, and 58, the 9vHPV vaccine is highly efficacious in
preventing Pap abnormalities of ASCUS positive for high risk HPV, or worse potentially related
to these HPV types. For each of these five HPV types, the point estimate of VE is = 90% and

2 80% in the PPE and HNTS population respectively.

HPV 6/11/16/18 related cervical, vulvar, or vaginal lesions

Both the 9vHPV and qHPV vaccines were similarly highly efficacious in preventing cervical,
vulvar, and vaginal disease related to HPV types 6, 11, 16, and 18.All the cases of HPV
6/11/16/18 related cervical, vulvar, and vaginal disease observed in the PPE and HNTS
population were likely consequences of co-infections of oncogenic HPV types other than the
HPV type 6/11/16/18 for which the subjects were endpoint cases of; and were likely not a
failure of either the 9vHPV or qHPV vaccine to confer prophylactic protection against HPV
6/11/16/18 related disease. The combined incidence of HPV 6 and HPV 11 related cervical,
vulvar, and vaginal disease was similar (that is, not statistically significantly different) in each of
the 9vHPV and qHPV vaccine groups. Consistent with the results in the PPE population, the
incidence of HPV 6/11/16/18 related cervical, vulvar, and vaginal disease was similar (that is,
not statistically significantly different) in each of the two vaccine groups; thus indicative of
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similar efficacy of the two vaccines in preventing cervical, vulvar, and vaginal disease related to
HPV types 6,11, 16, and 18.

In relation to HPV 6/11/16/18 related persistent infection, it was found that the 9v HPV vaccine
confers prophylactic protection against HPV 6, 11, 16, and 18 related persistent infection that is
at least comparable to the prophylactic protection conferred by the qHPV vaccine.

[t was also found that the 9v HPV vaccine confers prophylactic protection against Pap
abnormalities potentially related to HPV types 6, 11, 16, and 18 that is at least comparable to
the prophylactic protection conferred by the qHPV vaccine.

In summary, in Study 001, the key efficacy findings with respect to the new types were
summarised as follows. The 9vHPV vaccine is highly efficacious compared to qHPV vaccine in

e Preventing HPV 31, 33, 45, 52, and 58 related high grade cervical, vulvar, and vaginal
disease

e Preventing HPV 31, 33, 45, 52, and 58 related cervical, vulvar, and vaginal disease of any
grade, persistent infection related to these types and related Pap test abnormalities.

e There was also reduced risk of undergoing HPV 31, 33, 45, 52, and 58 related invasive
cervical and external genital procedures.

In qHPV vaccine clinical studies, qgHPV vaccine efficacy to prevent overall cervical disease (any
grade), high grade cervical disease (CIN 2 or worse), high grade vulvar and vaginal disease (VIN
2/3 or ValN 2/3 or worse), and condyloma was 29.7%, 42.7%, 77.1%, and 82.8%, respectively.
In Study 001, 9vHPV vaccine efficacy (compared with historic placebo) to prevent overall
cervical disease (any grade), high grade cervical disease (CIN 2 or worse), high grade vulvar and
vaginal disease (VIN 2/3 or ValN 2/3 or worse), and condyloma was 47.1%, 62.8%, 94.6%, and
86.1%, respectively. This indicates that 9vHPV vaccine could provide added coverage for overall
cervical, vulvar, and vaginal disease compared with qHPV vaccine.

7.1.2. Study V503-002 (Study 002)
7.1.2.1.  Study design, objectives, locations and dates

Study 002 is a Phase III open-label study to study the immunogenicity, tolerability, and
manufacturing consistency of V503 (A Multivalent Human Papillomavirus [HPV] L1 Virus-Like
Particle [VLP] Vaccine) in preadolescents and adolescents (9 to 15 year olds) with a comparison
to young women (16 to 26 year olds). The study was designed to enrol 1,800 females, 9 to 15
years of age, 600 males, 9 to 15 years of age, and 400 females, 16 to 26 years of age. Female and
male subjects, 9 to 15 years of age, were enrolled in 2 age strata (9 to 12 years of age, and 13 to
15 years of age at enrolment) in approximately a 2:1 ratio to allow the immunogenicity and
safety profile of the vaccine in younger subjects to be more clearly defined. All subjects were
administered a 3 dose regimen of 9vHPV vaccine (at Day 1, Month 2, and Month 6). Blood
samples were collected at Day 1 and Month 7.

The primary time point for evaluation of immunogenicity was at Month 7. The study was
comprised of 2 immunogenicity sub-studies:

e An adult-adolescent immunobridging sub-study to compare 9vHPV vaccine immunogenicity
in females, 9 to 15 years of age, versus females, 16 to 26 years of age, and males, 9 to 15
years of age, versus females, 16 to 26 years of age.

e Alot consistency sub-study to demonstrate consistent immunogenicity in subjects
randomised to 3 different lots of the final manufacturing process. The lot consistency sub-
study was conducted in females, 9 to 15 years of age. Females, 9 to 15 years of age, were
equally randomised to 3 vaccine lots (Lots 1, 2, and 3). Males, 9 to 15 years of age, and
females, 16 to 26 years of age, were all assigned to Lot 1.
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This was a Multicentre study at 72 sites: 21 centres in the United States (US) and 51 centres
outside the US. The study sites were located in 1 country in Africa (South Africa), 4 countries in
the Asia- Pacific region (India, Korea, Taiwan, and Thailand), 6 countries in Europe (Austria,
Belgium, Finland, Poland, Spain and Sweden), 5 countries in Latin America (Brazil, Chile,
Colombia, Costa Rica, and Peru), and 1 country in North America (the United States). The study
was conducted between 27 August 2009 to 30 March 2011.

7.1.2.2. Inclusion and exclusion criteria

In general, were similar to 001 (apart from the age and gender differences) and a summary was
provided.

7.1.2.3.  Study treatments

Subjects received one 0.5 mL intramuscular dose of 9vHPV vaccine at Day 1, Month 2, and
Month 6.

7.1.2.4.  Efficacy variables and outcomes
The primary safety objective
To evaluate the tolerability of the 9 valent HPV L1 VLP vaccine in preadolescent and adolescent
boys and girls 9 to 15 years of age and young women 16 to 26 years of age.
Primary immunogenicity objectives
Adolescent-adult immunobridging sub-study
o To demonstrate that administration of the 9 valent HPV L1 VLP vaccine induces non-inferior
Geometric Mean Titres (GMTSs) for serum anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV

18, anti-HPV 31, anti-HPV 33, anti-HPV 45, anti-HPV 52, and anti-HPV 58 in preadolescent
and adolescent girls 9 to 15 years of age compared to young women 16 to 26 years of age.

e To demonstrate that administration of the 9 valent HPV L1 VLP vaccine induces non-inferior
GMTs for serum anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18, anti-HPV 31, anti-HPV
33, anti-HPV 45, anti-HPV 52, and anti-HPV 58 in preadolescent and adolescent boys 9 to 15
years of age compared to young women 16 to 26 years of age.

Manufacturing lot consistency sub-study

e To demonstrate that the Final Manufacturing Process (FMP) results in 9 valent HPV L1 VLP
vaccine that induces consistent serum anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18,
anti- HPV 31, anti-HPV 33, anti-HPV 45, anti-HPV 52, and anti-HPV 58 responses.

Secondary objectives

Adolescent-adult immunobridging sub-study

e To demonstrate that the 9 valent HPV L1 VLP vaccine induces non-inferior immune
responses with respect to seroconversion percentages to HPV types 6, 11, 16, 18, 31, 33, 45,
52, and 58 in preadolescent and adolescent girls 9 to 15 years of age compared to young
women 16 to 26 years of age.

e To demonstrate that the 9 valent HPV L1 VLP vaccine induces non-inferior immune
responses with respect to seroconversion percentages to HPV types 6, 11, 16, 18, 31, 33, 45,
52, and 58 in preadolescent and adolescent boys 9 to 15 years of age compared to young
women 16 to 26 years of age.

Manufacturing lot consistency sub-study

e To demonstrate that the FMP results in 9 valent HPV L1 VLP vaccine that induces consistent
seroconversion percentages to HPV types 6, 11, 16, 18, 31, 33, 45, 52, and 58.
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7.1.2.5.  Randomisation and blinding methods

Enrolment was stratified by age and gender. Among the 9 to 15 year old subjects, enrolment
was stratified approximately 2:1 for 9 to 12 year olds and 13 to 15 year olds. This was to ensure
that the tolerability profile of the vaccine among the younger subjects is clearly defined.
Specifically, 3 allocation schedules were generated by the sponsor; one for each of the following
cohorts:

e 9to 15 year old females (approximately1,800 subjects): the allocation schedule was
stratified 2:1 for 9 to 12 year olds and 13 to 15 year olds; these subjects were randomised
within each age stratum in a 1:1:1 ratio to receive 1 of 3 FMP vaccine lots (Lot 1, Lot 2, or
Lot 3) using centralised randomisation; subjects, site personnel and sponsor were blinded
to vaccine lot allocation

e 9to 15 year old males (approximately600 subjects): the allocation schedule was stratified
2:1for 9to 12 year olds and 13 to 15 year olds; these subjects all received vaccine Lot 1

e 16to 26 year old females (approximately400 subjects): no age strata were included in the
allocation schedule; these subjects all received vaccine Lot 1.

As in all the studies included in this submission, Interactive Voice Response System (IVRS) was
used to allocate study. At the first visit, study personnel accessed the IVRS after the subject had
signed informed consent (or for minors after a subject’s parent/legal guardian had signed
informed consent and the subject has signed assent), and after the subject had met all inclusion
and none of the exclusion criteria. The IVRS assigned the subject an ‘AN’ and a unique vial
identification number for the vial of clinical material that the subject was to receive at that visit.
The IVRS assigned the appropriate clinical material based on the subject’s vaccination group.

7.1.2.6.  Analysis populations
Per Protocol Immunogenicity (PPI) Population

The Per Protocol Immunogenicity (PPI) population will serve as the primary population for the
analysis of immune response to each of the 9 HPV types (6, 11, 16, 18, 31, 33, 45, 52, and 58). To
be included in this population, subjects must:

e Have received all 3 vaccinations with the correct dose of the correct clinical material, and
each vaccination visit must occur within acceptable day ranges (See Table 3-4 for acceptable
day ranges for vaccination visits).

e Have provided Month 7 serology result within 21 to 49 days post Dose 3.

e Be seronegative to the appropriate HPV type at Day 1 and (for the young women group
only) PCR negative to the appropriate HPV type on all swabs and biopsies from Day 1
through Month 7 (See Table 3-5 for acceptable day ranges for serum and swab samples at
Day 1 and Month 7).

e Have no other protocol violations that could interfere with the evaluation of subject’s
immune response to the study vaccine.

To be included in the PPI population for HPV 6 and 11, subjects must be seronegative to both
HPV 6 and 11 at Day 1 and (for the young women group only) PCR negative to both HPV 6 and
11 from Day 1 through Month 7. To be included in the PPI population for any other vaccine HPV
type, subjects need to be seronegative at Day 1 and (for the young women group only) PCR
negative from Day 1 through Month 7 only for the HPV type being analysed.

7.1.2.7.  Sample size

The numbers planned are listed in the study design section above. A sample size of 400 young
women and 600 preadolescent and adolescent girls has 91% power to show non-inferior
Month 7 GMTs for preadolescent and adolescent girls versus 16 to 26 year old young women if
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the underlying GMT ratio is 1.0 for the 4 original types (HPV 6, 11, 16, and 18) and also 1.0 for
the 5 new types (HPV 31, 33, 42, 52, and 58). Since higher anti-HPV 6, 11, 16 and 18 GMTs have
been observed with qHPV vaccine in preadolescent and adolescent girls and boys than in 16 to
26 year old young women (GMT ratios ranged from 1.7 to 2.7 across the 4 HPV types it was
possible that in this study, the GMT ratios for these 4 original types and also the 5 new types (by
the same mechanism) would be higher than 1.0.

7.1.2.8.  Statistical methods
Immunogenicity

The PPI population was the population from which inferences about the immune responses
were made. The primary hypotheses of non-inferiority of GMTs for each of HPV types 6, 11, 16,
18, 31, 33, 45, 52, and 58 were addressed by 9 one sided tests of non-inferiority (one
corresponding to each HPV type) conducted at the, o = 0.025 level (1-sided). Testing was
conducted using an analysis of variance (ANOVA) model with a response of log individual titres
and a fixed effect for comparison group. The statistical criterion for non-inferiority required that
the lower bound of two-sided 95% CI of GMT ratio (9 to 15 year old boys versus 16 to 26 year
old young women or 9 to 15 year old girls versus 16 to 26 year old young women) be greater
than 0.67.

The secondary hypothesis of non-inferiority of seroconversion percentages for each of the
vaccine HPV types (6, 11, 16, 18, 31, 33, 45, 52, and 58) was addressed by 9 one-sided tests of
non- inferiority (one corresponding to each HPV type) conducted at the a = 0.025 level
(1-sided). Testing was conducted using the method of Miettinen and Nurminen. The statistical
criterion for non- inferiority required that the lower bound of two-sided 95% CI for the
difference (9 to 15 year old boys minus 16 to 26 year old young women or 9 to 15 year old girls
minus 16 to 26 year old young women) in seroconversion percentages be greater than -5
percentage points for each HPV type.).

The primary hypothesis regarding consistency of the 3 lots of 9vHPV vaccine with respect to the
GMTs to HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58 at 4 weeks post Dose 3, was addressed by 3
pair wise (Lot 1 versus Lot 2, Lot 1 versus Lot 3, and Lot 2 versus Lot 3) comparisons for each
HPV type (27 comparisons total). Each pair wise comparison tested the equivalence of the 2 lots
(within 2-fold) using 2 one-sided tests at the 0.025 level. Testing was conducted using an
analysis of covariance (ANCOVA) model with a response of the natural log of individual titres
and fixed effects for vaccine lot and age strata. Statistical significance for the 2 one-sided
equivalence tests for each pair of lots was established if the p-values for the hypothesis tests are
each < 0.025. This corresponds to the 95% CI for the fold difference in the 2 lots being contained
entirely within (0.5, 2.0).

The secondary hypothesis regarding consistency of the 3 lots of 9vHPV vaccine with respect to
the percentage of subjects who seroconvert for each of HPV types 6, 11, 16, 18, 31, 33, 45, 52,
and 58 by 4 weeks post Dose 3 was addressed by 3 pair wise comparisons (Lot 1 versus Lot 2,
Lot 1 versus Lot 3, and Lot 2 versus Lot 3) for each vaccine HPV type (27 comparisons total).
Each pair wise comparison tested the equivalence of the 2 lots (within an equivalence margin of
5 percentage points) using 2 one sided tests at the 0.025 level.

Safety

Analysis was similar to Study 001. The probability of observing at least 1 SAE in this study
depended on the number of subjects enrolled and the incidence rate of SAEs in the general
population. If no SAEs are observed among all 2800 study subjects, this study will provide
97.5% probability that the true incidence rate for SAEs is < 0.14%.

7.1.2.9.  Participant flow

A summary of the number of subjects who were randomised, vaccinated, who completed or
discontinued during the study, by vaccination group, is provided in Table 16.
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Table 16: Study 002, disposition of subjects

9-to 15-Year-Old 9-to 15-Year-Old 9-to 15-Year-Old 9-to 15-Year-Old 16-to 26-Year-Old
Females (Lot 1) Females (Lot 2) Females (Lot 3) Males Females Total
n (%) n (%) n (%) n %) n (%a) n (%0)
Subjects in population 643 643 644 669 470 3074
Vaccinated at
Vaccmation 1 646 (99.7) 642 (99.8) 644 (100.0) 666 (99.6) 468 (99.6) | 3.066 99.7)
Vaccination 2 637 (93.3) 633 (98.4) 638 (99.1) 658 @84) 462 (983) | 3028 (983)
Vaccination 3 633 (98.0) 627 (97.5) 637 (98.9) 653 ©97.6 455 (96.8) | 3,007 97.8)
Study Dispesition
COMPLETED 623 (96.1) 621 (96.6) 631 (98.0) 647 EAE (945) | 2966 (96.3)
DISCONTINUED 25 (39) n (34 13 Q.0 22 n 47 104 (34
ADVERSE EVENT 0 0.0) 0 (0.0) 0 0.0) 1 0 0.0) 1 0.0)
LOST TO FOLLOW-UP 12 (19) 8 a2 10 (1.6) 8 11 23 49 (1.6
PHYSICIAN DECISION 1 02) 0 ©0.0) 0 0.0) 0 1 0.2) 2 (0.
PREGNANCY 0 0.0) 0 (0.0) i} 0.2) ] 0 0.0 1 (0.0)
PROTOCOL VIOLATION 0 0.0y 1 02 0 0.0) 0 2 04 3 ©.n
WITHDRAWAL BY SUBJECT 12 (19) 13 Q.0 2 ©.3) 13 8 ()] 48 (1.6)
UNENOWN 0 0.0 0 ©.0) 0 0.0 0 4 09 4 0.1y
9-to 15-Year-Old 9-to 15-Year-Old 9-to 15-Year-Old 9-to 15-Year-Old 16- to 26-Year-Old
Females (Lot 1) Females (Lot 2) Females (Lot 3) Males Females Total
n (%) n (%) n (%) n (%a) n (%) n (%)
Study Medication Disposition
COMPLETED 635 (98.0) 627 (97.5) 637 98.9) 654 ©7.8) 4535 (96.8) | 3.008 979)
DID NOT TAKE STUDY 2 03) 1 ©.2) 0 0.0) 3 04 2 (04) 8 03)
MEDICATION
DISCONTINUED 11 an 15 (23) 7 a.n 12 (18) 13 (2.8 58 (19
ADVERSE EVENT 0 (0.0) 0 ©.0) 0 0.0 1 0.n 0 0.0) 1 (0.0)
LOST TO FOLLOW-UP 5 (0.8) 5 (0.8) 3 ©.5 4 (0.6) 5 (1.1 n ©.7
PHYSICIAN DECISION 1 02) 0 0.0) 0 ©.0) 0 (0.0) 1 02 2 0.
PREGNANCY 0 (0.0 0 0.0) 2 0.3) 0 0.0) 0 0.0) 2 0.1)
PROTOCOL VIOLATION 0 0.0 2 ©0.3) 0 0.0) 0 (0.0) 0 0.0) 2 0.D
WITHDRAWAL BY SUBJECT 5 (0.8) 8 (1.2 2 0.3) 7 (1.0) 7 (1.5) 29 (0.9)
Each subject is counted once for Study Disposition. Study Medication Disposition based on the latest comresponding disposition record
UNENOWN: A disposition record did not exist at the time of reporting
UNENOWN: Study completion delayed because of pregnancy: two subjects due to report pregnancy outcome and two subjects due to complete thewr Month 12 visit.

A total of 3,111 subjects were screened for inclusion in this study, 3,074 were randomised, and
3,066 received at least 1 vaccination. Most subjects who discontinued prior to Month 12 were
either lost to follow up or the subject withdrew. Only 1 subject discontinued due to a clinical
adverse experience. Eight randomised subjects were discontinued prior to their first
vaccination. A total of 37 subjects who were screened for the study were never randomised. The
most common inclusion criterion not met (5 of the 32 [15.6%]) was that the subject was judged
to be in good physical health on the basis of medical history, physical examination, and
laboratory results. The most common exclusion criterion met (4 of 32 [12.5%]) was that the
subject was unlikely to adhere to the study procedures, keep appointments, or planned to
relocate during the study.

7.1.2.10. Major protocol violations/deviations

Among the 3,074 randomised subjects, a total of 104 subjects (3.4 %) discontinued during the
entire study period (Day 1 through Month 12) as noted in Table 16. Most subjects who
discontinued prior to Month 12 were either lost to follow up or the subject withdrew. Only 1
subject discontinued due to a clinical adverse experience. A total of 37 subjects who were
screened for the study were never randomised. The most common inclusion criterion not met
(5 of the 32 [15.6%]) was that the subject was judged to be in good physical health on the basis
of medical history, physical examination, and laboratory results. The most common exclusion
criterion met (4 of 32 [12.5%]) was that the subject was unlikely to adhere to the study
procedures, keep appointments, or planned to relocate during the study.

7.1.2.11. Baseline data

These were provided and summarised.
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7.1.2.12. Results for the primary efficacy outcome
Immunogenicity

Marked elevations in cLIA GMTs to HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 were elicited
in all vaccine groups at 4 weeks post Dose 3. At 4 weeks post Dose 3, over 99% of girls, boys,
and young women in the PPI population seroconverted for HPV Types 6, 11, 16, 18, 31, 33, 45,
52, and 58.

Adult-adolescent immunobridging sub-study

Non-inferiority of the GMT responses for each of the HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and
58 in girls, 9 to 15 years of age, relative to GMT responses in young women, 16 to 26 years of
age, at 4 weeks post Dose 3 was established. Non-inferiority of the GMT responses for each of
the HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 in boys, 9 to 15 years of age, relative to GMT
responses in young women, 16 to 26 years of age, at 4 weeks post Dose 3 was also established.
Therefore, both primary immunogenicity hypotheses of the immunobridging sub-study were
met (Table 17, Table 18 and Table 19). Non-inferiority of immune responses with respect to the
percentages of subjects who seroconverted to each vaccine HPV type was demonstrated in girls,
9 to 15 years of age, compared to young women, 16 to 26 years of age, and also in boys, 9 to 15
years of age, compared to young women, 16 to 26 years of age. Therefore, both secondary
immunogenicity hypotheses of the immunobridging sub-study were met.

Table 17: Study 002, statistical analysis of non-inferiority of Month 7 HPV cLIA geometric
mean titres comparing 9 to 15 year old females (Lot 1) and 16 to 26 year old females (Lot
1) (per-protocol immunogenicity)

Companison Grotp
9- to 15-Year-Old Females (Lot 1) 16 to 26-Year-Old Fermles
(Comparison Group A) (Companson Group B) Estimated
=648 (N =448) Fold Difference
Estimated GMT* Estimated GMT* Group A / Group B p-Value for
Assay (cLIA) ] {ma{Lml) n {mMUmL) @5%CD Nen-Inferionity’
Ant-HPV 6 517 17154 B o008 1900170, 2.14) 0.001
Anti-HPV 11 517 1,295.1 iR 706.6 183 (1.63, 208 0.001
Anti-HPV 16 529 69798 N 35226 198(1.77,2.20) 0.001
Anti-HPV 18 531 21537 345 8827 244213, 2800 0.001
Anti.HPYV 31 52 18916 340 7539 25122, 289 0.001
Anti. HPYV 33 534 9804 3% 4668 210(1 87, 2.38) 0.001
Anti-HPV 45 334 7144 368 2712 262227, 3.03) 0.001
Anti-HPV 52 533 2329 i 4196 212(197,251) 0.001
Apti-HPV 38 531 1,286.7 i 5905 218(193,245 0.001
Overall conclusion: The non-inferiority criteria was met for all 9 HPV rypes.
"The estimated GMT, fold difference, associated confidence intervals, and p-value are based on an ANCOVA mode] with a resporsse of the natural log of individual titers and fixed effects
for companison group
The nonnfenonty critenon for endpoints in this table is defined as statistically less than 1 5-fold decrease m Group A conpared to Group B. Nenmfenonity of GMT in Group A
relative to Group B is demonstrated if the lower Linut of the §5% CI for the fold difference is greater than .67
N = Number of subjects nndomized to the respectve vaccination group who recerved at least | injection.
n=Number of subjects contibuting to the analysis
C1= Confidence interval, GMT = Geometmnc mean titer; mMU = Milli Merck units; cLIA = 9 valent Competitive Lummex immumoassay
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Table 18: Statistical analysis of non-inferiority of Month 7 HPV cLIA geometric mean
titres comparing 9 to 15 year old males (Lot 1) and 16 to 26 year old females (Lot 1) (per-

protocol immunogenicity population)

Comparison Group
9- w0 15-Year-Old Malss 16- 1o 26-Year-0id Females
{Companison Growgp A) {Comparison Group B) Eszmaned
(M = 568 M = 448) Faold Difference
Estimated GMT® Escnated GMT® Croup A/ Growp B° p-Vialue for
Assay (cLIA) a (MU mlL) o {mMUml) @5%Ch Noo-Inferioniny®
Azn-HPV & 559 10847 328 200.8 231 207,159 0.001
Asg-HPV 11 559 14871 332 704.8 210(1.88, 234) 0.001
Ang-HPV 16 569 g4280 E ] 35224 2450219, 279 0.001
Asg-HPV 18 567 28223 345 882.7 320280, 3.69 0.001
Asg-HPV 31 564 22112 40 7539 295240, 3.39) 0001
Asn-HPV 33 567 11087 354 466.8 157229, 218) 0.001
Ang-HPV 45 570 207.0 358 3723 333289 384) 0.001
Ant-HPV 32 568 103738 337 4198 247219279 0.001
Apt-HPV 38 568 1,567.7 in 590.5 266(237,298) 0.001

Orverall conclwsion: The pon-inferionity criteria was met for all 9 HFV rypes.

for comparison group

“The estimated GMT, fold difference_associated confidence mtervals, and p-value are based on an ANCOVA model with a response of the namral log of indrvadual titers and fixed effacts

The noamnfenonty critenon for endpotmes reported 1n this table is defined a3 stanisncally lees than | $-fold decreate in Group A compared to Group B. Nomnofenonry of GMT i Group A
relatve o Group B is demonstated if the lower Limit of the 95% C1 for the fold difference is greater than 0 §7

N= Nenber of subject rndomized 1o the Mspectve vaiamnon poup whe received ar leaw | macton
o= Number of subjécts contrbuimg 1o the amalysis.
CI=Coafidence inerval, GMT = Ceomewic mesn e, mMU = Mill Merck unmity:; ¢LIA = 9 valen Competitve Lumminey, insmunos iy

Table 19: Study 002, statistical analysis of equivalence of geometric mean titres at Month
7 comparing 9-Valent HPV vaccine consistency Lots 1, 2, and 3 (per protocol
immunogenicity population)

SvHPV Vaccine Estmatad
Comparison Group A Comparison B Fold Difference p-Valne for Type
Estmated Esumamd Growp A/ Growp B Equivalence Specific
Comparison Group GMT? GMT* Conclusion
Ave
Assay (cL1A) Comparison Group N n (mMUmL) N n (mMUimL) ©5%CDH Left Rigat
B
AntHPV 6 Lot1vs. Lot2 517 1,603.6 642 536 16458 097 (0.88, 1.08) 0.001 <0.001 Equivalence is met
Ant-HPV 6 Lot1ws.Lot3 46 517 1,603.6 54 15500 1.03(0.93, 1.16) <0.001 0.001 Equivalence is mat
Anti-HPV 6 Lot2vws. Lot3 642 536 16458 54 15500 1.06 (0.95.1.19) -0.001 =0.001 Equivalence is met
Ant-HPV 11 Lot1ws.Lot2 646 517 12219 2 536 12232 1.00(0.90, 1.11) 0.001 =0.001 Equivalence is met
Anti-HPV 11 Lot1lws. Lot3 646 517 12219 644 54 11436 1.07 (.95, 1.20) <0.001 <0.001 Equivaleace is mat
Anti-HPV 11 Lot2vs. Lot3 642 536 12232 6+ 54 L1436 1.07 (095, 120) 0.001 0.001 Equivalence is mat
Ang-HPV 16 Lot1vs Lot2 646 529 6,465.1 642 542 67647 0.96 (0.86, 1.06) 0.001 0.001 Equivaleace is met
Aot -HPV 16 Lotlws.Lot3 (23] -] 6,465.1 =+ 556 6.456.5 1.00(0.90, 1.12) 0.001 0.001 Equvalence is met
Asti-HPV 16 Lot2vs. Lot3 642 542 6,764.7 L:223 556 64565 10504, 1.17) 0.001 0.001 Equivalence is met
Ant-HPV 18 Lotlvs. Lot2 531 19768 642 547 1.969.5 1.00 (0.89, 1.14) <0.001 <0.001 Equivalence is mat
Ana HPV 18 Lotlvws.Lot3 646 531 1,9768 644 563 1,7783 111 (0.98, 1.26) 0.001 0.001 Equivalence is mat
Anti-HPV 18 Lot2vs. Lot3 2 347 19695 A 563 17783 L11(0.97,1.26) 0.001 0.001 Equivalence is mat
Ang-HPV 31 Lotlvs. Lotl 512 1,742.3 642 542 1,736.2 1.00 (0.89, 1.13) =0.001 0.001 Equivalenca is mat

7.1.2.13. Results for other efficacy outcomes

Manufacturing lot consistency sub-study

The GMT responses for each of the HPV Types 6, 11, 16, 18, 31, 33,45, 52, and 58 at 4 weeks
post- Dose 3 were similar among girls, 9 to 15 years of age, randomised to 1 of 3 FMP vaccine
lots. Therefore, the primary immunogenicity hypothesis of the lot consistency sub-study was
met. These results are shown in Table 17. Similar immune responses with respect to the
percentages of subjects who seroconverted to each vaccine HPV type were demonstrated
among girls, 9 to 15 years of age, randomised to one of 3 FMP vaccine lots (Table 19 above).
Therefore, the secondary immunogenicity hypothesis of the lot consistency sub-study was met.
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7.1.3. Study V503-009/GDS01C (Study 009)
7.1.3.1.  Study design, objectives, locations and dates

Study 009 was a double blinded study to assess 9vHPV vaccine safety and immunogenicity in
females, 9 to 15 years of age, with a comparison to qHPV vaccine. The study was requested by
the EMA CHMP at Scientific Advice in 2008 EMEA/H/SA/1086/1/2008/11), and EMA PDCO in
2010 (EMEA- 000654-PIP01-09). The study was conducted solely in European countries. The
study was designed to enrol 600 females, 9 to 15 years of age. Subjects were enrolled in 2 age
strata (9 to 12 years of age, and 13 to 15 years of age at enrolment) in approximately a 1:1 ratio
and equally randomised to 9vHPV vaccine or qHPV vaccine. All subjects were administered a 3
dose regimen of 9vHPV vaccine or qHPV vaccine (at Day 1, Month 2, and Month 6). Blood
samples were collected at Day 1 and Month 7. The primary time point for evaluation of
immunogenicity was at Month 7.

Serum samples were collected from all subjects at Day 1 (prior to vaccine administration) and
Month 7 to assess anti-HPV levels. The primary time point for immunogenicity evaluation was
at Month 7 (1 month following the completion of the 3 dose regimen). 24 centres participated to
the study: 3 in Belgium, 4 in Denmark, 4 in Finland, 3 in [taly, 5 in Spain and 5 in Sweden. This
study was conducted between 23 February 2011 and 20 December 2011.

7.1.3.2. Inclusion and exclusion criteria

Inclusion criteria were 9 to 15 year old healthy girls, who had not yet coitarche and did not plan
on becoming sexually active during the study period. Other inclusions and exclusions were
similar to the other studies.

7.1.3.3.  Study treatments

Subjects received either 9vHPV vaccine or qHPV vaccine as a series of 0.5 mL intramuscular
injections administered in the deltoid region (upper arm) at Day 1, Month 2, and Month 6.

7.1.3.4.  Efficacy variables and outcomes
Primary objective

To demonstrate that administration of the 9vHPV vaccine induces non-inferior Geometric Mean
Titres (GMTs) for serum anti-HPV 16 and anti-HPV 18 compared to qHPV vaccine in
preadolescent and adolescent girls 9 to 15 years of age.

Secondary objectives

e To evaluate the tolerability of the 9vHPV vaccine in preadolescent and adolescent girls 9 to
15 years of age.

e Tosummarise humoral immune responses (including anti-HPV 6, 11, 16, 18, GMTs and
seroconversion rates at 4 weeks post Dose 3) in preadolescent and adolescent girls 9 to 15
years of age who received 9vHPV vaccine or qgHPV vaccine.

Exploratory objective

The exploratory immunogenicity endpoints are the cLIA geometric mean titres (GMTs) and the
cLIA seroconversion percentages to each of HPV 31, 33, 45, 52 and 58 by 4 weeks post Dose 3 in
the 9vHPV vaccine group.

7.1.3.5. Randomisation and blinding methods

A central randomization system (implemented through an Interactive Web Response System
[IWRS]) assigned the subject a vaccine group (blinded) and an allocation number according to
the randomised allocation schedules and then subsequently assigned a unique vaccine kit
number corresponding to the vaccine group. The randomised allocation schedule was stratified
in 2 age strata (9 to 12 years of age, and 13 to 15 years of age, at the time of enrolment) with a
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capping at 300 subjects per stratum and was based on balanced randomization blocks. Subjects
were randomised in a 1:1 ratio within each age stratum to 9vHPV vaccine or qHPV vaccine.

7.1.3.6.  Analysis populations
Randomised set

The Randomised Set consisted of all randomised subjects. A subject was considered as
randomised if a group has been assigned to the subject by the IWRS. Subjects were analysed
according to the group allocated by randomization.

Immunogenicity analysis sets
Per protocol sets

The Per Protocol Sets (PPS) served as the primary sets of subjects for the analysis of immune
responses to each of the 9 HPV types (6, 11, 16, 18, 31, 33, 45, 52, and 58). To be included in
these sets of subjects, subjects had to:

1. Have received all 3 vaccinations with the correct dose of the correct clinical material, and
each vaccination visit must occur within acceptable day ranges.

2. Have provided Month 7 serology result within acceptable days ranges post Dose 3.
Be seronegative to the appropriate HPV type at Day 1.

4. Have no other protocol violations that could interfere with the evaluation of subject's
immune response to the study vaccine.

All Type-Specific Naive Subjects with Serology (ANSS) Sets

A supportive immunogenicity analysis was carried out on the all type-specific naive subjects
with serology set. To be included in this set of subjects, subjects had to:

1. Havereceived all 3 vaccinations
2. Have provided post Dose 3 serology data
3. Beseronegative to the appropriate HPV type at Day 1

The Safety Analysis Set was defined as all subjects who received at least one dose of study
vaccine(s) and who had safety follow up data. Subjects were analysed according to the
vaccine(s) they actually received. Analyses following any doses were based on the vaccines
corresponding to the highest number of doses received by the subject.

7.1.3.7.  Sample size

This study was to randomise equally 600 girls (9 to 15 years of age) into each of the 2 groups
(9vHPV vaccine versus qHPV vaccine). The primary set of subjects for the analysis of the
immune responses was the Per Protocol Set. It was expected that there would be an
approximately 20% exclusion rate from the PPS. Thus, the primary analysis would include 480
girls (240 in each group). The non-inferiority margin is 0.67, the true GMT ratio was assumed to
be 1 and the standard deviation was estimated at 1.2 for both the HPV 16 and 18 post
vaccination titres (natural log scale). Based on 240 evaluable subjects per group and the above
elements, the study has over 90% power to demonstrate the non-inferiority of the 9vHPV
vaccine compared to qHPV vaccine for HPV 16 and 18.

7.1.3.8.  Statistical methods
Immunogenicity

9vHPV vaccine induces anti-HPV 16 and anti-HPV 18 GMTs at 4 weeks post Dose 3 that are non-
inferior to those induced by qHPV vaccine in preadolescent and adolescent girls 9 to 15 years of
age who are seronegative at Day 1 to the relevant HPV types. Each vaccine component was
analysed separately in an ANOVA model on log-transformed data. The statistical criterion for
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non-inferiority requires that the lower bound of two sided 95% confidence interval of the GMT
ratio (9vHPV vaccine versus qHPV vaccine) be greater than 0.67 for each of the HPV 16 and 18

types.
Safety

Safety and tolerability were assessed by statistical and clinical review of all safety data collected
throughout the study. Summaries were provided for each group. Comparisons were made
between subjects receiving the 9vHPV vaccine and qHPV vaccine.

7.1.3.9.  Participant flow
Additional details are shown in Table 20 and below.

Table 20: Study 009, disposition of subjects

9vHPV Vaccine gHPV Vaccime Al
Screensd * 603
Fandemized L[] 300 R
Vaccinated (at loast ome doss) 300 {100%%) 300 {100%:) 600 (100%)
Cmg dess (omby) 2 (0.7%) . 2 (D.3%)
Two dosas (oaly) 2 (0. 7% 4 {1.3%) & {1.0%)
Three dozas 196 (98.T%) 206 (9E. T 391 (PE.T)
Completed the smdy 254 [98.0%) 205 (9B.3%) 389 (98.2%)
W ithdrawm b (2.0%] J(L.T™a) 11 (1.8%)
Adverse event 1{D.3%) 1 (0.3%) 2 (D.3%)
Withdrawal by subject 2 (0. 7% I{1.0%) 5 (0.8%)
Protocol viclation 1 (0.3%:) . 1{D.2%:)
Laost to fallow-up 2 (0.7%) 1 (0.3%:) 3 (D.5%:])

Porcantzess are calculaied based on the number of madomized subjects
* Imformed Consent | Assend obvizined

7.1.3.10. Major protocol violations/deviations

The main reason for excluding subjects from the Per Protocol Sets was pre-vaccination
seropositivity, reported for 32 subjects (10.7%) receiving gHPV vaccine and 17 subjects (5.7%)
receiving 9vHPV vaccine. Seropositivity was mainly reported for HPV types 6 and 58.
Non-compliance with blood sample requirements was reported for 17 subjects in each
vaccination group. In particular, the interval between Dose 3 and serum sample was over 49
days for 16 subjects, and post Dose 3 immunogenicity evaluation was not available for 14
subjects. Regarding compliance with vaccination schedule, protocol deviations were reported
for 4 subjects receiving 9vHPV vaccine and 5 subjects receiving qHPV vaccine. Eight subjects, 4
in each group, had incomplete vaccination schedule and 1 subject received Dose 3 of qgHPV
vaccine out of the acceptable day ranges. General protocol deviations were identified for 20
subjects: 9 subjects from 9vHPV vaccine group and 11 subjects from the qHPV vaccine group.
Administrations of incorrect clinical material (kit number administered different from number
allocated) were observed for 4 subjects; 6 subjects received vaccine that had been frozen; 1
subject received qHPV vaccine in two times (that is unreliable administration of a study vaccine
dose).

7.1.3.11. Baseline data

Demographic data and other baseline characteristics were similar for subjects receiving 9vHPV
vaccine and subjects receiving qHPV vaccine. Mean (SD) age at first dose was 12.6 (1.9) years
for all randomised subjects, 11.0 (1.0) years for the 300 subjects in the stratum 9 to 12 years old
and 14.3 (0.8) years for the 300 subjects in the stratum 13 to 15 years old.
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7.1.3.12. Results for the primary efficacy outcome

The primary objective of the study was met: the non-inferiority of the 9vHPV vaccine compared
to qHPV vaccine was demonstrated for HPV16 and HPV18 since the lower bound of the two
sided 95% CI around the post Dose 3 GMT ratio (9vHPV vaccine/qHPV vaccine) is greater than
0.67 for both HPV types (Table 21). Anti-HPV 6 and anti-HPV 11 GMTs were comparable in
subjects administered a 3 dose regimen of 9vHPV vaccine or a 3 dose regimen of qHPV vaccine.
All subjects seroconverted to the HPV types 6, 11, 16 and 18 after receiving the 3 dose schedule
of the qHPV vaccine.

Table 21: Study 009, non-inferiority comparison of post-Dose 3 Anti-HPV Types 16 and
18 GMTs -9vHPV vaccine versus qHPV vaccine - HPV specific per protocol set

WHPV Varcize gHPY Vaccine
(=300 H=3010)
Estimated
GMT ratie  p-value for
GMT GMT $vHFV /qHPFY  nen-
Aszay (fLIl) » (mMUmL) [#% CI] n (mMUmL} [#5% CI] [#5% CI]  imferiority

Anti-HFV 16 276 67385 [6134.5:7404.1] 270 6BE74  [GI20.B;7625.5] 097 [0.851.11] <=0.001
Anti-HPV I3 276 19366 [17T37.3:2203.7] 269 179546 [15367.22057.3] 1.0B [0.91;129] <=0.001

Ths sstimmted GV ratic, associated confidence iranal and p-1alng 2re bessd an am ANOV A medsl including o and ams
sramns a5 ndepemdars varnahles
cLIA=C itive Lumnex Inssinn Asson: CI=Confidence Inteaval: CAT="eomotmic Maan Titre; mbU=0METH Manck amits

7.1.3.13. Results for other efficacy outcomes

Table 22 presents the post Dose 3 GMTs of the HPV types included in the 9vHPV vaccine, for
both groups (except for HPV types 16 and 18 which are presented in Table 21). All subjects
seroconverted to the 9 HPV types after receiving the 3 dose schedule of the 9vHPV vaccine,
except one subject who did not seroconvert to HPV45. Although the GMTs are low, qHPV
vaccine induced some post Dose 3 immune responses to the HPV types not included in the
vaccine, including a seroconversion rate of 73.5% for HPV31, 54.8% for HPV58, 21.0% for
HPV45, 20.4% for HPV33, and 3.3% for HPV52.

Table 22: Study 009, summary of post Dose 3 anti-HPV types 6, 11, 16, 18, 31, 33, 45, 52
and 58 GMTs by vaccination group - HPV specific per protocol set

SvHPV Vaccine qHFV Vaccine
(N=300) N=300)
GMT GMT

Aszay (cLIA) 5 (mMU/mL) [95% CT] 1 (mMUimlL) [958 CI]
Ant-HPV € 273 1679.4 [1518.9;18569] 261 15659 [1412.2:1736.3]
Ant-HPV 11 273 13156 [1183.5;1962.0] 261 14173 [1274.2;1576.5]
Ant-HPV 31 276 17704 [1585.7,1976.6] 268 223 185261
Anti-HPV 33 275 9371 [3453.10339] 268 30 3.6:4.5]
Ant-EHPV 45 375 6214 F45.47102] 111 32 [28.36]
Ansi-HPV 32 276 9373 [83735:.10069] 260 19 [1B21]
Anti-HPV 38 267 13456 [1218.3;145932] 261 93 [5.1:10.9]

cLIA=Competitive Luminex [zaemma Azsany: CI=ConSidence Intaral CMT=5ecoome Mean Timrs;
phTU=METH Marck itz
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7.2. Other efficacy studies
7.2.1.  Study V503-005 (Study 005)

Study 005 addressed concomitant administration of 9vHPV vaccine with Menactra, Adacel. It
was an open label study to assess 9vHPV vaccine safety and immunogenicity in females and
males, 11 to 15 years of age, administered concomitantly with Menactra and Adacel. The study
was designed to enrol 620 females, 11 to 15 years of age, and 620 males, 11 to 15 years of age.
Subjects were equally randomised to a concomitant cohort or a non-concomitant cohort.
Subjects enrolled in the concomitant cohort were administered 9vHPV vaccine, Menactra, and
Adacel at Day 1.

Subjects in the non-concomitant cohort were administered 9vHPV vaccine at Day 1, and
Menactra and Adacel at Month 1. All subjects were administered a second and third dose of
9vHPV vaccine at Month 2 and Month 6. Blood samples were collected at Day 1, Month 1, Month
2,and Month 7.

The primary time point for evaluation of 9vHPV vaccine immunogenicity was 1 month following
administration of the third dose of 9vHPV vaccine. The primary time point for evaluation of
Menactra and Adacel immunogenicity was 1 month following administration of Menactra and
Adacel. Baseline bloods were collected for comparison.

7.2.1.1. Primary immunogenicity objectives

1. To demonstrate that a first dose of the 9 valent HPV L1 VLP vaccine administered
concomitantly with Menactra and Adacel induces non-inferior anti-HPV 6, 11, 16, 18, 31,
33,45, 52, and 58 Geometric Mean Titres (GMTs) in preadolescent and adolescent boys and
girls 11 to 15 years of age compared with the administration of the 9 valent HPV L1 VLP
vaccine alone.

2. To demonstrate that Menactra administered concomitantly with Adacel and a first dose of
the 9 valent HPV L1 VLP vaccine induces non-inferior immune responses with respect to
seroconversion percentages to Neisseria meningitidis serogroups A, C, Y, and W-135 in
preadolescent and adolescent boys and girls 11 to 15 years of age compared with the
administration of Menactra concomitantly with Adacel.

3. Todemonstrate that Adacel administered concomitantly with Menactra and a first dose of
the 9 valent HPV L1 VLP vaccine induces non-inferior immune responses to diphtheria,
tetanus, and pertussis in preadolescent and adolescent boys and girls 11 to 15 years of age
compared with the administration of Menactra concomitantly with Adacel.

7.2.1.2.  Secondary objectives:

1. To demonstrate that a first dose of the 9 valent HPV L1 VLP vaccine administered
concomitantly with Menactra and Adacel induces non-inferior immune responses with
respect to seroconversion percentages to HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58 in
preadolescent and adolescent boys and girls 11 to 15 years of age compared with the
administration of the 9 valent HPV L1 VLP vaccine alone.

2. To demonstrate that Menactra administered concomitantly with Adacel and a first dose of
the 9 valent HPV L1 VLP vaccine induces non-inferior GMTs for Neisseria meningitidis
serogroups A, C, Y, and W-135 in preadolescent and adolescent boys and girls 11 to 15
years of age compared with the administration of Menactra.

Subjects were stratified by gender (1:1 ratio) and randomly assigned to 1 of 2 vaccination
groups in a 1:1 ratio. Subjects in Vaccination Group 1 (referred to as the Concomitant Group)
received the first dose of 9vHPV vaccine in the deltoid muscle of the non-dominant arm and
Menactra and Adacel were administered concomitantly at separate injection sites at least 2
inches apart in the deltoid muscle of the dominant arm on Day 1. Subjects in Vaccination Group
2 (also referred to as Non-concomitant Group) received the first dose of the 9vHPV vaccine on
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Day 1 and Menactra and Adacel at Month 1. Subjects in both vaccination groups received the
second dose of the 9vHPV vaccine at Month 2 and the third dose at Month 6. The disposition of
subjects was provided.

7.2.1.3. Inclusion criteria

Healthy, preadolescent and adolescent boys and girls, 11 to 15 years of age whose parent/legal
guardian and the subjects themselves fully understood study procedures, alternative treatments
available, the risks involved with the study, and voluntarily agreed to participate by giving
written informed consent/assent. They were able to read, understand, and complete the
vaccination report card (VRC) and must have agreed to provide study personnel with primary
telephone number as well as an alternate telephone number for follow up purposes. Subjects
must not yet have had coitarche and must have agreed to refrain from sexual activity
throughout the course of the study and must have previously received a documented, full
primary vaccination series against diphtheria, tetanus, and pertussis (not in the last 5 years).
Also must not be immunosuppressed or enrolled in more than one clinical study (as in the other
studies).

7.2.1.4. Immunogenicity measurements

Serum collected from subjects at Day 1 and Month 7 underwent analysis of anti-HPV 6, 11, 16,
18, 31, 33, 45, 52, and 58 responses by 9vHPV vaccine competitive Luminex Immunoassay
(HPV-9 cLIA). Serum was analysed to support the primary study objectives and a secondary
objective. Serum collected at Day 1 and Month 1 for Group 1 (Concomitant Group), and at Month
1 and Month 2 for Group 2 (Non-concomitant Group), underwent antibody testing for N.
meningitidis serogroups A, C, Y, and W-135, diphtheria, tetanus, and pertussis (PT, FHA, FIM,
PRN). Meningococcal antibodies were measured by Serum Bactericidal Assay. Diphtheria
antibodies were measured by diphtheria antitoxin cell culture assay. Tetanus antibodies were
measured by tetanus antitoxin enzyme immunoassay (EIA). Pertussis antibodies were
measured by anti-PT enzyme-linked immunosorbent assay (ELISA), anti-FHA ELISA, anti-PRN
ELISA, and anti-FIM ELISA. The descriptions of all serologic assays used in this study are
provided under immunogenicity measurements in the protocol.

7.2.1.5.  Statistical planning and analysis:
Immunogenicity

The primary and secondary endpoints for evaluating antibody responses to 9vHPV vaccine
were GMTs to HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58 at Week 4 post Dose 3 and the
percentages of subjects who seroconverted for each HPV Type (6, 11, 16, 18, 31, 33, 45, 52, 58)
by Week 4 post Dose 3. Anti-HPV cut-offs for determining serostatus were 30, 16, 20, 24, 10, 8,
8, 8, and 8 mMU/mL for HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58, respectively. The
primary endpoints for evaluating antibody response to Menactra were the proportions of
subjects with a 4- fold or greater rise in titres for N. meningitidis serogroup A, C, Y, and W-135
one month post- vaccination of Menactra. The primary endpoints for evaluating antibody
response to the diphtheria and tetanus components of Adacel were the proportions of subjects
who achieve titres of at least 0.1 [U/mL one month post vaccination of Adacel.

The primary immunogenicity endpoints for pertussis were the GMTs to anti-PT, anti-FHA, anti-
PRN, and anti-FIM one month post vaccination of Adacel. The primary immunogenicity analysis
was done per protocol. For 9vHPV vaccine, subjects were seronegative to the specific HPV type
at baseline. Non-inferiority of anti-HPV GMTs 4 weeks post Dose 3 and pertussis GMTs 1 month
post- vaccination with Adacel was based on one-sided tests of non-inferiority comparing GMTs
for each component. An analysis of variance (ANOVA) model (1 for each component) was used
with a response of loge individual titres and fixed effects for vaccination group and gender. Non-
inferiority of anti-HPV seroconversion rates, of serologic responses to diphtheria and tetanus
was tested by one-sided tests of non-inferiority comparing proportions for each component.
These tests were conducted based on methods developed by Miettinen and Nurminen.
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Statistical analysis

Anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18, Anti-HPV 31, anti-HPV 33, anti-HPV 45, anti-
HPV 52, and anti-HPV 58 cLIA GMT'’s at 4 weeks post Dose 3 and the percentage of subjects who
seroconverted by 4 weeks post Dose 3 were compared between the group receiving 9vHPV
vaccine + Menactra and Adacel concomitantly and the group receiving the vaccines non-
concomitantly. The statistical criterion for non-inferiority with respect to GMTs required that
the lower bound of the 95% confidence interval (CI) for the fold difference in GMTs
(concomitant vaccination over non-concomitant vaccination) exclude a 2 fold decrease or more
for all 9 vaccine HPV types.

7.2.1.6. Results

This non-inferiority criterion was met for all HPV types. This is summarised in Table 23. With
respect to seroconversion rates, the statistical criterion for non-inferiority required that the
lower bound of the 95% CI for the differences in proportions between the Concomitant Group
and the Non-concomitant Group exclude a decrease of 5 percentage points or more. This non-
inferiority criterion was met for all HPV types. The non-inferiority criterion for acceptable levels
of titres to N. meningitidis serogroups A, C, Y, and W-135 at 4 weeks post vaccination with
Menactra and Adacel required that lower bound of the 97.5% CI for the differences in
proportions between the Concomitant Group and Non-concomitant Group exclude a decrease of
10 percentage points or more. This non-inferiority criterion was met for the four N. meningitidis
serogroups. The non-inferiority criterion for acceptable levels of titres to diphtheria and tetanus
at 4 weeks post vaccination with Menactra and Adacel were also met. The non-inferiority
criterion for GMTs for pertussis antigens at 4 weeks post vaccination were met for all 4
pertussis antigens.

Table 23: Immunogenicity results for Study 005 statistical analysis of non-inferiority
comparing Month 7 HPV cLIA geometric mean titres (HPV types 6, 11, 16, 18, 31, 33, 45,
52 and 58) between concomitant versus non-concomitant vaccination group (per-
protocol immunogenicity population HPV)

OvHPV Vaccine + [Menacra + Adacel '] OvHPV Vaccine + [Menactra™ + Adacel ]
(Concomitant) {(Non-concomitant)
(Companson Group A) (Comparison Group B) Estimated
(N=619) (N=4618) Fold Difference
Estimated GMT Estimated GMT Group A / Group B p-Value for
Assay (cLIA) n (mMU/mlL) n (mMU/mL) (93% CI) NonInfenonty*
Anti HPV 6 501 2,108.7 514 2,260.7 097 (0.88, 1.08) 0.001
Anti-HPV 11 502 14950 514 1.547.2 097(087.107) 0.001
Anti-HPV 16 513 88826 530 9.027.6 0.98 (0.89, 1.09) 0.001
Anti-HPV 18 316 26104 535 263309 099(088.1.12) 0.001
Anti-HPV 31 514 24394 336 2.3343 1.04(093.1.17) 0.001
Anti-HPV 33 520 1,268.5 537 1,276.3 0.99(0.89, L.11) 0.001
Anh-HPV 43 33 9478 339 8638 1.10(097.125) 0.001
Anti-HPV 52 521 1,082.7 538 1,103.7 0.98(0.88, 1.10) 0.001
Anti HPV 58 519 15328 537 1,555.1 0.99 (088, 1.10) 0.001
Overall conclusion: The non-inferiority criterion was met for all 9 HPV types.
*The nomnfenionty critenton for endpoints reported in this table 15 defined as statistically less than a 2-fold decrease m Group A compared to Group B. Nomnfenonty of GMT m Group A
relative to Group B is demonstrated if the lower limit of the 95% CI for the fold difference 1s greater than 0.5
The estimated GMT, fold difference, associated confidence mtervals. and p-values are based on a statistical analysis model
N = Number of subjects randomized to the respective vaccination group who received at least 1 mjecton
1= Number of subjects contnbuting to the analysis
CI=Confidence mterval; GMT = Geometric mean titer; mMU = Milli Merck wnits: ¢LIA = Competitive Lumuinex immmmoassay; 9vHPV = Nine-Valent Human Papillomavirus (Types 6.
11,16, 18, 31, 33,45, 52, 58) Recombinant Vaccme

7.2.2.  Protocol V503-006 (Study 006)

This was a Phase Il randomised, international, placebo controlled, double blind clinical trial to
study the tolerability and immunogenicity of 9vHPYV, given to females 12 to 26 years of age who
have previously received Gardasil. This was a multicentre study conducted at 10 US and 22
non-US sites. Study 006 was a double blinded, placebo-controlled study to assess 9vHPV vaccine
safety and immunogenicity in prior gHPV vaccine recipients. The study was designed to enrol
900 females, 12 to 26 years of age. The 12 to 26 year old age range was selected as the most
likely age range to receive a follow up vaccination with 9vHPV vaccine, should the vaccine be
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licensed. Approximately 180 healthy females 12 to 15 years of age and 720 healthy females 16
to 26 years of age were to be enrolled in the study. Subjects were randomised in a 2:1 ratio to
9vHPV vaccine or placebo. All subjects were administered a 3 dose regimen of vaccine or
placebo (at Day 1, Month 2, and Month 6). Blood samples were collected at Day 1 and Month 7.
All subjects enrolled in the study were to have received the qHPV vaccine as a 3 dose regimen
administered within a period of 1 year. The last dose of qHPV vaccine had to have been
administered at least 1 year prior to enrolment. This ensured that anti-HPV 6, anti-HPV 11, anti-
HPV 16, and anti-HPV 18 levels had decreased from post vaccination peak levels and were
generally in the same range at enrolment in all study participants.

7.2.2.1. Objectives

The primary objective was to evaluate the tolerability of the 9 valent HPV L1 VLP vaccine in
adolescent girls and young women 12 to 26 years of age who have previously received a 3 dose
regimen of Gardasil. The secondary objective was to demonstrate that the 9 valent HPV L1 VLP
vaccine is immunogenic with respect to HPV Types 31, 33, 45, 52, and 58 in adolescent girls and
young women 12 to 26 years of age who have previously received a 3 dose regimen of Gardasil .
Serum samples were collected from all subjects at Day 1 (prior to vaccine administration),
Month 2, and Month 7 to assess anti-HPV levels. The primary time point for immunogenicity
evaluation was at Month 7 (1 month following the completion of the 3 dose regimen). The
disposition of subjects and inclusion criteria were provided.

7.2.2.2.  Statistical planning and analysis:
Immunogenicity

The modified per-protocol immunogenicity (mPPI) population was the population from which
inferences about the immune responses were made. To address the immunogenicity hypotheses
that the 9vHPV vaccine induced acceptable immune responses to HPV 31, 33, 45,52, and 58 in
prior Gardasil recipients, the null hypothesis was that the percentage of subjects who were
seropositive for a given HPV type at 4 weeks post Dose 3 is 90% and it was tested against the
alternative hypothesis that the percentage of seropositivity was > 90% at a 1 sided 0.025 alpha
level. The statistical analysis used the confidence interval approach. The percentage of
seropositivity to a given HPV type at 4 weeks post Dose 3 in the 9vHPV group was calculated.
The associated 95% confidence interval was constructed based on the exact binomial method
for a single proportion proposed by Clopper-Pearson. Acceptability was defined as the lower
bound of the 95% confidence interval for the seropositivity percentage being greater than 90%.
In addition, immunogenicity summaries of Geometric Mean Titres (GMTs) and seropositivity for
all nine HPV types at Day 1, Month 2, and Month 7 were provided by vaccination group and age
stratum.

Results

At 4 weeks post Dose 3, marked elevations in cLIA Geometric Mean Titres (GMTs) to HPV Types
31, 33, 45, 52, and 58 were elicited in the 9vHPV vaccine group. At 4 weeks post Dose 3, over
98% of subjects in the mPPI population in the 9vHPV vaccine cohort were seropositive for HPV
Types 31, 33, 45, 52, and 58. Seropositivity rates for HPV Types 31, 33, 45, 52, and 58 were all
statistically greater than 90% in the 9vHPV vaccine group. Therefore, the secondary
immunogenicity hypothesis was met.

7.2.3.  Protocol V503-007 (Study 007)

Study 007 was a Phase III open label clinical trial to study the immunogenicity and safety of
V503, a multivalent human papillomavirus (HPV) L1 Virus-Like Particle (VLP) vaccine, given
concomitantly with Repevax in preadolescents and adolescents (11 to 15 Year Olds). There
were 20 sites/investigators in 5 countries in Europe (Austria, Belgium, Denmark, Finland, and
Germany) and 2 sites/investigators in 1 country in Southeast Asia (Thailand) received study
vaccine. The study was conducted between 26 April 2010 to 16 June 2011. The study was
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designed to enrol 520 females, 11 to 15 years of age, and 520 males, 11 to 15 years of age.
Subjects were equally randomised to a concomitant cohort or a non-concomitant cohort.
Subjects enrolled in the concomitant cohort were administered 9vHPV vaccine and Repevax at
Day 1. Subjects in the non- concomitant cohort were administered 9vHPV vaccine at Day 1 and
Repevax at Month 1. All subjects were administered a second and third dose of 9vHPV vaccine
at Month 2 and Month 6.

Blood samples were collected at Day 1, Month 1, Month 2, and Month 7. The primary time point
for evaluation of 9vHPV vaccine immunogenicity was 1 month following administration of the

third dose of 9vHPV vaccine. The primary time point for evaluation of Repevax immunogenicity
was 1 month following administration of Repevax. The study design is summarised in Table 24.

Table 24: Study 007, design and schedule of blood draws

Study Visits
Group Activity Day 1 Month 1 Month2 | Month6 Month 7
Group 1 .
(c - — SwHPV vaccine + vHPV OvHPV
v mﬂm Vaccimation Repevax™ vaccme vaccme
~320 Subjects e Antibodies to All Antibodies to Aptibodias 1o
- “OEY Antipens Repeavag ™ vHPV vaccine
— {prevaccinaton) Anngens Aprizens
Group 2 Repevax'™ ot vy
(Non- Vaccmation OvHPV vaccme ii‘fn‘e f;f;'ﬁ
concomitant
Group) Antibodies to Antibodieste | Anmibodies hodin
~520 Subjects Serolozy ovHPV vaccine Bepevax™ o .-!nut-?daea -
Testing Anfigens Annigens Repevax™ F'L'I{.\F:\.t-l :‘ac::me
{prevaccination) | (prevaccination) Anfigens IR
T ovHPV vaccine = Nine-Valenr Human Papillomawvirus (Types 6, 11, 16, 18, 31, 33, 45, 52, 58) Recombirant Vaccine or 9-
valent HPV L1 VLP

7.2.3.1. Primary immunogenicity objectives

1. To demonstrate that a first dose of the 9 valent HPV L1 VLP vaccine administered
concomitantly with Repevax induces non-inferior anti-HPV 6, 11, 16, 18, 31, 33, 45, 52, and
58 Geometric Mean Titres (GMTs) in preadolescent and adolescent boys and girls 11 to 15
years of age compared with the administration of the 9 valent HPV L1 VLP vaccine
separately.

2. To demonstrate that Repevax administered concomitantly with a first dose of the 9 valent
HPV L1 VLP vaccine induces non-inferior immune responses to diphtheria, tetanus,
poliovirus types 1, 2, and 3, and pertussis in preadolescent and adolescent boys and girls 11
to 15 years of age compared with the administration of Repevax.

7.2.3.2.  Primary safety objective

To evaluate the tolerability of the concomitant administration of a first dose of the 9 valent HPV
L1 VLP vaccine with Repevax in preadolescent and adolescent boys and girls 11 to 15 years of
age. Subject disposition is show in Table 25. Subjects received a 0.5 mL intramuscular dose of
9vHPV vaccine at Day 1, Month 2, and Month 6. Subjects also received a 0.5 mL intramuscular
dose of Repevax (Group 1 Concomitant Group) on day 1 or at Month 1 (non-concomitant group).
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Table 25: Study 007, subject disposition

SvHPV vaccine + SvHPV vaccine +
Repevax™ Repevax™
(Concomitant)’ (MNon-concomitznt) Total

SCREENING FAILURES: 17
RANDOMIZED: 526 528 1.054

Male (age range) 262 (11 to 15) 264 (11 to 15) 526 (11 to 13)

Female (aze ranze) 264 (11 o 15) 264 (11 to 15) 528 (11 t0 15)
COMPLETED: 521 517 1.038
DISCONTINUED: 5 11 16

Lost to Follow-up 0 1 1

Withdrawal by subject 5 10 15
" 9vHPV vaccine and Repevax™ administered on Day 1 at different injection sites
' 9vHPV vaccine administered on Day 1 followed by Repevax™ administered at Month 1

7.2.3.3. Inclusion criteria

Healthy, preadolescent and adolescent boys and girls 11 to 15 years of age whose parent/legal
guardian and the subjects themselves fully understood study procedures, alternative treatments
available, the risks involved with the study, and voluntarily agreed to participate by giving
written informed consent/assent. Subjects must not yet have had coitarche and must have
agreed to refrain from sexual activity throughout the course of the study and must have
previously received a documented, full primary vaccination series against diphtheria, tetanus,
pertussis, and poliovirus (inactivated and/or oral poliovirus) but not in the last 5 years.

7.2.3.4. Immunogenicity measurements

Serum collected from all subjects at Day 1 and Month 7 underwent analysis of anti-HPV 6, 11,
16, 18, 31, 33,45, 52, and 58 responses by 9vHPV vaccine competitive Luminex Immunoassay
(HPV-9 cLIA). Serum was analysed to support the primary study objectives and to support assay
development work. Serum collected at Day 1 and Month 1 for Group 1 (Concomitant Group) and
Month 1 and Month 2 for Group 2 (Non-concomitant Group) underwent antibody testing for
diphtheria, tetanus, pertussis (PT, FHA, FIM, PRN), and poliovirus types 1, 2, and 3. Diphtheria
antibodies were measured by diphtheria antitoxin cell culture assay. Tetanus antibodies were
measured by tetanus antitoxin enzyme immunoassay (EIA). Pertussis antibodies were
measured by anti-PT enzyme-linked immunosorbent assay (ELISA), anti-FHA ELISA, anti-PRN
ELISA, and anti-FIM ELISA. Poliovirus antibodies were measured by poliovirus antibody
microneutralization assay (MNA) to detect serum neutralizing antibodies to poliovirus before
and after vaccination with poliovirus containing vaccine.

7.2.3.5.  Safety measurements

All subjects received a VRC which was to be completed by the parent or guardian at the Day 1,
Month 1, Month 2, and Month 6 study vaccination visits, and Month 7 study visit.

7.2.3.6.  Statistical planning and analysis
Immunogenicity

The primary and secondary endpoints for evaluating antibody responses to 9vHPV vaccine
were GMTs to HPV 6, 11, 16, 18, 31, 33, 45, 52, and 58 by 4 weeks post Dose 3 and the
percentages of subjects who seroconverted for each HPV Type (6, 11, 16, 18, 31, 33, 45, 52, and
58) by 4 weeks post Dose 3. Anti-HPV cut-offs for determining sero status were 30, 16, 20, 24,
10, 8, 8, 8, and 8 mMU/mL for HPV Types 6, 11, 16, 18, 31, 33, 45, 52, and 58, respectively. The
primary endpoints for evaluating antibody response to Repevax were the proportions of
subjects who achieved acceptable levels of titres to diphtheria, tetanus, and polio, and GMTs for
pertussis (anti- PT, anti-FHA, anti-PRN, and anti-FIM) 4 weeks post vaccination with Repevax.
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The targeted titter levels were = 0.1 IU/mL for diphtheria and tetanus, and neutralizing
antibodies at = 1:8 dilution for all poliovirus types.

7.2.3.7.  Statistical analysis

The primary immunogenicity analysis was done per protocol. For responses to 9vHPV vaccine,
subjects were required to be seronegative to the specific HPV type at baseline. Non-inferiority of
anti-HPV GMTs 4 weeks post Dose 3 and pertussis GMTs 1 month post vaccination with
Repevax was based on one-sided tests of non-inferiority (conducted at the 0.025 significance
level) comparing GMTs between the Concomitant Group and the Non-concomitant Group for
each component. An analysis of variance (ANOVA) model (1 for each component) was used with
aresponse of loge individual titres and fixed effects for vaccination group and gender. Non-
inferiority of anti-HPV seroconversion rates and of serologic responses to diphtheria, tetanus,
and polio was tested by one-sided tests of non-inferiority comparing proportions between the
Concomitant Group and the Non-concomitant Group for each component. These tests were
conducted based on methods developed by Miettinen and Nurminen. All tests were conducted
at the 0.025 significance level. Success in this study was declared if the primary hypotheses of
non-inferiority were demonstrated for all components of both 9vHPV vaccine and Repevax.

7.2.3.8. Results

Immunogenicity: Anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18, anti-HPV 31, anti-HPV 33,
anti-HPV 45, anti-HPV 52, and anti-HPV 58 cLIA GMTs at 4 weeks post Dose 3 and the
percentage of subjects who seroconverted by 4 weeks post Dose 3 were compared between the
Concomitant group and the Non-concomitant Group. The statistical criterion for non-inferiority
with respect to GMTs required that the lower bound of the 95% confidence interval (CI) for the
fold difference in GMTs (concomitant vaccination over non-concomitant vaccination) exclude a
2 fold decrease or more for all 9 vaccine HPV types. This non-inferiority criterion was met for all
HPV types. With respect to seroconversion rates, the statistical criterion for non-inferiority
required that the lower bound of the 95% CI for the differences in proportions between the
Concomitant Group and the Non-concomitant Group exclude a decrease of 5 percentage points
or more. This non-inferiority criterion was met for all HPV types.

For Repevax seroconversion rates, the statistical criterion for non-inferiority required that the
lower bound of the 95% CI for the differences in proportions between the Concomitant Group
and Non-concomitant Group exclude a decrease of 10 percentage points or more for the
comparison of subjects who achieved acceptable levels of titres to diphtheria, tetanus, and
poliovirus types 1, 2, and 3 at 4 weeks post vaccination with Repevax This non-inferiority
criterion for seroconversion rates for Repevax as met for all antigens. The non-inferiority
criterion for GMTs for pertussis (anti- PT, anti-FHA, anti-PRN, and anti-FIM) at 4 weeks post
vaccination in the Concomitant Group versus the Non-concomitant Group required that the
lower bound of the 95% CI for the fold difference in GMTs (concomitant vaccination over non-
concomitant vaccination) exclude a 1.5 fold decrease or more for all 4 pertussis antigens. This
non-inferiority criterion was met for all 4 pertussis antigens.

7.3. Analyses performed across trials (pooled analyses and meta-
analyses)

N/A

7.4. Evaluator’s conclusions on clinical efficacy for 9vHPV

e In study participants, administration of a 3 dose regimen of 9vHPV vaccine to females, 16 to
26 years of age, was shown to reduce the overall risk for development of cervical (CIN),
vulvar (VIN) and vaginal (ValN) disease; the risk of having an abnormal Pap test,

Submission PM-2014-01099-1-2 Extract from the Clinical Evaluation Report for GARDASIL 9 - Human Page 57 of 72
Papillomavirus 9-Valent Vaccine, Recombinant - Merck Sharp & Dohme Australia Pty Ltd - FINAL



Therapeutic Goods Administration

particularly a Pap test that is predictive for CIN 2/3 and, therefore, requires colposcopic
follow up; and their risk of undergoing cervical and external genital diagnostic and
therapeutic procedures, especially definitive therapy procedures.

o The protective efficacy induced by the 9vHPV vaccine is durable through at least 4 years
post vaccination with respect to infection and disease related to the HPV vaccine types.

e The 9vHPV vaccine induces robust anti-HPV 6, anti-HPV 11, anti-HPV 16, anti-HPV 18, anti-
HPV 31, anti-HPV 33, anti-HPV 45, anti-HPV 52, and anti-HPV 58 responses through at least
1.5 years post vaccination.

e Administration of a 3 dose regimen of 9vHPV vaccine to females, 9 to 15 years of age, should
have protective efficacy against cervical, vulvar, and vaginal infection and disease caused by
HPV types 31, 33, 45, 52, and 58. This conclusion is based on numerically superior and
statistically non-inferior anti-HPV 31, anti-HPV 33, anti-HPV 45, anti-HPV 52, and anti-HPV
58 responses induced by 9vHPV vaccine in females, 9 to 15 years of age, compared with
anti-HPV responses induced in females, 16 to 26 years of age (the population used to
establish 9vHPV vaccine efficacy). (immunobridging evidence, as shown for gHPV).

e Administration of a 3 dose regimen of 9vHPV vaccine to males, 9 to 15 years of age, should
have protective efficacy against external genital infection and disease caused by HPV types
31, 33, 45, 52, and 58. This conclusion is based on numerically superior and statistically
non-inferior anti- HPV 31, anti-HPV 33, anti-HPV 45, anti-HPV 52, and anti-HPV 58
responses induced by 9vHPV vaccine in males, 9 to 15 years of age, compared with anti-HPV
responses induced in females, 16 to 26 years of age (the population used to establish 9vHPV
vaccine efficacy). (Immunobridging evidence, as shown for gHPV).

o The final manufacturing process of 9vHPV vaccine produces materials that generate
consistent Month 7 anti-HPV cLIA responses.

e Concomitant administration of a 3 dose regimen of 9vHPV vaccine with Menactra and
Adacel results in antibody responses to 9vHPV vaccine, Menactra and Adacel components
that are comparable to those observed when 9vHPV vaccine is not administered
concomitantly with Menactra and Adacel.

e (Concomitant administration of a 3 dose regimen of 9vHPV vaccine with Repevax results in
antibody responses to 9vHPV vaccine and Repevax components that are comparable to
those observed when 9vHPV vaccine is not administered concomitantly with Repevax.

e Administration of a 3 dose regimen of 9vHPV vaccine in females, 12 to 26 years of age, who
were previously administered a 3 dose regimen of gHPV vaccine, results in the following:
(1) high seroconversion rates with respect to HPV 31, 33, 45, 52, and 58; (2) anti-HPV 6,
anti-HPV 11, anti-HPV 16, and anti-HPV-18 responses that are higher than anti-HPV 6, anti-
HPV 11, anti-HPV 16, and anti-HPV-18 responses following administration of a 3 dose
regimen of 9vHPV vaccine in females, 12 to 26 years of age, naive to prior HPV vaccination.

8. Clinical safety

8.1. Studies providing evaluable safety data
All the studies submitted in this dossier provided evaluable safety data:

The 6 Phase III 9vHPYV clinical studies described in Section 7 were conducted in female subjects
9 to 26 years of age and male subjects 9 to 15 years of age. The population considered for
evaluation of safety (‘Safety Population’) was defined as all subjects who:

— Received at least one injection and had follow up data, and
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— were enrolled in Protocols V503-001, V503-002, V503-005, V503-006, V503-007, or
V503- 009/GDS01C, and received the mid dose formulation of the 9vHPV vaccine or
gHPV vaccine. This is summarised in Table 26. Thus, the safety population excludes
subjects enrolled in Part A of Study 001 who received the low dose formulation or the
high dose formulation of 9vHPV vaccine, and subjects enrolled in Study 006 who
received placebo.

Table 26: Listing of protocols that provided safety data (Protocols 001, 002, 005, 006, 007

and 009/GDS01C)
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Table 26 (continued): Listing of protocols that provided safety data (Protocols 001, 002,
005, 006, 007 and 009/GDS01C)

Vaconanen
Crowp: and .
Numbes of c’“d;g::f” o
Protecal Subjects Wha Z .
[Reference] Stody Desizn Eeceived 3t Legst] Fandomized: Mean Safety Resnlts snd Cynchzivn:
2 A Arge;, apd Az: Ranze
Injection of the t Earollm
Correct Clinical attaredment
Al atarial (V)
[CF GD'S'!"C Rsndomized, WHIV 1arane Females 600 Ezenlrs Frem Doy 1to Menth 7, 5 comparable perceataze of mris repored 3¢ [2ast one AE following
5 I PV wvaccine- (=300} Males. 0 sdmipistration of the SvEPV vaccine (23.3%) and ¢HPV vaccine (20.5%). Similady, 2 conmanable
comtrolled double- | gHPV vaccize Mean Aze: 126 percentage of girls reporied gt [e1st ope imjection-sile reaction from Day 1 to Day 5, following
blmd {=300) ApeBanrs. 0015 sdministration of the SvEFV vaccine (91.8%) and qFP'V vaccioe l’iE,."’u,- _muJ.l:u:uesubjefls

IO EENICTY
and safery sudy of
the SvHET

Tacdne

reperied sweling (47 8% after WHPV vaccine compared to 38 0% after gHPV waccine). Heowever, 2
_en.pu:ll.bem_ibc of subjecty re=ported severs injecton-sie swelling. 18 [6.0%) rubjects after
SWHPV vaccine snd 19 (6.3%) subjects afier the qHPV vacrine (data nof presenied in the symepsis)
Taree (3) sebects reported SAE: (1 in the SvHPV vaccine mrowp, 2 in the gHFW wnccme rroup), none
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injection-zie .w\.e'l.'l_'g compered to gHPFYV vaccine.

8.1.1. Pivotal efficacy studies

In the pivotal efficacy studies, the safety data was collected as detailed in Table 26 and Table 27.
General adverse events (AEs) were assessed by subjects or guardians on recording cards (VRC)
and by investigators, as were AEs of particular interest, including local and generalised
reactions post- vaccination and any new diseases present at final assessment.

Table 27: Number of subjects enrolled by protocol and age who received 9vHPV vaccine
(Protocols 001, 002, 005, 006, 007, and 009) for safety analysis

Yumber of Subjects Enrolled by Ape (Tears)
Prowcol 2 10 11 12 13 14 13 16 17 1B 'lﬂI 20 a 22 ri] 4 15 6
V303-001 0 ] 1] o 0 1] 7 ] 504 634 812 | 1017 983 BE7 Ta4 72 343
V5007 (Female) 2403 ig3 333 i3 a7l i 15% 21 17 40 45 62 <] 34 2 33 48 31
VS03-002 (Mals) ] 118 14 135 a3 T0 4 o 1] 0 ] 0 ] a a o a ]
V303-007 (Female) 0 ] 305 113 74 6l ) o 0 0 ] 0 0 1} L} o 1] ]
VS03-007 (Malk) 0 ] m 11 a4 71 31 o 1] 0 ] 0 ] a a o 1] ]
VE03-006 0 ] 1] g 28 40 41 40 44 87 58 6 1 32 Er] 40 i1 15
VENE-007 (Fommale) [i] o 130 el 108 71 M 1] (] [i] b [i] i) a a i} a o
VS03-007 (Mals) 0 ] 136 46 124 Th 40 o 1] 0 ] 0 ] a a o 1] ]
V500 33 39 43 28 o3 43 39 o (] 0 ] a 1] o L1} U] 0 ]
Taotal Number of 300 £ 1110 181 867 632 ey | 147 181 611 TEL 034 1114 L0689 270 71 B0 DD
Sphjects per Aze
Category
More: & meal of 13360 subjects received at l=a= 1 injection
HNumber of Subject: Enralled by Agze (\ ears)
Prowecol g n 11 12 13 4 15 13 17 18 0 21 ) 3 ] 25 20
VE03-001 o o a o [1] ] 1} 67 o 380 jS; 835 Q17 | 1030 s T3 677 ]
Vi03-000 25 £ 5 26 E] 48 34 0 i) 0 1 o 0 L} ] ] 0 [t}
Total Number of 15 48 50 ] 1] 4% M 67 " 580 33 835 917 | 1030 ng T3 77 ]
Jubjecis per Age
Categary
Mate: Atofal of 7381 subjects recerved at least | mjection

8.1.2. Pivotal studies that assessed safety as a primary outcome

All the efficacy studies also assessed safety as a primary outcome. The studies are described in
Section 7 above.

8.1.3. Dose-response and non-pivotal efficacy studies
N/A

8.1.4. Other studies evaluable for safety only
N/A
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8.2. Pivotal studies that assessed safety as a primary outcome
The design of all these studies is described above in Section 7
8.2.1. Safety variables and outcomes

An important goal of the study was to evaluate the safety and tolerability of the 9vHPV vaccine
in the study population. All subjects were to be monitored for safety for the duration of the
study as outlined below:

e All subjects received a VRC at the Day 1, Month 2, and Month 6 study vaccination visits. On
the VRC, the subject or the parent/guardian of the subject was asked to record the subject’s
oral temperature in the evening after each study vaccination and daily for 4 days after each
study vaccination for the purpose of identifying febrile events. Also, beginning after each
study vaccination and for a total of 15 days including the day of vaccination, the subject was
to be asked to record injection site and systemic adverse experiences, concomitant
medications, and concomitant vaccinations on the VRC.

o SAEs were to be collected regardless of causality from Day 1 through 6 months following the
last vaccination (or Day 1 through end of study for studies of 7 month duration). Event of
fetal loss were reported as serious adverse experiences if the last menstrual period (LMP)
was between Day 1 and 6 months following the last vaccination (or Day 1 through end of
study for studies of 7 month duration).

e Deaths, vaccine related SAEs, and study procedure related SAEs were to be collected
throughout the study.

e New medical conditions not present at baseline and not reported as an adverse experience
were to be collected throughout the study.

e Any overdose of test vaccine (9vHPV vaccine or gHPV vaccine) defined as a subject receiving
more than 3 doses of vaccine (0.5 mL each dose) or receiving = 0.75 mL of vaccine in any
one dose, was to be reported.

e Pregnancy and lactation information was also to be collected. A pregnancy test was
performed at Day 1, Month 2, and Month 6 visits on all female subjects. Any female subject
with a positive pregnancy test at Day 1 was not vaccinated and was not allowed to
participate in the study. Female subjects with a positive pregnancy test after Day 1 were not
vaccinated until after pregnancy outcome. Pregnant subjects who received less than 3
vaccinations during the study were offered the possibility to complete the vaccination
course. Pregnancy and associated AEs, lactation (if a subject received study vaccine while
breastfeeding during the Day 1 through Month 7 period) and SAEs in study subjects and
infants were to be followed to outcome.

8.2.2. Analysis populations

All safety analyses were performed on the All Subjects as Treated (ASaT) population. The ASaT
population includes all randomised subjects who receive at least 1 injection of the 9vHPV or
gHPV vaccine and have follow up data, and assigns subjects to the vaccination group
corresponding to the actual clinical material received. For subjects who received injections of
study vaccines corresponding to a sequence that does not correspond to any of the protocol
defined vaccination groups (that is, cross treated subjects), a safety profile listing was created
separate from the safety reports that were provided for the protocol defined vaccination
groups.

8.2.3. Sample size

Overall, 13,360 subjects from these 6 studies received 9vHPV vaccine (including 8,053 females
16 to 26 years of age, 3,498 females 9 to 15 years of age, and 1,809 males 9 to 15 years of age),
and 7,391 subjects from Protocols V503-001 and V503-009/GDS01C received qHPV vaccine
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(including 7,093 females 16 to 26 years of age, and 298 females 9 to 15 years of age). The
numbers of subjects who received 9vHPV vaccine or qHPV vaccine by age and gender grouping
and by vaccination group are presented in (Table 28).

Table 28: Subjects by age category and gender who received 9vHPV Vaccine or qHPV
vaccine (Protocols 001, 002, 005, 006, 007, and 009)

9vHPV Vaccine

gHPV Vaccine

Male

Female

Male

Female

Total

Subjects in population

Apge (Years)
Under 9
9to 15
16t 17

18 to 26
Over 26

Mean
5D
Median
Range

1.809

121

15
120
9to 15

11,551

oo oo o

7391

208
166
6,927

214
31
220

0 to 26

7.391

208
166
6.927

214
31
220

9to 26

8.2.4. Statistical methods
Risk difference and CIs between vaccination and control groups.
8.2.5. Participant flow
Described for each study in Section 7.
8.2.6. Major protocol violations/deviations
Described for each study in Section 7.
8.2.7. Results for the primary safety outcome

Safety analyses were conducted in each of the individual studies and the data was also pooled In
Study 001, 7,099 subjects were administered 9vHPV vaccine and 7,105 subjects were
administered qHPV vaccine. Safety findings from the study supported the conclusion that the
safety profile of the 9vHPV vaccine is generally comparable to that of qgHPV vaccine. A higher
frequency of injection site adverse experiences was noted in the 9vHPV vaccine group (90.8%)
compared with the qHPV vaccine group (85.1%). Moreover, injection site adverse experiences
of severe intensity were more frequent in the 9vHPV vaccine group compared with the qHPV
vaccine group. Most (over 90%) injection site adverse experiences were of mild or moderate
intensity, (or for the adverse experiences of injection site erythema and injection site swelling,
with a maximum size of less than 2 inches [5 cm]). The rates of discontinuations due to an
adverse experience were low (< 0.1%) and comparable between the 2 vaccination groups.
Therefore, this difference in frequency of injection site adverse experiences between the 2
vaccination groups did not appear to be of clinical significance. The safety analysis in subjects
who received higher dose formulations or partial dose formulations of 9vHPV in 001 did not
find a significant difference between the groups in relation to adverse events when compared to
the mid dose group.

In Study 002, administration of the 9vHPV vaccine was generally well tolerated. The frequencies
of clinical adverse experiences were generally comparable among the 3 demographic cohorts.
Only 1 subject discontinued from the study due to a vaccine related adverse experience. Forty-
two (42) SAEs were reported over the entire duration of the study, regardless of causality,
including 2 vaccine related SAEs.

In Study 009, 300 subjects were administered 9vHPV vaccine and 300 subjects were
administered qHPV vaccine. Safety findings from the study supported the conclusion that the
safety profile of the 9vHPV vaccine is generally comparable to that of qHPV vaccine. A higher
frequency of injection site swelling was noted in the 9vHPV vaccine group (47.8%) compared
with the gHPV vaccine group (36.0%). In most cases, these events were of mild or moderate
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intensity (that is, with a maximum size of less than 2 inches [5 cm]). The frequencies of injection
site swelling of severe intensity (defined as a maximum size of more than 2 inches [5 cm]) were
comparable between the 2 vaccine groups (6.0% in the 9vHPV vaccine group, 6.3% in the gHPV
vaccine group).

In Study006, the 9vHPV vaccine was generally well tolerated in prior qHPV vaccine recipients. A
higher frequency of injection site erythema, injection site pain, and injection site swelling was
noted in the 9vHPV vaccine group compared with the saline placebo group (95.6 versus 73.8%).
The proportion of subjects who reported at least one injection site adverse experience within 15
days of any vaccination was higher among subjects who received 9vHPV vaccine (554/608
[91.1%]) compared to those who received placebo (134 out of 305 [43.9%]).

In Study 005, when compared to non-concomitant administration, concomitant administration
of a first dose of 9vHPV vaccine with Menactra and Adacel was generally well tolerated. There
were no deaths, few SAEs (< 1% in either vaccination group), and no vaccine related SAEs. The
frequency of AEs was generally comparable between the 2 groups, and only one discontinuation
in each group due to an AE.

In Study 007, when compared to non-concomitant administration, concomitant administration
of a first dose of 9vHPV vaccine with Repevax was generally well tolerated. There were no
deaths, few SAEs, and no vaccine related SAEs. The frequency of AEs was generally comparable
between the 2 groups, and there were no discontinuations in either group due to an AE.

Overall (in the pooled data), it was noted that from Day 1 to Day 15 following any vaccination,
95.6% of prior qHPV vaccine recipients who received 9vHPV vaccine reported 1 or more
adverse experiences, 0.3% of subjects reported a serious adverse experience, and 0.5% of
subjects were discontinued due to an adverse experience. In subjects naive to HPV vaccination
who received 9vHPV vaccine, 93.1% of subjects reported 1 or more adverse experiences, 0.3%
of subjects reported a serious adverse experience, and 0.1% of subjects were discontinued due
to an adverse experience. The frequency of injection site adverse experiences occurring Days 1
to 5 following any vaccination was higher in prior qHPV vaccine recipients (91.1%) than in
subjects naive to HPV vaccination (89.8%). The frequencies of adverse experiences of injection
site pain, injection site swelling, and injection site erythema were higher in prior gHPV vaccine
recipients compared with subjects naive to HPV vaccination (90.3% versus 88.1%, 49.0%
versus 38.4%, and 42.3% versus 32.3%, respectively). Most injection site adverse experiences
were mild or moderate in intensity, and the frequencies of severe injection site adverse
experiences were low in both groups. Overall, no specific safety signal of clinical concern was
identified among prior qHPV vaccine recipients who received 9vHPV vaccine compared with
subjects naive to HPV vaccination who received 9vHPV vaccine.

8.3. Patient exposure

This is summarised in Table 26. Overall, 13,360 subjects from these 6 studies received 9vHPV
vaccine. The number of subjects enrolled by protocol and age is summarised in Table 27.

8.4. Adverse events
8.4.1. All adverse events (irrespective of relationship to study treatment)

Table 29 presents a summary of clinical adverse experiences reported Day 1 to Day 15 following
any study vaccination by all subjects administered 9vHPV vaccine. Table 30 presents a summary
of clinical adverse experiences reported for the entire study period by all subjects administered
9vHPV vaccine. Overall, 92.2% of subjects who received 9vHPV vaccine reported an adverse
experience. Most adverse experiences were injection site adverse experiences. Few subjects
reported a SAE. Overall 5 SAEs were determined to be related to 9vHPV vaccine. Few subjects
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(0.1%) discontinued due to an adverse experience. The most common systemic adverse
experiences were headache, pyrexia, nasopharyngitis, oropharyngeal pain and dizziness.

Table 29: Adverse event summary subjects who received 9vHPV vaccine (Protocols 001,
002, 005, 006, 007, and 009) (Days 1 to 15 following any vaccination visit)

ovHPV Vaccine
n ':vl]
Subjects in population with follow-up 13307
with on2 or more adwverse svents 12,231 @19
injection-site 11,751 (88.3)
DON-IMection-site 7.138 (33.8)
with no adverse sverd 1076 (8.1)
with vaccine-related’ adverse events 11956 (39.8)
injection-site 11.750 (88.3)
non-imjection-site 3,736 (28.1)
with senous adverse events 48 (04)
with serious vaccine-related adverse events 5 (0.00
who died 1 (0.0
discontipned® due to an adverse event 14 (.1
discontimued due to a vaccme-related adverse event 11 (0.1)
discontinued due o a serious adverss event 4 (0.m
disconftimaad due o a senows vaccme-relared adverss event 2 (0.0)
" Detarmined by the mvestizator to be related to the vaccine
i Snudy medication withdrawn

Table 30: Adverse event summary, subjects who received 9vHPV vaccine (Protocols 001,
002, 005, 006, 007, and 009) (entire study period)

ovHPV Vaccine
o & )
Subjects in population with follow-up 13.307
with op2 of more adverse svents 12270 (92.3)
mjecrion-sife 11.753 (88.3)
non-injechon-site T34 (55.0)
with no adverse event 1,037 (7.8)
with vaccine-related’ adverss events 11,058 (80.%)
Ijection-site 11.752 (B3.3)
non-iecton-site 3.742 (28.1)
with senous adverse events 503 (1.3)
with semous vaccipe-relaed adverse events 5 (0.0
who died 5 (0.00
discontinued® due to an adverse event 15 (0.1)
dizcontinued due 1o a vaccme-related adverse event 11 (0.1)
dizcontinned due 10 a serions adverss event 5 (0.0)
discontinued due 1o a serjous vaccine-zelated adverss event 2 (0.0
' Determined by the investizater to be related to the vaccine
1 Study medication withdrawn.

8.4.2. Treatment related adverse events (adverse drug reactions)
84.2.1. Injection site adverse experiences

The most common injection site adverse experiences occurring in subjects who received 9vHPV
vaccine were erythema, pain, and swelling. Most adverse experiences of injection site pain were
mild or moderate in intensity. Most adverse experiences of injection site erythema or injection
site swelling were mild or moderate in intensity (that is, less than 2 inches [5 cm] in maximum
size).

Subjects who received 9vHPV vaccine were more likely to report injection site adverse
experiences compared with subjects who received qHPV vaccine (especially with respect to the
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injection site adverse experiences of erythema, pain and swelling). The frequencies of injection
site adverse experiences of severe intensity were generally low in both vaccination groups. In
females 16 to 26 years of age (Study 001), the frequencies of injection site pain of severe
intensity were 4.3% and 2.6% in the 9vHPVvaccine group and qHPV vaccine group,
respectively. Frequencies of injection site erythema greater than 2 inches [5 cm] in maximum
size were 1.6% and 0.8% in the 9vHPV vaccine group and gHPV vaccine group, respectively; and
frequencies of injection site swelling greater than 2 inches [5 cm] in maximum size were 3.8%
and 1.5% in the 9vHPV vaccine group and qHPV vaccine group, respectively. In females 9 to 15
years of age (Protocol V503-009/GDS01C), frequencies of injection site adverse experiences of
severe intensity (including injection site erythema or injection site swelling greater than 2
inches [5 cm] in maximum size) were generally low in the 9vHPV vaccine and qHPV vaccine
groups.

8.4.2.2. Systemic adverse experiences

The most common vaccine related systemic adverse experiences were headache, pyrexia,
nausea, dizziness, and fatigue. Most of these adverse experiences were judged to be mild or
moderate in intensity. The proportions of subjects who reported such adverse experiences were
generally comparable between the two vaccination groups.

Fever

Overall, 6.6% of subjects who received 9vHPV vaccine reported a temperature = 100°F

(=2 37.8°C) and < 102°F (< 38.9°C), and 1.4% of subjects reported a temperature of = 102°F
(= 38.9°C), oral equivalent. The number and percentage of subjects in Study 001 who
experienced fever was generally comparable between 9vHPV vaccine and gHPV vaccine
recipients.

New medical history

This is the number and percentage of subjects who received 9vHPV vaccine and reported new
medical conditions following Day 1 and during the entire study period. The most commonly
reported new medical conditions were vaginal infections, nasopharyngitis and influenza. The
percentages of subjects who developed new medical conditions were generally comparable
between the 9vHPV vaccine and gqHPV vaccine groups.

8.4.3. Deaths and other serious adverse events

A total of five subjects who received 9vHPV vaccine died during the entire study period. All
deaths reported were from subjects in Protocol V503-001. None of the deaths were considered
to be vaccine related. The causes of death for the subjects who received 9vHPV vaccine are as
follows: One death each due to trauma (road traffic accident); intentional overdose (non-study
medications) or suicide; cancer (acute lymphocytic leukaemia); hypovolemic and septic shock;
and sudden death (occurring 678 days post Dose 3). A total of five subjects who received 9vHPV
vaccine had at least one serious adverse experience that was determined to be related to the
vaccine (one event each of pyrexia, allergy to vaccine, asthmatic crisis, headache, and tonsillitis).
The most common serious adverse experiences reported in 9vHPV vaccine recipients were
infections and pregnancy related events. The proportions of subjects reporting a serious
adverse experience in Study 001 were comparable between 9vHPV vaccine and qHPV vaccine
recipients. The vaccination groups were also comparable with respect to the types of serious
adverse experiences reported. During the extension phase of Study 001 (that is, after visit cut-
off date of 10 April 2013) and of Study 002 (that is, after Month 12), serious AEs resulting in
death were reported in two subjects, including one death due to cancer (Study 001) and one
death due to sepsis (Study 002). Neither of these serious adverse experiences was considered to
be vaccine related.
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8.4.4. Discontinuation due to adverse events

A total of 15 subjects (0.1%) who received 9vHPV vaccine discontinued from further study
vaccination due to an adverse experience, including 11 subjects who discontinued study
vaccination due to a vaccine related adverse experience. In Study 001, a total of 12 subjects (8
and 4 subjects who received 9vHPV vaccine or qHPV vaccine, respectively) discontinued study
vaccination due to an adverse experience. Of these 12 subjects, 8 (5 and 3 in subjects who
received 9vHPV vaccine or qHPV vaccine, respectively) discontinued due to a vaccine related
AE.

8.5. Laboratory tests

8.5.1. Liver function

8.5.1.1. Pivotal studies
N/A

8.5.1.2. Other studies
N/A

8.5.2. Kidney function

8.5.2.1.  Pivotal studies
N/A

8.5.2.2. Other studies
N/A

8.5.3. Other clinical chemistry

8.5.3.1.  Pivotal studies
N/A

8.5.3.2. Other studies
N/A

8.5.4. Haematology

8.5.4.1.  Pivotal studies
N/A

8.5.4.2. Other studies
N/A

8.5.5. Use in pregnancy

In the Phase Il studies [001, 002, 005, 006, 007, 009], a serum or urine pregnancy test
(sensitive to 25 IU hCG) was performed prior to each injection at Day 1, Month 2, and Month 6.
Testing was performed by the investigative site on the day of vaccination. Subjects with a
positive pregnancy test were not vaccinated. Any subject with a positive pregnancy test at Day 1
was not randomised, vaccinated, or eligible to continue participation in the study. Subjects who
became pregnant after the Day 1 visit (after receiving Dose 1 or Dose 2) were not to return for
subsequent visits until after resolution of the pregnancy (term, miscarriage, etc.). These subjects
were eligible to resume study visits and complete the vaccination series starting at least 4
weeks after resolution of pregnancy and normalization of beta-hCG levels, starting with the visit
that was pending prior to pregnancy.
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Subjects who became pregnant after completion of the vaccination series completed the study
visits and procedures as per the protocol, at the discretion of the investigator. All pregnancies
were followed for outcome. Pregnancies were reported in subjects enrolled in Study001, 002,
and 006. The adverse experience profile following administration of 9vHPV vaccine to subjects
who became pregnant during the vaccination period was generally comparable to that seen in
the overall safety population. Overall, 94 subjects who were administered the 9vHPV vaccine
and were pregnant during the vaccination period reported at least one SAE. Most of these SAEs
were reported in Study 001. The most common events reported were SAEs of fetal loss (79
reports) including elective abortion (53 reports), spontaneous abortion (25 reports), and fetal
death (1 report). All events of fetal loss from pregnancies occurring 6 months post vaccination 3
were reported as SAEs. The most common non-fetal loss SAEs were conditions related to
pregnancy (15 reports) such as conditions that resulted in caesarean section (for example,
failure of labour, malpresentation, cephalopelvic disproportion) and premature onset of labour
(for example, threatened abortions, premature rupture of membranes). Overall, 1,213 subjects
experienced 1,373 pregnancies. The vast majority of these pregnancies (approximately98%)
occurred in subjects enrolled in Study 001. Among pregnancies with known outcomes, the
proportions of pregnancies that resulted in a live birth were comparable between the 9vHPV
vaccine cohort and the gHPV vaccine cohort.

The proportions of deliveries that were vaginal or by Caesarean section were comparable
between the 9vHPV vaccine cohort and the qHPV vaccine cohort. In both vaccination groups, the
great majority of live-born infants were categorised as normal. All reported congenital
anomalies in pregnancies that resulted in a live birth occurred in subjects enrolled in Study 001.
The number of pregnancies that resulted in a congenital anomaly was small, and within the 3%
incidence rate reported by the World Health Organization (WHQ) as normal. When pregnancies
resulting in fetal loss due to a congenital anomaly, and pregnancies with live birth in whom
congenital anomaly was detected after the immediate neonatal period are included, a total of
20 pregnancies (1.7%) among subjects who received the 9vHPV vaccine resulted in a congenital
anomaly, including 14 pregnancies with live birth and 6 pregnancies with fetal loss (elective
abortion). By comparison, a total of 21 pregnancies (1.9%) among subjects who received the
gHPV vaccine resulted in a congenital anomaly, including 18 pregnancies with live birth and 3
pregnancies with fetal loss (elective abortion).

Among pregnancies with known outcomes, the proportions of pregnancies that resulted in a
fetal loss were comparable between the 9vHPV vaccine group and the gHPV vaccine group.
Among clinically recognised pregnancies, 12 to 15% generally result in spontaneous abortions.
In the integrated Phase III database, a total of 10.4% of all pregnancies with known outcomes
among subjects who were administered the 9vHPV vaccine ended in a spontaneous abortion. By
comparison, a total of 12.9% of all pregnancies with known outcomes among subjects who were
administered the qHPV vaccine in Protocol 001 ended in a spontaneous abortion. The
proportions of pregnancies with known outcomes that resulted in spontaneous abortion in the
2 vaccination groups within the integrated Phase Il database are consistent with the rates of
spontaneous abortions reported in the published literature. Thus, it can be concluded that
administration of the 9vHPV vaccine does not impact spontaneous abortion rates in older
adolescent and young adult women. There were 3 late fetal death outcomes among subjects
who were administered the 9vHPV vaccine. By comparison, there were 4 late fetal death
outcomes among subjects who were administered the qHPV vaccine in Study 001. Thus, the
proportions of late fetal deaths among pregnancy outcomes were comparable between subjects
who received 9vHPV vaccine or qHPV vaccine. These data suggest that administration of the
9vHPV vaccine does not have an impact on the rates of late fetal death among adolescent and
young adult women.

Spontaneous abortions and late fetal deaths represent overall spontaneous fetal losses. Among
pregnancy outcomes of live births, spontaneous abortions, and late fetal deaths combined, the
proportions of spontaneous fetal losses were 12.2% among subjects who were administered the
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9vHPV vaccine, and 14.9% among subjects who were administered the qHPV vaccine in
protocol Study 001. Thus, the rate of spontaneous fetal losses among subjects who were
administered the 9vHPV vaccine was comparable to that observed among subjects who were
administered qHPV vaccine in Study 001, and does not appear to be higher than that expected in
the general population. A total of 143 elective abortions were reported, among subjects who
were administered the 9vHPV vaccine. Of these, 137 were due to a personal decision, and 6
were due to a fetal abnormality. By comparison, a total of 113 elective abortions were reported,
among subjects who were administered the qHPV vaccine in Study 001. Of these, 110 were due
to a personal decision, and 3 were due to a fetal abnormality. No elective abortions were due to
maternal conditions or perceived risk caused by the vaccine that could have prompted the
pregnancy termination. All reported fetal abnormalities occurred in subjects enrolled in Study
001. No spontaneous fetal losses in the 9vHPV vaccine group and no spontaneous fetal losses in
the qHPV vaccine group were due to a congenital anomaly. Six (6) subjects in the 9vHPV vaccine
group and 3 subjects in the qHPV vaccine group underwent an elective abortion because of a
fetal abnormality (based on intra-uterine diagnosis). The anomalies were varied in type,
aetiology, and gestational age at exposure and overall appeared consistent with background
incidence. There was also no increased incidence in fetal abnormalities in either group amongst
breast-fed infants.

8.6. Post-marketing experience

No post-marketing data is available for the 9vHPV vaccine.

8.7. Evaluator’s overall conclusions on clinical safety

e The administration of 9vHPV vaccine is generally well tolerated in female subjects, 16 to 26
years of age and in female and male subjects, 9 to 15 years of age.

o The safety profile of the 9vHPV vaccine is generally comparable to that of the qHPV vaccine
among subjects 9 to 26 years of age.

e Use of 9vHPV vaccine among subjects 9 to 26 years of age is associated with an increase in
injection site adverse experiences compared with qHPV vaccine (probably around
88%subjects who received 9vHPV vaccine had at least one injection-site adverse
experience). However, most of the injection site adverse experiences in subjects
administered 9vHPV vaccine are mild or moderate in intensity.

e In general, across the 3 dose series of vaccine administration, injection site adverse
experiences are reported in comparable frequencies following administration of a first,
second, and third dose of 9vHPV vaccine; however, the frequencies of the adverse
experiences of injection site erythema and injection site swelling were increased at each
consecutive vaccine administration (similar to qHPV).

o Females, 16 to 26 years of age, and female and male subjects, 9 to 15 years of age, who begin
a 3 dose regimen of 9vHPV vaccine rarely, discontinued vaccination due to an adverse
experience.

o The adverse experience profile of 9vHPV vaccine is not impacted by racial background,
ethnicity, or continent of origin, nor was it different in the different age groups analysed.

e Administration of 9vHPV vaccine is generally well tolerated in subjects, 9 to 26 years of age,
who are seropositive or at HPV PCR-positive to at least one vaccine HPV type at the start of
vaccination.

e Administration of 9vHPV vaccine is generally well tolerated among subjects who take
immunosuppressive or anti-inflammatory or antipyretic medications within 15 days after
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any vaccination or subjects who use hormonal contraceptives at any time during the
vaccination period.

e Administration of 9vHPV vaccine is generally well-tolerated in females, 12 to 26 years of
age, who previously received a 3 dose regimen of qHPV vaccine but is associated with more
injection site adverse experiences than in subjects’ naive to HPV vaccination. Most of these
injection site adverse experiences are mild in intensity.

e Administration of 9vHPV vaccine concomitantly with Menactra, Adacel and Repevax is
generally well tolerated.

e Administration of 9vHPV vaccine does not adversely affect fertility or pregnancy outcomes
in older adolescents and young women.

9. First round benefit-risk assessment

9.1. First round assessment of benefits
The benefits of 9vHPV in the proposed usage are:

e The 9vHPV vaccine is the prophylactic HPV vaccine that provides the broadest cancer
coverage, with a potential to prevent approximately90% of all cervical cancers and the
potential to prevent most (approximately80%) high grade cervical dysplasia, which could
match or exceed the efficacy of most cervical cancer screening programs.

o The qHPV vaccine is known to be highly effective in preventing the development of HPV 6,
HPV 11, HPV 16 and HPV 18 related persistent infection, cervical, vulvar, vaginal, and anal
disease, and genital warts. The data provided demonstrates that 9vHPV vaccine and qHPV
vaccine perform similarly with respect to prevention of HPV 6, HPV 11, HPV 16 and HPV 18
related persistent infection and disease.

e Prophylactic administration of 9vHPV vaccine was highly effective compared with qHPV
vaccine in preventing the development of HPV 31, HPV 31, HPV 45, HPV 52, and HPV 58
related persistent infection and cervical, vulvar, and vaginal disease. Thus, the 9vHPV
vaccine can remove the risk of development of HPV 16, HPV 18, HPV 31, HPV 31, HPV 45,
HPV 52, and HPV 58 related cervical, vulvar and vaginal cancers.

e Substantial reductions in the burden of HPV related vulvar, vaginal, and anal cancers are
possible.

e Prophylactic administration of 9vHPV vaccine reduced the incidence of HPV 6 and HPV 11
related CIN (any grade) by 99.7%, HPV 16 and HPV 18 related CIN (any grade) by 96.9%,
and HPV 31, HPV 31, HPV 45, HPV 52 and HPV 58 related CIN (any grade) by 97.7% (in the
PPE population).

e As>90% of genital warts (and RRP) are caused by HPV 6 and HPV 11, universal vaccination
with 9vHPV vaccine may nearly eradicate these lesions.

e HPV infection is common in males, causing genital warts, anal cancer, penile cancer, and
oropharyngeal cancer. Men also transmit HPV to women or to other men. Gender-neutral
vaccination can contribute to maximise effectiveness of HPV mass vaccination programs.
The qHPV vaccine is known to be highly effective in preventing the development of HPV 6,
HPV 11, HPV 16 and HPV 18 related persistent infection, anal disease, and genital warts in
males. The high prophylactic efficacy of 9vHPV vaccine with respect to types 6, 11, 16, 18,
31, 33, 45,52, and 58 in females 16 to 26 years of age, and the high immunogenicity of
9vHPV vaccine in males 9 to 15 years of age strongly suggest that administration of 9vHPV
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vaccine to males will reduce the incidence of persistent infection, anal disease, and genital
warts caused by vaccine HPV types.

The qHPV vaccine provides continued protection against high grade cervical disease (CIN 2
or worse) caused by HPV 16 and 18 through at least 6 years following vaccination. There is a
trend of continued protection up to 8 years following vaccination; however, at this time
there are insufficient data in the latter 2 years of observation (Years 6 to 8). The 9vHPV
vaccine induces protective efficacy through at least 4 years post Dose 3. It is anticipated that
the 9vHPV vaccine will induce similar long term protection to that of the qHPV vaccine.

The clinical efficacy of 9vHPV vaccine in males older than 15 years of age has not yet been
shown, but can be reasonably assumed based on the totality of the data from the 9vHPV
vaccine and gHPV vaccine clinical programs. A Phase IIl immunogenicity and safety study in
males 16 to 26 years of age (Protocol V503-003) is ongoing.

Use of 9vHPV vaccine did not impact overall pregnancy outcomes. Administration of 9vHPV
vaccine to nursing mothers did not affect the health of the mother or the nursing child.

9.2. First round assessment of risks

The risks of 9vHPV in the proposed usage are:

The removal of common HPV types from their ecological niche after 9vHPV vaccination
might result in an increase in disease caused by non-vaccine HPV types. Although, in long
term follow up studies of the qHPV vaccine, despite 100% prophylactic efficacy against
disease related to vaccine types, administration of gHPV vaccine this has not been seen, up
to at least 6 years post Dose 3.

Administration of 9vHPV vaccine may uncover foci of undetected disease caused by less
aggressive HPV types that would have otherwise been removed during therapy for the most
aggressive and/or common HPV types (that is, the vaccine types) prior to implementation of
vaccination. Administration of 9vHPV vaccine did not impact the incidence of cervical and
genital disease caused by non-vaccine HPV types

The efficacy of 9vHPV vaccine in females older than 26 years of age has not been assessed,
but can be reasonably extrapolated based on the totality of the data from the 9vHPV vaccine
and qHPV vaccine clinical programs.

The duration of efficacy beyond 4 years post Dose 3 remains to be evaluated. Study 001 will
continue to accrue follow up until 2014. Scandinavian subjects in Study 001 (N = 4,400) will
then be followed for 10 years through the Nordic Cancer Registry Programs (Protocol V503-
021). In addition, subjects in Study 002 will be followed for ten years post Dose 3 to
evaluate long-term effectiveness of the 9vHPV vaccine (Protocol V503-002-20).

The 9vHPV vaccine had an acceptable safety profile in all groups tested. Injection site
reactions are common, but usually mild. Vaccine related serious adverse experiences
occurred in < 0.1% of subjects. Few subjects discontinued vaccination due to an adverse
experience. There was no safety signal with respect to allergic reactions or other immune
mediated diseases. The safety profiles of 9vHPV vaccine and gHPV vaccine were generally
comparable.

The frequency of injection site erythema, pain, and swelling was higher in subjects who
received 9vHPV vaccine than in subjects who received qHPV vaccine. Most injection site
adverse experiences were still mild or moderate in intensity, and the number of subjects
reporting severe injection site adverse experiences was low in both vaccination groups. The
dose of AAHS in 9vHPV vaccine is the same as that used in other licensed vaccines.
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e The long-term safety of 9vHPV vaccine (> 4.5 years from first vaccination) has not been
evaluated. This evaluation will be conducted in the Nordic Registry Cancer Program
(Protocol V503-021).

9.3. First round assessment of benefit-risk balance

The benefit-risk balance of 9vHPV, given the proposed usage, is favourable

10. First round recommendation regarding authorisation

The clinical development program for 9vHPV vaccine supports licensure of 9vHPV vaccine.
There was strong evidence of efficacy in a population that was representative of the population
for which 9vHPV vaccine is intended, with little observed increase in safety risk when compared
with qHPV vaccine. The 9vHPV vaccine has demonstrated a favourable benefit/risk ratio for
both female and male populations.
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