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1. Scientific discussion

1.1. Introduction

Gardasil/Silgard is a quadrivalent recombinant Human Papillomavirus (HPV, Types 6, 11, 16 and 18)
vaccine (qHPV) that was licensed 24 September 2006.

The current indication is based on the demonstration of efficacy of qHPV vaccine in adult females 16 to
45 years of age and on the demonstration of immunogenicity of gHPV vaccine in 9- to 15-year (Ol
children and adolescents:

“Gardasil/Silgard is a vaccine for use from the age of 9 years for the prevention of:

— premalignant genital lesions (cervical, vulvar and vaginal) and cervical cancer causally rzlawza
to certain oncogenic Human Papillomavirus (HPV) types

— external genital warts (condyloma acuminata) causally related to specific HPV typcs”

The evaluation procedure started as a variation application EMEA/H/C/703/11,\//S,0029 for Gardasil
and EMEA/H/C/732/11/ WS/0029 for Silgard, to extend the indication to it clude premalignant anal
lesions and anal cancer in section 4.1.

This application concerns the following medicinal products:

Medicinal product: Common name: Presentations:

Gardasil human papillomauirus vaccine [types See Annex A
6, 11, 16, 15] ‘recombinant,
adsorbegjy,

Silgard human papillomavirus vaccine [types See Annex A
621316, 18] (recombinant,
av'sorbed)

Within this variation the results fron the analysis of Protocol 020, the efficacy study of qHPV vaccine
administered to young men (1€ to\2o years of age) were submitted and assessed. Study 020 was
designed to evaluate efficacy of uic qHPV vaccine in the prevention of HPV 6/11/16/18-related external
genital lesions (genital werts; penile/perianal/perineal intraepithelial neoplasia (PIN), and penile,
perianal or perineal cancer) and the AIN Substudy of study 020 including men who have sex with men
(MSM) was designdd, o evaluate vaccine efficacy in the prevention of HPV 6/11/16/18-related
persistent anal /iiiactidn, anal intraepithelial neoplasia (AIN) and anal cancer.

In order tosextand the indication to boys 9-15 years of age immunogenicity bridging studies, Protocols
016 ahd“QiR.swere used to compare antibody responses to HPV in male subjects from the pivotal
efficaly vsial to boys 9-15 years of age.

T fihal clinical study report (CSR) of Protocol 020 included in the present type Il variation fulfils FUM
015 for Gardasil/Silgard.

The changes of the indication initially proposed by the MAH included:

e The gHPV vaccine is indicated in boys and men 9 through 26 years of age for the prevention of
external genital lesions including genital warts (condyloma acuminata) caused by HPV types
6, 11, 16, and 18.
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e The gHPV vaccine is indicated in individuals 9 through 26 years of age for the prevention of
premalignant anal lesions caused by HPV types 6, 11, 16 and 18.

e The gHPV vaccine is indicated in individuals 9 through 26 years of age for the prevention of anal
cancer caused by HPV types 6, 11, 16 and 18.

e The gHPV vaccine is indicated in boys and men 9 through 26 years of age for the prevention of
persistent infection due to HPV types 6, 11, 16, and 18.

The CHMP concluded that the expected very limited benefit in the general population with respect to
prevention of anal cancer is not expected to outweigh potential safety issues, therefore the extensio::
of the indication to include premalignant anal lesions and anal cancer was not considered as
approvable.

The CHMP also decided not to approve the inclusion of persistent infection in the indicatior, sir.ce the
relevance of preventing persistent infection in males is less clear in cancer preventian charvit is in
females.

However, following the two rounds of assessment the CHMP concluded that tkie areventive vaccine
effect against genital warts was of clinical relevance and recommended reyising<he indication external
genital lesions to genital warts.

Information on Paediatric requirements

Pursuant to Article 8 of Regulation (EC) N° 1901/2006 as esmended, the application included an EMA
decision P/13/2010.

The PDCO issued an opinion on compliance.

1.2. Toxico-pharmacologica! aspects

In support of the male indicatiof, § study on male fertility has been performed in rats. The rats were
given a full human dose. Twe diifsient dosing schemes were tested. One group (30 rats) were given
the vaccine 6 weeks, 3 we¢:eky, ‘and 3 days prior to cohabitation. A second group was immunized 3 days
prior to cohabitation’\There@vere no unscheduled deaths during the study, and no treatment-related
physical signs, chasiuns ™ mean body weight gain or food observations. There were no treatment-
related effects genrearoductive performance including fertility, sperm count, and sperm motility. There
were no treatment-related gross or histomorphologic changes and no treatment-related effects on
testes wei(lthts) YyHPV induced the expected antibody response to HPV Types 6, 11, 16, and 18
followita 5, 0or 3 intramuscular injections.

‘nhe initial dossier, single-dose, repeat-dose and local tolerance studies were performed on both
agenders. To support the extension of indication, this fertility study in male rats was submitted. Taking
into account the clinical use, the protocol was adequate (treatment dose and duration). An antibody
response was obtained in all animals receiving the vaccine, thus proving the relevance of the chosen
species and the exposure of treated animals.

In conclusion, the results of the study raised no concerns regarding effects on male reproductive
function. The results of the study are adequately described in section 5.3. Preclinical safety data of the
SmPC, and the wording regarding the administered dose was modified. In addition, section 4.6
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Fertility, Pregnancy and Lactation was modified as well. The update of these sections of the SmPC was
endorsed by the CHMP.

1.3. Clinical aspects

The clinical program for quadrivalent HPV (gqHPV) vaccine in young men 16 to 26 years of age included
one pivotal study, Protocol 020 and two smaller immunogenicity bridging studies, Protocols 016 and

018. Protocols 016 and 018 were submitted in support of the extension of indication to include boys 9-
15 years of age (these studies were assessed in the original marketing authorisation application - MA®R

and are covered in the Immunogenicity section below and are also discussed regarding their
contribution to the overall safety database in males. An overview of the relevant studies is shawn in

Table 1.

Table 1. Overview of clinical gHPV studies in males 9-26 years of age

I

Study number Type of study Primary efficacy Number of I -=atment groups
objective subjects —l—
Protocol 020 Randomized Demonstrate reduced Total: 4065 gHPV vaccine 0.5mL
(1:1), double incidence of HPV males 16-26 IM dose
Phase 111 pivotal blind, placebo- 6/11/16/18- related EGL | years offace
efficacy and safety controlled, (PIN; penile, perianal, Placebo: 0.5mL IM
in males multicenter and perineal cancer; and | qHP / va cine: dose of placebo (with
study genital warts) in males 72 adjuvant; 225 mcg of
wlaceono: 2033 aluminum as AAHS)
MSM substudy:
Demonstrate reduceu: Vaccine schedule: Day
combined incidence of Total subset: 1, Mo 2, Mo 6
HPV 6/11/16/18( reiated | 598 MSM subjects
AIN or anal cancar Each subject was to be
qHPV vaccine: followed for a total of
299 36 months.
a Placebo:299
Protocol 016 Double-blind, Dembnstrate similar 510 males (10-15 | All 3 groups received
multicenter anui-rilV titers in males years of age) gHPV vaccine 0.5mL

Phase 111
immunogenicity
and tolerability

international
study

and ismales 10-15 years
of wge compared with
f-males 16-23 years of
age

506 females (10-
15 years of age)

513 females (16-
23 years of age)

IM on Day 1, Mo 2,
and Mo 6

Protocol 018

Phase 111
immunogenicity
and tolerability

Randt mized
2:1), atuble
Alird, placebo-
controlled,
multicenter
study

Demonstrate similar
anti-HPV titers in males
9-15 years of age
compared with females
9-15 years of age

Total : 939
females and 842
males 9-15 years
of age

qHPV vaccine:
567 males, 617
females

Placebo : 275
males, 322
females

gHPV vaccine 0.5mL
IM dose

Placebo: 0.5mL IM
dose of placebo

( normal saline without
adjuvant)

Vaccine schedule: Day
1, Mo 2, Mo 6

Flotocol 020

Protocol 020 (P020) was a randomized, double-blind, placebo-controlled, multicenter safety, efficacy
and immunogenicity study. The study included 4065 males of whom 3463 subjects (85%) were
heterosexual males (HM) aged 16 to 23 years and 602 subjects (15%) were men who have sex with
men (MSM) aged 16 to 26 years. All subjects were screened on Day 1 and randomized 1:1 to receive
gHPV or placebo on Day 1, Month 2 and Month 6. Subjects were recruited at 71 study sites in 18
different countries - Australia, Brazil, Canada, Costa Rica, Croatia, Finland, Germany, Mexico,
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Netherlands, Norway, Peru, Philippines, Portugal, South Africa, Spain, Sweden, Taiwan, and the United
States.

The primary objective of PO20 was to determine whether administration of a 3-dose regimen of qHPV
vaccine to men who were naive to HPV 6, 11, 16 and/or HPV 18 at baseline would reduce their risk of
external genital lesions (EGLs) (penile/perianal/perineal intraepithelial neoplasia (PIN),
penile/perianal/perineal cancer and genital warts) caused by vaccine HPV types. In the MSM substudy,
which was embedded within PO20, the efficacy of 3 doses of gHPV vaccine against HPV 6/11/16/18-
related anal intraepithelial neoplasia (AIN) and anal cancer was assessed in MSM who were naive to
the respective type at baseline.

P020 was designed to be unblinded for primary efficacy analysis when at least 32 cases of nrivaary
endpoints had accrued. The required number of cases was accrued and the study was unkl'indzd on
October 11, 2008. The median duration of follow-up as of cut-off date for the overall,“iM,%and MSM
study populations were 34.3, 35.2, and 19.0 months respectively.

P020 was completed, and the current variation includes end-of-study results fiom &i visits through
July 31, 2009 (database frozen October 21, 2009). Median durations of follow-\us at study completion
for the overall, heterosexual men (HM) and MSM study populations were 25.3, 35.4, and 32.2 months,
respectively. The mean post-month 7 follow-up in HPV naive subjectsiy/as 29.7 months (overall study
population).

The data analysed in this variation correspond the second and iinal'end of clinical study report (CSR)
for the original Protocol 020 study. This CSR included thg, aaalyses of the MSM substudy and updated
primary efficacy and immunogenicity results of the overall Study.

Study design

Study procedures

P020 was designed to detect all HPV infectionjand HPV-related penile/perianal/perineal lesions in all
subjects. All subjects underwent exteinal zenital lesion inspection and swabbing for HPV detection at
Day 1 and Months 7, 12, 18, 24, 30, ana 36. The study procedures included anogenital examinations
as well as sampling from the penis) scrotal, penile/perineal/perianal region in all subjects and with
intra-anal Pap testing, high r:sowtion anoscopy (HRA) and anal sampling for HPV detection in MSM at
6 month intervals. These,/Orocedures allowed for complete ascertainment of HPV-related extragenital
disease in the P020 study piipulation and anal disease in the MSM substudy population. The mandatory
HRA at the final stifayvisit further enhanced the detection of anal disease.

Study objectives

Protocc! 0720 vgas specifically designed to evaluate the efficacy of the qHPV vaccine in reducing the
incidenhe wf HPV 6, 11-, 16-, and 18-related external genital lesions (EGLs), genital warts,
penile/onerianal/perineal intraepithelial neoplasia (PIN), penile, perianal and perineal cancer), persistent
intection (P1), and anal intraepithelial neoplasia (AIN) in 16- to 26-year old men (AIN Substudy of
Siatocol 020).

Primary safety objective: To demonstrate that a 3-dose regimen of gHPV, when administered at O, 2
and 6 months, is generally well tolerated in young men.

Primary efficacy objective: To demonstrate that gHPV when given in a 3-dose regimen reduces the
incidence of HPV 6-, 11-, 16- or 18-related external genital warts, PIN, penile, perianal or perineal
cancer in young men who are naive to the relevant HPV type, compared with placebo.
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MSM Substudy efficacy objective: To investigate the impact of administration of a 3-dose regimen of
gHPV on the combined incidence of HPV 6/11/16/18-related AIN or anal cancer in MSM subjects who
are naive to the relevant HPV type.

Secondary efficacy objectives:

To demonstrate that qHPV, when given in a 3-dose regimen, reduces the incidence of HPV 6/11/16/18-
related: (1) persistent infection in young men who are naive to the relevant HPV type, compared with
placebo; (2) DNA detection at >1 visits in young men who are naive to the relevant HPV type,
compared with placebo.

Immunogenicity objective: To evaluate the vaccine-induced serum anti-HPV 6, anti-HPV 11, anti-iPY/

16, and anti-HPV 18 responses in young men.

Outcomes/endpoints

Primary endpoint

The primary endpoint was HPV 6/11/16/18-related EGL (external genital warcs{ FiN and penile,
perianal or perineal cancer). An EGL endpoint occurred if on a single biogy or excised tissue block, the
following conditions were met:

e the Pathology Panel consensus diagnosis was condyloma ag@mincicc (genital warts), PIN 1, PIN
2/3, penile, perianal, or perineal cancer and,

e at least one of HPV types 6, 11, 16, or 18 was detected Uy Thin section polymerase chain reaction
(PCR) in an adjacent section from the same tissyc Wlock.

This endpoint was evaluated in both HM and MS#( sthjects. In the primary analysis of this endpoint,
cases were counted beginning at 4 weeks pudt-dose 3 (i.e., after Month 7).

MSM Substudy endpoint

The efficacy endpoint within the MShisubstudy is HPV 6/11/16/18-related AIN or anal cancer. This
endpoint occurred if, on a singlehivnsy or excised tissue block, the following conditions were met:

e the Pathology Panel cons:ns&s diagnosis was condyloma acuminata, AIN 1, AIN 2, AIN 3, or anal
cancer, and

e at least one of HP\itypes'6, 11, 16, or 18 was detected by Thin section PCR in an adjacent section
from the same"tissue block.

Secondary eridpaints

e The S=cardary efficacy endpoint was the incidence of persistent HPV 6/11/16/18-related infection
al twp consecutive visits 6 months (+/- 1 month) apart.

» W/Allurther secondary efficacy endpoint is HPV 6/11/16/18-related DNA detection.

The following AIN Substudy endpoints were evaluated:

e Persistent intra-anal HPV 6, 11, 16, or 18 infection at two consecutive visits 6 months (+/- 1
month) apart.

e HPV 6, 11, 16, or 18 intra-anal DNA detection at one or more visits

Immunogenicity endpoints
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The immunogenicity endpoints include GMTs, Percentage of subjects who seroconverted for the vaccine
HPV types and Study populations

Definition of efficacy populations

The study populations used in vaccine efficacy analyses are as follows:

Prophylactic Efficacy Populations

-  Per-protocol efficacy (PPE) population was used for the primary efficacy analysis. The PPE includad
subjects who: (1) were sero- and PCR-negative at Day 1 and PCR-negative through Month 7 to e
appropriate vaccine HPV types; (2) received all 3 vaccinations within a one year perioa;,a=a |[3)
generally did not deviate from the protocol. Cases were counted starting after Month 7.

- HPV-Naive to the Relevant Type (HNRT) population was supportive to primary efficacy’ analysis.
The HNRT included subjects who: (1) were sero- and PCR-negative at Day &tc\the appropriate
vaccine HPV types; and (2) received at least 1 vaccination. Cases were counted d*arting after Day
1.

- The Full Analysis Set (FAS) population was supportive to primary efficacy analysis. The FAS

included everyone randomized into the study (including those with=nravalent infection and disease
with any HPV type) and received at least 1 dose of vaccine. Casesiror this population were counted
starting after Day 1.

Population benefit efficacy populations

- Generally HPV Naive (GHN) population included all sthjects who: (1) were seronegative and PCR
negative to all 4 vaccine HPV types at Day 1; (27 ware PCR negative to HPV 31, 33, 35, 39, 45, 51,
52, 56, 58, and 59 at Day 1 and (3) for MSivihsujects, had an anal Pap test result at enrolment
that was negative for squamous intraepitheliailesion (SIL); and (4) received at least 1 vaccination.

Cases were counted starting after Day, 2.

- Eull analysis set (FAS); as above

When analyses were performed for eandpoints related to the MSM substudy, the populations above
were used as defined, but restr/ctel to MSM subjects only.

The defined efficacy popu’atioiis are the same as those used previously in the female clinical trials and
are considered apprenriate

Definition of iriimurogenicity populations

Per-Protocaiirnmunogenicity (PP1) Population

The pea:pwotocol population for immunogenicity (PPI) analysis generally included subjects who
receiviad /ill 3 injections; had a Day 1 serum sample and (for all subjects except those <16 years of
a¢9’ir Protocols 016 and 018) Day 1 PCR samples within acceptable day ranges of the first vaccination
argl were seronegative to the appropriate vaccine HPV types before the first injection and (for all
subjects except those <16 years of age in Protocols 016 and 018) PCR-negative to the appropriate
vaccine HPV types through Month 7.

All Naive Subjects with Serology (ANSS):

The supportive analyses of immunogenicity were conducted using the ANSS population. This population
included subjects who received at least one dose of study vaccine; provided serology data and were
seronegative at Day 1 and PCR negative from Day 1 through Month 7 to the relevant HPV types.
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The defined immunogenicity populations are the same as those used previously in the female clinical
trials and are considered appropriate.

Sample size

To determine the sample size needed to obtain 32 endpoint cases, several assumptions were made. In
the HM population, it was assumed that (i) rates of pre-positivity to HPV 6/11, 16, and 18 were 15%,
18%, and 10%, respectively and in MSM 36%, 18%, and 10%, respectively and (ii) attrition rates
were 5% annually. Under these assumptions and with a sample size of 4040, approximately 2500
subjects were expected to complete the study through Month 36 and be eligible for the primary
analysis for each of the 4 vaccine HPV types. Some 330 additional eligible subjects were expected o
drop out post-Month 7 and were to contribute an average of half the follow-up time. Assuming that
6500 person-years would be accrued by the end of the follow-up period, the incidence rate=farithe
primary endpoint is 1% per year, and the vaccine is highly efficacious, 32 cases were exneucted to
occur by the end of the follow-up period in the placebo group. With 32 cases obsertaa acruss both
treatment groups, 9 or fewer cases in the vaccine group would result in a conclusicq that the vaccine is
efficacious.

Approximately 590 subjects were expected to be enrolled into the evaluation irivISM substudy. In this
subgroup, it was assumed that (i) rates of pre-positivity to HPV 6/11, A€, and 18 were 36%, 18%, and
10%, respectively; (ii) the incidence rate of vaccine type AIN was 545G 2anually; (iii) attrition rates
were 5.5% annually. Under these assumptions, it was expected _that Z<, cases of HPV 6/11/16/18-
related AIN would occur at Month 36. A minimum of 17 cases {f HAV<5/11/16/18 related AIN would be
required in order to achieve at least 90% power for the MS M substudy hypothesis, assuming the true
efficacy of the vaccine is 85%. If there was equal follow-upin the vaccine and placebo groups, among
the 17 endpoint cases, 4 or fewer cases in the vaccirie group would result in a conclusion that the
vaccine is efficacious.

It was expected that 107 cases of the secon:‘ary eridpoint persistent HPV 6, 11, 16, or 18 infection
would be observed between Month 7 and (Mlontti 36. This assumed annual incidence rates for persistent
infection (PI1) with HPV 6/11, 16, and 18 &f 4%, 4%, and 2%, respectively, among the evaluation of
MSM sites; and of 1%, 1%, and 0.2%§, reSpectively, among the remaining sites. If there was equal
follow-up in the vaccine and plasabhua.goups, among the 107 cases of HPV 6,11,16, or 18 infections, 35
or fewer cases in the vaccine(giaur would result in a conclusion that the vaccine is efficacious. By
definition, there were mor& @asss of the secondary endpoint HPV 6, 11, 16 or 18 DNA detection than PI
cases. Therefore, it was expscted that more than 107 cases of HPV detection would be observed
between Month 7 and Month 36. The power for the secondary efficacy hypothesis, incorporating the
multiplicity adjustrnéni, was 99.9% assuming true vaccine efficacy of 80%.

Interim anawysas

No intarirg analyses were performed for the primary or secondary efficacy endpoints in this study. The
priméry efficacy analysis was conducted when 32 primary efficacy cases were observed. Conclusions
re Jaiding the success of the study were drawn from the result of this analysis. Estimates of VE and
Iramiunogenicity were updated after Month 36 follow-up was completed in all subjects, since the
primary analysis was conducted at an earlier time.

An interim summary of the MSM substudy endpoint was performed at the time of the primary analysis
since the case target of 17 in the MSM substudy was not achieved prior to unblinding. Although no
inference was made regarding the MSM substudy endpoint based on this interim summary, a Haybittle-
Peto group sequential interim analysis plan was used for the interim summary and substudy efficacy
analysis.
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Analyses conducted but not pre-specified in the SAP

1) Analysis of VE against HPV 6/11/16/18-related intra-anal persistent infection. This analysis was
performed to support the MSM substudy analysis of vaccine efficacy against HPV 6/11/16/18-
related AIN and anal cancer. This analysis was planned after unblinding occurred.

2) Summary of rates of new sexual partners. This analysis was conducted for the purpose of providing
a measure of the risk of acquisition of HPV infection or disease in the vaccine and placebo groups.
This analysis was planned prior to unblinding.

Study population/ Main inclusion and main exclusion criteria

The study subjects were healthy 16- to 26-year-old men. (For HM: 16 years to 23 years ¢nd ior MSM:
16 years to 26 years). Subjects were enrolled in community health centres, college cainpuses, and at
primary health care provider sites. There was no pre-screening visit for HPV.

A main inclusion criterion was: HM who have experienced sexual debut but keveskad no more than 5
lifetime sexual partners.

HIV infection was an exclusion criterion.
Randomisation and treatment

Subjects were randomized in a 1:1 ratio to gHPV vaccine or piccebo, i each region and within each
age stratum. Each subject received an allocation numbex (4\N) jand was randomised to vaccination
group within each centre.

Study Results

Study population

A total of 4076 young men were rendgmized in the study. Of these, 11 allocation numbers for subjects
with randomization issues werefexgliuued from all analyses. These 4065 men (qHPV 2032/placebo
2033) included 3463 heterosi::xua’male (HM) subjects aged 16 to 23 years; and 602 men who have
sex with men (MSM) ageq 1c\tu 26 years. The MSM subjects were enrolled at selected sites to
participate in the Intia-anait=valuation in the MSM substudy.

Subject disposition

Overall, Q1129 of all subjects completed the vaccination phase and 81.4% completed the follow-up
phase (Tabie 2). The proportions of subjects who discontinued during the vaccination period and
folioyv-up and the reasons for discontinuation within this period were generally well balanced between
vher2’vaccination groups. Few subjects discontinued due to clinical adverse events. Discontinuation
vates in the vaccination period and follow-up period were similar in the HM and MSM populations.
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Table 2. Subject disposition (All subjects -Protocol 020

qHPV Placebo Total
vaccine n (%) n (%)
n (%)
Screening failures 99
Randomized 2032 2033 4065
Vaccinated Dose 1 2025 (99.7) | 2030 (99.9) 4055 (99.8)
Vaccinated Dose 2 1936 (95.3) 1929 (94.9) 3865 (91.2)
Vaccinated Dose 3 1860 (91.5) | 1846 (90.8) 3706 (91.2)
Vaccination period (Day
1 through Month 7)
Entered 2025 2030 4055
Completed 1818 (89.8) 1814 (89.4) 3632 (89.6)
Discontinued 207 216 423 (10.4)
With long-term follow-up | 4 7 11
Clinical AEs 2 4 6
Other reasons 2 2 4
Without long-term 203 209 412
follow-up
Lost to follow-up 11 (5.5) 112 (5.5) 223 (5.5)
Moved 20 21 41
Withdrew consent 64 69 133 (3.3)
Other reasons 5 5 10
Follow-up period (after
Mo 7)
Entered 1822 1821 3643 .
Completed 1487 (81.6) | 1479 (81.2) 2960 (d1.4)
Discontinued 335 (18.4) 342 (18.8) 677 \1f.0)
Clinical AEs 3 10 3
Lost to follow-up 232 (12.7) 226 (12.4) 153 (12.6)
Moved 40 36 76
Other reasons 10 9 19
Withdrew consent 50 61 A 111 (3.0)

Subject Accounting

Among the 4,055 subjects belonging to £ha F£AS, 2,551 (63%), 2,630 (65%), and 2,755 (68%) were

eligible for the PPE analysis related®o“iP\i\types 6/11, 16, and 18, respectively.

The MSM Substudy primary efficacyyarialysis was conducted in the PPE population. Among the 598
substudy subjects enrolled whioreczived at least one injection in the study, 50%, 58%, and 63% were

eligible for the AIN PPE anaiysas related to HPV types 6/11, 16, and 18, respectively.

The most common reasons ar exclusion from each of the HPV 6/11, HPV 16, and HPV 18 PPE

populations were [ayyl through Month 7 positivity to the relevant HPV type (i.e., prevalent disease or
incident disease’uefure the full vaccination series take effect), missing Day 1 or Month 7 swab PCR
results, Day ihoimMonth 7 swab samples not collected within the acceptable day range, and missing the

2nd and 3id viccinations. The numbers of subjects excluded within each vaccination group for each

reason wens generally comparable.

Taplz 3 shows the number of subjects who were eligible for the HPV type-specific PPE analyses and
viho™ad follow-up during the efficacy phase (i.e., after Month 7) for the endpoints of EGL, persistent

‘afection, DNA detection, and, in MSM subjects, HPV 6/11/16/18-related AIN and anal cancer.
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Table 3. Number of subjects with efficacy phase follow-up in PPE population by vaccination group

gHPV vaccine Placebo Total
N=2032 N=2033 N=4065

HPV 6/11/16/18 PPE-Eligible 1429 1448 2877
With Follow up for HPV 6/11/16/18 related EGL 1394 1404 2798
With Follow up for HPV 6/11/16/18 related persistent 1390 1402 2792
infection
With Follow up for HPV 6/11/16/18 related DNA detection 1390 1402 2792
HPV 6/11/16/18 MSM PPE-Eligible 292 216 418
With Follow up for HPV 6/11/16/18 related AIN and anal 194 208 402
cancer

Baseline demographics

P020 enrolled subjects from racially and geographically diverse populations. Only 12, .22% c¢€ the study
subjects originated from Europe. The median age of enrolled subjects was 20 years. WSM Substudy
subjects represented 14.8% of the overall study population and had a median_aga of 22 years. A total
of 187 subjects (4.6%) <18 years of age were enrolled.

The two vaccination groups were well balanced with respect to the demag:aphics in all study
populations (All subjects, HM, and MSM subjects).

Sexual demographics

Overall 99.5% of all subjects had experienced sexual debut’atistudy entry. For all subjects, the median
age at first intercourse among non-virgins was 17 years ana*tie median number of lifetime sex
partners was 3. Approximately 43.3% of subjects repGuted a new sexual partner within the 6 months
prior to study start. The proportion of subjects wha, tses condoms at enrollment was comparable
between the vaccination groups.

Among MSM subjects, 96.2% had experieyiced eexual debut with a male partner and 25.2% had
experienced sexual debut with a female partsier. Among MSM subjects, the median age at first
intercourse with a male partner was 1 &wears. For HM subjects, the median age at first intercourse
with a female partner was 17 years, Ahproximately 60.3% of MSM subjects reported a new male
sexual partner within the 6 maiths prior to study start, while ~2.4% of HM subjects had reported a
new female sexual partner=ai¢hin the 6 months prior to study start.

In general, the propcstions it history of sexually transmitted infection (STI) at enrolment were
comparable betweeii thastwo vaccination groups for all subjects, as well as for the HM and MSM
populations.

HPV 6, 111t and 18 Serostatus and DNA Detection at Day 1

In botkaveascination groups, —~8% of subjects (23% MSM) were positive to a vaccine HPV type by
serolcay.and ~ 12% (MSM 30.5%) were positive by PCR. Across both vaccination groups, the
or2pol tion of subjects who were HPV positive by serology and by PCR was higher in the MSM
nepulation (—39%) when compared to the HM population (—17%o).

The proportions of subjects found to be anti-HPV 6, anti-HPV 11, anti-HPV 16, or anti- HPV 18
seropositive were comparable between the two vaccination groups. Day 1 anti-HPV 6 seropositivity was
the most common.

Overall, 25% (45 of 178) and 19% (12 of 62) of subjects who at Day 1 were anti-HPV 6 and anti-HPV
11 seropositive, respectively, were also PCR positive to the same HPV type at Day 1. The
corresponding proportions for HPV 16 and 18 were comparable to those for HPV 6 and 11. Overall,
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34% (32 of 93) and 20% (9 of 44) of subjects who were seropositive at Day 1 to HPV types 16 and 18,
respectively, were also PCR positive to the same type.

For each vaccine HPV type, the proportion of seropositive subjects who were also PCR positive to the
same HPV type at Day 1 were higher in the MSM population than in the HM population as follows: HM
subjects: 11%, 4%, 16%, and 12% for HPV 6, 11, 16, and 18, respectively; and MSM subjects: 42%,
29%, 57%, and 26% for HPV 6, 11, 16, and 18, respectively.

Case assignment analysis of the per-protocol vaccine group AIN cases

Methodology: Throughout the gHPV vaccine program, an endpoint of AIN related to HPV 6, 11, 16_cCx
18 is defined to occur if that HPV type is identified in an adjacent section from the same tissue bigtK in
which the lesion is diagnosed, regardless of the presence of non-vaccine high-risk HPV types®, In‘an
effort to better understand the potential involvement of non-vaccine types in the developihen} of the
AIN cases in the PPE population, these cases were all reviewed with regard to the vaudineyand non-
vaccine HPV types identified in anogenital swab specimens before the diagnoses for which the subjects
became cases. Vaccine type-related AIN cases in which more than one HPV typewwas\found were
assessed for evidence of preceding infection with a non-vaccine high-risk HP\( type. For these cases,
the presence of HPV types in swab samples from the two preceding visitsgvas evaluated. If an HPV
type was detected in at least one swab sample from at least one of the=twa,visits as well as in the
lesion, that type was considered to be causal. More than one HPV tweicould be considered causal. If
none of the HPV types detected in the lesion were found in either uf tha two preceding swab samples,
the lesion was attributed to the lesional HPV types.

Prevention of any HPV type AIN and anal cancer

The analysis of efficacy with respect to evaluation ofithe impact of gHPV vaccine on the incidence of
any type anal disease was performed using the ' SMYGHN and the MSM FAS populations.

EFFICACY RESULTS

Primary endpoint analysis: Fimivacy against HPV 6/11/16/18-related EGL

PPE Population

The vaccine efficacy=(vii) against HPV 6/11/16/18-related EGL in the PPE population was 90.6% (Table
4). There were a;total/of 3 EGL cases in the vaccine group and 32 cases in the placebo group. All of the
cases in the'vaccine group and the majority of the cases in the placebo group had positive PCR results
for HPV, typies 6vand/or 11 and were from diagnoses of condyloma. Of the 32 cases in the placebo
group,»4 wered due to diagnoses of PIN 1 or worse, with 2 cases of PIN 2/3 identified. No cases of
cancer wore detected during the study.

Thé tvo vaccine subjects, who were cases of HPV 6-related EGL, had anti-HPV 6 titers at Month 7 that
vere comparable to the GMTs among per-protocol subjects who received the qHPV and were naive to
HPV type 6 during the vaccination period. The vaccine subject who was diagnosed with an EGL related
to HPV types 6 and 11 had anti-HPV 6 and 11 titers at Month 7 that were considerably above the levels
observed among per-protocol HPV-naive recipients as well as those who had evidence of prior infection
of types 6 or 11 at Day 1. Thus, these results do not suggest a failure of efficacy related to low
antibody titers.
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Table 4. Analysis of efficacy against HPV 6/11/16/18-related EGL by sexual orientation, HPV type and
lesion type (PPE population)

qHPV vaccine Placebo
N=2025 N=2030 Observed
Number Number of efficacy
Endpoint n of cases n cases % 95% CI
HPV 6/11/16/18 1,394 3 1,404 32 90.6 (70.1, 98.2)
EGL
By sexual
orientation
HM subjects 1,200 2 1,196 26 92.4 (69.6, 99.1)
MSM subjects 194 1 208 6 82.1 (-47.8, 99.6)
|
By HPV type |
HPV 6-related EGL 1,242 3 1,243 19 84.2 (46.2, 97.0)
HPV 11-related EGL 1,242 1 1,243 11 90.9 (37.2,99.8)
HPV 16-related EGL 1,292 0 1,270 3 100 (-138.4, 100), !
HPV 18-related EGL 1,331 0 1,352 1 100 (-3846.4, (10C) |
By lesion type N
Condyloma 1,394 3 1,404 28 89.3 (65.3,97.9)
PIN 1 or worse 1,394 0 1,404 4 100 #5027, 100)
PIN 1 1,394 [0] 1,404 2 100 (-424.9, 100)
PIN 2/3 or 1,394 0 1,404 2 100 +34.7, 100)
cancer
PIN 2/3 1,394 0 1,404 2 1007 (-434.7, 100)
Cancer 1,394 0 1,404 0 NA & T NA

A cumulative incidence curve over time of vaccine type EGL _hvaccination group showed that the
incidence rate in the placebo group increased during théser tire duration of follow-up while, the
incidence rate in the vaccine group remained low indicatingwersisting vaccine-induced protection
against HPV 6/11/16/18 EGL over the 36 months of(the study.

HNRT and FAS population

Vaccine efficacy was 76.3% in the HNRT, paoviation and 66.7% in the FAS population. As expected, VE
was lower for the EGL endpoint in the JAS 'and HNRT populations. The analyses of the HNRT and FAS
populations generally support the jrimary PPE analysis of efficacy against HPV 6/11/16/18-related
EGL.

HNRT population

Any cases that occurrad aftey the first vaccination were included in this analysis. VE for this population
was 76.3%, whichfis/ipqwer than the VE in the PPE population.

A cumulative,irizidence curve over time of HPV 6/11/16/18-related EGL by vaccination group for the
HNRT popuiatice showed that in the placebo group cases occurred evenly over the duration of follow-
up. Foy tine walccine group, the time-to-event plot showed that many of the cases occurred early in the
follow -up weriod, before the Month 12 visit. After the Month 12 visit, the cumulative incidence curve for
véceine recipients begins to plateau. This suggests that most of the cases in the vaccine group
orcurred before the full benefit of the 3-dose vaccination regimen took effect.

FAS population

Vaccine efficacy for this population was 66.7% (Table 5). VE was lower for the EGL endpoint in the FAS
than in the PPE and HNRT populations. Similar to the PPE and HNRT populations, a majority of the
endpoint cases for the FAS are due to HPV types 6 and/or 11 and had a diagnosis of condyloma.
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Table 5. Analysis of efficacy against HPV 6/11/16/18-related EGL by sexual orientation, HPV type and
lesion type (FAS population)

qHPV vaccine Placebo
N=2025 N=2030 Observed
Number Number of efficacy

Endpoint n of cases n cases % 95% CI
HPV6/11/16/18 1,943 27 1937 80 66.7 (48.0, 79.3)
EGL
By sexual orientation
HM subjects 1,653 21 1648 57 63.8 (39.3, 79.1)
MSM subjects 290 6 289 23 74.0 (34.4, 91.4)
By HPV type
HPV 6 1,943 21 1,937 52 60.1 (32.5, 77.1)
HPV 11 1,943 6 1,937 26 77.2 (43.2,92.3) |
HPV 16 1,943 3 1,937 11 72.9 (-2.6, 95.1) !
HPV 18 1,943 2 1,937 3 33.7 (-478.8, 94.5)
By lesion type .
Condyloma 1,943 24 1,937 74 68.1 (48.8, 20..7,
PIN 1 or worse 1,943 6 1,937 6 0.3 (-272.7. 13.4)

PIN1 1,943 3 1,937 4 25.3 (-344,3,32.1)

PIN 2/3 or cancer 1,943 3 1,937 3 0.4 (-€43.4),86.7)

PIN 2/3 1,943 3 1,937 3 0.4 M6424-, 86.7)
Cancer 1,943 [0]) 1,937 0 NA { I» NA

Secondary efficacy endpoint analysis

o Efficacy against HPV 6/11/16/18-related persistent j»feztion
PPE Population

Vaccine efficacy against HPV 6/11/16/18-related persistentiinfection (Pl) (6-month definition) was
85.5% in the PPE population (Table 6).

Table 6. Analysis of efficacy against HPV 6/11/18/18-related persistent infection by sexual orientation,
and HPV type (PPE population)

qHPV vaccine Placebo
N=2025 N=2030 Observed
Number Number of efficacy

Endpoint n of cases n cases % 95% CI
HPV 6/11/16/18
persistent 1,390 1 1,402 140 85.5 77.0,91.3
infection A
By sexual
orientation
HM subjects 1,196 16 1,194 99 84.5 (73.5, 91.5)
MSM subjects 1ot 5 208 41 88.0 (69.5, 96.3)
By HPV type
HPV 6 i .238 5 1,242 50 90.1 (75.3, 96.9)
HPV 11 _—f 1,238 1 1,242 18 94.4 (64.7, 99.9)
HPV 16 > 1,288 13 1,268 61 79.3 (61.9, 89.6)
HPV 18 1 | 1,327 2 1,350 33 93.9 (76.3, 99.3)

Sourcer Adapted from Module 5 Clinical Study report, V501 -PO20V1 — Table 11-16

TkHereawere 21 cases in the vaccine group and 140 cases in the placebo group. The majority of the
cases of Pl in the vaccine and placebo groups were due to HPV types 6 and 16.

The cumulative incidence curve over time showed that the Pl events occurred most frequently at the
points during follow-up when scheduled visits occurred, i.e. Month 12, 18, 24, and 30 because the
swab samples are obtained at these visits. The rate of increase in the cumulative incidence around
these time points was much higher in the placebo group when compared to the vaccine group.

HNRT Population
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VE for this population was 70.8% and is lower than that in the PPE population. Any cases that occurred
after Day 1 were included in this analysis and it is expected that the VE in this population is lower. The
majority of the Pl cases in both the vaccine and placebo groups were related to HPV types 6 and 16 as
in the PPE population.

The cumulative incidence curve over time showed that the incidence of Pl was lower in the vaccine
group than in the placebo group. In the vaccine group, the largest increase in the rate of cases of HPV
6/11/16/18-related Pl was between Month 6 and Month 7. These cases of Pl likely began before the
full benefit of the 3-dose vaccine regimen took effect.

FAS population

VE for this population was 52.2% (95% CIl: 42.0, 60.7) (Table 7). Efficacy for HPV 6/11/16/%3-retated
Pl was lower in the FAS than in the PPE and HNRT populations. This is expected due to th{: invlusion of
infections that were present at Day 1.

The cumulative incidence curve over time of HPV 6/11/16/18-related Pl by vaccinasorsgroup for the
FAS showed that as in the HNRT population, there were many cases of Pl thatsxegar. between Month 6
and Month 7 in both the vaccine and placebo groups. In the vaccine group, the largest increase in the
rate of cases of Pl occurred within this time interval. After Month 7, the ¢i'mulative incidence increases
at a faster rate in the placebo group than in the vaccine group.

Table 7. Analysis of efficacy against HPV 6/11/16/18-relatad, parsistent infection by sexual orientation,
and HPV type (FAS population)

qHPV vaccine Placebo
N=2025 N=203) Observed
Number L Nun.ber efficacy
Endpoint N of N | ¢f cases % 959% CI
cases

HPV
6/11/16/18 1818 161 1317 321 52.2 42.0, 60.7
persistent
infection O
By sexual
orientation o\
HM subjects 1543 s PO 1541 204 53.4 40.4, 63.7
MSM subjects 275 _62 276 117 52.0 34.2, 65.3
By HPV type |
HPV 6 1218 68 1817 137 51.4 34.5, 64.2
HPV 11 i’lli 17 1817 49 65.7 39.4, 81.5
HPV 16 _”§: 3 80 1817 161 51.5 36.3, 63.4
HPV 18 R L1818 30 1817 70 57.8 34.3,73.4

o Efficacv against HPV 6/11/16/18-related DNA detection

The s>coiydary endpoint referred to as DNA detection was defined as the detection of HPV 6, 11, 16, or
1& VA by PCR in anogenital specimens collected on at least one visit. By definition, this endpoint
icludes cases of HPV-related persistent infection, external disease and intra-anal disease, in addition
LJ cases where a subject is PCR positive on at least one swab or biopsy specimen, but not a case of
disease or persistent infection. DNA detection can be considered a composite of these single endpoints.

PPE population

The VE against HPV 6/11/16/18-related DNA detection was 51.0% (Table 8). There were 153 cases in
the vaccine group and 303 cases in the placebo group. The majority of the cases in both treatment
groups were due to HPV types 6 and 16.
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The cumulative incidences in the vaccine and placebo groups were similar around Month 12. As follow-
up continued the cumulative incidence in the vaccine group did not increase as quickly as the
cumulative incidence in the qHPV placebo group.

Table 8. Analysis of efficacy against HPV 6/11/16/18-related DNA at 1 or more visits by sexual
orientation, and HPV type (PPE population)

qHPV vaccine Placebo
N=2025 N=2030 Observed
Number Number efficacy
Endpoint N of N of cases % 959% CI
cases

HPV
6/11/16/18 1,390 153 1,402 303 51.0 (40.3, 59.9) |
DNA .
By sexual N\
orientation PP\ v
HM subjects 1,196 125 1,194 229 47.3 (34.1, 57,90, |
MSM subjects 194 28 208 74 62.1 (40.7,576.1)
By HPV type
HPV 6 1,238 59 1,242 115 49.1 #2907/ 63.4)
HPV 11 1,238 20 1,242 49 59.2 320, 77.0)
HPV 16 1,288 69 1,268 143 53.0 | {67.0, 65.3)
HPV 18 1,327 29 1,350 79 63.2 (43.1, 76.9)

HNRT and FAS population

Similar analyses were conducted in the HNRT and FAS populationstarig VE estimates were lower than
that for the PPE population. VE for the HNRT was 40.5%, (€5% Ci: 30.7, 49.0) and for the FAS was
32.1% (95% CI: 22.8, 40.3). The number of cases in the waccine and the placebo group was 275 vs.
444 (HNRT) and 410 vs. 581 (FAS).

Efficacy results AIN substudy in MSM

Subject disposition

A total of 602 subjects were rariacanzed into the substudy. The number of subjects who received at
least one vaccination was 58¢. Gwrall, 91.1% of all subjects completed the vaccination phase. The
proportions of subjects wilio vornpleted the vaccination phase were comparable between the group that
received vaccine anaswthe piticebo group. During the vaccination period, 6 subjects (1%) withdrew
consent and 2 subjéuis {9.3%) discontinued due to an AE. Overall 432 subjects (78.3%) completed the
follow-up phases\lif ety subjects (16.3%) were lost to follow-up, 14 subjects (2.5%) withdrew consent
and none disearitinued due to an adverse experience.

The mean durition of follow-up at the time of the analysis of the AIN Substudy endpoint was ~2.0
years(tontlie PPE population (post-Month 7) and approximately 2.4 years for the HNRT population
(posh-LUdy 1) in the substudy population.

Eificacy against HPV 6/11/16/18-related AIN and anal cancer

MSM PPE Population

The PPE population included a total of 402 subjects. Efficacy against HPV 6/11/16/18-related AIN was
77.5% (95% CI: 39.6, 93.3) (Table 9). There were a total of 5 AIN cases in the vaccine group and 24
cases in the placebo group. All of the cases in the vaccine group and the majority of the cases in the

placebo group had positive PCR results for HPV types 6 and/or 16 (see below). Success was achieved
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in the test of the AIN substudy efficacy hypothesis showing that VE against HPV 6/11/16/18-related
AIN was above 0% with a p-value <0.001.

Of the 24 cases in the placebo group, 13 were identified with diagnoses of AIN 2 or worse. In the
vaccine group, there were 3 cases identified with diagnoses of AIN 2 or worse out of the total of 5
cases. The VE estimate for HPV 6/11/16/18-related AIN 2 or worse was 74.9%, (95% CI: 8.8, 96.4),
which indicates that the VE for this endpoint is statistically significant with a lower bound above 0%.
There were a total of 9 cases of HPV 16/18-related AIN 2 or worse. Of these, 1 case was in the vaccine
group and 8 were in the placebo group. No cases of cancer were detected during the study.

Table 9. Efficacy against HPV vaccine type related AIN and anal cancer by HPV type and lesihn wpe
(MSM PPE population)

qHPV vaccine Placebo
N=299 N=299 Observed
Number Numbe efficacy

Endpoint n of n r of % 95 1 C.

cases cases AU

HPV 6/11/16/18 AIN 194 5 208 24 77.5 3.6, 93.3

By HPV type

HPV 6 141 3 144 10 67.5 gm, -26.4, 94.2

HPV 11 141 0] 144 6 100 ¢ ¢ 9.3, 100

HPV 16 167 2 170 6 £0.5 -92.8. 96.6

HPV 18 173 [\] 193 4 100, -70.0, 100

By lesion type -

AIN 1 194 4 208 16 1 23w 16.3,93.4
Condyloma acuminatum 194 0 208 6 100 8.2, 100
Non-aciuminate 194 4 208 N 1__f 60.4 -33.5, 90.8

AIN 2 or worse 194 3 208 15 74.9 8.8, 95.4
AIN 2 194 2 208 9 75.8 -16.9, 97.5
AIN 3 194 2 208 ([ |6 63.7 -103.0, 96.4

Anal cancer 194 0 20970, | 0 NA NA

The case assignment methodology “aaito 1ae re-assignment of 3 of the HPV 6/11/16/18-related AIN
lesions in the vaccine group and n¢ne »f the lesions in the placebo group, resulting in a 2/24
vaccine/placebo case split (confpaiza to 5/24 in the original analysis) and efficacy of 91.1% (95% CI:
64.2%, 99.0%), compared tt ehiCacy of 77.5% (95% CI: 39.6, 93.3) in the original analysis (Table
10). The vaccine/placebe cate split for vaccine type related high-grade AIN was now 1/13 (compared
to 3/13 in the originajanalyais), resulting in efficacy of 91.7% (95% Cl: 44.6, 99.8%).

In addition, the tiniifig of disease occurrence in the vaccine as compared to the placebo group also
suggests possitle undetected prevalent disease among the vaccine cases. In contrast to the vaccine
group, in viiictiasome cases occurred relatively early during post-vaccination follow-up, all of the cases
in the'nlacera’group occurred after Month 12, strongly suggesting that the placebo cases were related
to nelv HRV infections that occurred following completion of the vaccination regimen. This finding is
al6ossupported by the observation that the median time to the development of AIN in the five per-
prowscol population vaccine recipients was 1.00 years, compared to 1.82 years in the 24 placebo group
cubjects.
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Table 10. Efficacy against HPV vaccine type related AIN and anal cancer by HPV type and lesion type
after removing cases attributed to non-vaccine HPV types (MSM PPE population)

qHPV vaccine Placebo
N=299 N=299 Observed
Numb Numb efficacy
Endpoint n er of n er of % 959% CI
cases cases
HPV 6/11/16/18 AIN 194 2 208 24 91.1 64.2, 99.0
By HPV type
HPV 6 141 1 144 9 88.0 13.7, 99.7
HPV 11 141 0 144 6 100 9.3, 100
HPV 16 167 1 170 6 65.5 -41.3, 96.6 |
HPV 18 173 0 193 4 100 -70.0, 100 _|
By lesion type
AIN 1 194 2 208 16 86.6 43.0..984 \_/
Condyloma 194 0 208 6 100 8.2, 170
acuminatum ~N
Non-aciuminate 194 2 208 11 80.4 10.059/.9
AIN 2 or worse 194 1 208 13 91.7 =~24:6./99.8
AIN 2 194 1 208 9 87.9 (1,0. 99.7
AIN 3 194 1 208 6 81.9 %9.4, 99.6

MSM HNRT Population

The VE against HPV 6/11/16/18-related AIN and anal cancer forsthis rcoulation is 76.9% (95% CI:
51.4, 90.1). The VE is comparable to that shown in the MSM_PrE pupulation even though any cases
that occurred after the first vaccination were included iristh> HYRT analysis and the full benefit of the
3-dose vaccination does not occur until after the third dose!

The cumulative incidence curve over time of HP\! 6/11/16/18-related AIN and anal cancer in HNRT
showed that cases in the placebo group occtired evenly over the duration of follow-up. For the vaccine
group, the time-to-event plot shows that (I of the cases occurred in the first half of the follow-up
period. Between the Month 18 and Montiyzs"visit, the cumulative incidence curve for vaccine
recipients begins to plateau, while #%g Cefve in the placebo group continues to increase.

MSM FAS population

The FAS population incluaad /.t total of 551 subjects. VE for this population was 50.3% (95% ClI: 25.7,
67.2) (Table 11). Efficacy was lower for the AIN endpoint in the MSM FAS than in the PPE and HNRT
populations. Similérscthe MSM PPE and MSM HNRT populations, the 95% CI for VE against HPV
6/11/16/184relsted, AIN 2 or worse remains above 0%.

Assessment report
EMA/928494/2011 Page 18/36



Table 11. Efficacy against HPV vaccine type related AIN and anal cancer by HPV type and lesion type
(MSM FAS population)

qHPV vaccine Placebo
N=299 N=299 Observed
Numb Numb efficacy
Endpoint n er of n er of % 95% CI
cases cases

HPV 6/11/16/18 AIN 275 38 276 77 50.3 25.7, 67.2
By HPV type
HPV 6 275 18 276 47 61.7 (32.8,79.1) |
HPV 11 275 13 276 25 47.3 (-7.1, 75.2) '
HPV 16 275 8 276 18 54.9 (-9.0, 83.0) .|
HPV 18 275 5 276 11 53.7 (-44.6, 87.4) |
By lesion type N
AIN 1 275 31 276 62 49.6 (21.2060.4)

Condyloma 275 13 276 31 57.2 (1549, 79.5)
acuminatum A

Non-aciuminate 275 27 276 48 43.3 F7.3466.0)
AIN 2 or worse 275 18 276 39 54.2 (1:5.0, 75.3)

AIN 2 275 11 276 29 61.9 \21.4, 82.8)

AIN 3 275 10 276 19 46.8., (-20.2, 77.9)

Anal cancer 275 0 276 0 NA 2 1] NA

The cumulative incidence curve over time of HPV 6/11/16/18-i:latedAIN and anal cancer by
vaccination group for the AIN Substudy FAS population ¢hc ~vec) separation of the vaccine and placebo
groups as the rate of incident disease related to prevalent intections in the vaccine group declines,
providing further support for the effect of HPV vacciration in this non HPV-naive population.

Efficacy against HPV 6/11/16/18-rel2>cavintra-anal persistent infection (PI) - Post-hoc
analysis

To support the MSM substudy efficziCyavalysis of AIN and anal cancer in the MSM PPE population, an
analysis was performed to evalyai=Z against HPV 6/11/16/18-related intra-anal Pl. This analysis is
similar to the secondary efficlicyyar.alysis performed for the Pl endpoint, but here only intra-anal
specimens from subjects i1 thesMSM PPE population were used to assess the efficacy of the vaccine on

Pl in the intra-anal region.
MSM PPE populalior:

VE against HRV'5/11/16/18-related intra-anal Pl (6-month definition) for the MSM PPE population was
94.9% (95%0 Ci: 80.4, 99.4) (Table 12). There were a total of 2 cases in the vaccine group and 39
cases m thegiacebo group. The gHPV vaccine demonstrated to be efficacious against HPV 6/11/16/18-
related irjsra-anal Pl, and importantly also against those related to HPV 16 (VE: 93.8%) and HPV 18
(ME+/200%0).
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Table 12. Efficacy against HPV vaccine type related persistent infection and anal cancer by HPV type
and lesion type (MSM PPE population)

qHPV vaccine Placebo
N=299 N=299 Observed

Numb Numb efficacy
Endpoint n er of n er of % 95% CI

cases cases
HPV 6/11/16/18
persistent anal 193 2 208 39 94.9 80.4, 99.4
infection
By HPV type {
HPV 6 140 1 144 13 92.1 47.2, 99.8 ‘l
HPV 11 140 0 144 5 100 -15.5, 100 |
HPV 16 166 1 170 16 93,8 60.0, 99.9 &
HPV 18 172 0 193 10 100 51.5,100, W

Population benefit analyses

An important public health question in the evaluation of the gHPV vaccine is \Wwhther vaccination
reduces the overall incidence of intra-anal and external genital disease and heaiinh care resource
utilization.

Population benefit was measured through assessing impact of gHRV vaccine on reducing incidence of
EGL and intra-anal disease due to any HPV type and incidence gitinera-anal and external genital
procedures and therapies. Two populations were used 1) GE!M;: this population was designed to
represent HPV-naive boys and men and 2) FAS population, “ahich approximates the general population
of sexually-active 16- to 26-year-old men. Subjects in.the CHN population were required to be DNA
negative to all 14 HPV types tested at Day 1 and Seione jative for the Vaccine HPV types and MSM
subjects were also required to have a negative it tra-anal Pap test on Day 1.

Incidence of overall EGLs

GHN population

In the GHN population, the disease reduction of EGL due to any HPV type was 81.5% (95% CI: 58.0,
93.0). High efficacy againsit&Gh. due to any HPV type is expected, given that vaccine HPV types are the
predominant types in, EGL.\ e VE estimates for EGL related to any of the 10 non-vaccine HPV types
and for EGL not relat=ato any of the 14 assay-identified HPV types in the GHN population were 67.1%
(95% CI: -83.9..96(3) and 41.5% (95% ClI: -201, 90.9), respectively. VE against genital warts due to
any HPV type was £5.2% (95%ClI: 61.8, 95.5). This result is similar to the VE estimate for GWs due to
vaccine HRV tvpes (89.3%) since the predominant HPV types are 6 and 11. No significant VE was
observeatageinst PIN 1 or worse due to any HPV type (50.7% (95% CIl: -244.3, 95.5) or against PIN
2/3 die 1» any HPV type (100% (95% Cl:-425.5, 100).

LAS population

The disease reduction of EGL due to any HPV type was 59.3% (95% CI: 40.0, 79.2) in the FAS.
Although VE was lower than in the GHN population, the observed reduction of EGL due to any HPV type
in the FAS is of clinical relevance.

The vaccine impact would be more apparent over time, as new vaccine-type infections are prevented
beginning immediately after the 3-dose vaccination regimen is completed. The VE estimates for EGL
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related to any of the 10 non-vaccine HPV types and for EGL not related to any of the 14 assay-
identified HPV types in the GHN population were non-significant as the lower bound of Cls were <0%.

The VE estimates for EGL related to any of the 10 non-vaccine HPV types and for EGL not related to
any of the 14 assay-identified HPV types were 50.3% (95% CI: -16.5, 80.3) and 34.5% (95% CI:
-74.3, 76.8), respectively, in the FAS. VE against genital warts due to any HPV type was 61.8% (95%
Cl: 42.3, 75.3) in the FAS. The VE against PIN 1 or worse due to any HPV type was -13.9% (95% CI: -
269, 63.9) and against PIN 2/3 or cancer due to any HPV type is 0.4% (95% CI: -643, 86.7) in the
FAS.

Incidence of external genital procedures and therapies

In the analyses of EGL therapies all therapies were included that could potentially be assoCiavzarwith
HPV-related EGL (i.e., surgical therapies including excision, laser ablation, cauterizatioi, soagulation,
and cryotherapy, and non-surgical therapies including topical treatments, chemical <hlation).

In both the GHN and the FAS, there were positive reductions in the incidence of EGL/biopsies, EGL
therapies overall and surgical external genital therapies in the vaccine group ‘cgn pared to the placebo
group. Reduction of EGL therapies was 47.7% (95% Cl: 18.4, 47.1) in th:2 GHN population and 38.1%
(95% CI: 19.4, 52.6) in the FAS. Reduction of EGL biopsies was 54.2%0 /35% CIl: 28.3, 71.4) in the
GHN population and 45.7% (95% ClI: 29.0, 58.7) in the FAS. Therz was“however, insufficient evidence
in both study populations to conclude that the vaccine has a pogitivasttiect on the incidence of non-
surgical procedures.

MSM GHN population

The estimate of disease reduction of AIN due to &nyzhrV type in the MSM GHN population was 54.9%
(95% CI: 8.4 79.1) which was statistically sicnificont (lower bound Cl was above 0 estimates against
AIN related to any of the 10 assay-identifize nan-vaccine HPV types and against AIN not related to
any of the 14 assay-identified HPV typedweare negative (VE: -35.1% and -20.7%, respectively). Of
note the numbers of cases related to . nan-vaccine HPV types were low because of the limited sample
size in the MSM GHN population.

The results of the analysis oflefiicaCy against AIN 1 (intra-anal condyloma acuminatum and non-
acuminate AIN 1) due to_anywh?PV type showed VE of 67.2% (95% ClI: 14.5, 89.3). The lower bound of
the ClI is above 0%, ¢ndicacing positive VE for this endpoint. However, the VE estimates for the
individual endpointg®iatia-anal condyloma acuminatum due to any HPV type and nonacuminate AIN 1
due to any HPV *xpe did not reach statistical significance. For intra-anal condyloma due to any HPV
type, the diseace reduction (82.3% (95% CI -46.0, 99.6) was of similar magnitude as that observed
for extrage¢nitai'condyloma, but only a trend was observed.

No stauztically significant efficacy against AIN 2 or worse (AIN 2, AIN 3, or anal cancer) due to any
HPW sty p2” was observed (VE 52.5% (95% ClI: -14.8, 82.1).

‘1SM FAS population

Reduction of disease against AIN due to any HPV type, AIN related to any of the 10 assay-identified
non-vaccine HPV types and AIN and anal cancer not related to any of the 14 assay-identified HPV types
in the FAS analysis did not reach statistical significance.-Negative efficacy was observed for two of non-
vaccine types, i.e. HPV 56 and 59 with somewhat more cases in the vaccine group than in the placebo
group (9 vs. 5 and 11 vs. 9, respectively).

Assessment report
EMA/928494/2011 Page 21/36



In the analyses (GHN nor FAS) there was insufficient evidence to conclude that the gHPV vaccine was
efficacious against non-vaccine HPV types.

The result of the analysis of efficacy against AIN 1 due to any HPV type was not statistically significant
(VE: 30.0% (95% CI: -1.1, 49.3). However, the VE estimates for the individual endpoint intra-anal
condyloma acuminatum due to any HPV type reached statistical significance with VE of 55% (95% CI:
15.2, 77.3). For AIN 2/3 due to any HPV type only a trend was seen.

Reduction in the incidence of intra-anal procedures

Intra-anal procedures in these analyses include all therapies that could potentially be associatad (i
HPV-related AIN and anal cancer (i.e., surgical and non-surgical therapies). As they may inclde
therapies or procedures that are associated with non-HPV related intra-anal lesions or othér watva-anal
diseases, the specificity of these endpoints and VE estimates for them are expected #0454, Iewer than
what has been observed against vaccine type HPV-related AIN and anal cancer.

The percent incidence reduction was positive for intra-anal biopsies, intra-anal_tharabies overall, and
surgical intra-anal therapies in the vaccine group compared to the placebo groyxp *however, it was not
statistically significant and thus, there was insufficient evidence to concluiie that the qHPV vaccine has
a positive effect on the incidence of these procedures. There was not £nzugh information to estimate
the percent incidence reduction for non-surgical intra-anal therapies‘due“o the low number of cases
accrued.

Immunogenicity

Primary Analysis: Summaries of vaccine-type anti-HF responses in the Per-Protocol
Immunogenicity (PPI) Population

Summary of GMTs

Table 11-40 shows the anti-HPV 6, anti<{F\/ 71, anti-HPV 16, and anti-HPV 18 GMTs for the qHPV
vaccine and placebo groups in the FRIjhopulation at Day 1, Month 7, Month 24, and Month 36 as
measured by cLIA. In the vaccine ¢roup, measurable immune responses, well above the lower limit of
quantitation (LLOQ), were indu’ed Dy the 3-dose vaccination at 4 weeks post-dose 3 (Month 7) for
each HPV vaccine type. At Mcaths 24 and 36, the GMTs in vaccinated subjects were lower than at
Month 7 for all vaccine HiV types. For anti-HPV 6, 11, and 16 GMTs, levels at Months 24 and 36
remained above the estimatad antibody levels induced by natural infection for each HPV type. For anti-
HPV 18, the GMT &t Mpnchs 24 and 36 were comparable to the estimated antibody level induced by
natural infectiQri. W &e placebo group, the GMTs were below the LLOQ of the assay for all vaccine HPV
types at all_tirne points evaluated.
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Table 11-40

Summary of Anti-HPV Geometric Mean Titers by Vaccination Group
(Per-Protocol Immunogenicity Population)

gHFW Vaccine Flacebo
1=2,025) (N=2,030)
Assay (cLIA) GMT GMT
Smdy tme n (U mL) 95%% CI n (MU AmdL) 95% C1
Anti-HPWV 6
Day 1 1,082 7 (=7, =T) 1,108 7
Month 7 1,092 447.8 (422.6,474.1) 1,108 7
Month 24 41 9.8 (75.8, 84.1) o049 7
Month 36 847 1.5 (67.5, 75.8) 834 7
And-HFV 11
Day 1 1,082 <8 (=8, =8) 1,107 < § (=8, =8)
Month 7 1,082 G24.0 (594.1, 655.4) 1,107 <8 (=NEE)
Month 24 41 0448 (90.0, 99.5) 043 < § &, W
Month 36 847 B26 (783, 87.1) B33 <8 Wi
Antd-HPFV 16
Day 1 1,133 <11 (=11, <11} 1,127 <11 | (<11, =11}
Month 7 1,133 24043 (22722, 2,544.00 1,127 <11 (=11, =11}
Month 24 979 3427 (324.7, 361.T) 051 (<11, =11}
Month 36 877 2833 (276.5, 311.2) 239 (=11, =11}
And-HPV 18
Day 1 1,174 < 10 (=10, <10} 1,202 -~ (=10, =10)
Month 7 1,174 4023 (3802, 425.T) 1,202 | 10 (=1, =10}
Month 24 1.011 384 (34.0, 41.0) Lo 10 (=1, =10}
Month 36 05 33.1 (309, 35.4) - 210 (=10, =10}
The estimated GMTs and associated Cls are calculated using an ANOWVA modyl with a/erm fior vaccination group.
M = Mumber of subjects randomized to the respective vaccination group who recelyed at least 1 injection
n = Mumber of subjects contmbuting to the analysis.
AMNOVA = Analysis of variance; CI = Confidence interval; cLIA = Ggmpgtitice Luminex mrmmoas say; GMT = Geomemic mean
titer; HPWV = Human papillomavims; mM 17 = Willi Merck unitsg 'CE G Polymerase chain reaction; gHPV Vaccine =
Cuadrivalent Human Papillomavirs {Types 6, 11, 16, 18) Fecomdjpant Vaccine.

In the MSM subgroup, the GMTs at Wonth,7 for all vaccine HPV types were lower than the

corresponding GMTs in the HM sub_ect)» (Table 13). At Months 24 and 36, the GMTs for HM and MSM
subjects are generally compargole for HPV types 6, 11, and 18. For HPV type 16, the GMTs in the HM

subjects remain higher than ivhe GMTs in the MSM subjects for the Month 24 and 36 time points. Note

that the sample sizes in the N SM subgroup are low.
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Table 13. Summary of anti-HPV GMTs for HM and MSM subjects (PPl Population)

Assay HM subjects MSM subjects
(cLIA v2) qHPV vaccine (n=1726) qHPV vaccine (n=299)
Study time GMT GMT
n (mMU/mL) 95% CI n (mMU/mL) 95% CI
Anti-HPV 6
Day 1 978 <7 (<7, <7) 114 <7 (<7, <7)
Month 7 978 473.9 (446.8, 502.7) 114 274.3 (<7, <7)
Month 24 851 81.6 (77.4, 86.1) 90 64.9 (<7.<7) 4
Month 36 792 73.4 (69.2, 77.8) 44 49.2 (<7. <D
Anti-HPV 11
Day 1 978 <8 (<8, <8) 114 <8 (<8¢<) &7
Month 7 978 651.5 (620.7, 683.7) 114 431.3 (=8,=8)
Month 24 851 94.9 (90.1, 100.0) 90 91.6 '<8)<8)
Month 36 792 83.6 (79.4, 88.5) 44 66.2 (9] <8)
Anti-HPV 16 +
Day 1 999 <11 (<11, <11) 136 <11 4 N _¥<11, <11)
Month 7 999 2622.1 (2484.9, 136 12716 (<11, <11)
2766.9) &~
Month 24 869 357.7 (335.8, 376.7 110 250.5 (<11, <11)
Month 36 811 309.3 (291.5, 328.1) 66 155.0 (<11, <11)
Anti-HPV 18 \
Day 1 1032 <10 (<10, <10) 142 | ) <10 (<10, <10)
Month 7 1032 439.3 (415.7, 464.3) 1424\ 7 212.1 (<10, <10)
Month 24 897 39.4 (36.8, 42,2) 114, | 31.4 (<10, <10)
Month 36 836 33.9 (31.6, 36.4) 694 | 24.7 (<10, <10)

Summary of seroconversion

The percent seroconversion by vaccination group £arwascine HPV types 6, 11, 16, and 18 at Day 1 and

Months 7, 24, and 36 in the PPl population was presented. The seroconversion percentages at 4 weeks
post-dose 3 (Month 7) for vaccine recipients were 98.9%, 99.2%, 98.8%, and 97.4% for the vaccine
HPV types 6, 11, 16, and 18, respectively. AtiMonth 24, the seroconversion percentages for vaccine

recipients decreased for all vaccinedHRV tynes with the exception of HPV type 16. The estimates of

percent seroconversion dropped, 8/0,R?.0, and 35.1 percentage points for HPV types 6, 11, and 18,

respectively. In the vaccine grodpjlie Month 36 seroconversion percentages were comparable to the

Month 24 seroconversion peii:eritages for each of the vaccine types. In the placebo group,

seroconversion percenta@’2s were at most 3.1% for all vaccine HPV types at Months 7, 24, and 36.

In the MSM subgroun,the seroconversion percentages in vaccine recipients at Month 7 for the HPV

types 6 and 11 we'e/c»mparable to the corresponding percentages in the HM subjects. The
seroconversion/ pergentages in vaccine recipients at Month 7 for HPV types 16 and 18 in the MSM
subgroup weresslightly lower than the corresponding seroconversion percentages for HM subjects
(94.1% ws99.4% and 89.4% vs. 98.4%, respectively): At Months 24 and 36, the seroconversion
perceiitages in vaccine recipients for the MSM subgroup were generally comparable to the

sefororiversion percentages for HM subjects. The anti-HPV 18 seroconversion percentage at Month 36
Wam3.6% in MSM subjects vs. 57.6% in HM subjects.

rhe immunogenicity results in the All Naive Subjects with Serology (ANSS) population supported those
in the PPI population.
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Comparison and analyses of results across studies

Bridging Studies

As with female HPV vaccination, prophylactic vaccination of males prior to sexual debut is critical in
achieving prevention of HPV infection and disease. Given that studying efficacy is not feasible in
sexually naive adolescent populations, an immunobridging approach to the basis of licensure in the
target age group for vaccination was taken, whereby demonstration of non-inferiority of GMTs and
seroconversion rates in adolescents compared to adult males was utilized as the basis for efficacy in
the target population.

The criteria for non-inferiority were as follows: For the null hypothesis that the GMTs Boys/3M%s Men
<0.5 (2-fold decrease), a p-value <0.025 supports a conclusion that the specific type antinHPV
response in boys is non-inferior to that in adult young men. As regards seroconversiony, for the null
hypothesis that %boys/%men <0.05, a p-value <0.025 supports a conclusion thatthesspecific type
seroconversion rate in boys is non-inferior to that in men.

Immune responses among 9- to 15-year-old male subjects from the previdusly*Conducted Protocols
016 and 018 were compared with responses from 16- to 26-year-old pign i Protocol 020. The GMTs
and seroconversion rates in 9- to 15-year-old boys were non-inferich 16, GMTs and seroconversion rates
in 16- to 26-year-old men. Thus, it can be concluded that the gHP'. viiycine is efficacious in preventing
HPV 6/11/16/18-related EGLs in boys and men 9 to 26 years ¢ age. Tne results also show persistence
phase anti-HPV responses (GMTs and seroconversion rates, (ces| ectively) through Month 36 in 9- to
15-year-old and 16- to 26-year-old male subjects.

In general, GMTs and seroconversion rates in the M&M subgroup were equal to or lower than HM aged
16-26 years old. Therefore, the demonstrated nca-iriferiority of immune responses in 9-15 year old
boys to 16-26 year old men (HM and MSM) viould also be true if the 9-15 year old boys had been
compared to 16-26 year old MSM, the graup in whom anal disease was assessed. It may therefore be
concluded that the gqHPV vaccine is also etficacious in preventing HPV 6/11/16/18-related AIN in boys
and men 9 to 26 years of age.

Parallel Testing

Since sera from Protocols Q1f and 018 subjects were tested —4 years prior to testing of PO20 sera, a
parallel testing procedure was undertaken to provide support for the comparison of immunogenicity
between the P016 ‘axid P018 data and the PO20 data. The non-inferiority of vaccine-induced anti-HPV
response in<adtlesuents compared to adult men was also demonstrated when samples were tested in
parallel.

Anti-4P\* Responses by Gender

And=¥PV responses (Month 7 GMTs and seroconversion rates) were compared between 16- to 26-year-
ala’men in Protocol 020 and 16- to 26-year-old women in Protocols 007, 013, 015, 016, and 019.
GMTs for HPV type 16 were comparable. GMTs were slightly lower in young adult males than in young
adult females for HPV types 6, 11, and 18. GMTs in men were between 82% - 100% of the female
GMTs, by type. Seroconversion rates were high in both groups and generally comparable. According to
the MAH, given the high efficacy against persistent infection and disease observed in both females and
males, the gender difference in GMTs appears to have limited clinical relevance.
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1.4. Results and Discussion

Efficacy Results:

The efficacy claim in males is based on one randomized, placebo-controlled phase Ill efficacy study,
Protocol 020 (P0O20) and the MSM Substudy, which was embedded within PO20. Median durations of
post-dose 1 follow-up at study completion for the overall, HM, and MSM study populations were 35.3,
35.4, and 32.2 months, respectively.

Two smaller immunogenicity bridging studies, Protocols 016 and 018 were submitted in support of the
extension of indication to include boys 9-15 years of age.

Primary EGL endpoint: In P020, administration of the gHPV vaccine to 16 to 26 year old men wvas
shown to be highly efficacious in preventing HPV 6/11-related external genital warts. Althbugl: vaccine
efficacy against the combined endpoint of HPV 6/11/16/18-related EGL was significan® (Vii; 90.6%
(95%Cl: 70.1, 98.2)), the vast majority of cases contributing to the combined encdnoint were HPV
6/11-related genital warts. Efficacy against condyloma was 89.3% (95%ClI: 65.53,97:9) in the PPE
population and 68.1% (95%Cl: 48.8, 80.7) in the FAS population. Data from'P429 also demonstrated
that there is significant reduction in the overall burden of HPV-related ext=rnal genital warts through
gHPV vaccination. There were not sufficient numbers of PIN (n=4) or Fii» 23 (n=2) cases in the PPE

or FAS analysis to conclude on efficacy against these endpoints

In the secondary efficacy endpoints, persistent infection (P and DA detection, significant results
were obtained. Vaccine efficacy against HPV 6/11/16/18-reiaceavPl was 85.5% (95%ClI: 77.0, 91.3) in
the PPE analysis and 52.2% (95%CIl: 42.0, 60.7) in the #2G analysis Efficacy against Pl related to
oncogenic vaccine HPV types was also statistically sgignificant in both population, with VE of 79.5%
(95%Cl: 61.9, 89.6) for HPV 16 and 93.9% (95%uCLy 76.3, 99.3) for HPV 18 in the PPE analysis.
However, the relevance of preventing persisteny,intection in males is less clear in cancer prevention
than it is in females. Due to the limitation of {ata this issue cannot be resolved at the present time.

MSM substudy AIN endpoint: Overall therg, were few cases of AIN (qHPV n=5, placebo n=24) detected
in the PPE population after a mean(roi'ow-up of slightly more than 2 years. Efficacy against HPV
6/11/16/18-related AIN was 7745% 05%CI: 39.6, 93.3) in the PPE population and 50.3% (95%CI:
25.7, 67.2) in the FAS popul¢ticasConsistency of the vaccine effect across all grades of AIN was seen,
although there were very.frevy cases of AIN 2 or worse (qHPV n=3, placebo n=13). VE against HPV
6/11/16/18- related“AIN 2,3 was 74.9% with very wide Cls (95% CI: 8.8, 96.4) due to the small
number of cases. T/idrewere only a total of 9 cases of HPV 16/18-related AIN 2/3, one case in the
vaccine group a=l € cases in the placebo group (VE: 86.6% (95%CI: 0.0, 99.7). When efficacy was
analyzed by WPV type, no statistical significance was achieved for either HPV 16 or HPV 18. No cases of

anal cance” were detected in the MSM substudy.

The ahawsis of intra-anal Pl was a post-hoc analysis not pre-specified in the study protocol. As this
an@iysizroccurred after unblinding it can only be considered supportive not allowing any definite
Qoislusions. The gHPV vaccine was demonstrated to be highly efficacious against HPV 6/11/16/18-
velated intra-anal Pl (VE: 94.9% (95%CI: 80.4, 99.4)) in the PPE population, and importantly also
against Pl related to HPV 16 (VE: 93.8% (95%CIl: 60.0, 99.9)) and HPV 18 (VE: 100% (95%CIl: 51.5,
100)). Persistent infection by high-risk HPV types is generally considered a prerequisite for developing
progressive genital disease.

Discussion and conclusion on the AIN endpoint:
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The evidence supporting that the gHPV vaccine is efficacious against AIN 2/3 in the MSM population
included the consistency of efficacy against all grades of anal disease severity and in all populations
including the FAS, the high level of efficacy against intra-anal persistent infection related to HPV 16
and HPV18 and, considering the close parallels between anal and cervical disease/cancer, the efficacy
data on CIN 2/3 in women. The extrapolation of data from MSM to healthy heterosexual men and
women are considered justified by the supportive data provided from the literature and the fact that
the anatomic location, the histologic and molecular characteristics of AIN/cancer are identical between
the genders, supporting the same role of HR HPV in the pathogenetic processes of cancer development
Moreover, based on clinical trial data on gHPV vaccine, there is no evidence that efficacy of the vaccng
is gender specific and the estimates obtained in MSM would be applicable to women and HM.

The issue on surrogacy of AIN 2/3 for anal cancer was resolved on the basis of the literaturezaata
available, although limited, and the striking similarities between CIN and AIN as regards,natu al history,
pathogenesis, histological appearance, spectrum of lesions and high-risk HPV typesypiaviding strong
evidence that AIN2/3, in the same way as CIN 2/3, is a precursor of invasive HPV-ialased cancer and
could be considered as a surrogate marker of invasive cancer.

The conclusions of the ad-hoc expert group on these issues are in agreement \vith the CHMP position.
In conclusion, the extrapolation of the relative efficacy in preventing AIN%2/3 from the MSM to the
general population is considered as acceptable, but considering the lolvingidence of anal cancer in the
general population, the absolute benefit is questionable.

All_other concerns were resolved. As regards the issue ef ajhal persistent infection, it seems reasonable

to assume that the pathogenesis of HPV-related genital cancers is the same regardless of gender and
anatomic region, at least with respect to anal and cefvival regions, and thereby that the general
concept of persistent high-risk HPV infection being & prérequisite for developing progressive disease is
also valid for anal disease. However, the data available at present are too limited to allow any
conclusion on this issue. Since intra-anal parsistent infection was only analysed after unblinding, the
data should be interpreted with caution4Twe 7.d-hoc HPV expert group, on January 27, 2011, stated
that at the present time there is laCi ¢€ evidence to support the view that intra-anal persistent
infection is a prerequisite for progrssixe disease (AIN2/3 and anal cancer).

Discussion and ConclusiGns'on immunogenicity

The vaccine-induced imamung, responses in men aged 16-26 years were robust, and generally
comparable to thog¢e/ip, wwomen aged 16-26 years. However, anti-HPV GMTs appeared somewhat lower
in males than tliode Wi women, whereas in the younger age ranges 9-15 years, the opposite pattern
was observeaiyTne immune responses in MSM were lower than those observed in HM. The
conseguencze (f these lower antibody responses in young men and MSM for long-term efficacy is not
knowr; girige no minimum anti-HPV level that confers protection has been defined. The low persistence
of 2MTs.and seropositivity for HPV 18 at Month 36 did not translate into loss of efficacy, but will have
tovhe closely monitored in the future. The data in HIV-infected subjects suggest that the vaccine-
‘nduced immune responses are substantially lower than those observed in immunocompetent subjects
and MSM and may indicate that an alternate vaccination schedule should be used in this population.

The same approach was taken as in the clinical program for females i.e. efficacy was bridged to
adolescent males by demonstrating non-inferiority of antibody responses among male adolescents 9 to
15 years of age compared to male adults. On the basis of immunogenicity bridging, using Protocols
016 and 018, protection against genital warts in adult males can be inferred in 9-15 year old males.
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The MAH has committed to conduct a 10-year follow-up of PO20 to evaluate long term immunogenicity
in men. In addition, Protocol 018, which includes males and females 9-15 years of age, has
immunogenicity follow-up to 10 years. These data will also be indicative for a possible future booster
dose of the vaccine. In addition, the 10-year extension of study 020 and the Adolescent Vaccine
Effectiveness Study will provide long-term safety data.

Safety results

New safety data were presented for the gHPV vaccine administered in men 16 to 26 years of age! A
total of 3,092 males 9-26 years of age who received the qHPV vaccine and 2,303 males 9-26 greare=Of
age who received placebo were included in the Detailed Safety Population analyses. The to!, safety
data base in males includes 5402 subjects.

Number (%) of Male Subjects With New Medical Conditions (Incidence =57% in One or More

Vaccination Groups) by System Organ Class (During the Follow-up Perioa) F&st Month 7) in
the Safety Population (Protocols 016, 018, and 020) (Cumulative Data},

qHPV Placebo
(N= 2564t) (N= 2082)
n \ (o) n \ (%)
Subjects in analysis population 2564 2082
Subjects with one or more new Medical History 917 (55.8) 711 (34.1)
Subjects with no new secondary diagnosis 15847 (64.2) 1371 (65.9)
Gastrointestinal Disorders e’ 133 (5.2) 115 (5.5)
Infections And Infestations 554 (21.6) 432 (20.7)
Injury, Poisoning And Procedural Cc np.“cat:ns 213 (8.3) 143 (6.9)
Skin And Subcutaneous Tissue PiSarders 135 (5.3) 96 (4.6)
T Protocol 018, AN 70028 is alfemal: subject who is erroneously transcribed in the locked database as a
male subject and is includa, hyall Protocol 018 tables as a male.
Percentages are calculattd besed on the number of subjects in analysis population.
Although a subject rivay havy had two or more new Medical History, the subject is counted only once within a
category. The sam€isuniect may appear in different categories.
Medical conditions fer s are from MedDRA Version 11.1.
N= Number @ suaiects who received 1, 2, or 3 doses of only the clinical material indicated in the given
column.
n = Nun'/ber 0% subjects who reported specific new medical condition.

TKesnost commonly reported injection-site AEs were mild or moderate pain, swelling, and erythema.
Savere systemic AEs were more common than severe injection-site AEs. The most commonly observed
cystemic AEs were headache and pyrexia. The data suggest that the gHPV vaccine is associated with a
modest increase of transient low-grade fevers, compared with placebo. No vaccine related local or
systemic SAEs were reported in study 020.

Thirteen deaths occurred in Protocol 020; 3 subjects in qHPV group (0.2%), and 10 subjects in the
placebo group (0.5%). None of the deaths were determined to be vaccine/placebo-or procedure-
related.
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Five subjects in the gHPV vaccine group and 14 subjects in the placebo group discontinued due to an
AE in Protocol 020.

The most common new medical conditions in both vaccination groups include infections (qHPV group:
pharyngitis, upper respiratory tract infection, and nasopharyngitis; placebo group: upper respiratory
tract infection, pharyngitis, and fungal skin infection). The most common new medical condition
potentially indicative of an autoimmune phenomenon, which occurred in both vaccination groups was
arthralgia followed by vitiligo. Important potential risks which should be considered are syncope and
autoimmune reactions including Guillian Barré Syndrome. Conditions which are more applicable to
male population are ankylosing spondylitis and Crohn”s disease although no such cases were
observed. The follow up period is still less than three years and further observation is needed in wruer
to identify possible related autoimmune conditions.

Overall, a higher proportion of girls and women reported injection-site adverse events 25 well'as
systemic clinical adverse experiences (AEs) than men and boys although the AE préfileyis comparable
between genders.

1.5. Efficacy Conclusions:

During the assessment of this procedure major objections and other conteis were identified.

The major objection contained 5 issues to be addressed. Regardiny thin first issue, the CHMP position
was accepted that the claim with respect to EGL other than getiital,warcs could not be supported.
Therefore the proposed inclusion of external genital lesions/cowléynot be accepted and the wording was
revised.

The second issue concerned the documentation on KPVi6/18-related AIN 2/3, which was considered,
limited to allow any firm conclusion on protective etriicacy. All supportive data providing evidence that
the gHPV vaccine is efficacious against HPV4rzlated anal diseases were reviewed, i.e. the consistency
of efficacy against all grades of anal diseage’severity and in all populations including the FAS, the high
level of efficacy against intra-anal persisieitinfection related to HPV 16 and HPV18 as well as the
consideration of the close parallels Lietvieen anal and cervical disease/cancer, the efficacy data on CIN
2/3 in women. Based on the limited!, veccine efficacy data available in men, the claim for AIN 2/3 and
the proposed addition of premeligniant anal lesion in the indication cannot be accepted.

The third issue was the propysed extrapolation of data from anal disease to anal HPV infection and
related disease in theygeneil population (including women). All literature data were reviewed to
support this concept.)lts evident that the MSM is a very special population with a high risk for anal
disease, whereasmheallhy heterosexual men (HM) and women constitute low-risk populations.
Published data suggest some differences between these populations in transmission routes, distribution
of HPV &yp2s gnd age prevalence of anal HPV infection, 70-90% of anal cancers have consistently been
observiad o ve caused by HPV 16 and 18 in all populations and in both genders. According to the
scientific iiterature (Frisch et al: N Eng J Med 1997;337(19):1350-8, Palefsky et al: Obstet Gynecol
Cle"North Am 2009;36:187-200.), the anatomic location, the histologic and molecular characteristics
omAlIN/cancer are identical between the genders, supporting the role of HPV in the pathogenetic
processes of cancer development. Moreover, based on clinical trial data on gHPV vaccine, there is no
evidence that efficacy of the vaccine is gender specific and the estimates obtained in MSM would be
applicable to women and HM. In addition, the immune responses to qHPV vaccine were lower in MSM
than in HM and young women, and therefore if MSMs are protected it is likely that the effect is
preserved in other populations. Taken all these data into consideration, the proposed extrapolation of
data from anal disease in MSM to anal HPV related disease in the general population (including women)
could be considered as acceptable. The same position was taken by the ad-hoc HPV expert group
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meeting on 27 January, 2011. However, it remains necessary to point out the absolute benefit in terms
of prevention of anal cancer in the general population needs to be established.

The fourth issue concerned the surrogacy of AIN 2/3 for anal cancer, which was questioned by the
CHMP. Supportive data in the literature and relevant statements from established scientific
societies/organisations were reviewed. Although the similarities between CIN and AIN as regards
natural history, pathogenesis, histological appearance, spectrum of lesions and high-risk HPV types,
The issue on surrogacy of AIN 2/3 for anal cancer was resolved on the basis of the literature data
available, although limited, and the striking similarities between CIN and AIN as regards natural histoxy,
pathogenesis, histological appearance, spectrum of lesions and high-risk HPV types, providing strong
evidence that AIN2/3, in the same way as CIN 2/3, is a precursor of invasive HPV-related cancer i
could be considered as a surrogate marker of invasive cancer.

The conclusions of the ad-hoc expert group on these issues are in agreement with the CHVIP | osition.
In conclusion, the extrapolation of the relative efficacy in preventing AIN 2/3 from tha/M2M 1o the
general population is considered as acceptable.

It can be concluded that the evidence to corroborate the progression from AIN t&, invasive carcinoma is
very limited at the present time. However, the study data available are consi¢teit and point in the
same direction that AIN2/3 if left untreated can progress to invasive cancgr. TIiS is in line with the
conclusion of the ad-hoc HPV expert group meeting on 27 January 203

The fifth issue concerned the absolute benefit in terms of preveiicio=of anal cancer in the general
population has not been established. Considering that in orées 18 prevent the disease, vaccination of all
boys before the sexual debut would be indicated, the beratit/risk in the proposed target population
needed further discussion. The absolute benefit in terms of prevention of anal cancer in the general
population has not been established which represenis a  najor concern. However, the data provided
has to some extent added to the understanding {f thi2 medical need for decrease and possible
prevention of the rising prevalence and risks€or anal HPV infection and consequently the incidence of
anal cancer and the precursor lesions in womeri as well as in MSW (men who have sex with women)
and MSM. Data from the substudy of Prowacdi 020, in HPV naive MSM demonstrated efficacy against
anal persistent infection due to HPY~15 arid 18 and that the qHPV vaccine induces protection against
high-grade anal HPV disease (A, 23}, consequently encompassing anal cancer. Although
extrapolation of data from anal“disc.ase in MSM to anal HPV infection and related disease in
heterosexual men and wosignwas recommended by an EMA Expert Panel Meeting, it should be noted
that the study compuised aylirnited number of individuals.

The overall expectes,benefit of the gHPV vaccine in sexually experienced MSM may be lower than in
the HM population, @ui2'to substantially higher baseline level of sero-/PCR positivity. In the HPV naive
male populatior, benefit of vaccination in terms of prevention of anal cancer will be highest in boys
that later vini ceme out as MSM. Thus, in order to prevent the disease, vaccination of all boys before
the sexua! calhut would seem to be indicated. Epidemiologic studies show that anal cancer incidence
has ir.crensed several fold over the past decades among both males and females. Rates are rising more
redialy In females than in males and at the present time more than 60% of anal cancer cases occur in
worrien. Overall, in the EU, the annual incidence rate of anal cancer is estimated to vary between 0.3
¢nd 1.2 per 100,000 in men and between 0.5 and 2.9 per 100,000 in women. In comparison the
incidence rate of anal cancer in HIV negative MSM is estimated to be ~35 per 100,000 and in HIV
positive MSM up to 80 per 100,000. There are very limited data on the incidence of anal cancer in HM.
If it is assumed that healthy heterosexual men constitute 90% of the male population, the incidence
rate of anal cancer in HM in the EU would be in the range of 0.17 and 0.67 per 100,000. Thus, anal
cancer is a rather uncommon, although serious disease. There are some potential benefits that also
need to be taken into consideration. Given that anogenital HPV is an infectious agent transmitted
between sexual partners and the gqHPV vaccine very effectively prevents persistent HPV 6/11/16/18-
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related infections that can lead to anogenital disease, it is reasonable to assume that gHPV vaccination
of males is likely to have some impact on reduction of HPV 6/11/16/18 prevalence in the population,
and thus less transmission to female sexual partners. The feasibility of evaluating the impact of
vaccination in controlled studies is limited. It is difficult to accurately define HPV infection status in all
potential partners at baseline and throughout the study in order to avoid misclassification of the source
of new HPV infections, to control for HPV exposures outside the partners in the study, and the ethics of
using a placebo control group. Evaluation of reduction of transmission will best be accomplished in
population-based epidemiological observational studies such as those being conducted in Australia
where female vaccination coverage rates are very high. Similar studies by public health authorities ifi
other countries where high female vaccination coverage is being achieved may help to provide moOre
information on this issue over time. Reduction of the incidence of HPV related lesions in men atar
extensive vaccinations in females in the Australian study may be an indication of, but does=mouvprove,
a preventive effect due to reduced transmission. Since no quantitative estimations based ua the
available data on anal cancer incidence in Europe and the US has been provided, ittis cifficult to assess
the absolute benefit of vaccinating all boys/adolescents prior to sexual debut.

The long term duration of protection by the qHPV vaccine remains to be determinads The 10-yr
extension of study 020 and the Adolescent Vaccine Effectiveness Study will prgviae long-term safety
data and further information regarding the possible protective effect agai.:st anal cancer by the
vaccine.

The MAH has provided some calculations concerning the number neecdeu to vaccinate (NNV).

According to the calculations, the NNV to prevent a case of HP\ 25/%3- elated anal cancer in men by
vaccinating 12 year old boys ranged from 265 to 1,961 depawnding on sexual orientation, geographic
region (European Union vs. United States of America), aiid “accine efficacy (80% to 100%). However,
these calculations were based on the assumption that.the duration of vaccine protection is life-long.
The MAH also stated that the NNV estimate to preveat a/'case of any HPV 16/18/6/11-related disease
in men by vaccinating 12 year old boys will be l€:s tihnan the NNV estimate to prevent a case of HPV
6/11-related genital warts in men (8-11) du:{to the cumulative impact of anal cancer prevention in
addition to genital warts prevention that Vill result in an overall NNV for prevention of both anal cancer
and genital warts that is less than the, NNV 10r genital warts alone.

Even though this might be true sthencurrent indication already covers the prevention of HPV 6/11-
related genital warts in men @nd. tbe numbers of interest is indeed the NNV for prevention of anal
cancer which is considereg”as vather high. Thus, the calculations provided are not considered to change
the previous CHMP canclusier (April 2011 CHMP RSI) concerning the benefit/risk balance in the
general population,

The data in ‘HIVi:intected subjects suggest that the vaccine-induced immune responses are
substantially lower than those observed in immune-competent subjects and may indicate that an
alternatewcegination schedule should be used in this population. Further studies, ideally an efficacy
study arexwarranted in HIV-infected subjects. As regards the issue of anal persistent infection, it seems
reasunable to assume that the pathogenesis of HPV-related genital cancers is the same regardless of
genuer and anatomic region, at least with respect to anal and cervical regions, and thereby that the
ceneral concept of persistent high-risk HPV infection being a prerequisite for developing progressive
disease is also valid for anal disease. However, the data at present are too limited to allow any
conclusion on this issue. Since intra-anal persistent infection was only analysed after unblinding, the
data should be interpreted with caution. For these reasons, the vaccine efficacy against intra-anal
persistent infection should not be mentioned in the SmPC. The ad-hoc HPV expert group, on January
27, 2011, stated that at the present time there is lack of evidence to support the view that intra-anal
persistent infection is a prerequisite for progressive disease (AIN2/3 and anal cancer).
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1.6. Safety Conclusions:

No safety signals or adverse events differing from the safety profile of qHPV vaccine observed in
vaccinated females have so far been reported. Specific identified adverse events such as autoimmune
reactions including arthralgia, vitiligo, ankylosing spondylitis and MB Crohn should be closely monitored
and reported on in future PSURs. Another potential risk to be considered is HPV replacement with
oncogenic non-vaccine HPV types. There are no data of gqHPV vaccine use in populations with high rigk
for HPV infection such as immunosuppressed patients or HIV infected individuals. This issue is
considered as not solved and the MAH should make an effort to provide estimations of the abs¢!uwe
benefits of preventing anal cancer in the general population and also provide estimations of other
potential benefits, such as reductions of genital warts and HPV transmission. This should ke wzighed
against estimations of the potential risks possibly induced by vaccinating all pre-pubei:al voys.

The gHPV vaccine when administered to men 16 to 26 years of age was well-toleratad, and the clinical
AE profile exhibited was consistent with the previously described AE profile infooth'genders, except for
AEs affecting only the female reproductive system. No new or significant safetj:issues were identified.

All autoimmune reactions including arthralgia and vitiligo should be contiriously closely monitored and
reported on in future PSURs.

The gHPV vaccine safety database is insufficient to detect safetyasignaly) with respect to rare conditions
(i.e., medical conditions occurring at a background rate of <1:19,000). In addition, the 10-year
extension of study 020 and the Adolescent Vaccine EffeCtiveness Study will provide long-term safety
data.

1.7. Pharmacovigilance system

1.7.1. Risk Management Plan

Version 6 of the RMP for Gardatil/S/Igard provides relevant information for Risk Management under the
current indication for gHP\.a/ascination in men 9-26 years.

The Safety Specification do&s not bring any new identified or potential risks in relation to what is
included in the RMP“inr the approved indication in women (except syncope with falls and risk of injury).

However, alsodor ¢HPV vaccinations in men there is a need to provide information on long-term
effectivenesa (incidence of persisting HPV-related infections, and of genital warts), long-term
immuaogenicitly and long-term general safety (hospitalisations and emergency care) and pre-specified
disorgery, (autoimmune, endocrine and neurological disorders). To address these safety issues, the
MZ/imphas described two ongoing trial extension studies for up to 10 years follow-up of the targeted
maedpopulation, including hetero- and homosexual men. Also, a large observational health data base
study in the US is proposed for follow-up of pre-specified conditions and general health. The planned
10 year follow-up of PO20 as outlined in the RMP is considered critical to assess long-term durability of
immunogenicity and efficacy in males and to clarify if and when a booster dose will be needed in the
future.
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1.8. Benefits:

Demonstrated benefits

In Protocol 020, administration of the gHPV vaccine in a 3-dose vaccination regimen to 16 to 26 year
old men was shown to be highly efficacious in preventing HPV 6/11-related external genital warts in
the primary analysis. The end-of study results showed maintenance of vaccine efficacy over a median
duration of follow-up of 35.3 months for the overall study population. Data from study 020 also
demonstrated that there is a significant reduction in the overall burden of HPV-related external genital
warts through qHPV vaccination resulting in statistically significant reductions of biopsies and therap es
related to EGLs.

The magnitude of vaccine efficacy against genital warts in males was comparable to that preyiously
shown for females. HPV 6 and HPV 11 seem to play a more important role in young men tian, i+ young
women. The burden of genital warts is significant in males. Although they are usually, b€nigny genital
warts cause pain, discomfort, and pruritus, are highly infectious and result in social:{tigmatization and
psychosocial burden in affected patients.

In the MSM substudy of Protocol 020, there were few cases of anal premalignaat lesions (AIN 2/3) but
significant efficacy was demonstrated. Also for the most relevant endpoiny, HPV 16/18-related AIN 2/3,
efficacy was high (86.6% (95%CI: 0.0, 99.7), although statistical sigrifici.nce was barely reached.
Supporting evidence was the consistency of the vaccine effect acriss \ll severity grades of AIN and all
populations. In addition, a post-hoc analysis in HPV naive MSM shiawes high efficacy against anal
persistent infection due to HPV 16 and 18 (VE 95% and_10G%oy respectively). Extrapolation of data
from anal disease in MSM to anal HPV infection and related dizease in heterosexual men and women is
accepted.

The vaccine-induced immune responses in men afjled '16-26 years were robust, and generally
comparable to those in women aged 16-26 vuars. As in females, the low persistence of GMTs and
seropositivity as measured by cLIA for HP/ 1§ at Month 36 did not translate into loss of efficacy, but
will have to be closely monitored ingtha fujure. On the basis of immunogenicity bridging, using
Protocols 016 and 018, protection figainst genital warts in adult males can be inferred in 9-15 year old
males

The gHPV vaccine when administered to men 16 to 26 years of age was well-tolerated, and the clinical
AE profile exhibited was consistent with that in females. No new or significant safety issues were
identified.

Potential Ssencfits

To dateathiere are no effective preventive strategies against extragenital or anal disease in men
availanle/ 'No standardised screening for HPV infection or early detection premalignant genital/anal
disgase is employed in men apart from certain high risk groups. Thus, there may be an unmet medical
and public health need. However, since the incidence of anal cancer in the overall population is very
low, the absolute benefit of vaccinating all boys/adolescents prior to sexual debut is likely to be very
limited.

Studies support the important role of men in the transmission of HPV to women. Published studies
have shown the association between men’s sexual behaviour and cervical cancer in women and also
indicate high prevalence of HPV-associated PIN in sexual partners of women with CIN. In the pivotal
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study 020, data demonstrated that the gHPV vaccine was efficacious in preventing HPV 16/18-related
persistent infection.

Risks and uncertainties

The anti-HPV immune responses in MSM were lower than those observed in heterosexual men. The
consequence of these lower antibody responses in MSM for long-term efficacy is not known, since no
minimum anti-HPV level that confers protection has been defined.

The limitations and risks identified for the male vaccination program are consistent with those
identified in previous variations for the gHPV vaccine. Two key limitations of the data to date inciaGe

(1) The long-term duration of protection induced by the qHPV vaccine remains to be determined; to
provide additional data a sentinel cohort of adolescent boys and girls is being followed ta css€ss
vaccine effectiveness up to 10 years following study entry. In addition, for evaluatian f long term
vaccine efficacy in the male population, Protocol 020 subjects will be enrolled in arinextension for 10
years of follow-up from entry into the original study. These data will also indicateths possible need for
a booster dose of the vaccine.

(2) The gHPV vaccine safety database is insufficient to detect safety signais with respect to rare
conditions (i.e., medical conditions occurring at a background rate of <#1:7.0,000); to date the post-
marketing safety experience with the qHPV vaccine is consistent with *he safety profile observed in
clinical trials.

The 10-yr extension of study 020 and the Adolescent Vagciae Effectiveness Study will provide long-
term safety data. Although the types of adverse experiences reported in males do not suggest a
unique safety concern for that gender, the risks hav: to be further evaluated in the post-marketing
program as outlined in the RMP to allow a firm cgnciysion to be drawn.

All autoimmune reactions including arthralgiayand vitiligo should be continuously closely monitored and
reported on in future PSURs.

HPV type replacement with oncogeaicqnoriywvaccine HPV types is considered as an important potential
risk and a detailed plan to address/thig Issue is included in the RMP.

There are no data for use in poguiuens at high risk for HPV infection, such as immunosuppressed
patients including HIV-infected iadividuals. Any use of gHPV vaccine in these populations may not
provide satisfactory protettich or there will an obvious risk for breakthrough infections.

1.9. Balanca.cbHr.clusion:

Gardasil/Siiygard,is currently approved for use from the age of 9 years for the prevention of
premalignantgenital lesions (cervical, vulvar and vaginal) and cervical cancer causally related to
certaln oncogenic HPV types and prevention of genital warts causally related to specific HPV types.
Ever. though this indication is based on data from the female population, the use in boys/men to
prevent genital warts is not contraindicated even though it has been stated in the SmPC section 5.1
“hat “Immunogenicity and safety of Gardasil/Silgard have been demonstrated in 9- to 15-year-old
boys. Protective efficacy has not been evaluated in males”.

The purpose of this variation was to add prevention of “premalignant anal lesions and anal cancer” in
the indication including the general population of both men and women as well as reflect the current
experience in males in sections 4.8 and 5.1 of the SmPC. In support of the extension of the indication
results in MSM in study 020 were assessed. It has been agreed that the results can be extrapolated
from the MSM population to the general population, including both heterosexual men as well as
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females. The rates of anal infection and anal disease are higher in the MSM compared to the general
population. However, since sexual identity will not be evident until after sexual debut, implicating a
possible high prevalence of prevalent HPV infection, it has been considered that the maximum effect of
vaccination would be obtained in virginal (or at least pre-pubertal) boys.

Overall, in the EU, the annual incidence rate of anal cancer is estimated to vary between 0.3 and 1.2
per 100,000 in men and between 0.5 and 2.9 per 100,000 in women. Thus, the incidence of anal
cancer in the general population of men and women is lower relative to the incidence in MSM, and the
overall number of cases of anal cancer that occur annually is lower than for other common HPV-related
malignancies. This implicates that, in the general population, the vaccine may be offered without an:
benefit as regards the indication to prevent anal cancer.

At the oral explanation, the MAH presented estimations of reduction of cases of anal cancer.avar 50
years (n=1840) if males would be vaccinated, but it was unclear how many males would have to be
vaccinated to achieve this goal. Even though the safety profile in males is not believecd to we different
compared to females, and it is agreed that based on current knowledge, the safetyzorafile seems
innocuous, unexpected adverse events always constitutes an uncertainty and thew=fcre, the CHMP
concluded that the expected very limited benefit in the general population with{re spect to prevention of
anal cancer, is not expected to outweigh potential safety issues. Therefou:, the extension of the
indication to include premalignant anal lesions and anal cancer is therifeie hot considered as
approvable.

Vaccine efficacy against genital warts has been convincingly demcastrated in both the PPE and FAS
populations and the qHPV indication for males should focusforitriese lesions. Thus, the CHMP
recommended revising the initial proposed indication externai*genital lesions to genital warts during
the procedure.

The preventive effect against genital warts is cogsiaered to be of clinical relevance; therefore section
5.1 of the SmPC includes a description of study 02® with main focus on results in the main study in
support of the revised indication. A short @d Latanced description of the results of the MSM study was
also included in 5.1.

The planned 10 year follow-up of PO8 as outlined in the RMP is considered critical to assess long-term
durability of immunogenicity and gtiteaey in males and to clarify if and when a booster dose will be
needed in the future.

Based on the abovetconsitgiation, the CHMP concluded that the following MAH’s proposed change is
endorsed for the foXi@wing change in section 4.1 of the SmPC with the agreed revision
e The gHPV vascire/s indicated in boys and men 9 through 26 years of age for the prevention of

externalgunitalHesions-ineluding genital warts (condyloma acuminata) caused by HPV types
6, 11,(16,and 18.

The/GHMP further concluded that the following MAH’s proposed changes are not endorsed for the
fcllowing changes in section 4.1 of the SmPC and related section of the PL:

e The gHPV vaccine is indicated in individuals 9 through 26 years of age for the prevention of
premalignant anal lesions caused by HPV types 6, 11, 16 and 18.

e The gHPV vaccine is indicated in individuals 9 through 26 years of age for the prevention of anal
cancer caused by HPV types 6, 11, 16 and 18.

e The gHPV vaccine is indicated in boys and men 9 through 26 years of age for the prevention of
persistent infection due to HPV types 6, 11, 16, and 18.
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1.10. Changes to the Product Information

The detailed changes can be found in the final approved highlighted SmPC / PL attached to this report.

Further to the assessment and the scientific discussions held at the CHMP, the following changes to the
Product Information were requested and subsequently implemented by the MAH:

1) Changes in section 4.1 Indication were accepted with revisions (see section 3.9 of this report);
2) Changes in section 4.2 Posology and method of administration were accepted without revisichsg
3) 4.4 Special warnings and precautions for use: changes were accepted;

4) 4.6 Fertility, Pregnancy and lactation: changes were accepted without revisions«{sg&,sesion 3.2 of
this report);

5) 4.8 Undesirable effects: changes were accepted without revisions;

6) 5.1 Pharmacodynamics properties: changes in this section were partiallis/accepted and required
revisions (see section 3.9 of this report);

7) 5.3 Preclinical safety data: changes were accepted without=a=visions (see section 3.2 of this
report);

1.11. Significance of paediatric studief

The CHMP is of the opinion that study P020, whiciyis contained in the agreed Paediatric Investigation
Plan and has been completed after 26 January,2007, is considered significant.

1.12. Follow-up measuresg, (FUMs) following the Marketing Authorisation

Area Descriptigi
Clinical Long=tarm Follow-up Study in Males (P020-20) (10 years of follow-up from
base,study enrolment date) to evaluate vaccine immunogenicity and

gafetyhand (data permitting) vaccine effectiveness.

Joilow-up safety data from Protocol 020-20 will be provided with special
reference to autoimmune reactions

2. Ceornclusion

Opr23wne 2011 the CHMP considered this Type Il variation following a worksharing procedure
aclarding to Article 20 of the Commission Regulation (EC) No 1234/2008 to be acceptable and agreed
an‘the amendments to be introduced in the Summary of Product Characteristics, Annex Il and Package
Leaflet.

Furthermore, the CHMP reviewed the available paediatric data subject to the agreed Paediatric
Investigation Plan and the results of these studies are reflected in the Summary of Product
Characteristics (SmPC) and, as appropriate the Package Leaflet.

In accordance with Article 45(3) of Regulation EC(N0)1901/2006 as amended, significant studies in the
agreed paediatric investigation plan have been completed after the entry into force of that Regulation.
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