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1. Scientific discussion

1.1. Introduction

Silgard is a quadrivalent (HPV Types 6, 11, 16 and 18) recombinant HPV (qHPV) vaccine licensed on' 2/«
September 2006.

Silgard is indicated in the prevention of premalignant genital lesions (cervical, vulvar @nc, vaginal),
cervical cancer and external genital warts (condyloma acuminata) causally #elGtea™to Human
Papillomavirus (HPV) types 6, 11, 16 and 18.

The current indication is based on the demonstration of efficacy of gHPV vac(ip<yin adult females 16 to
26 years of age and on the demonstration of immunogenicity of qHPV¢vaccitie in 9- to 15-year old
children and adolescents.

In November 2008 the MAH submitted a type II variation to&xtend 'he age of indication for women
up to 45 years old, based on submission of efficacy, immunagaenicity and safety of the gHPV vaccine in
female subjects 24 to 45 years of age from a phase Ilnsuidy (Protocol 019) after a median duration
follow-up of 2.2 years. Following a major objection_the MAH accepted to limit the application to an
update of SmPC sections 4.2, 4.4, 4.5, 4.6. 4.8, ard 51 to reflect the study results obtained in mid-
adult women (MAW). This type II variation receit'ed"s positive CHMP opinion 23 July 2009.

The present type II variation containing the ¢nd-of-study data on efficacy, immunogenicity and safety
from the clinical study conducted ir, mid-adult women 25-45 year of age (Protocol 019) aims to modify
sections 4.1, 4.4, 4.6, 4.8 and 5.1/01$he’SmPC and section 1 of the PL. The median duration of follow-
up for this study was 4.0 years

The proposed modification.of she current indication of the SmPC is as follows:

Silgard is a vaccine forvthe prevention of premalignant genital lesions (cervical, vulvar and vaginal),
cervical cancer and exernal genital warts (condyloma acuminata) causally related to Human
Papillomavirus /ARVi«lypes 6, 11, 16 and 18 {seesection51)
The-indicationtobased-on-the-demonstration-of-efficacy-of Silg

See_staclions 4.4 and 5.1 for important information regarding vaccine efficacy and immune
resiscnses to vaccination in different age groups from 9 years of age onwards and study
\popdlations and by gender.

| The use of Silgard should be in accordance with official recommendations.

The final clinical study report (CSR) of Protocol 019 included in the present type II variation fulfils FUM
014 at the same time.

The HPV attack rate is high in sexually active adults and women remain at risk for acquisition of new
infections throughout their sexual lives. The incidence of HPV disease peaks within 10 years after
sexual debut. However, social changes (e.g. later marriage, increasing divorce rate) have increased
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the risk in women in their late 20s, 30s and 40s. The literature review provided by the MAH showed
that HPV incidence rates in mid-adult women (MAW) varied by country, in general decreased with
increasing age, but were still noticeable at older ages. The published data suggest that at least 60% of
MAW will remain susceptible to vaccine HPV type infection and can potentially benefit from the gHPV
vaccine. Therefore, the MAH has conducted this efficacy study in MAW.

1.2 Clinical efficacy
1.2.1 Protocol 019

1.2.1.1 Methods

The claim of efficacy in mid-adult women (MAW) is based on one randomized céntralled efficacy trial
Protocol 019 (summarized in table 1) including 3819 healthy sexually active 24+ ta 45-year old women.

The study was designed to demonstrate the efficacy in MAW with respech to ta€ composite co-primary
endpoints of HPV 6/11/16/18- and HPV 16/18-related persistent infectian and clinical disease (CIN, AIS
and EGLs).

Randomisation was stratified by age in approximately 1:1 ratio/intG2 aroups, those 24 to 34 years and
those 35 to 45 years. Within each age stratum subjects wesa, randomized in 1:1 ratio to gHPV vaccine
or placebo.

Table 1: Summary of study P019

Study No. of study Study No subjects | Primary Endpoint Duration
Protocol centres / vaccine and age Post-7
locations/dates | No/stu 1y group mo FU
arm
PO19 US, Europe GHPY veccine N=3819 Co-primary endpoint: Mean:
Phase III (France, 1=1910 - the incidence of HPV 3.8
Germany, 24-45 year- 6/11/16/18-related years
FUTURE III Spain), ’lacebo old women persistent infection, CIN, AIS, | Median
Colombia, (n=1907) cervical cancer or EGLs 4.0 years
Thailand Mean 34.3 (genital warts, VIN, VaIN or
(n=38 sites) years vulvar/vaginal cancer)
- the incidence of HPV
185un 2004 - Age 16/18-related persistent
30 /iplw 2009 stratification infection, CIN, AIS, cervical
(1:1): 24-34 cancer or EGLs
years: 35 to
45 years of
"\ age
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Study participants

The study subjects were healthy 24 to 45-year-old women. The studies did not include pre-screening
visit for HPV status. Thus, both naive individuals and individuals who had been exposed to HPV prior to
enrolment were included. All subjects had at inclusion:

= Serum anti-HPV testing for vaccine types, HPV 6, 11, 16, 18

= Pap test

= Cervicovaginal sampling for PCR HPV DNA typing

= Colposcopy if Pap test showed some abnormalities

To enrich the population with HPV naive subjects, intact cervix (i.e. those without hysterectomy) was
used as screening criterion. Subjects who had surgical treatment (such as conisation, LEEP, lésar
cervical cryotherapy) or subjects who had a cervical biopsy taken within 5 years were not eligibie e
further evaluation.

Populations

The following populations were considered for the HPV-specific efficacy analysis:

Per-protocol efficacy:

= Received all 3 doses of study vaccine
= Were seronegative to relevant vaccine HPV type(s) at Day 1
= Were PCR negative to relevant vaccine HPV type(s) Day 1 to Manuy 7
= Did not have general protocol violations
= Cases counted starting 30 days postdose 3 (Month 7).
The Per-Protocol Efficacy (PPE) population was used as the primary,efiizacy population.

HPV-Naive to the Relevant-HPV-Type (HNRT) population*

= Received at least 1 vaccination

= Were seronegative to relevant vaccine HPV type(s) Day 1

= Were PCR negative to relevant vaccine HPV (vpe(s) Day 1

= Cases counted starting after Day 1
(*This population was similar to the Modified Inteation to Treat-2 (MITT-2) population for young adult
women (YAW) (used in PO05, PO07, PO13, Pu5) but for MITT-2, cases counted starting after Day 30)
The HNRT population was used as a suppdcrtivi2 population

Full Analysis Set (FAS)*

= Received at least 1dose_af “turly vaccine

= Regardless of PCR statls ai Day 1

= Had at least one follCv-up’visit after Day 1

= Cases counted starting after Day 1
(*This FAS populatien is sipiiar to the MITT-3 population in studies in YAW. In the MITT-3 population,
cases were counted started after Day 30)
The FAS populatioli pepresents the general (female) population (ITT) in this age group.

For the analysesythat were not HPV-vaccine-type specific (population benefit analyses) the following
population’s ware defined:

Geneially HPV-naive (GHN) population*

=/ Received at least 1 vaccination

= Were seronegative and PCR negative to all 4 vaccine HPV types at Day 1;

= Were PCR negative to non-vaccine HPV type for which testing were available (HPV 31, 33, 35,

39, 45, 51, 52, 56, 58, and 59) at Day 1,

= Had a negative-for-SIL Pap test result at Day 1;

= Had at least one follow-up visit following Day 1.

= Cases were counted starting after Day 1
(*For studies conducted in YAW, the generally HPV-naive (GHN) population was referred to as the
RMITT-2 population. In the RMITT-2 population, cases were counted starting after Day 30 instead of
after Day 1)

The GHN population represents the primary analysis population
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HPV-naive to the relevant type (HNRT)

= Received at least 1 vaccination
= Were sero- and PCR-negative at Day 1 to the appropriate vaccine HPV type (HPV 6, 11, 16,
18); were PCR-negative at Day 1 to the appropriate non-vaccine HPV type for which PCR
assays were available (31, 33, 35, 39, 45, 51, 52, 56, 58, or 59), or had a negative Day 1 Pap
test result;
= Cases were counted starting after Day 1.
The HNRT population is a supportive population

Full Analysis Set (FAS)

General population (ITT) as defined above.

Treatments

Subjects were randomised 1:1 to receive either quadrivalent HPV VPL vaccine (20/40,40/20mcg +
225mcg amorphous aluminium hydroxyphosphate sulphate (AAHS) adjuvant) aqr, j:lacebo (225mcg
Aluminium adjuvant in normal saline) at Day 1, Month 2 and Month 6.

Objectives

The primary efficacy study objectives were to demonstrate that admifiistration of the HPV vaccine
would reduce the combined incidence of:

= HPV6/11/16/18-related persistent infection, genital warty, ViN, ValIN, vulvar cancer, vaginal
cancer, CIN, AIS, and cervical cancer, compared with piaceko in 24- to 45-year-old women
who are naive to the relevant HPV type at baseline,

= HPV16/18-related persistent infection, genital warvs, VIN, VaIN, vulvar cancer, vaginal cancer,
CIN, AIS, and cervical cancer, compared w/th"lacebo in 24- to 45-year-old women who are
naive to the relevant HPV type at baseline

The secondary efficacy study objectives weése to demonstrate that administration of the HPV vaccine
would reduce the combined incidence of:

= HPV6/11-related persistenti¥niaction, genital warts, VIN, VaIN, vulvar cancer, vaginal cancer,
CIN, AIS, and cervical carcery compared with placebo in 24- to 45-year-old women who are
naive to the relevant HPVyp< at baseline.

= HPV 31/33/35/52/5&%elated persistent infection, genital warts, VIN, ValIN, vulvar cancer,
vaginal cancer, €N, ALS, and cervical cancer, compared with placebo in 24- to 45-year-old
women who ‘gre naite to the relevant HPV type at baseline.

Outcomes/endpceint.
Primary efiicacy endpoint

First cosprimasy*endpoint: the combined incidence of HPV 6, 11, 16, and 18-related persistent infection
CIN (amy“arede), AIS, or EGLs.

Thesdesisition of the persistent infection endpoint for the first primary endpoint encompassed:

= Persistent vaccine-type infection without confirmed CIN - defined as detection of HPV
positivity for the same HPV type by the HPV 6/11/16/18 PCR assay in 2 or more consecutive
cervicovaginal specimens obtained at least 6 months apart (within £ 4-week windows).

= Vaccine-type HPV infection with confirmed CIN - defined as a consensus Pathology Panel
diagnosis of CIN 1, CIN 2, CIN 3, AIS or cervical cancer plus detection of the corresponding
HPV vaccine type in specimens obtained from the same lesion, plus detection of HPV vaccine
type on the routine visit immediately prior to colposcopy visit in which the biopsy showing CIN,
AIS or cervical cancer was obtained.
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Second co-primary endpoint: the combined incidence of persistent HPV 16 and HPV 18 infection and
HPV 16- and 18-related CIN (any grade), AIS or EGLs.

Secondary efficacy endpoint

= The number of subjects in the PPE population who developed a HPV 6- and HPV 11-related
persistent infection, external genital warts, VIN, VaIN, vulvar cancer, vaginal cancer, CIN (any
grade), AIS, and cervical cancer.

= The number of subjects in the PPE population who developed a HPV 31/33/35/52/58-related
persistent infection, external genital warts, VIN, VaIN, vulvar cancer, vaginal cancer, CIN (any
grade), AIS, and cervical cancer.

1.2.1.2 Results

A total of 3819 subjects were enrolled in the study. At End-of-Study (EOS), the mea¥in Wwllow-up time
was 4.0 years per study participant (mean follow-up time was 3.8 years). A total €f 29,7% and 88.6%
of study subjects completed their Month 36 and Month 48 visits, respectively

Thirty-eight study centers located in 7 countries in France, Germany, Spail../Columbia, Philippines,
Thailand and the US conducted the study. The 3 countries with the_higzhest number of recruitment
were Colombia (43% of study population), Thailand (20%) and the US"(114%). Europe enrolled 12.6%
of the study population.

Overall, 96.7% of all subjects completed the vaccination phase dna 90.7% completed the follow-up
phase. The proportions of subjects who discontinued duriiig the vaccination period and follow-up and
the reasons for discontinuation within this period werg, generally well balanced between the 2
vaccination groups. Few subjects discontinued due th clinical adverse events.

Baseline data
The 2 vaccination groups were well balang&d with respect to baseline demographics.

Sexual demographics were comparahle L=tween vaccination groups. Overall, 99.9% of subjects had
experienced sexual debut. The megian, aye at first intercourse among non-virgins was 18 years and the
median number of lifetime sex jgartrie’'s was 2.

In both vaccination groups, approximately 30% of subjects were positive to a HPV vaccine type by
serology and approximasely' 8% were positive by PCR. Altogether 67% of the population was
seronegative and PCkynegative to all vaccine HPV types 6, 11, 16 and 18 (64.6% of 24 to 34 year-
olds; 69% of 35 t¢ #5wear-olds). By age, the proportion of subjects who were PCR positive was lower
in the 35 to 45 year-old stratum than in the 24 to 34 year-olds (5.6% vs. 10.2%) whereas with
respect to sarclogy the proportions were similar (28.8% vs. 30.7%).

The veaccmation groups were comparable with respect to the overall proportions of subjects with
deteciabl > vaccine HPV type DNA at baseline.
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Efficacy against HPV 6/11/16/18-related persistent infection, CIN and EGL

PPE-population

Results with respect to the primary and secondary efficacy endpoints in the primary efficacy population
(PPE) are displayed in Table 2. The results were statistically significant in all three analyses (p<0.001)
and were generally comparable within each of the two protocol-defined age strata.

Efficacy against HPV 11-related endpoints could not be confirmed, due to the fact that too few aiid/no
cases, respectively, were observed.

Table 2: Analysis of efficacy against HPV 6/11/16/18-related persistent infection (RIL), \CIlvor EGL (PPE
population)

gHPV vaccine Placebo (]
N=1910 N=1907
Ohse ved
Endpoint Number Number of elricacy
n of cases n cases . /o 95% ClI
HPV 6/11/16/18 PI, —I_
CINor EGL 1601 10 1599 861 | . 88.7 78.1,94.8
By age
24 to 34 year-olds 785 5 790 .56 91.3 78.4,97.3
35 to 45 year-olds 816 5 809 3U 83.8 57.9,95.1
HPV 16/18 PI, CIN _'_
or EGL 1587 8 101 N 51 84.7 67.5, 93.7
By age
24 to 34 year-olds 777 5 - W72 35 86.0 64.0, 95.7
35 to 45 year-olds 810 3 {9799 16 81.8 36.3 96.6
|
HPV 6/11 PI, CIN or N\
EGL 1316 2] 1316 38 94.8 79.0,99.4
By age
24 to 34 year-olds 630 1_ 0 651 24 100 83.2, 100
35 to 45 year-olds 626, | 2 665 14 86.2 40.0, 98.5
By HPV type -y
(all ages)
HPV 6 = 131c 2 1316 35 94.4 78.0, 99.3
HPV 11 /1, 1316 0 1316 4 100 -51.5, 100
HPV16 /5 1337 8 1325 39 79.9 56.4,91.9
HPV 18 N 1508 0 1512 13 100 67.4, 100

Of then 9o FRY 6/11/16/18-related endpoint cases, 10 cases occurred in the vaccine group. Of these 3
werelidentified during the 2007 endpoint driven analysis. Of the 7 new cases observed during the
acdditonal follow-up, 5 cases had infections of high risk non-vaccine HPV prior to detection of persistent
FPV™16 infection. Two cases had HPV 6-related persistent infection. None of the 7 cases observed
Zuring additional follow-up were cases of HPV 6/11/16/18-related CIN or EGL.

HNRT population
Results for this population are presented in table 3. Vaccine efficacy was 79.9% (95% CI 69.4, 87.3).

VE was lower in the older age stratum versus the younger stratum (VE: 71.3% vs. 83.7).
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Compared to the previous 2007 analysis (20 cases) there were 7 additional cases of HPV 6/11/16/18
PI, CIN or EGL in the vaccine arm observed in the end-of study analysis. All these cases were detected
in the PPE analysis.

Table 3: Analysis of efficacy against HPV 6/11/16/18-related PI, CIN or EGL (HNRT)

gHPV vaccine Placebo
N=1910 N=1907
Observed
Endpoint Number Number of efficacy
n of cases n cases % 95% ClI
HPV 6/11/16/18 PI, CIN or
EGL 1841 27 1833 130 79.9 69.4,87.3 o
By age
24 to 34 year-olds 914 15 920 90 83.7 7174612
35 to 45 year-olds 927 12 913 40 713 44.1,36.3
HPV 16/18 PI, CIN or EGL 1823 19 1803 85 78.3 64.9, 87.5
By age \N T
24 to 34 year-olds 904 13 901 60 78.7 o~ | 60.7, 89.2
35 to 45 year-olds 919 6 902 25 77.0 J 42.6,92.3
HPV 6/11 PI, CIN or EGL 1514 8 1514 50 8402 66.5, 93.5
By age /Y
24 to 34 year-olds 735 2 770 35 _‘; 4.1 77.1,99.3
35 to 45 year-olds 779 6 744 15 62.2 -3, 88.0
By HPV type (all ages) __
HPV 6 1514 8 1514 (4 83.2 64.2,93.2
HPV 11 1514 0 1514 4 100 -51.2, 100
HPV 16 1554 18 1524 64 72.7 53.4,84.8
HPV 18 1741 1 1726 | 23 95.7 73.6,99.9

FAS population

Vaccine efficacy against the HPV 6/11/1€/18-1¢lated endpoint was much lower in the FAS population
(VE: 47.2%) (Table 4). Compared to the,230U7 end-point driven analysis, VE in the HPV 16/18-related
endpoint at EOS was statistically sigaifieant (VE: 41.6% (95% CI: 24.3, 55.2).
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Table 4: Analysis of efficacy against HPV 6/11/16/18-related PI, CIN or EGL (FAS population)

gHPV vaccine Placebo
N=1910 N=1907
Observed
Endpoint Number Number of efficacy
n of cases n cases % 95% ClI
HPV 6/11/16/18 PI, CIN or EGL 1886 116 1883 214 47.2 33.5,58.2
By age
24 to 34 year-olds 937 75 944 134 44,1 25.3,58.5
35 to 45 year-olds 949 41 939 80 51.2 28.0, 67.3
HPV 16/18 PI, CIN or EGL 1886 95 1883 160 41.6 24.3, 55.2 J
By age S Y
24 to 34 year-olds 937 95 944 100 39.6 16.0/56.¢
35 to 45 year-olds 949 60 939 60 28.9 150, vl
HPV 6/11 PI, CIN or EGL 1886 27 1883 69 61.3 A Tp.d, 76.2
By age N N
24 to 34 year-olds 937 18 944 44 58.6 [ 26.9,77.5
35 10 45 year-olds 949 9 939 25 652 [ 209857
By HPV type (all ages)
HPV 6 1886 24 1883 65 7233 40.9, 78.1
HPV 11 1886 3 1883 5 n L 4anl -207.9, 90.7
HPV 16 1886 78 1883 121 L N 36.3 14.6, 52.7
HPV 18 1886 20 1883 4678, = 156.9 25.6, 75.8

Exploratory statistical analysis (N-weighted average/=ffizacy analysis in the FAS)

An exploratory statistical analysis was conducted wiieseby the expected value of VE in the FAS was
computed to account for the anticipated VE-by- D&y w!PV status interaction.

Results relating to the analysis of the HP\)®%/11,16/18-, HPV16/18- and HPV 6/11-endpoint related
persistent infection and disease endpoin! that’takes into account the subjects’ Day 1 HPV infection

status are displayed in table 5.

Table 5: Analysis of efficacy against =PV 6/11/16/18-related PI, CIN or EGL (FAS population)

gHPV vaccine Placebo
N=1910 N=1907
Observed
Endpoint Number Number efficacy
a QA n of cases n of cases % 95% ClI
HPV 6/11/16/18 P1, CIv C»EGL 1886 116 1883 214 47.2 33.5,58.2
Day 1 HPV-naiv¢ towll'8711/16/18 1243 16 1249 90 82.7 70.3,90.5
Day 1 HPV néa-raive to any of 6/11/16/18 643 100 634 124 21.5 -3.0, 40.3
N-weight/d average efficacy 70.7 57.9, 79.6
| HRV 18/10P1, CIN or EGL 1886 95 1883 160 41.6 24.3,55.2
Dayt HTV naive to all 16/18 1472 17 1447 73 77.4 61.4,87.5
_ay'l HPV non-naive to any of 16/18 414 78 436 87 6.1 -28.9,31.8
W-weighted average efficacy 68.6 52.5,79.3
HPV 6/111 PI, CIN or EGL 1886 27 1883 69 61.3 38.8, 76.2
Day1 HPV naive to all 6/11 1514 8 1514 50 84.2 66.5, 93.5
Day1 HPV non-naive to all HPV 6/11 372 19 369 19 -0.4 -100.4, 49.7
N-weighted average efficacy 77.2 58.0, 87.7

These results confirm the anticipated existence of VE-by-Day 1 HPV status interaction with respect to
the HPV 6/11/16/18-related persistent infection, CIN, or EGL. The N-weighted analysis provides a
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reasonable estimate of vaccine efficacy in a population with unknown HPV status at the time of
vaccination and constitutes an appropriate complementary analysis of the FAS population.

Efficacy against HPV vaccine type related persistent infection

PPE population

Results of analysis of efficacy against HPV 6/11/16/18-related persistent infection (table 6) are similar
to the results of analysis of efficacy against the composite HPV 6/11/16/18-related persistent infection
and disease endpoint because persistent infection comprises the majority of the composite persist=6t
infection and disease endpoint. Most of the persistent infection endpoints in the qHPV vacdine.gicup
were HPV 16-related.

Efficacy estimates with regard to HPV 16/18- and 6/11-related persistent infection,withint=2ach of the 2
protocol-defined age strata were comparable. No HPV 18- related persistent infesticns *were observed
in the gHPV vaccine group.

Table 6: Efficacy against HPV vaccine type-related persistent infection (PX) (PPE-population)

gHPV vaccine Placebo '
N=1910 N=1907
. | "Observed
Endpoint Number Numuar | ¢ efficacy
n of cases n 01 fases % 95% ClI
HPV 6/11/16/18 PI 1581 9 1585 | ]__ 85 89.6 79.3,95.4
By age [
24 to 34 year-olds 774 5 #1187 56 91.1 77.9,97.2
35 to 45 year-olds 807 4 9) 29 86.7 62.0, 96.6
By severity _‘: =
PI without HPV-related disease 1581 9 1586 82 89.2 78.5, 95.2
P1 with HPV-related disease 1581 Q 1586 5 100 -9.8, 100
HPV 16/18 PI 1568 7 1559 50 86.2 69.4,94.7
By age —|
24 to 34 year-olds 1677, 5 769 35 85.7 63.3, 95.6
35 to 45 year-olds _— 2 790 15 87.1 44.5, 98.6
By severity
Pl without HPV-related disease | 1568 7 1559 49 85.9 68.8, 94.6
Pl with HPV-related diseass. | 1568 0 1559 1 100 -3794.5. 100
HPV 6/11 PI A\ 1299 2 1304 38 94.7 79.7,99.4
By age
24 to 34 year-flas 622 0 648 24 100 82.7, 100
35 to 45 yeqr-clids 677 2 656 14 86.3 40.2, 98.5
By, seveiity

| I without .PV-related disease 1299 2 1304 35 94.3 77.8,99.3

| 71 WithWAPV-related disease 1299 0 1304 4 100 -53.0, 100

; Jv EPV type (all ages)

l—' 1PV 6 1299 2 1304 35 94.3 77.8,99.3
HPV 11 1299 0 1304 4 100 -52.5, 100
HPV 16 1299 I 1304 38 82.0 59.1,93.2
HPV 18 1299 0 1304 13 100 67.1, 100

An exploratory analysis of efficacy against HPV16/18-related PI was conducted. The estimate of VE
against HPV 16/18-related persistent infection of =12 months duration was somewhat lower to the
estimate of VE against persistent infection based on the protocol defined duration of =6 months (1
month) (77.2% vs. 86.2%).
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VE against persistent HPV 6/11 infection was 95%. The clinical relevance of this finding was questioned
in the previous 2007 procedure. However, at EOS there are more clear indications that the HPV 6/11
persistent infection results in the development of lesions. The likelihood ratios used in the study to
measure the value of persistent infection as a predictor of subsequent progression to disease were
very high (LR+=37.2), which support the use of PI due to HPV 6/11 as a surrogate for condyloma.

HNRT population

The efficacy estimates were lower in the HNRT population compared to the PPE population (see ta5iy
7). The findings with respect to persistent infection were similar to the results of analyses of efficcay
against the composite HPV 6/11/16/18-related endpoint.

Table 7: Efficacy against HPV vaccine type related persistent infection (HNRT-populatios)

gHPV vaccine Placebo
N=1910 N=1907
. Obs_erved |
Endpoint Number Number efficacy
n of cases n of cases % _| 95% ClI

HPV 6/11/16/18 PI 1811 26 1808 129 0.4 69.9, 87.7

By age

24 1o 34 year-olds 893 15 906 90 /815 71.3,91.1

35 to 45 year-olds 918 11 902 39 “* /3.0 46.3, 87.5

By severity

P1 without HPV-related disease 1811 25 1808 iy 80.4 69.6, 87.8

P with HPV-related disease 1811 1 1808 ) 87.5 6.7,99.7

HPV 16/18 P1 1793 18 1778 84 79.1 64.9, 88.2

By age

24 to 34 year-olds 883 13 o7 60 78.4 60.2, 89.1

35 t0 45 year-olds 910 5 . 891 24 80.1 46.8.94.1

By severity

P1 without HPV-related disease 1793 17 1778 83 80.0 66.1, 88.9

PI with HPV-related disease 1793 & L 1778 1 05 -7711.6,98.7

KN

HPV 6/11 PI 14515 8 1496 50 84.1 66.3, 93.5

By age

24 to 34 year-olds JO 703 2 758 35 94.0 76.7,99.3

35 to 45 year-olds 774 6 738 15 62.3 -2.8, 89.6

By severity N\

PI without HPV-related diseave ) | 1497 8 1496 44 81.9 61.2,92.7

Pl with HPV-related dicqase 1497 0 1496 7 100 30.5,100

By HPV type (all igr;f_

HPV 6 N 1497 8 1496 47 83.1 64.0, 93.1

HPV 117, ™, 1497 0 1496 4 100 -51.6, 100

HPV 165 1528 17 1502 63 73.9 54.8, 85.7
| HP\ 19, 1711 1 1703 23 95.7 73.4,99.9

FAZymarulation

Cyerall vaccine efficacy estimates were substantially lower in this population compared with the PPE
population, as could be explained by the inclusion of subjects with infections that were present at
vaccination onset (table 8). Compared with the 2007 endpoint driven analysis, the estimate of efficacy
against the HPV 16/18-related endpoint has increased from 23.9% (-1.7, 43.2) to 44.8 % (25.5, 56.3)
during the additional follow-up time. Also as regards HPV 16 and 18-related persistent infection
statistically significant results were observed at end-of study.
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Table 8: Efficacy against HPV vaccine type related persistent infection (FAS-population)

gHPV vaccine Placebo
N=1910 N=1907
Observed
Endpoint Number Number efficacy
n of cases n of cases % 95% CI
HPV 6/11/16/18 PI 1856 110 1857 211 49.0 35.559.9
By age
24 to 34 year-olds 916 71 929 133 46.2 27.8,60.3
35 to 45 year-olds 940 39 928 78 52.4 29.2,68.4
By severity
PI without HPV-related disease 1856 99 1857 190 48.9 34.5, 60.3
Pl with HPV-related disease 1856 12 1857 24 50.0 -4.0, 77.2
HPV 16/18 PI 1856 91 1857 157 42.8 25.5,56.3
By age \N"
24 to 34 year-olds 916 58 929 99 40.6 45,110, 57.8
35 to 45 year-olds 940 33 928 58 45.3 1%.7,65.5
By severity [N
PI without HPV-related disease 1856 80 1857 140 43.6 _—L_ 25.3,57.7
P1 with HPV-related disease 1856 11 1857 17 25.3 -46.5, 72.6
HPV 6/11 PI 1856 24 1856 69 /€56 445, 79.3
By age
24 10 34 year-olds 916 15 929 445, [ 652 36.2, 82.0
35 to 45 year-olds 940 9 927 25 ' 65.4 23.4,85.6
By severity N
P1 without HPV-related disease 1856 23 1853, "_ 63 63.8 40.8, 78.6
PI with HPV-related disease 1856 1 1856 & 7 85.7 -11.2,99.7
By HPV type (all ages) N
HPV 6 1856 22 \,18%6 65 66.5 44.9, 80.3
HPV 11 1856 2 L 1856 5 60.1 -144.0, 96.2
HPV 16 1856 74 N, 1856 118 37.9 16.2, 54.2
HPV 18 1855 29 | 1855 45 55.7 23.5,75.2

Exploratory statistical analysis (N-wwigatesd average efficacy analysis in the FAS)

When analysed separately for zach of the Day 1 HPV-naive and Day 1 HPV-non-naive cohorts within
the FAS, results were diffeiant*in the Day 1 HPV-naive cohort, the estimate of VE against HPV
6/11/16/18-related persicten; infection was 82.6% (95% CI: 70.2, 90.5). In the Day 1 HPV-non-naive
cohort, the estimate“af VE Ggainst HPV 6/11/16/18- related persistent infection was 23.9% (95% CI:
-0.5, 42.5).

The estimata of the expected value of VE in the FAS against the HPV 6/11/16/18- related persistent
infectionsendphint was 71.0% (95% CI: 58.3, 79.9); against the HPV 16/18-related persistent infection
endpeing, was 69.7% (95% CI: 53.7, 80.2) and against the HPV 6/11-related persistent infection
endpomnt’is 78.1% (95% CI: 59.4, 88.1).

\*fficacy against persistent infection related to any of 10 non-vaccine HPV types

The results of analysis of efficacy against persistent infection related to the 10 non-vaccine HPV types
(31, 33, 35, 39, 45, 51, 52, 56, 58 and 59) showed no statistically significant VE in the gHPV vaccine
group (relative to placebo) in any of the study populations.
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Efficacy against vaccine HPV type-related CIN

PPE population

The results of the PPE analysis of efficacy against HPV 6/11/16/18-related CIN showed VE of 94.1%,
with 1 case in the vaccine group versus 17 cases in the placebo group (Table 9). The one case of HPV
16-related CIN 2 in the vaccine group was already detected in the 2007 endpoint-driven analysis.
During additional study follow-up through EOS, no cases of HPV 6/11/16/18-related CIN (or worse)
was observed in the vaccine group, while additional 8 cases were observed in the placebo group.

Table 9: Efficacy against HPV vaccine type related CIN (PPE-population)

qHPV vaccine Placebo A4
N=1910 N=1907 Observed
Number Number of efficacy
Endpoint n of cases n cases % _95% Cl

HPV 6/11/16/18 CIN 1581 1 1584 17 94.1 12.5,99.9

By age N

24 to 34 year-olds 772 0 785 8 100 ~%,99.9,100

35 to 45 year-olds 809 1 799 9 89.1 | 21.7,99.8

By severity 4

CIN1 1581 0 1584 15 160 72.1,100

CIN 2/3 or AIS 1581 1 1584 6 #8513 -37,6, 99.6

CIN 2 1581 1 1584 4 L/77.0 -153.0, 99.5

CIN 3 1581 0 1584 1 4_ 100 -3804.1, 100

AIS 1581 0 1584 1 = 100 -3804.3, 100

Cervical cancer 1581 0 1584 0 NA NA

By HPV type

(all ages) A

HPV 6 1300 0 1305 4 100 -52.2, 100

HPV 11 1300 0 1305 3 100 -143.2, 100

HPV 16 1325 1 1312, j 12 91.8 44.4,99.8

HPV 18 1490 0 1421 1 100 -3807.0, 100

HPV 16/18 CIN 1568 1 1558 13 92.1 49.1.99.8

By age !

2410 34 year-olds 765 0, N\ 768 6 100 -13.5, 100

35 to 45 year-olds 803 1 790 7 86.1 -8.1,99.7

By severity -

CIN1 1568 | v 1558 11 100 60.4, 100

CIN 2/3 or AIS 156¢ 1 1558 6 83.4 -36.7, 99.6

CIN 2 FISE\ 1 1558 4 75.1 -151.4,99.5

CIN 3 568 0 1558 1 100 -3779.2, 100

AIS 15c8 0 1558 1 100 -3779.2, 100

|

HPV6/11CIN, 1300 0 1305 6 100 14.7,100

By age

24 to 34 veag-onls 621 0 647 4 100 -59.2, 100
| 350 45 yeag-vids 679 0 658 2 100 -413.3,99.8

Stati<tica’,significance was not reached in the CIN 2/3+ endpoint, but clear numerical reductions were
sefipamd an estimate in the range of that seen for CIN (any grade). The study was not powered to
de@oistrate VE against the CIN 2/3+ endpoint. The case of HPV 16-related CIN 2/3 in the vaccine
J1aup was already observed in the previous 2007 analysis.
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HNRT population
In the HNRT analysis, VE was 89.0% (table 10).

There were 3 cases of HPV 6/11/16/18 CIN in the vaccine group that was observed already in the 2007
endpoint-driven analysis.

Table 10: Efficacy against HPV vaccine type related CIN (HNRT-population)

gqHPV vaccine Placebo
N=1910 N=1907
Observed
Endpoint Number Number of efficacy
n of cases n cases % 95% CL¢
HPV 6/11/16/18 CIN 1817 3 1812 27 89.0 64.1, 2679
By age SR
24 to 34 year-olds 896 2 908 15 86.3 B BUNCTCR
35 to 45 year-olds 921 1 904 12 92.0 43,8, 99.8
By severity
CIN 1 1817 1 1812 23 95.7 [N 73.4,99.9
CIN 2/3 or AIS 1817 3 1812 8 62.7 _I_ -55.4, 93.6
CIN 2 1817 3 1812 4 25,3 -341.3,89.1
CIN 3 1817 1 1812 2 502 -855.8, 99.2
AlS 1817 0 1812 2 100 -429.9, 100
Cervical cancer 1817 0 1812 0 i TLNA NA
By HPV type (all ages) T
HPV 6 1502 0 1499 6.0 N 100 15.2, 100
HPV 11 1502 0 1499 R\ 100 -141.7, 100
HPV 16 1534 3 1505 .19 84.6 45.7,97.1
HPV 18 1717 0 1707 4 100 -429.2, 100
HPV 16/18 CIN 1799 3 1782 __'— 21 85.9 52.7,97.3
By age
24 to 34 year-olds 886 2 88Y 11 81.4 14.9, 98.0
35 to 45 year-olds 913 1 893 10 90.4 32.7,99.8
By severity |
CIN1 1799 _1_| 1782 17 94.2 62.9, 99.9
CIN 2/3 or AIS 1799 3N 1782 8 62.9 -54.6, 93.7
CIN 2 1799 3 1782 4 25.8 -338.8, 89.1
CIN 3 1799 1 1782 2 50.5 -850.3, 99.2
AlIS 1769, 0 1782 2 100 -426.8, 100
HPV 6/11 CIN 1512 0 1499 8 100 41.5, 100
By age
24 to 34 year-olds SN, 725 0 760 6 100 9.9, 100
35 to 45 year-olds” & | 777 0 739 2 100 -401.9, 100

During additionar study follow-up through EOS, no cases of HPV 6/11/16/18-related CIN 2/3+ was
obseryec,in.the vaccine group, while additional 4 cases were observed in the placebo group. At EOS,
the eStirhate of VE against HPV 6/11/16/18- related CIN 2/3+ is 62.7% (95% CI: -55.5, 93.6). The
estitrace of VE against HPV 16/18-related CIN 2/3+ is similar to the estimate of VE against HPV
&/ 14/16/18-related CIN 2/3+, as most of the cases of vaccine-HPV type related CIN 2/3+ were related
1o HPV type 16.
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FAS population

Efficacy against the HPV 6/11/16/18-related CIN (or worse) endpoint was demonstrated at EOS with
an estimate of VE of 47.5% (95% CI: 16.3, 67.7). (Table 11) Compared with the 2007 endpoint
driven analysis, 4 additional cases occurred in the vaccine group (all HPV 16-related; 2 CIN1 and 2
CIN3) at EOS and 14 cases in the placebo group (1 HPV 6-, 2 HPV 11- and 12 HPV 16-related).

Table 11: Efficacy against HPV vaccine type related CIN (FAS-population)

gHPV vaccine Placebo
N=1910 N=1907 Observed

Endpoint Number Number of efficacy

n of cases n cases % 9%5%Cl o &
HPV 6/11/16/18 CIN 1862 29 1861 55 47.5 16.3, 67./
By age ;_ al
24 to 34 year-olds 919 22 931 33 31.5 -1 vlg
35 to 45 year-olds 943 7 930 22 69.3 2.6, 68.9
By severity N
CIN1 1862 17 1861 37 54.3 N 16.8, 75.9
CIN 2/3 or AIS 1862 21 1861 27 224 ( -42.5,58.3
CIN 2 1862 11 1861 11 0.2 AI_ -153.7, 60.8
CIN 3 1862 16 1861 18 4 -84.157.7
AlS 1862 0 1861 2 7 t0u -430.9, 100
Cervical cancer 1862 0 1861 2 i 100 -430.9, 100
By HPV type (all ages) L_
HPV 6 1862 3 1861 T8N 57.3 -87.1,92.9
HPV 11 1862 1 1861 o N\ 66.8 -314.0,99.4
HPV 16 1862 24 1861 44 43.4 5.5, 66.8
HPV 18 1862 3 1861 = 25.3 -341.8, 89.1
HPV 16/18 CIN 1862 28 1861 _j 48 46.9 5.6, 64.9
By age
2410 34 year-olds 919 21 930, 29 25.6 -35.1, 59.7
35 to 45 year-olds 943 7 930 19 64.4 11.6, 87.4
By severity o
CIN1 1862 156 4| 1861 30 46.9 -0.5,73.0
CIN 2/3 or AIS 1862 2.0 1861 27 22.4 -42.5, 58.3
CIN 2 1862 13, 1861 11 0.2 -153.7, 60.8
CIN3 1862 0 1861 18 11.4 -84.1,57.7
AlS 18"_# 0 1861 1 100 -430.9, 100
Cervical cancer A8u2 0 1861 2 100 -430.9, 100
HPV 6/11 CIN 1802 4 1861 9 55.7 -58.8, 90.0
By age
24 to 34 year-olds = 919 4 931 6 31.3 -189.8, 85.7
35t045 year-oIdS_ A | 943 0 930 3 100 -133.8, 100

The estimate &f VE against HPV 16/18-related CIN (or worse) at EOS was 46.9% (95% CI: 5.6, 64.9)
overall.” By, conparison, during the endpoint-driven analysis conducted in 2007, the estimate of VE
withogtactounting for Day 1 HPV 16/18 infection status was 33.6% (95% CI: -14.3, 62.1).

LXpigratory statistical analysis (N-weighted average efficacy analysis in the FAS)

In the analysis of efficacy against HPV 6/11/16/18-related CIN by baseline HPV status showed VE of
95.2% (95%CI: 70.4, 99.9) in the Day 1 HPV-naive and VE of 18.9% (95% CI:-37.7, 52.6 in the Day
1 HPV-non-naive cohorts within the FAS. The estimate of the expected value of VE in the FAS against
the HPV 6/11/16/18-related CIN was 87.6% (95%CI: 52.5, 96.7).
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The results of analysis of VE against HPV 16/18-related CIN (or worse) separately for each of the Day
1 HPV-naive and Day 1 HPV-non-naive cohorts within the FAS showed VE of 85.3% (50.3, 97.2) and
6.9% (-65.5, 48.0) respectively. The estimate of the expected value of VE in the FAS against the HPV
16/18-related CIN (or worse) is 77.6% (95% CI: 42.2, 91.3).

Efficacy against CIN (or worse) related to any of 10 non-vaccine HPV types

No statistically significant efficacy was observed in the gHPV vaccine group (relative to placebo)
against the CIN endpoint related to the 10 non-vaccine HPV types (31, 33, 35, 39, 45, 51, 52, 56,5¢
and 59) in any of the populations studied.

In the FAS population 65 cases (vaccine = 40, placebo = 25) of CIN 2/3+ related to non-vaccine HPV
types were observed. This imbalance between the two study groups was observed/inytive 2007
endpoint-driven analysis and was due to an imbalance in Day 1 prevalent infectiang®ylnei'e was no
imbalance in acquisition of non-vaccine HPV type CIN 2/3+ in the vaccine and pleteba groups during
the additional follow-up through EOS.

Efficacy against any CIN (or worse) (regardless of HPV type)

In the assessment of efficacy against the endpoint Any CIN (or worse) segardless of HPV type, the PPE
and HNRT analysis populations are undefined because the PPE and R\IKT populations are comprised of
subjects who are naive to the specific HPV type to which a particdiar endpoint is related. The "HPV-
naive" population that is relevant in the assessment of effieacy, against CIN (or worse) regardless of
HPV type is the generally HPV-naive (GHN) population."Ths SHN population is comprised of subjects
who were Day 1 HPV-naive to all 14 tested HPV types.(i.e.; 6, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, and 59).

No statistically significant results were obtained irhany of the study populations, except for as expected
CIN related to the 4 vaccine types in bothspopstlations. The VE against Any CIN regardless of HPV type
over all age groups was 34.5% (95% €14, -=.2.5, 62.5) in the GHN population and 5.5% in the FAS
population. The estimates of VE irntiie CIN 2/3 endpoint were lower and even negative in the FAS
population.

Efficacy against vaccine-:}Y type-related EGL

PPE-population: Thiere wdare 7 cases (vaccine = 0, placebo = 7) of HPV 6/11/16/18- related EGL
observed in the PPZ papulation at EOS. All 7 cases were HPV 6-related condyloma (vulvar n=6, vaginal
n=2). At EOS, A ustimate of VE against HPV 6-related condyloma (100%; 95% CI: 30.7, 100) was
statistically stanificant, while not so during the endpoint driven analysis conducted in 2007 (VE 100%
(95%C%: -(19.2,7100). There was no high grade HPV 6/11/16/18-related VIN or ValN (i.e., grades 2/3)
nor vuramor vaginal cancers observed in the PPE population.

Hi’7 -population: There were 13 cases (vaccine = 2, placebo = 11) of HPV 6/11/16/18-related EGL
abserved in the HNRT population at EOS. All 11 placebo group cases were HPV 6-related genital warts
(1 also with ValIN 1). The 2 cases in the gqHPV vaccine group had prevalent infection of high risk HPV
type at Day 1. The estimate of VE against HPV 6/11/16/18-related EGL (81.9%; 95% CI: 17.2, 98.1)
was statistically significant. There was no high-grade HPV 6/11/16/18-related VIN or ValN (i.e., grades
2/3) nor vulvar or vaginal cancers observed in the HNRT population.

FAS population: There were a total of 23 cases (vaccine = 11, placebo = 12) of HPV 6/11/16/18-
related EGL observed at EOS. Of these, 9 cases (vaccine = 8, placebo = 1) were due to Day 1
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prevalent infections and 13 (vaccine = 2, placebo = 11) were due to incident infections and 1 case of
HPV 6-related genital warts in the vaccine group with unknown HPV 6 PCR status at Day 1. In the FAS
(pooled population), the estimate of efficacy of the qHPV vaccine against HPV 6/11/16/18-related EGL
is 8.5% (95% CI: -126.6, 63.4).

The estimate of the expected value of VE in the FAS (that accounts for HPV infection status at Day 1)
against the HPV 6/11/16/18-related EGL is 61.1% (95% CI: -67.0, 90.9).

Other efficacy Analyses - Evaluation of population benefit of the vaccine

No significant efficacy results were obtained in the population benefit endpoints. No efiicavy against
the overall burden of cervical or external genital HPV disease could be demonstfated. The gHPV
vaccine was efficacious in preventing HPV 16/18-related Pap abnormalities of ASC-US, pesitive for high-
risk HPV probe or worse in all study populations, but no significant efficacy coulébe shown against Pap
abnormalities due to any HPV type or in the reduction in the incidence of depvical or external genital
procedures. The number of endpoints was insufficient to detect a statistically significant effect.

Therapeutic efficacy

Clearance of prevalent infection related to vaccine HP vty es

The impact of a 3-dose vaccination regimen on the cleararize of vaccine HPV type DNA among subjects
who were PCR-positive at Day 1 to the relevant HPV/ typ= was analysed.

The current analysis at EOS again shows a highervclearance of HPV 16 DNA in the placebo group
versus the vaccine group (percent incidence zeduction 54.8 % (95% CI: 018.6, 75.5)) among subjects
who were Day 1 PCR positive and seronecativi2 (table 12).

Table 12: Clearance of HPV DNA ainoria subjects PCR positive at Day 1

gHPV vaccine Placebo
N=1910 N=1907
Percent
Number Number incidence
n of cases n of cases reduction 95% ClI
%

Day 1 PCR positie /F SR+/RT)

Clearance of KirW.6 afection 28 23 33 25 6.1 -72.4,49.1

Clearance af 12V 11 infection 4 4 5 5 -36.4 -533.8,72.9

ClearanCe'of WPV 16 infection 79 38 63 38 33.1 -7.8,58.4
| Cleararize of HPV 18 infection 35 19 34 18 -7.8 -117.8, 46.4
| Ba1NCR positive/seronegative (SOP1)
| Slear ince of HPV 6 infection 12 12 18 14 -73.2 -303.4, 26.8
!"Clearance of HPV 11 infection 3 3 2 2 -37.8 -1549.9, 84.2

Clearance of HPV 16 infection 41 20 43 32 54.8 18.6, 75.5

Clearance of HPV 18 infection 26 15 24 13 -6.1 -142.3,52.9

Day 1 PCR positive/seropositive (S1P1)

Clearance of HPV 6 infection 16 11 15 11 36.7 -61.0, 75.1

Clearance of HPV 11 infection 1 1 3 3 -423.2 -6416.3, 90.0

Clearance of HPV 16 infection 38 18 20 6 -84.9 -468.9, 29.7

Clearance of HPV 18 infection 9 4 10 5 -1.7 -372.4,79.8

A time-to-clearance analysis of HPV infection showed that in the cohort with co-infection at any time
from Day 1 to EOS some subjects in the vaccine group compared to placebo exhibited delay in
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clearance of prevalent HPV 16 infection whereas in the cohort of subjects without co-infection there
was no difference between vaccine and placebo groups with respect to HPV 16 clearance.

Recurrent infection and acquisition of disease related to vaccine HPV types among subjects
seropositive and PCR negative to the relevant HPV type

Table 13 shows the results of analysis of efficacy against HPV 6/11/16/18-related persistent infection
and disease among subjects seropositive and PCR negative to the relevant HPV type at Day 1.

The estimate of VE at EOS against HPV 6/11/16/18-related persistent infection that is of =56 nwnths
duration over consecutive visits 6 (£1) months apart among subjects who were seroposi:iveland PCR-
negative to the relevant HPV type at Day 1 was 66.8% (95% CI: 3.8, 90.5). Among lie 25 to 45 year-
old seropositive and PCR-negative subjects, the estimate of VE was 81.3% (95% Ci.\l4¥4, 98.0).

Table 13: Analysis of efficacy against HPV 6/11/16/18-related persistent” jihfiiction and disease in
subjects who were PCR negative and seropositive for the relevant vaccir: HPV type(s) at Day 1

gHPV vaccine Placebo V)
N=1910 N=1907 Ohccrved

Endpoint Number Number of ¢ fficar ¢

n of cases n cases v 95% ClI
HPV  6/11/16/18 PI, 506 5 513 15 | 06.9 4.3,90.6
CIN or EGL o &
Persistent infection 496 5 505 15 66.8 3.8,90.5
CIN (any grade) or EGL 506 0 513 0 NA NA
By HPV type and Age -
group
HPV 6/11/16/18 Pl 496 5 506 %15 66.8 3.8,90.5
24 to 34 year-olds 258 3 248, 4 27.4 -329.0, 89.4
35 to 45 year-olds 258 2 257 11 81.3 14.4,98.0
HPV16/18 PI 284 3 12 11 70.3 -12.5,94.7
24 to 34 year-olds 145 2 |4 W54 3 28.1 -528.1, 94.0
35 to 45 year-olds 139 1 ~N 158 8 86.2 -2.7,99.7

There were no cases of HPV €/.,1/16/18-related CIN (any grade) or EGL observed among subjects who
were seropositive and PCR=negative to the relevant HPV type at Day 1 during the course of the study.

In a post hoc analysihs of individuals (who received at least one vaccination) with evidence of a prior
infection with a™accine HPV type (seropositive) no longer detectable (PCR negative) at vaccination
onset the efficagy of Silgard to prevent conditions due to the recurrence of the same HPV type was
100% (95(% CG1:62.8, 100.0; 0 vs. 12 cases [n = 2572 from pooled studies in young women]) against
HPV 6-), 1%-, 16-, and 18-related CIN 2/3, VIN 2/3, ValIN 2/3, and genital warts in women 16 to 26
years., Efiicacy was 68.2% (95% CI: 17.9, 89.5; 6 vs. 20 cases [n= 832 from studies in young and
acuit lvomen combined]) against HPV 16- and 18-related persistent infection in women 16 to 45 years.

+.2.1.3 Discussion

The main goal of the study was to provide data to support that efficacy in MAW was comparable to that
shown in young adult women (YAW). The study was designed to demonstrate the efficacy in MAW with
respect to the composite co-primary endpoints of HPV 6/11/16/18- and HPV 16/18-related persistent
infection and clinical disease (CIN, AIS and EGLs). The scientific basis for these endpoints constituted
the natural history of HPV and the results of the clinical program in YAW. The original licensure of the
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gHPV vaccine was based on histologically-confirmed efficacy endpoints, i.e. HPV 16/18-related CIN 2/3
and AIS, as surrogates for cervical cancer. Subsequent to the demonstration of robust efficacy in this
endpoint in YAW, a virological endpoint was applied in the study of MAW. Persistent HPV infection is
recognised as a necessary pre-requisite for the development of cervical cancer. Comparable efficacy
against HPV 16/18-related persistent infection and CIN 2/3 was demonstrated in the YAW studies. The
CHMP s ad-hoc expert HPV meeting on December 3rd 2009 recommended the use of persistent
infection due to oncogenic HPV types of 6 months duration as a surrogate endpoint for cervical cancer
in efficacy trials of HPV vaccines. The MAH conducted an exploratory analysis of efficacy against
HPV16/18 persistent infection based on duration of >12 months and results showed a similar VE to/hz
protocol defined definition of 6 months. In this study (P019), the likelihood ratios of persistent infecticn
as a predictor of type-specific mediated disease due to HPV 6/11/16/18, HPV 16/18 and /iV«5/11
were high in MAW. Based on all these findings the use of 6 months persistent infection jescinsidered
justified including for HPV 6/11.

Regarding baseline HPV status, it was demonstrated that 67% of the mid-adult,woimen (64.6% of the
24- to 34-year-olds and 69% of the 35- to 45-year-olds) were seronegativefarid rCR negative to HPV
6, 11, 16 and 18 at Day 1 and thus, susceptible to all 4 vaccine HP\. typas at study entry. The
corresponding percentage in YAW was 73%. However, as a reflesticn of the higher cumulative
exposure of HPV and the lower number of new sexual partners ingoxier women, the MAW had lower
baseline HPV DNA prevalence and higher seroprevalence thar, Y£W. Within the MAW, HPV DNA
prevalence was lowest in the 35- to 45-year-olds (5.2%) «omparzd with the 24- to 34-year-olds
(10.2%) whereas the seroprevalence was comparable (%50%). Overall, the HPV sero-/DNA-
prevalence data observed in P019 are consistent with litesactre estimates. However, in the integrated
summary report of natural history in P019, it was Shown that HPV sero-/DNA- prevalence varied
greatly by countries/continents, which has to be g&asidéred in the evaluation of efficacy results.

Efficacy:

PPE population: The findings at end &f study confirm the efficacy of the gHPV vaccine in MAW in the
PPE population demonstrated in (he\2U07 endpoint driven analysis. The qHPV vaccine was highly
efficacious in the PPE populatign witii respect to the relevant endpoints, persistent infection, CIN and
EGL. Efficacy was observed «:verzii and in each age stratum. High efficacy was observed with respect
to HPV 6, 16 and 18 indixidunliy; with respect to persistent infection alone and with respect to disease
endpoints (CIN, AIS,hor ECGY) alone. There were no cases of HPV 11 infection or disease observed in
the PPE populationfane o the rarity of this HPV type. VE was 88.7% against HPV 6/11/16/18-related
persistent infestiori.4PI)/disease, 84.7% against HPV 16/18-related PI/disease, 94.7% against
HPV6/11-related, Pl/disease and 94.1% against vaccine type related CIN, which is generally
comparabl> tg VE obtained in the YAW studies. No statistical significance was reached in the HPV
16/18-zlated CIN 2/3 endpoint (VE 83.4%; 95%CI: -36.7, 99.6). There were 7 new endpoint cases (5
HP\1¢, Pl'and 2 HPV6 PI) in the vaccine group and 46 new cases in the placebo group detected during
th=/allditional follow-up since the 2007 analysis. All of these 7 cases of persistent infection had
niaceding infections with multiple non-vaccine HPV types. There were no new cases of HPV
©6/11/16/18-related CIN or EGL reported in the gqHPV group since the first analysis. In contrast there
were 8 new cases of HPV 6/11/16/18-related CIN (any grade), 2 new cases of HPV 6/11/16/18-related
CIN 2/3 or worse and 3 new cases of EGL in the placebo group during the same period.

HNRT population: During the assessment of the 2007 endpoint-driven report concerns were raised
since the number of CIN 2/3 cases in the vaccine group was the same as in the placebo group (3 vs. 4
cases). It was clarified that all cases in the vaccine group had non-vaccine HPV types at baseline and
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had very early detection of HPV 16-related disease suggesting the presence of prevalent HPV 16
infection at baseline. At EOS no new cases of HPV 16/18-related CIN 2/3 were observed in the vaccine
group, while additional 4 cases were observed in the placebo group. The estimate of VE against HPV
16/18-related CIN 2/3+ was 63% (95% CI -54.6, 93.7). No HPV 18-related CIN lesion was detected.

For all endpoints, efficacy was somewhat lower in the HNRT population. The lower efficacy was a
function of the presence of infections with onset detected at the Month 7 visit (such infections were
acquired between Day 1 and Month 7 and not a result of waning immunity. The observed efficacy in
P019 followed the same pattern for similar endpoints seen in YAW for a similar duration of follow-xn
and that efficacy continues to increase over time.

FAS (ITT) population: Improved efficacy results were demonstrated during the additi¢nai\follow-up
since the 2007 analysis with VE against HPV 6/11/16/18-related PIl/disease of 4/37Y%n(53.5, 58.2).
Four new cases of HPV 6/11/16/18-related CIN were detected in the vaccine grouphot'cAS during the
additional follow-up through EQOS. It is noted that at least three of these caseg,alsh were infected by
non-vaccine serotypes. VE in the more important HPV 16/18-related PI/disefis:yendpoint now reached
statistical significance (VE: 41.6% (24.3, 55.2). These point estimates are lower than those observed
among YAW. With respect to HPV 16/18 CIN2/3 only an efficacy tread, was observed (VE: 22.4% (-
42.5, 58.3), but the estimate was improved relative to the 2007 ancivsis (VE: 9.9%). There were no
new cases of HPV 16/18-related CIN 2/3+ in the vaccine group_since the 2007 analysis. There were a
total of 48 (qHPV=21, placebo =27) cases of vaccine type réated CIiN 2/3 in the FAS population. An
exploratory statistical analysis N-weighted analysis was«corducted whereby the expected value of VE in
the FAS was computed to account for the anticipated “/E-by- Day 1 HPV status interaction. This
analysis gave higher efficacy estimates than the pogiedyanalysis and provides a reasonable estimate of
vaccine efficacy in a population with unknown HEVAstatus at the time of vaccination and constitutes an
appropriate complementary analysis of the FAS puooulation.

Other efficacy populations:

Day 1 PCR positive and seronegalive), The observation of a significantly higher clearance of HPV 16
DNA in the placebo group versis the vaccine group in the first 2007 analysis remained and was even
stronger at end of study (pé&:ceiit’incidence reduction 54.8% (95% CI: 18.6, 75.5) among subjects
who were Day 1 PCR positive,and seronegative to HPV 16. A two-fold higher prevalence of co-infection
in the vaccine group“compecred to the placebo group probably explains the longer persistence of HPV
16. A time-to-cleafaticeranalysis of HPV infection showed that in the cohort with co-infection at any
time from Day /i%0%20S some subjects in the vaccine group compared to placebo exhibited delay in
clearance of arevalent HPV 16 infection whereas in the cohort of subjects without co-infection there
was ne¢ dfferiance between vaccine and placebo groups with respect to HPV 16 clearance. The
imbalziigcenin co-infections likely explains the unexpected reverse therapeutic efficacy observed.
Moracwer, it is difficult to understand by which mechanism the qHPV vaccine would exert a negative
efi<ct/on on-going HPV infections.

Day 1 seropositive and PCR negative: Analysis of efficacy against the recurrence of persistent HPV
6/11/16/18 infection among subjects who were seropositive and PCR negative to the relevant HPV type
at baseline showed statistically significant results. The estimate of VE at EOS against HPV 6/11/16/18-
related persistent infection that is of 26 months duration over consecutive visits 6 (1) months apart
was 66.8% (95% CI: 3.8, 90.5). Among the 35 to 45 year-old seropositive and PCR-negative subjects,
the estimate of VE was 81.3% (95% CI: 14.4, 98.0). Based on these data, which are consistent with
and similar to data from the efficacy studies in young women that show efficacy against both CIN and
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EGL, as well as persistent infection, the MAH has a claim of protection against recurrent HPV infection
in the Day 1 seropositive and PCR negative population and section 5.1 of the SmPC was updated with
data from the post hoc analyses performed by the MAH.

No significant efficacy results were obtained in the population benefit endpoints. No efficacy against
the overall burden of cervical or external genital HPV disease could be demonstrated. The gHPV
vaccine was efficacious in preventing HPV 16/18-related Pap abnormalities of ASC-US positive for high-
risk HPV probe or worse in all study populations, but no significant efficacy could be shown against Pap
abnormalities due to any HPV type or in the reduction in the incidence of cervical or external gerital
procedures. The number of endpoints was insufficient to detect a statistically significant effect.

Non-vaccine serotypes:

There was no imbalance in acquisition of non-vaccine HPV type CIN 2/3+ in the vaccine and placebo
groups during the additional follow-up through EOS. The original imbalanceobsarved in the 2007
endpoint-driven analysis was due to an imbalance in prevalent infection a# 1\ay”L between the two
groups. The 65 cases (vaccine = 40, placebo = 25) of CIN 2/3+ related t¢w#ion-vaccine HPV types
observed in the FAS: i) do not represent evidence suggesting that the aH\V vaccine allows non-vaccine
HPV type disease to replace vaccine HPV type-related disease in vaz{inated subjects; and ii) do not
support a view that the gHPV vaccine accelerates progression of €xistiag non-vaccine HPV type-related
infection to pre-cancerous lesions in subjects vaccinated witt the gkiPV vaccine. No cross-protective
could be demonstrated, probably due to the sample sizefand the relative lack of power to detect a
significant result.

The collection of data on possible HPV type replaceraen) in the MAW population will only be performed
in the 019 study in Columbia. The conditions az= riat ideal since the Columbian cohort is very limited
and there will be no population-based data “n bacrground HPV types available. However, the observed
HPV types after vaccination will be comipares with data from another population in Bogota. This
approach will probably be informative. in“edadition, HPV type replacement will be studied in the YAW
population in two large studies froma Wwhich data to some degree may be extrapolated to the MAW
population. It is noted that an ovexview on how the MAH plans to assess the potential occurrence of
type replacement following vaccine tion with gHPV vaccine is detailed in the current risk management
plan. An updated version 2£ the RMP will be submitted in June 2010. The type replacement issue will
therefore be the subiect ¢f fu ther discussion.

In conclusion the résults at end of study of Protocol 019 confirmed the efficacy of the gHPV vaccine in
mid-adult womgm 240 45 years of age. Long-term follow up of efficacy for a duration of at least 10
years will be feformed in the Colombian cohort of study 019

1.3 lmrmunogenicity

Fzowocol 019 included the immunogenicity evaluation. The study enrolled a total of 3819 subjects in 2
2pproximately equal age strata (24- to 34-year-olds and 35- to 45-year-olds). All subjects were to
undergo serology testing for anti-HPV 6, anti-HPV 11, anti-HPV 16, and anti-HPV 18 levels at Day 1,
and Months 7, 12, 24, 36, and 48. The primary immunogenicity evaluations were to be conducted in
the per-protocol immunogenicity (PPI) population. The 2007 endpoint driven analysis presented results
from all visits through 13-July-2007 (corresponding primarily to the Day 1, Month 7 and Month 24
visits). The new results presented in this end-of-study report pertain to immunogenicity responses at
Months 12, 36, and 48 and maternal transfer of anti-HPV (exploratory immunogenicity objective).
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1.3.1 Methods

The below characteristics are specific for the immunogenicity analysis.

Study population

Per-Protocol immunogenicity (PPI) population

The per-protocol population for immunogenicity (PPI) analysis generally included subjects whhswpre
seronegative and PCR negative to the relevant HPV type(s) at Day 1, remained HPV PCE nugative
through 1 month post dose 3 (month 7), received all 3 vaccinations within pre-specified #img,itervals,
and no deviation from the study protocol.

Exploratory immunogenicity populations
Day 1 seronegative and PCR positive (SOP1)
Day 1 seropositive and PCR negative (S1P0)

Day 1 seropositive and PCR positive (S1P1)

Objectives
The immunogenicity objectives were:

To evaluate the kinetics and age dependence/onariti-HPV 6, 11, 16, and 18 responses following
administration of a 3-dose regimen of gHPVijvacciie

To observationally compare anti-HPV 6, 111, 16, and 18 responses following administration of a 3-dose
regimen of gHPV vaccine among HPV-naive women 24 to 45 years of age enrolled in P019 and HPV-
naive women 16 to 23 years of agenfroin PO11, P012 (substudies of P013) and the Consistency Lot
substudy of PO15.

The immunogenicity of tite hPV vaccines was measured using the method competitive Luminex-based
immunoassay (cLIA)."The mathod was requalified as cLIA version 2.

Outcomes/ernipcints
The imiuiiogénicity endpoints for the clinical program have focused on 2 parameters:
Anti-l{PVi'evels (geometric mean titers [GMTs]),

Th< ploportion of subjects who became seropositive to each of the 4 HPV antigens 4 weeks after the
thivd dose.

The immunogenicity time points of interest were:

Month 7: The primary immunogenicity endpoint was anti-HPV 6, 11, 16 and 18 serum cLIA levels at
Month 7 in the defined PPI population, as this time point reflected the time frame during which peak
vaccine-induced immune responses were expected.
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Persistence time points. Depending on the protocol, subjects underwent serology testing at 6- to 48-
month intervals following the Month 7 visit. The data collected at these time points were used to
evaluate the durability of vaccine-induced anti-HPV responses.

1.3.2 Results

GMTs

Table 14 shows the anti-HPV 6, anti-HPV 11, anti-HPV 16, and anti-HPV 18 geometric re=arntiters
(GMTs) for each of the vaccine group and placebo group in the per-protocol immunofenicity (PPI)
population at Day 1, Month 7, Month 12, and every 12 months thereafter through Manth™s:

For each of the vaccine HPV types, and at all the time points evaluated, the GMT4,ir the placebo group
were below the lower limit of quantitation (LLOQ) of the assay.

In the vaccine group for each vaccine HPV type, measurable immunesresponses well above the LLOQ
were induced by a 3-dose vaccination of qHPV vaccine at Month 7((taile 14 ). For each of anti-HPV-6, -
11, -16, and -18, the GMTs declined from Month 7 through Mbondh 244 The Month 24 GMTs were then
sustained through Month 48.

Table 14: Summary of anti-HPV GMTs by vaccinatiaraaroup (PPI Population)
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Table 14

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

gHPV Vaccine Placebo
(H=1,910) (1=1807T)
Agsay (cLIA v2.0) GMT GMT
Smdy time n (mMmL) 05% CI n (mMU/mL) 95% CI
Ant-HPV 6
Day 1 1,248 <7 (=7,<T) LI# =7 (=7, =T)
Month 07 1,248 4162 (395.4, 438.0) 1,244 =7 (=7, <T)
Month 12 1,225 1551 (148.8, 161.8) 1,231 =7 (=7, <T)
Month 24 1,207 T0.3 (66.3, 7T3.9) 1,202 =7 (=7, <T)
Month 36 1,169 808 (76.9, 85.00 1,169 =7 (=7, <T)
Month 48 1,152 &0.9 (57.8,64.2) 1,165 =7 (=7, =T)
And-HPV 11
Day 1 1,248 <8 (=8, <8) LI# =8 e Sy
Month 07 1,249 5512 (525.3, 578.3) LIH =8 NN
Month 12 1,225 1769 (1701, 184.00 1,231 =8 W5 E)
Month 24 1,207 TT.5 (74.0, E1.4) 1,202 =8 {7, <§)
Month 36 1,168 B1.0 (77.7,84.5) 1,168 =8 =8, =§)
Month 48 1,152 65.9 (63.0, 68.8) L165 =8 (=8, <)
Ant-HPV 14
Day 1 1,268 =11 (=11, =11) 1,248 - N (=11, <11)
Month 07 1,268 22250 (21134, 23444) 1,248 > . (<11, <11)
Month 12 1,236 719.6 (692.4, T47.6) 1,235 5 (=11, <11)
Month 24 1,225 1789 (2640, 204.5) 1,111 y11 (<11, <11)
Month 36 1,180 2857 (272.5,200.5) 11pm M1 (=11, <11}
Month 48 1,172 202.1 (182.3,212.3) 1LWE 11 (<11, <11}
Anti-HPV 18
Day 1 1,430 =10 (=10, <10) 14809 S 10 (=10, <10)
Month 07 1,430 3569 (3400, 374.6) 418 t10 (=10, <10}
Month 12 1,387 9.2 (75.8, 83.00 1,405 - 10 {=10, <10}
Month 24 1,378 2|3 (268, 2001 1,371 “10 (=10, =<10)
Month 36 1,331 204 (27.945].% 1,320 <10 {=10, <10}
Month 48 1,313 231 (214 2430 1,324 < 10 (=10, <10}
The per-protocol immunogenicity population inchides all subjects\who were not zeneral protocel vielators, received all 3
vaccinations within acceptable day ranges, were seronezafive at Day 1 and PCR. negative Day 1 through Month 7 for the
relevant HPV type(s), and had a Month 7 serum samfile cplvted within an acceptable day range.
The estimated GMTs and associated Cls ate calculgtedynsin z an ANOVA model with a term for vaccinstion group.
N = Number of subjects randomized to the gaspactivelyaccination group who recerved at least 1 injection.
n = Number of subjects contmbuting to the anjlyay
AMOWVA = Analysis of variance; CT= Con/idenye meerval; cLIA = Competitive Luminex immumoassay; GMT = Geometric mean
titer; HPV = Human papillomavims; et f0s 2 0li Merck units; PCE. = Polymerase chain reaction; gHFV = Cuadrivalent
Human Papillomavims {Types 6, 11116, 18} Recambinant Vaccine.

Seroconversion
Table 15 shows the parcentiseropositivity in the vaccination groups.
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Table 15

Summary of Anti-HPV Percent Seroconversion by Vaccination Group
(Per-Protocol Immunogenicity Population)

gHPWV Vaccine Placebo
N=1810) N=180T)
Ang-HPV FPesponse SeroComversion Serpronversion
Stady Time 1 m Pemcent 05% CI 1 m Percent 95% CI
HPV 6 ¢LIA > 20 mMU/mL
Day 1 1,249 0 oo (0.0%, 0.3%) 1,244 0 0.0
Month 7 1,249 1,229 o84 (¥7.5%, 99.0%) 1,244 38 3.1
Month 12 1,225 1,208 98.7 (97.9%, 99.3%) 1,231 30 4.1
Month 24 1,207 1,078 803 (57.4%, 91.0%) 1,202 42 35
Month 36 1,169 1070 o5 (89.8%, 93.1%) 1,169 57 49
Month 48
HPV 11 cLIA = 16 mMU/mL
Day 1 1,249 0 0.0 (0.0%, 0.3%) 1,244 0 0.0 o003y [
Month 7 1,249 1,225 281 (¥7.2%, 98.8%) 1,244 7 12 (1.4%, 3.1%y
Month 12 1,225 1,210 owEe (98.0%, 99.3%) 1,231 18 15 (0.9%, 2 3% |
Month 24 1,207 1,115 4 (20.7%, 93.8%) 1,202 ]| 16 (1.8% 3 870
Month 36 1,169 1,116 255 94.1%, 96.6%) 1,169 14 2 (0. e, 2540
Month 48 1,152 1,060 220 (20.3%, 83.5%) 1,165 14 2 (0.0, 2000
HPV 16 cLIA = 20 mMU/mL
Day 1 1,269 0 0 (0.0%, 0.3%) 0 0.0 [ (0005, 0.3%)
Month 7 1,269 1,254 e (98.1%, 99.3%;) 45 EX} 1 (2 6%, 4.8%)
Month 12 1,236 1,232 0.7 (¥9.2%, 99.9%) 21 1.7 14.1%, 2.6%)
Month 24 1,225 1,132 o465 (95.3%, 87.4%) 42 40 | (2.0%, 5.2%)
Month 36 1,180 1,175 287 (97.9%, 99.3%) 30 E) (2.4%, 4.3%)
Month 48 1,172 1141 974 (246.3%, 98.2%) 46 - | (2.9%, 5.7%)
qHPV Vaccine Placeho
H=19100 =190T)
And-HFV Pesponse Serocomversion - 3 Seroconversion
Study Time i m Percent % Cl 1 fm Percent 95% CI
HPV 18 cLIA = 24 mMUmL
Day 1 1.430 0 (0.0%, 0.3%) 1410 | L[] 0.0 (0.0%, 0.3%)
Month 7 1430 1,392 (96.4%, 98.1%) LY 3 22 (1.5%, %)
Month 12 1387 1,174 (82.6%, 86.3%) 1400, | 13 09 (0.5%, %)
Month 24 1378 753 (32.0%, 37.3%) N7l i | 1.5 (1.0%. 2
Month 36 1331 739 (52.8%, §8.2% ’ 1,329 19 14 (0.9%, 2
Month 48 1313 620 479 (45.2%, 505060, 1,324 13 1.0 (0.5%, &)

The per-protoco] immnmogenicity population includes all subjects who were not general protocol vielators, reciyed all 3 vaccinations within acceptable day ranzes, were seronegative at
Diay 1 and PCE negative Day 1 through Month 7 for the relevant HPV type(s), and had a Month 7emgm sample collected within an acceptable day ranze.

Percent is caloulated as 100* (mm).

The CL: are computed based on exact methods

N =Humber of subjects randomized to the respective vaccmation group who received at lgdst 1 Wiscnon.

0 = Number of subjects contributing to the analysis.

m = Number of subjects who sereconverted to the indicated HPV type at the indic:6d time poiot

CI=Confidence interval; cLIA = Competitive Luminex mmunoassay; HPV = Hama yoapillomavirus; mAU = Mill Merck units; gHPV = (uadrivalent Human Papillomavine (Types §,
11, 16, 1) Recombinant Vaccine.

The percent seroconversion at Mantb/7 was at least 97% for each of the vaccine HPV types.

For each of anti-HPV-6, -11, and -\b, the percent seropositive at Month 7 declined by no more than 10
percentage points through Manti=%8.

For anti-HPV 18, the peisert seroconversion at Month 7 declined by approximately 50 percentage
points through Month <8 ana*the percentage seropositive was 47.9%.

Vaccine-typa anti-HPV responses by age group in the HPV naive population

Whenq anawsed by age strata no significant differences in the distribution of anti-HPV GMTs or
serochnversion rates were observed. The antibody decay profile by time was similar in both age
groups=Overall the distribution of HPV titers was slightly lower in the 35 to 45 year-olds compared to
2457 34 year-olds. At Month 48, 50.7% of the younger women and 45% of the older remained
ceropositive to HPV 18.

Comparison of 16 to 23 year-olds and 25 to 45 year-olds

The vaccine-induced anti-HPV GMTs were lower (except for anti-HPV 16) in MAW compared with the
younger women, both at Month 7 and Month 24. The GMTs decreased as the age progressed and were
lowest in the 35 to 45 age stratum. At the current stage, the clinical relevance of the decreased GMTs
in MAW is not known, since no immunological correlate of protection has been identified.
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The seroconversion rate for each HPV vaccine type was generally comparable in all age groups at
Month 7, but was somewhat lower at Month 24 in the older age groups. For HPV 18, the seropositivity
rate at Month 48 was 61% in women 16 to 23 years of age, 51% in women 23 to 34 years of age and
45% in women 35 to 45 years of age.

Vaccine HPV type anti-HPV responses in populations with prior HPV exposure
Seropositive/PCR negative population (S1P0)

At Day 1 anti-HPV GMTs were comparable in the two vaccination groups. At Month 7 the GMTs in tte
vaccine group increased at greater magnitude compared to those in the HPV-naive, S1P1 ‘and«50P1
populations. In general, for each of HPV types 6, 11, 16, and 18, the distribution of anti-lkKPVn this
population declined from Month 7 through Month 24, and the distribution of anti-HPV at [1orith*24 was
sustained through Month 48. The antibody levels were higher than those in the HPV%aive women at all
time points. However, the sample size was very small compared to the sample six2 ¢f the HPV naive
population.

Seropositive/PCR positive population (S1P1)

The number of evaluable patients was limited. In the placebo group GMIswere somewhat higher than
those observed in the seropositive/PCR negative group. The resultsishcwed that the antibody levels
were higher than those in HPV naive women at all times.

Seronegative/PCR positive population(SOP1)

The number of evaluable patients was small. In generaitiie anti-HPV GMTs were lower than those
observed in the seropositive populations. It is to begicied that the trends observed are not necessarily
robust due the very small sample size of the Dayginsesgnegative and PCR positive population.

Analysis of maternal transfer of Anti-lirV

This investigation aimed at characterigingithe titer of anti-HPV type 6/11 in both peripartum maternal
blood and in cord blood of infants lioriy,to women who received blinded therapy in P019 in Thailand and
the Philippines. It was a pre-gpeuiticd exploratory immunogenicity objective in P019. There were a
total of 44 subjects with motherwsirant serology data of which 24 originated from the vaccinated group
and 20 from the placebé$ gioup. The maternal serum and cord blood samples were obtained at a
median time of 28 munths {ost-dose 3.

The results showed/chat for each of HPV types 6, 11, 16 and 18 maternal anti-HPV was detected in
cord blood sarniples, Moreover, HPV titers in cord blood samples were highly positively correlated with
maternal HRY dters.

1(2°3 Discussion

The vaccine induced a significant Month 7 immune response to all HPV 6, 11, 16 and 18 types in MAW
and seroconversion rate was above 97% for each of the vaccine HPV types. The strongest responses
were demonstrated against HPV 16 and the weakest response to HPV 18. At Month 24 the GMTs had
decreased substantially, in particular with respect to anti-HPV 18 (GMT: 28mMU/mL), but then
remained stable until Month 48 including for anti-HPV 18 (23 mMU/mL). The antibody level for HPV18
at Month 24-48 is below that measured in naturally infected subjects (37 mMU/mL). The percent
seroconversion was maintained above 91% through Month 48 for anti-HPV 6, 11 and 16. In contrast
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for HPV 18, only 48% of the subjects were still seropositive at Month 48. Despite the nominal loss of
seropositivity, no cases of HPV 18 infection or disease were observed in the PPE population during the
4 year follow-up period. In the HNRT population, there was one case of HPV 18 persistent infection
that started during the vaccine period Day 1 and Month 7.

In the previous 2007 procedure the MAH addressed the issue regarding the choice of serological
testing methodology. The currently used serological cLIA assay may not be the optimal method to
measure long-term vaccine induced HPV immunity. This assay might be too specific measuring only
antibodies against a single type-specific neutralizing epitope on L1 VLPs and not all relevait
neutralizing antibodies. Therefore, the MAH have committed to perform serological studies.@sing
broader neutralization assays, i.e. pseudo-neutralization assays (see letter of undertaiing), and
submitted the validation protocol and final results using the newly developed assay meastiring the VLP-
specific total IgG.

When analysed by the two pre-specified age strata, no significant differences in tiae /istribution of anti-
HPV GMTs or seroconversion rates were observed. The antibody decay proiilé »y time was similar in
both age groups. Overall the distribution of HPV titers was slightly lower in the 35 to 45 year-olds
compared to 24 to 34 year-olds. At Month 48, 50.7% of the younger-wcmen and 45% of the older
remained seropositive to HPV 18.

The study demonstrated that administration of the vaccing g, baseline HPV vaccine-type naive 24- to
45-year-old women resulted in anti-HPV 6/11/16/18 respariaes at Month 7 that were lower than those
observed in 16- to 23- year-old (non-overlapping 9554 CIs up to Month 24). The exception was anti-
HPV 16 GMTs that were comparable between tha wno age groups. The GMTs decreased as the age
progressed and were lowest in the 35 to 45 age stracum. At the present time, the clinical relevance of
the decreased GMTs in MAW is not known;“since no immunological correlate of protection has been
identified. The seroconversion rate for_eachfyHPV vaccine type was generally comparable in all age
groups at Month 7, but was somewhat 1ower at Month 24 in the older age groups. For HPV 18, the
seropositivity rate at Month 48 wils {17 in women 16 to 23 years of age, 51% in women 23 to 34
years of age and 45% in wome:i 35 &g 45 years of age.

Subjects who were positite t) the relevant HPV type at baseline had substantially higher GMTs. These
data suggest the gHFY vaccine induces an anamnestic response in individuals seropositive as a result
of prior natural infi:ction.

In an exp/oratery analysis maternal-infant transfer of anti-HPV antibodies was demonstrated at a
median, 05, 287 months postdose 3 and showed high correlation coefficients for all HPV types. The clinical
significarise of the antibody titers measured in the cord blood of infants is not known since
infmunological correlates of protection have not been established.

In conclusion the vaccine-induced immune responses in MAW seem robust, but were lower than those
observed in younger 16- to 23- year-old women. The consequence of these lower antibody responses
in MAW for long-term efficacy is not known since no minimum anti-HPV level that confers protection
has been defined. The low persistence of GMTs and seropositivity for HPV 18 at end-of-study did not
translate into loss of efficacy, but will have to be closely monitored in the future. The MAH has
committed to conduct a 10-year follow-up of Protocol 019 in Columbia to evaluate long term
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immunogenicity and efficacy in mid-adult women, which is satisfactory. The MAH has also committed
to apply broader neutralization assays to further characterize the vaccine induced immune responses.

1.4 Clinical safety

The post-marketing experience with gqHPV vaccine is summarised from the International Birthdate (1
June 2006) in 6-monthly PSUR's. More than 51,000,000 doses of this vaccine were distributed as of 34
May 2009, data lock point of the most recent PSUR. The post licensure experiences with the yacaiire
collected through passive reporting of spontaneous adverse experiences to the MAH has shown &fiow
frequency of reported serious adverse experiences.

The MAH submitted complete summaries for all new fatal and nonfatal SAEs and_aiscontinuations due
to an adverse experience not reported in the Protocol 019 CSR for safety data (iqter'm report) and new
medical history collected through 23 June 2009. In addition, the complete sUpwmnaries for pregnancies
and lactation outcomes were provided.

1.4.1 Protocol 019

Patient exposure

The Safety Population is defined as all subjects wha wiire enrolled in P019 and who received at least
one vaccination. This population included 3810 sitbjests (1908 subjects who received gHPV vaccine and
1902 subjects who received placebo).

The new data in the current submissica are/adverse events reported during the follow-up period till
end of the study i.e. from July 14, 2007 til»June 23, 2009.

The final study visit associated=wishsthe end-of-study (i.e. the last visit in which last subject who
required follow-up for an HPRW/-ielaed abnormality observed on an end-of study visit) occurred on 30
April 2009. The last date isi™wthich pregnancy outcomes data were collected was 23 June 20009.

Adverse events

A total of 14 {0.7%) subjects who received qHPV vaccine and 16 (0.8%) of subjects who received
placebo exgerienced a Serious Adverse Experience at any time during the study.

During the period 13 July 2007 until 23 June 2009, there was 1 non-related SAE's in the 1 vaccine
gradp and 2 in the placebo group. There were no Serious Adverse Experiences judged by the study
inwestigator to be vaccine-related. The vaccination groups were also comparable with respect to the
types of serious adverse experiences reported. The most common serious adverse experiences in both
vaccination groups were infections and pregnancy complications. Overall, 9 subjects discontinued from
the study due to an adverse experience. Of these subjects 7 (0.4%) received qHPV vaccine and 2
(0.1%) received placebo.
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Serious adverse events and deaths

Deaths

A total of 8 deaths have been reported in Protocol 019 as of 23 June 2009. A total of 7 deaths (0.4%)
have been reported in the qHPV group and 1 death (0.1%) has been reported in the placebo group. All
deaths in the study were determined by the investigator to be "definitely not" related to the vaccine.
Since the interim CSR for Protocol 019, there are 3 additional subjects with fatal adverse experiencss.
All 3 were in the gHPV group. In none of the described 3 additional fatal events which oécusga)in
connection with a history of administration of qHPV vaccine was a close temporal relatonship to
administration of dose 3 and the fatal events were considered not to be related to study tlierapy.

Serious adverse events

In addition to the 8 fatalities, 24 subjects (9 in the gHPV group and ¥5 in*{ne placebo group)
experienced nonfatal serious clinical adverse experiences during the eptire‘study period. Since the
endpoint-driven CSR, there have been 3 additional subjects with naniatal serious clinical adverse
experiences. One is in the group that received gHPV (cervical bleeairig) and 2 are in the group that
received placebo (cervical bleeding and vaginal bleeding). The deicribed adverse events were all
considered to be related to study procedure i.e. cervical biopgiestas«art of the study protocol but not
to the study therapy.

New medical history in the safety population

The most commonly reported new medical condiiions during the Day 1 to Month 7 and the post Month
7 follow-up period, respectively were infections such as bacterial vaginosis, nasopharyngitis, and upper
respiratory tract infection; with similar inc derfce in both groups.

Safety in special groups

The proportions of subjects wha, reported new medical history consistent with potential autoimmune
phenomena were compar#pig between the vaccination group.

The AE non-specific awthritisjarthropathy is specifically addressed in section 4.8 of the SmPC. Two new
cases of arthritis \vefe,reported in the gqHPV vaccination group and 1 new case in the placebo group.
Although listed/sush events should be continuously monitored and reported on in future PSURSs,

Pregnanvy

Oveamait99 subjects (~13% of the study population) reported at least one pregnancy from Day 1 to
23¢unhe 2009. At the time of the closing of the study database for this EOS analyses, outcomes were
avudilable for 95.3% of pregnancies in the gHPV vaccine group and 96.0% of pregnancies in the placebo
group.

The proportions of pregnancies resulting in fetal loss were comparable between the 2 vaccination
groups. A total of 12 congenital anomalies were reported for pregnancies (live births, fetal losses) in
subjects in Protocol 019. Of these, 6 were in infants and 2 in a fetus of subjects in the group that
received gHPV vaccine and 5 were in infants and 1 in a fetus of subject in the group that received
placebo. New congenital anomalies were reported in 4 infants and 1 fetus of subjects who received
gHPV vaccine (1 infant each with ankyloglossia, Meckel’s diverticulum, mesenteric cyst, syndactyly,
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and trisomy 21). New congenital anomalies were reported in 3 infants and 1 fetus of subjects who
received placebo (1 each of inguinal hernia, patent ductus arteriosus, pulmonary artery stenosis, and
trisomy 13, Turner’'s syndrome). None of these observed congenital anomalies, however, indicated any
safety signal which could be considered related to the study therapy.

Since the primary endpoint analysis in 2007 (interim report), 246 new pregnancies were reported in
194 subjects (97 in the qHPV group and 97 in the placebo group. During the whole study, a slightly
smaller proportion of subjects in the gqHPV vaccine group became pregnant compared with the placebo
group (12.4% vs. 13.8% respectively). The proportions of pregnancies resulting in live birth and fetal
loss were comparable in the group that received qHPV vaccine compared with the placebo aruip
(78.9% versus 76.9%, and 18.8% versus 21.4% for subjects receiving qHPV vaccine and piaeno,
respectively).

The proportions of pregnancies with natural outcomes that ended in a negative outcome\were 19.1%
(49/257) in the group that received gqHPV vaccine and 20.3% (56/276) in the placebo aroup.

Administration of qHPV vaccine to lactating women

No SAEs were reported among subjects who were breast-feeding during <ne study.

Discussion

The present safety data support the conclusion that gHPV/vaucine is generally well tolerated in 24-45
year old women. There were no new vaccine-related senous adverse experiences. No safety signals
have been identified with the exception of the preficusly observed increased incidences of transient
injection-site adverse experiences and low-grade~evas following vaccination. Use of gHPV vaccine did
not impact overall pregnancy outcomes. Administration of gHPV vaccine to nursing mothers did not
affect the health of the mother or the nursiitg child. The additional data obtained in the follow-up of
Protocol-019 further confirm the profile otser;’ed before.

Additionally the MAH committed te~anc=te the CHMP with regard to the feasibility of extending to 45
years of age the ongoing PGRx stuiies. The objective of the ongoing PGRx studies is to assess whether
the use of Silgard is associatza\with a modified risk for 8 autoimmune diseases in females aged 14-26
years old, residing in Franzey(2=e letter of undertaking).

1.5 Pharmacayvigilance system

1.5.L Risk Management Plan

The MAH has submitted a revised Risk Management Plan (version 4) in December 2009. The revised
RMP has been adequately updated in relation to the extension of the indication to mid-adult women,
including a commitment to perform a long-term observational study on viral type replacement, long-
term effectiveness/immunogenicity and long-term safety in Columbia. The assessment of the outline of
this study protocol is ongoing. Furthermore the MAH has submitted a further revision of the RMP that is
under evaluation.
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1.6 Overall discussion and benefit-risk assessment

The results at end of study confirmed and extended the efficacy of the qHPV vaccine in MAW
demonstrated in the 2007 endpoint driven analysis. The qHPV vaccine was highly efficacious in the PPE
population with respect to the relevant endpoints, persistent infection, CIN and EGL. High efficacy was
observed with respect to HPV 16 and HPV 18 individually, with respect to persistent infection alone and
with respect to disease endpoints (CIN, AIS, or EGL) alone. There were no new cases of HPV
6/11/16/18-related CIN or EGL reported in the gHPV group since the first analysis. Hence, the resuiis
in study 019 showed significant vaccine efficacy in HPV naive MAW and in similar magnitude as, tiat
shown in YAW. In the FAS population improved efficacy results were demonstrated duciiia ‘the
additional 2-year follow-up. The efficacy estimates against HPV 16/18-related PI/disease encGpoint now
reached statistical significance. There were a total of 48 (qHPV=21, placebo =27) cases o vajicine type
related CIN 2/3 in the FAS population with no new cases in the vaccine group sincey he¥irst analysis.
The issues raised during the previous regulatory procedure, which included efficacy against HPV 16/18-
related persistent infection by duration of infection (6 or 12 months), relevanceof the HPV 6/11-
related persistent infection endpoint, poor vaccine efficacy in the FAS populétisi), delayed clearance of
HPV 16 infection in the Day 1 PCR positive and seronegative population, ©f the vaccine group, and the
potential of vaccine-induced acceleration of disease and of replacerni€pt 9y non-vaccine types, were
properly addressed.

The vaccine-induced immune responses in MAW were robuysty, but/lower than those observed in
younger 16- to 23- year-old women. The consequence of JiTeseylower antibody responses in MAW for
long-term efficacy is not known since no minimum anuti:F2¥ level that confers protection has been
defined. The low persistence of GMTs and seropositizity for HPV 18 at end-of-study did not translate
into loss of efficacy, but need to be closely monitered, in the future. The MAH has already committed to
conduct a 10-year follow-up of Protocol 019 in“Columbia to evaluate long term immunogenicity and
efficacy in mid-adult women, which is satiifactory. The MAH has also already committed to apply
broader neutralization assays to further clarzarterize the vaccine induced immune responses (see letter
of undertaking).

Administration of gHPV vaccine is'ger erally well tolerated in 24- to 45-year-old women. The present
safety data support the conclisiol that gHPV vaccine is well tolerated and displays a safety profile
similar to that shown in_biavious submissions. No safety signals have been identified with the
exception of increased irisidences of transient injection-site adverse experiences and low-grade fever
following vaccination.“Therewwere no new vaccine-related serious adverse experiences in the present
report. Additionally’ thi, MAH committed to update the CHMP with regard to the feasibility of extending
to 45 years of Zgevttic ongoing PGRx studies (see letter of undertaking).

The revised RMP? version 4 in relation to the extension of the indication to mid-adult women has been
adequaten Gpdated, including a commitment to perform a long-term observational study on viral type
replacemi:nt, long-term effectiveness/immunogenicity and long-term safety in Columbia (see letter of
ul dérraking). The assessment of the outline of the study protocol is on going. Annex II was updated
with the revised version of the RMP.

The overall expected benefit of the gHPV vaccine in mid-adult women is lower than in the young adult
women population, due to the higher level of baseline sero-/PCR-positivity and the much lower risk of
acquiring of new HPV infection at older ages. However, based on the result in Protocol 019 it is evident
that efficacy in HPV naive older women is of the same magnitude as that in young adult women. Since
the overall expected benefit of the gHPV vaccine in mid-adult women is lower than in the young adult
women population the CHMP considered important to alert the prescribers that HPV exposure and
potential benefit should be considered in the decision to vaccinate an individual adult women. Further
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important information for prescribers already mentioned in the product information include statements
that the vaccine does not protect against all HPV types and therefore it is critical that the women
continue to attend routine cervical screening according to local recommendations and that Silgard is
for prophylactic use only and has no effect on active HPV infections or established clinical disease.

The product information was updated to reflect these data as detailed in section 3.7 and the above
mentioned commitments were included in the letter of undertaking.

1.7 Changes to the product information

Further to the assessment of the different proposals of the MAH to amend the Product Inforn)ation and
in the light of the assessment of the submitted data, the Product Information was rewitedas follows:

Summary of Product Characteristics

Section 4.1 “Therapeutic indication”

The MAH’s applied to extend the age of the indication for women up, to 45 years old, based on
submission of 4 years data of study 019. Furthermore the CHMP tool /ng opportunity of this variation
to simplify the wording of the indication and to harmonise it betwe¢en:he HPV vaccines.

Since statistically significant efficacy results in the priniary® FPV16/18-related endpoint were
demonstrated in the ITT population at end-of study {th¢ general mid-adult population that will be
vaccinated in clinical practice) the indication was revised tu,include the vaccination of women from the
age of 9 years on wards.

To harmonise the indication between the HPV vaucines and to simplify the wording of the indication the
vaccine HPV types were replaced by “certairinoncogenic HPV types” since for both vaccines some cross
protection against related non-vaccine H?V {ypes have been demonstrated. The CHMP included the
word “certain” to make prescribers, awarg, that the vaccine does not protect against all HPV oncogenic
types. The information on the diffefent PV types is covered by a cross reference to section 5.1 where
these data are presented.

The paragraph detailing the ‘wasis for the indication: “the indication is based on the demonstration of
efficacy of Silgard in feniales 16 to 26 years of age and on the demonstration of immunogenicity of
Silgard in 9- to 15-ywar olavchildren and adolescents. Protective efficacy has not been evaluated in
males.” was amen(ieanwith the new data up to 45 years and moved to section 5.1. This paragraph was
not considered/nesassary any longer in the indication since data were submitted for mid adult women
and since a.crassrreference to sections 4.4 and 5.1 for important information on the data that support
this indigation/was included in this section.

Therefore 'the new indication is as follows:

%Siaard 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 related to
certain oncogenic Human Papillomavirus (HPV) types
- external genital warts (condyloma acuminata) causally related to specific HPV types.
See sections 4.4 and 5.1 for important information on the data that support this indication.
The use of Silgard should be in accordance with official recommendations.”

Section 4.4 “Special warnings and precautions for use”
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Since the data at end-of study after 4 years of follow-up now demonstrate statistically significant
vaccine efficacy in the FAS population for mid-adult women the relevant sentence based on the 2007
endpoint driven analysis was removed from this section.

Since the overall expected benefit of the gqHPV vaccine is lower in sexually experienced women than in
HPV naive children/adolescents and substantially lower in mid-adult women than in the young adult
women population the CHMP considered important to alert prescribers that HPV exposure and potential
benefit should be considered in the decision to vaccinate an individual adult women. Therefore, the
following sentence was modified and moved to the beginning of this section: “the decision to vaccinate
an individual woman should take into account her risk for previous HPV exposure and her potertial
benefit from vaccination”.

Section 4.6 “"Pregnancy and lactation”
The MAH proposal to revise the numbers of women in the clinical development progsamitnat reported
pregnancy was endorsed by the CHMP.

Section 4.8 “Undesirable effects”
The CHMP endorsed the update of the numbers in the safety population.

Section 5.1 “"Pharmacodynamic properties”

The following paragraph: “the indication is based on the demonstraticrof efficacy of Silgard in females
16 to 45 years of age and on the demonstration of immuncgenicity of Silgard in 9- to 15-year old
children and adolescents. Protective efficacy has not4be=sn j2valuated in males.” was moved from
section 4.1 to this section and updated based on new data.

Efficacy in woman 24 through 45 years was updatec,wich results from the PPE and FAS analyses after
a follow up of 4 years.

Data from post-hoc analyses of efficacy ggainst recurrent infection in women (16 to 45 years) with
evidence of a prior infection with a vadsine 1PV type (seropositive) that was no longer detectable at
vaccination onset (PCR negative) wersetnt-oduced.

The data on immunogenicity weirewipdated.

In addition, the Marketing.Acthorisation Holder (MAH) took the opportunity to introduce other minor
changes to the SmPC.

Package Leaflet

The PL was «pdated to reflect the change in the indication.

Annex II was wpdated with the new version of the risk management plan.

2. conclusion

On 24 June 2010 the CHMP considered this Type II variation to be acceptable and agreed on the
amendments to be introduced in the Summary of Product Characteristics, Annex II and Package
Leaflet.
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