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. SCIENTIFIC DISCUSSION

1.1. Introduction
Silgard is a quadrivalent (HPV Types 6, 11, 16 and 18) recombinant HPV (qHPV) vaccine licensed on
24 September 2006.

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

The current indication is based on the demonstration of efficacy of gHPV vaccine in adult females»1¢
to 26 years of age and on the demonstration of immunogenicity of qHPV vaccine in 9- to 15-vaai”old
children and adolescents.

The present type Il variation application aimed to extend the therapeutic indication teviomer’up to 45
years old, based on submission of data on efficacy, immunogenicity, and safety of ae"aHPV vaccine
in female subjects 24 to 45 years of age from an on-going phase Il study (Protoce! U19). The MAH
proposed amendments of the age range in section 4.1 of the SPC is as follows;

Gardasil /Silgard is a vaccine for the prevention of premalignant genitailesions (cervical, vulvar and
vaginal), cervical cancer and external genital warts (condyloma @acuminata) causally related to
Human Papillomavirus (HPV) types 6, 11, 16 and 18 (see section 5.

The indication is based on the demonstration of efficacy of Gsrdasii/Siigard in adult females 16 to 26
45 years of age and on the demonstration of immunogenigityzonGardasil/Silgard in 9- to 15-year old
children and adolescents. Protective efficacy has not been evaluated in males (see section 5.1).

The use of Gardasil/Silgard should be in accordanct with official recommendations.

This variation also aimed to update all relevant sections of the SPC (sections 4.5, 4.6. 4.8 and 5.1) and
PL (sections 1, 3 and 4) to reflect the study.results obtained in mid-adult women.

Following CHMP major objections ta exiend the age range of woman up to age of 45, which could not
be overcome by the MAH, the M/xit,agveed not to pursue with the extension of indication and limited
this application to the update of-scaticns 4.2, 4.4, 4.5, 4.6, 4.8 and 5.1.

1.2 Clinical efficacy.

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

‘The main goal of the study was to provide data to support that efficacy was comparable to that shown
in young adult women (YAW) and thereby allowing the inclusion of a statement in the indication that
efficacy against premalignant genital lesions, cervical cancer and genital warts has been demonstrated
in women up to the age of 45 years. 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 gHPV vaccine was based on histologically-confirmed efficacy endpoints, i.e. HPV
16/18-related CIN 2/3 and AlS, 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.
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Persistent HPV infection is recognized 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.

1.2.1 Protocol 019

1.2.1.1 Methods

The claim of efficacy in mid-adult women (MAW) is based on one randomized controlled efficacy
trial Protocol 019 (summarized in table 1) including 3819 healthy sexually active 24- to 45-year old
women. Randomization was stratified by age in approximately 1:1 ratio into 2 groups, those 24 to 34

years and those 35 to 45 years. Within each age stratum subjects were randomized in 1:1 ratie t¢
gqHPV vaccine or placebo.

Table 1: Summary of study P019

Study Protocol No. of study Study vaccine No subjects and | Primary Endpoint Duration
centres / No/study arm age group Post-7 mo
locations/dates N FU

P019 US, Europe (France, | gqHPV vaccine N=3819 Co-primary endpoifias Mean: 19

Phase I11 Germany, Spain), n=1910 - the incidence of"H”V /11/16/18- months
Colombia, Thailand 24-45 year-old related persigtent invaCtion, CIN,

FUTURE 111 (n=38 sites) Placebo women AIS, cervicecancer or EGLs (Ongoing

(n=1907) (genita’’wzrts, WIN, ValN or planned
18 Jun 2004 - 13 Jul Mean 34.3 years vulvar/aginal cancer) follow-up
2007 (on-going) - (he cidence of HPV 16/18-related | 4 years)
Age stratification ‘=spewistonyinfection, CIN, AlS,
(1:1): 24-34 | cewicatCancer or EGLs
years: 35 to 45
years ofbae ’

Study participants
The study subjects were healthy 24 to 45-year-0laswomen. The studies did not include pre-screening
visit for HPV. Thus, both naive individuals, and“individuals who had been exposed to HPV prior to
enrolment were included. All subjects had-at meclusion:

= Serum anti-HPV testing

= Pap test

= Cervicovaginal sampling for'drV typing

= Colposcopy if Pap test/simowed some abnormalities

To enrich the population/witinsHPV naive subjects, intact cervix (i.e. those without hysterectomy) was
used as screening (criterian. Subjects who had surgical treatment (such as conisation, LEEP, laser
cervical cryotheranvyor suisjects who had a cervical biopsy taken within 5 years were not eligible for
further evaluatior..

Populations
The follcwirfy populations were considered for the HPV-specific efficacy analysis:
Per-ruotecol efficacy:

v’ Received all 3 doses of study vaccine
s Were seronegative to relevant vaccine HPV type(s) at Day 1
= Were PCR negative to relevant vaccine HPV type(s) Day 1 to Month 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 efficacy 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 type(s) Day 1
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= Cases counted starting after Day 1
(*This population was similar to the Modified Intention to Treat-2 (MITT-2) population for YAW (used in P0O05, P0Q7,
P013, P015) but for MITT-2, cases counted starting after Day 30)

The HNRT population was used as a supportive population.

Full Analysis Set (FAS)*

= Received at least 1dose of study vaccine

= Regardless of PCR status at Day 1

= Had at least one follow-up visit after Day 1

= Cases counted starting after Day 1
(*This FAS population is similar to the MITT-3 population in studies in YAW. However, in the MITT{3
population, cases were counted started after Day 30)
The FAS population represents the general (female) population (ITT) in this age group.

For the analyses that were not HPV-vaccine-type specific (population benefit analysegjthe=following
populations were defined:

Generally HPV-naive (GHN) population*

= Received at least 1 vaccination

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

=  Were PCR negative to non-vaccine HPV type for which testing fvere 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 (GrN) population was referred to as the RMITT-2
population. In the RMITT-2 population, cases were countea tarting after Day 30 instead of after Day 1)

The GHN population represents the primary ana'ysis, population

HPV-naive to the relevant type (HNRT)

= Received at least 1 vaccination
= Were sero- and PCR-negativesat’Day 1 to the appropriate vaccine HPV type (HPV 6, 11, 16,
18); were PCR-negative at [iay 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 cous teajstarting after Day 1.
The HNRT populatian is asupportive population.

Full AnalysisGen(i"AS)
General popuiation (ITT) as defined above.

Treatmerits

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

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

= HPV 6/11/16/18-related persistent infection, genital warts, VIN, ValN, vulvar cancer, vaginal
cancer, CIN, AIS, and cervical cancer, compared with placebo in 24- to 45-year-old women
who are naive to the relevant HPV type at baseline.
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= HPV16/18-related persistent infection, genital warts, VIN, ValN, vulvar cancer, vaginal
cancer, CIN, AIS, and cervical cancer, compared with placebo in 24- to 45-year-old women
who are naive to the relevant HPV type at baseline.

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

= HPV6/11-related persistent infection, genital warts, VIN, ValN, vulvar cancer, vaginal cance?;
CIN, AIS, and cervical cancer, compared with placebo in 24- to 45-year-old women whe-ar¢
naive to the relevant HPV type at baseline.

= HPV 31/33/35/52/58-related persistent infection, genital warts, VIN, ValN, vulvar cancer,
vaginal cancer, CIN, AIS, and cervical cancer, compared with placebo in,24 tov5-year-old
women who are naive to the relevant HPV type at baseline.

Outcomes/endpoints

Primary efficacy endpoint
First co-primary endpoint:

= The combined incidence of HPV 6, 11, 16, and 18=alated persistent infection CIN (any
grade), AlS, or EGLs.

The definition of the persistent infection endpoint for the 1ist primary endpoint encompassed:

= Persistent vaccine-type infection withoat, cesifirmed CIN — defined as detection of HPV
positivity for the same HPV type hy the'PV 6/11/16/18 PCR assay in 2 or more consecutive
cervicovaginal specimens obtained ot least 6 months apart (within + 4-week windows).

= Vaccine-type HPV infectianwwit confirmed CIN — defined as a consensus Pathology Panel
diagnosis of CIN 1, CIN 2, GIN 3, AIS or cervical cancer plus detection of the corresponding
HPV vaccine type in goeauiens obtained from the same lesion, plus detection of HPV vaccine
type on the routinefvisitimmediately prior to colposcopy visit in which the biopsy showing
CIN, AIS or cervical ®ancer was obtained.

Second co-primansendpoint:
= The comaiied incidence of persistent HPV 16 and HPV 18 infection and HPV 16- and 18-
relately C'N“(any grade), AIS or EGLs.

Secoridaty efficacy endpoint
=%, “he number of subjects in the PPE population who developed a HPV 6- and HPV 11-related
persistent infection, external genital warts, VIN, ValN, vulvar cancer, vaginal cancer, CIN
(any grade), AlS, 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, ValN, vulvar cancer, vaginal cancer, CIN
(any grade), AIS, and cervical cancer.

Statistical methods

Study 019 employed a fixed event design. Hypothesis testing was planned on 3 endpoints,
HPV6/11/16/18- (co-primary), HPV 16/18- (co-primary) and HPV 6/11- (secondary) -related
persistent infection and disease. The testing of the endpoints was to be performed in a priority order,
where testing of the successive endpoints would only proceed if success was achieved in the previous
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endpoint. The testing was to take place when at least 25 subjects had developed a case of
HPV6/11/16/18-related endpoint and at least 14 subjects had developed a case of HPV 16/18-related
endpoint in the PPE population. For the secondary HPV 6/11-related endpoint, 19 subjects were the
target number. The study was powered for the two co-primary endpoints, but not to detect statistically
significant efficacy with respect to the individual components of the composites. The stipulated
number of primary and secondary endpoints was reached as of 13 Jul-2007, after 2.2 years of follow-
up post-enrollment. The statistical methods are considered acceptable.

1.2.1.2 Results

A total of 3819 subjects were enrolled in the study. Protocol 019 is ongoing and therefore, a large
number of subjects are continuing in the efficacy follow-up period. The mean duration of folloy»u
post-enrollment was 2.2 years. Final analyses are planned for End-of-Study (through 4.0 vears of
follow-up post-enroliment).

Thirty-eight study centers located in 7 countries in France, Germany, Spain, Columbia, ‘hi’ippines,
Thailand and the US conducted the study. The 3 countries with the highest numbet ot*recruitment
were Colombia (43% of study population), Thailand (20%) and the US (14%). Euraps,erirolled 12.6%
of the study population.

Overall, 96.8% of all subjects completed the vaccination phase. The propgitions of subjects who
completed the vaccination phase were comparable between the vace'ne and the placebo group.
Altogether, 2.5% of the subjects discontinued participation in the stugy2dusing the vaccination period
and 1.0% discontinued participation in the study in the follow-up pe¥icd

Baseline data

The 2 vaccination groups were well balanced with resoeq( tc, baseline demographics. The mean age
was 34.3 years. The majority of subjects were Hispanie, Awierican (43%). Europe contributed only
12.6% of study subjects.

Sexual demographics were comparable betweer™acsination groups. Overall 99.9% of subjects had
experienced sexual debut. The median first intersourse was 18 years (range: 4 to 39) and the median
number of lifetime sex partners was 2 in bairngroups and in both age strata.

In both vaccination groups approximat213..20% of subjects were positive to a HPV vaccine type by
serology and approximately 8%“were jsositive by PCR. Altogether 67% of the population was
seronegative and PCR negative t) ai',vaccine HPV types 6, 11, 16 and 18. The vaccination groups
were comparable with respect(to the overall proportions of subjects with detectable vaccine HPV type
DNA at baseline. By age, tiia preportion of subjects who were PCR positive was lower in the 35 to 45
year-old stratum than in/ne,z+ to 34 year-olds (5.6% vs. 10.2%) whereas with respect to serology the
proportions were similar {25.8% vs. 30.7%).

Pap test results shioyvedrthat SIL was present in 7.5% of subjects. The proportions of subjects reporting
a SlL-related @iagassis were comparable between the 2 vaccination groups. When analysed by age
stratum, higheg occurrence of an abnormal Pap test was reported in the 24 to 34 year age group
compared witi» the 35 to 45 year old women (6.8% vs. 2.6% in the respective vaccine group and 5.9%
vs. 209 im=tne placebo groups).

Z1’icaly against HPV 6/11/16/18-related persistent infection, CIN and EGL
g results presented in the tables were analysed using 6-month persistent infection.

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 comparable within each of the two protocol-defined age strata.

Efficacy against HPV 18- and HPV 11-related endpoints could not be confirmed, due to the fact that
too few and no cases, respectively, were observed.
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Table 2: Analysis of efficacy against HPV 6/11/16/18-related persistent infection (P1), CIN or
EGL (PPE 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 1615 4 1607 41 90.5 73.7,97.5
By age
24 to 34 year-olds 792 2 792 24 91.8 67.1,99.1
35 to 45 year-olds 823 2 815 17 88.6 51.9, 98.7
HPV 16/18 PI, CIN
or EGL 1601 4 1579 23 83.1 50.6, 95.8
By age
24 to 34 year-olds 784 2 774 13 85.0 33.8,98.4 . :I
35 to 45 year-olds 817 2 805 10 80.6 9.1,97.9. |
HPV 6/11 PI, CIN or S
EGL 1329 0 1323 19 100 79.00200
By age
24 to 34 year-olds 636 0 653 12 100 _4%,03.7,100
35 to 45 year-olds 693 0 670 7 100 33.6, 100
By HPV type
(all ages) - 3
HPV 6 1329 0 1323 19 125 79.0, 100
HPV 11 1329 0 1323 0 _1IMA NA
HPV 16 1347 4 1325 18 “w7d.) 34.1,94.7
HPV 18 1522 0 1512 5 _—’; 100 -7.1,100

Of the 45 HPV 6/11/16/18-related endpoint cases, 4 caseswccurred in the vaccine group. There were 3
cases of HPV 16 persistent infection (6-month detinition) and 1 case of HPV 16-related CIN 2
(positive for HPV types 16 and 51 at a month 18 kiopsy.

All of the 4 cases occurred early in the fcitow-up, 5 and 11 months after completion of the 3-dose
series. All of these cases had satisfactory’ anti*=HPV 16 responses at Month 7 including two of them
having evidence of an anamnestic response=with very high antibody levels at Month 7.

Vaccine efficacy against HPV 6/11/1/18-related related persistent infection, CIN and EGL-was also
calculated excluding the endboitit HPV 6 and 11- related persistent infection in PPE population.
Vaccine efficacy was 86.0%¢(95% CI: 60.0, 96.4).

The MAH further Calculawd this primary combined endpoint using 12-month persistent infection. For

HPV 16/18-relategynessistent infection, CIN and EGL vaccine efficacy was 84.5% (95% CI: 47.4,
97.1) using 12-mofth persistent infection.
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HNRT population

Results for this population are presented in table 3. Vaccine efficacy was 74.6% (95% CI 58.1, 85.3).
Twenty (20) cases were observed in the vaccinated arm (16 new cases compared with the PPE
population). Ten (10) of these new cases were HPV 16/18-related.

VE was lower in the older age stratum versus the younger stratum (VE: 62.3% vs. 79.8%).

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% CI
HPV 6/11/16/18 PI, CIN or
EGL 1841 20 1833 77 74.6 58.1, 85.3 <|
By age
24 to 34 year-olds 914 11 920 54 79.8 61.0,908 | |
35 to 45 year-olds 927 9 913 23 62.3 158 548
HPV 16/18 PI, CINor EGL | 1823 14 1803 48 716 436,055
By age L
24 to 34 year-olds 904 9 901 33 73.0 4215, 88.6
35 to 45 year-olds 919 5 902 15 68.0 L 4 %.1.3,90.9
HPV 6/11 PI, CIN or EGL 1514 6 1514 30 80.2 %, 51.7,93.3
By age
24 to 34 year-olds 735 2 770 22 008 61.7,98.9
35 to 45 year-olds 779 4 744 8 528 -76.1, 89.6
By HPV type (all ages) J; : y
HPV 6 1514 6 1514 30 o 80.2 51.7,93.3
HPV 11 1514 0 1514 0% NA NA
HPV 16 1554 13 1524 3i 65.8 34.2,83.3
HPV 18 1741 1 1726 12 91.8 44.5, 99.8

FAS population

Vaccine efficacy against the HPV 6/11/16/33-related endpoint was much lower in the FAS population
(VE: 30.9%) (Table 4). As regards the kir\ 26/18-related endpoint only a numerical reduction was
seen (lower bound of the 95% CI1 <0%):

Table 4: Analysis of efficacy agaiiist =PV 6/11/16/18-related P1, CIN or EGL (FAS population)

’ JHnV vaccine Placebo
© . N=1910 N=1907
| Observed
Endpoint | Number Number of efficacy
n of cases n cases % 95% CI
HPV 6/11/16/18 P1, CIN or'gGL 1886 108 1883 154 30.9 11.1,46.5
By age
24 to 34 year-olds =, 937 71 944 94 23.7 -4.9, 44.7
35 to 45 year-Glds™, 949 37 939 60 40.7 9.2,61.7
HPV 1671821, C N or EGL 1886 90 1883 115 22.6 -2.9,41.9
By age
| 241034 yoar-olds 937 57 944 70 17.7 -18.4,43.0
| (5515 45 year-olds 949 33 939 45 28.9 -13.9, 56.1
[PV 6/11 P1, CIN or EGL 1886 24 1883 45 47.1 11.4,69.2
By age
24 to 34 year-olds 937 17 944 28 38.4 -16.5, 68.4
35 to 45 year-olds 949 7 939 17 60.1 -1.3, 86.0
By HPV type (all ages)
HPV 6 1886 22 1883 44 50.5 15.6, 71.7
HPV 11 1886 2 1883 1 -99.0 -11641.1, 89.6
HPV 16 1886 72 1883 89 19.8 -10.6, 42.1
HPV 18 1886 19 1883 30 37.2 -15.3, 66.6
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Vaccine efficacy against HPV 6/11/16/18-related related persistent infection, CIN and EGL-was
calculated excluding the endpoint HPV 6 and 11- related persistent infection in FAS population. No
statistical significant efficacy was demonstrated [23.7% (95% CI: -0.1, 42.0)].

Efficacy against HPV vaccine type related persistent infection
The results presented in the tables were analysed using 6-month persistent infection.

PPE population

The analysis of efficacy against HPV 6/11/16/18-related persistent infection gave similar results as
that of the composite HPV 6/11/16/18-related endpoint, since persistent infection comprised the
majority of the composite persistent infection and disease endpoint (Table 5).

Efficacy estimates against the HPV 16/18-related persistent infection were similar in both age\swats.
All the persistent infection endpoints in the vaccine group, and majority of those in the placetta giaup,
were HPV 16-related. With regard to HPV 6/11-related persistent infection there were nofcasps’in the
vaccine group (VE: 100%).

Table 5: Efficacy against HPV vaccine type-related persistent infection (P1) (PRE-gopulation)

gHPV vaccine Placebo
N=1910 N=1907
Observed
Endpoint Number Number efficac:
n of cases n of cases o 95% ClI

HPV 6/11/16/18 PI 1593 3 1592 40 276 76.9, 98.5

By age \

24 to 34 year-olds 780 2 788 24 N T 66.4, 99.0

35 to 45 year-olds 813 1 804 16 94.0 61.1,99.9

By severity \

P without HPV-related disease 1593 3 1592 [\, ee 92.2 75.5,98.5

PI with HPV-related disease 1593 0 1592 3 100 -140.3, 100

HPV 16/18 P1 1580 3 713585 22 86.7 55.6,97.4

By age

24 to 34 year-olds 773 2 R 170 13 84.7 32.5,98.3

35 to 45 year-olds 807 { 795 9 89.3 33.8,99.8

By severity

P1 without HPV-related disease 1580 N ) 1565 22 86.7 55.6, 96.8

PI with HPV-related disease 1501 ‘f 0 1565 0 NA NA

HPV 6/11 PI 21310 0 1311 19 100.0 78.7, 100

By age

24 to 34 year-olds l_ u27 0 650 12 100 62.9, 100

35 to 45 year-olds 683 0 661 7 100 33.6, 100

By severity

PI without HPV-related/dis<use 1310 0 1311 16 100 74.2, 100

PI with HPV-relates"&isecss 1310 0 1311 3 100 -141.5, 100

By HPV type ("—II Lﬂ_es)

HPVE 7~ 1310 0 1311 19 100 78.7, 100

HPVAT o 1310 0 1310 0 NA NA

HPV 20, 1333 3 1319 17 82.7 40.2, 96.8
| HPVas 1501 0 1498 5 100 -7.8,100

Jiie MAH further presented the results using 12-month persistent infection. For HPV 16/18-related
persistent infection, VE was 80.4% (8.0, 97.9).
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HNRT population

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

A single case of persistent HPV 18 infection was observed in the vaccine group, which started
between Day 1 and Month 7.

Table 6: Efficacy against HPV vaccine type related persistent infection (HNRT-population

qHPV 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 1811 19 1807 76 75.5 59.0, 86.0
By age _|
24 to 34 year-olds 893 11 906 54 79.6 60.5, 90.4 o
35 to 45 year-olds 918 8 901 22 65.1 18.6, 86.€
By severity N |
PI without HPV-related disease 1811 18 1807 71 75.1 533,850 |
PI with HPV-related disease 1811 1 1807 6 83.4 S35.1%99.6
HPV 16/18 PI 1793 13 1777 47 73.0 49.2, 86.6
By age v)
24 to 34 year-olds 883 9 887 33 72.7°, 41.7,88.5
35 to 45 year-olds 910 4 890 14 o/ 13.0,93.5
By severity S
PI without HPV-related disease 1793 12 1777 47 700 52.2, 87.9
Pl with HPV-related disease 1793 1 1777 0 J; N7 NA
HPV 6/11 PI 1497 6 1496 0 80.1 51.4,93.2
By age \"
24 to 34 year-olds 723 2 758 22 90.5 61.2, 98.9
35 to 45 year-olds 774 4 7.’%8__'_ 8 52.8 -76.4, 89.6
By severity
PI without HPV-related disease 1497 6 1426 24 75.1 37.5,91.7
PI with HPV-related disease 1497 0 e N 1496 6 100 15.1, 100
By HPV type (all ages) i
HPV 6 1497 | . o 1496 30 80.1 51.4,93.2
HPV 11 1497 5, 0 1496 0 NA NA
HPV 16 1528 L 12 1501 36 67.5 36.1, 84.6
HPV 18 17615 1 1702 12 91.8 44.3,99.8
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FAS population

Overall 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 7). Only trends were observed for the majority of endpoints. With respect to
HPV 6/11-related infections less impact was seen than that of HPV 16/18-related endpoint, due the
lower baseline prevalence of HPV 6/11 and the shorter duration of this infection.

Table 7: 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 102 1856 151 33.2 13.6, 48.6
By age
24 to 34 year-olds 916 67 929 93 26.7 -1.5,47.3 o, :|
35 to 45 year-olds 940 35 927 58 42.0 10.2, 63.C
By severity \N*"
PI without HPV-related disease 1856 91 1856 130 30.8 RN
PI with HPV-related disease 1856 12 1856 22 45.6 -*1.‘/,_"5.5
HPV 16/18 PI 1856 86 1856 112 23.9 -1.7,43.2
By age v)
24 to 34 year-olds 916 55 929 69 18.6%, -17.4,44.1
35 to 45 year-olds 940 31 927 43 50,4 -13.2,57.6
By severity S
P1 without HPV-related disease 1856 75 1856 96 M5 -5.9,435
PI with HPV-related disease 1856 11 1856 16 =216 -57.0, 71.3
HPV 6/11 PI 1856 21 1856 45 53.6 20.5,73.8
By age \"
24 to 34 year-olds 916 14 928 28 48.9 -0.4,75.1
35 to 45 year-olds 940 7 927 17 60.2 -1.1, 86.0
By severity
PI without HPV-related disease 1856 20 2856 39 49.0 10.4,71.8
PI with HPV-related disease 1856 1 1856 6 83.4 -37.1,99.6
By HPV type (all ages) 4 j
HPV 6 1856 Y 1856 44 54.8 21.8,74.8
HPV 11 1856 [N L 1856 1 0.0 -7727,98.7
HPV 16 1856 _‘_ 68 1856 87 22.3 -8.0, 44.3
HPV 18 2k N 19 1855 29 34.8 -20.2, 65.5

The MAH further preserited the results using 12-month persistent infection. For HPV 16/18-related

persistent infection, no swatistical significant efficacy was shown [14.6% (-24.3, 41.6)].
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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 90.1%,
with 1 case in the vaccine group versus 10 cases in the placebo group (Table 8). Efficacy against HPV
16/18-related CIN 2/3 or AlS was not statistically significant with one case in the vaccine group and 4
cases in the placebo group (VE: 75.2% (95% CI: -150.6, 99.5)). The one case in the vaccine group was

a case of HPV 16-related CIN 2 (positive for HPV types 16 and 51 at Month 18 biopsy).

Table 8: Efficacy against HPV vaccine type related CIN (PPE-population)

gHPV vaccine Placebo
N=1910 N=1907
Observed

Endpoint Number Number of efficacy

n of cases n cases % 95% ClI _l
HPV 6/11/16/18 CIN 1595 1 1592 10 90.1 30.3,99.8
By age Wl
24 to 34 year-olds 779 0 787 5 100 -10.2010¢
35 to 45 year-olds 816 1 805 5 80.5 769,906 |
By severity N
CIN1 1595 0 1592 I 100 o 3172, 100
CIN 2/3 or AIS 1595 1 1592 4 75.2 / 1150.6, 99.5
CIN 2 1595 1 1592 3 66.9 -311.8,99.4
CIN3 1595 0 1592 0 NA, NA
AlIS 1595 0 1592 1 100 -3768.0, 100
Cervical cancer 1595 0 1592 0 WA NA
HPV 16/18 CIN 1582 1 1566 8 [N\ 877 8.3,99.7
By age
24 to 34 year-olds 772 0 770 45 100 -51.5, 100
35 to 45 year-olds 810 1 796 4 75.8 -144.6, 99.5
By HPV type \J
(all ages) +
HPV 6 1313 0 1312 3 100 -140.8, 100
HPV 11 1313 0 1312 0 NA NA
HPV 16 1335 1 1320 6 83.6 -35.2,99.6
HPV 18 1504 0. . 1599 2 100 -427.1, 100
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HNRT population

In the HNRT analysis, VE was 81.4% (table 9).

The number of CIN 2/3 cases in the vaccine group was almost the same as that in the placebo group (3
vs. 4 cases), but by severity it was worse with the only case of CIN 3 in the vaccine group. VE against
HPV 16/18-related CIN 2/3 or AIS was only 25.4% (95% ClI: -340.8, 89.1). Two of the CIN 2/3 cases
in the vaccine group were detected early in the follow-up, at Month 8 and Month 9, despite that the
subjects were HPV-naive at baseline.

Table 9: Efficacy against HPV vaccine type related CIN (HNRT-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 CIN 1817 3 1812 16 81.4 34.9,96.5 _l
By age
24 to 34 year-olds 896 2 908 10 79.5 4.0,97.8¢, 1 |
35 to 45 year-olds 921 1 904 6 83.9 -32.3,/90.7
By severity X T
CIN1 1817 1 1812 13 924 43,1,09.8
CIN 2/3 or AIS 1817 3 1812 4 25.4 o R40.8,89.1
CIN 2 1817 3 1812 3 0.6 /16423, 86.7
CIN 3 1817 1 1812 0 NA NA
AlS 1817 0 1812 1 100 -3777, 100
Cervical cancer 1817 0 1812 0 NA o NA
HPV 16/18 CIN 1799 3 1782 12 N.7H3 8.5,95.9
By age L
24 to 34 year-olds 886 2 889 7 N 71.0 -52.4,97.1
35 to 45 year-olds 913 1 893 55 80.8 -71.8,99.6
By HPV type (all ages)
HPV 6 1502 0 1499 .l /5 100 -8.8, 100
HPV 11 1502 0 1499 | 0 NA NA
HPV 16 1534 3 1595 N 10 70.6 -14.4, 94.8
HPV 18 1717 0 4707 | 2 100 -427.8, 100
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FAS population

As presented in table 10, no efficacy against HPV vaccine type-related CIN could be confirmed in the
FAS population (VE: 39% (95% CI: -2.2, 64.6)). A similar number of new cases were added to the
vaccine and placebo group (22 vs. 25 cases), in addition to those detected in the HNRT population.

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

qHPV vaccine Placebo
N=1910 N=1907
Endpoint Observed
Number Number of efficacy
n of cases n cases % 95% ClI
HPV 6/11/16/18 CIN 1862 25 1861 41 39.3 -2.2,64.6
By age
24 to 34 year-olds 919 19 931 26 25.2 -40.5, 60.9
35 to 45 year-olds 943 6 930 15 61.3 -5.7,87.7
By severity
CIN1 1862 15 1861 26 42.6 -12.5, 710 N
CIN 2/3 or AIS 1862 19 1861 21 9.9 -7641, 502
CIN 2 1862 10 1861 10 0.3 -166.5),62.¢
CIN 3 1862 14 1861 14 0.4 -325:, 538.0
AlIS 1862 0 1861 1 100 :37t3.8, 100
Cervical cancer 1862 0 1861 2 100 7 4390.4, 100
HPV 16/18 CIN 1862 24 1861 36 33.6 -14.3,62.1
By age
24 to 34 year-olds 919 18 931 23 109 -55.1, 59.3
35 to 45 year-olds 943 6 930 13 553 -26.2, 86.1
By HPV type (all ages) =
HPV 6 1862 3 1861 6 f 50.2 -133.3,91.9
HPV 11 1862 1 1861 of NA NA
HPV 16 1862 21 1861 ol 34.7 -16.9, 64.2
HPV 18 1862 3 1861 o 4 25.3 -341.7,89.1

With respect to the CIN 2/3 or AIS endpoint not'even an efficacy trend was observed (VE: 9.9%). The
number of CIN 2 and CIN 3 cases was exaetly thexsame in the vaccine group as in the placebo group.

The MAH provided the details on these!cagss and clarified that in each of the vaccine and placebo
groups, the 10 cases of CIN 2 and the 14 tases of CIN 3 do not represent 24 unique subjects because
some subjects were cases of both CiN*2.4nd CIN 3. These cases correspond to 40 cases (vaccine = 19,
placebo = 21). The breakdown. owth¢*40 cases of HPV 6/11/16/18-related CIN 2/3 revealed that the
majority of cases (n=33) were dug to prevalent disease, which would not be expected to be prevented
by the vaccine. The remainiag / cases were incident infections (vaccine=3 and placebo =4). Of the 3
vaccine cases, one was+:on‘ounded by co-infection with an oncogenic non-vaccine HPV type (HPV
51) and one had a very ectly HPV 16 infection (CIN 1 at Month 1) suggesting a baseline infection.
The third case witina paseline infection with HPV 56 had a very rapid progression to HPV 16-related
CIN 3 diagnosad & _Month 8.

Efficacy agdirist vaccine HPV type-related EGL

PPE=popuiation: In the PPE-population, too few cases of HPV 6/11/16/18-related EGL were
obsurved to detect a statistically significant efficacy (VE: 100%; 95% ClI: -49.2 to 100%). All 4 cases
nveére HPV 6-related condyloma and all were observed in the placebo group.

HNRT-population: The breakdown of cases of HPV 6/11/16/18-related EGL in the HNRT population
showed 8 cases in the placebo group and all were HPV 6-related condylomas. One (1) case of HPV
16-related ValN 1 was observed in the gqHPV vaccine group at 7 months Postdose 3 (or 13 months
after Day 1). The subject was PCR-positive to HPV 56 at Day 1 and to HPV 16 at Month 7.

FAS population: The following cases were observed among subjects in the group that received gHPV

vaccine in the FAS efficacy analysis in addition to the 1 case of HPV 16-related ValN 1 already noted
among subjects eligible for the HNRT analysis of efficacy:
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= 6 cases of HPV 6-related condyloma (5 of 6 were Day 1 HPV 6 PCR-positive; 1 of 6 was Day
1 HPV 18 seropositive with unknown Day 1 HPV 6 status);

= 1 case of HPV 6-related VIN 1 (Day 1 HPV 6 and 16 PCR-positive)

= 1 case of HPV 18-related ValN 2 (Day 1 HPV 18 PCR-positive).

Efficacy against vaccine-HPV-type related CIN (any grade) or EGL

The efficacy against disease endpoints (CIN+EGL) is shown in the Table 11. Efficacy against the
different components of the vaccine was similar and in the same direction as the efficacy observed
against the combined endpoint. However, the number of endpoints was too limited in many of the
analyses to detect statistically significant efficacy.

The number of new cases added to the vaccine group in the FAS-analysis compared with the HNR
analysis was higher in the vaccine group (n=30) than in the placebo group (n=26), which, coull
suggest a negative impact of the vaccine on baseline HPV infections (see 3.2.1.3 Discussion).

Table 11: Analysis of efficacy against HPV 6/11/16/18-related CIN or EGL

gqHPV vaccine Placebo
N=1910 N=1907
Observed
HPV 6/11/16/18 CIN Number Number of efficacy
or EGL n of cases n cases % 1> 95%ClI
PPE-population 1615 1 1607 13 92.4 49.6, 99.8
By age
24 to 34 year-olds 792 0 792 8 1007 42.0, 100
35 to 45 year-olds 823 1 815 5 0.5 -77.9, 99.6
By HPV type (all ages)
HPV 6 1329 0 1323 6 T 259 16.2, 100
HPV 11 1329 0 1323 07N NA NA
HPV 16 1346 1 1325 55 83.6 -34.8, 99.6
HPV 18 1522 0 1512 2 100 -423.9, 100
HNRT population 1841 4 1833 22 82.0 47.0,955
By age _|
24 10 34 year-olds 914 3 820 ' 16 81.1 33.8,96.5
35 to 45 year-olds 927 1 913 6 83.8 -33.3,99.6
By HPV type (all ages)
HPV 6 1514 04 of 31514 11 100 60.5, 100
HPV 11 1514 0~ 1514 0 NA NA
HPV 16 1514 45 1514 10 60.8 -36.0, 91.0
HPV 18 1514 (0 1514 2 100 -426.3, 100
|

FAS population 1886 34 1883 48 29.7 -11.4,56.1
By age _r
24 to 34 year-olds |_937 | 26 944 32 175 -42.8, 2.8
35 to 45 year-olds 8,599 8 939 16 515 -20.2, 82.0
By HPV type (all ages) {0
HPV 6 < 1886 10 1883 13 23.4 -89.0, 69.9
HPV 11 1886 1 1823 0 NA NA

| HPV1e 1886 22 1883 32 31.8 -21.1,62.2
HPV 13, 1886 4 1823 4 100 -434.0, 81.5
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Therapeutic efficacy

Clearance of prevalent infection related to vaccine HPV types

The impact of a 3-dose vaccination regimen on the clearance of vaccine HPV type DNA among
subjects who were PCR-positive at Day 1 to the relevant HPV type was analysed. The number of
events, and the total person-years of follow-up in each vaccination group were small and therefore, do
not allow any firm conclusions to be drawn. However, it is of note that among subjects who were
PCR-positive and seronegative to HPV 16, the clearance of HPV 16 DNA was higher in the placebo
group compared to the vaccine group (table 12). The opposite pattern was observed in PCR-/sero-
positive group (see below).

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

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

PCR positive and seronegative Day 1 X\ |
Clearance of HPV 6 infection 12 10 18 12 -69.4 -32_7.534.4
Clearance of HPV 11 infection 3 2 2 1 -83.7 »‘_0739, 90.4
Clearance of HPV 16 infection 41 14 24 10 47.3 4 _0.4, 73.0
Clearance of HPV 18 infection 26 14 24 10 -43.5 " -261.0, 40.7
PCR positive and seropositive Day 1 \
Clearance of HPV 6 infection 16 8 15 9 09, -77.7,79.6
Clearance of HPV 11 infection 1 1 3 3 45247 -6416, 90.0
Clearance of HPV 16 infection 38 14 21 6 L 2.4 -386.9, 44.6
Clearance of HPV 18 infection 9 4 10 4 _I: 79 -506.0, 79.0

The MAH performed re-analyses that led to a change in persent incidence reduction from 47.3% (95%
Cl: 0.4, 73.0) i.e. to 46% (95% CI: -2.7, 72.4) a statisticany non-significant result. The result of the
original analysis was inaccurate due to a mistake inicas;: counts.

An additional analysis (life table analysis @f time-to-clearance of HPV 6 and HPV16 infection) was
performed, comparing the vaccine and ggiaceho groups of MAW who were Day 1 PCR-positive
(regardless of sero-status at Day 1) withsesrect to the instantaneous probability of clearing infection
related to HPV 6 and 16. Results, sihowpd no relevant difference between the vaccine and placebo
groups. Inconsistent results were @ibsgrved in the PCR positive group depending on its serostatus.

In addition, the MAH was(regussted to provide data on the timing of detection of CIN 2/3 in the

vaccine and placebo grogiirnthe FAS population to clarify whether the qHPV vaccine has a negative
impact accelerating,diseaseprogression (see figures 1 and 2 below).
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Figure 1: Cumulative Incidence of HPV 6/11/16/18-Related CIN 2/3 or Worse (Full Analysis Set)
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Figure 2: Cumulative Incidence of CIN 2/3 or Worse dee 10 Any HPV Type (Full Analysis Set)
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Upon CHMP request the MAH has provided further analysis in non vaccine types to respond to the
issue of negative impact of the vaccine with respect to acceleration of disease progression and type
replacement.

As regards, the observed higher proportion of non-vaccine HPV-type related CIN2/3 or worse
endpoints in the vaccine group compared to placebo (figure 2), the provided new data revealed
imbalances in baseline HPV DNA positivity related to HPV types 33, 39, 51 and 58. The increased
incidence of CIN 2/3 related to these 4 HPV types in the vaccine group (Table 13) was correlated with
the increased incidence of baseline HPV DNA positive in that group compared to placebo.

For each of HPV types 45, 56 and 59 the number of excess cases of CIN 2/3 or worse in the gHPV
vaccine group compared to placebo was only 2 (table 13). The case histories revealed that in tke
majority of CIN 2/3 or worse diagnoses, co-infections with other high-risk HPV types at baselifieat
unknown duration confounded the causality assessment.

Table 13: Analysis of efficacy against CIN 2/3, AIS, or cervical cancer due to vaecirigand non-
vaccine types (FAS)

gHPV vaccine Placebo N
n=1910 N=1907 A
n N PY at Incidence n N PY at Jiciiane | Observe
cases risk rate/100 cases risk rae/100 d
Endpoint PY at risk Py at efficacy 95% ClI
—0 risk %
CIN 2/3 due to any 1,862 52 4,009.2 13 1,861 36 4,002 0.9 -44.3 (-127.1,7.5)
HPV type A
HPV 6, 11, 16,18 — 1,862 19 4,022.5 0.5 1,861 21 4,027.6 0.5 9.9 (-76.1,54.2)
related CIN 2/3 N
HPV 6 1,862 1 4,026.0 0.0 1,861 L 4,012.4 0.0 0.3 (-7723.1, 98.7)
HPV 11 1,862 0 4,026.1 0.0 1,861 | L 4,012.5 0.0 NA NA
HPV 16 1,862 16 4,023.6 0.4 1,8610, |21 4,007.6 0.5 24.1 (-52.6, 63.0)
HPV 18 1,862 3 4,025.0 0.1 1,861 0 4,012.5 0.0 NA NA
CIN 2/3 due to any 1,862 34 4,014.5 0.8 1,601 19 4,008.0 0.5 -78.7 (-231.6,0.9)
of the 10 typeable
HPV types L
HPV 31 1,862 6 4,024.7 0.1 1,861 6 4,009.8 0.1 0.4 (-272.7,73.4)
HPV 33 1,862 4 4,025.8 N 1,861 0 4,012.5 0.0 NA NA
HPV 35 1,862 0 4,026.1 ~ 00 1,861 1 4,012.5 0.0 100 (-3786.8, 100)
HPV 39 1,862 6 4,024.2 1w, 0 1,861 1 4,012.2 0.0 -498.2 (-27416.3, 27.4)
HPV 45 1,862 2 4,626.4, j_ 0.0 1,861 0 4,012.5 0.0 NA NA
HPV 51 1,862 9 4,021 0.2 1,861 3 4,012.2 0.1 -199.3 (-1619.0, 25.3)
HPV 52 1,862 6 4,025.4 0.1 1,861 7 4,011.4 0.2 14.6 (-196.8, 76.3)
HPV 56 1,862 5 ([ 40250 0.1 1,861 3 4,012.3 0.1 -66.2 (-970.3, 67.7)
HPV 58 1,862 6 4025.0 0.1 1,861 1 4,012.5 0.0 -498.1 (-27412.8,27.4)
HPV 59 1,862 _Zj 4,025.9 0.0 1,861 0 4,012.5 0.0 NA NA
CIN2/3 not related 1,862 6 3,916.9 0.2 1,861 5 3,897.2 0.1 -19.4 (-394.6, 69.6)
to any of the 14
HPV types N

In the anaiysts ornon-vaccine HPV types, the incidence of CIN 2/3 cases was higher in the vaccine
group comipared to the incidence in the placebo group. The data were supplemented with analyses of
the qumu'ative incidence of HPV 31/33/35/39/45/51/52/56/58/59-related CIN 2/3 or worse and CIN
2/3 feiated to non-typeable non-vaccine HPV types in the FAS population and also by age groups. The
imgicence of cases were markedly higher in the vaccine group (34 cases vs. 19 cases in the placebo
gLorp). The cumulative incidence of HPV 31/33/35/39/45/51/52/56/58/59-related CIN 2/3 was also
wigher in the vaccine group vs. the placebo group.

The breakdown of the 53 cases of HPV 31/33/35/39/45/51/52/56/58/59-related CIN 2/3 or worse
(vaccine n=34; placebo n=19) revealed that the majority of cases (vaccine n=25; placebo n=17)) were
due to prevalent disease. According to the MAH all these cases were diagnosed with a baseline HPV
infection that was of the same type as that detected in the CIN 2/3 lesion. The remaining 11 cases were
incident infections (vaccine n=9; placebo n=2). Of the 9 vaccine cases, 5 were confounded by baseline
co-infection with other oncogenic HPV type(s) and the other two had a very early diagnosis of CIN
2/3 suggesting a baseline infection. The two remaining cases, judged as incident infections, were
diagnosed with HPV 58-related CIN 2/3 at Month 13 and HPV 56-related CIN 2 at Month 19. In the
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placebo group one case was confounded by an infection with HPV 39 at Day 1 and the other case was
diagnosed with CIN 2 related to HPV 16 and 51 at Month 30. These few cases of incident infection
preclude any conclusions to be drawn.

The side-by-side comparison of plots of cumulative incidence of HPV 6/11/16/18-related CIN 2/3 in
the ITT population of MAW versus YAW was presented. At Month 12 the separation in the
cumulative incidence distributions between the vaccine and placebo group were greater in MAW
compared to YAW, In contrast, the Month 24 results in MAW showed that there was no difference in
the cumulative incidence plots between the vaccine and placebo group (figure 3). This could likely be
explained by the smaller number of subjects resulting in low incidence of new infections in the
placebo group and short-term follow-up time. Some 500 MAW subjects per group are still 1o
contribute to the Month 24 estimate. The end-of study results at Month 48 of P019 will be critisally:
important to reveal whether the separation between the vaccine and placebo groups will be of the sam®
magnitude as that observed in the younger women.

Figure 3: Cumulative incidence of HPV 6/11/16/18-related CIN 2/3 or worse thiqugn, 24 Months
(MITT-3 for YAW / Full Analysis Set for MAW

A. Young Adult Women (YAW) B. Mid-Adult Wome (.1 Avy)

P S
—eeoo- Mk aw G

15 24mo. cum inc -- gHPY
1,35 \

15
1354

12-mo. cum ing - Fcebo N

; i :
i ]
T p ¥
7!, 14 12-mo. cum inc -- Placebo I E | \
E ; AL | L i
/— i ; |
075+ —= Fl 3 — = '_l T
05 7 12-mo. cum inc -- gHPY u«l ..5 JJ_H7 \
i
o 7 J asd 12-ma. ¢um ing -- gHPY

[ . 2 A N 30 o c 12 o 24 P
Tiwe: Siace Day 1 (n Montha) Tine Since Day 1 (in Manths)

Hisrier of Sejeets ot Fisk

2,07 8,750 (1T 8443 e 8162 fma2 183 1,780 1,738 1210 a1

2,07 8,780 BEW B4 837 ats e 183 1,786 173 1,212 23

Plaebo

Recurrence of HPV 6/11/1u/18-related persistent infection

Analysis of efficacy against the recurrence of persistent HPV 6/11/16/18-related infection among
subjects who were $aroposttive and PCR-negative to the relevant HPV type at baseline did not reveal
any statistically sigpifieant results.

Of note in theswaczine group, there were 3/233 cases of persistent HPV 16 infection among women
who were”serapositive and PCR negative to HPV 16 at Day 1 compared with 6/250 cases in the
placeho grourleading to an efficacy of 45.1% (Cl 95%:-156.9, 91.1).

1233 Discussion

Eirnicacy endpoints

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).

Success was achieved in the primary and secondary efficacy study objectives.

The statistical methods are considered acceptable.
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Persistent infection

The MAH provided data to support that persistent HPV infection of 6 months duration (+1 month) was
as predictive of HPV 16/18-related CIN 2/3 as persistent infection of longer duration based on the data
in young adult women. The proposed definition of persistent infection can be accepted with respect to
HPV 16/18 and cervical endpoints. Upon CHMP request the MAH provided data on the proportion of
women with a CIN or EGL who had prior persistent infection in comparison with women without a
lesion. Overall the number of disease endpoints in study 019 was too limited to ensure reliability of the
data. The predictive values achieved in the HNRT analyses did not vary significantly by age group or
by testing interval of persistent infection. However, the lower PPV value obtained in the analysis of
persistent infection of 12 months duration is not consistent with the results presented in the paper by
Koshiol et al (2008). This is a systematic meta-analysis of 41 studies including 22000 women. Resuli&
indicate that persistent infection of 12 months duration appears to be the most valid endpoint g_b2
used in clinical trials as a surrogate marker for cervical cancer. Also the data from a receat swudy
(Rodriguez et al. INCI, 2008) indicate that 12 month persistent infection is a more reliableprefictor of
CIN 2/3+. Although the large Koshiol meta-analysis has some limitations, data on the"fataral course
of HPV disease suggest that the 12-month persistent infection is a more reliable ard rebust predictor
of progression to CIN 2/3+ than the 6-month persistent infection. Therefore, the CFM considers that
in future study reports, data on 12 month persistent infection should also /e, insiuded. The MAH
provided results of the analyses of study 019 using a 12 month persistent infecion. Results showed
that efficacy estimates against HPV 16/18-related persistent infectioi. and against the combined
primary endpoint were in the same order of magnitude, although witi suider confidence intervals, as
the results of the analyses using the 6-month persistent infection.

The CHMP questioned, the correlation between HPV 16/18-i=lated sgersistent infection and VIN 2/3
and ValN 2/3. In response, data on duration of HPV .infe¢ction*were provided for the cases of HPV
16/18-related VIN/ValN 2/3. The data submitted by tha WiAH showed that all cases of VIN 2/3,
except one, were preceded by persistent HPV 16/18.nfection, whereas none of the cases of ValN 2/3.
Furthermore, there was only one case of HPV 18-related high-grade vulvar disease. The analyses and
calculations were therefore based on HPV 16-ré'ated! persistent infection and VIN 2/3. Overall it must
be stated that the number of disease endpcoits was too limited (n=7) to ensure reliability of the data.
Furthermore, the MAH provided statisticzi analysis of the value of HPV 16-related persistent infection
for predicting HPV 16-related VIN 2/3wiaIN 2/3 (for P012, on MITT-2 and MITT-3 populations).
It can be agreed that the data give'some cvidence to support the association between HPV 16-related
persistent infection and HPV 1€.related high-grade vulvar disease. Since persistent infection with
high-risk HPV has been establishyd as a requirement for progression of cervical disease to pre-/cancer
it is likely that the same apjlies=for vulvar as well as vaginal disease and also for HPV 18. Biological
plausibility and the proviGea®data support the use of HPV 16/18-related persistent infection as a
surrogate marker fér higringrade vulvar and vaginal disease (VIN 2/3 and ValN 2/3) and as a clinical
efficacy endpoint in F219.

The CHMP_ guesiioned the clinical relevance of persistent HPV 6/11 infection, used as a secondary
efficacy eadpannt in P019, The MAH was requested to justify this endpoint and present data to support
its corralation with clinical disease. The data provided from the qHPV vaccine studies in YAW (P012)
shoywed that the majority of genital warts occurred without preceding persistent HPV 6/11 infection
cuastioning the clinical relevance of the persistent infection endpoint for HPV6/11 in study 019. Since
Her: are no valid data to support the use of persistent infection related to HPV 6/11 as an efficacy
andpoint, the results obtained in study 019 were re-analysed excluding all data on HPV 6/11-related
persistent infection. For the primary combined endpoint vaccine efficacy decreased from 90.5% (73.7,
97.5) to 86.0% (60.0, 96.4) in the PPE population and from 30.9% (11.1, 46.5) to 23.7 (-0.1, 42.0) in
the FAS population when this endpoint was excluded.

The inclusion of vaginal and vulvar cancers in the composite endpoints as proposed by the MAH is
not accepted by the CHMP, since the surrogacy of VIN 2/3 and ValN 2/3 for these cancers has not
been proven. All text on these cancers in the SPC were removed since it could falsely be perceived as
vaccine efficacy has been demonstrated against vulvar cancer and vaginal cancer.
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Study populations

The primary efficacy population (PPE) was defined similarly to that in all previous studies in YAW,
as the per-protocol population who received all 3 vaccinations and was naive to the relevant HPV
type(s) at Day 1 prior to vaccination through 1 month postdose 3 (Month 7). Efficacy was measured
starting after the Month 7 visit. Two further populations were defined that resembled the MITT-2 and
MITT-3 populations used in the YAW studies; the HNRT population included baseline HPV-naive
women, but case-counting started immediately after the Day 1 visit. The third population (FAS)
included all women enrolled in the trial regardless of Day 1 HPV status, i.e. also those already infected
or with clinical disease at baseline, and with case-counting starting after the Day 1 visit.

In the first assessment the CHMP identified two major objections. The first objection concerned thé
indication of the gHPV vaccine, which covers all women regardless of HPV status and thereforg=th<
ITT (FAS) population was considered the most representative population for MAW. The priiary
efficacy population, the HPV naive (PPE) population does not reflect the general population ¢f NvAW
that will be vaccinated in clinical practice. The poor efficacy results observed in the FAS pcoulation
did not support the MAH’s proposal to include a statement in the indication that effiCacy=iiad been
demonstrated in 27-45 year old women.

In the response the MAH reiterated the approach to bridge the MAW resaitss’ the prophylactic
efficacy results against clinical disease obtained in the YAW. Study 019 was pioyvered to demonstrate
significant prophylactic efficacy (i.e in the HPV naive population) ard in the composite efficacy
endpoints (persistent infection and disease), The CHMP agreed that fgr tieronstration of prophylactic
efficacy, the PPE population is the optimal population. The resulali=swdy 019 showed significant
vaccine efficacy in HPV naive mid-adult women and in similarimagnitude as that shown in young
adult women. However, this target HPV naive population “s aifficult to identify among sexually
experienced MAW and many non-naive women will, b¢ veccinated deriving little if any benefit.
Therefore, the MAH was asked to evaluate the usefulnesswizossible pre-screening approaches.

The MAH’s response addressed the possible tools thawcould be used to select a susceptible population
and their limitations. The MAH discussed the use\of’baseline characteristics as well as laboratory
testing, such as cytological testing (Pap smetr). serological testing, HPV DNA testing (Hybride
capture 2 test (HC2) and genotyping as a pis=screening tool to target HPV naive women. According to
the MAH its usefulness for pre-screening/or H#V DNA status is very limited. The MAH evaluation of
HPV status gave meagre positive incianiasial yield with respect to identifying women who would
benefit from vaccination with the GiHFY/ Vaccine.

The CHMP accepted the MAH’< reseonse. In the future, with the increasing use of HPV testing in
cervical screening programmes ana availability of validated tests, the public health authorities might
reconsider the use of varioud presscreening strategies of HPV vaccination.

Since pre-screening,is nowfeasible the CHMP considered critical to update the SPC and PL to make it
very clear to thesprescribers and patients that vaccine efficacy cannot be expected in non-naive
women. In the_indiCation, the statement that efficacy has been demonstrated in women 16-26 years of
age is retained. 1 section 4.4 it is stated that the vaccine is for prophylactic use only and that the
vaccine ig=aoueifective against already established HPV infection/disease prior to vaccination, and that
no vaceile e ficacy has been shown in the ITT population of study 019. Moreover, it is mentioned that
contiiied attendance to cervical screening program is critical.

2vesall, the HPV sero-/DNA- prevalence data observed in P019 are consistent with literature
astimates. However, in the integrated summary report of natural history in PO19, it was shown that
HPV sero-/DNA- prevalence varied greatly by countries/continents, which has to be considered in the
evaluation of efficacy results. Overall the region-by-region analyses did not allow any firm
conclusions to be drawn. However, the incidence of the composite HPV endpoints in the vaccine and
placebo group in the PPE populations did not differ substantially by region suggesting that
prophylactic efficacy was similar in all locations. In the FAS populations differences were noted, with
the lowest efficacy and the highest incidence of HPV infections seen in Europe, whereas the reverse
was observed for the Asia Pacific region. Moreover, with respect to disease endpoints (CIN), it was
noted that more cases were seen in the vaccine group than in the placebo group in the EU population,
which was not the case in Latin America or Asia-Pacific. Although the EU population was limited in
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size, these data raised some concern. These findings suggest that a lower magnitude of efficacy and a
reduced benefit of the vaccine would be obtained in the EU “real world” female population than in the
populations of the other regions. The end-of study results of P019 at Month 48 are awaited to show
whether vaccine efficacy increases with time, as observed in YAW.

Based on the above section 4.4 of the SPC was revised to inform prescribers that the use of Silgard in
adult women should take into consideration the variability of HPV type prevalence in different
geographical areas and in the general population of 24- to 45-year-old women, and that no significant
efficacy against HPV 16/18-related persistent infection and clinical disease has been demonstrated.
The decision to vaccinate an individual woman 24-45 years old should take into account her risk for
previous HPV exposure and her potential benefit from vaccination. Furthermore, the SPC was revised
to make it clear that vaccine efficacy cannot be expected in women already infected with vaccine HP)7
types at baseline and results in the ITT population, in particular with respect to HPV 16/18-relatec
persistent infection, were included in section 5.1.

PPE population

In this population VE was 90.5% against HPV 6/11/16/18-related persistent infectigiin(riy/disease,
83.1% against HPV 16/18-related Pl/disease and 100% against HPV 6/11-relatec:i Piaidisease. With
respect to the HPV 16/18 endpoint, lower efficacy was observed in the 35- to “5-year-olds (VE:
80.6%) than in the younger age stratum (VE: 85%). There were 4 HPV 16-rziatedsendpoint cases in
the vaccine group (3 Pl and 1 CIN 2) vs. 41 in the placebo group. The 4 cases ¢courred relatively early
in the follow-up, despite that all subjects developed a satisfactory anti-kPV 16 responses. The MAH
was requested to address the grounds for *“vaccine failure”. The issue’o:"the 4 “vaccine failure” cases
were addressed as follows. One case with CIN 2 had a baseline-tatestion with a non-vaccine type
(HPV 56) and a co-infection with another HPV type (HPV 51 -\ H-\/ 16) at the time of diagnosis
Month 18. Therefore the causal role of HPV 16 in the CIN 2 I¢siomvcedld be questioned. According to
the MAH the two early cases of HPV 16 persistent infdctign®might be due to an active infection
already present at baseline against which the vaccine wouid #&t be expected to protect.

Overall, the point efficacy estimates in MAW werg lovwer than those among YAW, and in particular,
with respect to the most important HPV 16/18enupdint (VE 83.1% vs. 95-99% in YAW). It was
clarified that the disease attack rates differed aniang the young and older women with lower rates in
the placebo group of MAW, but that the_.inaidence of vaccine HPV type-related persistent infection
and disease among vaccinated MAW and.Y AW were similar.

P019 was powered to demonstiatenvececine efficacy against composite endpoints of persistent
infection/disease in the HPV naivi pGaulation and not against vaccine type-related clinical disease (i.e.
HPV 16/18-related CIN 2/3). {No'stdtistical significant efficacy was shown against HPV 16/18-related
CIN 2/3, vaccine efficacy was 7572% (95% ClI: -150.6, 99.5).

HNRT population

In the HNRT population vaccine efficacy was lower; 74.6% (58.1, 85.3) against HPV 6/11/16/18-
related persistent”ififi:ction (Pl)/disease, 71.6% (47.6, 85.5) against HPV 16/18-related Pl/disease and
80.2% (51.7x93.2) against HPV 6/11-related Pl/disease. Vaccine efficacy was also lower than that
seen in the MITT-2 population of YAW. A contributing factor is the different time point for case-
countirgswhich started earlier in the HNRT vs. the MITT-2 population. Among the 16 new cases
obsgiveanin the HNRT analysis (compared to PPE), 10 were HPV 16/18-related. These infections
oscuered during the vaccination course, which suggest that the vaccine did not provide protection prior
/' tl’'e completion of the 3 dose series, which is in contrast to that seen in YAW.

The MAH provided details on these cases. The immune responses induced by the gHPV vaccine
appeared satisfactory in all cases (except low anti-HPV 18 GMTSs response observed in two subjects
(<10 and 72 mMU/ml)). The case narrative was provided for the HPV 18-related persistent infection
and this subject was shown to have achieved an acceptable antibody response to HPV 18 at Month 7.
Most infections were related to HPV 16 (n=9) and HPV 6 (n=6). The majority of women did not have
any new sexual partner reported at 6 months prior to Day 1. It is of note that two-thirds of the cases
had co-infections with oncogenic non-vaccine HPV types at baseline, which might explain the early
infections seen.

Although not powered for CIN 2/3 or AIS, VE was only 25.4%, with 3 cases (one CIN 3) in the
vaccine group and 4 cases (3 CIN 2 and 1 AIS) in the placebo group. This finding raised concerns on a
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potential negative impact of the vaccine and the MAH was asked to provide all details and the timing
of disease in these cases. In the group that received vaccine all three women had non-vaccine HPV
types at baseline and two had very early detection of HPV 16-related disease, at Month 1 (CIN 1
progressing to CIN 2 at Month 22)) and at Month 8 (CIN 3). It seems likely that both these subjects
were infected at baseline (despite a negative PCR) and therefore it is not possible to judge if the
vaccine had any negative impact on the course of the HPV 16 infections. The third case had CIN 2
diagnosed at Month 18, but due to co-infection with HPV 51, the role of HPV 16 is difficult to
interpret. All placebo cases were diagnosed with CIN 2/3 at later time points; Months 18, 24, 27 and
30. It is noted that two of the four CIN 2 cases in the placebo group were co-infected with non-vaccine
HPV types. In conclusion, based on the data provided there is no clear evidence of a negative impact
of vaccination with gHPV vaccine in women with baseline infection. This issue is further discussed
under the therapeutic efficacy header. Overall, the efficacy results in the HNRT-analysis versud
MITT-2 analysis in YAW suggest that the vaccine is somewhat less efficacious in MAW. However,
longer duration of follow-up is needed to get conclusive data.

FAS (ITT) population

In the FAS (ITT) population, very low efficacy was noted for the HPV 6/11/16/1&¢eiated Pl/disease
endpoint (VE: 30.9%) and for the more important HPV 16/18-related Pl/diseese~endpoint only
nominal reductions were seen (VE: 22.6% (-2.9, 41.9)). Efficacy for the HP* 6/%Z-related endpoint
was 47% (11.4, 69.2).

These point estimates are much lower than those observed among YAV and the results in the two
populations cannot be considered comparable. With respect to Ginv» 238 no efficacy at all was
observed, not even a trend (VE: 9.9%). However, the study was™acazowered to show statistically
significant efficacy in the FAS population. Furthermore, the differz-nt efficacy estimates observed
between MAW and YAW studies could be explained by the differences in sample size, study duration
and exposure risk of acquiring infection. The consequence ot the lower exposure risk in MAW is that
it will take much longer time to demonstrate public heattri=genefit in this population in comparison
with the YAW population.

The number of cases vaccine type related CIN in“iie wdccine group, 10 CIN 2 and 14 CIN 3 (table 10),
was exactly the same as in the placebo ,aroups, The CHMP requested all details on these cases,
including the time course of the disease in.Order to exclude a negative impact of the gHPV vaccine, in
particular with respect to HPV 16 infectioh. The MAH provided the details on these cases. The
breakdown of the 40 cases of HRV,6/11/16/18-related CIN 2/3 revealed that the majority of cases
(n=33) were due to prevalent diszase, which would not be expected to be prevented by the vaccine.
The remaining 7 cases were iraiGant infections (vaccine=3 and placebo=4). Of the 3 vaccine cases,
one was confounded by co-iaiactibn with an oncogenic non-vaccine HPV type (HPV 51) and one had
a very early HPV 16 infesticn (CIN 1 at Month 1) suggesting a baseline infection. The third case with
a baseline infection witr\HEV 56 had a very rapid progression to HPV 16-related CIN 3 diagnosed at
Month 8. However, tis sirigle case does not allow any general conclusions to be drawn as regards any
impact of the vacCirg,on the course of disease.

The hypothes's that the gHPV vaccine causes acceleration of CIN 2/3 or worse due to any HPV type
issue is disctssed under therapeutic efficacy.

Furtiagsmare, the vaccinated MAW population should be the subject of long-term follow-up to monitor
duration of vaccine efficacy and to evaluate the need for a booster dose. This is important considering
He Jlower immune responses obtained in older women, which might suggest shorter duration of
immunity compared to young adult women. The consequence of these lower antibody responses in the
MAW population for the durability of efficacy is not known since no immunological correlate of
protection has been defined. The MAH has committed to submit the study synopsis of a sentinel
cohort of P019.

Overall, very low efficacy results were achieved in the FAS-population. Since there is no positive
benefit risk in the general population, the indication remained unchanged in section 4.1 of the SPC.
The data is reflected in sections 4.4 and 5.1 of the SPC to inform prescribers that the use of Silgard in
adult women should take into consideration the variability of HPV type prevalence in different
geographical areas. Moreover, a statement was included in the SPC that in the general population of
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24- to 45-year-old women, no significant efficacy against HPV 16/18-related persistent infection and
clinical disease has been demonstrated. The decision to vaccinate an individual woman 24-45 years
old should take into account her risk for previous HPV exposure and her potential benefit from
vaccination and that Silgard is not effective in women already infected/diseased at the start of
vaccination.

Therapeutic efficacy

The observation of a significantly higher clearance of HPV 16 DNA in the placebo group versus the
vaccine group (percent incidence reduction 47.3 (95% ClI: 0.4, 73.0)) among subjects who were Day 1
PCR positive and seronegative to HPV 16, raised major concerns and was identified in the first
assessment as a second major objection. The study population was limited, but together with the
efficacy results in the FAS/HNRT populations with respect to CIN 2/3, the data could indicate that«thd
vaccine has a negative impact on ongoing HPV infections. Moreover, a similar finding was ‘seen
initially in one of the pivotal YAW studies (P013), where data suggested that the vaccine ag ravated
disease in baseline HPV positive subjects. In response the MAH performed re-analyses due tctrie fact
that inaccurate case/non-case definitions were used originally. The re-analyses led doza“ehange in
percent incidence reduction to 46% (95% CI: -2.7, 72.4) a statistically non:¢ignificant result.
Inconsistent results were observed in the PCR positive group depending on its sercatatds. In addition,
the life table analysis of time-to-clearance of HPV 6 and HPV 16 infectien showed no relevant
difference between the vaccine and placebo groups. The “similar” finding in‘tlie, Y AW study 013 was
only seen in one study, in one subset (not in PCR positive/seronegativ?) and did not extend to the
MAW population. Moreover, the vaccine efficacy results in MAW wiu> respect to HPV16/18-related
CIN 2/3 in PCR positive/seronegative subjects did not corroboratéztiia-tiegative therapeutic efficacy
trend with respect to clearance of HPV 16 infection. Furthermore,the’y is no plausible mechanism for
a negative effect of the vaccine on on-going HPV infections®, Frem*ine above the CHMP concluded
that the overall pattern is not consistent with a negative! imipdct of the vaccine on prevalent HPV
infections.

The MAH provided data on the cumulative incidente ¢f HPV 6/11/16/18-related CIN 2/3, which was
lower in the vaccine group than in the placebo gruun“siggesting no acceleration of vaccine HPV type-
related disease progression (see figure 1). Howevar, the lack of separation of the cumulative incidence
plots on HPV 16/18-related CIN 2/3 in thesFAS-population between vaccine and placebo group at
Month 24 raised concern. However, due (9 tHz small sample size (500 subjects in each group still to be
included in the 24 month time peint) thyse curves are not fully representative. The lower number of
subjects at Month 24 would resulizsiina igwer incidence of new infections in the placebo group, a likely
explanation for the flattened jinsrdence curve. The results at Month 48 will be important to reveal
whether the cumulative incidance plots will separate between the vaccine and placebo groups in a
similar way as that obsen2qan the young adult women

In contrast, to the €indinga“ror vaccine HPV types, figure 2 showed the opposite pattern with higher
incidence of CIN 2/5%due to any HPV type and a steeper curve by time in the vaccine group. These
findings raised_a"riajur concern since it could suggest an accelerated progression of CIN 2/3 due to
any HPV #yp& arnong vaccinated subjects compared with those in the placebo group. In response the
MAH pravicaar relevant data for FAS population to clarify this issue including narratives for all
CIN2/2 case! observed.

The breakdown of cases of CIN 2/3 in the FAS population by prevalent and incident cases showed in
‘ne"IViAH"s reasoning that there were only 2 cases of incident infection in the vaccine group (out of 9
petdtive incident cases) and 1 case in the placebo group (out of 2 putative incident cases). However,
the exclusions made by the MAH were not fully supported, resulting in 4 cases of incident infection in
the vaccine group versus 1 case in the placebo group. It is important to mention here that the presence
of prevalent or pre-existing HPV infection due to non-vaccine HPV types in the FAS population
complicates the analysis. The baseline imbalances observed between the vaccine and placebo groups
were addressed by the MAH. This analysis showed that the higher incidence of CIN 2/3 related to four
non-vaccine HPV types (33, 39, 51 and 58) among vaccines is likely to be attributed to the baseline
imbalance in prevalent infection corresponding to the relevant HPV type. For three further non-
vaccine HPV types (HPV 45, 56 and 59) with higher incidence of CIN 2/3 in the vaccine group, the
case histories do not suggest that gHPV vaccine accelerates progression of disease related to the
relevant HPV type.
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For CIN 2/3 not related to any of the typeable 14 HPV types, the cumulative incidence in the vaccine
group was higher than in the placebo group, although not statistically significantly different. However
there were too few cases (6 in the vaccine group vs. 5 in the placebo group) to draw conclusions. The
end-of-study results at Month 48 are important in order to show whether a larger difference between
groups will be discernable.

Moreover, it is difficult to hypothesize a plausible mechanism for a negative effect of the vaccine on
on-going HPV infections.

The time to event data on CIN 2/3 are not possible to be evaluated in cases with baseline infections
since the duration of prevalent HPV infection prior to vaccination is not known. The MAH has
provided results of analysis of efficacy of the qHPV vaccine against CIN 2/3 related to any of the 15
non-vaccine HPV types in the cohort of women who were PCR positive at Day 1 to the relevant FP\
type, i.e., women infected at baseline with the relevant HPV type and the results of comparisor,Gi“th2
gqHPV vaccine group and placebo group with respect to the cumulative incidence of CIN2/3 i:lated to
any of the 10 non-vaccine HPV types in the same cohort of women. The results do nit syggest a
clinically significant acceleration of disease progression in the vaccine group compaser™a t¢ placebo
group.

Overall, the data provided, do not suggest that the gHPV vaccine accelerates gogiession of disease
related to vaccine HPV types. At the present time there is no indication of the/osgurrence of HPV type
replacement disease in the vaccine group. However, these issues must be clesely monitored during
longer term follow-up and must be addressed again in the end-of-study_report of Protocol 019.

Analysis of efficacy against the recurrence of persistent HPV €/11/10/18 infection among subjects
who were seropositive and PCR negative to the relevant HRVAtye /at baseline did not reveal any
statistically significant result. The data at the current stage a#2,100 limited to allow any firm conclusion
on this matter. However, there were 3 cases with persistant JHPV 16 infection in the vaccine group
(vs. 6 cases in the placebo group), which suggest that the vaccine might not be effective against
recurrences. Vaccine efficacy against persistent H¥V 16 infection in the seropositive/PCR negative
subset could not be demonstrated in either the/tAW or MAW population, (although efficacy was
observed for HPV 16 CIN in the young adult woraen).

1.3 Immunogenicity

Protocol 019 included the immungganigity evaluation. The study enrolled a total of 3819 subjects in 2
approximately equal age strata={24-/to 34-year-olds and 35- to 45-year-olds). All subjects were to
undergo serology testing foraanti-FIPV 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 PPI population. THq, stiidy is ongoing. The current application includes results from all visits
through 13-July-200%, (corrasponding primarily to the Day 1, Month 7, and Month 24 visits).

In addition togine ew immunogenicity data from P019, an integrated immunogenicity analysis of the
immune response over the entire range of 9 to 45 years of age was provided.

1.3. 1, \Nigthods
it be below characteristics are specific for the immunogenicity analysis.

Study population
Per-Protocol immunogenicity (PPI) population

The per-protocol population for immunogenicity (PP1) analysis generally included subjects who were
seronegative and PCR negative to the relevant HPV type(s) at Day 1, remained HPV PCR negative
through 1 month post dose 3 (Month 7), received all 3 vaccinations within pre-specified time intervals,
and no deviation from the study protocol.
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Objectives
The immunogenicity objectives were:
= To evaluate the Kkinetics and age dependence of anti-HPV 6, 11, 16, and 18 responses
following administration of a 3-dose regimen of gHPV vaccine
= To compare anti-HPV 6, 11, 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 age from P011, P012 (substudies of P013) and the
Consistency Lot substudy of PO15.

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

Outcomes/endpoints
The immunogenicity endpoints for the clinical program have focused on 2 parameters:
= Anti-HPV levels (geometric mean titers [GMTS]),
= The proportion of subjects who became seropositive to each of the 4 antigers 4“weeks after
the third dose.

The immunogenicity time points of interest were:
= Month 7: The primary immunogenicity endpoint was anti-HPV ¢, 11, 16 and 18 serum cLIA
levels at Month 7 in the defined PPI population, as this timé& point reflected the time frame
during which peak vaccine-induced immune responses wershaxpacted.
= Persistence time points. Depending on the protocol, suhiests /Gnderwent serology testing at 6-
to 24-month intervals following the Month 7 visit. The date cailected at these time points were
used to evaluate the durability of vaccine-inducad g&ntiyHPV responses.

1.3.2 Results
1.3.21 Protocol 19
GMTs

Table 13 shows the anti-HPV 6, 11, 16yand/18 GMTs for the vaccine group and placebo group in the
PPI population at Day 1, Month “ard NMonth 24. For each of the vaccine HPV types, and at all the
time points evaluated, the GMT¢< in the placebo group were below the lower limit of quantification
(LLOQ) of the assay. In the vaccine group measurable immune responses well above the LLOQ were
induced at 4 weeks Postdc:ie o=t Month 24, the anti-HPV 6, 11, 16, and 18 GMTs were lower, in
particular with respect 0 aat-HPV 18. For anti-HPV 18 the GMT at Month 24 was approximately
50% of the baseline GN'T among subjects who were anti-HPV 18 seropositive/PCR negative at
baseline.
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Table 13: Summary of anti-HPV GMTs by vaccination group (PP1 Population)

Seroconversion

gHPYV Vaccine Placebo
(N=1,910) (N=1,907)
Assay (cLIA v2.0) GMT GMT
Study time n (mMU/ml) 95% CI n (mMU/ml) 95% CI
Anti-HPV 6
Day 1 1,262 <7 (<7,<7) 1,251 <7 (<7,<7)
Month 07 1,262 4175 (396.9, 439.2) 1,251 <7 (<7,<7)
Month 24 1,218 70.4 (66.9, 74.0) 1,203 <7 (<7,<7)
Anti-HPV 11
Day 1 1,262 <8 (<8, <8) 1,251 <8 (<8, <8)
Month 07 1,262 552.4 (526.7,579.5) 1,251 <8 (<8, <8)
Month 24 1,218 775 (73.9,81.3) 1,203 <8 (<8, <8)
Anti-HPV 16
Day 1 1,279 <11 (<11, <11) 1,256 <11 (<11, <11,
Month 07 1,279 2,234.7 (2,122.4, 2,353.0) 1,256 <11 (<114 <11
Month 24 1,235 279.6 (264.9, 295.2) 1,213 <11 (o, Ny
Anti-HPV 18
Day 1 1,444 <10 (<10, <10) 1,427 <10 (<10, <10)
Month 07 1,444 358.7 (341.9, 376.4) 1,427 <10 | (<10, <10)
Month 24 1,390 28.4 (26.9, 30.0) 1,370 <10 /) (<10, <10)
The estimated GMTs and associated Cls are calculated using an ANOVA model with a term for vaccin iticn group.
N = Number of subjects randomized to the respective vaccination group who received at least & njection.
n = Number of subjects contributing to the analysis.
ANOVA = Analysis of variance; Cl = Confidence interval; cLIA = Competitive Lumizciinmmdnoassay; GMT = Geometric mean
titer; mMU = Milli Merck units;

The percentage of seroconversion in each of the vagaine HPV types at all time points evaluated were
less than 5% in the placebo group (Table 14). In_th=a viccine group, the percentage seroconversion at
Month 7 was at least 97% for each of the waccine HPV types. At Month 24 the percententage
seroconversion had dropped by <10% f¢x eachof HPV types 6, 11, and 16. For HPV 18, the
percentage seroconversion at 4 weeks pogitioses3 dropped by 43 percentage points at Month 24 and the
percentage seropositive was 54.7%.

Table 14: Summary of anti-HPY/ pexcent seroconversion by vaccination group (PP1 Population)

Anti-HPV response gH” v accine (N=1910) Placebo (n=1907)
A Seroconversion Seroconversion

Study time n A Percent 95% Cl n M* Percent 95% Cl

Anti-HPV 6 ‘

>20 mMU/ml

Day 1 1262 0 0.0 0.0,0.3 1251 0 0.0 0.0,0.3

Month 7 | 262 1242 98.4 97.6,99.0 1251 38 3.0 22,41

Month 24 o (1218 1,087 89.2 87.4,90.9 1,203 42 3.5 2.5,4.7)

Anti- HPV 12

>16 mMiU/l - <

Day 1 1,262 0 0.0 0.0,0.3 1,251 0 0.0 0.0,0.3

Monthi 774 1,262 1,238 98.1 97.2,98.8 1,251 27 22 14,31
| Mantiy24 1,218 1,126 924 90.8, 93.9 1,203 31 2.6 1.8,3.6

And-HPV 16

~2mMU/mlI

vay 1 1,279 0 0.0 0.0,0.3 1,256 0 0.0 0.0,0.3

Month 7 1,279 1,264 98.8 98.1,99.3 1,256 45 3.6 2.6,4.8

Month 24 1,235 1,192 96.5 95.3,97.5 1,213 48 4.0 29,52

Anti- HPV 18

>24 mMU/ml

Day 1 1,444 0 0.0 0.0,0.3 1,427 0 0.0 0.0,0.3

Month 7 1,444 1,406 97.4 96.4,98.1 1,427 31 2.2 15,31

Month 24 1,390 760 54.7 52.0,57.3 1,370 22 1.6 1.0,24
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Vaccine-type anti-HPV responses by age group in the HPV naive population

Comparison of 24 to 34 year-olds and 35 to 45 year-olds

Anti-HPV GMTs at Months 7 and 24 were somewhat lower among 35- to 45-year-old women
compared with 24- to 34-year-old women, though the difference was not statistically significant (i.e.,
the Cls were overlapping).

For each of the vaccine HPV types, the percent seroconversion at Month 7 and Month 24 was similar
between the 2 age groups.

Comparison of 16 to 23 year-olds and 25 to 45 year-olds
The anti-HPV 6, anti-HPV 11 and anti-HPV 18 GMTs at Month 7 and Month 24 were significaitly
higher in the 16 to 23 year-olds compared to those in the 24 to 45 year-olds (95%“Clsvnot
overlapping). Anti-HPV 16 GMTs were comparable between the age groups at Month (7, wut were
significantly higher in the 16 to 23 year-olds at Month 24,

The percent seroconversion for each of the 4 vaccine HPV types at Month 7 was ccmpdrable between
age groups. At Month 24, the percent seroconversion for each of the 4 vaccinestHr™\/ types was higher
in the 16 to 23 year-old age group compared to that in the 24 to 45 year-old age a'oup (95% Cls do not
overlap).

Comparison of 16 to 23 year-olds, 24 to 34 year-olds and 35 to 45aa=slds

Month 7

For anti-HPV 6, 11 and 18 GMT at Month 7 was highest in tiie 18 t&"23-0ld age group and lowest in
the 35 to 45 year old. In general the GMTSs in each of the & agp yroups were different (95% Cls of the
GMTs did not overlap), and decreased as the age progressaa:

= Among 24 to 34 year-olds anti-HPV 6, 11,26 z2nd 18 GMTs were 82%, 79%, 102% and 87%,
respectively, of the corresponding anti FPVYGMTs among 16 to 23 year-olds.

= Among 35 to 45 year-olds anti-KFV, 11, 16 and 18 GMTs were 74%, 67%, 93% and 71%,
respectively, of the correspondinganii-HPV GMTs among 16 to 23 year-olds.

= The percent seroconversiin 1hr each of the 4 vaccine HPV types was comparable in all 3 age
groups.

Month 24
In general the anti-iPV CGiTs for each of the 4 vaccine types at Month 24 was lower compared to the
GMTs at Month 7-aatthe Month 24 GMTs decreased as age progressed.

=  Amoig 2* to 34 year-olds anti-HPV 6, 11, 16 and 18 GMTs were 64%, 57%, 63% and 60%,
respestively, of the corresponding anti-HPV GMTs among 16 to 23 year-olds.

=\, ~mong 35 to 45 year-olds anti-HPV 6, 11, 16 and 18 GMTs were 62%, 51%, 59% and 50%,
respectively, of the corresponding anti-HPV GMTs among 16 to 23 year-olds.

= The percent seroconversion for each of the 4 vaccine HPV types was higher in the 16 to 23
year-olds compared to that in the other 2 older age groups.

Vaccine HPV type anti-HPV responses in populations with prior HPV exposure

Seropositive/PCR negative population

At Day 1 anti-HPV GMTs were comparable in the vaccine and placebo group. At Month 7 the GMTs
in the vaccine group increased at greater magnitude in the baseline HPV seropositive subjects
compared to those in the HPV-naive population. At Month 24 the GMTs were lower than at Month 7,
but were higher in the baseline seropositive subjects than the GMTs in the PPl population. In the
placebo group there was a steady decline in GMTs.
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Seropositive/PCR positive population

The number of evaluable patients was small. In the placebo group GMTs were somewhat higher than
those observed in the seropositive/PCR negative group. In the vaccine group, the anti-HPV GMTs at
Months 7 and 24 were higher in the seropositive/PCR positive subjects than those in the PPI
population.

Seronegative/PCR positive population

The number of evaluable patients was small. In the placebo group anti-HPV 6, anti-HPV 11 and anti-
HPV 16 seroconversion was observed. At Month 7, 41.2%, 100% (one subject), 23.9% and 4.3% of
subjects who were HPV 6, HPV 11, HPV 16 and HPV DNA-18 positive had seroconverted in the
placebo group. The anti-HPV 6, 11 and 18 GMTs at Months 7 and 24 in the vaccine group werd
somewhat higher in the baseline PCR positive subjects than those in the PPI population, whereas ‘ant:-
HPV 16 levels were slightly lower.

1.3.2.2 Integrated review

The integrated review of the immunogenicity of qHPV vaccine includes data 1wonvthe following
protocols: PO07 (Phase Il dose ranging study of in YAW) ; P013 (Phase Il 2&ficacy study in YAW;
substudies P011 and P012); P015 (Phase Il efficacy study in YAW); P016 (Fkasz 1l adult-adolescent
immunogenicity bridging study); P018 (Phase 111 immunogenicity and safety study in pre-adolescents
and adolescents); and P019 (Phase Il efficacy, safety, and immgnzgenicity study in mid-adult
women).

Baseline characteristics seem to exert some influence on the Nantis 7<inmune response with age as the
strongest predictor for all vaccine HPV types, The decregsesyirr Month 7 anti-HPV natural log titers
associated with one year’s increase in enrolment age werexcaiCulated and corresponded to 2.9%, 2.6%,
2.8% and 3.5% decrease in anti-HPV 6, 11, 16 and 18 GMTSs, respectively. Some variability in
response was seen by race/ethnicity and by geograniic ragion, but no significant pattern was evident.

The integrated review of immunogenicity whowed that age influenced significantly on Month 7 and
Month 24 anti-HPV titres for all vaccine /AP ¢ypes. The type-specific GMTs were highest in 9- to 17-
year-olds and decreased with an increads ia<ne enrolment age, being the lowest in the 35- to 45-year-
olds. The age-related decline in GMTs yvas most pronounced over the 9- to 17-year old age range,
whereafter it was more gradual bitwezn ages 18 to 45. The Month 7 GMTs were 2 to 3 fold lower in
the 35- to 45 year-olds compajed \with those in 9- to 17-year-olds.

At Month 24, the GMTs ¢ thie=dd vaccine HPV types had decreased substantially from the peak at
Month 7 in all vaccine(retipients across age groups. The GMTs for HPV 18 were low in all age
groups, but in partigular rgthe MAW population, where the antibody levels had declined below those
in subjects naturailywinfected. The proportions of subjects who were anti-HPV 6, 11 and 16
seropositive at Might/ 24 remained above 89% in all age groups; the seropositivity rates being 3 to 6
percentage peintsvlower in the 35- to 45 year-olds than in the 18- to 26-year-olds. With respect to
HPV18, ealyvh5% of MAW remained seropositive as opposed to 85% of 9- to 17-year-olds.

1.35 % Discussion
Thelversion 2 of the HPV-4 cLIA assay was appropriately validated.

Protocol 019, at month 7, the qHPV vaccine induced an immune response to all four HPV types.
Seroconversion rates for all HPV type were comparable (>97%). As regards persistence of immune
response, for all HPV types, anti-HPV GMTs declined between Month 7 and Month 24. Anti-HPV 6,
anti-HPV 11, anti-HPV 16 remained above the baseline levels, while for anti-HPV 18 the level was
below that of baseline and somewhat lower than that observed up to 4 years post enrollment in young
women (see variation 11/19) [28.4 mMU/ml) (95%CI: 26.9, 30.0) vs. 33.9 mMU/ml (32.0, 35.9)].

The study demonstrated that administration of the gHPV vaccine to baseline HPV vaccine-type naive
24- to 45-year-old women resulted in anti-HPV 6/11/16/18 responses at Month 7 that were
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significantly lower than those observed in 16- to 23- year-old (non-overlapping 95% ClIs). The
exception was anti-HPV 16 GMTs that were comparable between the two age groups. When analyzed
by the two age strata of MAW, the lowest responses were observed in the 35- to 45-year-olds. It can
be concluded that the magnitude of antibody response to the qHPV vaccine was related to age, with
the highest response achieved in the younger women. The most robust responses were demonstrated
against HPV 16 and the weakest response to HPV 18. At Month 24, the anti-HPV GMTs for all 4
vaccine types had decreased substantially.

Subjects who were positive to the relevant HPV type at baseline had substantially higher GMTs. These
data suggest the gHPV vaccine induces an anamnestic response in individuals seropositive as a result
of prior natural infection.

From the integrated analyses it can be concluded that the vaccine-induced immune responses indviAV./
were inferior to those seen in adolescents and young women. The consequence of these lower<nticody
responses in the MAW population for the durability of efficacy is not known, since no im{nuriorogical
correlate of protection has been defined. The low Month 24 GMTs and seropositivity,ra e HPV 18
raised concern. The data demonstrated that cLIA seems not to be the optimal test to *easure long-term
vaccine induced HPV immunity (since protection in YAW was sustained desoite,seronegativity to
HPV 18). This assay might be too specific measuring only antibodies againzga‘sinigle type-specific
neutralizing epitope on L1 VLPs and not all relevant neutralizing antibodies. Tnerefore, the MAH has
committed to perform serological studies using broader neutralization assays, i.e. pseudo-
neutralization assays, as well as to submit the validation protocol afio*final results using the newly
developed assay measuring the VLP-specific total IgG. The MAH sthiritied the relevant study reports
in April 2009 and they are currently under assessment, as a follow o,/ neasure.

In addition, the long-term surveillance of disease outcomas, i, young adult women will reveal the
significance of the seronegativity to HPV 18. Howewel, considering the lower immune response
observed in vaccinated mid-adult women it is critical to ¢stermine whether this translates to shorter
duration of immunity and necessitates an earlier bposiar dose. At the current stage after a relatively
short duration of follow-up (2.2 years) in study"¢d5no obvious breakthrough infections have been
documented. However, long-term follow-up, of efficacy and immunogenicity in MAW is mandatory.
The MAH has committed to submit a stuqyssynopsis on a long term follow up of vaccine efficacy,
immunogenicity and safety in MAW and'a Piotocol.

Baseline characteristics seemed tgrexeresome influence on the Month 7 immune response with age as
the strongest predictor for all yaceing HPV types. In the multifactor models, BMI was found to be a
significant predictor for Moprtii, 7 #nti-HPV 18 titers and for Month 24 anti-HPV 11, 16 and 18 titers in
18-26 year old female. \!arartunately, BMI was not included in the modeling for the MAW. This
factor is of interest sinCa, th2: qHPV vaccine is similar to the recombinant Hep B vaccine, for which
BMI is a well-knoww, factGs associated with a reduced immune response. The results of the modeling
exercise were difficalt wo interpret, since the significant predictors of Month 7 and Month 24 anti-HPV
responses vari€é\b,=HPV type and by age group in an inconsistent pattern. The MAH was requested to
clarify whether there are any baseline characteristics that are associated with a decreased immune
response(to ¢riPV vaccine that deserve to be mentioned in the SPC. It was shown that multiple factors
infliancad=on the anti-HPV titres. Overall age is the most important predictor of titer response with the
strcagert immune responses observed in youngest subjects below 12 years of age. Importantly, no
Jariicular subgroup has been identified with poor responses to the vaccine. Moreover, the factors
evaiuated have not so far been identified to impact on short-term efficacy. Whether the lower response
associated with some of the factors will affect the durability of immunity is not known at present, but
will be shown in the on-going long-term surveillance studies.

The subjects who were seropositive to the relevant HPV type(s) at baseline had much higher GMTs
than those who were seronegative to the same HPV type(s) at Day 1, suggesting the induction of an
anamnestic response in naturally infected subjects. Among MAW who were seropositive to vaccine
HPV types at Day 1, vaccine induced immune response to the types for which they were positive were
comparable to those observed among YAW who were seropositive to the same type at Day 1.
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Mild to moderate deviations (+1 month with administration of Dose 2 and +2 months with
administration of Dose 3) from the current dosing schedule of a 3-vaccine injection series at Day 1,
Month 2 and Month 6 did not have a major impact on the Month 7 or Month 24 anti-HPV immune
responses.

In conclusion, section 5.1 of the SPC reflects the study results and was endorsed by the CHMP with
minor changes. Furthermore, a paragraph concerning persistent of immune response was included
upon CHMP request to add the percentages of MAW vaccinated women per subtype that remained
seropositive after a follow up of 2.2 years.

The MAH submitted the relevant study reports to measure long-term vaccine induced HPV immunity
test in April 2009 that are currently under assessment as a follow up measure.

1.4 Clinical safety

The MAH has provided the safety analysis of study 019 conducted in 3819 healthy 24 to 4G, y=ar-old
women enrolled in 38 sites in 7 countries. The data are obtained from the start of the study:thriugh the
visit cut-off date of 13-Jul-2007. The cut-off date for SAEs reported to the WAES was 1 6-ivay-2008.
Furthermore, the MAH has submitted an integrated overview of safety data in, the, population of
subjects 9 to 45 years (including studies P007, P013, P015, P016, P018 and P&19)racross the entire
age range. In addition integrated safety data is presented by age, in order {0/provide a comparison
between the age groups (9 to 17 years, 18 to 26 years, 27 to 34 years and 25 to*“45 years). Protocol 019
contributes all subjects in the categories of 27 to 34 years and 35 to 45 eaxs. All safety data in clinical
trials of qHPV vaccine in studies of subjects 9 to 26 years of age he\/ lfeen submitted previously in
the EU to the CHMP in the context of the MAA and subsequent T{/peyll variations.

Furhermore, the MAH proposes the deletion of “Injection-site Wiaisivg’ from section 4.8 of the SPC.

1.4.1 Protocol 019

Patient exposure

Overall, 3819 subjects were enrolled in this/sway; two (2) subjects were randomised but not
vaccinated (resulting in 3817 vaccinated subjects). A total of 1910 subjects received at least one dose
of qHPV vaccine and 1907 subjects receiventat least one dose of placebo.

The mean age was 34.3 years in hoth giaups. Thirty-one percent (31%) of subjects were Asian, 43%
were Hispanic American and 2026 wevré white. Approximately 13% of the subjects originated from
Europe, 13% from North- America,.42% from Latin-America and 31% from Asia.

Adverse events
From Protocol 019 the fullovving observations can be made:
= The proportians o1subjects who reported at least one clinical AE was somewhat higher in the
group thal reseived gHPV vaccine (87.1%) than in the placebo group (81.3%).
= The prGpotion of subjects who reported at least one injection site AE was somewhat higher in
the«group that received gHPV vaccine (76.8%) than in the placebo group (64.3%).
=, The ovoportion of subjects who reported at least one systemic AE was generally comparable
bewveen the two vaccination groups (59.3% in the gHPV group and 60.1% in the placebo
group).
= Few subjects discontinued the study due to an AE (0.4% in the gHPV group and 0.1% in the
placebo group) or a vaccine related AE (0.3% in the gHPV group and 0.1% in the placebo
group).
= A total of 11 subjects who received qHPV vaccine (0.6%) and a total of 15 subjects who
received placebo (0.8%) reported a serious clinical adverse experience (SAE) at any time
during the study. None of the SAEs were determined by the investigator to be related to study
vaccine/placebo.
= There were 5 deaths: one in the placebo group (0.1%) and 4 in the vaccine group (0.2%). The
deaths occurred at least 4 months after vaccination and were not determined to be related to
study vaccine.
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Injection site Adverse Experiences: The most common injection site AEs in both the vaccine and the
placebo group, respectively, were pain (75.3% and 62.0%), swelling (18.7% and 11.3%) and erythema
(14.5% and 10.5). In general the proportion of subjects who reported specific injection site AEs was
higher in the gHPV group than in the placebo group.

Systemic Clinical Adverse Experiences: In both the vaccine and placebo groups, respectively, the
most common clinical AEs were headache (27.8% and 27.5%), pyrexia (11.6% and 12.3%), influenza
(5.2% and 5.4%), nasopharyngitis (4.2% and 4.7%), and dizziness (4.2% and 4.3%). In general the
proportion of subjects who reported a systemic AE was comparable between the vaccination groups.
The exception was pain in the extremity where the proportion of subjects was higher in the qHPV
vaccine group than in the placebo group (4.7% vs 2.2%).

Elevated temperatures: The percentage of subjects in the qHPV vaccine group who had maxiifiur)
temperature >37.8 © C was comparable to that in the placebo.

Serious adverse events and deaths

Deaths

At the time of the closing of the study database for the current analysis 5 sahjests (4 in the qHPV
vaccine group and 1 in the placebo group) died during the study.

The deaths occurred at least 4 months after vaccination. None of the <eaths was determined to be
related to study vaccine.

Serious adverse events

A total of 11 subjects in the gHPV vaccine group (0.6% of the'1908 subjects) and a total of 15 subjects
in the placebo group (0.8 % of the 1902 subjects) reported a SAE at any time during the study. None
of the SAEs was determined to be related to study vaccmeigiacebo. The most common SAESs in both
vaccination groups were pregnancy related (prematiea,labour, ectopic pregnancy). The most common
non-pregnancy related SAE was pelvic inflammatory disease. The incidences were comparable
between the vaccination groups.

New medical history in the safety popu‘ation

The MAH presented the new medical®ccaditions with an incidence > 1% in either treatment group
during the vaccination period (Day, Ixthrough Month 7). The most common new medical conditions
reported were headache (3.3% V3. 4:1%), nasopharyngitis (2.6% vs. 2.1%), and bacterial vaginitis
(2.0% vs. 1.6%). The proportign of subjects reporting new medical conditions was generally
comparable between the twi vaegination groups.

Among nervous system,disarders headache prevailed. No other unlisted neurological symptoms were
specifically descrilad.

The number ana @eicentage of new medical conditions potentially indicative of an autoimmune
phenomenon«ameng all subjects in the safety population reported post month 7 by vaccination group
shows thasthie rmost common diagnosis was hypothyroidism (0.4% in the qHPV group and 0.5% in the
placeba yrolp). Overall the reporting of potential autoimmune conditions was comparable between
vacginatien groups.

caféty in special groups

The initial MAA included safety summaries by concomitant medications including systemic,
immunosuppressive, anti-inflammatory or antipyretic formulations or contraceptives. The MAH
anticipated no differences in safety profiles in this respect in subjects 27 to 45 years of age as
compared to subjects 9 to 26 years and therefore did not conduct such analysis in study P019.

Pregnancy outcomes
Pregnancy outcomes were generally comparable between the two vaccination groups.
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Congenital anomalies

A total of 5 congenital anomalies were reported for pregnancies (live births, foetal losses). Of these, 2
were in an infant (with ventricular septal defect and adrenal neoplasm) and one in a foetus (with
bilateral renal agenesis) born to subjects in the gHPV vaccine group and 2 were in infants (with
hypochondroplasia and congenital hydronephrosis) born in the placebo group. No specific anomaly
could be possibly related to vaccination.

Analysis of pregnancy outcomes in subsets of subjects in protocol 019

Analyses were conducted to evaluate the impact of the qHPV vaccine on pregnancy outcomes among
subjects whose estimated date of conception (ECDn) calculated by last menstrual period occurred
within 30 days of receiving a dose of study vaccine (Proximate Pregnancies).

The outcome of pregnancies that occurred within 30 days of a vaccination reported 1 cat2 irnthe
placebo group but none in the gHPV group. In the group of subjects whose EDCn greater(thay30 days
following any vaccination were 3 cases of congenital anomalies reported in the gHRV grogg but 1 in
the placebo group.

Analysis of pregnancy outcomes in subsets of subjects in the phase Iliaclinical program for
gHPV vaccine

A total of 14 infants born to 14 subjects in the qHPV vaccine group exoerienced a SAE. None was
judged to be vaccine related. A total of 14 infants born to 14 subjects i1 she'placebo group experienced
a SAE.

Serious adverse experiences reported in women who reportad pregnancies
Twelve (12) SAEs were reported by subjects during pregnancy. None of these SAEs were determined
to be vaccine/placebo related.

Administration of qHPV vaccine to lactating woraen
No SAEs were reported among subjects wh& were breast-feeding during the study. Data were
provided in cumulative tabulations of the c@zbined protocols as described below.

1.4.2 Protocols 013, 015, 016, 018 a&a¥2%3 combined

Patient exposure

For the integrated summaries, 2 satety populations were specified (as for the initial MAA and previous

Type-I1 variations).

= Safety population: inciwices all subjects who were enrolled in Protocols 007, 013, 015, 016, 018
and 019 who weceived<only gHPV vaccine or placebo (aluminium or non-aluminium), regardless
of surveillanga, method. This population included 25,274 subjects; 13,686 subjects who received
gqHPV vaccing (123 the subjects who received gHPV vaccine in the extension to Protocol 007 are
not incledeajand 11,588 subjects who received placebo.

= Detatlet\Safety Population: includes all subjects who were enrolled in protocols 007, 013, 015,
026,013 and 019 who received only qHPV vaccine or placebo (aluminium or non-aluminium)
whowvere followed using the VRC-aided surveillance method. This population included 14,034
suhjects; 8,068 subjects who received gHPV vaccine and 5,966 subjects who received placebo.
All subjects in Protocol 019 were followed using VRC-aided surveillance.

Overall the proportion of subjects 9 to 45 years of age who were randomised to receive qHPV vaccine
in the integrated database consisted of 25% of subjects 9 to 17 years of age, 63% of subjects 18 to 26
years of age, 5% of subjects 27 to 34 years of age and 7% 35 to 45 years of age. The proportions for
subjects randomised to receive placebo were 15% of subjects 9 to 17 years of age, 71% of subjects 18
to 26 years of age, 6% of subjects 27 to 34 years of age and 8% of subjects 35 to 45 years of age.

A higher percentage of subjects in the integrated data set who received gHPV vaccine (49.1%)

reported an injection site experience than subjects who received placebo (37.1%). The rates of
discontinuation were not impacted.
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In the detailed safety population the frequency by age of injection site reactions were higher in the
younger age groups (9-17 years old) with more erythema and swelling.

The proportions of subjects reporting a systemic AE were comparable between the vaccination groups.
The most common systemic AEs were headache, pyrexia, nausea and nasopharyngitis. A great
majority of systemic AEs were mild or moderate in intensity both in the vaccine and placebo groups.

In the gHPV group the proportions of subjects reporting systemic AEs were generally comparable
across age groups. The only exception was a higher frequency of pain in the extremity in the older age
category.

The most common SAEs in both vaccination groups were pregnancy related. None of the SAES*was
determined to be related to study vaccine or placebo.

New medical conditions potentially consistent with autoimmune phenomena reported posEmonth 7
among all subjects by vaccination group showed proportions of such reported efernts comparable
between the vaccine and placebo groups.

Overall data from the combined study protocols showed that the proportiofis) of pregnancies with
natural outcome that ended in a negative outcome were comparable between the vaccination groups. A
total of 70 cases of congenital anomaly included 40 cases in the qHP}V aceine group and 30 cases in
the placebo group. The proportions of live births resulting conpgaitat=anomalies were comparable:
2.6% (38/1447) in the gHPV vaccine group and 1.9% (27/1424) ix, theyplacebo group. The number of
pregnancies resulting in congenital anomaly was within the iricideice-iate of 3% to 4% in large health
care systems. No specific medical conditions could be ralated v any of the vaccine groups.

The follow-up of breast-fed infants of mothers vaccinateqd taentifies more SAEs in the gHPV group
compared to the placebo group. There were no patierns or trends in the types of serious adverse
experiences reported in infants who were breastfed c'urifig the vaccination phase of clinical studies. No
safety signals of clinical concern were identifie¢.:ameng these infants.

1.4.3 Discussion

No new or significant safety sigrialsawere identified with the exception of increased incidences of
transient injection-site adverse e¢periences and low-grade fever following vaccination in the new
Medical History safety data ffonyFul9 or the Protocols 013, 015, 016, 018 and 019 combined. The
proportions of subjects wio weported SAEs or who discontinued due to a SAE were low and
comparable between the  vagcination groups. Vaccine-related SAEs occurred in <1% of the subjects.
Reporting frequency. of ad'verse events was similar in the different age ranges except for the higher
frequency of painsin tae extremity in older subjects and somewhat higher frequency of erythema and
swelling in the yoynger age range.

The MAE=prapvsed to delete the “Injection-site bruising” from section 4.8 of the SPC. The tabulation
of sybjecis with Injection Site Adverse Experiences (>1% in one or more vaccination groups) indicate
thateuie, AE “Injection Site Bruising” occurs in 2,1% reports in the gHPV group and in 2.2% of the
paa-aluminium containing placebo vs 2.3% of the aluminium containing placebo. The injection site
adavirse reactions may be well covered by the remaining PTs. “Bruising” is most likely associated with
the injection procedure rather than the nature of the injected product and would thus be considered to
be an adverse effect of vaccination although very rarely occurring. Therefore, the CHMP considers
that “bruising” should remain listed.

The follow-up of breast-fed infants of mothers vaccinated identifies more SAEs in the gHPV group
compared to the placebo group. However, the excess of AEs in the gHPV group was not specific and
not considered related to vaccination.

Use of gHPV vaccine did not impact overall pregnancy outcomes. Nor did administration of gHPV
vaccine to nursing mothers affect the health of the mother or the nursing child. Rates of foetal loss
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were slightly lower among subjects who received qHPV vaccine compared with the placebo groups.
Slightly more foetuses/infants with congenital anomalies were observed in subjects who became
pregnant in the gHPV vaccine group compared to the placebo group. However, the congenital
anomalies that were observed were diverse and deemed to be highly unlikely related to the vaccine.

A comprehensive description of the reported arthritis/arthropathia cases has been provided. A causal
relationship between these diagnoses and qHPV vaccination could not be proven in any of the cases.
According to the cases narratives one case of arthritis was autoimmune in nature and one case was
considered as reactive arthritis caused by an infection. One case reporting a low grade inflammatory
arthropathy was an onset of rheumatoid arthritis and one case of “inflammatory joint” was later
clarified as chondromalacia patellae. The present data do not indicate a direct connection betweeri
gHPV vaccination and arthritis/arthropathy. However, as these conditions may be considerez» a&
autoimmune reactions continuous close monitoring and cumulative presentation of such adversz
events should be performed and all cases should be presented and discussed in future PSURSs.

Among the systemic SAEs determined to be caused by the gHPV vaccine in the combiraa group and
previously reported in MAA and Type Il variations were vaginal haemorrhage anculearative colitis.
However, only one case of gastroenteritis was reported as a related SAE in study*013. The possible
mechanisms for these reactions have not been discussed.

Adverse experiences recommended for close monitoring shall be cumilatively reported on in the
future PSURs. All autoimmune phenomena (including ulcerative colitie),as well as the events of the
vaginal haemorrhage and gastroenteritis should be closely monitated~/vaccine safety in mid-adult
women should be specifically addressed in future PSURS.

Regarding pregnancy, close safety surveillance is cantinucusly ongoing as the MAH maintains
pregnancy registries in the US, Canada and France. Nusuie” countries collect data on exposures to
gHPV during pregnancy. Standardised incidence ratia,on congenital anomalies will be calculated by
comparing the observed and expected cases of ‘zongjenital anomaly in women with inadvertent
exposure to qHPV vaccine during pregnancy.

Studies in HIV infected children and adults¥ire ongoing.

In conclusion, there was no new significantGafety signal identified associated with the administration
of the qHPV vaccine in mid-adult worer ‘in study 019, nor in the combined protocols safety analyses.

1.5 Pharmacovigilance system
1.5.1 Risk Managemé&nti\Pian

The MAH was regeasiad by the CHMP to commit to perform long-term PMS surveillance in MAW.
The MAH commitzec io provide the study synopsis and to submit the study protocol.

A sentinelecatort™at Protocol 019 participants is considered the best option for conducting long-term
post-markating surveillance in a cohort that has been vaccinated some years ago.

The CHNP 7cknowledged that this cohort study is the most relevant for follow-up of gHPV vaccine
effigady and immunogenicity.

e/MAH committed to provide a revised RMP in December 2009.
In addition, there is a need to have an appropriate safety follow-up in the EU for the MAW population.

Therefore, the MAH should continuously and cumulatively report vaccine safety in older women in
future PSURs (see follow up measures).
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1.6 Overall discussion and benefit-risk assessment
Efficacy

The claim of efficacy in MAW is based on one randomized controlled phase 111 efficacy trial (Protocol
019) including 3819 healthy sexually active 24- to 45-year old women. The median duration of
follow-up for this study was 2.2 years. The main goal was to provide data to support that efficacy was
comparable to that shown in young adult women (YAW). The MAH applied to extend the indication
to MAW, including a statement in the indication that efficacy against premalignant genital lesions,
cervical cancer and genital warts has been demonstrated in women up to the age of 45 years. Study
019 was designed to demonstrate the efficacy in MAW with respect to the composite co-prigsary:
endpoints of HPV 6/11/16/18- and HPV 16/18-related persistent infection and clinical disease\(Ci1ly,
AIS and EGLs) and one secondary endpoint HPV 6/11-related persistent infection and clinicai disease.
The scientific basis for these endpoints constituted the natural history of HPV and the résuis of the
clinical program in YAW. The original licensure of the gHPV vaccine in YAW/was=based on
histologically-confirmed efficacy endpoints, i.e. HPV 16/18-related CIN 2/3 and AlSS assurrogates for
cervical cancer, whereas in P019 a virological endpoint, persistent infection (6-monthj*was used. The
primary efficacy population (PPE) (HPV naive) was defined similarly to that imarsrevious studies in
YAW. Two further populations were defined that resembled the MITT-2 ard, MITT-3 populations
used in the YAW studies: the HNRT and FAS population, respectively. The FAS (ITT) population
included all women enrolled in the trial regardless of Day 1 HPV statys, ».e.4also those already infected
or with clinical disease at baseline. No prescreening for HPV statla=was performed before study
enrollment. At baseline 67% of MAW subjects were HPV naive,aad./taus, susceptible to all 4 vaccine
HPV types at study entry. Approximately 8% of MAW were iafectec{HPV DNA positive) with HPV
6, 11, 16 and/or HPV 18 at baseline.

In the HPV naive PPE population vaccine efficacy=was 90.5% (95% CI: 73.7, 97.5) against HPV
6/11/16/18-related persistent infection (PI)/disease), 87.1% (50.6, 95.8) against HPV 16/18-related
Pl/disease and 100% (79.0, 100) against HPV €!11-:elated Pl/disease. Efficacy against CIN 2/3 could
not be shown in the PPE population due todew cases (1 vs. 4 placebo cases) (VE: 75.2% (95% CI -
150.6, 99.5). In the HNRT population vacciie efficacy was lower 74.6% (58.1, 85.3), 71.6% (47.6,
85.5) and 80.2% (51.7, 93.3), respectivens Although P019 was not powered for disease endpoints
(CIN 2/3), efficacy was only 25%jirnth2"HNRT population with 3 cases in the vaccine group and 4
cases in the placebo group. In th2 FAS (ITT) population, very low efficacy was noted for the HPV
6/11/16/18-related Pl/diseasefencooint (VE: 30.9% (11.1, 46.5) and for the more important HPV
16/18-related Pl/disease erdpeinit only nominal reductions were seen (VE: 22.6% (-2.9, 41.9).
Efficacy for the HPV &/11yrelated endpoint was 47.1% (11.4, 69.2). With respect to vaccine HPV
type-related CIN 213, no“africacy at all was observed, not even a trend (VE; 9.9%). The number of
cases in the vaccipg,graup was the same as in the placebo group.

In the initialvassassment of this type Il variation, two major objections were identified. The first
objectionssoncerned the indication of the gHPV vaccine, which covers all women regardless of HPV
status and, tharefore the ITT (FAS) population was considered the most representative population for
MAN, e primary efficacy population, the HPV naive (PPE) population does not reflect the general
panwlation of MAW that will be vaccinated in clinical practice. The poor efficacy results observed in
e J-AS population did not support the MAH’s proposal to include a statement in the indication that
afficacy had been demonstrated in 27-45 year old women. A second objection (safety) was also raised
with respect to the results observed in the PCR positive/seronegative subpopulation suggesting a
negative impact of the vaccine on on-going HPV infection/disease. In addition, several other concerns
were raised in the RSI.

In the MAH’s response to the CHMP’s first Request for Supplementary Information the CHMP agreed
that for demonstration of prophylactic efficacy, the PPE population is the optimal population. The
results in study 019 showed significant efficacy in HPV naive MAW and in similar magnitude as that
shown in young adult women. However, this target HPV naive population is difficult to identify
among sexually experienced MAW and many non-naive women will be vaccinated without deriving
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little if any benefit. Therefore, the CHMP considered critical that the SPC and Pl make it very clear to
the prescribers and patients that efficacy cannot be expected in non-naive women. In the indication
referral should be made to section 4.4 (and section 5.1) where it should be stated that the vaccine is for
prophylactic use only and that the vaccine is not effective against already established HPV
infection/disease prior to vaccination. Furthermore, the MAH was requested to discuss all possible
tools on which to select the target population and to discuss the possibility and usefulness of screening
for HPV DNA status prior to vaccination.

With respect to the safety objection the MAH performed re-analyses and complementary analyses.
Overall, the most significant finding was the inconsistent results observed in the PCR positive group
depending on its serostatus, which would not be expected, other than as a result of multiple analyses ¢t
subgroups with small sample size. Importantly it is difficult to hypothesize a plausible mechanisp=fG:
a negative effect of the vaccine on on-going HPV infections. In addition, the life table analysis of
time-to-clearance of HPV 6 and HPV 16 infection showed no conspicuous difference betvieernthe
vaccine and placebo groups. The “similar” findings in the young adult women as regards (HP}/ 16/18-
related CIN 2/3 in study 013 seemed to be an isolated event only seen in one study «nG atfie-subset of
the Day 1 PCR positive population and did not extend to the MAW population. It véas*soncluded that
the overall pattern was not consistent with a negative impact of the vaccine en revalent HPV
infections.

The issue whether the vaccine has a negative impact accelerating disease” frogression was further
investigated in the FAS population. Data on the cumulative incidence of¢dPV 6/11/16/18-related CIN
2/3 was lower in the vaccine group than in the placebo group suggestigno acceleration of vaccine
HPV type-related disease progression. In contrast, the opposite patiarias shown for CIN 2/3 due to
any HPV type with higher incidence and a steeper curve by tima,iithzwaccine group. This increase in
the vaccine group could indicate the occurrence of type replacement disease. The findings raised
major objections and the MAH was requested to scrutinise all*relevant data and to perform formal
statistical analyses to clarify this issue.

In the MAH’s response to the CHMP’s second.Raquist for Supplementary Information, the major
objection was only partly resolved. The higher iacigence of CIN 2/3 or worse related to any HPV type
in the gHPV vaccine group compared with:he placebo group could be likely attributed to the baseline
imbalance in prevalent infection related /0" now=vaccine HPV types. The data did not lend support to
the hypothesis that the qHPV vaccine®acealerates progression of disease. However, further analysis
was requested as regards non-vaccine4PV types to fully clarify this issue. The results did not suggest
type replacement disease due to tae ¢HPV vaccine, but this issue needs to be closely monitored on a
longer-term basis.

In response to the “other coiicemss” it became clear that the MAH has no valid data to support the use
of persistent infection refated w0 HPV 6/11 as an efficacy endpoint. Therefore the MAH was requested
to re-analyse resuiis obtaitied in study 019 excluding all data on the HPV 6/11-related persistent
infection.

Based on recent dati; including the Koshiol et al meta analysis, persistent infection of 12 months
duration appears o be the most valid endpoint to be used in clinical trials as a surrogate marker for
cervical gancar>The MAH was further requested to address this issue and to provide available P019
data,0r,12 month persistent infection related to HPV 16/18.

ThesviA's evaluation of usefulness of possible pre-screening approaches of HPV status gave meagre
pasiive incremental yield with respect to identifying women who would benefit from vaccination with
He JJHPV vaccine. The MAH was requested to address the issue of HPV vaccination resulting in
missed cancers in mid-adult women due to false security of being protected against cervical cancer
and subsequent failing attendance to the routine cervical screening. At the present time, with the
increasing use of HPV assays it is not unreasonable that genotyping could be used as a pre-screening
tool before vaccination of women above 30 years of age in countries where validated type-specific
HPV techniques are available, to target vaccination to HPV 16/18 naive MAW. The MAH was
requested to address this issue.

The CHMP considered that efficacy has to be shown in the total population or it has to be possible to

define the population which benefits in clinical practice. No efficacy was shown in the general
population and pre-screening will be apparently a difficult option in clinical practice. Furthermore
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vaccination of women who do not benefit is not acceptable and might lead to a false sense of security.
Therefore, the CHMP considered that the indication should not be changed. CHMP recommended to
revise sections 4.4 and 5.1 of the SPC to inform prescribers of the study results and that the use of
Silgard in adult women should take into consideration the variability of HPV type prevalence in
different geographical areas in the general population of 24- to 45-year-old women, and that no
significant efficacy against HPV 16/18-related persistent infection and clinical disease has been
demonstrated. The decision to vaccinate an individual woman 24-45 years old should take into
account her risk for previous HPV exposure and her potential benefit from vaccination. The SPC was
also revised to inform that Silgard is not effective in women already infected/diseased at the start of
vaccination.

In the MAH’s response to the CHMP’s third Request for Supplementary Information,_the majo:
objection was resolved with the submission of supplementary data on cumulative incidence of €liv2/3
or worse related to 10 non-vaccine HPV types in women who were PCR positive to the relevant PV
type at Day 1. These results do not suggest a clinically significant acceleration of disease/prdgression
in the vaccine group compared to the placebo group, however this issue will be reacdresseu-at end of
study, month 48 results. The issue of pre-screening of women >30 years of age “for HPV16/18
positivity prior to vaccination was resolved, since the low prevalence of these tvpes, (<2.6%) in older
women makes this strategy highly cost-ineffective. The SPC already givesya“slear message that
continued attendance of cervical screening programs is critical. Furthermore, geveral paragraphs have
been amended informing the prescribers that the gHPV vaccine is foi prophylactic use only, that
prevalence of HPV types and the women’s risk for previous HPV/exposure should be taken into
account in the decision to vaccinate mid-adult women. In additiop;*hosiidication remains unchanged
and states that efficacy has only been demonstrated in young weamanlaito 26 years of age. The CHMP
considers these measures provide the necessary relevant infoinatiario prescribers. The reanalysis of
the results of study P019 excluding the data on HPV 6/1L pyrsistent infection showed that efficacy
estimates decreased in the combined primary endpoint™freqt 90.5% to 86.0%. Although the large
Koshiol meta-analysis has some limitations, data on i natural course of HPV disease suggest that the
12-month persistent infection is a more reliable ancyrobust predictor of progression to CIN 2/3+ than
the 6-month persistent infection. Therefore in ftturesstudy reports, the CHMP considered that data on
12 month persistent infection should also ba¢included. The results of the analyses of study 019 using a
12 month persistent infection showed t'iat £icacy estimates against HPV 16/18-related persistent
infection and against the combined primas#endpoint were in the same order of magnitude, although
with wider confidence intervals, as‘theyresults of the analyses using the 6-month persistent infection.

Overall, the CHMP considered tihat efficacy has to be shown in the total population or it has to be
possible to define the popuatici’which benefits in clinical practice. Since no statistically significant
efficacy was shown in e peneral population and pre-screening will be a difficult option in clinical
practice, the CHM®R did "¢t endorse the MAH’s extension of indication to include a statement in
section 4.1 of theaSRC that efficacy had been demonstrated in 27-45 year old women. With the
indication remainifioi'unchanged and with the SPC revisions reflecting the results of study 019 and
providing <he‘relevant information to prescribers to decide on the vaccination of individual woman 27
to 45 yeara»0id the CHMP considered that the major objections were resolved,

Impriunogenicity

Thatimmunogenicity data in study 019 showed that the vaccine-induced immune responses in MAW
rerl; inferior to those observed in adolescents and young women, with a 2 to 3 fold lower GMTs
postdose 3 in MAW. The low Month 24 GMTs and seropositivity rate for HPV 18 raise concern. The
consequence of these lower antibody responses in the MAW population for the durability of vaccine
efficacy is not known, since no immunological correlate of protection has been defined. Among MAW
who were seropositive to vaccine HPV types at Day 1, vaccine induced immune response to the types
for which they were positive were comparable to those observed among YAW who were seropositive
to the same type at Day 1. These results suggest that adult women can mount anamnestic responses
that appear as robust as those observed in YAW. Such anamnestic responses are critical to the
durability of the efficacy of vaccines in general, but whether the immune memory induced by the
gHPV vaccine will be sufficient to protect against HPV infection in subjects who have lost
seropositivity, remains to be shown. At the current stage after a relatively short duration of follow-up
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(2.2 years), no obvious breakthrough infections in study 019 have been documented. However, long-
term follow-up of efficacy and immunogenicity in MAW is mandatory. The MAH has committed to
conduct a long-term follow-up study of immunogenicity and vaccine efficacy in a sentinel cohort
(n=1600) in study 019. Furthermore, section (section 5.1) of the SPC was modified to inform
prescribers on results for anti-HPV 18 seropositivity.

In the MAH's response to the CHMP Request for Supplementary Information, the majority of
immunogenicity concerns were resolved. However, it was clarified that the currently used serological
cLIA assay might 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 relevant neutralizing antibodies. Therefore, the MAH has committed
to perform serological studies using broader neutralization assays, i.e. pseudo-neutralization assays, a5
well as to submit the validation protocol and final results using the newly developed assay measiuiing
the VLP-specific total 1gG. Relevant study reports were submitted on April 28, 2009 and are cusreintly
under assessment.

Safety
According to the new information presented in the current application the admiritration of gHPV
vaccine was found to be generally well tolerated across all populations.

The proportions of subjects who reported SAEs or who discontinued due ‘t¢ #"SAE were low and
comparable between the vaccination groups. Vaccine-related SAEs occi'fred in <1% of the subjects.
No safety signals were identified with the exception of increased incide’ices of transient injection-site
adverse experiences and low-grade fever following vaccination. Repoiting adverse events was similar
in the different age ranges except for the higher frequency of naia irjthe extremity in older subjects
and somewhat higher frequency of erythema and swelling®in the=younger age range. The MAH
proposed to delete “Injection-site bruising” from section 4(3 o7 tiie SPC since the incidence of this AE
was shown to be low and very rarely occurring. Bruising,wast likely is associated with the injection
procedure rather than the nature of the injected przeuct and though is considered to be an adverse
effect of vaccination. Therefore, the CHMP consideis that “bruising” should remain listed in the SPC.
The follow-up of breast-fed infants of mothersivaceinated identifies more SAEs in the qHPV group
compared to the placebo group. However tse excess of AEs in the gHPV group was not specific and
not considered related to vaccination.

Use of gHPV vaccine did not impact ‘wvesa:l pregnancy outcomes. Nor did administration of gHPV
vaccine to nursing mothers affect thezhealth of the mother or the nursing child. Rates of foetal loss
were slightly lower among subjelits veho received qHPV vaccine compared with the placebo groups.
Slightly more foetuses/infants wjitn congenital anomalies were observed in subjects who became
pregnant in the gHPV vaicite“group compared to the placebo group. However, the congenital
anomalies that were obsérved were diverse and deemed to be highly unlikely related to the vaccine.

In conclusion all actoimniwiie phenomena (including ulcerative colitis) as well as the events of vaginal
haemorrhage andsgastroenteritis should be closely monitored and cumulatively reported on in the
future PSURSs.

The most=tiaquently reported new medical condition potentially indicative of an autoimmune
phenomeanon as well as arthritis/arthropathy in temporal relationship with qHPV should be specifically
watzied ‘ever. Furthermore, concerning pregnancy, close safety surveillance is continuously ongoing
a3t VIAH maintains pregnancy registries in the US, Canada and France. Nordic countries collect
Jdta on exposures to gHPV during pregnancy. Standardised incidence ratio on congenital anomalies
should be analysed and calculated by comparing the observed and expected cases of congenital
anomaly in women with inadvertent exposure to gHPV vaccine during pregnancy.

In conclusion, the benefit risk balance of Silgard remains favorable in the current therapeutic

indication, and the changes of the SPC reflect relevant study results in mid-adult woman for
prescribers.
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1.6 Changes to the product information

Further to the assessment of the different proposals of the MAH to amend the Product Information and
in the light of the assessment of the submitted data, the Product Information was revised as follows:

SPC

Section 4.1 “Therapeutic indication”

The MAH’s initially proposed to extend the age of indication for women up to 45 years old, based on
submission of study 019.

The claims for the requested indication were not accepted by the CHMP and were withdrawn by=th¢
MAMH. This section remains unchanged.

Section 4.2 “Posology and method of administration”
The CHMP requested to replace the wording “not recommended” by “there is no exparicice™ o better
reflect the information on children below 9 years of age.

Section 4.4 “Special warnings and precautions for use”

This section was revised upon CHMP request to reinforce the message tiiat Silgard is for prophylactic
use only and has no effect on active HPV infections or established clinizaldisease and to make clear
that Silgard does not prevent lesions due to a vaccine HPV type intwuamien already infected with that
HPV type at the time of vaccination. A cross reference to section Zx1 vvs included.

Furthermore a paragraph was included to guide prescribers oy tiie decision to vaccinate an individual
woman 27 to 45 years old as follows:

The use of Silgard in adult women should takesinto consideration the variability of HPV type
prevalence in different geographical areas. In thezlirical study of adult women (24 to 45 years of
age), no statistically significant vaccine efficacy,was observed after 2.2 years of follow-up in the full
analysis set that includes women regardlesycof baseline HPV status (see section 5.1). The decision to
vaccinate an individual woman 27 to 45 yearswold should take into account her risk for previous HPV
exposure and her potential benefit fromvwaesination.

Section 4.5 “Interaction with otlier imedicinal products and other forms of interaction”
The MAH proposal to update/(theynumbers on MAW using hormonal contraceptives was endorsed by
the CHMP.

Section 4.6 “Pregrancy &ad lactation”
The MAH proposal %0 update the numbers of women in the clinical development program that
reported pregnancy wads endorsed by the CHMP.

Section 4:8 “Jridesirable effects”

The,CHN!P ¢ndorsed the update of the numbers in the safety population.

Thesieltsion of the adverse reaction pain in the extremity as common was endorsed by the CHMP.
The'CEIMP did not endorse the MAH proposal to delete “Injection-site bruising”.

&ection 5.1 “Pharmacodynamic properties”

Efficacy in woman 24 through 45 years.

The wording was revised taking into consideration the following:

The proposed paragraph on vaccine efficacy in MAW in line with the young adult women was revised
to mention the efficacy results in HPV naive women and in the overall population women (ITT). The
ITT population is the most representative population targeted in the indication. Data on efficacy
results in the two co-primary endpoints were included of which the HPV 16/18-related infection and
disease endpoint is considered the most important.

The number of women included in P019 was included as well as the duration of follow-up.
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Reference to vulvar and vaginal cancers were removed since vaccine efficacy in these cancers has not
been demonstrated.

Immunogenicity

Since the CHMP considered important to inform prescribers on results for anti-HPV 18 seropositivity,
a paragraph was introduced to include the observed reduced percentage of vaccinated individuals who
remained seropositive (analysed per subtype) after a median follow up of 2.2 years.

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

PL
The PL was updated with minor linguistic changes.

The MAH has agreed with the changes as proposed by the CHMP.

V. CONCLUSION
On 23 July 2009 the CHMP considered this Type Il variation to be acceptdb/e and agreed on the

amendments to be introduced in the Summary of Product Characteristicd. and Package Leaflet, based
of the additional commitments undertaken as clarified below.
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VI.

©oNoT~wWNE

GLOSSARY

AAHS - Amorphous Aluminum Hydrxyphosphate Sulfate
AE — Adverse event

AIS - Cervical Adenocarcinoma in situ

CHMP — Committee for medical products for human use
CIN - Cervical Intraepithelial Neoplasia

Cl - Confidence Interval

cLIA — Competitive Luminex Assay

EGL - External genital lesions

EMEA - European Medicines Agency

. FAS - Full Analysis Set

. FUTURE - Females United To Unilaterally Reduce Endo/Ectocervical Disease
. HPV — Human Papilloma virus

. HNRT - HPV-Naive to the Relevant-HPV-Type
. LEEP - Loop Electrosurgical Excision Procedure
. LLOQ - Lower Limit Of Quantification

. MAA - Marketing authorisation application

. MAH - Marketing authorisation holder

. MAW- Mid-Adult Women

. mMU/ml — Milli-Merck Units per millilitre.

. Pap — Papanicolau’s test

. PCR - Polymerase chain reaction

. PI —Persistent Infection

. PL — Package Leaflet

. PPE - Pre-protocol Efficacy

. PPI - Per-Protocol immunogenicity

. QHPV — Quadrivalent HPV vaccine

. SIL — Squamous Intraepithelial Lesion

. SPC — Summary of Product Characi¢ristics

. STD - Sexual transmitted diseasgs

. ValN - Vaginal intraepithelial heoplasia

. VE - Vaccine efficacy

. VIN = Vulvar intraepithelial 1)2oplasia

. VLP - Virus-like particley

. YAW - Young Adet \WWeman

. LR - Likelihoog' ratio

. PPV — Positive pragictive value.

. MITT - Madiied Intention to Treat-

. SAES = Serinus adverse events

. PTS«Preferred terms

. AES\-~Rdverse events

1o RS- Request for Supplementary information
wFJM — Follow up measure
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