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1. Title and General Information
1.1 Title: Medical Officer’s Review
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1.1.2  Related INDs: ---(b)(4)---

1.1.3  Reviewer’s Name: Nancy B. Miller, M.D., DVRPA, HFM-475

1.1.4  Submission Date: 3/29/07; Resubmission Date: 3/24/09

1.1.5 Review Completed: 10/15/09

1.2 Product

1.2.1 Proper Name: Human Papillomavirus Bivalent (Types 16 and 18) Vaccine, Recombinant

1.2.2
1.2.3

1.3
14
1.5

1.6
1.7

Trade Name: Cervarix
Product Formulation: Each 0.5 mL dose of the vaccine contains:
20 mcg of human papillomavirus (HPV) 16 L1 protein
20 mcg of HPV 18 L1 protein
500 mcg aluminum hydroxide
50 mcg 3-O-desacyl-4’-monophosphoryl lipid A (MPL)
0.624 mg sodium dihydrogen phosphate dihydrate as buffer
Applicant: GlaxoSmithKline Biologics (GSK)
Pharmacologic Category: Vaccine
Proposed Indications from the sponsor: Prevention of cervical cancer (squamous cell
carcinoma and adenocarcinoma) by protecting against the following precancerous or
dysplastic lesions and infections caused by oncogenic human papillomaviruses (including
types 16 and 18 and some non-vaccine HPV types:
e cervical intraepithelial neoplasia (CIN) grade 2 and grade 3 and adenocarcinoma in
situ (AIS)
e cervical intraepithelial neoplasia (CIN) grade 1
e abnormal cytology (i.e., atypical squamous cells of undetermined significance [ASCT]
US], low and high grade squamous intraepithelial lesions [LSIL and HSIL]
e persistent infection
e incident Infection
Indications proposed by CBER: CERVARIX is a vaccine indicated in girls and
women 10-25 years of age for the prevention of the following diseases caused by Human
Papillomavirus (HPV) types 16 and 18:
e cervical cancer
e cervical intraepithelial neoplasia (CIN) grade 2 or worse and adenocarcinoma
in situ (AIS)
e cervical intraepithelial neoplasia (CIN) grade 1
Proposed Population: Females 10-25 years of age
Dosage Form and Routes of Administration: The vaccine is administered by
intramuscular injection as a three dose series at 0, 1, and 6 months. It will be supplied in
0.5 mL single dose vials and prefilled TIP-LOK syringes; and packages of ten 0.5 mL
single dose prefilled disposable TIP-LOK syringes (packaged without needles).
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3. Executive Summary

Cervarix™ is a non-infectious, recombinant vaccine which contains Virus Like Particles (VLPs)
of the L1 capsid proteins of HPV 16 and 18. It is adjuvanted with aluminum hydroxide and
monophosphoryl lipid A (MPL).

Under Biologics License Application (BLA) #125259, the sponsor, GlaxoSmithKline Biologicals
(GSK), agreed to the following indication:

CERVARIX is a vaccine indicated for the prevention of the following diseases caused by
oncogenic human papillomavirus (HPV) types 16 and 18:

e cervical cancer,

o cervical intraepithelial neoplasia (CIN) grade 2 or worse and adenocarcinoma in situ, and

o cervical intraepithelial neoplasia (CIN) grade 1.

CERVARIX is approved for use in females 10 through 25 years of age.

In addition to in vitro and animal studies, data from 13 clinical studies involving ~30,000 females
10-55 years of age were submitted to the BLA in support of licensure. After review of the data,
and in consultation with the Vaccines and Related Product Applications Advisory Committee
(VRPBAC), CBER has concluded that the safety and efficacy data support the licensure of
Cervarix for the stated indication.

EFFICACY

Prophylactic Efficacy

The pivotal efficacy study, HPV-008, was a randomized (1:1), controlled, double blind trial
which recruited 18,000+ women, regardless of cytology status or evidence of HPV exposure, to
compare Cervarix to active control (Havrix) for the prevention of CIN2+, defined as a composite
endpoint of CIN 2,3, AIS and invasive cervical cancer. In the According to Protocol (ATP)'
population, efficacy against HPV 16 and 18 associated CIN2+ was 92.9%, with 96.1%CI (79.9,
98.3). No subjects in either Cervarix or the control group developed invasive cervical cancer
during the study.

In HPV-008, several intent-to-treat analyses were performed to evaluate efficacy in pre-specified
analysis populations. The Total Vaccinated Cohort (TVC)?, in which 26% of subjects were
seropositive and/or PCR positive to HPV 16 and/or 18, provides an estimate of efficacy among
16-25 year old females, regardless of HPV status. In this population, the point estimates for
efficacy against HPV 16/18-associated CIN2+ and any HPV type associated CIN2+, were 52.8%
(96.1% CI: 43.2, 65.3) and 30.4%, (96.1%CI : 16.4, 42.1), respectively. Because a definitive
efficacy trial using cervical disease as an endpoint would not be practical in pre-adolescents,
efficacy of the vaccine in such a population was estimated using the TVC naive cohort, in which
subjects were PCR negative to 14 oncogenic HPV types, seronegative to HPV 16 and 18, and
cytology normal at baseline. In this analysis, the point estimates for efficacy against HPV 16/18[]
associated CIN2+ and any HPV type associated CIN2+, were 98.4% (96.1% CI: 90.4, 100) and

! According to Protocol (ATP) cohort included all subjects who had received all three doses of vaccine, did
not have major deviations from the study protocol, had normal or low-grade cytology at baseline
(cytological abnormalities including atypical squamous cells of undetermined significance [ASC-US] or
low-grade squamous intraepithelial lesions [LSIL] at baseline, and were naive' (PCR and serology
negative) for assessed HPV serotype and remained PCR negative through Month 6. Cases counted
beginning 1 day after administration of third dose.

? Total Vaccinated Cohort (TVC) included subjects for whom data was available, with cases counted
starting 1 day after dose 1.



70.2% (96.1%CI: 54.7, 80.9), respectively. In a secondary analysis, efficacy against HPV 16
and/or 18 related CIN1+ in the ATP cohort was 91.7%(96.1% CI 82.4, 96.7).

The sponsor also conducted virological analyses to demonstrate prevention of persistent infection
in study HPV-008 (secondary endpoint). In the ATP cohort, Cervarix reduced the incidence of
12-month persistent infection with HPV 16 and/or 18 by 91.2% (96.1% CI: 85.9, 94.8). CBER
considered this and other analyses of incident and persistent infection to be supportive of, but not
pivotal to, the evaluation of the vaccine for the sought after indication. This approach is
consistent with recommendations from the November 2001 VRBPAC meeting, in which CIN2+
was established as the optimal surrogate endpoint for efficacy studies in the prevention of cervical
cancer.

Prophylactic efficacy in an HPV naive population (defined as PCR negative for 14 oncogenic
HPV types, seronegative for HPV 16/18, and cytology normal at baseline) was also evaluated in
the phase IIB study, HPV 001/007. In this study, 1,113 females 15-25 years of age were
randomized to Cervarix or aluminum hydroxide control. The estimate of efficacy for the primary
endpoint of incident infection with HPV 16/18 in the ATP cohort was 92.6% (95% CI: 64.5,
98%). An extension of HPV 001/007, in which 776 subjects were followed for up to 6.4 years,
was designed to evaluate long term efficacy for the pre-specified endpoints. In this analysis,
efficacy against 12 month persistent infection with HPV 16/18 was 100% (98.67% CI: 74.4, 100).
In addition, although the study was not powered for CIN2+, secondary analysis for this endpoint
generated a point estimate of efficacy of 100% (98.67% CI: 28.4, 100). Among the subset of
subjects followed for 6 years, 0 cases of HPV 16/18 persistent infection and 0 cases of HPV
16/18 associated CIN2+ occurred in the Cervarix group. The 98.67% confidence interval
reflected in this final analysis results from statistical adjustment for analyses previously
conducted.

Prevention of Non-Vaccine HPV Type Infection and Disease

In HPV-008, the estimate of efficacy in the TVC naive cohort demonstrated that there was a
reduction of CIN2+ irrespective of HPV type by 70.2% (54.7, 80.9%). The major contribution
appears to be due to prevention of CIN2+ lesions related to HPV-16 and/or HPV-18. However,
since approximately 56% of CIN2+ lesions were related to HPV 16 and/or HPV-18 in the control
group, the 70.2% point estimate of efficacy in prevention of CIN2+ lesions irrespective of HPV
DNA detected indicates that there may be some additional impact in reduction of CIN2+ lesions
related to prevention of non-vaccine HPV types.

To further explore the effect on non-vaccine HPV types, study HPV-008 included a secondary
objective which was a composite endpoint of prevention of CIN2+ associated with the following
oncogenic HPV types: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68. In this analysis
the efficacy estimate in the ATP cohort was 54.0% (96.1% CI: 34.0, 68.4). Because HPV 16
and/or 18 were detected in many of the lesions in the control group but not in the vaccine group,
it was clear that these two types had a substantial impact on the composite endpoint analysis.
Therefore, perhaps the best estimate of the impact on non-vaccine types comes from a post hoc
analysis in which HPV 16 and 18 were excluded. Here, the point estimate for efficacy in the
prevention of CIN2+ associated with the remaining 12 oncogenic HPV types in the ATP cohort
was 37.4% (96.1% CI: 7.4, 58.2).

Determining the contribution of individual non-vaccine HPV types to prevention of
histopathologically confirmed disease is complex. CBER’s approach was to exclude col’
infections with HPV 16 and/or 18, adjust for multiplicity, and estimate efficacy in the prevention
of CIN2+ for each non-vaccine type individually. In this analysis, prevention of CIN2+



associated with HPV 31 was statistically significant in both the ATP and TVC naive cohorts, with
estimates of efficacy of 89.4% (99.7%CI: 29.0, 99.7%) and 100% (99.7%%CI: 36.3, 100%),
respectively. In the case of most of the other 11 oncogenic non-vaccine HPV types tested when
HPV 16 and/or 18 containing lesions were excluded from the anlaysis, none of the estimates of
efficacy reached statistical significance.

Therapeutic Efficacy

In HPV-008, there was no apparent reduction in CIN2+ lesions associated with HPV 16 and/or 18
in women who were PCR positive for the relevant HPV type at baseline, regardless of serostatus
(and with normal or low-grade cytology). In this analysis, vaccine efficacy was 0.5% (96.1% CI:
-47.7, 32.9%).

Efficacy Bridge to Female 10-14 years of age

Efficacy analyses of non-naive subjects (seropositive and/or PCR positive at baseline) as
compared to naive subjects for HPV 16 and/or 18 related CIN2+ for HPV 16/18 related CIN2+
suggest that Cervarix has limited efficacy in non-naive subjects. Thus, females who have not
been exposed to HPV serotypes in the vaccine, among them pre-adolescent females who have not
yet been exposed to HPV infection through sexual exposure, may benefit most from being
vaccinated prior to HPV exposure.

Because the incidence of HPV-related genital lesions is very low before the onset of sexual
activity, a placebo-controlled efficacy trial based on histopathological endpoints in subjects <16
years of age would be impractical. CBER therefore accepted immunogenicity bridging studies as
a reasonable approach to inferring protection in this age group. A serology bridging study, HPV[]
012, was conducted to compare the immune response to Cervarix of females 10-14 years of age
to that of females 15-25 years of age. In this study, the geometric mean titers (GMTs) and
seropositivity rate of females 10-14 years of age was non-inferior to those of females 15-25 years
of age. The seropositivity rate was 100% in both age groups, and the GMTs of anti-HPV-16 and
anti-HPV-18 were more than twice as high in the 10-14 year old females compared with the 150
25 year old females.

In addition, the sponsor compared the immune response of females 10-14 years of age
(participating in study HPV-013) following three doses of Cervarix to the response of females 1501
25 years of age who participated in the HPV-001 efficacy study. The sponsor demonstrated that
one month following the third dose of Cervarix, the HPV 16 and 18 GMTs of girls 10-14 years of
age were higher than those of females 15-25 years of age who participated in the efficacy study
HPV-001.

Duration of Efficacy

The longest period of follow-up with efficacy endpoints comes from study HPV 001/007, in
which 6- and 12-month persistent infection and CIN2+ were assessed in subjects for up to 6.4
years. Analyses of efficacy related to HPV 16/18 from this study, in which subjects were HPV
naive at baseline, are as follows: prevention of 6-month persistent infection, 100% (98.7%CI
86.2, 100); prevention of 12-month persistent infection, 100% (98.7%CI 74.4, 100); prevention of
CIN2+, 100% (98.7%CI 28.4, 100).

The full duration of efficacy has not yet been determined. It is also not yet clear whether booster
doses will be necessary. The sponsor is conducting several long-term follow-up studies (one a
further extension of study HPV-001/007) to provide additional data regarding the duration of
efficacy of the vaccine.)



IMMUNOGENICITY

Cervarix is adjuvanted with ASO4, a combination of aluminum hydroxide (AIOH;) and
monophosphoryl lipid A (MPL). If approved, Cervarix would be the first vaccine licensed in the
U.S. which contains MPL as a component of the adjuvant. In preclinical studies and phase Ila
trials, the sponsor demonstrated higher initial titers with the addition of MPL over AIOHj; alone.
In subjects followed to 4 years, the difference persisted with statistically significantly higher
GMT’s (by most measures) in the ASO4 group. No correlate of protection has yet been
established for prevention of HPV infection and disease, primarily because the low number of
cases among vaccinees (with either Cervarix or Gardasil® vaccine) prevents meaningful analysis
of a possible correlation between vaccine failure and vaccine-induced anti-HPV titers. Therefore,
the clinical significance of higher titers demonstrated with ASO4 is not yet clear.

Immunogenicity was measured by ELISA titers, which were shown to correlate well with
pseudovirion-based neutralization assay titers (PBNA). In each study, GMT’s in the Cervarix
group were considerably higher than those in subjects with serological evidence of a history of
natural infection. Seroconversion rates (SCR) in study HPV-008 were 99.5% at 1 month post-
dose 3. Additionally seroconversion rates remained high (~98%) in the subset of subjects
followed to 76 months in HPV-001/007.

Additional Indications requested by sponsor

e Prevention of HPV 16 and 18 infection (incident and persistent infection, 6- and 12-month
definition): In general, CBER has indicated infectious disease vaccines for the prevention not
simply of infection, but for prevention of the disease caused by the infectious agent.
Considering also that the recommendations of the November 2001 VRBPAC that CIN2+ is
the optimal surrogate for prevention of cervical cancer, CBER did not concur with the
indication of prevention of HPV 16 and/or 18 infection.

¢ Prevention of abnormal cytology associated with HPV 16 and/or HPV-18: CBER did not
concur with the indication for prevention of HPV 16 and/or HPV-18 related abnormal
cytology, because of error inherent to the test itself, particularly its low sensitivity, and
because mildly abnormal cytology does not always lead to definitive cervical therapy.

SAFETY:

In the BLA submission, 12,785 females 10 through 25 years of age received at least 1 dose of
Cervarix and 10,928 females 10 through 25 years of age received at least one dose of control
vaccine (either Havrix formulation or aluminum hydroxide) in 9 studies. Controlled studies
included HPV-001/HPV-007, HPV-008, and HPV-013. Subjects 18-25 years of age participating
in an ongoing study (HPV-009) were included in the overall reports of deaths and serious adverse
events. In addition, subjects 26-55 years of age participating in a separate ongoing study (study
HPV-015) in which subjects received Cervarix or aluminum hydroxide were included in the
overall totals for deaths, serious adverse events, and pregnancy outcomes for complete reporting
of the safety experience with Cervarix.

Injection Site Reactions: In three controlled trials (HPV-001/007, HPV-008 [subset completed
vaccine report card], and HPV-013) and three uncontrolled studies (HPV-012, HPV-014, and
HPV-016) in which solicited local adverse reactions and general adverse events were monitored
using Vaccine Report Cards, a higher proportion of Cervarix recipients experienced pain at the
injection site (~91.8%) within the 7 days after any dose, as compared to control formulations
(78.0% for HAV 720 in 15-25 year old females and 64.2% for HAV 360 control in 10-14 year old
females; and 87.2% for aluminum hydroxide control in 15-25 year old subjects). In addition, a
higher proportion of Cervarix recipients reported redness and swelling at the injection site as
compared to any of the control groups.

10



General Adverse Events: In the same studies as noted above, the proportions of subjects with a
systemic adverse event within 7 days after any dose were generally similar to subjects in the
control groups, although the rates varied by ages of subjects.

Unsolicited Adverse Events: These events were collected for 30 days after vaccination in the
same studies for which local adverse events and general adverse events were recorded on vaccine
report cards. The rates for these events were generally comparable across treatment groups for
the combined controlled (study HPV-001/007, HPV-008, and study HPV-013) and uncontrolled
trials (study HPV-012, HPV-014, and study HPV-016). In females 15-25 years of age in study
HPV-008, the incidences of unsolicited AEs in the 30 days after vaccination were similar in both
groups (42.5% HPV, 43.6% HAV). Grade 3 unsolicited AEs were reported in similar proportions
of subjects in each treatment group (7.6% HPV and 6.9% HAV). The most common unsolicited
AEs were headache, influenza, gynecological chlamydia infection, nasopharyngitis,
pharyngolaryngeal pain, and dizziness. In females 10-14 years of age in study 013, the
proportions of subjects with at least one unsolicited AE were similar in the two groups (37.3%
HPV, 41.4% HAV). Infections were most frequently reported unsolicited AE in the 30 days after
vaccination (21.8% HPV, 23.3% HAYV), followed by respiratory illnesses (6.5% HPV, 5.2%
HAV).

Adverse Events/Serious Adverse Events leading to discontinuation from studies: In the
Complete Response letter of 12/14/07, CBER requested a summary of adverse events which led
to discontinuation across studies by treatment groups. In studies submitted to the BLA, from a
total of 29,953 subjects included in the pooled safety analysis, 72 subjects were withdrawn due to
an AE or SAE (43 subjects received Cervarix [0.27%] and 29 subjects received control [0.21%]).
A total of 31 subjects withdrew due to an SAE (14 subjects received Cervarix [0.09%] and 17
subjects received control vaccine [0.12%]). Of these, sixteen events were fatal events and the
other 15 subjects withdrew due to other SAEs, none of which were assessed as causally related to
vaccination by the study investigator.

The 15 non-fatal SAEs resulting in withdrawal include the following:

o 7 subjects who received Cervarix: the withdrawals were due to multiple sclerosis, a prolapsed
vertebral disc, moderate dermatological infection, invasive ductal carcinoma stage I (left
breast), cervical adenocarcinoma, and spontaneous abortion (2 subjects);

e 8 subjects who received Havrix (360 EL.U. HAV antigen and 250ug Al1(OH)3 per 0.5 mL
dose): the withdrawals were due to enteritis, abdominal pain, renal abscess, anorexia nervosa,
cervical carcinoma stage 0, malignant neoplasm, uterine prolapse, and multiple trauma
following an automobile crash.

There were in total 41 other subjects who experienced non-serious adverse events that led to
study withdrawal, of which 29 subjects received Cervarix (0.18%) and 12 subjects received
control vaccine (0.09%).

Serious Adverse Events: In the Complete Response letter of 12/14/07, CBER requested a
summary of serious adverse events across studies by treatment groups. In the pooled safety
database, inclusive of controlled and uncontrolled studies which enrolled females 10 through 72
years of age, 5.3% (862/16,142) of subjects who received Cervarix and 5.9% (814/13,811) of
subjects who received control vaccine reported at least one serious adverse event, without regard
to causality, during the entire follow-up period (up to 7.4 years). In the vaccination period
(Month 0 to Month 6), 1.3% of subjects in each group (206/16,142 Cervarix recipients and
180/13,811 control subjects) reported a serious adverse event. Among females 10 through 25
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years of age enrolled in these clinical studies 6.4% of subjects who received Cervarix and 7.2% of
subjects who received the control vaccine reported at least one SAE during the entire study period
(up to 7.4 years). There was no imbalance in the proportions of subjects who experienced a
serious adverse event across studies. In review of serious adverse events by System Organ
Classification, there was no apparent imbalance between the Cervarix and control groups.

Deaths: In the Complete Response letter of 12/14/07, CBER requested a summary of deaths
across studies by treatment group. During 7.4 years of follow-up across all studies in which
57,323 females 10-72 years of age were enrolled, a total of 37 deaths were reported: 20 in
subjects which had received Cervarix (0.06%, 20/33,623) and 17 in subjects who received control
vaccine (0.07%, 17/23,700). The most common causes of death were motor vehicle accident and
suicide. Among females 10 through 25 years of age enrolled in clinical studies, 17 deaths were
reported (0.06%, 10/16,142 of subjects who received Cervarix and 0.05%, 7/13,811 of subjects
who received control vaccine).

Other Issues identified during the clinical review

At the time of the original BLA submission, several issues were identified for which CBER
required additional information prior approving the application. A complete response letter was
sent to the sponsor on 12/14/07. The clinical issues are discussed below.

¢ CBER requested that GSK provide evidence that there are no safety issues related to inclusion
of the adjuvant (AS04). The sponsor provided additional analyses related to assessment of
neuroinflammatory events and autoimmune events.

» New Onset Chronic Diseases (NOCDs): During the vaccination period through Month 7,
the proportions of subjects with such events were comparable at 1.2% in the Cervarix
group (163/13,591) and 1.0% in the pooled control group (119/11,341). In the entire
observation period, the proportions of subjects with such events were comparable at 2.4%
in the Cervarix group (342/13984) and 2.6% in the pooled control group (309/11,724).
The most commonly reported NOCDs were asthma, hypersensitivity and urticaria, as seen
in the initial pooled safety analysis of NOCDs. The percentage of subjects reporting these
events was low and similar among the treatment groups.

» New Onset Autoimmune Diseases (NOADS): In subjects available for this analysis, there
were 0.2% in each treatment group during the vaccination period (25/13,591 for Cervarix
group and 19/11,314 for control group). In the entire study period, 0.7% Cervarix
recipients (96/13,984) and 0.8% pooled control (88/11,724) reported a new onset
autoimmune disease. In subjects 10 through 25 years of age, the incidence of potential
NOAD:s in the Cervarix and control groups was 0.8% (96/12,533 subjects) and 0.8%,
87/10,730 subjects, respectively, during the 4.3 years of follow-up (mean 3.0 years). The
most common events reported were hypothyroidism (0.2% Cervarix group and 0.3%
pooled control), hyperthyroidism (0.1% in each group), psoriasis (0.1% in each group) and
inflammatory bowel disease (0.06% Cervarix and 0.04% pooled control).

» Neuroinflammatory Events: At the time of the original BLA submission, a nominal
imbalance in events of potential neuroinflammatory etiology was noted: six in the HPV [
AS04 group and three in the pooled control group. The 6 events in the HPV-AS04 group
included optic neuritis [clinically isolated syndrome] 9 days postdose 1; multiple sclerosis
[clinically isolated syndrome] 25 days postdose 2; myelitis (uncertain diagnosis) 47 days
postdose 2; demyelinating disease [clinically isolated syndrome] (129 days postdose 2;
optic neuritis [clinically isolated syndrome] 15 months postdose 3; optic neuritis and
multiple sclerosis [clinically isolated syndrome] 17 months postdose 3. The 3 events in the
pooled control group included multiple sclerosis 60 days postdose 1 (possibly not new
case); optic neuritis [clinically isolated syndrome] 134 days postdose 3; optic neuritis
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[clinically isolated syndrome] 23 months postdose 3. In additional follow-up provided in
March 2009, 4 additional cases were diagnosed in the HPV group. Two of these subjects
developed multiple sclerosis, 1 optic neuritis, and 1 myelitis. Because of the interval from
vaccination to event (2-6 yrs), these additional 4 cases were not thought to be temporally
related to vaccination (events which occurred within 12 weeks of vaccination were
considered to be plausibly related to receipt of vaccination). In GSK’s meta-analysis for
HPV-AS04 products in controlled studies, the overall relative risk was increased at 2.33,
but not statistically significant (95% CI: 0.53, 13.97). (Specific events had relative risks as
follows: multiple sclerosis relative risk = 1.50 [95% CI: 0.17, 17.97]; optic neuritis relative
risk = 3.00 [95% CI: 0.24, 157.50]). GSK’s expert panel concluded that there was not an
increased risk of developing neuroinflammatory disorders following vaccination with
MPL-containing vaccines. CBER consulted an outside expert neurologist who concluded
that the data were insufficient to establish a link, although they were sufficient to raise
concern, and further monitoring was recommended (post-marketing reports).

» Events of Potential Autoimmune Disease in Musculoskeletal System Organ Class: In
response to request from CBER, GSK performed an analysis of musculoskeletal events
potentially related to immune mediated etiology, e.g., arthritis, fibromyalgia. In the
resulting meta-analysis for MPL containing products, cases were reviewed in blinded
manner by a panel of theumatologists. The overall relative risk for HPV-AS04 containing
products in controlled studies over entire study period was 1.31 (95% CI: 0.79, 2.20). The
most frequently reported musculoskeletal events were arthritis, fibromyalgia, rheumatoid
arthritis, systemic lupus erythematosus and arthropathy. In an extended analysis
recommended by the expert panel using additional MedDRA terms, the relative risk for
entire study period for HPV-AS04 vaccines in controlled trials was 1.08 (95% CI: 0.68,
1.72). GSK also submitted a Time to Onset analysis with review by one additional blinded
expert in 8/09. In that assessment, further calculations were made of relative risks of
immune-mediated rheumatologic events with a confirmed diagnosis adjudicated by the
expert panel for subjects reporting at least one event (Levels 1 controlled studies, Total
vaccinated cohort). During the time at risk (1 to 6 months after last vaccination), 4 events
occurred (3 HPV-AS04, 1 control) with a relative risk = 3.00 (95% CI: 0.24, 157.41). For
the anytime at risk period, there were 14 events, 7 in each group, relative risk = 1.00, (95%
CI: 0.30, 3.34).

» Grave’s disease: CBER also requested that GSK re-evaluate Grave’s disease in their metal’|
analysis of subjects who received MPL versus non-MPL containing vaccines. In the
update provided by GSK, there were no imbalances statistically when comparing the rates
of disease between the MPL group and the non-MPL group.

At time of licensure, CBER and GSK were discussing a study in a US Managed Care
Organization (MCO) to assess neuroinflammatory events and autoimmune diseases (as a
composite and individually). This study will be conducted as a post-marketing commitment
(see overview section).

Pregnancy Outcomes:

Overall, pregnancy outcomes were similar among subjects receiving Cervarix, Havrix and
aluminum hydroxide. In a post-hoc subgroup analysis there was an imbalance in the rate of
spontaneous abortions between the Cervarix and the Havrix group among vaccine recipients
with pregnancies around the time of vaccination. CBER requested additional analyses to
include the pregnancy outcomes in study HPV-009 as well as for all studies. In addition, the
comparisons of congenital anomalies and stillbirths were also requested.
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Spontaneous Abortions

While women were advised not to become pregnant during Cervarix studies, nonetheless
18.6% (3696/19,871) in the Cervarix group and 20% (3580/17,548) of the pooled control
subjects did become pregnant. Of the pregnancies that occurred, 2.0% (396/19,871) and 2.1%
(365/17,548) in the Cervarix and control groups, respectively, had an estimated date of
conception within -30 to +45 days of vaccination. In this risk window in the 15-25 year old
subjects, 13.51% for Cervarix, 8.33% for aluminum hydroxide, and 8.92% for Havrix 720
control of documented pregnancies ended in spontaneous abortions. In females > 25 years of
age, the proportions were similar for Cervarix (19.05%) and aluminum hydroxide control
(20.0%). The following limitations to assessing spontaneous abortion rates in this situation
were noted: (1) the studies were not designed to assess the possible effects on pregnancy; (2)
spontaneous abortion was not a pre-specified outcome the clinical trials were not designed to
study spontaneous abortion; (3) the choice of risk window was not pre-specified; (4) the
imbalance at issue was largely among subjects who became pregnant after they were
vaccinated; very few subjects with established pregnancies were actually vaccinated because
each subject received a urine HCG (pregnancy test) the day of vaccination and if positive,
vaccination was deferred; (5) the rate of spontaneous abortion in each group, including the
Cervarix group, was consistent with background rates reported in the literature (9-21%); (6) in
pregnancies which occurred around the time of vaccination, there was no difference in the
mean time to spontaneous abortion in each group; and (7) pre-clinical reproductive toxicology
studies did not identify any increase in risk. However, the result of a National Cancer Institute
(NCI) analysis was that the statistician could neither refute nor confirm an increased rate in
spontaneous abortion among vaccine recipients. (In that analysis, the 1-sided P-value for the
primary permutation test was 0.16 using the nearest vaccination as the reference date. Among
pregnancies with estimated conception date between day 0 and 89 from nearest vaccination,
the miscarriage rate was 15.4% (58) miscarriages in the treatment arm and 9.6% (34) in the
control arm (1-sided P-value of 0.036 did not meet the standard threshold for significance.) In
addition, the Independent Data Monitoring Committee found no evidence for causal
association between HPV and spontaneous abortion, but could not exclude a possible
association between HPV vaccine and spontaneous abortions in the first 90 days after
vaccination and onset of pregnancy. CBER concluded that the imbalance in rates of
spontaneous abortions met regulatory criteria for a safety signal. Therefore, GSK will be
required to conduct a post-marketing study to evaluate pregnancy outcomes, particularly
spontaneous abortions.

A US pregnancy registry is to begin immediately following licensure. Discussions are
ongoing as to final study to be conducted, and the sponsor has agreed to conduct such a study.
The US pregnancy registry would be augmented by 3 additional data sources: the ongoing
pregnancy registry in the United Kingdom; the ongoing clinical studies HPV-040 (Finnish
community trial), HPV-024 (long-term follow-up study of HPV-001 and HPV-007) and HPV-
055 and HPV-057 (cross-over vaccination of subjects in HPV-008); electronic capture of
pregnancy outcomes in the phase IV US based Managed Care Organization safety study.
Congenital anomalies: CBER requested a full accounting of congenital anomalies which
occurred in clinical studies with Cervarix, including explanation of an occurrence of
ventricular septal defect (VSD). CBER noted that there was a neonate with a ventricular
septal defect (VSD) whose mother participated in Study HPV-009 and received dose 2 of
Cervarix approximately 5 weeks prior to her last menstrual period (LMP). A second neonate
whose mother received aluminum hydroxide also developed a VSD, but the time interval
between vaccination and estimated date of conception was 714 days, and temporal association
in this second case is not apparent. From the full results provided to the BLA for VSDs and
congenital anomalies, the events appear unrelated to HPV vaccine. Furthermore, a group of
external experts consulted by GSK concluded that there is no evidence that the risk of birth
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defects in children of women who were immunized with Cervarix prior to pregnancy is

measurably increased or that any particular birth defect occurs in excess among these children.

However, the experts further expressed the opinion that the data available to assess the

potential reproductive toxicity of Cervarix was limited.

o Stillbirths: CBER also requested that GSK present these events across studies. The number
of subjects who became became pregnant and in which the child was stillborn was
approximately the same in each group across studies. There were 19 such events in the pooled
control group and 20 such events in the Cervarix group.

e Analysis of child cases (serious adverse events) and abnormal infant outcomes: A total of
92 child case reports including abnormal infant outcomes (other than congenital anomalies)
were reported from 87 study subjects (including 5 twin pregnancies) in GSK sponsored
studies up to the data lock point of August 31, 2008. These reports were from 37 subjects in
the Cervarix group, 12 subjects in the aluminum hydroxide (control) group and 38 subjects in
the Hepatitis A vaccine (HAV 720 control) group; one subject did not receive any study
vaccination. The most commonly reported events were associated with prematurity: 46 study
subjects delivered 50 premature infants (including 4 twin pregnancies).The most commonly
reported events were as follows:

» Respiratory disorders related to hypoxia (perinatal): fetal or neonatal respiratory distress
syndrome or asphyxia (56 infants), neonatal aspiration (10 infants) and respiratory failure
(12 infants).

» Prematurity reported in 44 infants (6 twins) from 38 study subjects, and

» Jaundice, reported in 39 infants (1 twin).

The Vaccines and Related Biological Products Advisory Committeee (VRBPAC) meeting: On
September 9, 2009 following presentations by the manufacturer and by FDA, the VRBPAC voted
12/13 that the data supported the efficacy of Cervarix to prevent HPV 16/18 related cervical
cancer and precancerous lesions CIN and AIS in females 15-25 years of age. The committee
voted 12/13 that immunogenicity bridging data support effectiveness for prevention of HPV
16/18 related cervical cancer and precancerous lesions CIN and AIS in adolescent females 10-14
years of age. CINI1+ was not considered to be as predictive of development of high-grade
dysplasias and there was discussion about its inclusion in the indication. The committee was also
asked to comment on the strength of the data supporting efficacy in prevention of non-vaccine
HPV types. The chairperson summarized the discussions by indicating that there was good basis
fo concluding that this bivalent vaccine does protect against some non-vaccine serotypes, most
likely those to which there has been demonstrated cross protection in animal models or cross
neutralization, but that they were uncomfortable with the term “any non-vaccine HPV type”. There
was some difference of opinion as to whether there was need to be any more specific than that with
regard to specific types, particularly HPV-31. Caution was also advised in regards to assays used
and their ability to differentiate between non-vaccine HPV types. Safety issues of concern were also
discussed, namely neuro-inflammatory and autoimmune events, as well as the issue of spontaneous
abortion. Strong post-marketing studies were advised to follow these events. Two committee
members advised caution for use in females with pre-existing autoimmune disease.

Pediatric Research Equity Act Requirements

Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c¢), this Biologics License
Application is required to contain an assessment of the safety and effectiveness of the product for
the claimed indication in pediatric age groups. Effective upon approval of the supplement, the
product will be lableled for use in children 10 years of age and older. A deferral for children 9
years of age was granted because the product was ready for approval before studies in this age
group were complete. The applicant has committed to completion of Study 048, which will
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generate safety and immunogenicity data adequate to evaluate the vaccine for use in children 9
years of age.

The applicant requested a partial waiver from the requirements of PREA for children 0-8 years of
age. The review team agreed to grant the waiver request because necessary studies are
impossible or highly impractical and there are too few children with the disease/condition to
study. The Pediatric Review Committee (PeRC) concurred with this decision.

Post-marketing commitments and requirements (See FDA approval letter for final wording
of Post-Marketing commitments):

Post-marketing Requirement: FDA has determined that GSK is required to conduct a
postmarketing study pursuant to section 505(0)(3)(B)(iii) of the Act based upon a subgroup
analysis of clinical trial data demonstrating a numerical imbalance in spontaneous abortions
among Cervarix recipients whose pregnancies occurred around the time of vaccination (defined
as the last menstrual period occurring 30 days before until 45 days after vaccination), compared
to control subjects. These findings were evaluated in an exploratory analyses conducted by the
National Cancer Institute (NCI) which identified higher rates of spontaneous abortion among
those 15 to 25 years of age who received Cervarix around the time of conception (estimated date
of conception between day 0 to 89 from nearest vaccination). GSK is required to conduct the
following study:
Analytic Epidemiologic Study to Assess the Risk of Spontaneous Abortion Following
Cervarix Administration: GSK has committed to a post-licensure analytic epidemiologic
study to assess the risk of spontaneous abortion following Cervarix vaccination. The primary
study population will be comprised of women whose estimated date of conception lies between
—30 days and +90 days from nearest Cervarix vaccination, relative to a comparison group. The
study will include karyotype analysis in a subset of women in order to address the issue of
background spontaneous abortions due to chromosomal abnormalities. While the study design
is still under discussion, all aspects of the final study protocol are subject to FDA review and
ultimate approval pursuant to Section 505(0)(3) of FDAAA. GSK has committed to providing
the draft protocol within two months after vaccine licensure followed by the final study
protocol within 6 months after vaccine licensure. Study initiation will preferably occur within
six months but no later than 12 months after protocol finalization. Interim reports will be
submitted to the FDA every 6 months for the duration of the study.

CBER acknowledges the timetable GSK submitted on September 21, 2009, which states that
GSK will conduct this trial according to the following schedule:
¢ Final Protocol Submission: April 2010

Study Completion Date: The study completion date will be subject to the final study design (case
control versus cohort study) which is still under discussion. Additionally, the study completion
date will be to subject to other factors impacting patient accrual, including overall vaccine uptake,
date of study initiation, pregnancy avoidance behaviors among vaccine recipients, and size of the
surveillance population. The anticipated study completion date will be when subject enrollment
is sufficient to detect an increased relative risk of approximately 2.0 for spontaneous abortions.

Final Report Submission: 6 months after study completion
GSK is required to report periodically ti FDA on the status of this study. GSK also will be

required to periodically report to FDA on the status of any study or trial otherwise undertaken to
investigate a safety issue associated with Cervarix.
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Postmarketing commitments include the following:

GSK has committed to conduct a US-based Phase IV, observational, cohort study in a
managed care organization. The overall objective is to evaluate the incidence of new onset
autoimmune disease among Cervarix recipients 10 through 25 years of age 12 months after
each vaccination. The study population will consist of at least 50,000 Cervarix recipients,
compared to approximately 50,000 control subjects not vaccinated with Cervarix, but who
potentially have received other recommended vaccines, including other HPV vaccines. At
least 135,000 administered doses of Cervarix will be evaluated in this study. Given the low
background rates for autoimmune conditions, composite endpoints will be used to enhance
signal detection. In the primary analysis, neuroinflammatory events (comprising all
demyelinating conditions) will be evaluated separately from all other non-demyelinating
autoimmune conditions. In secondary analyses, autoimmune diseases will be assessed using
an alternative classification system consisting of: (a) systemic diseases, (b) organ-specific T-
cell mediated diseases, (c) organ-specific antibody-mediated conditions, and (d) fibromyalgia
and psoriasis, which will be separately analyzed due to substantially higher background rates.
Exploratory analyses of confirmed cases of individual autoimmune conditions will also be
conducted. Propensity score matching methods will be used to address unequal distribution of
risk factors. Annual interim reports will be submitted within 3 months after the yearly cut-off
date. GSK has committed to the following study timeline:

Final Protocol Submission Date: March 2010

Projected Completion Date for Subject Accrual: March 2013 (subject to vaccine uptake)

Projected Study Completion Date: September 2014 (subject to vaccine

uptake)

Projected Final Report Submission Date: March 2015 (or 6 months after study
completion)

GSK has committed to establish a US-based pregnancy registry. This prospective
observational pregnancy exposure study will actively collect data on Cervarix exposures
occurring immediately before or during pregnancy, in addition to the associated pregnancy
outcomes, and potential confounding factors, such as other medication exposures. The
objective will be to provide clinically relevant human data to assist medical providers in
treating and counseling patients who are pregnant or are anticipating pregnancy, and to
support any necessary changes to the product label. The pregnancy-related outcomes to be
evaluated include live births, still births, congenital anomalies, intrauterine fetal demise, and
induced and spontaneous abortions. Pregnant women will be enrolled before the outcome of
the pregnancy is known and questionnaires collecting data on outcomes and confounding
factors will be sent to reporters within 3 and 6 months after the estimated date of delivery.
The total number of patients enrolled will be contingent on vaccine uptake. Risk estimates
will be performed on only medically confirmed, prospectively collected, pregnancy outcomes;
incidence rates for all events will be compared to existing national population-based
surveillance programs. Retrospectively collected data will be analyzed separately. Reporting
of vaccine-exposed pregnancies to the registry will be voluntary, but patients and their
healthcare providers will be encouraged to enroll. Public awareness will be stimulated by the
sponsor’s pregnancy registry website and through telephone contact information provided in
the product label. The study will be initiated immediately after vaccine licensure and continue
for at least 5 years. Annual interim reports will be submitted to FDA within 3 months after
the yearly cut-off date. Supplemental data from an ongoing pregnancy registry in the United
Kingdom, operated by the Health Protection Agency, will be included in all GSK analyses
submitted to FDA.
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e GSK has committed to provide the final clinical study report of study HPV-008 (A Phase II,
double-blind, randomized, controlled, multi-center study to evaluate the efficacy of
GlaxoSmithKline Biologicals’ HPV-16/18 VLP/AS04 vaccine compared to hepatitis A
vaccine as control in prevention of persistent HPV-16 or HPV-18 cervical infection and
cervical neoplasia, administered intramuscularly according to a 0, 1, 6 month schedule in
healthy females 15-25 years of age). The estimated date of study completion is 10/30/09, and
the projected submission of this clinical report will be December 2010.

e GSK has committed to provide the final clinical study report for HPV-009 (A double blind,
controlled, randomized, phase III study of the efficacy of an HPV16/18 VLP vaccine in the
prevention of advanced cervical intraepithelial neoplasia (CIN2, CIN3, adenocarcinoma in situ
[AIS] and invasive cervical cancer) associated with HPV16 or HPV 18 cervical infection in
healthy young adult women in Costa Rica (study under supervision of National Cancer
Institute). The estimated dates of completion and projected date of submission of final clinical
study reports are pending confirmation from the National Cancer Institute.

e GSK has committed to provide the final clinical study report for HPV-015 (A phase III,
double-blind, randomized, controlled study to evaluate the safety, immunogenicity and
efficacy of GlaxoSmithKline Biologicals’ HPV-16/18 L1/AS04 vaccine administered
intramuscularly according to a three-dose schedule (0, 1, 6 month) in healthy adult female
subjects aged 26 years and above.) The estimated date of study completion is 10/30/10, and
the projected submission date of the final clinical study report is 12/11.

e GSK has committed to provide the final clinical study report for HPV-023 (A blinded long-
term follow-up study of the efficacy of candidate HPV-16/18 L1 VLP AS04 vaccine in young
adult women in Brazil vaccinated in the phase IIb, double-blind, multi-center primary study
HPV-001 and having participated in the follow-up study HPV-007). The estimated date of
study completion is 9/30/10 and the projected date of final clinical study report is 9/11.

e GSK has committed to provide the final clinical study report for HPV-024 (An open, phase I,
multicenter study to assess the safety and immune response to a HPV-16/18 L1 VLP AS04
vaccine fourth dose in healthy, young, adult women in North America previously vaccinated
with 3 doses of GlaxoSmithKline Biologicals’ HPV-16/18 L1 VLP AS04 vaccine). The study
was completed 12/22/08 and the projected date of the final clinical study report is 9/09.

e GSK has committed to provide the final clinical study report for HPV-040 (A phase III/IV,
community-randomized, controlled study to evaluate the effectiveness of two vaccination
strategies using GlaxoSmithKline Biologicals’ HPV-16/18 L1 VLP AS04 vaccine in reducing
the prevalence of HPV-16/18 infection when administered intramuscularly according to a 0, 1,
6-month schedule in healthy female —(b)(4)--- study participants aged 12 — 15 years.) The
estomated date of study completion is 6/30/14, and the projected date of submission of the
final clinical study report is 12/15.

4. Significant Findings from Other Review Disciplines

4.1 Chemistry, Manufacturing and Controls — See review by Dr. Robin Levis. Cervarix is
unique in that it contains a novel adjuvant, AS04, which contains aluminum hydroxide and
monophosphoryl lipid A. In addition, the vaccine was produced using insect cells. The
HPV-16/18 L1 VLP AS04 vaccine is manufactured through recombinant DNA technology
using the baculovirus expression system. AS04, which contains aluminum hydroxide
(Al(OH);) and 3-O-desacyl-4’-monophosphoryl lipid A (MPL), was included as an adjuvant
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in Cervarix to enhance the immune response to the VLPs for HPV-16 and HPV-18. MPL is
derived from cell wall lipopolysaccharide (LPS) of the Gram-negative Salmonella minnesota
R595 strain, but demonstrates greatly reduced toxicity and pyrogenicity compared to the
parent LPS molecule. GSK and many research groups are currently studying the
mechanisms of action of MPL and AI(OH);. MPL is a stimulator of the innate immune
system, thought to act primarily as a Type 4 Toll-like Receptor (TLR4) agonist. GSK has
data to suggest that like AI(OH);, MPL acts locally at the site of injection to target antigen
presenting cells (APCs). AS04 appears to enhance activation of APCs and migration into the
local draining lymph node. Other data suggest that as compared to LPS, MPL results in a
lower induction of proinflammatory cytokines at the injection site.

4.2 Animal Pharmacology/Toxicology — See reviews by Dr. Steve Kunder, Ph.D., Dr. Ching-
Long Sun, Ph.D. and Dr. Marion Gruber, Ph.D.

4.3 Neurology Consult — See review by Dr. Patricia Coyle, M.D.

4.4 Statistical Review — See review by Dr. Martha Lee, Ph.D, OBE.

4.5 Office of Biostatistics and Epidemiology — See review by Dr. Michael Ngyuen, M.D.

CLINICAL REVIEW

5. Clinical and Regulatory Background

5.1 Disease Studied and Available Interventions: Genital HPV infection is the most common
sexually transmitted disease in the United States. The Centers for Disease Control and
Prevention (CDC) estimates that more than 6 million people are infected each year.” More
that > 100 HPV types have been identified, and approximately 40 HPV types infect the
human genital tract. Most of these infections are self-limited, although certain high-risk
HPYV types are known to be carcinogenic. HPV-16 (alpha-9) and HPV-18 (alpha-7) were
classified as cervical carcinogens by the World Health Organization International Agency for
Research and Cancer in 1995, and HPV 31 and HPV 33 (alpha-9) were categorized as
probably carcinogenic.*> HPV 16 is considered a very efficient carcinogen, and is
associated with approximately 55% of cervical cancers globally. HPV 18 is another
important oncogenic HPV type and is associated with adenocarcinoma and another
approximately 16% of other cervical cancers. Other oncogenic HPV types include HPV-31,
33, 39,45, 51, 52, 56, 58, and 59, and account for a lower proportion of cervical cancers.
The American Cancer Society estimates that approximately 11,270 cases of invasive cervical
cancer will be diagnosed in the United States in 2009, and that approximately 4070 women
will die from the disease. In the United States and other developed countries, the number of
cases of cervical cancer and number of deaths from cervical cancer has decreased
significantly, and is largely the result of women getting regular Pap tests.® Worldwide, the
World Health Organization (WHO) indicates that cervical cancer is the second most
common cause of female cancer mortality, with 288,000 deaths yearly. The WHO estimates
that approximately 510,000 cases of cervical cancer are reported each year, with 80% of
cases in developing countries.’

Cervical cancer has been associated with HPV infection. The applicant, GlaxoSmithKline
(GSK), in conjunction with Medlmmune, began a clinical development program in 1999

? CDC. Quadrivalent Human Papillomavirus Vaccine, Recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR 2007; 56 (RR02):1-24.

* Schiffman M et al. Classification of weakly carcinogenic human papillomavirus types: addressing the
limits of epidemiology at the borderline. Infectious Agents and Cancer 2009; 4:8

> Schiffman M et al. Human papillomavirus and cervical cancer, The Lancet 2007; 370 (9590): 890-907
® http://www.cdc.gov/cancer/cervical/statistics/

" http://www.who.int/vaccine_research/diseases/hpv/en/
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with a recombinant HPV virus-like particle (VLP) vaccine for the prevention of cervical
cancer. The applicant’s clinical development program proceeded using a bivalent VLP
vaccine, Cervarix, that contains the major capsid protein (L1 protein) from HPV-16 and
HPV-18, which together are thought to be responsible for more than 70% of cervical
cancers. Cervical intraepithelial neopalsia grade 2+ (CIN 2+) is considered to be a precursor
to cervical cancer. A vaccine that is efficacious in providing protection against HPV types
16 and 18, based on available epidemiological data, might be capable of having an impact in
preventing cervical cancer, and other HPV associated diseases related to the vaccine HPV

types.

Endpoint for demonstrating efficacy

In November 2001, the Vaccines and Related Biological Products Advisory Committee
considered appropriate endpoints for licensure of HPV vaccines and determined that given
standard of care in developed countries, CIN 2/3 and AIS or worse associated with vaccine
HPV types could be considered a valid surrogate endpoint for cervical cancer. Thus, the
primary efficacy endpoint for study HPV-008 was the prevention of CIN 2+ associated with
the relevant vaccine HPV type for which the subject was naive at baseline. Persistent
infection with an oncogenic HPV type is also known to be associated with development of
cervical cancer, although the specific duration of infection associated with oncogenesis has
not been defined for the different oncogenic HPV types.

Important Information from Pharmacologically Related Products, Including Marketed
Products

Gardasil is a licensed vaccine which contains 4 HPV types, HPV types 6, 11, 16, and 18 and
an aluminum adjuvant. This product was licensed in June, 2006 for use in females 9 to 26
years of age in the United States, and has been demonstrated to have efficacy in the
prevention of vaccine HPV type related genital disease in women without evidence of
infection related to the relevant HPV type at the time of vaccination. The present indications
for Gardasil include the following: prevention of cervical cancer, vaginal and vulvar cancer
related to HPV 16 and 18; genital warts related to HPV 6 and 11; and cervical intraepithelial
neoplasia grades 2/3 (CIN 2/3) or worse, adenocarcinoma in situ, cervical intraepithelial
neoplasia grade 1 (CIN 1), vulvar intraepithelial neoplasia grades 2 and 3 (VIN 2/3), and
vaginal intraepithelial neoplasia grades 2 and 3 (ValN 2/3) related to HPV types 6, 11, 16,
and 18. There is no clear evidence of protection against vaccine HPV type-related genital
disease present at the time of vaccination, nor against non-vaccine HPV type-related genital
disease.

Previous human experience with the product or related products as well as foreign
experience

There is experience with Phase I, II, and III trials conducted during the development of
Cervarix. Cervarix has been licensed for use in 77 other countries since 2007. The vaccine
was first licensed for use in Australia in women 10-45 years of age (5/21/07), and received
marketing approval in the European Union (9/24/07). In addition to safety information
available from the clinical trials which supported licensure, passive reports of post-marketing
adverse events have been submitted to the BLA submission to provide additional safety data.

Regulatory Background Information: The initial IND was submitted by MedImmune, and
GSK continued development of the product to license application. Cervarix

has been investigated under a U.S. Investigational New Drug (IND) application to CBER
beginning in September 1998. Studies have been conducted both under IND as

well as in non-IND studies outside the U.S. These study reports were submitted to the
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Biologics License Application (BLA) in support of licensing the product. GSK

submitted a BLA for Cervarix on March 29, 2007. In review of this original submission,
CBER assessed that additional efficacy and safety data were required in order for CBER to
satisfactorily complete their review. A Complete Response letter was sent to GSK on
12/14/09. GSK provided satisfactory responses to the comments, and all requests had been
completed as of the re-submission date of 3/27/09.

Table 1- Regulatory Background Information [CBER generated]

Date Action

7/98 Pre-IND meeting

9/98 Original IND Submission

11/01 VRBPAC meeting to discuss Endpoints for Phase 3 trials
2/04 End of Phase 2 meeting

5/06 Pre-BLA Meeting

3/07 Submission of final part of rolling BLA

7/10/07 Request for safety meta-analysis for all MPL products

12/14/07 | CR Letter sent

6/26/08 Meeting with CBER and GSK re:discussion of safety and proposal for final efficacy 008

10/4/08 Meeting with CBER and GSK re: discussion re: AS04 and MPL

3/30/09 Completion of responses to CR letter

6/22/09 Request for NCI analysis of spontaneous abortions in HPV-008 and HPV-009

7/13/09 First labeling comments sent to GSK

7/20/09 Second labeling comments sent to GSK

9/9/09 VRBPAC meeting to discuss Cervarix

10/15/09 | Approval of BLA

Phase I/I1a clinical studies were conducted under IND and included the following

studies: HPV-002, HPV-003, HPV-004 and HPV-005. Phase IIb/III clinical studies
submitted to the BLA conducted under IND included protocols HPV-001, HPV-007,
HPV-008, HPV-009, HPV-010, HPV-015, and HPV-016. Phase III clinical studies

not conducted under IND included HPV-012, HPV-013, and HPV-014. Study HPV-008 is
ongoing (although a final analysis has been submitted to the BLA in support of licensure).
The final analysis of and study HPV-009 is ongoing. Studies that enrolled pediatric subjects
included Parent/Guardian consent as well as subject assent.

6  Clinical Data Sources, Review Strategy, and Data Integrity
6.1 Material Reviewed

BLA 125259 contained the sponsor’s clinical study reports.
6.2 Tables of Clinical Studies
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Table 2 - Clinical Studies Reviewed in Cervarix BLA

Study Vaccine Phase | Endpoint Total sample size: | Geographic Dates conducted

Number | HPV Cervarix™ Distribution of
Type [C]/Control Study

Populations

002 16,18 & 1 S and I for monovalent and | N=49 United States 2/99-7/99
16/18 bivalent vaccine in naive

females 18-30 years of age

003* 16/18 I/lla S and I for bivalent vaccine | N=61 United States 11/99-6/01
(includes in non-naive females 18-30 (31 C/30 AIOH3)
non-naive) years of age

004* 16/18 I/lla S and I for adjuvanted and N=60 United States 10/00-12/01 + 4 year
(no unadjuvanted products in extension for
adjuvant, naive females 18-30 year s subgroup
AIOH3, of age
AS04)

005* 16/18 Ila S and I for different VLP N=209 United States 10/99-5/01 + 4 year
(dose doses adjuvanted with extension for
ranging) AS04 or AI(OH)3 in naive subgroup

females 18-30 years of age

001* 16/18 1Ib E (incident infection), I, S- | N=1113 Brazil, Canada 1/01-4/03
RCT in naive* females 151 | (560 C/553 and United
25 years of age (Cervarix™ | AIOH3) States
compared to AI(OH)3 [18
months initial with
extension to 27 months]

007* 16/18 1Ib Extension study of HPV[] N=776 Brazil, Canada 11/03-7/05
001 in subgroup to follow (extension of study | and United
E,Iand S [follow-up up for | HPV-001: States
additional 3 years] 393C/383 AIOH3)

008* 16/18 I E, I, and S RCT study N=18644 Asia, Europe, 5/04-ongoing (final
(CIN2+ related to HPV (9319C/9325 North Americas, | analysis event driven
16/18) in females 15-25 Havrix) South America with continued follow-
years of age (naive and up of subjects to 4
non-naive) compared to years]
Havrix

009*+ 16/18 111 E,Iand S RCT study N=7466 Costa Rica Approximately 7/04 [
(CIN2+ related to HPV ongoing
16/18) in females 15-25
years of age (naive and
non-naive)

012 16/18 111 I and S uncontrolled study N=770 (lot Europe 9/04-7/05 (+12
to compare immune consistency) (158 months additional data
responses in different age in 10-14 yo Q and provided to date)
groups and lot consistency 612in 15-25yo Q)
for vaccine produced by
different methods

013* 16/18 I I'and S RCT in females 10(] | N=2067 Asia, Australia, 6/04-8/05 (+ 12
(10-14 14 years of age (Cervarix™ | (1035C/1032 Europe months additional data
year old compared to Havrix) Havrix) provided to date)
girls)

014 16/18 111 I and S uncontrolled study N=666 (229 in 150) | Europe 10/04-7/05 (+12
(15-55 to compare immune 25y0%, 226 in 260 months additional data
year old responses in females 25-55 45yo Q,and 211 provided to date)

Q) years of age to those 15-25 in 45-55yo0 Q)
years of age

015%F 16/18 111 E, L, and S RCT study N=5751 Asia, Australia, 2/06-ongoing
(26-55 (Persisent infection and (2880C/2871 Europe, North
year old CIN1+) in women >25 AIOH3) and South
Q) years of age as compared to America

Al(OH)3

016 16/18 11 I and S study for lot N=798 (lot Europe 10/05-9/06

consistency in 18-25 year consistency)

old females

S=Safety; [=Immunogenicity; E=Efficacy; RCT= Randomized Controlled Trial; Naive = no evidence of exposure to relevant HPV

type; Naive*=in study HPV-001, subjects had no evidence of exposure to oncogenic HPV types and had normal Pap test at baseline
Non-naive = evidence of exposure to relevant HPV type
* Double-blind, randomized, placebo-controlled studies

1 Ongoing
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Clinical study reports from 13 clinical trials were provided in the BLA. In addition to the study
reports for studies HPV-002, -003, -004, -005, -001/007-008, 012, 013, 014, and 016, a report for
the (b)(4) , along with a report for serol]
HPV-106, an epidemiology study conducted in Brazil were submitted. Study HPV-015 included
an interim safety analysis of women 25-55 years of age, and SAEs and deaths were included in
totals from the safety analysis; no efficacy data were available in this population for this BLA. A
copy of a safety data report for AS04 was also included (prepared 2/06), although more detailed
information was requested regarding the safety database for GSK products either licensed or in
development which included MPL as an adjuvant (see review of safety). The study report for
HPV-009 included tables of serious adverse events with case narratives, and pregnancy case
narratives, although since this is an ongoing study, most of the cases were still blinded since this
is an ongoing study. Narratives for subjects with serious adverse events, deaths, or pregnancies
were included as well, although in this document, most of the cases were listed as having blinded
vaccine. Subject treatment allocations were found within the JMP datasets, which were closely
reviewed. Reviewer generated tables were constructed from review of the unsolicited datasets to
more closely review SAEs, unsolicited adverse events throughout the studies, as well as diseases
with potentially autoimmune causes.

In addition, multiple additional (annex) reports for several studies were also submitted. These
included additional reports for study HPV-002; study HPV-003; study HPV-004; study HPV-005;
pooled study report for study HPV-004 and HPV-005; study HPV-013 (through Month 24);

study HPV-001; study HPV-007 through Month 36); study HPV-012; and study HPV-014
(through Month 24). In addition, study HPV-008 was submitted with data from interim analysis
at the time of the original BLA (3/07); and at the time of the final analysis (3/09). In addition,
there were pooled safety data meta-nalyses for all studies, with unblinded tables provided for
overall unsolicited events Days 0-29, SAEs throughout the studies, New Onset Chronic Diseases
(NOCDs) throughout the studies, and safety updates.

In response to the Complete Response letter, GSK submitted additional documents to address
CBER comments and these were reviewed. Additionally, GSK submitted summary reports of
safety and efficacy, an updated summary of safety, and an overview of the Cervarix development
program, which were also reviewed.

6.3 Review Strategy
The individual clinical study reports, summary reports, and overviews were initially
reviewed (Phase I, 11, and III), followed by review of SAS datasets with JMP software. As
noted above, the safety datasets for the unsolicited adverse events were carefully reviewed,
and reviewer generated tables were constructed. Many requests for additional clinical
narratives for subjects identified in the review of the unsolicited datasets (wunsol) were
made in many communications (see licensing package for all telecons and dates), and the
responses from the sponsor were reviewed as well. The data submitted in response to the
complete response letter was also reviewed. The final submission to the complete response
letter included the final analysis of the clinical study report for study HPV-008.

6.4 Good Clinical Practice (GCP) and Data Integrity — See BIMO review by Mr. Solomon
Yimam. There were several issues identified within review of the BLA as related to
GCP. Please see separate review by Mr. Yimam. Data from one study site in study HPV-
008 were not included in analyses because of concerns of data integrity. In addition, when
problems were identified with sites in Brazil, GSK undertook action to investigate these
issues and correct them. GSK indicated that they had not and will not utilize the services of
any disbarred personnel as defined by Section 306 of the Food, Drug and Cosmetic Act.
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6.5 Financial Disclosures — From data provided by the sponsor, the sponsor had not entered into
any disclosable financial arrangements with investigators involved in studies HPV-001/007
and HPV-008 except as follows:

Study HPV-008: 3 investigators and 1 sub-investigator at 3 sites which enrolled a total of
0.93% of subjects (support of clinical research and honoraria).

Study HPV-001/007: 1 investigator and 1 sub-investigator at 1 site which enrolled a total of
3.2% of subjects (honoraria).

7. Human Immunogenicity — As there were so few cases of breakthrough infections or vaccine
related dysplasias in subjects who were not yet exposed to these vaccine HPV types, an
immune correlate of protection could not be identified. Up to 76 months following first
vaccination in study HPV-001 (up to 70 months following completion of the full vaccination
course), 98.6% or more of the vaccinees in the According to Protocol (ATP) population for
Immunogenicity remained seropositive for both HPV-16 and HPV-18 IgG antibodies as
measured by enzyme-linked immunosorbent assay (ELISA). Geometric mean titer (GMT)
levels for both HPV-16 and HPV-18 reached a plateau during study HPV-007 at
approximately one log below the peak response level observed at Month 7 (in study HPV-001)
without evidence of apparent further decline between Month 18 and the last time intervals
evaluated (Months 69-74 and 75-76). Seropositivity rates and GMTs were very similar in the
Total Vaccinated Cohort as compared to the ATP cohort for immunogenicity out to Months
69-74 and Months 76-76. GMTs in the vaccine group were much higher than subjects in the
control group and persisted through Month 76. Immune responses will also be presented in
each study.

No breakthrough cases of persistent HPV-16/18 infection (6-month and 12-month
definition) were observed in the vaccine group during studies HPV-001 and HPV-007.
However, three cases of breakthrough HPV-16/18 incident infection were reported in the
vaccine group. The ELISA titers obtained for these subjects with breakthrough infection were
provided. In two subjects, when compared to subjects in the ATP cohort for
immunogenicity, the GMTs for anti-HPV-16 and-18 were lower throughout the study period
as compared to subjects who did not develop an infection with either HPV-16 or HPV-18.
The third subject’s GMTs were somewhat lower for HPV 16 initially, but were higher than
GMTs in the ATP cohort at the later time points, so there was no consistent pattern noted in
these subjects with “breakthrough” cases. Because of the low number of subjects with
breakthrough cases, and the lack of a consistent pattern of ELISA titers in subjects with a
breakthrough case, an immune correlate of protection was not possible to identify.

The seropositivity rates and GMTs for anti-HPV-16 and anti-HPV-18 pseudovirion (PSV)
neutralizing antibodies in a subset of subjects were presented. GMT levels for both HPV-16
and HPV-18 assessed by assays for PSV neutralizing antibodies showed a plateau that began
approximately at Month 18 post vaccination and was sustained for up to 76 months of
follow-up. Seropositivity rates for both HPV-16 and HPV-18 (> 98.0%) were similar to those
observed with ELISA (> 98.6%).

Immune responses to two non-vaccine HPV types also were reported in study HPV-007
involving the bivalent HPV vaccine. Although the anti-HPV 31 IgG seropositivity rates were
69.2% and HPV-45 IgG seropositivity rates in a subset of vaccine recipients were 92.3% at
Months 51-56, the seropositivity rate for PSV neutralizing antibodies for HPV-31 was 47.6%
seropositivity at Month 7 and had fallen to 0% by Month 45-50. For HPV-45, the
seropositivity rate for PSV neutralizing antibodies was 9.5% at Month 7 and 0% at Month
45-50 in a subset of subjects who were followed from study HPV-001 to study HPV-007.
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This observation may indicate that the immune response to non-vaccine HPV types HPV-31
and HPV-45 may be less robust and shorter in duration as compared to the immune response
elicited for HPV 16 and HPV 18.

8.Clinical Studies: The Phase I/II trials will be reviewed, followed by the Phase IIb/I11 trials
(controlled, then uncontrolled studies).

Phase I/II studies include the following:

HPV-002: Safety and immunogenicity of HPV 16/18 and components (N=49, 18-30 yrs)
HPV-003: Safety and immunogenicity in previously infected women (N=31 C, 30 AIOH3;
18-30 yrs)

HPV-004: Safety and immunogenicity of HPV 16/18 with AS04, alum, or non-adjuvanted
(N=60, 18-30 yrs)

HPV-005: Safety and immunogenicity of HPV 16/18 at 3 doses of VLPs with either alum or
AS04 (6/6+AS04, 20/20+AS04, 60/60+AS04, 20/20+A10H3) (N=209, 18-30 yrs)

These 4 studies were conducted by (b)4) J)

Completed Phase IIb/III studies include the following:

HPV-001: Proof of concept that Cervarix prevents incident infection with HPV 16 and/or 18
in naive women (secondary persistent infection, abnormal cytology, immunogenicity, safety)
compared to ALOH3 (N=560 C, N=553; 15-25 yrs)

HPV-007: Long term efficacy study of HPV-001 in prevention of HPV 16 and/or 18 incident
infection (secondary persistent infection — 6 & 12 months, abnormal cytology,
immunogenicity, safety) (N=393 C, 383 AIOH3; females from HPV-001)

HPV-008: Pivotal efficacy trial in prevention of HPV 16 and/or18-related CIN 2+ (secondary
safety and immunogenicity) compared to active control Havrix (N=9319 C, 9325 HAV; 15-25
yrs)

HPV-013: Safety and immunogenicity of Cervarix in young females compared to active
control Havrix (N=1035 C, 1032 HAV; 10-14 yrs)

Uncontrolled Studies include the following:

HPV-012: Lot consistency (immunogenicity) between 3 industrial production lots --b(4)----- O
———————————————— ; and then NI of those ----b(4) lot (secondary safety, NI of
--b(4)-- in 10-14 yrs as compared to 15-25 yrs; NI of ----b(4)----------------- produced HPV
vaccine in terms of immunogenicity of HPV vaccine used in HPV-001) (N=770C, 10-25 yrs)
HPV-012 Ext: Long term immunogenicity (secondary safety) in 012 subjects

HPV-014: NI of immune response in women 26-45 yrs as compared to women 15-25 yrs
(secondary NI in women 46-55 yrs and safety in all age groups) (N=666C, 15-55 yrs)
HPV-014 Ext: Long term immunogenicity (secondary safety, immune response in genital
samples) in 014 subjects (N=524)

HPV-016: Lot consistency study vaccine manufactured in different quantities. (N=798C)

Other Studies (contributed subjects to pooled safety data, not individually reviewed)

b(4) 0

HPV-015: Efficacy in prevention of persistent infection (6-mo) and 16-18 related CIN1+
(secondary persistent infection 12 mo, 16/18 CIN 1+ or CIN 2+, abnormal cytology,
immunogenicity, safety) (N=2280 C, 2871 AIOH3; 26 yrs +)
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8.1: Trial #1: HPV-002 [MI-CP044]: A Phase I Study of the Safety and Immunogenicity of
HPYV 16/18 VLP Vaccine (formerly MEDI-517), a Vaccine Against Human Papillomavirus
Types 16 and 18, in Healthy Adult Female Subjects.

Study Dates: 2/8/99 to 7/8/99.

Study Site: The study was conducted at one site in Austin, Texas.

Study Objectives:

e Primary objective: assess the safety of HPV-16/18 VLP vaccine and its components HPV-16

VLP vaccine and HPV-18 VLP vaccine in healthy young adult women. All vaccines were

formulated with AS04 adjuvant (formerly called SBAS4).

o Secondary objectives: determine the immune response to HPV-16 VLP vaccine, HPV-18

VLP vaccine; HPV-16/18 vaccine after two monthly injections; and to HPV-16 VLP vaccine
after a 3" vaccination given 12 weeks after the 2™ vaccination.

Study Design: This was a Phase [, randomized, open label study. A schematic of the study is

provided below. A 3" dose of HPV-16 VLP vaccine was administered at Day 112 and safety and

immunogenicity further analyzed at Day 140.

Figure 1 — Study HPV-002 Flowchart
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Source: STN 125259/0, CSR HPV-002, p. 21

Table 3 — Study HPV-002: Treatment Plan

4 =injection

Dosage Level (Vaccine) Sample Dosage Schedule Time of
Size Analysis

HPV 16 L1 VLP 20 mcg+AS04*/0.5 mL 12 0, 28; 8 subjects 56 and 140

@ 112 days days

HPV 18 L1 VLP 20 mcg+AS04*/0.5 mL 12 0, 28 days 56 days

HPV 16 L1 VLP 20 mcg +18 L1 VLP 20 25 0, 28 days 56 days

mcg+AS04*/0.5 mL

Total 49

*AS04 formerly called SBAS4 = aluminum hydroxide 500 mcg + monophosphoryl lipid A (some lots with thimersol)
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Summary Results for HPV-002: The HPV-16, HPV-18 and HPV-16/18 VLP vaccines used in
this study were tolerated and no limiting toxicities were observed. Serological and cell mediated
immune responses to both HPV-16 L1 VLPs and HPV-18 L1 VLPs, separately and in
combination, were detected after two injections of study vaccine. There was no evidence of
interference between the HPV-16 and HPV-18 components of the HPV-16/18 VLP vaccine with
respect to stimulation of an immune response to each of these components. Further increases in
serological immune response to HPV-16 L1 VLP vaccine was observed in all subjects after dose
3 of this vaccine. (Details of Study HPV-002 can be found in Appendix A-Phase I/Ila studies).

HPV-002, Annex 1: The dates of this study were 2/8/99 — 8/5/03. This supplemental report
summarizes the results of the longer-term follow-up that includes the results of the binding
ELISA and inhibitory ELISA assays conducted by GlaxoSmithKline (GSK) to evaluate
serological responses after vaccination with 3 injections of the HPV-16 vaccine. These analyses
were conducted under an amendment to the protocol. Subjects who returned for their visit at the
4.5 year time point, had all samples tested using the binding ELISA (new assay), including those
from the parent study (Study Days 7, 28, 35, 56, 112, 119, and 140) as well as the extension study
(Study Year 1.5, 2, 2.5, 3, 3.5, 4 and 4.5). Seven of the eight subjects who received dose 3 of the
vaccine enrolled in this extension study.

During the primary study, all results for testing antigen against HPV-18 were negative (since
these subjects did not receive HPV-18 vaccine). Therefore, ELISA binding and inhibiting
evaluations against HPV-18 were not performed for the long term specimens.

Due to the small number of subjects enrolled in the extension study, the variability in the length
of the follow-up, and the non-uniformity in the antigen concentrations eliciting a Cell Mediated
Response (CMI), the CMI assay results were only presented as a subject listing.

Summary of HPV-002, Annex 1: At 4.5 years after the first injection, ELISA binding and
serum antibody responses to HPV-16 persisted in all subjects, and inhibitory ELISA responses to
HPV-16 were detectable in 1/3 (33.3%) subject. Overall, HPV-16 and HPV-18
lymphoproliferative responses and specific [FN-y and IFN-gamma responses remained elevated
in the 7 subjects from 2 to up to 4.5 years. The sponsor concluded that these data suggest that the
VLP-like vaccine adjuvanted by ASO4 induced a sustained immunogenicity and supported its
continued clinical evaluation. (Details of Study HPV-002, Annex 1 can be found in Appendix
A).

8.2: Trial #2: HPV-003 [MI-CP058]: A Phase I/II Study of the Safety and Immunogenicity
of HPV 16/18 VLP Vaccine, a Virus-Like Particle Vaccine Against Human Papillomavirus
Types 16 and 18, in Healthy Adult Female Subjects who are HPV-16 or HPV-18 DNA
positive.

Study Dates: 11/22/99 to 6/19/01.

Study Site: The study was conducted at 27 sites in the US.

Study Objectives

e Primary objective: describe the safety of 40ug HPV 16/18 VLP vaccine with a control of
0.5 mg aluminum hydroxide, when given to healthy adult women who had evidence of HPV
16 and/or HPV-18 DNA detected in cervical brushings.

¢ Secondary objectives:

» Determine the effect of HPV16/18 VLP vaccine compared with aluminum hydroxide
control on the proportion of subjects who were positive for HPV DNA (of the same type
present at study entry) in cervical swab (brushing) specimens taken on Study Day 60 (30
days after the second injection of study vaccine). The proportion of subjects who were
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positive for HPV DNA (of the same type present at study entry) was also to be evaluated at
Study Day 210 and at Study Day 360.

» Describe the antibody response (by ELISA) to HPV 16/18 VLP vaccine through 360 days
after the first injection.

Study Design: This was a Phase I/II, double-blind, randomized, comparative trial of HPV-16/18
VLP vaccine or an aluminum hydroxide control (alum) given at 0, 30, and 180 days by
intramuscular injection, in healthy adult female subjects aged 18 to 30 years of age. A flowchart
of the study is shown below.

Figure 2 — Study HPV-003 Flowchart
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X =Injection
SBAS4 = AS04

Source: STN 125259/0, CSR 003, p. 18
Duration: Each subject was to be followed for 1 year.

Vaccine Products Used:

HPYV 16/18 L1 VLP vaccine: 20 mcg HPV 16 VLP + 20 mcg HPV 18 VLP + AS04 (formerly
SBAS4) (0.5 mg aluminum hydroxide + 50pg 3’-deacylated monophosphoryl lipid A) Lot
number LO99AHO04A or Lot 099AH04AW) was supplied in single use vials (0.75 mL).
Aluminum Hydroxide (0.5 mg per 0.5 mL dose): Aluminum hydroxide

(Lot 0 99AHO1A or Lot #99AH01AW) was supplied in single use vials containing 0.75 mL of
aluminum hydroxide at a concentration of 0.5 mg of aluminum in the form of aluminum
hydroxide per 0.5 mL.

Reason for dose selected: This dose was selected on the basis of safety and immunogenicity
results obtained in HPV-002 and was one of the doses which were studied in two Phase 11
companion studies, HPV-004 and HPV-005 (also known as MI-CP055 and MI-CP057,
respectively).

Population: Healthy female adults (18-30 years) who were using acceptable contraception
beginning 30 days before dose 1 through 60 days after dose 3, whose cervical specimen was
positive for HPV-16 and/or HPV-18 DNA using the Digene Hybrid Capture II HPV test within
21 days of study entry, with cervical cytology by Pap smear that was either normal or no greater
than ASCUS or AGCUS (using the Cytyc ThinPrep Pap Test) within 21 days of study entry, and
no evidence of anogenital HPV disease or evidence of other gynecologic pathogens on pelvic
exam within 21 days of study entry. Those subjects with ASCUS or AGCUS must have had a
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clinical evaluation by colposcopy within the previous month that showed no evidence of CIN or
SIL. Women were excluded for acute illness, pregnancy, history of cancer or other specified
illnesses (e.g., Hepatitis C, Hepatitis B, HIV) or prior receipt of study material including
monophosphoryl lipid A or prior receipt of a vaccine for HPV.

Vaccination Schedule: Each volunteer’s dose of study vaccine was selected by random
assignment. Each volunteer was to receive an injection of study vaccine on Study Days 0, 30, and
180 by intramuscular injection in the deltoid muscle. Subjects and investigators were blinded as
to treatment assignment.

Summary Study HPV-003: In subjects with evidence of prior HPV 16 and/or 18 infection, the
HPV 16/18 vaccine and the aluminum hydroxide control were generally well tolerated.
Immunization was not associated with enhanced rates of clearance of HPV-16 or HPV-18 viral
DNA as detected by the Hybrid Capture II test (Digene). Antigen- specific antibody responses to
both HPV-16 and HPV-18 were demonstrated after two injections of study vaccine and were
boosted after a third injection. (Details of Study HPV-003 can be found in Appendix A).

Study HPV-003, Annex 1: This annex report provided an analysis of clearance rates of HPV-16
and HPV-18 DNA in subjects who participated in study HPV-003 (also known as MI-CP058),
using Delft Diagnostic Laboratories (DDL) HPV PCR Assay. In the DDL assay, ---b(4)-------
PCR ----- b(4) DDL b(4) 0
Any specimen testing positive using this “generic” PCR assay was
then tested by type specific PCR for HPV-16 and HPV-18 for confirmation. Using the DDL
assay, 35 women were found to be viral DNA positive for types HPV-16 and/or -18 at baseline.
Four of these 35 women did not receive the full three-dose regimen and of the remaining 31
women, 11 subjects in the HPV 16/18 group and 12 in the alum control group had only HPV-16
identified at baseline; 3 subjects in each group had only HPV-18 identified at baseline. There was
only 1 volunteer in each group who was HPV-16 and HPV-18 DNA positive at baseline.

In women who had DNA from a single HPV type identified at baseline, the rate of HPV-16 or
HPV-18 viral DNA recovery by DDL PCR declined through Study Day 360 in both the HPV
16/18 and the alum control groups. The 1 volunteer in each of the HPV 16/18 or control groups
with both HPV-16 and HPV-18 DNA at baseline did not clear at Study Day 360. Using the DDL
assay, no enhanced rates of clearance of HPV-16 or HPV-18 DNA were detected in women
receiving three injections of HPV 16/18 vaccine compared to alum controls. However, subject
numbers were insufficient to definitively demonstrate differences in HPV DNA clearance
between groups.

Summary Results, Study HPV-003, Annex 1: The PCR results were in agreement with those
generated previously with the Digene assay in the original HPV DNA analyses in study HPV[]
003.

8.3: HPV-004 Trial #3 [MI-CP055]: A Phase II Double-Blind, Randomized Study to
Evaluate the Safety and Immunogenicity of HPV 16/18 vaccine (formerly MEDI-517), a
Virus-Like Particle Vaccine Against Human Papillomavirus Types 16 and 18, When
Formulated With Aluminum Hydroxide, AS04 (formerly known as SBAS4), or Without
Adjuvant, in Healthy Adult Female

Study Dates: 10/3/00-12/6/01

Study Site: The study was conducted at 6 clinical sites in the US.
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Study Objectives:
e Primary objectives:

» Evaluate safety of three formulations of HPV 16/18 vaccine, two with adjuvant and one
without adjuvant, when given by intramuscular injection at 0, 30, and 180 days to healthy
adult female subjects who are HPV-16/18 seronegative and negative for DNA by PCR
from high-risk HPV types.

» Evaluate the immune response (by ELISA) 30 days after the third injection.

e Secondary objectives:

» Evaluate the kinetics of the antibody response (by ELISA and neutralizing antibody) to
HPYV 16/18 vaccine through 1 year after the initial injection.

» Evaluate the cell-mediated immune response to HPV 16/18 vaccine by lymphoproliferation
assay and by interferon-y (IFN-y) and interleukin-5 (IL-5) release through 24 months after
the initial injection.

» Evaluate HPV-16 and HPV-18 immune responses by ELISA and inhibitory ELISA from
18 months through 48 months after the initial injection.

Study Design: This was a Phase II, double-blind, randomized, comparative trial of three
formulations of HPV-16/18 vaccine, given at 0, 30, and 180 days by intramuscular injection to
healthy adult female subjects aged 18 to 30 years. Subjects were randomized in a 1:1:1 ratio into
Arms I, 11, and III, respectively, with approximately 20 subjects per arm. A schematic of the
initial part of the study is provided below.

Figure 3 - Study HPV-004 Flowchart
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Source: STN 125259/0, CSR HPV-004, p. 23
Duration: Subjects were ultimately followed through 48 months after vaccination.
Vaccine Products Used:

HPYV 16/18 VLP vaccine (40 mcg) with AS04 (formerly SBAS4) (0.5 mg aluminum hydroxide
and 50 mcg 3'-deacyl monophosphoryl lipid A per 0.5 mL dose): HPV 16/18 vaccine was
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supplied in single use glass syringes containing 0.6 mL of HPV 16/18 vaccine at a concentration
of 40mcg/0.5 mL forrnulated with AS04 adjuvant. A 0.5 mL dose contained 20 mcg of HPV-16
VLPs plus 20 mcg of HPV-18 VLPs.

HPYV 16/18 VLP vaccine (40 mcg) with aluminum hydroxide (0.5 mg per 0.5 mL dose): HPV
16/18 vaccine was supplied in single use glass syringes containing 0.6 mL of HPV 16/18 VLPs at
a concentration of 40 mcg/0.5 mL formulated with aluminum hydroxide adjuvant. A 0.5 mL dose
contained 20 mcg of HPV-16 VLPs plus 20 mcg of HPV-18 VLPs).

HPYV 16/18 VLP vaccine (40 mcg) without adjuvant: HPV 16/18 vaccine was supplied in
single use glass syringes containing 0.6 mL of HPV 16/18 VLPs at a concentration of 40 mcg/0.5
mL formulated with no adjuvant. A 0.5 mL dose contained 20 mcg of HPV-16 VLPs plus 20 mcg
of HPV-18 VLPs and ----b(4)--------- .

Population: Healthy female adults (18-30 years) who, within 3 weeks of study entry, were
seronegative for HPV-16 and HPV-18 antibodies, had a normal Pap smear, had a pelvic
examination showing no evidence of anogenital HPV lesions or other gynecologic pathogens,
and had a cervical specimen negative for HPV. Women were excluded for acute illness,
pregnancy, history of cancer or other specified illnesses (e.g., Hepatitis C, Hepatitis B, HIV),
prior receipt of specified immunosuppressive therapy, prior receipt of study material including
monophosphoryl lipid A or prior receipt of a vaccine for HPV.

Vaccination Schedule: Each volunteer’s dose of study vaccine was selected by random
assignment. Each volunteer was to receive an injection of study vaccine on Study Days 0, 30, and
180 by intramuscular injection in the deltoid muscle. Subjects and investigators were blinded as
to treatment assignment.

Summary Study HPV-004: 40 mcg HPV 16/18 vaccine formulated with AS04, aluminum
hydroxide or no adjuvant did not elicit a specific safety signal. Antigen-specific HPV 16 and 18
humoral and cellular immune responses to both HPV-16 and HPV-18 were demonstrated after
two injections of study vaccine, were boosted after a third injection, and remained elevated above
baseline at Study Day 360. ELISA titers were nominally higher in the AS04 group than in the
aluminum hydroxide or no-adjuvant groups at Study Day 210. The kinetic profile of antibody to
HPV-16 and HPV-18 was similar to the profile of neutralizing antibody, including a trend to
highest responses to HPV-16 in the AS04. Although the AS04 formulation may be slightly more
reactogenic, it appeared to induce the greatest humoral responses.

Reviewer’s Comment: As noted, the anti-HPV 16 and anti-HPV 18 antibody levels as measured
by ELISA were higher in the AS04 adjuvanted group > aluminum hydroxide group > no-adjuvant
group. A higher immune response might be expected to result in prolonged duration of
prevention of HPV 16 and/or 18 related disease, although this would not be able to be proven
unless there is evidence of actual prolonged prevention. Regarding the parameters for cell-
mediated immunity (lymphproliferative response, and IFN-y and IL-5 release), the responses to
HPV 16/18 vaccine were similar in the AS04 and alum-adjuvanted product. It is noted that both
adjuvanted products elicited higher immune responses (humoral and cell mediated immune
responses) as compared to the non-adjuvanted product. The sponsor used these data to support
going further in development of the candidate vaccine using the AS04 adjuvant. Although no
specific safety signal was identified (except for more local reactogenicity such as pain with the
AS04 adjuvanted product, a much larger safety database would be needed to assess for more rare
adverse events.) (Details of Study HPV-004 can be found in Appendix A).
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Study HPV-004, Annex 1: Additional details of the cell-mediated immune response parameters

(at 3 different doses of VLPs) were provided. The sponsor concluded the following:

o Specific proliferative responses were substantially induced after two vaccinations, and the
third vaccination boosted slightly this specific response. The specific cellular immune
response was persisting at Month 12 (Day 360)- 6 months after the third vaccination.

e Cytokine (IFN-y and IL- 5) secretion levels were near background value at pre-vaccination for
all groups. Significant increase in cytokine secretion were induced after two vaccinations and
boosted by the third dose and was still present 6 months post 3. No significant difference
could be observed between adjuvanted groups. Specific secretion of [IFN-y and IL- 5 were
lower in the non- adjuvanted group.

e [FN-y secretions were produced at a rather high level, revealing a Thl profile of the cellular
immune response induced. IL- 5 was also secreted in response to antigens, but at a lower
level.

Study HPV-004, Annex 2 and 3: Annex 2 report contains data for results of immune responses
at Year 1.5 and 2 for some subjects who participated in study HPV-004 (MI-CP055) as well as
HPV-005 (MI-CP057). Annex 3 report contains data for study HPV-004 through Year 4. Safety
was not followed in the extension study.

Study End Dates: 12/11/02 (last volunteer completed Year 2); 1/19/05 (last long-tern follow-up
visit)

Subjects: 38 subjects from HPV-004 enrolled in the extension study. 20/38 subjects completed
year 4 of the study (9 in the AS04 group; 2 in the aluminum hydroxide group; and 9 in the non-
adjuvant group). 18 subjects did not complete the full follow-up: 13 were lost to follow-up; 3
withdrew consent; and 2 did not complete the study due to relocation. All subjects (except for
subject except 1 received all 3 study vaccine injections # 431620 in the no- adjuvant group
received only 2 injections.

The sponsor concluded that after 3 injections of HPV 16/18 formulated with AS04, aluminum
hydroxide, or no adjuvant, ELISA binding and serum antibody responses to both HPV- 16 and
HPV- 18 persisted through 3 and 4 years after the first injection. Inhibitory ELISA responses to
both HPV- 16 and HPV- 18 were detectable at 3 and 4 years after first injection in more subjects
in the AS04 adjuvant group, compared with those who received aluminum hydroxide adjuvanted
formulation or unadjuvanted formulation. The magnitude of the antibody responses to both HPV-
16 and HPV- 18 was most robust in the AS04 adjuvanted treatment group. Subjects who received
HPV 16/18 with no adjuvant had ELISA binding and inhibitory responses that were lower in
magnitude than subjects who had received HPV 16/18 with AS04 or aluminum hydroxide
adjuvant. The sponsor indicated that the data support the continued clinical evaluation of HPV
16/18 formulated with AS04. (Details of Study HPV-004 Annex 2 and 3 can be found in
Appendix A).

8.4 HPV-005 Trial #4 [MI-CP057]: A Phase II Double-Blind, Randomized, Dose
Comparison Study to Evaluate the Safety and Immunogenicity of HPV 16/18 VLP Vaccine
(with AS04) in Healthy, Adult Women

Study Dates: 10/29/99-5/24/01

Study Objectives

Primary Objective: Evaluate safety and antibody response (by ELISA at 30 days postdose 3) of
three different doses of HPV 16/18 VLP vaccine with AS04 when administered IM at 0, 30 and
180 days to healthy adult females who were HPV 16/18 seronegative and high-risk DNA
negative.
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Secondary Objectives:

o Evaluate antibody response (by ELISA) to HPV 16/18 VLP vaccine with AS04 through 30
days after dose 3.

e Evaluate the neutralizing antibody response to candidate HPV 16/18 vaccine.

e Evaluated the cell mediated immune response to candidate HPV 16/18 vaccine by
lymphoproliferation assay and by interferon gamma (IFN-y) and interleukin-5 (IL-5) release.

e Evaluate the duration of immune response to candidate HPV 16/18 vaccine through 360 days
(using assays listed.)

o Evaluate the antibody response to candidate HPV 16/18 vaccine in cervical and vaginal
secretions.

o Evaluate the safety profile and immune response (using assays listed) of candidate vaccine
with either AS04 or alum.

Study Design: This was a Phase 11, double-blind, randomized, dose-comparison, multicenter
study in healthy adult females 18-30 years of age. Subjects received one of three doses: 12, 40,
and 120 pg formulated with AS04 on study days 0, 30, and 180. The subjects in the fourth study
group received 40 mcg HPV 16/18 VLPs formulated with alum on study days 0, 30, and 180.

Subjects were to be randomized 2:2:2:1 ratio into the first three and fourth study groups,
respectively. There were to be 60 subjects in each of the AS04 groups and 30 subjects in the
alum group. Safety was assessed by clinical evaluation of adverse events for 30 days after each
injection, evaluation of serious adverse events through 30 days after dose 3, and evaluation of
laboratory variables at study days 0, 30, and 210. Data for specific, solicited, injection site and
general adverse events were to be collected on diary cards provided at the time of each injection
for 7 days after each injection. Immune response was evaluated by determination of serum
antibody titers (ELISA) to HPV-16 and HPV-18 at study days 0, 7, 30, 60, 180, 210, and 360; by
determination of an anti-HPV 16 and 18 neutralizing antibody titers at study days 0, 61, 210, and
360; and by cell mediated immunity to HPV 16 and 18 (lymphoproliferation and IFN-y and IL-5
release) at study days 0, 60, 210, and 360. Cervical secretions were collected at screening and at
study days 210 and 360 for evaluation of anti-HPV-16 and anti-HPV-18 antibody titers.
Antibodies in cervical secretions and CMI were evaluated in a subset of subjects. All subjects at
selected sites (app. 20% of the subjects) were to have this evaluation.
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Figure 4 - Study HPV-005 Flowchart
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Source: STN 125259/0, CSR 005, p. 24

Duration: Subjects were to be followed for 360 days.

Vaccine Products Used:

Vaccines Formulated with AS04 (0.5 mg aluminum hydroxide and 50pug 3-deacyl

monophosphoryl lipid A per 0.5 mL dose):
e HPV 16/18 12 mcg formulation: Lot #99AH03A was supplied in single use vials containing
0.75 mL of HPV 16/18 vaccine at a concentration of 12nug/0.5 mL formulated with AS04. A

0.5 mL dose contained 6 mcg HPV 16 VLPs and 6 mcg HPV 18 VLPs.

e HPV 16/18 40 mcg formulation: Lot #99AH04A was supplied in single use vials containing
0.75 mL of HPV 16/18 vaccine at a concentration of 40ug/0.5 mL formulated with AS04. A
0.5 mL dose contained 20 mcg HPV 16 VLPs and 20 mcg HPV 18 VLPs.

e HPV 16/18 120 mcg formulation: Lot #99AHO05A was supplied in single use vials
containing 0.75 mL of HPV 16/18 vaccine at a concentration of 120pg/0.5 mL formulated
with AS04. A 0.5 mL dose contained 60 mcg HPV 16 VLPs and 60 mcg HPV 18 VLPs.

Vaccine Formulated with Aluminum Hydroxide (0.5 mg aluminum in the form of aluminum
hydroxide per 0.5 mL): HPV 16/18 40 mcg formulation: Lot #99AH02A was supplied in single

use vials containing 0.75 mL of HPV 16/18 vaccine at a concentration of 40ug/0.5 mL

formulated with aluminum hydroxide adjuvant. A 0.5 mL dose contained 20 mcg HPV 16 VLPs

and 20 mcg HPV 18 VLPs.

Reason for Dose Selected: In a previous study, 40 mcg HPV 16/18 VLPs with AS04 was shown
to be generally well tolerated and to induce an immune response. A range of doses was included
in this study to provide additional safety and immunogenicity data for selecting a dose to be used
for the further clinical development of the vaccine.
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Population: The subjects were healthy females 18-30 years of age. They were screened by serum
antibody testing, testing for HPV DNA, Pap smear, and physical examination to exclude those
with evidence of current or prior HPV 16 and/or 18 infection.

Study HPV-005 Summary: HPV 16/18 formulations, 12 mcg with AS04, 40 mcg with AS04,
120 mcg with AS04, and 40 mcg with aluminum hydroxide, were generally tolerated. There were
no apparent dosage effects seen in the frequency, duration, or intensity of solicited AEs or the
frequency of unsolicited AEs in the AS04 groups except for injection site swelling which was
seen more frequently in the 120 mcg dose group. Local reactions at the injection site were more
frequent for all ASO4 formulations compared to the aluminum hydroxide formulation, but there
was no apparent difference in systemic AEs. Serological and CMI responses to both HPV 16 and
HPV 18 were demonstrated after 2 injections of study vaccine (one each on study days 0 and 30),
were boosted by dose 3 administered at study day 180, and remained elevated at study day 360.
Although there was no consistent or clear evidence of a dosage effect on cellular responses
demonstrated for the AS04 formulations, there was a trend towards higher ELISA titers with
increasing dose level that suggested that the 12 mcg AS04 formulation was less immunogenic
than the other AS04 doses tested. The sponsor used the higher ELISA titers as support for
selection of HPV 16/18 40 mcg with AS04 formulation for subsequent clinical development.
(Details of Study HPV-005 can be found in Appendix A).

Study HPV-005, Annex 1: In this report, the HPV vaccine specific antibody responses were
described and compared the anti-HPV-16 and anti- HPV-18 antibody levels found in
cervicovaginal secretions (CVS) with those found in serum.

A subset of subjects (approximately 20% planned of the total number of subjects) was evaluated
for anti-HPV-16 and anti-HPV-18 antibody levels in CVS on Study Days 0, 210, and 360.
Eligible subjects were those who received all three doses of AS04 or aluminum hydroxide
formulations in study 005.

Subjects: 34 subjects enrolled in the study and 33/34 (97%) completed the study through study
day 360. One subject was lost to follow-up. Mean age, mean weight, and race were similar
across study groups. The mean age of the subjects was 24.3 years, with a range of 18-30 years.
The majority of the subjects were white/non-Hispanic (79.4%).

Summary Study HPV-005, Annex 1: After immunization of subjects with 3 doses of the AS04
and aluminum hydroxide adjuvanted HPV-16/18 vaccines, HPV-16/18 IgG-specific responses in
CVS were found in the majority of immunized subjects. At Study Day 210, IgG HPV-16/18T
specific responses in the serum and CVS were detected in 80%-90% of subjects who received the
candidate 40-pug dose of the AS0O4-adjuvanted HPV-16/18 vaccine. There appeared to be a dose
effect on the magnitude of the responses found in the CVS and serum in the AS04 12-ug, 40-pg,
and 120-pg treatment groups. There was a positive correlation between serum anti-HPV 16 and
HPV-18 antibodies with antibodies in cervical secretions. This finding and the fact that there
were no instances of detection of HPV-specific activity in the CVS in the absence of detection in
the serum would suggest that the HPV VLP-specific antibody found in the CVS transudated from
the serum. (Further details of Study HPV-005, Annex 1, can be found in Appendix A).

Study HPV-005, Annex 2: This report is identical to study 004, annex 2 report.
Study HPV-005, Annex 3: This report provided immunogenicity follow-up through 4 years of

subjects who received study vaccine at the 40 pg dose level, formulated with AS04 or aluminum
hydroxide, administered at 0, 30, and 180 days to healthy adult female subjects who were
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seronegative for HPV-16 and HPV-18, negative for high-risk HPV DNA, with normal Pap
smears.

The initial binding ELISA assay used for the first 3 years of the study was re-validated by GSK
when supplies of reagents were exhausted. The new binding ELISA was used only on blood
samples of subjects who completed years 3 and 4 of the extension study. All of those subjects’
samples, including those from the parent study as well as the extension study, were re-tested
using this new assay, the results of which are presented in this report.

Subjects: Of the 91 subjects randomized in the parent study (64 and 27 subjects in the AS04 4007
ug HPV 16/18 group and the aluminum hydroxide 40-ug HPV 16/18 group, respectively), 69
subjects (48 and 21 subjects, respectively) received all 3 injections of study vaccine and were
eligible to participate in the extension study. Of these 69 eligible subjects, 35 subjects (25 and 10
in the AS04 and aluminum hydroxide groups, respectively) were enrolled in the extension study
and followed up at Year 2. Of these 35 subjects, 30 (85.7%) were followed through Year 3 and 27
(77.1%) were followed through Year 4. The reasons for not completing the extension study
through Year 4 included lost to follow-up (4 subjects), withdrawal of consent (3 subjects),

and other (1 volunteer, unable to return for follow-up visits due to relocation).

Results

Binding ELISA: The present analysis using the new ELISA binding assay includes only those
subjects that returned for either a Study Year 3 (N=30) or a Study Year 4 (N=27) visit.

When the serological status at entry was evaluated using the ELISA assay version 1, all subjects
were seronegative. In the subset of subjects evaluated in this report, 9 and 5 subjects had ELISA
binding activity higher than the limit of quantitation for HPV 16 and HPV 18, respectively, using
the assay ELISA version 2; ELISA binding levels were <58 units/ml in all subjects. These
subjects were included in the analysis.

In both the AS04 and aluminum hydroxide groups, antibody levels increased through Study Day
60, peaked at Study Day 210, and had declined less than one log10 through Study Year 2. Further
less pronounced decline in antibody levels, up to 3-fold, occurred from Study Year 2 through
Study Year 4, except for HPV-16 in the aluminum hydroxide group for which antibody levels
remained steady. These values were above the pre-vaccination titers. For all 4 years of the study,
log10 mean HPV-16 and HPV-18 binding ELISA antibody levels were higher in the AS04 group
than in the aluminum hydroxide group. At Study Year 3, the AS04 treatment group had log10
mean HPV-16 and HPV-18 antibody levels of 3.0 and 2.7, respectively, vs. 2.6 and 2.3 for the
aluminum hydroxide group. At Study Year 4, the AS04 treatment group had log10 mean HPV-16
and HPV-18 antibody levels of 2.8 and 2.5, respectively, vs. 2.7 and 2.2 for the aluminum
hydroxide group.

Inhibitory ELISA Antibody Levels: Serum samples collected from immunized subjects during
the extension study were serially diluted and assayed by inhibitory ELISA for the presence of
HPV-16 and HPV-18 VLP-specific antibodies. No subject had detectable inhibitory ELISA
activity at Study Day 0. In the AS04 treatment group, 14/18 subjects who continued through
Study Year 4 had detectable HPV-16 and HPV-18 antibodies at Study Year 4, 3/18 subjects had
detectable HPV-16 antibodies but no detectable HPV-18 antibodies at Study Year 4, and 1/18 did
not have either HPV-16 or HPV-18 antibodies detected at Study Year 4. In the aluminum
hydroxide treatment group, 5/9 subjects had detectable HPV-16 and HPV-18 antibodies at Study
Year 4; 2/9 subjects had only detectable HPV-16 antibodies, and 2/9 subjects did not have either
HPV-16 or HPV-18 antibodies at Study Year 4.
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For all 4 years of the study, logl0 mean HPV-16 and HPV-18 ELISA inhibitory antibody levels
were nominally higher in the AS04 group than in the alum group. At Study Year 3, the AS04
treatment group had log10 mean HPV-16 and HPV-18 inhibitory antibody levels of 2.2 and 2.0,
respectively, vs. 1.8 and 1.7 for the aluminum hydroxide group. At Study Year 4, the AS04
treatment group had log10 mean HPV-16 and HPV-18 inhibitory antibody levels of 2.1 and 2.1,
respectively, vs. 1.8 and 1.7 for the aluminum hydroxide group.

The sponsor concluded that the higher biding ELISA antibody levels, as well as the higher
inhibitory ELISA levels for HPV 16 and HPV 18 measured in subjects who received the 40 mcg
AS04 formulation supported further development of this vaccine.

Reviewer’s Comment: At this time, an immune correlate of protection has not been identified
for prevention of HPV 16 and HPV 18 infection and/or disease. Higher antibody levels could
potentially translate into a longer duration of protection, but this has not been definitively
demonstrated at this time,

The sponsor has also prepared 2 reports of pooled antibody results from studies 004 and 005.

Studies HPV-004 and HPV-005: Pooled Evaluation of the Immune Responses in Healthy
Adult Female Subjects from Two Double-Blind, Randomized Phase II Studies, HPV-004
(MI-CP055) and HPV-005 (MI-CP057), of HPV-16/18 Vaccine against Human
Papillomavirus (HPV) Types 16 and 18, when formulated With Aluminum Hydroxide or
AS04

Subjects were followed for long-term immunogenicity and cellular responses, and in this report,
antibody levels by ELISA and CMI were pooled for subjects who received 40 mcg AS04
formulation and 40 mcg alum formulation from studies 004 and 005 up to Year 4.

Study Objective: To evaluate the persistence of specific antibody and cellular immune responses
following three doses of HPV-16/18 vaccine formulated with AI(OH)3 adjuvant or AS04
adjuvant, from Study Day 0 through Study Year 4.

Patient Populations: The primary population for immunogenicity summaries consists of subjects
receiving at least one dose of study vaccine.

Endpoint(s)

The following specific antibody and cellular immune evaluations were performed:

Immunogenicity

e Determination of the antibody response to HPV-16 and HPV-18 using ELISA Assay version 1
for all subjects at Pre, Days 7, 30 and 60, Months 6, 7, 12 and 18, and Years 2 and 3.

e Determination of the antibody response to HPV-16 and HPV-18 using ELISA Assay version 2
for subjects who came back at Year 3 and/or Year 4, at all available time points (Pre, Days 7,
30 and 60, Months 6, 7, 12 and 18, and Years 2, 3 and 4).

e Determination of the antibody response to the major neutralizing epitopes of HPV-16 and
HPV-18 (V5 or J4 epitopes, respectively) using an inhibitory ELISA, for a subset of subjects
at (Pre, Days 7, 30 and 60, Months 6, 7, 12 and 18, and Years 2, 3 and 4).

¢ Neutralizing antibodies to HPV-16 and HPV-18 for a subset of subjects at Pre and Months 7
and 12.
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Cell Mediated Immune Response (CMI)

e Determination of the in vitro lymphoproliferative responses to HPV-16 and HPV-18 and the
productions of interferon-y (IFN-y) and interleukin-5 (IL-5) in the culture supernatant at Pre,
Day 60, Months 7, 12 and 18, and Year 2.

e Determination of the frequency of CD4 and CD8 T-cell responses specific to HPV-16 and
HPV-18 on a subset of subjects from HPV-004 (MI-CP055) at Pre, Day 60, Months 7, 12 and
18 and Year 2.

e Determination of the frequency of memory B-cell specific to HPV-16 and HPV-18 on a subset
of subjects from HPV-004 (MI-CP055) and HPV-005 (MI-CP057) at Pre, Day 60, Months 7,
12 and 18, and Year 2.

Summary Pooled Evaluation of the Immune Responses in Healthy Adult Females Subjects
from Studies HPV-004 and HPV-005: Immunogenicity analyses were performed on the Total
Vaccinated Cohort and on the Kinetic Cohort. Both AS04- adjuvanted and aluminum hydroxide
formulations were immunogenic and induced antigen-specific humoral responses, including
antibodies that neutralized HPV-16 and HPV-18 in vitro. ELISA antibody titers to HPV-16 and
HPV-18 were significantly higher in the AS04 group for up to 4 years after initiating the 3 doses
vaccination series. Although the numbers of subjects analyzed for cell mediated immunity is
limited, both formulations were immunogenic and induced specific CD4+ T-cell response. The
functional characterization of the HPV specific CD4+ T-cells revealed that high frequency of IL[]
2 producing T cells with high lymphoproliferative capacity were induced and persisted for
months following HPV vaccination. IFN producing CD4 cells and high levels of IFN-y produced
in culture supernatants were detected. No specific CD8 were detected after vaccination. (Details
of the Pooled Evaluation of the Immune Responses in Healthy Adult Female Subjects from
studies HPV-004 and HPV-005 can be found in Appendix A).

Studies HPV-004 and HPV-005, Annex 1: This annex report presents the pooled neutralization
data from Month 7 to Year 4 of the HPV-16/18 vaccine. Subjects in 004 completed this
extension on 1/9/05 and the subjects in 005 completed the extension on 9/9/04.

Summary Studies HPV-004 & HPV-5, Annex 1: This annex report presents analyses of the
neutralizing antibodies to HPV-16 and HPV-18 from Month 0 through Year 4 in women
vaccinated in studies HPV-004 and HPV-005. Results from these analyses indicate that both
formulations induced antibodies that neutralized HPV-16 and HPV-18 in vitro. Observed GMTs
(point estimate) on neutralizing antibody titers to HPV-16 and HPV-18 were higher in the AS04
group for up to 4 years after initiating the 3 dose vaccination series, with significant difference
observed at most time-points up to Year 4 for HPV-16 and up to Year 2 for HPV-18,

respectively. (Further details of Pooled Studies HPV-004 and HPV-005, Annex 1, can be found in
Appendix A).

Summary of Phase I/II Studies: Studies HPV-002, -003, -004 and -005 demonstrated that the
HPYV 16/18 vaccine adjuvanted with AS04 was generally tolerated (except for a higher proportion
of subjects with local reactogenicity) and that the candidate vaccine at the chosen formulation
was immunogenic in eliciting anti-HPV 16 and ant-HPV 18 antibodies (when measured by
ELISA and by neutralizing antibodies). The studies provided data to demonstrate nominally
higher humoral antibody levels through Year 4, and when data was pooled from 2 of these studies
and samples run using the same assays, demonstrated statistically higher antibody levels (IgG by
ELISA and neutralizing antibodies) through Year 4 for the Total Vaccinated Cohort. It is not
clear that higher antibody levels will ultimately translate into longer duration of prevention of
HPYV 16 and/or 18 related genital dysplasias and cervical cancer.
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CONTROLLED STUDIES SUPPORTING LICENSURE IN FEMALES 10-25
YEARS OF AGE

Phase IIb/I1I studies — Controlled Studies

8.5 HPV-001 (Trial #5): A randomized, double-blind, control-controlled pilot phase IIB study
of the efficacy of an human papillomavirus (HPV) HPV-16/18 L1/AS04 vaccine in the
prevention of HPV-16 and/or HPV-18 cervical infection in healthy adolescent and young adult
women in North America and Brazil.

Study Dates: 1/3/01-4/30/03

Study Sites: The study was conducted at 32 sites in the US, Canada, and Brazil.

Objectives

Primary Objective: Evaluate vaccine efficacy in the prevention of infection with HPV-16 and/or
HPV-18 between months 6 and 18 in adolescent and young adult women who were initially
HPV-16/18 seronegative (by ELISA) and HPV-16/18 DNA negative (by PCR).

(Adolescent and young adult women that were included for the evaluation of the primary
objective were seronegative for HPV-16 or HPV-18 at month 0 and were DNA negative for high
risk HPV types (i.e. HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68) at month 0.)

Secondary Objectives

o Evaluate vaccine efficacy in the prevention of persistent infection with HPV-16 and/or HPV [
18 between months 6 and 18, and months 6 and 27, in adolescent and young adult women who
were initially HPV-16/18 seronegative and HPV-16/18 DNA negative. (Adolescent and
young adult women that were included for the evaluation of this secondary objective were
seronegative for HPV-16 or HPV-18 at month 0 and were DNA negative for high risk HPV
types (i.e. HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68) at month 0.

e Evaluate vaccine efficacy in the prevention of LSIL (Low grade squamous intraepithelial
lesions), HSIL (High grade squamous intraepithelial lesions), squamous cell cancer, or
adenocarcinoma associated with HPV-16 and/or HPV-18 infection between months 6 and 18,
and months 6 and 27, in adolescent and young adult women.

e Evaluate vaccine efficacy in the prevention of infection with HPV-16, HPV-18 and/or HPV[]
16/18-related phylogenetic types between months 6 and 18, and months 6 and 27, in
adolescent and young adult women.

e Evaluate vaccine efficacy in the prevention of persistent infection with HPV-16, HPV-18
and/or HPV-16/18-related phylogenetic types between months 6 and 18, and months 6 and 27,
in adolescent and young adult women.

o Evaluate vaccine efficacy in the prevention of LSIL, HSIL, squamous cell cancer, or
adenocarcinoma associated with HPV-16, HPV-18 and/or HPV-16/18-related phylogenetic
type infection between months 6 and 18, and months 6 and 27, in adolescent and young adult
women.

e Evaluate viral load for HPV-16 and HPV-18 (positive samples to be tested by type-specific
PCR to quantify the level of DNA in the sample).

Other objectives

¢ Evaluate the safety of the candidate vaccine.

e Evaluate vaccine immunogenicity (by ELISA, neutralizing assays and V5/J4 monoclonal
antibody inhibition tests).

Study Design: This was a multicenter, double blind, control-controlled, randomized clinical
trial. Subjects were originally to be followed for 18 months postdose 3; an extension was added
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to provide long-term follow-up of safety out to Month 27 postdose 3. Blinding of subjects and
staff were maintained during the extension phase.

Figure 5 - Study HPV-001: Overview of study design (initial part of study)
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Figure 6 - Study HPV-001: Overview of study design (Blinded extended follow-up)
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Duration: Subjects were originally to be followed for 18 months after dose 3; an extension
phase was added to provide long term follow-up for 27 months after dose 3.

Screening: During the screening, cervical specimens and blood samples were obtained. Women
with normal cervical cytologies who were high-risk HPV DNA negative (including HPV-16 and
HPV-18 DNA negative) by PCR and HPV-16 and HPV-18 seronegative by ELISA, were invited
to participate in the vaccination part of the study. Subjects who had previously participated in an
epidemiology study (999910/106) evaluating the prevalence of HPV-16, HPV-18 and other high-
risk HPV types and who met the criteria were also invited to participate in this present study.
These subjects did not have to undergo a separate screening for this present study unless they had
completed study 999910/106 more than 90 days prior to enrolment.

Blinded extension phase: Subjects who completed their month 18 visit before 2/1/03 were
invited to participate in a blinded extension phase lasting up to 9 months (maximum of 27 months
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total study participation). The number of study visits made by participants in this extension
depended upon the date of their month 18 visit (visit 8).

Discussion regarding study design: The study was a double blind, control-controlled efficacy
trial based on virological endpoints (HPV infection detected by PCR analysis of cervical samples)
as recommended by CBER (at a meeting held with GSK and MedIlmmune, Inc on 3/24/00 and
further discussed at a teleconference held on 7/31/00). The primary endpoint was based on
incident infection rather than persistent infection as it was expected that persistent infection
would occur infrequently, rendering the trial insufficiently powered to evaluate persistent
infection. However, persistent infection was evaluated as a secondary endpoint.

Six amendments were made to the protocol. A major change impacting the study design was
made with the 4th protocol amendment (5/6/02), which described the addition of optional
extended follow-up visits to ensure sufficient statistical power in case of a lower than estimated
attack rate for the virological endpoints. All subjects completing the initial follow up (at month
18) before 2/1/03, were asked to return for visits (or participate in telephone contacts and return
self-obtained cervicovaginal specimens by mail) at approximately 3 month intervals until the last
subject enrolled completed the initial study period (4/03). Subjects completing their month 18
visit (visit 8) on or after 2/1/03 were not eligible to participate in the blinded extension phase.
This blinded extension phase is different from the long-term follow-up study 580299/007, which
is a long-term follow-up study and will provide additional data for the original study cohort.
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Table 4- Study HPV-001: Outline of Study Procedures

Subjects not Subjects Blinded Extended
enrolled in enrolled Follow-up
HPV-106 in HPVDU
106
D-90 Vi V1 V2 V3 V4 | V5* | V6 V7* | V8 V9 V10 Vi1
to 0 MO | MO Ml M6 M7 | M9 | MI2 | MI5 | MI8 | M21 | M24 | M27
Informed consent X X
Addendu, to IC X
Inclusion criteria X X X
Exclusion criteria X X X X X
Elimination criteria X X X X X
Contraindications X X X X
Medical history X X
Interim medical X X X X X X X X X X
history
Interim medication X X X X X
Demographic data X X
Urine for pregnancy X X X X X
Directed physical X X
exam
Pelvic exam (Pap & X X X X
HPV DNA)
Return self-obtained X X X X X X X X X X
HPV DNA
Questionnaire X X
Randomization (IB) X X
Serology HPV 16 & X X X X X X X X
HPV 18
Chem/heme labs X X X X X
Vaccination X X X X
Distribution diary X X X X
cards
Return diary cards X X X
Record NSAEs up to 1 X X X
Month after
vaccination
Reporting of SAEs X X X X X X X X X X
Study Conclusion X X X X

Women who participated in the GSK epidemiology study, 999910/106, within 90 days of entry into study 580299/001 did not need to
undergo a separate screening and were to have the procedures shown in this column performed at visit 1. Women who had completed
the epidemiology study, 999910/106 more than 90 days prior to enrolment in the present study or women not participating in
999910/106 were to undergo the screening and visit 1 procedure in the 2 previous columns.

# Women with abnormal cervical cytologies indicating the presence of LSIL, AGUS (Atypical Glandular Cells of Undetermined
Significance) or HSIL were to be immediately referred

for colposcopy and appropriate medical follow-up.

## Subjects were to use two Dacron swabs to obtain cervical samples (‘self-samples’) for HPV DNA PCR testing.

Biochemical and haematology analyses was performed in subjects enrolled in centers 10, 17, 18, 23, 40, 70, 100 and 130.

Visits at months 9, 15, 21, 24 and 27 at study centers for the return of self-samples were optional. However, collection of self samples
and reporting of SAEs etc was to continue throughout the study period

All subjects were to complete the initial part of the study at visit 8 after which time some subjects, depending upon their consent and
the date of their month 18 visit, participated in a blinded extension phase. The number of visits in the extension phase depended upon
the date of the subject’s month 18 visit (visit 8).

Source: STN 125259/0, CSR 001, Table 1, p. 47-49

Dosage and Administration: Doses were selected based on an interim analysis of post dose 2
data from a previous phase II study (HPV-004). The vaccine schedule used (0, 1, 6 months) was
based on a standard schedule used for other subunit vaccines and clinical experience in Phase
I/I1a studies. The vaccine was administered intramuscularly in the non-dominant deltoid muscle.
Vaccinees were observed closely for at least 30 minutes.

Intervals between study visits: Study-specified time intervals between visits were provided.
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Vaccine Products Used: HPV 16/18 L1/AS04 vaccine and control vaccine (aluminum
hydroxide) were supplied as liquids in single use glass vials containing 0.7 ml as a standard
nominal fill volume. See Table 5.

Table 5- Study HPV-001: Vaccines, formulation, lot numbers and allocation

Vaccine Formulation Lot number Group
Vaccine (CPMS 40 pg HPV-16/18 L1/AS04 vaccine: | DVLPO17A2 Vaccine
number 580299) s 20 ugHPV-16L1,

e 20 pg HPV-18 L1,

e 50 pg MPL,

o 500 pg aluminium hydroxide
Control (placebo) 900 pg aluminium hydroxide DVLPO18A2PL | Placebo

"Source: STN 125259/0, CSR 001, Table 3, p. 55

Study population: The target population for enrolment included healthy adolescent and adult
female subjects between 15 and 25 years of age. The recruitment areas were located in two
geographical regions, North America (USA and Canada) and Brazil.

Inclusion Criteria:

Healthy female 15-25 years of age

written informed consent of subjects or parent or legal guardian of the subject

< 6 lifetime sexual partners prior to enrolment

intact uterus

non-childbearing potential (surgical or on appropriate contraception for 30 days prior to
vaccination, had a negative urine pregnancy test and to have agreed to continue such
precautions for two months after completion of the vaccination series.)

for subjects not enrolled in the HPV epidemiology study (999910/106) and for subjects who
completed the study (999910/106) >90 days prior to enrolment in the present study:
agreement to complete both entrance and exit study questionnaires concerning general
personal information, and sexual, contraceptive, reproductive and other gynaecological
medical history

for subjects previously enrolled in the HPV epidemiology study and who had completed the
study and an entrance questionnaire < 90 days prior to enrolment in the present study:
agreement to complete the exit questionnaire only

normal cervical cytology (Pap smear) at screening, using the Cytyc ThinPrep® Pap Test
seronegative for HPV-16 and HPV-18 antibody by ELISA at screening

HPV DNA PCR negative for high-risk HPV types by PCR at screening and genotyping was to
be specified using a reverse line probe assay specific for the detection of 14 high risk HPV
types (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68 and 11 low risk HPV
types (HPV-6, 11, 34, 40, 42, 43, 44, 53, 54, 70 and 74).

Exclusion Criteria:

pregnant or lactating female; Female who planned to become pregnant during the first eight
months of the study (months 0-8)

abnormal vaginal discharge at the time of entry (could participate after appropriate treatment)
previous administration of monophosphoryl lipid A (MPL) or ASO4 adjuvant

chronic administration (defined > than 14 days) of immunosuppressants or other immune-
modifying drugs within six months prior to the first vaccine dose

administration of immunoglobulin and/or any blood products within the three months (90
days) preceding the first dose of study vaccine or planned administration during the study
period
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e planned administration or administration of a vaccine not foreseen by the study protocol
within 30 days of the first dose of study vaccine. Guidelines regarding commonly
administered vaccines was provided.

e receiving or expecting therapy for external or internal condylomata. Subjects with external
condylomata not requiring therapy were eligible to participate in the study

o genital herpes disease involving the cervix or characterized (on examination or by history) by
extensive external lesions. Subjects with a history of recurrent genital herpes disease
characterized by limited external lesions were eligible to participate in the study

e history of an abnormal cervical cytology (Pap smear) test (other than a single prior report of
ASCUS with a subsequent normal report)

e treatment for cervical disease by ablative therapy (cryotherapy or laser ablation) or excisional
therapy (laser cone biopsy, loop excision, cold-knife conization)

e any confirmed or suspected immunosuppressive or immunodeficient condition, including
human immunodeficiency virus (HIV) infection

o family history of congenital or hereditary immunodeficiency

e major congenital defects or serious chronic illness

e history of any neurological disorders or seizures, with the exception of a single febrile seizure
during childhood

e acute or chronic, clinically significant pulmonary, cardiovascular, hepatic or renal functional
abnormality, as determined by physical examination or laboratory screening tests

e acute disease at the time of enrolment. [95% CI:Acute disease was defined as the presence of
a moderate or severe illness with or without fever. All vaccines could be administered to
persons with a minor illness such as diarrhea, mild upper respiratory infection with or without
low-grade febrile illness; Oral temperature >99.5°F (>37.5°C) / axillary temperature >99.5°F
(37.5°C) / rectal temperature >100.4°F (=38.0°C) / tympanic temperature on oral setting
>99.5°F (37.5°C) / tympanic temperature on rectal setting >100.4°F (>38.0°C)]

o history of chronic alcohol consumption and/or intravenous drug abuse within the past 2 years

e known or suspected allergy to any vaccine component, e.g., MPL, AS04

e hepatomegaly, right upper quadrant abdominal pain or tenderness.

Exclusion criteria for subjects electing to participate in the blinded extension phase:
Ablative or excisional therapy of the cervix, or hysterectomy; Visit 8 occurring after 31 January
2003.

Treatment Allocation and Randomization: The target sample size was 1000 subjects, stratified
equally between North America (USA and Canada) and Brazil with the following distribution:
425 subjects in US; 75 subjects in Canada; 500 subjects in Brazil. Approximately 1000 subjects
(500 subjects per treatment group) were to be enrolled to obtain a total of approximately 770
evaluable subjects for the final primary efficacy analysis. Randomization was performed using
an Internet-based central randomization system.

Blinding: This was a double blind study. The investigator and associated study personnel were
blinded to treatment assignments for the subjects.

HPYV PCR results: A clinical management sub-committee, consisting of selected study
investigators was established prior to study initiation to obtain a consensus among investigators
for the management of women with abnormal cytologies. The consensus of the sub-committee
was that available data did not support the use of HPV PCR test results in the triage algorithm for
the management of women diagnosed with abnormal cervical smears. HPV DNA PCR test
results were not provided to the investigators (an exception was made for one case) or study
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subjects until after study completion. Study sites and GSK personnel (except the US medical
monitor who was the contact person with the CRO Delft Diagnostic Laboratory who performed
the PCR analysis) directly involved in the conduct of the study were blinded to HPV PCR results
throughout the study. The clinical management of subjects was conducted within the local
standards of care or under the recommended guidelines outlined in the protocol and was based
solely on cervical cytology or biopsy results (not HPV PCR test results).

Prior and concomitant medications were to be reported.

The efficacy variables assessed were:

e The presence of HPV type specific DNA detected by PCR in cervicovaginal (self-obtained)
and cervical (physician-obtained) specimens.

e (Cytologically confirmed (physician-obtained cervical specimens) or histopathologically
confirmed (biopsy samples) LSIL, HSIL, squamous cell cancer, or adenocarcinoma (note:
histopathlogically confirmed lesions were described according to the cervical intraepithelial
neoplasia (CIN) classification system.

Laboratory assays and time points

Cervical Samples: During the pelvic examination at screening and at months 6, 12 and 18, a
cervical sample for cytology was collected by the physician. In addition, women provided self-
obtained cervical samples at months 0, 6, 9, 12, 15 and 18, and for subjects participating in the
blinded extended follow-up at months 21, 24 and 27.

Polymerase chain reaction (PCR): One aliquot for HPV DNA PCR testing was forwarded to
Delft Diagnostic Laboratory, Delft, The Netherlands. The second aliquot was archived. Aliquots
sent to Delft Diagnostic Laboratory were first tested in parallel by:

. b(4) O

. b(4) 0

e Reverse line probe assay (LiPA). The LiPA is a strip of nitrocellulose with HPV probes fixed
on it. The probes detect 14 high risk HPV types (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56,
58,59, 66, and 68) and 11 low risk HPV types (6, 11, 34, 40, 42, 43, 44, 53, 54, 70 and 74).
LiPA testing may not detect some HPV types when there is multiple HPV infection or a low
viral load AND BY

e Type-specific PCR assay for HPV-16 and type-specific PCR assay for HPV-18 (these assays
use specific primers sets for HPV-16 or HPV-18) to confirm absence of HPV-16 and HPV-18,
thus affording maximum test sensitivity. The decision to test any HPV DNA positive
specimens by type-specific PCR for HPV-16 and HPV-18 in addition to LiPA was added in
the 4th protocol amendment (5/6/02). HPV DNA positive specimens collected before
implementation of this amendment were tested by LiPA only. After the protocol amendment,
Delft Diagnostic Laboratory tested specimens collected prior to the amendment by type-
specific PCR for HPV-16 and for HPV-18. However, due to insufficient material, 12 samples
could not be tested. A post hoc analysis of HPV DNA detected by PCR in biopsy tissue for
histopathologically confirmed cases of LSIL (referred to as CIN 1 in this report) and HSIL
(referred to as CIN 2 or CIN 3 in this report) was made. Any samples testing positive using
the “generic” PCR assay were then tested by LiPA and by type-specific PCR assays for HPV [
16 and for HPV-18 as described above.
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Cytology Testing: Cervical cytology was performed by Quest Diagnostics (Teterboro, NJ,
USA), using the ThinPrep® PapTest™ (Cytyc Corporation, Boxborough, MA, USA). The
ThinPrep 2000 Processor was used to transfer cells on to glass slides and fixing.The slides were
stained and evaluated by laboratory personnel using the Bethesda System 1999 for reporting
cervical cytology diagnoses.

Biopsy and Histopathology: Guidance on how women with abnormal cervical cytologies were
to be assessed by colposcopy and biopsy was provided in the protocol in a management
algorithm. (See Table 6.

Table 6- Study HPV-001: Management of women with cervical lesions
Abnormal Cytology | Management of cervical lesions

ASCUS For a single observation: repeat pelvic examination and cervical
smear at next scheduled study visit (in 6 months)

For two observations at a six month interval: referral for colposcopy”
For two full colposcopy” examinations preceded by ASCUS if a
normal biopsy is observed, NO further colposcopy was to be
conducted

LSIL For a single observation: immediate referral for colposcopy”. All and
any lesions will be biopsied if observed

For repeat LSIL observations following normal biopsy at
colposcopy”: a thorough vaginal, vulvar and anal colposcopic
examination will be performed

AGUS For a single observation: immediate referral for colposcopy”. All and
any lesions will be biopsied if observed

For repeat AGUS observations: referral for a LEEP/cone procedure
to determine the disease state

HSIL For a single observation: immediate referral for colposcopy”. All and
any lesions will be biopsied if observed

For repeat HSIL observations: referral for a LEEP/cone procedure to
determine the disease state

Source: STN 125259/0, CSR 001, Table 5, p. 62

Subjects referred for colposcopy were asked to sign a supplement to the study informed consent
and assent forms describing the colposcopy procedures.

Pathology Panel: Biopsy samples obtained under the protocol were referred to Dr Ronald Luff
(Quest Diagnostics). Dr Luff headed an expert panel of three gynecologic pathologists. Two
pathologists from the expert panel independently evaluated each case and involved the third
group member to resolve any discrepancy by consensus. Stained tissue sections were made
available to any site for local review if requested. In addition, biopsies were tested for HPV DNA
by PCR after completion of the study (post hoc analysis). A final consensus diagnosis was issued
by the expert panel following review of the biopsy sections prepared for HPV DNA PCR
analysis. For the analysis of study data, the results were expressed using the cervical
intraepithelial neoplasia (CIN) classification system where CIN 1 corresponds to LSIL and CIN 2
and CIN 3 correspond to HSIL but during the study, results were communicated using the SIL
classification.

Immunogenicity variables

Laboratory assays and time points: At screening and at months 0, 1, 6, 7, 12 and 18, 10 ml of
whole blood was taken from each subject for serology testing. Serological assays were performed
at GSK Biologicals laboratories, Rixensart, Belgium, using standardized validated procedures
with adequate controls.
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Anti-HPV-16 and anti-HPV-18 ELISA: Anti-HPV-16 and anti-HPV-18 ELISAs were
performed for blood samples from all subjects using the methodology developed by ---b(4)----- -0
—————— The ELISA assays were used at screening (between days —90 and day 0) to determine
eligibility of subjects and at the study visit 1 (month 0) to assess serostatus at study entry.
Additional ELISA assays were performed on blood samples taken at months 1, 6, 7, 12 and 18 to
evaluate vaccine response. If there was an insufficient blood sample volume to perform assays for
both antibodies, anti-HPV-16 ELISA testing took priority over anti-HPV-18 ELISA.

V5/J4 monoclonal inhibition enzyme immuno-assays: Sera from a randomly defined set of
100 subjects who had received three HPV vaccine doses and 50 subjects who had received three
doses of control according to protocol, and who had serum available for visits 1, 4 and 8 (months
0, 7 and 18) were selected for testing for HPV-16 and HPV-18 antibodies using V5/J4
monoclonal antibody inhibition enzyme immuno-assays. To maintain the blinding of the study
the subset of sera was selected by a prespecified procedure. Seropositivity was defined as a titer
greater than or equal to the assay cut-off value. The assay cut-off for anti-HPV-16 V5 antibodies
was 41 ELISA units/ml and the assay cut-off for anti-HPV-18 J4 antibodies was 110 ELISA
units/ml.

Neutralization assay for detection of human neutralizing antibodies to HPV-16 or HPV-18
L1 VLPs: Sera from the same subset of subjects who had their sera tested by the V5/J4
monoclonal inhibition enzyme immunoassays were tested for HPV-16 and HPV-18 neutralizing
antibodies. HPV-16 and HPV-18 neutralizing antibodies were assayed using an b(4) N
. HPV-16 or HPV-18 infection of cultured human
keratinocytes were determined by the presence of a HPV-specific messenger ribonucleic acid
(mRNA) detected by b(4) . Neutralization titers were reported
as endpoint titers, defined as the highest serum dilutions that inhibited the synthesis of the viral
transcript. A PCR product consistent with the expected size of the HPV spliced transcript that
could be amplified from cells exposed to the infectious virus indicated no neutralization
antibodies. In contrast, the inability to amplify the expected PCR product reflected the
neutralization of the HPV virus by specific antibodies. The assay cut-off for neutralizing
antibodies was 1/10 dilution.

Assessment of safety variables

Adverse events

Solicited adverse events: Solicited adverse events were collected for seven days following

administration of a study vaccine/control dose (days 0-6). These solicited local and general signs

and symptoms were recorded by the subjects on standard diary cards supplied by the sponsor.

¢ Solicited Local (Injection Site) Adverse Events included pain, redness, and swelling at the
injection site.

o Solicited General (or Systemic) Adverse Events included fatigue, fever, GI symptoms
(nausea, vomiting, diarrhea, and/or abdominal pain), headache, rash, and pruritus.
Temperature (by oral, axillary or rectal route) was to be recorded in the evening. If
temperature measurement was additionally performed at another time of day, the highest
temperature was to be recorded.

Unsolicited adverse events: All unsolicited adverse events occurring within one month
(minimum 30 days) following administration of each dose of study vaccine or control were
recorded. The nature of each event, onset, outcome, intensity and relationship to vaccination was
recorded. Any medically significant adverse events (including new onset of chronic diseases,
unscheduled gynecological procedures or emergency room visits) which occurred outside the 30
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day follow-up period following administration of each dose of study vaccine or control were also

recorded.

Assessment of intensity (grading): The intensity of solicited adverse events was assessed as

specified in Tables 7 and 8 below.

Table 7 — Study HPV-001: Solicited adverse events and assessment of their intensity

Adverse Event Intensity grade

Parameter

Pain at injection site 0

Absent

Painful on touch

Painful when limb is moved

Spontaneously painful

Redness at injection site

None

> () mm to < 20 mm

>20mm to < 50 mm

> 50 mm

Swelling at injection site

None

>0 mmto <20 mm

>20mm fo < 50 mm

> 50 mm

Fever*

<37.5°C

>37.5°Cto<38.0°C

>38.0:Cto<39.0°C

>39.0°C

Headache

Normal

Headache that is easily tolerated

Headache that interferes with normal activity

Headache that prevents normal activity

Fatigue

Normal

Fatigue that is easily tolerated

Fatigue that interferes with normal activity

Fatigue that prevents normal activity

Gastrointestinal symptoms

Normal (no gastrointestinal symptoms)

= oW rM = DW= O W R = O = (DW= D | —=

Gastrointestinal symptoms that are easily
tolerated

[g%]

Gastrointestinal symptoms that interfere with
normal activity

(]

Gastrointestinal symptoms that prevent normal
activity

Rash

No rash

Rash which is easily tolerated

Rash which interferes with daily activities

Rash which prevents daily activities

Pruritus (itching)

No prurnitus (itching)

Itching which is easily tolerated

Itching which interferes with daily activities

WM =D ||| =D

ltching which prevents daily activities

*Fever was defined as oral temperature >99.5°F (37.5°C) / axillary temperature >99.5°F (37.5°C) / rectal

temperature

>100.4°F (38°C) / tympanic temperature on oral setting >99.5°F (37.5°C) / tympanic temperature on rectal setting

>100.4°F (38°C)
Source: STN 125259/0, CSR 001, Table 7, p. 67
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Table 8 — Study HPV-001: Assessment of intensity of unsolicited symptoms

Intensity
Grade
0 No adverse event.
1 An adverse event which was easily tolerated by the subject, causing minimal
discomfort and not interfering with everyday activities.
2 An adverse event which was sufficiently discomforting to interfere with
normal everyday activities.
3 An adverse event which prevented normal, everyday activities.

Source: STN 125259/0, CSR 001, Table 8, p. 68
Assessment of causality: Causality was assessed by the investigator.

Follow-up of adverse events and assessment of outcome: Investigators were to follow up
subjects with serious adverse events until the event had resolved, subsided, stabilized,
disappeared, the event was otherwise explained, or the subject was lost to follow-up; or, in the
case of non-serious adverse events, the subject completed the study. Clinically significant
laboratory abnormalities were to be followed up until they returned to normal, or a satisfactory
explanation was provided. Outcomes were as follows: recovered; recovered with sequelae;
ongoing at subject study conclusion; died; or unknown.

Serious adverse events (SAEs): defined as any untoward medical occurrence that resulted in
death, was life threatening, resulted in persistent or significant disability/incapacity, required in[]
patient hospitalization or prolongation of existing hospitalization or was a congenital
anomaly/birth defect in the offspring of a study subject. In addition, an important medical event
that jeopardized the patient or required intervention to prevent one of the outcomes listed below
was considered serious. Although not considered as ‘serious adverse events’, cancers were to be
reported in the same way as serious adverse events.

SAEs were to be reported during the period during the period starting from the day of
administration of the first dose of study vaccine or control and ending with the last study visit (up
to month 27).

Pregnancy: Pregnancy was an exclusion criterion for enrollment and all subjects were tested for
pregnancy (using a urine human chorionic gonadotrophin (HCG test) during screening. A
pregnancy test was also performed on all subjects prior to each vaccination at months 0, 1 and 6
and had to be negative in order for the subjects to receive a dose of vaccine/control. Although
subjects who became pregnant during the study were not to receive any further doses of
vaccine/control they could continue other study procedures at the discretion of the investigator (or
designate). Each pregnancy was to be followed to term and outcome reported.

Clinical laboratory evaluations: Biochemical and hematology analyses were performed for
subjects enrolled in centers 10, 17, 18, 23, 40, 70, 100 and 130 at months 0, 1, 6, and 7. The tests
at months 1, 6, and 7 were compared with those taken at month 0 (baseline). These tests
included biochemistry tests- ALT (SGPT), Cr, and Total proteins; and hematology tests - WBC,
hematocrit, and platelet count.

Data Quality Assurance: Significant deficiencies in the frequency of site monitoring were
reported as important audit findings at two Brazilian study sites, center 23 and 24. Additional
findings were made with respect to the investigator’s responsibilities to adequately communicate
with the ethics committee, deficiencies in the completion of the sites’ FDA Form 1572 and in the
quality of source documentation.
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Responses from GSK Brazil to the audit findings provided assurances that appropriate corrective
actions were to be implemented. However, subsequent audits reported ongoing issues (Country
Medical Department audit for Brazil, 9/04 and audits for ongoing HPV vaccine studies in 12/04).
GSK Biologicals management then formed a task force with the objective of evaluating
compliance with GCP, GSK SOPs and regulatory requirements in order to validate the integrity
of HPV-001 study data and make recommendations to GSK management. The task force
requested re-monitoring of all Brazilian study sites to be performed by a sub-team to assess the
status of clinical and regulatory study documentation with regards to accuracy and completeness
by performing 100% source documentation verification for all HPV-001 data.

The re-monitoring exercise confirmed that there were no concerns with vaccination logs or
subject randomization. Study sites showed evidence of good general compliance with the
protocol and cytology/colposcopy management guidelines (comparable to that observed at North
American study sites) and no issues were identified that may have impacted the laboratory data
generated at central laboratories. There was no evidence of intentional misconduct at any of the
study sites and no study subjects were exposed to undue risk.

The re-monitoring exercise revealed some findings common to all Brazilian sites including issues
related to regulatory and GCP compliance (including incomplete dating of informed consents;
assent forms available but consent from legally accepted representative missing; inconsistencies
with vaccine destruction logs; long intervals between monitoring visits; late reporting of a few
pregnancies and SAEs; screening log deficiencies); regulatory issues (including lack of annual
ethics committee re-approvals; issues with FDA form 1572 with respect to financial disclosures);
and source data issues (source data discrepancies).

At one study site (study site 22), the source document issues were more difficult to correct than at
the other Brazilian sites. At this site, the original source worksheet was supplemented with a new
source worksheet during the study. In some cases, this had resulted in discrepancies between the
original and supplemented source records and the data encoded in the remote data entry (RDE)
application. The procedure for documenting source data was not managed appropriately at this
site.

Following consideration of the findings from all of the Brazilian sites, the HPV-001 task force
considered that, given the nature of the discrepancies, the impact on the overall safety and
efficacy of the Brazilian data was not likely to be significant. To confirm this assumption and
validate the integrity of the original HPV-001 analysis, GSK conducted a confirmatory re(’
analysis of a new study dataset which incorporated the following changes compared with the
original study dataset: 1) correction of all source data discrepancies identified during the re-
monitoring activities; 2) exclusion of data from one study site (study center 22); 3) re-validation
of all laboratory databases. Prior to running the re-analysis the approach was discussed with three
of the study investigators and external experts who participated in the study and who were also
involved with development of the Lancet publication to obtain an independent viewpoint on the
merits of the plan. The rationale for maintaining the original analysis as the “primary” and to
consider the re-analysis as “confirmatory” included the following considerations: (1) the original
analysis was completed prior to creating the revised database; it was felt that the original analysis
was not subject to potential bias that might be introduced with late changes in the dataset; (2) the
specific nature of the changes made to the database were considered unlikely to impact key study
conclusions (3) the statistical approach applied to the re-analysis was the same as that for the
initial analysis. The final decision concerning the positioning of the re-analysis was taken prior to
initiating this analysis and was supported by the investigators and external experts consulted.
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This re-analysis focused on the key safety, immunogenicity and efficacy data and is provided in
an annex to the HPV-001 study report. An additional analysis for safety on data from center 22
alone was also conducted. The validity of the conclusions made upon the original efficacy
analysis was confirmed by the re-analysis, therefore, the original efficacy analysis (including
center 22) is presented as the principal trial data. The reanalysis of the re-monitored data
(excluding center 22) provides a complete and valid dataset for reporting of safety and
reactogenicity and confirmatory datasets for efficacy and immunogenicity. The safety data for
center 22 alone is presented in the annex report separately for completeness. Quest Diagnostics
Clinical Trials (--b(4)-), Quest Diagnostics (Teterboro) and Delft Diagnostics Laboratory were
employed to perform sample processing and laboratory analyses. --b(4)-- was employed to
perform statistical analyses according to agreed contracts. The CRO responsibilities were
conducted according to their own SOPs.

Independent audit statement: This study was subject to audit by GlaxoSmithKline’s
department of Worldwide Regulatory Compliance (WWRC). Two study sites in Brazil were
audited (center 23 and center 24) in and two study sites in US were audited (center 110 in 5/01
and center 40 and 11/01). Audit certificates were included in the submission.

Reviewer’s Comment: The re-analysis with and without data from center 22 was reviewed, and
the results of the study and conclusions did not change even when data from center 22 were
excluded.

STATISTICAL CONSIDERATIONS: The analyses were performed according to the protocol
except that some additional analyses were defined post hoc; and some analyses described in the
protocol have not yet been completed and will be presented as annexes to the clinical report.

Primary endpoint: Incident cervical infection with HPV-16 and/or HPV-18. HPV-16 and/or
HPV-18 incident infection was defined as at least one positive HPV-16 or HPV-18 DNA PCR
assay. HPV-16 and/or HPV-18 infection (by PCR) was determined for both self-obtained
cervicovaginal and physician-obtained cervical specimens. The primary efficacy endpoint was
analyzed using all HPV-16 and/or HPV-18 DNA results determined for both self-obtained
cervicovaginal and physician-obtained cervical specimens combined. In addition, a separate
analysis of physician-obtained cervical specimens only was conducted.

Reviewer’s Comment: CBER presented the results for the cervical specimens since this was
considered most specific as to identifying HPV infection as they may relate to cervical dysplasias.

Secondary endpoints

e Persistent cervical infection with HPV-16 and/or HPV-18 defined as at least two positive HPV
DNA PCR assays for the same viral genotype over a minimum interval of six months.

e (Cytologically confirmed or histopathologically confirmed LSIL, HSIL, squamous cell cancer,
or adenocarcinoma concurrently associated with HPV-16 and/or HPV-18 cervical infection.
Note: Cytologically confirmed ASCUS as an endpoint was added post hoc and
histopathological lesions were described according to the cervical intraepithelial neoplasia
(CIN) classification system.

e Incident cervical infection with HPV-16, HPV-18 and/or HPV-16/18-related phylogenetic
types such as HPV-31, 33, 35, 39, 45, 52, 58 and 68. Note: In the report analysis plan (RAP
dated 8/29/02 with amendment on 1/31/03, HPV-16 related types were defined as HPV-16, 31,
35, 58 and HPV-18 related types were defined as HPV-18, 45 and 59. The RAP also specified
an analysis of infection with individual high risk HPV types; HPV-31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66, and 68 and individual low risk HPV types; HPV- 6, 11, 34, 40, 42, 43, 44, 53,
54, 70 and 74. Post hoc analyses were performed using an additional extended definition of
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HPV-16 related phylogenetic types (to include HPV-33 and HPV-52) and additional analyses
of related phylogenetic types which excluded HPV-16 and 18 were performed.

e Persistent cervical infection with HPV-16, HPV-18 and/or HPV-16/18-related phylogenetic
types such as HPV-31, 33, 35, 39, 45, 52, 58 and 68. Note: As indicated above, the definitions
of related phylogenetic HPV types and individual high risk and low risk HPV types were
specified in the RAP. Post hoc analyses were performed using an additional extended
definition of HPV-16 related phylogenetic types (to include HPV-33 and 52) as well as
analyses of phylogenetic types which excluded HPV-16 and 18.

e Cytologically confirmed or histopathologically confirmed LSIL, HSIL, squamous cell cancer,
adenocarcinoma concurrently associated with cervical infection with HPV-16, HPV-18 and/or
HPV-16/18-related phylogenetic types such as HPV-31, 33, 35, 39, 45, 52, 58 and 68. Note:
Cytologically confirmed ASCUS as an endpoint was added post hoc and histopathological
lesions were described according to the cervical intraepithelial neoplasia (CIN) classification
system. As indicated above, the definitions of related phylogenetic HPV types and individual
high risk and low risk HPV types were specified in the RAP. Post hoc analyses were
performed using an additional extended definition of HPV-16 related phylogenetic types (to
include HPV-33 and 52) and additional analyses of phylogenetic types which excluded HPV-
16 and 18 were performed.

e Determination of viral load for HPV-16 and HPV-18 (by PCR) for both cervicovaginal
specimens and physician-obtained cervical specimens. Note: positive specimens to be tested
by type-specific PCR to quantify the level of DNA.

Reviewer’s Comment: The viral load endpoint was not reported due to technical

difficulties with the assay.

Other endpoints

e Qccurrence, nature, intensity and relationship to vaccination of any solicited local or solicited
general symptoms within 7 days (days 0-6) after each vaccination and after any vaccination;
occurrence of unsolicited symptoms within 30 days after any vaccination (months 0-7) and
occurrence of serious adverse events throughout the entire study (month 0 up to month 27).

e HPV-16 and HPV-18 ELISA (all study subjects), neutralizing titers and V5/J4 monoclonal
antibody competition tests (both in a randomly defined set of 100 volunteers who received all
HPYV vaccine doses, and in 50 volunteers who received all control doses, according to
protocol, and who have serum available for visits 1, 4 and 8 (months 0, 7 and 18) plus all
women infected with HPV-16 or HPV-18 during the course of the study).

Sample Size Determination: The primary objective of this study was to evaluate vaccine
efficacy in the prevention of incident infection with HPV-16 and/or HPV-18 between months 6
and 18 in adolescent and young adult women who were initially HPV-16 and HPV-18
seronegative (by ELISA) and high risk HPV DNA negative (by PCR) and also negative by PCR
for the infecting HPV type at month 6. HPV-16 and/or HPV-18 incident infection was defined as
at least one positive HPV-16 or HPV-18 DNA PCR assay. The primary efficacy endpoint was
analyzed using all HPV-16 and/or HPV-18 DNA results determined for both self-obtained
cervicovaginal specimens and physician-obtained cervical specimens combined. In addition, a
separate analysis of physician-obtained cervical specimens only was conducted. The study was
designed to demonstrate that the administration of 3 doses of candidate HPV-16/18 L1/AS04
vaccine reduced the incidence of HPV-16 and/or HPV-18 infection compared with the
administration of 3 doses of control.

The sample size was calculated to have 80% power for the primary endpoint analysis (a = 0.023,
one-sided test), i.e., to demonstrate a difference between vaccine and control groups assuming an
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attack rate of HPV-16 and/or HPV-18 incident infection of 6% over 12 months in the control
group and an expected vaccine efficacy of 70%.

Target sample size = 1000

Number of subjects planned per group (vaccine or control) = 500.

Number of subjects planned per region (North America or Brazil) = 500 (425 in the USA 75
in Canada).

Number of evaluable subjects per group (vaccine or control) = 385.

Total number of evaluable subjects = 770.

A total of 385 evaluable subjects per group would provide 80% power to demonstrate a
difference between vaccine and control groups assuming an attack rate of HPV-16 and/or
HPV-18 of 6% over 12 months in the control group and an expected vaccine efficacy of 70%.

Study Cohorts Analyzed

The ATP cohort months 6-18 and ATP cohort months 6-27 assessed the efficacy of three
vaccine doses and the ATP cohort months 0-18 and ATP cohort months 0-27 assessed the
efficacy of at least one vaccine dose. The analyses of the protocol-defined cohorts were the
primary analysis.

ATP cohort for analysis of safety included all subjects who: had been enrolled; had received
at least one dose of study vaccine/control according to their random assignment; with
sufficient data to perform an analysis of safety (i.e. at least one solicited or unsolicited
symptom sheet available); and had not received a vaccine not specified or forbidden by the
protocol within 1 week before or after a dose of study vaccine. (The sponsor notes that the
above time interval (presented in the RAP but not the protocol) for this criterion was not
consistent with that in a study elimination criterion (presented in the protocol and in the RAP)
which stated “Administration of a vaccine not foreseen by the study protocol during the period
starting from 30 days before each dose of vaccine and ending 30 days after”. For the analyses
the elimination criterion was applied but the interval was adapted to “from less than or equal
to 28 days before each dose of vaccine and ending 30 days after”; without randomization
failure or code broken; for whom injection site or route of vaccine/control administration was
known and correct.

ATP cohort for analysis of efficacy for primary analysis of efficacy included all subjects
meeting all eligibility criteria, complying with the procedures defined in the protocol; and for
whom data concerning efficacy endpoint measures were available. As most of the efficacy
endpoints were assessed between months 6 and 18, the endpoint should not have been
observed before the month 6 visit. The following criteria applied to all ATP cohorts for
analysis of efficacy against HPV-16 and/or HPV-18 infection except the last criterion, which
applied only to the ATP 6- 18 month and 6-27 month cohorts. The ATP cohort excluded all
subjects:

excluded from the ATP cohort for analysis of safety

who had not received three doses of vaccine/control

with protocol violation

with concomitant infection unrelated to HPV vaccine which may influence immune
response;

with baseline blood sample lost or unable to test

with obvious incoherence or abnormality or error in data

for efficacy between months 6-18 (primary endpoint) and between months 6-27, for whom
the considered event had occurred before the month 6 visit

who did not complete the final study visit

seropositive for HPV-16 or HPV-18 at month 0

YVV VYVVV VVYVYVY
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» DNA positive by PCR at month 0 for HPV-16, HPV-18, or any other high risk type (i.e.
HPV-31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, or 68)

» For efficacy analyses between months 6-18 (primary endpoint) and between months 6-27,
DNA positive for HPV-16 or HPV-18 at month 6.

For the analysis of efficacy against HPV-16/18-related phylogenetic types (analyzed by related

phylogenetic group) and against individual HPV types (high and low risk) all of the above criteria

were applied except the last two which were replaced by:

e DNA positive by PCR at month 0 for the specific HPV type or group of HPV types considered
in the analysis;

e For the ATP cohorts months 6-18 and months 6-27, DNA positive by PCR at month 6 for the
specific HPV type or group of HPV types considered in the analysis.

For the analysis of efficacy against combined high risk types (HPV-31, 33, 35, 39, 45, 51, 52,

56, 58, 59, 66 and 68 or HPV-16, 18, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68) all of the

above criteria were applied except the last two which were replaced by:

e DNA positive by PCR at month 0 for any high risk HPV type;

e For the ATP cohorts months 6-18 and months 6-27, DNA positive by PCR at month 6 for any
high risk HPV type.

For the analysis of efficacy against combined low risk HPV types (HPV-6, 11, 34, 40, 42, 43,

44, 53, 54, 70 and 74) all of the above criteria were applied except the last two which were

replaced by:

e DNA positive by PCR at month 0 for any low risk HPV type;

e For the ATP cohorts months 6-18 and months 6-27, DNA positive by PCR at month 6 for any
low risk HPV type.

ATP cohort for analysis of immunogenicity included all evaluable subjects (i.e. those meeting

all eligibility criteria, complying with the procedures defined in the protocol and fulfilling

requirements for analysis) for whom pertinent data were available. This included any subjects for

who assay results were available for antibodies at any blood sampling time point.

The ATP cohort for immunogenicity analysis excluded the subjects:

e excluded from the ATP cohort for analysis of safety

e who had not received three doses of vaccine/control

e with protocol violation

e with concomitant infection related or unrelated to HPV vaccine which may have influenced

immune response

with non compliance with vaccination schedule

e subjects who had no pre-vaccination data or did have pre-vaccination data but who had no
data for either month 7 or month 18

e with obvious incoherence or abnormality or error in data

ITT cohort was the population used for the secondary analysis. The purpose of the two types of

analyses was to ensure that protocol violations, subject dropouts and withdrawals were not

treatment related and did not lead to any selection bias in the efficacy results.

Total (ITT) cohort included all enrolled subjects who received at least one dose of study

vaccine.

e ITT analysis of safety included all vaccinated subjects for whom safety data were available.

e ITT analysis of efficacy included vaccinated subjects for whom data concerning efficacy
endpoint measures were available.
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e ITT analysis of immunogenicity included vaccinated subjects for whom data concerning
immunogenicity measures were available.

Derived and transformed data:

Immunogenicity- The assay cut-off values for each of the antibodies were defined by the
laboratory before the analysis. A seronegative subject was defined as a subject whose antibody
titer was below the assay cut-off value. A seropositive subject was defined as a subject whose
antibody titer was greater than or equal to the assay cut-off value. The Geometric Mean Titers
(GMTs) calculations were performed by taking the anti-log of the mean of the log

concentration transformations. Antibody concentrations below the cut-off of the assay were given
an arbitrary value of half the cut-off for the purpose of GMT calculation. The immunogenicity
analysis excluded subjects with missing or non-evaluable measurements.

Safety - Subjects who missed reporting symptoms (solicited/unsolicited or concomitant
medications) were not considered as subjects without symptoms (solicited/unsolicited or
concomitant medications, respectively) and therefore were not considered in the denominator.
Efficacy - Censored subjects at month 0 were considered as non-cases. In the analysis of efficacy
of HPV-16 or HPV-18 for the ITT cohort any subject positive for any high risk HPV type at entry
(month 0) was censored. Any such subject was not counted as a case but was included in the
denominator (N).

Analysis of efficacy: The analysis of efficacy against cervical infection with HPV-16 and/or
HPV-18 was performed on five different cohorts as summarized in Table 9. The primary cohorts
for analysis were the ATP cohorts months 6-18 and months 6-27 which assessed the efficacy of
three vaccine doses.

Table 9- Study HPV-001: Cohorts for analysis of efficacy
(infection with HPV-16 and/or HPV- 18)

Cohort (Evaluation period) Population
ATP (months 6-18) Included ATP subjects who had received 3
ATP (months 6-27) vaccine doses, who were seronegative for HPV-

16 or HPV-18 at month 0 and who were
negative for high risk DNA at entry (month 0)
and negative for HPV-16 or HPV-18 DNA at
month 6, i.e. “post dose 3 efficacy”

ATP (months 0-18) Included ATP subjects who had received 3

ATP (months 0-27) vaccine doses, who were seronegative for HPV-
16 or HPV-18 at month 0 and were negative for
high risk DNA at entry (month 0) i.e. “efficacy
following administration of at least 1 vaccine
dose for ATP subjects”.

ITT (months 0-27) Included ITT subjects who had received at least
1 vaccine dose, were negative for high risk DNA
at entry (month 0), i.e. “efficacy following
administration of at least 1 vaccine dose for ITT
subjects”.

Source: STN 125259/0, CSR 001, Table 11, p. 82

For Analysis of efficacy against infection with HPV-16 and/or HPV-18 related phylogenetic
types (analyzed by related phylogenetic group) and individual high risk or low risk HPV types,
the cohorts were the same as in Table 9 except that the negative or positive DNA status at months
0 and 6 was defined with respect to the specific HPV type or group of HPV types considered in
the analysis.
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For analysis of efficacy against infection with combined high risk types (HPV-31, 33, 35, 39,
45,51, 52, 56, 58, 59, 66 and 68 or HPV-16, 18, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68) the
cohorts were the same as in Table 9 except that the negative or positive DNA status at months 0
and 6 was defined with respect to any high risk HPV type.

For analysis of efficacy against infection with combined low risk types (HPV-6, 11, 34, 40,
42,43,44, 53, 54, 70 and 74) the cohorts were the same as in Table 9 except that the negative or
positive DNA status at months 0 and 6 was defined with respect to any low risk HPV type.

For each of the efficacy objectives the analysis was divided into two parts, a description of
observed events and the calculation of vaccine efficacy.

Descriptive analyses were as follows:

e Incidence and number of incident infections with HPV-16, HPV-18 or with HPV-16 and/or
HPV-18 stratified by type of lower genital tract specimen (i.e. self-obtained cervicovaginal
specimen or physician-obtained cervical specimen or both combined).

e Incidence and number of persistent infections with HPV-16, HPV-18 and HPV-16 and/or
HPV-18 stratified by type of lower genital tract specimen.

e Incidence and number of ASCUS (post hoc) LSIL, HSIL, squamous cell cancer, or
adenocarcinoma associated with HPV-16, HPV-18 or with HPV-16 and/or HPV-18 infection
stratified by cytology or histopathology diagnosis (histopathology results were expressed
using the cervical intraepithelial neoplasia (CIN) classification system where CIN 1
corresponds to LSIL and CIN 2 and CIN 3 correspond to HSIL).

e Incidence and number of infections with HPV-16, HPV-18 and/or HPV-16/18-related
phylogenetic types, high risk types and low risk types (as defined in RAP and post-hoc
section).

e Incidence and number of persistent infections with HPV-16, HPV-18 and/or HPV-16/18(]
related phylogenetic types, high risk types and low risk types (as defined in RAP and post
hoc).

¢ Incidence and number of ASCUS (post hoc), LSIL, HSIL, squamous cell cancer, or
adenocarcinoma associated with HPV-16, HPV-18 and/or HPV-16/18-related phylogenetic
types, high risk types and low risk types infection (as defined in RAP and post hoc see
section) stratified by cytology or histopathology diagnosis (histopathology results were
expressed using the CIN classification system where CIN 1 corresponds to LSIL and CIN 2
and CIN 3 correspond to HSIL).

o HPV DNA detected in biopsy tissue (post hoc) for histopathologically confirmed cases of CIN
1, CIN 2 or CIN 3.

Inferential Analyses: Comparison of attack rates: A comparison was made between the
vaccine and control groups of the attack rates of HPV infection for the ATP 6-18 months and
ATP 0 to 18 months efficacy cohorts. Attack rate = number of cases/number of non-cases +
number of cases

o Vaccine Efficacy (VE) was defined as the percent reduction in the frequency of the relevant
endpoint in vaccine recipients compared with those subjects who received control. This was
calculated as: 1-[the attack rate in vaccine recipients/the attack rate in control recipients] with
two-tailed 95% confidence intervals.

o Statistical hypothesis: The null hypothesis was: “the expected attack rates during the
considered period were similar in both groups”. If the null hypothesis was rejected, the
alternative hypothesis, that the expected attack rate was different between the 2 groups was
accepted.
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o Statistical analysis: Attack rates (and 95% exact confidence limits) for HPV infection in
vaccine and control recipients were calculated. Rates were compared between groups using a
Fisher’s exact test. The null hypothesis was rejected if the Fisher’s exact p-value was < 0.046.
The attack rate comparison between groups was also stratified by covariates. The following
factors, recorded on the month 18 exit questionnaire as indicated below, were considered
separately: Geographical region (North America, Brazil) (baseline); Number of new sexual
partners since study start (0, 1-3, 4-6, and > 6); Frequency of sexual contact per month: 0-5, 67
10, and >10; Hormonal contraception for at least 3 months consecutively (Yes, No); Smoking
(Yes, No); Occurrence of another lower genital tract infection (Yes, No).

The attack rate was given by the above covariates for each group. Vaccine efficacy (and 95% CI)
adjusted by the covariates was calculated using logistic regression.

Inferential Analyses: Comparison of time to occurrence.

For the cohorts where the duration of follow up was not identical for all subjects (due to some

subjects participating in the optional blinded extension phase after month 18) endpoints were

analyzed by “time to occurrence of infection”. A comparison was made between the vaccine and

control groups of the time to occurrence of HPV infection for the ITT month 0-27, ATP month 0[]

27 and ATP month 6-27 cohorts.

o Statistical hypothesis: The null hypothesis was: “the distribution of time to occurrence was
the same in each group”. The null hypothesis was rejected if the p-value of the log rank test
was < 0.046.

e Statistical analysis
» The main comparison of subjects between groups was in terms of time to occurrence

analyzed by means of the Log-rank test. The magnitude of vaccine effect was estimated in
terms of vaccine efficacy (95% confidence interval), obtained from a Cox regression.
Kaplan-Meier plots were drawn for each vaccine group.

» A secondary comparison was the time to occurrence analysis was adjusted for covariates
in a stratified Log-rank test. This analysis assessed the vaccine effect in delaying the
occurrence of HPV infection, controlling for other covariates defined by risk factors
identified in exploratory analyses using the month 18 exit questionnaires (e.g. measures of
exposure such as number of new sexual partners, frequency of sexual contact, hormonal
contraception, smoking, occurrence of other sexually transmitted diseases, etc).

» Vaccine efficacy (VE) was based on time to occurrence was equal to 1 minus the hazard
ratio, where the hazard ratio was estimated by the coefficient of the Cox regression model.
This estimate takes into account the time to exposure for each individual subject and is
therefore applicable for the cohorts (ITT month 0-27, ATP month 0-27 and ATP month 6[]
27) where the duration of follow up was not identical for all subjects (due to some subjects
participating in the optional blinded extension phase after month 18).

Analysis of safety

The analysis of safety was performed on the ATP cohort (primary analysis) and the ITT

cohort.

Descriptive analyses

o The percentage of documented vaccine or control doses followed by any symptoms (and
further stratified by local and general symptoms) during the 30 day-follow up after each dose
was tabulated with exact 95% confidence intervals per dose and overall.

e The percentage of documented vaccine or control doses followed by solicited local adverse
events (pain, redness and swelling) and solicited general adverse events (temperature,
headache, fatigue, gastrointestinal symptoms, rash, pruritis) during the 7-day follow-up period
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(Day 0 to Day 6) after each dose were tabulated with exact 95% confidence intervals (per dose
and overall) by intensity and for general solicited adverse events, also according to their
relationship to vaccination.

e The verbatim reports of unsolicited symptoms were coded by use of the World Health
Organization’s (WHO) Dictionary for Adverse Reaction Terminology. Every verbatim term,
as stated by the reporter, was matched to the appropriate WHO term. The percentage of
subjects with at least one report of an unsolicited adverse event, classified by the WHO Body
system and Preferred Terms (latter not presented in this report) to 30 days after vaccination
were tabulated. The same tabulation was performed for unsolicited adverse events that were
causally related to vaccination, for grade 3 unsolicited adverse events and for grade 3
unsolicited adverse events that were causally related to vaccination.

e Reports of unsolicited events considered as medically significant (including new onset of
chronic disease) which occurred outside the 30 day follow-up period were also tabulated.

e Any pregnancies occurring during the study and the outcome of these pregnancies were
tabulated per group.

e The number and type of unscheduled gynecological visits per treatment group was tabulated
and a description of the visits provided in a supplementary table.

e The results of biochemical and hematology laboratory tests with respect to normal laboratory
ranges were tabulated.

e All serious adverse events reported during the study were listed.

Inferential analyses: The incidence between groups of solicited local symptoms and solicited
general symptoms calculated on the number of symptom sheets was compared using Fisher’s
exact tests.

Analysis of immunogenicity

The analysis of immunogenicity was performed on the ATP cohort (primary analysis) and the
ITT cohort. The humoral response was assessed by the measurement of serum antibody levels to
HPV-16 and HPV-18 as assessed by ELISA. Ig-anti J4-HPV 18 and Ig-anti-V5-HPV 16 titers were
also measured in a subset of subjects.

A seropositive subject was defined as a subject whose titer was greater than or equal to the assay
cut-off value:

o 8 ELISA units/ml for anti-HPV-16 antibodies

7 ELISA units/ml for anti-HPV-18 antibodies

-b(4)- ELISA units/ml for anti- V5-HPV16 antibodies

-b(4)- ELISA units/ml for anti- J4-HPV 18 antibodies

-b(4)- dilution for neutralization assays for neutralizing antibodies to HPV-16 and HPV-18 L1
VLPs

Descriptive analysis: The seropositivity rates and their exact 95% confidence intervals were
calculated.

Changes in the conduct of the study or planned analyses: There were six amendments.

1st protocol amendment (8/9/00): This amendment was made to include recommendations

made by CBER following a teleconference on the 7/31/00 telecon. The major changes were as

follows:

o Long-term follow-up: Following CBER recommendations, the planned long-term follow-up
was designed as a separate protocol including both vaccine and control recipients, with the
objectives of evaluating:

» The long-term course of high-risk HPV infection and viral clearance
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» Persistence of vaccine-induced immune responses. (In addition, an option to randomly
select a subset of vaccine recipients who had not developed HPV-16 or HPV-18 infection
for booster immunization was added.)

The follow-up study was to be conducted under a separate protocol and could be further

extended, if appropriate.

Primary Endpoint: For the primary efficacy endpoint analysis all HPV-16 and/or HPV-18

DNA results for both self-obtained cervicovaginal specimens and physician-obtained cervical

specimens combined were to be used. Following CBER recommendations, a separate analysis

of physician-obtained cervical specimens was added.

Interim Analysis: CBER requested an adjustment to the alpha value for the primary endpoint

analysis since an interim analysis was to be performed, (even though the results of this

analysis were not to be used to make decisions about early termination of the trial, i.e., no

“stopping rules” were described). The O’Brien and Fleming method was used to adjust the

alpha value for the final analysis. A table summarizing the power calculated for observed

vaccine efficacy of 70%, 75%, 80%, 85% and 90% was added.

2nd protocol amendment (12/19/00): The major changes were as follows:

Cervical cytology samples and samples for HPY DNA by PCR: At the time of finalization
of the original protocol, it was not known which transportation medium would be selected for
extraction of HPV DNA from the cervical specimens for PCR. --b(4)--- was selected as the
transport medium for all cervical specimens.

Biopsies: In order to ensure consistency of evaluation, biopsy material from sites was to be
processed by a central laboratory.

Intervals between study visits and vaccinations: Inconsistencies in the allowable intervals
between study visits and the allowable intervals between administrations of corresponding
vaccine doses were corrected.

Subject information and informed consent: The subject information and informed consent
were clarified to indicate that subjects completing the epidemiology study (999910/106) more
than 90 days prior to enrolment in the present study would need to undergo screening.

3rd protocol amendment (6/15/01): The major changes were as follows:

Colposcopy: All subjects with abnormal cervical cytologies indicating the presence of LSIL,
AGUS or HSIL were to be referred for colposcopy and appropriate medical follow-up.
Subjects referred for colposcopy were now to be asked to sign an addendum to the study
informed consent describing the colposcopy procedures. Subjects electing to have colposcopy
performed outside of the study were to be asked if study staff could access their medical
records to obtain results of their colposcopy for evaluation. Subjects not agreeing to sign the
addendum were still to be referred for further evaluation but data resulting from the evaluation
was not to be used in the analyses.

Subject information and informed consent: Supplemental subject information sheets and
informed consents were added.

4th protocol amendment (5/6/02): The major changes were as follows:

Increase in the duration of follow-up: In the original protocol the duration of individual
participation was 18 months. In order to ensure sufficient statistical power if the attack rate
was lower than expected the study was extended. All subjects completing the initial follow up
(at month 18) before 2/1/03 were asked to return for visits (or participate in telephone
interviews and return self samples) at regular intervals until the last subject enrolled completed
the initial study period. Subjects completing their month 18 visit (visit 8) on or after 2/1/03
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were not eligible to participate in the blinded extended phase. This blinded extended phase

was different from the planned long-term follow-up study (HPV-007).

e Change in timing and scope of interim analysis: In the original protocol an interim analysis
was planned at month 12. In this amendment it was specified that two interim analyses were
planned for internal planning purposes only.

» A safety analysis was to be conducted on all available (but not validated) safety data up to
the 5/2/02 to evaluate solicited adverse events after each and any vaccine dose, by
treatment group; the number and proportion of enrolled volunteers receiving doses 1, 2, 3
and all doses, by treatment group. This safety analysis was to be carried out in order to
assess the tolerability of the vaccine.

» The second interim analysis of immunogenicity and efficacy was to be carried out when
all subjects had completed their month 7 visit (visit 4) and the ITT cohort had 28 incident
HPV16/18 infections after dose 1 to establish vaccine efficacy >0. This interim analysis
was to evaluate vaccine efficacy (VE) in order to show VE>0, assuming a true VE = 80%
with a power of 70% and an alpha = 0.5%and immunogenicity at month 7.

» PCR testing testing algorithm was modified. Any specimen testing positive using the
“generic” PCR assay was also to be tested by type-specific PCR for HPV-16 and HPV-18
in addition to LiPA .

Sth protocol amendment (6/13/02): This amendment obliged investigators to report any
subject’s pregnancy throughout the study including the blinded extension phase. The amendment
also clarified that only pregnancy-related adverse experiences had to be recorded in the SAE
screen of the eCRF.

6th protocol amendment (1/30/03): In this amendment a second interim efficacy analyses was
planned for internal purposes when all subjects had completed their month 12 visit (visit 6) and
when the number of results available for month 18, were at least equal to 50% of the results
available for month 12. This second interim efficacy analysis was to evaluate vaccine efficacy
(VE) in the prevention of infection with HPV-16 and/or HPV-18 in order to show VE>O0,
assuming a true VE =70% with a power of 90% and an alpha = 0.5%.

Other Changes

Miscellaneous changes and deviations

This study was conducted according to the protocol except for the following:

e Subjects who participated in the epidemiology study 999910/106 were eligible to be enrolled
directly in this current study without screening provided that the interval between completion
of study 999910/106 and enrolment in this study did not exceed 90 days. An exception was
granted for four subjects for whom completion of study 999910/106 took place up to 96 days
before enrolment in study 580299/001.

o In the protocol, 32 centers were planned but one center (030 in US) was closed because none
of the six subjects screened at this center ultimately enrolled in this present study.

e An addendum to the informed consent was to be signed by all subjects (or in the case of
subjects below the age of consent, the addendum to the Consent Form was to be signed by a
parent/guardian and an addendum to the Assent Form by them) who opted to participate in the
blinded extended follow-up to the study. In one center (No. 320) there was confusion between
the two types of addendum forms. In this center all the subjects were presented with and
signed the Assent addendum forms for participation in the blinded extension phase even
though most of them were over 18 years of age. The content of both forms was exactly the
same, the only difference related to the signature page. A letter of notification was sent to the
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IRB. As this deviation had no impact on study procedures, the subjects concerned were not
eliminated from the ATP analysis.

In the five Brazilian study sites, several irregularities concerning informed consent were noted
during the re-monitoring exercise. All subjects gave their written consent prior to study start.
Corrective actions were taken subsequent to the re-monitoring activities, appropriate
documentation of the corrective actions was added to the local study files and the respective
ethical committees were informed.

Reviewer’s Comment: The sponsor’s explanations for these events were reviewed. In each
instance, the discrepancies were noted and rectified, with ethics committees being informed and
not deeming the events to be in violation of ethical procedure. These events did not appear to
impact on the integrity of data collected.

Changes to analyses
Analyses were performed as planned and described in the protocol and the report analysis plan
(RAP dated 8/29/02 amended on 1/31/03) except for the following:

Both methods proposed to compute the 95% confidence intervals for the vaccine efficacy
(comparison of attack rates and Cox-regression) did not provide a lower limit when there were
no cases in the vaccine group. Therefore in these cases a lower limit of the 95% confidence
interval was calculated using the asymptotic version of a method. Both exact and asymptotic
methods calculate confidence intervals for the difference in proportions and are based on a
standardized score statistic. They both lead to very similar confidence intervals with large
sample sizes (as in this study). However, the computation time for the exact method is
considerably longer as compared to the asymptotic method, and that is why the asymptotic
method was used for this analysis.

The time to occurrence used to estimate the vaccine efficacy by the Cox regression was
approximated based on the time point as follows: for the month 6 visit, an approximate value
of 182 days; for the month 9 visit, an approximate value of 273 days; for the month 12 visit,
an approximate value of 365 days; for the month 15 visit, an approximate value of 456 days;
for the month 18 visit, an approximate value of 547 days; for the month 21 visit, an
approximate value of 639 days; for the month 24 visit, an approximate value of 730 days.
HPV-16 and HPV-18 related phylogenetic types were not specified in the protocol but
examples were listed (such as HPV-31, 33, 35, 39, 45, 52, 58 and 68). In the RAP HPV-16
related phylogenetic types were defined as HPV-16, 31, 35, and 58 and HPV-18 related
phylogenetic types were defined as HPV-18, 45 and 59. An additional extended post hoc
definition for phylogenetic types related to HPV-16 (HPV-16, 31, 35, 58, 33 and 52) was used
for the analysis. Also it was decided post hoc to do an additional analysis for HPV-16 related
phylogenetic types excluding HPV-16 and an analysis for HPV-18 related phylogenetic types
excluding HPV-18.

As indicated in the RAP an exploratory analysis of efficacy against individual high risk types
was performed. In addition the incidence and efficacy for combined high risk types (HPV-31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68 or HPV-16, 18, 33, 35, 39, 45, 51, 52, 56, 58, 59,
66 and 68) and combined low risk types (HPV-6, 11, 34, 40, 42, 43, 44, 53, 54, 70 and 74)
were calculated post hoc.

The definitions of the ATP cohorts for efficacy against HPV-16/18-related phylogenetic types,
individual high risk and low risk HPV types, combined high risk and combined low risk HPV
types were made post hoc.

In addition to the protocol specified incidence of LSIL, HSIL, squamous cell cancer, or
adenocarcinoma based on cytological analysis of cervical specimens and associated with
HPV-16 and/or HPV-18 or related phylogenetic type, high risk or low risk type infections, a
post hoc descriptive analysis was performed of the incidence of ASCUS associated with these
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infections. The RAP specified “overall incidence” (i.e. any cytological lesion) also

incorporated ASCUS and was referred to as “> ASCUS”.

Samples of biopsy material were tested for HPV DNA post hoc by PCR.

To establish a link between PCR testing and results obtained in cytology and histopathology

the following post hoc algorithm was constructed:

» Some subjects had more than one cytology specimen tested for one time point. In the
majority of cases this was because the initial specimen was inadequate. However in some
cases there were two or more valid cytology results for the same subject and the same time
point. In these cases, the highest grade of pathology was considered (worst case result
obtained).

» The result obtained for PCR on the cervical specimen retained for cytology was the one
taken into consideration. However if the PCR results for the same subject and the same
time-point gave contradictory results for HPV detection then any positive result was
considered.

As requested by CBER an analysis of co-infection cases (infection with both HPV-16 and

HPV-18) was performed.

A post hoc analysis of the duration of local solicited symptoms in the vaccine group was

performed.

Due to maintenance of blinded status unsolicited symptoms were presented for vaccine and

control groups by WHO Body System rather than by WHO Preferred Term. This was to avoid

breaking the blind for some individuals who might have been identifiable on assignment of

WHO Preferred Terms. The overall frequencies of serious adverse events (SAEs) and

pregnancies are presented per group but details of the individual SAEs or pregnancies are

presented as “blinded cases” without indication of the study group.

Unscheduled gynecologic visits were classified into the following categories which were

established post hoc: follow-up to study visits, visits associated with an adverse event

involving the lower genital tract and gynecologic visits associated with an adverse event not
involving the lower genital tract.

Although indicated in the protocol but not described in the RAP, an analysis of

immunogenicity by geographical region and center was performed.

An error by a laboratory technician in the labeling of ELISA plates led to the incorrect

reporting of anti-HPV-18 titers for seventy two samples (33 from the control and 39 from the

vaccine group). Sixty nine of these were month 6 samples and three were month 12 samples.

These seventy two titer values were not included in the immunogenicity analyses at month 6

or 12.

Following completion of the immunogenicity analyses it was discovered during a quality

control check of serum samples that nine of the subjects included in the ATP analysis should

have been excluded due to inconsistencies in the dates noted for month 7 and month 18 serum
samples. A re- analysis of anti-HPV-16 and anti-HPV-18 ELISA titers which excluded these
nine subjects was performed. The exclusion did not affect the overall results and so the
original ATP analysis was maintained.

The analysis of viral load for HPV-16 and HPV-18 (by PCR) for both cervicovaginal

specimens and physician-obtained cervical specimens (secondary efficacy endpoint),

preliminary testing was performed with non-validated method on a limited number of

heterogenous .

Other exploratory analyses described in the protocol but for which limited data are available

or analysis has not yet been performed and which may lead to additional future annexes to this

report are:

» Clearance of HPV infection for subjects positive for high risk at month 0 (limited data)

» Duration of high risk HPV DNA positivity by HPV type (limited data)
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» HPV-16 and HPV-18 molecular variants (limited data)
» Identification of a possible correlate of protection by analysis of breakthrough infections
and decile of antibody response at month 7 (analysis still pending).
¢ A confirmatory re-analysis of the study data was performed on a re-monitored dataset with the
exclusion of all data from study site 22 (Curitiba, Brazil). This re-analysis is presented in an
annex report.

RESULTS

SUBJECTS ANALZYED

Number and distribution of subjects: A total of 1000 subjects (500 in each group) were
planned to be enrolled in this study to provide at least 770 evaluable subjects (385 per group).
Subsequently, 1113 subjects (560 in the HPV-16/18 L1/AS04 vaccine group and 553 in the
control group) were enrolled in the study. Subjects were enrolled at 31 centers in the USA,
Canada and Brazil. 506 (45.5%) subjects were enrolled in Brazil and The number and
percentages of enrolled subjects vaccinated per center and 607 subjects (54.5%) were enrolled in
North America.

Study completion and withdrawal from study: There were two phases for the study, an initial
phase which concluded at month 18 (visit 8) and a blinded extension phase which concluded at
month 21, 24 or 27 (visit 9, 10 or 11) depending on the enrollment date in this extension phase.
The blinded extension phase was optional and only offered to subjects who had completed their
month 18 visit before 2/1/03. Of the 1113 subjects enrolled, 958 subjects (86%) completed the
initial part of study with the concluding visit at month 18. The number of withdrawals was
comparable for both groups. There were four withdrawals related to adverse events, one due to a
serious adverse event in the vaccine group and three due to non serious adverse events in the
control group. The most common reasons for withdrawal were loss to follow up of subjects who
had completed the vaccination course and consent withdrawal, as shown in Table 10.

Table 10 — Study HPV-001: Subjects entered, completed, or dropped-out and reason for
dropout from months 0- 18 (ITT cohort)

Number of Subjects Reason for drop-out
Enrolled | Completed | Dropped out| A |B[C|[D|E|F |G |H
Overall 1113 958 195 113[11(32/29]26]42(21
Vaccine 560 480 80 1100 [18]17[15]18[11
Placebo 553 478 75 0]3]1(14]12]11]24]10

Enrolled = number of subjects who where enrolled in the study

Completed = number of subjects who completed the concluding visit for the initial part of the study (visit 8)
Dropped out = number of subjects who did not come for the concluding visit for the initial part of the study (visit 8)
Reasons for drop-out (Reasons C-H: not related to any adverse event):

A — Serious Adverse Event

B — Non-Serious Adverse Event

C — Protocol Violation

D — Consent Withdrawal

E — Migration from study area

F — Lost to Follow-up (subject with incomplete vaccination course)

G — Lost to Follow-up (subject with complete vaccination course)

H — Others

Source: STN 125259/0, CSR 001, Table 12, p. 272

The number of subjects who participated in the blinded extension phase and who attended the

visits at month 21 (visit 9), month 24 (visit 10) and month 27 (visit 11) were comparable between
the two groups, as shown in Table 11.
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Table 11- Study HPV-001: Subjects who Participated in the
Blinded Extension Phase and Completed Visits 9, 10, and 11
(Months 21, 24 and 27 respectively) (ITT cohort)

Number of subjects: Vaccine Placebo
n % n %
Randomized (initial study phase) 560 953

Completed Visit 1 (initial study phase) | 560 | 100 [ 553 | 100
Completed Visit 8 (initial study phase) | 480 | 8567 | 478 | 854
Completed Visit 9 (extension phase) [403 |720 |392 | 700
Completed Visit 10 (extension phase) | 267 | 47.7 | 247 | 411
Completed Visit 11 (extension phase) | 95 170 |82 14.6
Source: STN 125259/0, CSR 001, Table 13, p. 273

Protocol deviations leading to exclusion of subjects from an analysis: The number of subjects
excluded from the ATP analyses and the reasons for exclusion are shown in Table 12 for the
safety and efficacy analyses and in Table 13 for the immunogenicity analysis.

Table 12 — Study HPV-001: Number of Subjects and Reason for
Elimination from Safety and Efficacy Analyses
Total | Percent|Vaccine|Placebo

Randomization numbers created 1608 804 804
Subject or vaccine number not 495 244 251
allocated (code 1010 )

Number of subjects enrolled 1113 100 560 553
Administration of vaccine(s) forbidden | 21 10 11
in the protocol {code 1040 )

Randomisation failure {code 1050 ) 9

Randomisation code broken at the 2 1 1
investigator site (code 1060 )

Number of subjects in the ATP 1081 | 97.12 540 541
cohort for safety

Underlying medical condition 8 2 6

forbidden by the protocol at screening
(code 3010)

Seropositive for HPV-16 or 18, high 152 79 73
risk HPV DNA positive or abnormal
cytology result at entry {code 3020 )

Administration of any medication 1 1
forbidden by the protocol (code 3040 )

Non compliance with vaccination 86 41 45
schedule (code 3080 )

Subjects without HPV DNA results or | 21 9 12
serology results at month 0 {code

3100)

Subjects dropout from first conclusion | 67 36 31
(up to month 18) (code 3110)

Number of subjects in the ATP 746 | 67.03 373 373

cohort month 0-18 and 0-27 for
efficacy against HPV-16 and/ or 18

Subjects with positive HPV-16 or 18 25 7 18
DNA results at Month 6 (code 4020 )
Number of subjects in the ATP 721 | 64.78 366 355

cohort month 6-18 and 6-27 for
efficacy against HPV-16 and/ or 18

Percent = percentage of subjects in the considered ATP cohort relative to the ITT cohort.

Subjects may have one or more elimination code(s) assigned in which case the lowest

code number is listed in the figure. Codes are listed based on a ranking order.
Source: STN 125259/0, CSR 001, Table 14, p. 103
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Table 13 — Study HPV-001: Number of Subjects and Reason for
Elimination from Immunogenicity Analysis

Total | Percent|Vaccine|Placebo

Number of subjects in the ATP 1081 | 97.12 540 541
cohort for safety

Protocol violation (inclusion/exclusion | 8 2 6
criteria) (code 2010)

Initially seropositive or initially 43 23 20
unknown antibody status (code 2020)

Administration of any medication 1 1
forbidden by the protocol (code 2040)

Concomitant infection related or 125 40 85

unrelated to the vaccine which may
influence immune response (code
2060)

Non compliance with vaccination 103 52 51
schedule ( including wrong and
unknown dates ) (code 2080)
Non compliance with blood sampling | 64 35 29
schedule ( including wrong and
unknown date ) (code 2090)

Essential serological data missing 9 4 5
(code 2100)
Number of subjects in the ATP 728 | 65.41 384 344

cohort for immunogenicity
Percent = percentage of subjects in the considered ATP cohort relative to the ITT cohort.
Subjects may have one or more elimination code(s) assigned in which case the lowest
code number is listed in the figure. Codes are listed based on a ranking order.
Source: STN 125259/0, CSR 001, Table 15, p. 104

Protocol deviations not leading to exclusion of subjects from an analysis: There were two
types of protocol intervals which were adapted prior to the analysis so that deviations from the
protocol did not lead to exclusion of subjects from analyses: intervals between study visits and
intervals for administration of a vaccine not foreseen by the protocol.

Reviewer’s Comment: Minor changes were made to allow for varying intervals, and time
between another vaccine was changed from within 30 days to within > 28 days before and 30
days after.

Demographic characteristics: The demographic profile of the vaccine and control groups was
similar with respect to age, racial distribution, height and weight. The mean ages of the two
groups were 20.2 and 20.5 years. The majority of subjects were white (68.4%), with 7.2% of the
subjects black, and 22.6% other. (See Table 14).
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Table 14 — Study HPV-001: Demographic Characteristics
(ATP Cohort Months 6-18 and Months 6-27 for efficacy)

Characteristic | Parameter Vaccine Aluminum hydroxide Control Total
N=366 N=355 N=721
Value or n % Value or n % Value or n %
Age (yrs) Mean (SD) 20.2 (2.9) 20.5 (2.79) 20.3 (2.85)
Median 20 20 20
Min-Max 15-26 15-26 15-26
Race White 244 66.7% 249 70.1% 493 68.4%
Black 30 8.2% 22 6.2% 52 7.2%
Oriental 9 2.5% 4 1.1% 13 1.8%
Other 83 22.7% 80 22.5% 163 22.6%
Height (cm) Mean (SD) | 162.5(7.57) 162.7 (7.76) 162.6 (7.70)
Median 163 163 163
Min-Max 143-183 142-185 142-185
Weight (kg) Mean (SD) | 62.7 (13.52) 62.2 (12.77) 62.5 (13.20)
Median 60 60 60
Min-Max 36-120 38-116.8 36-120

Source: STN 125259/0, CSR 001, from Tables 16 and 17, p. 105-106

Demographic characteristics for other cohorts are also provided (ATP cohort months 0-18 and 0
27 for efficacy; ITT cohort; ATP cohort for safety; and ATP cohort for immunogenicity). The
characteristics are comparable across the different analysis populations.

EFFICACY RESULTS

Analysis of efficacy was performed on the ATP cohort (primary analysis) and the ITT cohort.
After the month 18 visit only self-obtained cervicovaginal specimens were collected. However, in
some cases following an abnormal result, a repeat cervical specimen was taken by the physician
after month 18. Data from these specimens are included in the analysis of the ATP month 0 to 27
and month 6 to 27 cohorts.

According-To-Protocol (ATP) analysis, Vaccine efficacy in the prevention of incident
infection with HPV-16 and/or HPV-18: The primary endpoint of the study was prevention of
HPV-16 and/or HPV-18 incident infection after three doses of vaccine during the period between
months 6 to 18. The analysis stratified by type of specimens shows that more infections were
detected by cervicovaginal than by cervical specimens. Cervical specimens, which were also
evaluated for cytology, can be considered as the more medically relevant because they assess the
tissue where neoplasia develops. Cervicovaginal specimens assess the entire lower genital tract
and may be less predictive of cervical disease. Vaccine efficacy based on all specimens (i.e.
combined self-obtained cervicovaginal specimens and physician-obtained cervical specimens)
and cervical specimens only was also presented. Since the alpha level allotted to this analysis was
0.046, the observed vaccine efficacy (VE) against HPV-16 and/or HPV-18 based on all
specimens (VE = 78.4%, p < 0.001) was statistically significant. There was evidence of
protection against HPV-16 infection alone (VE = 88.4%, p < 0.001) and HPV-18 infection alone
(VE =67.7%, p = 0.020). The analysis based on cervical specimens only also demonstrated
statistically significant vaccine efficacy against HPV-16 and/or HPV-18 (VE = 91.6%, p < 0.001)
and HPV-16 infection alone (VE = 100%, p < 0.001). There were too few cases of HPV-18
infection to observe statistically significant efficacy based on cervical specimens only.

Analysis of cervical specimens only and all specimens (combined cervicovaginal and cervical
specimens) are presented in Table 15.
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Table 15 — Study HPV-001: Vaccine efficacy against incident infection with HPV-16, HPV[]
18 or with HPV-16 and/or HPV-18 for cervical specimens and all specimens (combined
cervical and cervicovaginal specimens) (ATP cohort months 6-18)

Specimen Type Infection Type Attack Rate Vaccine
Efficacy
Vaccine Alum control % (95% CI)
N n| AR | N n | AR
Cervical specimens HPV 16° 366 | 0] 0.0 | 355 | 18 | 5.1 100
(79.4, 100%)
HPV 18° 366 | 2| 0.6 | 355 | 7 6.5 72.3%
(-32.5, 94.2%)
HPV 16 &/or 366 [ 2| 0.6 | 355 |23 |65 91.6%
18° (64.5, 98%)
All specimens (combined CV and Cervical HPV 16° 366 | 31 0.8 | 355 (2570 88.4%
specimens) (61.8, 96.5%)
HPV 18° 366 | 5| 1.4 | 355 | 15 | 42 67.7%
(12.0, 88.1%)
HPV 16 &/or 366 | 8 | 2.2 | 355 | 36 | 10.1 | 78.4%
18° (54.3, 89.8%)

N = number of subjects in specific cohort
n = number of subjects with at least one episode of incident infection with corresponding HPV type
AR = Attackrate =n /N
95% CI =95% confidence interval
p-value = result of comparison of attack rates between groups by Fisher’s exact test (two sided)
° = without considering other HPV types
Source: STN 125259/0, CSR 001, from Tables 19, p. 109

ATP cohort months 6-27: Results from these analyses (by incidence and vaccine efficacy by
‘time to occurrence’) are similar to those of the ATP cohort months 6-18. (Source: STN 125259/0,
CSR 001, Tables 20 and 21, p. 110-111, not shown here).

Reviewer’s Comment: As compared to incidence of endpoints from the 6-18 month time
period, there were several additional endpoints that accrued. Point estimates of efficacy are
similar for all endpoints.

ATP cohort month 0-27: The analyses of vaccine efficacy for this cohort are presented in Table
16.

Table 16- Study HPV-001: Vaccine efficacy based on time to occurrence of incident
infection with HPV-16, HPV-18 or with HPV-16 and/or HPV-18 for cervical specimens and
all specimens (combined cervical and cervicovaginal specimens) (ATP cohort months 0-27).

HPV Vaccine = 373

Aluminum hydroxide = 373

Specimen Type Infection Type Vaccine Efficacy (95% CI)
Cervical specimens HPV 16° 84.0% (54.0, 94.4%)
HPV 18° 77.3% (21.0, 93.5%)
HPV 16 &/or 18° 82.3% (57.8, 92.5%)
All specimens (combined CV and Cervical specimens) HPV 16° 75.9% (53.2, 87.6%)
HPV 18° 65.4% (25.8, 83.8%)
HPV 16 &/or 18° 70.0% (49.6, 82.1%)

95% CI= 95% confidence interval obtained from Cox regression

p-value = result of comparison of Kaplan-Meier survival curves between groups by Log-rank test
°= without considering other HPV types

Source: STN 125259/0, CSR 001, Supplement 14, p. 281

Reviewer’s Comment: In the month 0-27 cohort, the point estimates of efficacy are somewhat
lower for the HPV 16 endpoints as compared to the 6-18 month period. These analyses count
cases from day O (i.e., contain prevalent infections already present at the time of dose 1, and/or
before receipt of the entire series of vaccinations.) However, all analyses of vaccine efficacy
reach statistical significance, possibly related to the higher number of cases that have accrued in
each time period.
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Analyses of Incident Infection, ITT Cohort: Vaccine efficacy analyses and time to occurrence
curves were also presented in the ITT cohort. These analyses were conducted on subjects who
received at least one dose of vaccine through Month 27. These analyses are presented in Table 17
and Figures 7, 8 and 9 below.

Table 17 — Study HPV-001: Vaccine efficacy based on time to occurrence of incident
infection with HPV-16, HPV-18 or with HPV-16 and/or HPV-18 for cervical specimens and
all specimens (combined cervical and cervicovaginal specimens) (ITT cohort)

Vaccine N=560
Aluminum hydroxide control = 553

Specimen Type Infection Type Vaccine Efficacy % (95% CI)
Cervical specimens HPV 16° 82.7% (55.2, 93.3%)

HPV 18° 82.1% (38.8, 94.7%)

HPV 16 &/or 18° 83.0% (62.0, 92.4%)
All specimens (combined CV and Cervical specimens) HPV 16° 75.2% (55.3, 86.2%)

HPV 18° 59.5% (22.7, 78.8%)

HPV 16 &/or 18° 67.6% (48.9, 79.4%)

Source: STN 125259/0, CSR 001, Table 66, p. 165

Figure 7 — Study HPV-001: Time to occurrence of first incident infection
with HPV-16 (Kaplan-Meier plot) (all specimens) (ITT cohort)
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Source: STN 125259/0, CSR 001, Figure 2, p. 165

68



Figure 8- Study HPV-001: Time to Occurrence of First Incident Infection
with HPV-18 (Kaplan-Meier Plot) (All Specimens) (ITT Cohort)
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Source: STN 125259/0, CSR 001, Figure 3, p. 166

Figure 9-Study HPV-001: Time to occurrence of first incident infection

with HPV-16 and/or 18 (Kaplan-Meier plot) (all specimens) (ITT cohort)
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Source: STN 125259/0, CSR 001, Figure 4, p. 166

Vaccine efficacy in the prevention of persistent infection with HPV-16 and/or HPV-18:
Persistent infection was defined in the protocol as “at least 2 positive specimens over a minimum
interval of 6 months”. This definition included consecutive and intermittently detected infections
(for example specimens positive at months 9 and 18 but negative at months 12 and 15).

ATP cohort months 6-18: The analysis for the ATP cohort months 6 to 18 for efficacy against

persistent infection (6-month definition) is shown in Table 18. During this period there were no
cases of persistent infection with HPV-18 alone in the ATP cohort.
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Table 18- Study HPV-001: Vaccine efficacy against persistent infection (2 positive
specimens over a minimum of 6 months) with HPV-16, HPV-18 or with HPV-16 and/or
HPV-18 for cervical specimens and all specimens
(combined cervical and cervicovaginal specimens) (ATP cohort months 6-18)

Specimen Type Infection Type Attack Rate Vaccine Efficacy
Vaccine Alum control % (95% CI)
N n| AR [ N n | AR
Cervical specimens HPV 16° 366 | 0| 0.0 | 355 | 7 | 2.0 | 100% (47.0, 100%)
HPV 18° 366 [ 0] 0.0 [ 355] 0 | 0.0 -
HPV 16 &/or 366 | 0| 0.0 | 355 | 7 | 2.0 | 100% (47.0, 100%)
18°
All specimens (combined CV and Cervical HPV 16° 366 | 0 | 0.0 | 355 | 10 | 2.8 | 100% (63.0, 100%)
specimens)
HPV 18° 366 [ 0] 0.0 [ 355] 0 | 0.0 -
HPV 16 &/or 366 | 0| 0.0 | 355 | 10 | 2.8 | 100% (63.0, 100%)
18°

N = number of subjects in specific cohort

n = number of subjects with persistent infection with corresponding HPV type

AR = Attack rate=n/N

95% CI = 95% confidence interval

p-value = result of comparison of attack rates between groups by Fisher’s exact test (two sided)
° = without considering other HPV types

Source: STN 125259/0, CSR 001, Table 23, p. 113

ATP cohort months 6-27: The incidence of persistent infection and vaccine efficacy were
presented for the time period from 6-27 months.

Reviewer’s Comment: In the time period out to 27 months, there were several additional cases
which accrued as compared to the 6-18 month time period, and the point estimate for efficacy is
100% for HPV 16 (either with cervical only specimens and combined specimens). For HPV 18, 4
cases of persistent infection accrued for combined specimens in the control group and 0 in the
vaccine group, and the point estimate of efficacy is 100% and reached statistical significance.
(Source: STN 125259/0, CSR 001, Tables 24-25, p. 114-115, not shown here).

ATP cohort months 0-27: The results for prevention of persistent infection (6-month) for the 00
27 month period are shown in Table 19.

Table 19- Study HPV-001: Vaccine Efficacy Based on Time to Occurrence of Persistent
Infection (2 Positive Specimens Over a Minimum of 6 Months) with HPV-16, HPV-18 or
with HPV-16 and/or HPV-18 for Cervical Specimens and All Specimens
(Combined Cervical and Cervicovaginal Specimens) (ATP Cohort Months 0-27)

HPV Vaccine =373
Aluminum hydroxide control = 373

Specimen Type Infection Type Vaccine Efficacy (95% CI)
Cervical specimens HPV 16° 92.4% (41.6, 99.0%)
HPV 18° 100% (23.5, 100%)
HPV 16 &/or 18° 94.2% (56.3, 99.2%)
All specimens (combined CV and Cervical specimens) | HPV 16° 81.3% (45.4, 93.6%)
HPV 18° 90.1% (22.9, 98.7%)
HPV 16 &/or 18° 85.5% (58.6, 94.9%)

V.E. = Vaccine efficacy obtained from Cox regression

95% CI= 95% confidence interval obtained from Cox regression

p-value = result of comparison of Kaplan-Meier survival curves between groups by Log-rank test
°= without considering other HPV types

Source: STN 125259/0, CSR 001, Supplement 18, p. 283

Reviewer’s Comment: A higher number of cases of 6-month persistent infection accrued when
cases are counted from time 0, in part due to cases related to prevalent infection and cases
counted prior to administration of the full vaccine course. Although the point estimates of
efficacy are not 100%, all are >80%. The point estimates for efficacy for the time 0-27 month
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period are slightly higher when compared to the 0-18 month time period, in part due additional
time in which new cases of persistent infection can accrue and are apparently prevented by the
vaccine. (Source: STN 125259/0, CSR 001, Supplements 15 and 16, p. 282, not shown here.)

Analyses of Persistent Infection, ITT cohort: Analyses are also presented for prevention of
persistent infection for the ITT cohort (after at least 1 vaccine dose, counting cases after Month
0). All analyses were statistically significant.

Table 20- Study HPV-001: Vaccine Efficacy Based on Time to Occurrence of Persistent
Infection (2 Positive Specimens Over a Minimum of 6 Months) with HPV-16, HPV-18 or
with HPV-16 and/or HPV-18 for Cervical Specimens and All Specimens
(Combined Cervical and Cervicovaginal Specimens ) (ITT cohort)

Vaccine N=560
Aluminum hydroxide control = 553

Specimen Type Infection Type Vaccine Efficacy % (95% CI)
Cervical specimens HPV 16° 93.9% (53.2, 99.2%)

HPV 18° 100% (24.4, 100%)

HPV 16 &/or 18° 95.1% (63.5, 99.3%)
All specimens (combined CV and Cervical specimens) HPV 16° 84.4% (55.2, 94.6%)

HPV 18° 91.1% (31.0, 98.9%)

HPV 16 &/or 18° 87.5% (64.6, 95.6%)

N= Number of subjects in specific cohort

V.E. = Vaccine efficacy obtained from Cox regression

95% CI= 95% confidence interval obtained from Cox regression

p-value = result of comparison of Kaplan-Meier plots between groups by Log-rank test
°= without considering other HPV types

Source: STN 125259/0, CSR 001, Table 68, p. 168

Vaccine efficacy in the prevention of LSIL, HSIL, squamous cell cancer, or adenocarcinoma
associated with HPV-16 and/or HPV-18 infection. No cases of adenocarcinoma or squamous
cell cancer were diagnosed during the study period.

Cytology results: In addition to LSIL and HSIL a post-hoc descriptive analysis was performed
of the incidence of ASCUS associated with HPV-16 and/or HPV-18 infection. Association with
HPV-16 and/or HPV-18 infection was defined by the HPV DNA type(s) detected by PCR in the
cervical or cervicovaginal specimens obtained at the time of diagnosis of the cytological lesion.
Incidence rates are shown for the 6-18 month ATP cohort in Table 21.
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Table 21- Study HPV-001: Number and Percentage of Subjects with Cytologically

Confirmed ASCUS, LSIL or Any Cytologically Confirmed Lesion (Greater Than or Equal
to ASCUS) Associated with HPV-16 and/or HPV-18 Infection (ATP Cohort Months 6-18)

Lesion Infection Vaccine (N= 366) Placebo (N= 355)
Type Type n| n % 95% ClI n | n % 95% CI

ASCUS HPV-16° 0 0 [000]|000|100]| 5 5 141 | 046 | 326
HPV-18° 0 0 [000]000|100]| 5 5| 141 | 046 | 3.26
HPV-16 0 0 |[000|000|100]| 8 8 | 225 | 098 | 439
and/or HPV-
18°

LSIL HPV-16° 0 0 |[000]000|100]| 8 9 | 225 | 098 | 438
HPV-18° 1 1 (027 [001[151] O 0 | 000 |000]| 103
HPV-16 1 1 (027 [001|151] 8 9 | 225 | 098 | 438
and/or HPV-
18°

>ASCUS HPV-16° 0.00 |0.00 |1.00 [12 14 13.38 176 |5.83
HPV-18° 027 [0.01 |1.51 |5 5 [141 046 |[3.26
HPV-16 027 [0.01 [1.51 |15 17 1423 |2.38 |[6.87
and/or HPV-
18°

There were no cases of HSIL, squamous cell cancer or adenocarcinoma associated with HPV-16 or HPV-18.

N = number of subjects in specific cohort
n = number of subjects with corresponding lesion associated with corresponding HPV type

% = (n/N)

n* = number of reported episodes of corresponding lesion associated with corresponding HPV type
95% CI = 95% confidence interval for rate (percentage)

°= without considering other HPV types

Source: STN 125259/0, CSR 001, Table 26, p. 117

The point estimates of efficacy in prevention of HPV 16 related ASC-US and LSIL were 100%
(reach statistical significance). The point estimate for HPV 18 related ASC-US and LSIL is

80.6% but does not reach statistical significance. (Source: STN 125259/0, CSR 001, Table 27, p. 118, not

shown here).

Reviewer’s Comment: Concerns regarding use of cytology as a surrogate for prevention of

cervical cancer were raised at the VRBPAC in November 2001 and in the WHO document. Pap
testing sensitivity has been reported to be < 100%, and is considered a screening tool, which may
lead to further investigation (such as colposcopy). It is acknowledged that if an abnormal Pap test
is prevented, this may potentially reduce the need for colposcopy and possibly invasive treatment.
Similar results are also presented for the 0-18 month cohort (which includes prevalent infection),
and one case of HPV 16 related HSIL is reported for an aluminum hydroxide control recipient as

compared to 0 in the vaccine group.

Vaccine efficacy against cytologically confirmed ASCUS, LSIL, HSIL or any cytologically

confirmed lesion (Greater than or equal to ASCUS) associated with HPV-16, HPV-18 or
with HPV-16 and/or HPV-18 infection: Analyses of vaccine efficacy in prevention of

cytological abnormalities associated with HPV 16 and/or 18 infections in the ITT cohort are also

presented.
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Table 22 - Vaccine Efficacy Against Cytologically Confirmed ASCUS, LSIL, HSIL or Any
Cytologically Confirmed Lesion (Greater Than or Equal to ASCUS) Associated with HPV [
16, HPV-18 or with HPV-16 and/or HPV-18 Infection (ITT cohort)

Lesion type Infection Type Attack Rate Vaccine Efficacy
Vaccine Aluminum hydroxide control % (95% CI)
N n AR N n AR
ASC-US HPV 16° 560 1 0.18 553 9 1.63 89.2% (15.0, 98.6%)
HPV 18° 560 0 0.00 553 9 1.63 100% (13.7, 100%)
HPV 16 &/or 18° 560 1 0.18 553 15 2.71 93.6% (51.3, 99.1%)
LSIL HPV 16° 560 1 0.18 553 13 2.35 92.6% (43.1, 99.0%)
HPV 18° 560 1 0.18 553 2 0.36 51.1% (439, 95.6%)
HPV 16 &/or 18° 560 | 2 0.36 553 14 2.53 86.1% (39.0, 96.9%)
HSIL HPV 16° 560 0 0.00 553 1 0.18 100% (-706, 100%)
HPV 18° 560 | O 0.00 553 0 0.00 -
HPV 16 &/or 18° 560 0 0.00 553 1 0.18 100% (-706, 100%)
>ASC-US HPV 16° 560 1 0.18 553 20 3.62 95.2% (64.0, 99.4%)
HPV 18° 560 1 0.18 553 11 1.99 91.2% (31.7, 98.9%)
HPV 16 &/or 18° 560 | 2 0.36 553 27 4.88 92.9% (70.0, 98.3%)

N= number of subjects in specific cohort

n = number of subjects with corresponding lesion associated with infection with corresponding HPV type
AR = Attack rate = n /N expressed in percent

Vaccine efficacy by Cox regression

95% CI= 95% confidence interval

p-value =result of comparison of attack rates between groups by log rank test

°= without considering other HPV types

Source: STN 125259/0, CSR 001, Table 70, p. 171

Histopathology results: The histopathology results are expressed using the cervical
intraepithelial neoplasia (CIN) classification system where CIN 1 corresponds to LSIL and CIN 2
and CIN 3 correspond to HSIL. Association with HPV-16 and/or HPV-18 infection was defined
by the HPV DNA type(s) detected by PCR in the cervical and cervicovaginal specimens obtained
at the time of diagnosis of the cytological lesion which led to the biopsy. Table 23 presents the
histopathological lesions diagnosed in the ATP cohort months 6-18

Table 23 - HPV-001: Number and percentage of subjects with
histopathologically confirmed lesions associated with HPV-16 and/or
HPV-18 infection (ATP cohort months 6-18)

Lesion Infection Vaccine (N=366 ) Placebo (N=355)

Type Type n n* % 95% CI n n* % 95% CI

CIN1 HPV-16° | O 0 |000|000[100]| 2 2| 05 | 007]202
HPV-18° | 1 1 ]027 (001151 O 0| 000 | 000]1.03
HPV-16 1 1 1027 |001]151] 2 2| 05 | 007202
and/or
HPV-18°

CIN2 HPV-16° | 0 0 | 000|000[1.00]| 1 1| 028 | 0.00] 1.60
HPV-18° | 0 0 | 000000100 O 0] 000 |000]1.03
HPV-16 0 0 | 000|000[100| 1 1| 028 | 000 | 160
and/or
HPV-18°

There were no cases of CIN 3, squamous cell cancer or adenocarcinoma associated with

HPV-16 and/or HPV-18.

N = number of subjects in specific cohort

n = number of subjects with corresponding lesion associated with infection with corresponding
HPV type

% = (n/N)

n* = number of reported episodes of corresponding lesion associated with corresponding HPV type
95% CI = 95% confidence interval for rate (percentage)

°= without considering other HPV types

Source: STN 125259/0, CSR 001, Table 28, p. 119
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The sponsor also notes that this CIN 1 case was also associated with persistent infections with
HPV-51 and HPV-56. Biopsy PCR performed on the lesion revealed the presence of HPV-51 but
not HPV-18 or HPV-56 DNA. In a similar analysis when counting cases from months 0-18, there

were 2 additional cases of HPV 16 related CIN 2 in the control group. (Source: STN 125259/0, CSR
001, Supplement 20, p. 284, not shown here).

Histopathology results (ITT cohort): In the ITT cohort the following histopathological lesions

were diagnosed:

e One case of CIN 1 associated with HPV-18 infection in the vaccine group and three cases
associated with HPV-16 infection in the in the control group.

e No cases of histopathologically confirmed CIN 2 in the vaccine group and three cases
associated with HPV-16 infection in the control group.

Table 24 — Study HPV-001: Number and Percentage of Subjects
with Histopathologically Confirmed Lesions Associated with HPV-16
and/or HPV-18 Infection (ITT cohort)

Lesion Infection Vaccine (N= 560) Placebo (N=553 )

Type Type n| n [ % | 95%Cl n |n| % 95% CI

CIN 1 HPV-16° [ 0| 0 |0.00)0.00{066] 3 | 3 | 054 |0.11(1.58
HPV-18° [ 1| 1 |018|000{099] 0 | O | 000 | 0.00|0.66
HPV-16 1| 1 |0.18|000/099| 3 [ 3 | 054 |0.11 158
and/or
HPV-18°

CIN 2 HPv46° [0 | O |000|000f{066] 3 | 3 | 054 |[0.11]1.58
HPv-18° [ 0| 0 |0.00)0.00{066] O | 0 | 0.00 |0.00|0.66
HPV-16 [ 0| 0 |[000)|000{066| 3 | 3 | 0.54 |0.11]1.58
and/or
HPV-18°

There were no cases of CIN 3, squamous cell cancer or adenocarcinoma associated with HPV-

16 and/or HPV-18.

N = number of subjects in specific cohort

n = number of subjects with corresponding lesion associated with corresponding HPV type

% = (n/N); n* = number of reported episodes of corresponding lesion associated with corresponding HPV
type

95% CI = 95% confidence interval for rate (percentage); °=without considering other HPV types

Source: STN 125259/0, CSR 001, Table 71, p. 172

PCR analysis of biopsies: The HPV DNA detected by PCR in cervicovaginal/cervical

specimens and in biopsy tissue (post hoc analysis) for the four histopathologically confirmed
lesions associated with HPV-16 or 18 in the ATP cohort are presented in Table 25.
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Table25- Study HPV-001: HPV DNA Detected by PCR in Cervicovaginal/Cervical
Specimens and in Biopsy Tissue for Histopathologically Confirmed Lesions Associated with
HPV-16 and/or HPV-18 (ATP cohort Months 6-18)

Group |Diagnosis and Specimen analysis by PCR Months
6 9 12 15 18 21 24 27
Vaccine [Cytology/Histopathology diagnosis Normal LSIL/CIN1 Normal §
Cervicovaginal/Cervical HPV 16,18 by PCR__ [N/N NJ- N/18 N/- NN N/-
Cervicovaginal/Cervical Other HPV by PCR__ |N/N 51,56/- 51,56/51.56 |51)- NN 51/-
Biopsy Tissue HPV type by PCR 51
Placebo |Cytology/Histopathology diagnosis MNormal ASCUS LSIL/CIN 1 §
Cervicovaginal/Cervical HPV 16,18 by PCR__ |N/N NJ- 16/16 16/- 16/16 16/- 16/-
Cervicovaginal/Cervical Other HPV by PCR _ [N/N NJ- N/N N/ NN N/- NJ-
Biopsy Tissue HPV type by PCR 16
Placebo |Cytology/Histopathology diagnosis Normal Normal LSIL/CIN1 §
Cervicovaginal/Cervical HPV 16,18 by PCR  |N/N NJ- 16/16 16/- 16/16
Cervicovaginal/Cervical Other HPV by PCR  [N/N NJ- 58/58 58,39/- 58/58
Biopsy Tissue HPV type by PCR 16,58
Placebo |Cytology/Histopathology diagnosis Normal Normal LSIL/CIN 2 8l
Cervicovaginal/Cervical HPV 16,18 by PCR__|N/N 16/- -16 16/- 16/16 16/-
Cervicovaginal/Cervical Other HPV by PCR__ [N/N N/- -IN N/ NN N/-
Biopsy Tissue HPV type by PCR 16

Cervicovaginal specimens (self-obtained) were collected for PCR analysis at months, 6, 9, 12, 15 and 18 and also at months 21, 24
and 27 for participants in the optional blinded extended follow-up. § = Last study visit for subject. Cervical specimens (physician( |
obtained) were collected for cytology and PCR analysis at months 6, 12 and 18.

Biopsy was recommended for all subjects with two cytological observations (with a 6 month interval) indicating the presence of
ASCUS or with a single cytological observation indicating the presence of LSIL, AGUS or HSIL.

High risk HPV types = 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68. Low risk HPV types = 6, 11, 34, 40, 42, 43, 44, 53, 54, 70
and 74.

- = test not performed. N = Negative result.

Source: STN 125259/0, CSR 001, Table 29, p. 121

Reviewer’s Comment: For the one CIN 1 lesion which occurred in the vaccine group but was
associated with an incident HPV 18 infection, the biopsy contained HPV 51 DNA by PCR but not
HPYV 18, and HPV 51 was noted to be present at baseline and throughout PCR testing of
cervicovaginal secretions. It is probable that HPV 51 was associated with this lesion and not
HPV 18. In study HPV-008, the results for multiple non-vaccine HPV types will be reviewed in
more detail. In the alum control group, 3/3 of the subjects did not have HPV 16 at baseline, but
developed persistent HPV 16 infection and subsequently developed a CIN 1 or CIN 2 lesion
related to HPV 16 (one also associated with an acquired HPV 58 persistent infection.)

PCR analysis of biopsies (ITT Cohort): The HPV DNA detected by PCR in
cervicovaginal/cervical specimens and (as indicated in the protocol) in biopsy tissue (post hoc
analysis) for histopathologically confirmed lesions associated with HPV-16 or 18 in the ITT
cohort. There were seven cases of CIN 1 or CIN 2 associated with HPV-16 and/or HPV-18
infection in the ITT cohort, four of these cases have already been described for the ATP
cohort.

The histopathological lesions diagnosed during the study were associated with persistent high risk
HPYV type infections. The one lesion in the vaccine group is presented as associated with the
incident HPV-18 infection based on the pre-specified definition of association (defined by the
HPV DNA type(s) detected in the cervical and cervicovaginal specimens obtained at the time of
diagnosis of the cytological lesion which led to the biopsy). However it is possible that this
vaccine CIN 1 case was caused by the persistent infection with high risk HPV-51 rather than by
the incident HPV-18 infection; this was supported by the detection of only HPV-51 DNA in the
biopsy tissue by PCR. Of the six cases of CIN 1 or CIN 2 in the control group, all were likely due
to persistent HPV-16 infections either alone or concomitant with other high risk HPV type
infections. This was confirmed by the PCR analysis of biopsy tissues which detected only HPV [
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16 DNA in five of the control cases and HPV-16 DNA together with HPV-58 DNA in the
remaining control case.

Table 26: Study HPV-001: HPV DNA Detected by PCR in Cervicovaginal/cervical
Specimens and in Biopsy Tissue for Histopathologically Confirmed Lesions Associated with
HPV-16 and/or HPV-18 (ITT Cohort)

Group Diagnosis and Specimen analysis by PCR Months
[} 9 12 15 18 I 27

Vaccine |Cytology/Histopathology diagnosis Normal LSIL/ CIN 1 Normal §

(also ATP |Cervicovaginal/Cervical HPV 16,18 by PCR  [N/IN N/18 N/- NIN N/-

cohort)  [CervicovaginaliCervical Other HPV by PCR  [N/N 51,56/-  [51,56/51,56 |51/ NN 51/-
Biopsy Tissue HPV type by PCR 51

Placebo  |Cytology/Histopathology diagnosis Normal ASCUS LSILCIN 1 g

(also ATP |Cervicovaginal/Cervical HPV 16,18 by PCR  [N/N N/- 16/16 16/- 16/16 16/- 16/-

cohort)  |Cervicovaginal/Cervical Other HPV by PCR_[NIN NJ- NIN NI- NIN N~ NJ-
Biopsy Tissue HPV type by PCR 16

Placebo |Cytology/Histopathology diagnosis Normal Normal LSIL/CINT &

(also ATP |Cervicovaginal/Cervical HPV 16,18 by PCR  [N/N N/- 16/16 16/- 16/16

cohort)  |Cervicovaginal/Cervical Other HPV by PCR  [N/N NJ- 58/58 5839~ [58/58
rBiops',iI Tissue HPV type by PCR 16,58

Placebo |Cytology/Histopathology diagnosis Normal Normal LSILJ- -/ CIN1 Normal §
Cervicovaginal/Cervical HPV 16,18 by PCR  [N/N N/- NN 16/- 16/16 16/- 16/- 16/16
Cervicovaginal/Cervical Other HPV by PCR  [39/39 39/- 39/39 NI- NIN 6/- Ni- NN
Biopsy Tissue HPV type by PCR 16

Placebo |Cytology/Histopathology diagnosis Normal Normal LSIL/CIN 2 g

(also ATP Cervicovaginal/Cervical HPV 16,18 by PCR  |[N/IN 16/- -16 16/- 16/16 16/-

cohort)  [Cervicovaginal/Cervical Other HPV by PCR  [N/N N/- -IN N- NN NJ-
Biopsy Tissue HPV type by PCR 16

Placebo |Cytology/Histopathology diagnosis Normal HSIL/ CIN 2 Normal §
Cervicovaginal/Cervical HPV 16,18 by PCR  |16/16 16/- 16116 16/- NN [N/- NJ-
Cervicovaginal/Cervical Other HPV by PCR |66 68/66 |66/ NIN /- 39,66/39.66 [90°- B6/-
Biopsy Tissue HPV type by PCR 16

Group  |Diagnosis and Specimen analysis by PCR Months

6 9 12 15 18 |21 24 27

Placebo |Cytology/Histopathology diagnosis Normal ASCUS LSIL/ CIN 2 §
Cervicovaginal/Cervical HPV 16,18 by PCR__ |16/16 16/- 16/16 16/- 16/16 16/- N/- N/
Cervicovaginal/Cervical Other HPV by PCR__ [N/N N/- N/N 39/- 59,74/39 59,39,74/- |51.74/- 51,74/
Biopsy Tissue HPV type by PCR 16

Cervicovaginal specimens (self-obtained) were collected for PCR analysis at months, 6, 9, 12, 15 and 18 and also at months 21, 24
and 27 for participants in the optional blinded extended follow-up. § = Last study visit for subject. Cervical specimens (physician( |
obtained) were collected for cytology and PCR analysis at months 6, 12 and 18 (it should be noted that subjects with specimens
collected after 18 months were included in the ITT cohort).

Biopsy was recommended for all subjects with two cytological observations (with a 6 month interval) indicating the presence of
ASCUS or with a single cytological observation indicating the presence of LSIL, AGUS or HSIL.

*HPV-90 was detected by DNA sequencing.

High risk HPV types = 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.

Low risk HPV types = 6, 11, 34, 40, 42, 43, 44, 53, 54,70 and 74.

- = test not performed. N = Negative result

Source: STN 125259/0, CSR 001, Table 72, p. 175-176

Vaccine efficacy in the prevention of incident infection with HPV-16/18-related phylogenetic
types, high risk and low risk HPV types: The sponsor indicates that for the analyses presented
for non-vaccine HPV types, the number of subjects (N) included in each of the cohorts (HPV-16
and/or HPV-18 related phylogenetic groups, individual or combined high risk or low risk HPV
types) varies. They state that this is due to the different definitions of these ATP cohorts with
respect to negative or positive status for the different HPV types or groups of HPV types at
months 0 and 6.

Reviewer’s Comment: These are type-specific analyses, and this explains the different Ns for
analysis of different types.
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Vaccine efficacy for HPV-16/18-related phylogenetic types, combined high risk and
combined low risk HPV types: The sponsor notes that the analysis for the HPV-16/18 related
phylogenetic types and high risk HPV types was performed with and without (post hoc) inclusion
of HPV-16 and 18 types. Two definitions for HPV-16 related phylogenetic types were also used;
the pre-specified definition (HPV-31, 35 and 58) and the extended post hoc definition (HPV-31,
35, 58, 33 and 52). Analyses were also made post hoc for combined high risk HPV types (HPV
31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68 or HPV-16, 18, 33, 35, 39, 45, 51, 52, 56, 58, 59,
66 and 68) and combined low risk HPV types (HPV- 6, 11, 34, 40, 42, 43, 44, 53, 54, 70 and 74).
Reviewer’s Comment: In Table 27, combined self-obtained cervicovaginal specimens and
physician-obtained cervical specimens were used. There is evidence of efficacy in prevention
of HPV 16 and 18 incident and 6 month persistent infection from the earlier data reported for
study HPV-001, as well as a trend towards prevention of dysplastic lesions associated with HPV
16. It is possible that the vaccine’s effect in preventing vaccine HPV type incident infection
might be “driving” the analyses in which the vaccine HPV types are included. It is somewhat
problematic to combine all high-risk types if one is attempting to assess evidence of cross-
protection for individual non-vaccine HPV types which are phylogenetically related to vaccine
HPV types. However, there is evidence of reduction in incident high risk non-vaccine HPV
infections. With inclusion of HPV 16/18, assessment of impact on a wider group of HPV-related
genital disease may be possible, especially if only high-risk types are included. In Table 27, the
overall reduction of incident infection with any tested high-risk HPV type (vaccine and non-
vaccine HPV types) would be 42.3% (95% CI: 22.9, 56.8%). In the pivotal Phase III study,
HPV-008, results are presented from a larger database.

Table 27- Study HPV-001: Vaccine Efficacy Against Incident Infection with HPV-16/18
Related Phylogenetic Types, Combined High Risk and Combined Low Risk HPV Types for
All Specimens (Combined Cervical and Cervicovaginal Specimens)

(ATP Cohort Months 6-18)

Attack rate Vaccine Efficacy
Infection type Vaccine Aluminum hydroxide control % (95% CI)
N | n | AR N [ n | AR
Analyses excluding HPV 16 and/or 18
HPV-16 related 412 11 2.7 410 26 6.3 57.9% (15.9, 78.9%)
HPV-related extended 403 28 6.9 394 48 12.2 43.0% (11.0, 63.5%)
HPV-18 related 421 10 2.4 420 15 3.6 33.5% (-46.3, 69.8%)
HPV-16 &/or 18 407 18 44 401 37 9.2 52.1% (17.2, 72.2%)
related
HPV-16 &/or 18 399 32 8.0 388 54 13.9 42.4% (12.8, 61.9%)
related extended
High Risk 356 55 15.5 340 81 23.8 35.2% (11.7, 52.4%)
Low risk 378 45 11.9 377 52 13.8 13.7% (-25.3, 40.5%)
Analyses including HPV 16 and/or 18
HPV-16 related 399 13 33 392 50 12.8 74.5% (53.7, 85.9%)
HPV-related extended 392 30 7.7 379 66 17.4 56.1% (33.9, 70.8%)
HPV-18 related 414 15 3.6 405 32 7.9 54.1% (16.6, 74.8%)
HPV-16 &/or 18 389 24 6.2 375 61 16.3 62.1% (40.5, 75.8%)
related
HPV-16 &/or 18 383 37 9.7 365 74 20.3 52.3% (31.2, 67.0%)
related extended
High Risk 356 58 16.3 340 96 28.2 42.3% (22.9, 56.8%)

N=number of subjects in specific cohort; n = number of subjects with HPV incident infection
AR = Attack rate =n /N

95% CI= 95% confidence interval

HPV-16 related = 31, 35 and 58; HPV-16 related extended = 31, 35, 58, 33 and 52

HPV-18 related = 45 and 59

HPV-16 and/or HPV-18 related = 31, 35, 45, 58, 59

HPV-16 and/or HPV-18 related extended = 31, 33, 35, 45, 52, 58, 59

High risk = 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68

Low risk =6, 11, 34, 40, 42, 43, 44, 53, 54, 70 and 74

Source: STN 125259/0, CSR 001, Table 31, p. 125
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Efficacy was also calculated for physician collected cervical specimens. This is shown in Table
28. The number of positive specimens is lower (since these are collected by the physician with
pelvic exam). Similar trends are noted, but point estimates of efficacy are somewhat higher when
considering cervical specimens only as compared to combined specimens, except for low-risk
HPV type incident infection. It is noted that the vaccine only includes HPV 16 and HPV 18.

Table 28- Study HPV-001: Vaccine Efficacy Against Incident Infection With HPV-16/18
Related Phylogenetic Types, Combined High Risk and Combined Low Risk HPV Types for
Cervical Specimens Only (ATP Cohort Months 6-18)

Attack rate Vaccine Efficacy

Infection type Vaccine Aluminum hydroxide control % (95% CI)
N [ n [ AR N [n [AR
Analysis excluding HPV 16 and/or 18
HPV-16 related 412 6 1.5 410 17 4.1 64.9% (11.8, 86.0%)
HPV-related extended | 403 16 4.0 394 32 8.1 51.1% (12.4, 72.7%)
HPV-18 related 421 4 1.0 420 7 1.7 43.0% (-93.3, 83.2%)
HPV-16 &/or 18 407 10 2.5 401 24 6.0 58.9% (15.3, 80.1%)
related
HPV-16 &/or 18 399 19 4.8 388 36 9.3 48.7% (12.1, 70.0%)
related extended
High Risk 356 32 9.0 340 53 15.6 42.3% (12.9, 61.8%)
Low risk 378 28 7.4 377 25 6.6 -11.7% (-87.9, 33.6%)
Analysis including HPV 16 and/or 18

HPV-16 related 399 6 1.5 392 33 8.4 82.1% (57.8, 92.4%)
HPV-related extended | 392 16 4.1 379 43 11.3 64.0% (37.3, 79.4%)
HPV-18 related 414 6 1.4 405 14 3.5 58.1% (=8.0, 83.7%)
HPV-16 &/or 18 389 11 2.8 375 39 10.4 62.1% (40.5, 75.8%)
related
HPV-16 &/or 18 383 19 5.0 365 48 13.2 52.3% (31.2, 67.0%)
related extended
High Risk 356 32 9.0 340 64 18.8 52.2% (28.9, 67.9%)

N= number of subjects in specific cohort

n = number of subjects with HPV incident infection

AR = Attack rate =n /N

95% CI= 95% confidence interval

p-value =result of comparison of attack rates between groups by Fisher’s exact test
HPV-16 related = 31, 35 and 58

HPV-16 related extended = 31, 35, 58, 33 and 52

HPV-18 related = 45 and 59

HPV-16 and/or HPV-18 related = 31, 35, 45, 58, 59

HPV-16 and/or HPV-18 related extended = 31, 33, 35, 45, 52, 58, 59
High risk =31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68

Low risk = 6, 11, 34, 40, 42, 43, 44, 53, 54,70 and 74

Source: STN 125259/0, CSR 001, Table 33, p. 127

Vaccine efficacy is also reported for the 6-27 month ATP cohort for combined specimens. The
point estimates of efficacy are similar to those seen in the 6-18 month period. It is noted that
additional cases accrue in both treatment groups over time for the non-vaccine HPV types.
(Source: STN 125259/0, CSR 001, Table 35, p. 129, not shown here).

Point estimates of vaccine efficacy for combined specimens from 0-18 months (both including
and excluding HPV 16 and/or HPV 18) are lower than the point estimates reported for 6-18
month time period, and this may be related to the impact of prevalent disease present at baseline.
When only cervical specimens are considered, point estimates of efficacy are in general are
lower, although there is less of a difference in point estimates of efficacy, and statistical

significance is maintained for specific analyses. Source: STN 125259/0, CSR 001, Supplements 22 and 24,
p. 286 and 288).

An analysis of vaccine efficacy in the 0-27 month cohort for combined specimens was also
conducted. Point estimates of efficacy are in general somewhat lower in the 0-27 month ATP
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cohort as compared to the 6-18 month ATP cohort, with retention of statistical significance for
specific analyses, and again might be in part due to the impact of prevalent HPV infection. These
results are shown in Table 29.

Table 29 —Study HPV-001: Vaccine Efficacy Against Incident Infection with HPV-16/18
Related Phylogenetic Types, Combined High Risk Types and Combined Low Risk Types
for all specimens (Combined Cervical and Cervicovaginal Specimens)

(ATP Cohort Months 0-27)

Attack rate Vaccine Efficacy
Infection type Vaccine Aluminum hydroxide control % (95% CI)
N | n | AR N [ n | AR
Analysis excluding HPV 16 and/or 18
HPV-16 related 426 30 7.0 421 46 10.9 39.8% (4.2, 62.2%)
HPV-related extended 420 57 13.6 415 81 19.5 35.1% (8.9, 53.8%)
HPV-18 related 425 18 4.2 425 24 5.7 27.4% (-33.9, 60.6%)
HPV-16 &/or 18 423 43 10.2 417 63 15.1 38.7% (9.2, 58.7%)
related
HPV-16 &/or 18 417 65 15.6 412 91 22.1 35.7% (11.4, 53.3%)
related extended
High Risk 391 107 27.4 386 140 36.3 31.6% (12.0, 46.9%)
Low risk 394 79 20.1 394 89 22.6 13.9% (-16.6, 67.0%)
Analysis including HPV 16 and/or 18
HPV-16 related 416 37 8.9 416 84 20.2 58.8% (39.3, 72.0%)
HPV-related extended 412 63 15.3 411 112 27.3
HPV-18 related 419 25 6.0 417 48 11.5 52.6% (22.6, 71.0%)
HPV-16 &/or 18 407 52 12.8 406 104 25.6 54.8% (36.8, 67.7%)
related
HPV-16 &/or 18 404 73 18.1 402 127 31.6 48.3% (31.1, 61.3%)
related extended
High Risk 391 112 28.6 386 160 41.5 37.4% (20.3, 50.9%)

N= number of subjects in specific cohort

n = number of subjects with HPV incident infection

AR = Attack rate=n /N

95% CI= 95% confidence interval

Vaccine efficacy by Cox regression

p-value =result of comparison between groups by Log Rank test
HPV-16 related = 31, 35 and 58

HPV-16 related extended = 31, 35, 58, 33 and 52

HPV-18 related = 45 and 59

HPV-16 and/or HPV-18 related = 31, 35, 45, 58, 59

HPV-16 and/or HPV-18 related extended = 31, 33, 35, 45, 52, 58, 59
High risk = 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68
Low risk = 6, 11, 34, 40, 42, 43, 44, 53, 54, 70 and 74

Source: STN 125259/0, CSR 001, Supplement 26, p. 290

Cytology results: In post-hoc analyses, the overall efficacies against any cytological lesion (>
ASC-US) were 72.8% (95% CI: 27.6, 89.8%) for infection with HPV-16 related phylogenetic
types (extended definition), 66.0% (95% CI: 20.4, 85.4%) for infection with HPV-16 and/or
HPV-18 related phylogenetic types (extended definition) and 68.2% (95%CI: 35.9, 84.2%) for

infection with combined high risk types. (Source: STN 125259/0, CSR 001, Table 55, p. 148, not shown
here).

Histopathology results are presented as they relate to non-vaccine HPV types.

Reviewer’s Comment: Very few histopathological cases in study HPV-001 and it is difficult to
discern impact on lesions associated with non-vaccine HPV types. The lower prevalence of non-
vaccine HPV types and the small number of histopathological endpoints related to non-vaccine
HPV types renders meaningful interpretation difficult. Further analyses of non-vaccine HPV
types will be discussed in the large Phase 3 study HPV-008.
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Overview of all histopathologically confirmed lesions (ITT Cohort) through Month 27: A
summary is presented of all histopathologically confirmed lesions in the ITT cohort. The table
shows the number of cases associated or not associated with HPV-16 and/or HPV-18 infection.
Association with HPV-16 and/or HPV-18 infection or related phylogenetic type or low risk or

high risk HPV type infection was defined by the HPV DNA type(s) detected by PCR in the

cervical or cervicovaginal specimens obtained at the time of diagnosis of the cytological lesion

which led to the biopsy. However, the sponsor notes that cases which involved a high risk HPV
type detected at Month 0 were not included in these totals. Table 30 includes the totals when all
cases have been included.

Table 30-Study HPV-001: Cases of histopathologically confirmed lesions and association
with HPV DNA detected by PCR in cervicovaginal or cervical specimens obtained at the
time of diagnosis of the cytological lesion which led to the biopsy (ITT cohort plus cases
added in which subject was HR HPV positive at Month 0) [CBER modified]

Lesion Infection type Total Vaccine | Control
type
CIN 1 Associated with HPV 16 and/or 18 at time of diagnosis 4 1* 3
Not associated with HPV 16 and/or 18 but associated with phylogenetic, high-risk or 9+2=11 4+2=6 5
low risk HPV types at time of diagnosis
Not associated with HPV 16 and/or 18 or any other HPV type at the time of 2+1=3 0 2+1=3
diagnosis
Total 15+2=17 5+2=7 10
CIN 2 Associated with HPV 16 and/or 18 at time of diagnosis 3 0 3
Not associated with HPV 16 and/or 18 but associated with phylogenetic, high-risk or 1 1+2=3 0
low risk HPV types at time of diagnosis
Not associated with HPV 16 and/or 18 or any other HPV type at the time of 0 0 0
diagnosis
Total 4+2=6 1+2=3 3

*The one case of CIN 1 associated with HPV-18 in the vaccine group had cervical infection with multiple HPV types.

These included a persistent HPV-51 (detected at months 9, 12, 15 and 21), a HPV-56 infection (detected at months 9 and 12) and an
incident HPV-18 infection (detected at month 12 only). The PCR testing on the biopsy indicated the presence of HPV-51 but not HPV-18

DNA.

Note: there were five subjects with lesions associated with phylogenetic, high risk or low risk HPV type infection at the time of diagnosis

who were positive for high risk HPV DNA at study entry, and these subjects were not eligible for inclusion in the ITT analyses.

However they are added (after + signs). Vaccine group: 1 51-CIN 1; 1 66-CIN 1; 1 56-CIN 2; 1-33&35 CIN 2. Control group: 1 CIN 1
(no HPV identified).
Source: STN 125259/0, CSR 001, Table 96, p. 205 and Supplement 59, p. 313

Incident or persistent co-infection with both HPV-16 and HPV-18 is also presented. These
data are presented in the ITT cohort (data for the ATP 6-27 month cohort show no co-infection
cases in the vaccine group and 3 in the control group).

Table 31 — Study HPV-001: Number and Percentage of Subjects with Co-infection with
Both HPV- 16 and HPV-18 (All Specimens) (ITT Cohort)

Vaccine Aluminum hydroxide control
n/N % (95% CI) n/N % (95% CI)
2/560 0.36% (0.04, 1.28%) 11/553 1.99% (1.00, 3.53%)

N = number of subjects in specific cohort

n = number of subjects reporting at least one episode of co-incident infection with HPV-16 and HPV-18

% =n/N
95% CI = 95% confidence interval for rate (percentage)
Source: STN 125259/0, CSR 001, Table 97, p. 207
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Table 32- Study HPV-001: Number and Percentage of Subjects with Persistent
Co-Infection (2 Positive Specimens Over a Minimum of 6 Months) with Both HPV-16
and HPV-18 (All Specimens) (ITT cohort)

Vaccine Aluminum hydroxide control
n/N % (95% CI) /N % (95% CI)
1/560 0.18% (0.00, 0.99%) 5/553 0.9% (0.29, 2.10%)

N = number of subjects with information available per group

n = number of subjects reporting at least one episode of persistent co-incident infection with HPV-16 and HPV-18

% =n/N

95% CI = 95% confidence interval for rate (percentage)

Source: STN 125259/0, CSR 001, Table 99, p. 208

SAFETY RESULTS
Data sets analyzed: Analysis of safety was performed on the ATP cohort (primary analysis) and

the ITT cohort.

According-To-Protocol (ATP) analysis: The vaccine and control groups in the ATP cohort for
safety were similar with respect to the number of doses administered. Over 96% of subjects in
both groups received dose 2 and over 92% received dose 3. Similarly, compliance for the return

of symptom sheets was high (over 96% in both groups).

In the 30 day follow-up period after administration of each dose of vaccine or control, the
incidence of any symptoms (compared by two sided Fisher exact test see reported per subject was
similar between groups (p = 0.432) but there were more symptoms in the vaccine group than in
the control group in the overall/dose analysis (p <0.001). This was primarily due to a higher

incidence of local symptoms in the vaccine group (p <0.001, overall/dose). There was no

difference between the groups with respect to the incidence of general symptoms (p = 0.280,
overall/dose). There was no evidence that the incidence of local or general symptoms increased
with subsequent doses; indeed in both groups the highest incidence of symptoms was associated
with the first dose. The majority of local symptoms reported during the 30 day follow up period
can be attributed to local solicited symptoms reported during the 7 day follow up. The
overall/dose incidence of solicited local symptoms was 85% in vaccine group and 73.3% in

control group).

Table 33- Study HPV-001: Incidence and Nature of Any Symptoms (Solicited and
Unsolicited) Reported During the 30 Days Follow-up Period After Each Dose and Overall

(ATP cohort)
Any Symptoms General Symptoms Local Symptoms
N n % (95% CI) N n % (95% CI) N n % (95% CI)

Dose 1 V | 528 498 94.3% (92, 96.1%) 528 366 69.3% (65.2, 73.2%) 528 477 90.3% (87.5, 92.7%)

C | 535 478 89.3% (86.4,91.8%) | 535 376 70.3% (66.2, 74.1%) 535 429 80.2% (76.6, 83.5%)
Dose 2 V | 503 434 86.3% (83, 89.2%) 503 287 57.1% (52.6, 61.4%) 503 407 80.9% (77.2, 84.3%)

C | 512 401 78.3% (74.5,81.8%) | 512 289 56.4% (52, 60.8%) 512 343 67% (62.7, 71.1%)
Dose 3 V | 493 434 88% (84.8,90.8%) | 493 310 62.9% (58.4,67.2%) | 493 410 83.2% (79.6, 86.4%)

C | 493 400 81.1% (77.4,84.5%) | 491 277 56.4% (51.9, 60.9%) | 493 356 72.2% (68, 76.1%)
Overall/dose V | 1524 | 1366 89.6% (88,91.1%) 1524 | 963 63.2% (60.7, 65.6%) | 1524 | 1294 84.9% (83, 86.7%)

C 1540 | 1279 | 83.1% (81.1,84.9%) | 1538 | 942 61.2% (58.8, 63.7%) 1540 | 1128 73.2% (71, 75.4%)
Overall/subject | V | 531 513 96.6% (94.7, 98%) 531 458 86.3% (83, 89.1%) 531 499 94% (91.6, 95.8%)

C | 538 514 95.5% (93.9,97.1%) | 538 462 85.9% (82.6, 88.7%) | 538 472 87.7% (84.7, 90.4%)

V=Vaccine; C=Control

For each dose and overall/subject:

N = number of subjects with at least one documented dose
n/% = number/percentage of subjects presenting at least one type of symptom during the 30 days follow-up period (day 0 to day 29)

For overall/dose:

N = number of documented doses

n/% = number/percentage of doses followed by a given type of symptom
Source: STN 125259/0, CSR 001, Table 101, p. 213
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Table 34- Study HPV-001: Incidence and Nature of Symptoms Reported During
the 30 Day follow-up Period After Each Vaccine Dose and Overall:
Summary Statistics (Fisher’s Exact Test) (ATP cohort)

Dose Symptoms p-values
Dose 1 Any symptoms 0.003
General symptoms 0.739
Local symptoms <0.001
Dose 2 Any symptoms <(0.001
General symptoms 0.850
Local symptoms <0.001
Dose 3 Any symptoms 0.004
General symptoms 0.044
Local symptoms <0.001
Overall/Dose Any symptoms <0.001
General symptoms 0.280
Local symptoms <0.001
Overall/subject Any symptoms 0432
General symptoms 0.860
Local symptoms <0.001

Source: STN 125259/0, CSR 001, Table 102, p. 214

Solicited local adverse events: The incidence of solicited local symptoms (any intensity and
grade 3) is presented for each dose, for all doses (overall/dose) and for all subjects
(overall/subject). The overall incidences (compared by two sided Fisher exact test) for each

of the three local symptoms were statistically significantly higher (p <0.001) in the vaccine group
compared to the control group. The most frequently reported solicited local symptom reported in
both groups was pain (reported following 84% of vaccine and 72.4% of control doses). Most of
the pain was mild to moderate in intensity, as grade 3 pain was only reported following 11.1% of
vaccine and 7.9% of control doses (p = 0.002). Grade 3 redness (0.2% of vaccine and 0.1% of
control doses p = 0.372) and swelling (0.3% of vaccine and 0.0% of control doses p = 0.030)
occurred at low frequencies in both groups. The majority of the solicited local symptoms resolved
within 3-4 days. (Source: STN 125259/0, CSR 001, Supplement 79, p. 330, not shown here). The difference in
incidence observed between the groups had no impact on compliance for completion of the
vaccination course.

Table 35- Study HPV-001: Incidences of Solicited Local Symptoms During the 7-Day
Follow-up Period Following the Administration of Each Vaccine Dose (ATP cohort)

Dose Dose 1 Dose 2 Dose 3

Group Vaccine Control Vaccine Control Vaccine Control
#SS 527 535 503 511 493 493

Pain Any | 474 | 89.9% | 422 | 78.9% | 404 | 80.3% | 339 | 66.3% | 402 | 81.5% | 353 | 71.6%

Gr3 | 64 121% | 49 |1 92% |49 | 97% 31 6.1% | 56 11.4% | 41 8.3%
Redness | Any | 90 17.1% | 61 11.4% | 105 | 20.9% | 58 11.4% | 141 | 28.6% | 76 15.4%
Gr3 | 1 0.2% 1 0.2% 1 02% [0 0.0% 1 02% |0 0.0%
Swelling | Any | 92 17.5% | 53 9.9% 111 | 22.1% | 52 10.2% | 123 | 24.9% | 57 11.6%
Gr3 | 1 02% |0 0.0% |3 06% [0 0.0% 1 02% |0 0.0%
Vaccine = HPV 16/18 vaccine; Control = aluminum hydroxide

SS = symptom sheets

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

95%CI = Exact 95% confidence interval. LL = Lower Limit; UL = Upper Limit

Grade 3 pain: spontaneously painful

Grade 3 redness/swelling: > 50 mm

Source: STN 125259/0, CSR 001, Table 103, p. 215

Reviewer’s Comment: There was some increase in proportion of subjects with redness and
swelling with progressive doses of Cervarix, and very low proportions of Grade 3 intensity for
any of the solicited local symptoms.
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Table 36-Study HPV-001: Incidences of Solicited local Symptoms
During the 7-Day Follow-up Period Following the Administration
of Each Vaccine Dose for All/Dose and All/Subject (ATP cohort)

Dose All/Dose All/Subject

Group Vaccine Aluminum hydroxide control Vaccine Aluminum hydroxide control

#SS 1523 1539 531 538

Pain Any | 1280 | 84% 1114 72.4% 496 | 93.4% 469 87.2%
Gr3 | 169 11.1% 121 7.9% 116 | 21.8% 89 16.5%

Redness | Any | 336 22.1% 195 12.7% 189 | 35.6% 131 24.3%
Gr3 |3 0.2% 1 0.1% 3 0.6% 1 0.2%

Swelling | Any | 326 21.4% 162 10.5% 182 | 34.3% 113 21.0%
Gr3 | 5 0.3% 0 0.0% 5 0.9% 0 0.0%

Vaccine = HPV 16/18 vaccine
SS = symptom sheets

For all/subject: n/% = number/percentage of subjects reporting a specified symptom
For all/dose: n/% = number/percentage of doses with reports of a specified symptom
95%Cl = Exact 95% confidence interval. LL = Lower Limit; UL = Upper Limit
Grade 3 pain: spontaneously painful
Grade 3 redness/swelling: > 50 mm

Source: STN 125259/0, CSR 001, Table 104, p. 216

Table 37- Study HPV-001: Incidence of Any Solicited Local Symptoms
Reported During the 7-Day Follow-up Period After Each Vaccine Dose
and Overall: Summary Statistics (Fisher’s Exact Test) (ATP Cohort)

Dose Symptoms p-values

Dose 1 Pain < 0.001
Redness 0.008

Swelling <0.001

Any local symptoms < 0.001

Dose 2 Pain < 0.001
Redness <0.001

Swelling <0.001

Any local symptoms <0.001

Dose 3 Pain < 0.001
Redness <0.001

Swelling <0.001

Any local symptoms < 0.001

Overall/dose Pain < 0.001
Redness <0.001

Swelling <0.001

Any local symptoms < 0.001

Overall/subject Pain <0.001
Redness <0.001

Swelling <0.001

Any local symptoms < 0.001

Source: STN 125259/0, CSR 001, Table 105, p. 217
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Table 38-Study HPV-001: Incidence of Grad 3 Solicited Local Symptoms
Reported During the 7-Day Follow-up Period After Each Vaccine Dose and
Overall: Summary Statistics (Fisher’s Exact Test) (ATP cohort)

Dose Symptoms p-values
Dose 1 Pain 0.139
Redness 1.000
Swelling 0.496
Any local symptoms 0.115
Dose 2 Pain 0.036
Redness 0.496
Swelling 0.122
Any local symptoms 0.027
Dose 3 Pain 0.134
Redness 1.000
Swelling 1.000
Any local symptoms 0.134
Overall/dose Pain 0.002
Redness 0372
Swelling 0.030
Any local symptoms 0.002
Overall/subject Pain 0.030
Redness 0.371
Swelling 0.030
Any local symptoms 0.020

Source: STN 125259/0, CSR 001, Table 106, p. 217

Reviewer’s Comment: The majority of local adverse events were mild to moderate in intensity.
Source: STN 125259/0, CSR 001, Supplement 80, p. 331, not shown here).

Solicited general adverse events: The incidence of solicited general symptoms (any intensity,
grade 3 and with causal relationship to vaccination as assessed by investigators) is presented for
each dose and for all doses (overall/dose) and all subjects (overall/subject). The most frequently
reported solicited general symptoms reported in both groups were headache (reported following
35.7% of vaccine and 36.4% of control doses) and fatigue (reported following 35.9% of vaccine
and 31.9% of control doses). Grade 3 symptoms occurred at low frequencies in both groups
(maximum of 2.2% of doses for fatigue in the vaccine group and 2.1% of doses for headache in
the control group). The incidences of each solicited general symptom were comparable between
the vaccine and control groups except for fatigue where the difference was statistically significant
(overall/dose p=0.024). The incidence of fatigue considered as related to vaccination was
however comparable between the groups as was the incidence of grade 3 fatigue. There was no
evidence that the incidence of solicited general symptoms increased with subsequent doses. It
was noted that the incidence of Grade 3 elevated temperature was higher in the aluminum
hydroxide control group as compared to the Cervarix group. Additional data on the intensity of
solicited general symptoms are also shown.
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Table 39- Study HPV-001: Incidences of Any Solicited General Symptoms During the 7-Day
Follow-up Period Following the Administration of Each Vaccine Dose (ATP Cohort)

Dose Dose 1 Dose 2 Dose 3
Group Vaccine Aluminum Vaccine Aluminum Vaccine Aluminum
hydroxide hydroxide hydroxide
control control control

#SS 527 535 503 511 493 491

Fatigue Any | 220 | 41.7% | 200 37.4% 160 | 31.8% | 145 28.4% 166 | 33.7% | 146 | 29.7%
Gr 16 3.0% 12 2.2% 10 2.0% 9 1.8% 8 1.6% 10 2.0%
3

Gastrointestinal | Any | 111 | 21.1% | 118 22.1% 74 14.7% | 63 12.3% 74 15.5% | 57 11.6%
Gr 4 0.8% 2 0.4% 6 1.2% 2 0.4% 3 0.6% 3 0.6%
3

Headache Any | 210 | 39.8% | 220 41.1% 157 | 312% | 176 34.4% 177 | 359% | 163 | 33.2%
Gr 12 2.3% 12 2.2% 6 1.2% 10 2.0% 7 1.4% 11 2.2%
3

Itching Any | 58 11.0% | 59 11.0% 45 8.9% 45 8.8% 66 13.4% | 47 9.6%
Gr 0 0.0% 2 0.4% 1 0.2% 1 0.2% 0 0.0% 1 0.2%
3

Rash Any | 20 3.8% 28 5.2% 20 4.0% 22 4.3% 34 6.9% 15 3.1%
Gr 0 0.0% 0 0.0% 0 0.0% 0 0.0% 2 0.4% 0 0.0%
3

Temperature Any | 25 4.7% 26 4.9% 36 7.2% 27 5.3% 43 8.7% 30 6.1%
Gr 0 0.0% 1 0.2% 0 0.0% 3 0.6% 0 0.0% 2 0.4%
3

Vaccine=HPV 16/18 vaccine

SS = symptom sheets.

n/% = number/percentage of doses with reports of a specified symptom

Grade 3: adverse event which prevents normal, everyday activities (for temperature grade 3 intensity is defined as temperature
axillary/orally > 39.0 oC)

Source: STN 125259/0, CSR 001, Table 107, p. 219-220

Table 40-Study HPV-001: Incidences of Any Solicited General Symptoms
During the 7-Day Follow-up Period Following the Administration of Each Vaccine
Dose for All/Dose and All/Subject (ATP cohort)

Dose All/Dose All/Subject

Group Vaccine Aluminum hydroxide control Vaccine Aluminum hydroxide control

#SS 1523 1537 531 538

Fatigue Any 546 | 35.9% 491 31.9% 308 | 58.0% 289 53.7%
Gr3 34 2.2% 31 2.0% 29 | 55% 26 4.8%

Gastrointestinal | Any | 259 | 17.0% 238 15.5% 178 | 33.5% 172 32.0%
Gr3 13 0.9% 7 0.5% 13 2.4% 7 1.3%

Headache Any | 544 | 35.7% 559 36.4% 331 | 62.3% 329 61.2%
Gr3 25 1.6% 33 2.1% 23 4.3% 29 5.4%

Itching Any | 169 | 11.1% 161 9.8% 130 | 24.5% 109 20.3%
Gr3 1 0.1% 4 0.3% 1 0.2% 3 0.6%

Rash Any 74 4.9% 65 4.2% 60 | 11.3% 54 10.0%
Gr3 2 0.1% 0 0.0% 2 0.4% 0 0.0%

Temperature Any | 104 6.8% 83 5.4% 88 | 16.6% 73 13.6%
Gr3 0 0.0% 6 0.4% 0 0.0% 6 1.1%

SS = symptom sheets.

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

For all/dose: N = number of doses for which at least one symptom sheet was completed.

1n/% = number/percentage of doses with reports of a specified symptom. 95%CI = Exact 95% confidence interval.

Grade 3: adverse event which prevents normal, everyday activities (for temperature grade 3 intensity is defined as axillary/orally
temperature > 39.0 oC)

Source: STN 125259/0, CSR 001, Table 108, p. 221-222

Reviewer’s Comment: The majority of general adverse events were mild to moderate in
intensity. Source: STN 125259/0, CSR 001, Supplement 81, p. 332-33, not shown here).

Unsolicited adverse events
Any unsolicited adverse events reported during the 30 day follow-up: A summary of the
percentage of subjects presenting at least one report of an unsolicited symptom (any grade)
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following each dose and overall is presented. The percentage of subjects reporting unsolicited
symptoms during the follow-up period (30 days after each study vaccine or control
administration) was similar in both groups (47.3% for vaccine group and 48.5% control group).
There was no evidence that the incidence of unsolicited symptoms increased with subsequent
doses; in both groups the highest incidence of symptoms was associated with the first dose.

The percentage of doses followed by at least one report of an unsolicited symptom (any grade)
classified by WHO Body System is also presented. The incidence was similar in both groups
with 21.9% in the vaccine group and 23.9% in the control group.

Table 41-Study HPV-001: Percentage of All Documented Doses Followed by at Least One
Report of an Unsolicited Symptom Within 30 days After Vaccination (ATP cohort)

WHO Body System Vaccine Control
D=1524 =1540
d % d %

At least one symptom 336 22.0% 369 24.0%
Application site 16 1% 13 0.8%
Autonomic Nervous System 1 0.3% 0 0.0%
Body as a whole general 56 3.7% 55 3.6%
Cardiovascular general 1 0.1% 2 0.1%
Central & peripheral nervous system 63 4.1% 91 5.9%
Endocrine 1 0.1% 1 0.1%
Gastrointestinal system 58 3.8% 57 3.7%
Hearing and vestibular 3 0.2% 4 0.3%
Heart rate & rhythm 1 0.3% 0 0.0%
Metabolic and nutritional 2 0.1% 2 0.1%
Musculoskeletal system 39 2.6% 50 3.2%
Neoplasm 1 0.1% 2 0.1%
Psychiatric 17 1.1% 17 1.1%
Red blood cell 2 0.1% 1 0.1%
Reproductive female 39 2.6% 47 3.1%
Resistance mechanism 36 24% 49 3.2%
Respiratory system 55 3.6% 63 4.1%
Skin and appendages 20 1.3% 18 1.2%
Urinary system 18 1.2% 14 0.9%
Vascular extracardiac 1 0.3% 0 0.0%
Vision 5 0.3% 2 0.1%
White cell & reticuloendothelial system 2 0.1% 1 0.1%

At least one symptom = at least one symptom experienced (regardless of the preferred term)

D = number of documented doses

d/% = number/percentage of doses followed at least once by a specified symptom within 30 days after
vaccination day 0 to day 29

* One case which remains blinded so as not to compromise the blinding of long-term follow-up study
580299/007

Source: STN 125259/0, CSR 001, Table 112, p. 226 and wunsol.xpt

Grade 3 Unsolicited adverse events reported during the 30 day follow-up: The percentage of
subjects reporting grade 3 unsolicited symptoms was low (5.1% vaccine group and 5.4% control
group). The percentages of doses followed by at least one report of a grade 3 unsolicited
symptom classified by WHO Body System were low (less than 2%) in both the vaccine and
control groups.
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Table 42-Study HPV-001: Percentage of All documented Doses and Percentage of Subjects
With at Least One Report of Grade 3+ Unsolicited Symptom
Within 30 Days After Vaccination (ATP cohort)

WHO Body System Vaccine Control
D=1524 D=1540
N=531 N=538
d (%) d (%)
[N (%)] [N (%)]
At least one symptom 28 (1.8%) 29 (1.9%)
[5.3%] [5.4%]
Body as a whole general 3(0.2%) 4(0.3%)
[0.6%] [0.7%]
Central and peripheral nervous 3 (0.2%) 6 (0.4%)
system [0.6%] [1.1%]
Gastrointestinal system 8 (0.5%) 6 (0.4%)
[1.5%] [1.1%]
Musculoskeletal system 1 (0.1%) 4(0.3%)
[0.2%] [0.7%]
Psychiatric 3(0.2%) 2 (0.1%)
[0.6%] [0.4%]
Reproductive female 4(0.3%) 2 (0.1%)
[0.8%] [0.4%]
Resistance mechanism 7 (0.5%) 1 (0.1%)
[1.3%] [0.2%]
Respiratory system 2 (0.1%) 5(0.3%)
[0.4%] [0.9%]
Skin and appendages 0 (0.0%) 2 (0.1%)
[0.0%] [0.4%]
Urinary system 0 (0.0%) 1 (0.1%)
[0.0%] [0.2%]
Vascular extracardiac 1 (0.1%) 0 (0.0%)
[0.2%] [0.0%]

+Grade 3 defined as adverse events which prevent normal everyday activities.

At least one symptom = at least one symptom experienced (regardless of the preferred term)

D = number of documented doses

d/% = number/percentage of doses followed at least once by a specified symptom within 30 days after
vaccination day 0 to day 29 ;* One case which remains blinded so as not to compromise the blinding of long-
term follow-up study 580299/007

[95% CI: ] % as calculated by subject

Source: STN 125259/0, CSR 001, Table 114, p. 228 and wunsol.xpt

Reviewer’s Comment: There were few Grade 3 unsolicited adverse events considered related to
study material.

Any unsolicited events reported outside the 30 day follow-up: The percentage of subjects
reporting unsolicited symptoms outside the 30 day follow up period after each study vaccine or
control administration was similar in both groups (21.2% vaccine subjects and 23.2% control
subjects). For WHO Body System, the numbers of doses followed by a specific event were
similar in both groups.
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Table 43-Study HPV-001: Percentage of All Documented Doses and Percentage of Subjects
With at Least One Report of an Unsolicited Symptom Outside the 30 day Follow-up
Period After Vaccination (ATP cohort)

WHO Body System Vaccine Control
D=1530 D=1542
N=532 N=538

d % [N %] d % [N%]
At least one symptom 132 | 8.6% [24.8%] | 143 | 9.3% [26.6%]
Autonomic Nervous System 2 0.1% [0.4%] 0 0.0% [0.0%]
Body as a whole general 13 0.8% [0.2%] 15 1.0% [2.8%]
Central & peripheral nervous system 15 1.0% [2.8%] 13 0.8% [2.4%]
Endocrine 0 0.0% [0.0%] 2 0.1% [0.4%]
Foetal 0 0.0% [0.0%] 1 0.1% [0.2%]
Gastrointestinal system 16 1.0% [3.0%] 19 1.2% [3.5%]
Hearing and vestibular 2 0.1% [0.4%] 1 0.1% [0.2%]
Heart rate & rhythm 0 0.0% [0.0%] 1 0.1% [0.2%]
Liver & bilary system 3 0.2% [0.6%] 2 0.1% [0.4%]
Metabolic and nutritional 0 0.0% [0.0%] 1 0.1% [0.2%]
Musculoskeletal system 8 0.5% [1.5%] 6 0.4% [1.1%]
Neoplasm 3 0.2% [0.6%] 2 0.1% [0.4%]
Platelet bleeding and clotting 0 0.0% [0.0%] 2 0.1% [0.4%]
Psychiatric 16 1.0% [3.0%] 15 1.0% [2.8%]
Red blood cell 1 0.1% [0.2%] 3 0.2% [0.6%]
Reproductive female 19 1.2% [3.6%] 31 2% [5.8%]
Resistance mechanism 34 2.2% [6.4%] 26 1.7% [4.8%]
Respiratory system 15 1.0% [2.8%] 21 1.4% [3.9%]
Skin and appendages 13 0.8% [0.2%] 5 0.3% [0.9%]
Urinary system 15 1.0% [2.8%] 9 0.6% [1.7%]
Vascular extracardiac 1 0.1% [0.2%] 0 0.0% [0.0%]
Vision 2 0.1% [0.4%] 0 0.0% [0.0%]
White cell & reticuloendothelial system | 0 0.0% [0.0%] 2 0.1%]0.4%]

At least one symptom = at least one symptom experienced (regardless of the preferred term)

D = number of documented doses

d/% = number/percentage of doses followed by at least one symptom outside the 30 day follow-up after each dose.
Note that his table does not include the unsolicited symptoms associated with three SAE which were reported after
the closure of the clinical database; [95% CI:%] =percentage of subjects with an event

Source: STN 125259/0, CSR 001, Table 120, p. 232 and wunsol.xpt

Total vaccinated (ITT) cohort analysis: The safety results for the ITT cohort were consistent

with those obtained for the final ATP cohort analysis. (Source: STN 125259/0, CSR 001, Supplements 83
97, p.336-350, not shown here).

Serious adverse events: The SAE case narratives for each SAE and the SAE Summary Table
were presented.

Fatal events: No subject who was vaccinated in the study died. However there was one report of
a neonatal death in the control group in a center in North America. This case concerned the
neonatal deaths of prematurely delivered (21 week gestation) twins with twin-twin transfusion
syndrome. This event was considered as not related to the vaccination of the mother (PID 06236).
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Table 44- Study HPV-001: Fatal Serious Adverse Events
(ITT cohort)

| Caseld Serious Adverse Event Causal relationship to vaccination
(b)(6) Birth premature No
Death foetal No
Twin-twin fransfusion syndrome
(b)(6) Birth premature No
Death fostal No
Twin-twin transfusion syndrome

Source: STN 125259/0, CSR 001, Table 122, p. 235

Non-fatal events: Data on non-fatal serious adverse events (SAES) reported during the whole
study period are presented. The overall frequency of SAEs in each group was similar, with 22
subjects reporting at least one SAE in the HPV group and 19 subjects reporting at least one SAE
in the control group. None of the SAEs were considered by the investigator to be causally related
to vaccination. One SAE (PID 08076 case ID A0363938A) led to withdrawal from the study.

Table 45-Study HPV-001: Non-Fatal Serious Adverse Events in Centers in Brazil

PID Caseld Serious Adverse Event Causal relationship to
vaccination
07001 B0278953A Abortion spontaneous No
07008 B0312173A* Hypophyseal Adenoma No
07023 B0256051A Dysfunctional Uterine Bleeding No
07060 B0312174A™ Breast fibroadenoma No
B0312174B*
07099 B0262871A Cholelithiasis No
07143 B0380552A* Endometriosis No
07180 B0269788A Abortion spontaneous No
07230 B0302087A Pyelonephritis No
07237 B0278499A Burn of face No
07249 BO265093A/*** Talipes Equinovarus Congenital No
B0265093B*
07344 B0295882A Abortion spontaneous No
07413 B0267640A Anxiety Reaction No
07431 B0265371A Abortion spontaneous No

* SAE reported following database closure.

**Two different incidences of fibroadenoma were reported for the same subject. SAE was reported following
database closure. ***This was one case (child of subject born with congenital foot malformation) but was recorded
with a case ID for both the mother and child. Source: STN 125259/0, CSR 001, Table 123, p. 236.



Table 46-Study HPV-001: Non-Fatal Serious Adverse Events in

Centers in North America

PID Case Id Serious Adverse Event Causal relationship to
vaccination

06032 B0251648A Anaphylactic reaction* No
Cardiogenic shock No
06043 B0253269A Abortion induced No
06051 B0253270A Abortion induced No
06076 A0400234A Abortion induced No
06194 AD373901A Abortion induced No
06223 A0378714A Abortion induced No
06230 B0257834A Abortion induced No
06236 B0254979A Overdose No
Suicidal ideation No
B0254979B** Premature labour No
B0254979C* Birth premature No

Death foetal
B0254979D** Birth premature No

Death foetal
06261 A0396020A Basal cell carcinoma No
06271 B0258570A Food allergy No
B0258570B Pyelonephritis No
06288 B0256271A Infectious mononucleosis No
06298 B0256997A Ovarian cyst No
06370 BO257769A Abortion induced No
06399 B02574678 Nephrolithiasis No
06636 B0258193A Abortion induced No
06378 AD360147A Premature labour No
06478 AD365768A Arterial occlusive disease No
06530 A0403292A Tibia fracture No
06551 AD359184A Pancreatitis acute No
06570 A0365816A Renal surgery No
06571 AD376392A Caesarean section No
06583 A0380334A Abortion spontaneous No
06593 A0401289A Abortion spontaneous No
06595 AD406238A Dehydration No
Viral infection No
06596 AD358947A Migraine No
06666 B0259172A Bipolar | disorder No
06709 A0369957A Abortion spontaneous No
08030 A0409617A™* Abortion induced No
08076 A0363938A Abortion spontaneous No

“*This .sﬁbj'ec.t déveloiaed an aﬁaf)h}}iactic reaction to the contrast dyé used in a CT scanner.
**This is one case involving a premature birth of twins (gestation 21 weeks) who did not survive and presented a

twin-twin transfusion syndrome.
***]nitial report erroneously made for current study but conception date was after last visit in current study,

therefore the SAE is reported in follow-up study HPV-007.
Source: STN 125259/0, CSR 001, Table 124, p. 237

Adverse Events Leading to Premature Discontinuation of Study Vaccine and/or Study:
There were four withdrawals related to adverse events. One was a serious adverse event in the
vaccine group (PID 8076, case ID A0363938A). This 18-year-old subject received the second
dose of study vaccine on 11/9/01. A pregnancy test on 2/20/02 was positive. Vaccination was
discontinued. On ---b(6)---, 132 days after the second dose of study vaccine, the subject
experienced a spontaneous abortion. The investigator considered the event unrelated to

vaccination and probably associated with natural causes. There were three withdrawals due to non

serious adverse events in the control group. Details for these three events are given in Table 47

below.
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Table 47-Study HPV-001: Drop Outs Due to Non Serious Adverse Events
(ITT cohort)

PID Centre Timing of Drop out Adverse event Causal relationship
to vaccination
6294 080 After visit 3 on 16/11/01 Mental illness No
6464 110 After visit 1 on 22/5/01, last Fatigue and migraine No
contact was 12/6/01
6576 30 After visit 2 on 9/11/01, last Dizziness No
contact was 8/4/02

Source: STN 125259/0, CSR 001, Table 125, p. 238

Concomitant medications/vaccinations: The number and percentage of subjects who received
medication were similar in both study groups.

Table 48- Study HPV-001: Concomitant medication (ATP cohort)

Vaccine Placebo
N n % N n %
540 381 706 541 406 75

n = Number of subjects in specific cohort with medication

% = Percentage of subjects in specific cohort with medication = n/N

Medication stopped before study entry or starting after last date of contact was not included in this table .After the 30
day follow-up after each vaccination only restricted medication was documented.

Source: STN 125259/0, CSR 001, Table 126, p. 238

Clinical Laboratory Evaluations: Biochemical and hematology analyses were performed for
subjects enrolled in centers 10, 17, 18, 23, 40, 70, 100 and 130. The hematology and
biochemistry profiles were similar for both groups and there were no values out of range that
were considered as medically relevant. There were 6 subjects in the vaccine group (two prior to
vaccination at visit 1, one at visit 2, one at visit 3 and two at visit 4) and 3 subjects in the control
group (one at visit 3, two at visit 4) with an absolute neutrophil count below 1500/pl, none of

these subjects had a count below 500/pl. (Source: STN 125259/0, CSR 001, Table 127, p. 239; Supplement
98, p. 351-354 ; Supplements 99 and 100, p. 355-356, not shown here).

Pregnancy: During the study 88 pregnancies (44 in the vaccine group, 44 in the control group)
were reported. The outcomes of these pregnancies were presented. The number of pregnancy
outcomes reported as miscarriages/spontaneous abortions was low and comparable between the
two groups. There was one report of a neonatal death reported as an SAE. This case concerned
the neonatal deaths of prematurely delivered (21 week gestation) twins with twin-twin transfusion
syndrome. All reported complications were considered as not related to vaccination. Pregnancy
case narratives were provided as well.

Table 49-Study HPV-001: Outcome of Reported Pregnancies

Outcome Vaccine | Control | Total
Abnormal child (congenital defectt) 1
Healthy baby 30 31 61
Miscarriage/spontaneous abortion 5 Rk 8
Elective abortion 5 4 9
Neonatal death 0 1 13
Pregnancy ongoing 2 4 6
Unknown 1 1 2
Total 44 44 88

Count is made on number of subjects

T Talipes equinovarus.

1One subject reported two outcomes, Miscarriage/spontaneous abortion and neonatal death of twins.
This was counted as only one outcome under neonatal death.

Source: STN 125259/0, CSR 001, Table 128, p. 242
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IMMUNOGENICITY RESULTS
Data sets analyzed: Analysis of immunogenicity was performed on the ATP cohort (primary
analysis) and the ITT cohort.

According-To-Protocol (ATP) analysis: The ATP cohort for analysis of immunogenicity
included all evaluable subjects (those meeting all eligibility criteria, complying with the
procedures defined in the protocol, and fulfilling requirements for analysis) for whom
immunogenicity data were available (i.e. subjects for who assay results were available for
antibodies at any blood sampling time-point). Subjects who acquired HPV-16 and/or HPV-18
infection during the trial were excluded from the analysis.

Reviewer’s Comment: As noted in the efficacy results, very few subjects in the ATP cohort who
received HPV vaccine developed such an infection. In addition, the ITT cohort included all
subjects with data available.

Humoral response: anti-HPV-16/18 measured by ELISA: The immune response (anti-HPV [
16 antibody titers and anti-HPV-18 antibody titers as measured by ELISA) following
administration of three HPV-16/18 vaccine doses is presented. More than 98% of vaccinees were
seropositive at one month following administration of the first vaccine dose. At one month
following the administration of the full three dose vaccination course (month 7) all vaccinees
were seropositive for HPV-16 and HPV-18 (a laboratory error resulted in one subject being
recorded as seronegative for anti-HPV-18 antibodies at month 7; this was discovered after
database freeze). The administration of the third dose induced the greatest increase in antibody
levels with geometric means titers (GMTs) reaching 5334 ELISA units/ml for HPV-16 and 3364
ELISA units/ml for HPV-18 (these GMTs were greater than those observed in women with
natural infections with HPV-18 and HPV-16. One year following the full vaccination course
(month 18) all subjects in the vaccine group were seropositive for both HPV-16 and HPV-18
(including the one subject seronegative for HPV-18 at month 7). GMT levels had decreased (801
ELISA units/ml for HPV-16 and 480 ELISA units/ml for HPV-18) but were still higher than
those observed in women with natural HPV-16 or HPV-18 infections. Reverse cumulative curves
were presented for month 7 and for month18, and curves are superimposable for HPV 16 and for
HPV 18. (Source: STN 125259/0, CSR 001, Supplements 101-104, p. 357-358, not shown here).

It was discovered during a quality control check of serum samples that nine of the subjects
included in the ATP analysis should have been excluded due to inconsistencies in the dates noted
for month 7 and month 18 serum samples. A re-analysis of anti-HPV-16 and anti-HPV-18 ELISA
titers which excluded these nine subjects was performed. The results of this analysis
demonstrated that the exclusion did not affect the overall results for either anti-HPV-16 ELISA

titers or anti-HPV-18 ELISA titers. (Source: STN 125259/0, CSR 001, Supplements 105-106, p. 359-360, not
shown here).

The HPV-16 or HPV-18 ELISA data for vaccinees at month 7 stratified by geographical region
was presented. This analysis indicates that the GMTs in the North American population tended to
be higher than for the population in Brazil. It should be noted that a covariate efficacy analysis
showed no effect of geographical region. Data by center for Brazil is also presented. A similar
analysis has not been conducted for North America as the subject number per center was lower
compared to Brazil.
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Table 50-Study HPV-001: Anti-HPV-16 and Anti-HPV-18 Seropositivity Rates and GMTs
at Month 7 (by ELISA - Vaccine group) Stratified by Geographical Region (ATP Cohort)

Geoaraphical Seropositivity* rate GMT

Antibody |’ ign P N 95%Cl_| \aue 95% CI MIN | MAX
9 n| % [LL]UL LL | UL

ANTI-HPV-16|Brazil 179 179 100] 980] 100]  4614| 39639 53710 650] 494540
North 172| 172| 100| 979 100| 62038 52602 7316.7| 59.0| 134190.0
America

ANTI-HPV-18|Brazilt 179] 178] 99.4] 969 100] 26945 23028 31528 <7.0] 861140
North
America 172 172| 100| 979 100| 4239.8| 3661.3| 4909.7| 37.0| 432350

* A seropositive subject is a subject whose titre is greater than or equal to the assay cut-off value which is 8 ELISA
units/ml for anti-HPV-16 antibodies and 7 ELISA units/ml for anti-HPV-18 antibodies.

+ A database error resulted in one subject being recorded as seronegative at month 7 when in fact the subject was
seropositive.

N = number of subjects with available results

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

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

MIN/MAX = Minimum/Maximum value

Source: STN 125259/0, CSR 001, Table 130, p. 246

Table 51-Study HPV-001: Seropositivity Rates and Geometric Mean Titers (GMT)
for Anti-HPV-16 and Anti-HPV-18 Antibody Titers
(ATP Cohort for Efficacy (6-27 Months), Breakthrough Cases)

Seropositivity* rate GMT
Antibody | Status | Timing | N 0 95% CI 95% CI MIN | MAX
ol A I T ol A VS L

Anti-HPV- |Infected |PRE 6 0 00 0.0] 459 4.0 4.0 4.0 <8.0 <8.0
16 HPV-16 |PIII(M7) 6| 6] 100.0] 54.1] 100.0f 37799 2218.7| 6439.6{ 1963.0[ 7866.0
PlII(M18) 6| 6] 100.0] 54.1] 100.0| 4502 1685 12027{ 111.0[ 12330

Infected [PRE 6 0 00] 00] 459 4.0 40 4.0 <8.0 <§.0

HPV-18 [PIII(MT7) 6 6] 100.0] 54.1] 100.0| 3557.9| 16389 77242{ 1178.0[ 8035.0

PIII(M18) 6] 6| 1000] 541 1000 596.0] 2465 14412 2640| 20710

Anti-HPV- |Infected |PRE 6 0 00 00] 459 3.5 35 35 <7.0 <7.0
18 HPV-16 [PIII(MT) 6| 6| 1000| 54.1] 100.0| 1886.0] 6150 57840| 3410 47380
PlII(M18) 6| 6] 100.0[ 54.1| 1000 2238 56.8| 8817 4200 2383.0

Infected |PRE 6 0 0.0 00] 459 3.5 35 3.5 <7.0 <7.0

HPV-18 |PIII(M7) G| 6] 100.0 54.1] 100.0f 1949.8| 640.0] 5939.9{ 495.0[ 7979.0

PlII(M18) 6| 6] 100.0f 54.1] 100.0{ 2281 65.1] 798.7 74.0] 1605.0

* A seropositive subject is a subject whose titre is greater than or equal to the assay cut-off value which is 8 ELISA
units/ml for anti-HPV-16 antibodies and 7 ELISA units/ml for anti-HPV-18 antibodies.

N = number of subjects with available results

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

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

MIN/MAX = Minimum/Maximum

PRE =Prevaccination blood sampling at month 0

PIII(M7) = Post dose 3 blood sampling at month 7

PIII(M18) =Post dose 3 blood sampling at month 18

Source: STN 125259/0, CSR 001, Table 131, p. 246

The seropositivity rates and GMTs for anti-HPV-16 and anti-HPV-18 antibodies in the six
subjects with HPV-16 infection and the six subjects with HPV-18 infection from the HPV-16/18
vaccine group (breakthrough cases) is also presented. Data is presented for subjects in the ATP
cohort for efficacy (months 6-27) as subjects infected prior to month 18 were eliminated from the
ATP cohort for immunogenicity. Seropositivity rates and GMTs for anti-HPV-16 and anti-HPV [
18 antibodies for the breakthrough cases from the HPV-16/18 vaccine group in the ATP cohort
for immunogenicity are presented as well.

All subjects that developed HPV-16 or HPV-18 infection had seroconverted by month 7 and
remained seropositive up to month 18. For both anti-HPV-16 and anti-HPV-18 antibodies, GMTs
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peaked at month 7 with values that were similar regardless of the type of infection (anti-HPV-16
GMTs of 3779.9 and 3557.9 EU/ml for HPV-16 and HPV-18 infected subjects, respectively and
anti-HPV-18 GMTs of 1886.0 and 1949.8 EU/ml for HPV-16 and HPV-18 infected subjects,
respectively) but which were lower than the GMTs reported for the ATP immunogenicity cohort
(5334.5EU/ml and 3364.7 EU/ml for anti-HPV-16 and anti-HPV-18 antibodies), which excluded
subjects with infection.

Table 52-Study HPV-001: Anti-HPV-16 and Anti-HPV-18 Seropositivity Rates
and GMTs (by ELISA) (ATP Cohort)

Seropositivity* rate GMT MIN | MAX
Antibody (Group  |Timing N |n % 95% CI Value 95% CI
LL UL LL UL
ANTI- Vaccine [PRE 352 0] 00 00 10 4.0 4.0 40 <8.0 <8.0
HPV-16 PI(M1) 352| 348] 989 97.1) 99.7] 117.4] 104.7[ 131.6] <B.0[ 2827.0

PII(ME) 348) 347| 99.7] 984| 100) 2879 257.3] 3222 <B80[ 7955.0
PllI{M7) 351) 351] 100] 99.0/ 100] 5334.5| 4766.9] 5969.6| 59.0{134190.0
PllI(M12) 342| 341 99.7| 984| 100 1348.0] 1187.0] 1530.8) <8.0] 57408.0
Plll(M18) 348| 348 100] 989 100) 8014| 706.4] 9092 420 41014.0
Placebo |PRE 3100 0 00 00 1.2 4.0 4.0 40] <80 <8.0
PI(M1) 309 3 10 02 28 4.0 4.0 41| <80 16.0
PlI(M6) 307 8 26 1.1 5.1 42 4.0 43| <80 83.0
PIII{M7) 3101 10 32| 16| 59 4.2 4.0 43] <80 67.0
PllI(M12) 3080 9 29 13| 55 4.2 4.1 43| <80 61.0
PIII(M18) 310 10 32 18] 59 4.2 4.1 43| <80 46.0
ANTI- Vaccine [PRE 392 0 00, 00 1.0 3.9 3.9 3.5 <10 <7.0
HPV-18 PI(M1) 352) 346] 98.3| 963 994 1062 940] 1199] <70| 7206.0
Pli(Ms) © 324] 322 99.4| 978 999 3149] 280.7] 3533| <7.0[ 8794.0
PlI(M7)t 351) 350] 99.7] 98.4| 100] 3364.7] 3015.1] 3754.9| <7.0[ 86114.0
PlI(M12)° | 340) 340] 100{ 98.9| 100{ 871.6] 773.1] 9825 67.0] 27156.0
PllI(M18) 348) 348| 100] 98.9] 100) 4805 4245 5438 23.0[ 51686.0

Placebo |PRE 3100 0 0.0 0.0 1.2 3.5 3.5 35 <70 <7.0
PI(M1) 308 1 03] 00 1.8 3.5 3.5 35| <70 7.0
PlI(M6) 286°| 3 1.00 02 30 3.6 35 37 <70 57.0
PlII(M7) 310 4 13| 04 33 3.6 3.5 3.7 <70 66.0
Plll{M12) 307) 5 16| 05 38 3.6 3.5 3.7] <70] 168.0

Plli(M18) 308 1 03f 00 18 35 35 36| <70 18.0

* A seropositive subject is a subject whose titre is greater than or equal to the assay cut-off value which is 8 ELISA
units/ml for anti-HPV-16 antibodies and 7 ELISA units/ml for anti-HPV-18 antibodies.

+ A database error resulted in one subject being recorded as seronegative at month 7 when in fact the subject was
seropositive.

°The number of subjects with available results for the month 6 and 12 time points was reduced because of a labelling
error in the laboratory which required exclusion of 26 subjects in the vaccine group (24 at month 6 and 2 at month 12)
and 20 subjects in the control group (20 at month 6 and 0 at month 12) from the immunogenicity analysis.

N = number of subjects with available results

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

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

MIN/MAX = Minimum/Maximum value

PRE =Prevaccination blood sampling at month 0

PI(M1) = Post dose 1 blood sampling at month 1

PII(M6) = Post dose 2 blood sampling at month 6

PIII(M7) = Post dose 3 blood sampling at month 7

PIII(M12) = Post dose 3 blood sampling at month 12

PII(M18) =Post dose 3 blood sampling at month 18

Source: STN 125259/0, CSR 001, Table 129, p. 245

Humoral response: V5-HPV-16 and J4-HPV-18 as measured by monoclonal inhibition
enzyme immuno-assays: The seropositivity rates and GMTs for anti-V5-HPV-16 and anti J4-
HPV-18 antibodies in the selected subset of subjects was presented. At one month following the
full vaccination course 98.7% of vaccinees were seropositive and GMTs reached 491 ELISA
units/ml for anti-V5 antibodies and 557 ELISA units/ml for anti-J4 antibodies. None of the
subjects who received control were seropositive. On year following the full vaccination course,
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GMT levels had decreased in the vaccine group but the majority of subjects remained
seropositive for anti-V5 and anti-J4 antibodies (85.7% and 51.9% respectively). (Source: STN
125259/0, CSR 001, Table 132, p. 248, not shown here)

The seropositivity rates and GMTs for anti-V5-HPV-16 and anti J4-HPV-18 in the six subjects
with HPV-16 infection and the six subjects with HPV-18 infection from the HPV-16/18 vaccine
group in the ATP cohort for efficacy (months 6- 27). Similar to the subjects in the ATP cohort,
the breakthrough cases were all seropositive for anti-V5-HPV-16 and anti J4-HPV-18 antibodies
by month 7, except for one subject infected with HPV-16 that remained seronegative for anti J4[J
HPV-18 antibodies. The GMTs for the breakthrough cases were nominally lower than those
observed for the subjects in the ATP cohort, irrespective of the type of infection. The significance
of these findings is unclear. (Source: STN 125259/0, CSR 001, Table 133, p. 249 and Supplement 113,
p- 365, not shown here).

Humoral response: neutralization assay for detection of human neutralizing antibodies to
HPV-16 or HPV-18 L1 VLPs: Seropositivity rates and GMTs for neutralizing antibodies for
HPV 16 and HPV 18 for the selected subset of subjects are presented. The corresponding results
for the breakthrough cases are also presented. Neutralizing antibodies for HPV 18 were not
measured pre-vaccination and in fewer samples at months 7 and 18 than for neutralizing
antibodies against HPV 16 due to the limited amount of reagent (HPV-18 virus) available.

One month following the full vaccination course (month 7), all subjects were seropositive

for HPV-16 antibodies and all but one subject were seropositive for HPV-18 antibodies.
Seropositivity rates remained high up to month 18 with 96% and 100% of subjects seropositive
for HPV-16 and HPV-18 antibodies respectively. The GMT values for both antibodies peaked at
month 7 (398 and 546 for HPV-16 and HPV-18 antibodies respectively) and then declined
(values of 60 and 110 for HPV-16 and HPV-18 antibodies respectively, at month 18). At month
7, all breakthrough cases were seropositive for HPV-16 antibodies and all but one subject was
seropositive for HPV-18 antibodies and remained so up to month 18. The GMT values for
neutralizing antibodies for HPV-16 were similar for HPV-16-infected subjects as well as HPV[]
18-infected subjects. The same pattern was observed for neutralizing antibodies for HPV-18.
Breakthrough cases tended to have nominally lower GMTs than the values for subjects in the
ATP cohort (with neutralizing antibodies) with values of 215.4 and 191.9 for HPV-16-infected
subjects and HPV-18-infected subjects versus a value of 398.1 for the ATP cohort (subjects with
neutralizing antibodies) subjects, and values of 316.2 and 464.2 for HPV-16-infected subjects and
HPV-18-infected subjects versus a value of 546.3 for the ATP cohort.

Reviewer’s Comment: There were very few breakthrough cases identified and although GMTs
were nominally lower in the few breakthrough cases as compared to the ATP cohort (with
neutralizing antibodies), no immune correlate of protection could be identified. (Source: STN
125259/0, CSR 001, Table 134-135, p. 250-251, not shown here)

Total vaccinated (ITT) cohort analysis: The anti-HPV-16/18 ELISA results for month 7 and
month 18 for ITT vaccinated cohort were consistent with those obtained for the ATP cohort
analysis. (Source: STN 125259/0, CSR 001, Supplement 114, p. 366, not shown here)

CONCLUSIONS FOR STUDY HPV-001

Efficacy Conclusions:

Primary objective: The vaccine prevented incident lower genital tract infection with HPV-16
and/or HPV-18 between months 6 and 18 in adolescent and young adult women who were HPV ]
16/18 seronegative (by ELISA) and high risk HPV type DNA negative (by PCR) at month 0. The
point estimates for efficacy were statistically significant. In addition, the ITT analysis also
demonstrated statistically significant efficacy.
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Secondary objectives addressed in this study report:

e The vaccine prevented persistent lower genital tract infections with HPV-16 and/or HPV-18
between months 6 and 18 and months 6 and 27 (ATP cohorts) and in the ITT cohort, and point
estimates of efficacy reached statistical significance.

e The vaccine prevented of cytological abnormalities ASCUS (post hoc), LSIL and any
cytological lesion (= ASCUS) associated with lower genital tract infections with HPV-16
and/or HPV-18 between months 6 and 18 (ATP cohort) and in the ITT cohort.

Other efficacy findings:

e Limited data was available from study HPV-001 for the ITT cohort for histopathological
lesions (CIN 1 and CIN 2) associated with HPV-16 and/or HPV-18 infections.

e The vaccine efficacy in the prevention of incident infection with phylogenetically related HPV
types is of interest, but needs to be reviewed in additional depth and in a larger database (as in
study HPV-008).

The sponsor also notes that there was no effect of geographical region or any risk factor for HPV

cervical infection or cervical cancer was observed on vaccine efficacy.

Safety conclusions:

¢ In healthy women aged 15 to 25 years, the reactogenicity/safety profile of the candidate HPV ]
16/18 vaccine was shown to be similar to that of the control except for a higher incidence of
injection site reactions. The majority of these resolved within 3-4 days (post hoc analysis).

e Both groups had similar high rates of compliance with completion of the vaccination course.

Immunogenicity conclusions:

o The results of the immunogenicity analysis for the ATP and ITT cohorts were similar.

e The vaccine was shown to be immunogenic, with all vaccinees becoming seropositive for antil[]
HPV-16 and for anti-HPV-18 after the third dose. Monoclonal inhibition enzyme immuno[’|
assay data from a subset of subjects indicated that vaccine-induced antibodies could bind to
the major neutralizing/conformational epitopes of HPV-16 and HPV-18. The vaccine induced
an immune response that resulted in antibodies with neutralizing capacity for HPV-16 and
HPV-18 as demonstrated in a subset of subjects for which neutralizing antibodies to HPV-16
and HPV-18 were tested.

e The presence of anti-HPV-16 and anti-HPV-18 antibodies in vaccinees persisted (at levels
above those observed in women with natural HPV16/18 infections) up to at least one year
following completion of the full vaccination course.

HPV-001, Annex 1: This annex report contains the results of analyses conducted when the
Brazilian site (center 22) with previously identified issues was excluded from analysis. In this
process, there was correction of all source data discrepancies identified during the re-monitoring
activities in Brazil; exclusion of data from center 22; re-validation of all laboratory database. The
confirmatory reanalysis of the new database is described in this report. The rationale for
maintaining the original analysis as the “primary” and to consider the re-analysis as
“confirmatory” included the following considerations: (1) the original analysis was completed
prior to creating the revised database; it was felt that the original analysis was not subject to
potential bias that might be introduced with late changes in the dataset; (2) the specific nature of
the changes made to the database were considered unlikely to impact key study conclusions.

Population: The size of the analysis populations were reduced by approximately 10% as a result
of the elimination of data from center 22.
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Demography: No material differences between the demographic characteristics of the cohorts in
the re-analysis were found as compared with those of the main analysis.

Efficacy: For all primary and secondary efficacy endpoints, the pattern of results of the original
analysis was very similar to that of the re-analysis. As a result, the re-analysis supported
conclusions similar in all respects to those supported by the main analysis.

Safety: There was a high degree of concordance between the results of the re-analysis and those
of the main analysis, supporting the safety conclusions in the main report.

Immunogenicity: There was a high degree of concordance between the results of the re-analysis
and those of the main analysis, supporting the immunogenicity conclusions in the main report.
Overall conclusion: The results of the confirmatory re-analysis are in full concordance with
those of the main analysis and therefore support the validity of the main analysis.

The sponsor notes that in each point the re-analysis, using the ATPm and ITTm cohorts instead of
the ATP and ITT cohorts, led to a similar conclusion. In all cases the pattern of results of the
main analysis and the re-analysis was the same. In a few instances the statistical significance
achieved in the main analysis was lost (due to smaller sample size). VE and p values in the re]
analysis indicated a strengthening rather than a weakening of the result of the main analysis. The
sponsor concluded that the discrepancies in source documentation in the original dataset had no
effect upon the efficacy-related conclusions of this study.

Reviewer’s Comment: This study is a Phase IIb study, and demonstrated Cervarix’s efficacy in
prevention of incident and persistent HPV 16 and/or 18 infection in women naive for the relevant
HPV type at baseline. In review of specific analyses, conclusions have not changed.

HPV-001, Annex 2: The sponsor presents data for pseudovirion analyses for all subjects for HPV
16 and HPV 18.

Reviewer’s Comment: At Month 18, 100% Cervarix recipients (group 1) were seropositive for
HPV-16 and HPV-18 antibodies by pesudovirion analyses. In comparison, 2.1%-6.3% of
subjects in the control group (group 2) were seropositive for HPV-16 or HPV-18 anitbodies, and
GMTs were below the cut-off level for the assay.

Table 53-Study HPV-001: Seropositivity Rates and Geometric Mean Titers (GMT)
for HPV 16 PsV Ab HPV 18 PsV Ab antibody Titers (Total Cohort)

[Antibody Group |Timing N [>=40ED50 GMT MN  [MAX
95% Cl Value  [95%Cl
n % [t oL LL UL.
HPVi6PsVAD |1 PRE 110 [4 [36 [10 [90 [233 [194  [280  |<40.0 |1513%4.0

PIII(M7) 108 |108 (100.0 |96.6 |[100.0 [19899.9 (16083.0 |24622.8 [499.0 (655360.0
PI(M18) |109 109 [100.0 |96.7 [100.0 (3987.5 (32311 |4921.0 (317.0 |90626.0
2 PRE 50 (1 |20 |01 (106 (209 19.1 229 <40.0 [191.0
PIII(M7) 49 (1 120 (01 (109 (2141 189 236 <40.0 (2910
PII(M18) 148 |3 |63 13 |17.2 (221 196 250 <40.0 [180.0
HPV18.PsVAb |1 PRE 1m0 |3 (27 |06 |78 [221 190 257 <40.0 |62231.0
PIII(M7) 107 |107 (100.0 |96.6 |100.0 (132649 (106519 |16518.8 [273.0 (227155.0
PI{M18)  |109 [109 [100.0 |96.7 [100.0 (20231 (15771 (25952 (123.0 |67030.0
2 PRE 50 (0 0.0 (00 |74 200 200 20.0 <40.0 (<400
PII(MT) 49 (0 |00 |00 (73 |200 200 200 <400 (<400
Plli(M18) 148 1 |21 01 111 203 19.7 210 <40.0 42.0
Group 1 : HPV 16/18 (DVLP017A) Group 2 : Control(DVLPO18A)

N = number of subjects with available results

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

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

MIN/MAX = Minimum/Maximum

Source: STN 125259/0, CSR 001, Annex 2, p.2
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Table 54-Study HPV-001: Seropositivity Rates and Geometric Mean Titers (GMT) for HPV
16 PsV Ab HPV 18 PsV Ab antibody Titers (ATP Cohort for Immunogenicity)

Antibody Group  |Timing N |>=40ED50 GMT MIN  [MAX
95% Cl Value  [95% Cl
n_|% LL UL LL UL
HPV16.PsVAb |1 PRE 82 (2 |24 |03 [85 (210 19.6 22.5 <400 |174.0

PII(M7) 81 (81 [100.0 |955 (100.0 |22088.3 |17237.2 |28304.7 |499.0 |655360.0
Plli(M18) |81 (81 |100.0 [95.5 |100.0 (40789 (31886 |[5217.9 |(317.0 |90626.0
2 PRE 29 11 |34 01 [178 216 184 25.4 <40.0 (1910
PIII(MT) 29 |1 |34 01 (178 |18 18.2 26.5 <40.0 (2910
Plli(M18) |28 [0 10.0 0.0 123 (200 20.0 20.0 <400 |<40.0
HPV18.PsVAb |1 PRE 82 (0 |00 0.0 |44 20.0 200 20,0 <400 |<40.0
PIII(M7) 81 (81 [100.0 |95.5 (100.0 |13928.2 |109350 |17740.6 |273.0 |227155.0
PllI(M18) |81 (81 |100.0 |95.5 |100.0 [2007.2 [1409.9 |2686.1 |123.0 (67030.0
2 PRE 29 (0 |00 0.0 [119 (200 200 20,0 <400 |<40.0
PIII(M7) 29 0 |00 0.0 (119 (200 20.0 20.0 <40.0 (<400
PlI(M18) {28 [0 0.0 0.0 123 [20.0 20.0 20.0 <40.0 [<40.0
Group 1 : HPV 16/18 (DVLP017A) Group 2 : Control(DVLP018A)

N = number of subjects with available results

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

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

MIN/MAX = Minimum/Maximum

Source: STN 125259/0, CSR 001, Annex 2, p. 3

8.5 EXT- HPV-007 (Trial #5-Extension): A phase IIb, blinded, multi-center, long-term
follow-up study of the efficacy of candidate HPV-16/18 L1/AS04 vaccine in the prevention
of HPV-16 and/or HPV-18 cervical infection in adolescent and young adult women in North
America and Brazil vaccinated in primary study 580299/001.

Study Dates: 11/10/03 —7/11/05 (Efficacy/Immunogenicity) and 7/31/05 (safety)

Study Sites: 28 centers in three countries: Brazil, Canada and US.

Objectives

Primary Objective: Evaluate the long-term vaccine efficacy in the prevention of incident
cervical infection with HPV-16 and/or HPV-18 (by PCR) in adolescent and young adult women
who received 3 doses of the study vaccine or control in study HPV-001 and who were previously
uninfected with HPV-16 or HPV-18.

Secondary Objectives

o Evaluate the long-term vaccine efficacy in the prevention of persistent cervical infections (6
month definition) with HPV-16 and/or HPV-18 (by PCR) in adolescent and young adult
women who received 3 doses of the study vaccine/control in study HPV-001 and who
previously did not have persistent cervical infection (i.e. 6 months) with HPV-16 or HPV-18
in study HPV-001.

o Evaluate the long-term vaccine efficacy in the prevention of incident cervical infections with
any/each oncogenic HPV type (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68)
(by PCR) in adolescent and young adult women who received 3 doses of the study
vaccine/control in study HPV-001 and who were previously uninfected by that type.

o Evaluate the long-term vaccine efficacy in the prevention of persistent cervical infections (6
month definition) with any/each oncogenic HPV type (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66 and 68) (by PCR) in adolescent and young adult women who received 3 doses
of the study vaccine/control in study HPV-001 and who previously did not have persistent
cervical infection (i.e. 6 months) with that HPV type in study HPV-001.

o Evaluate the long-term vaccine efficacy in the prevention of histopathologically confirmed
cervical intraepithelial neoplasia CIN1+ or CIN2+ associated with HPV-16 or HPV-18
detected within the lesional component of the cervical tissue specimen (by PCR).
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Evaluate the long-term vaccine efficacy in the prevention of histopathologically confirmed
CIN1+ or CIN2+ associated with any/each oncogenic HPV type (HPV-16, 18, 31, 33, 35, 39,
45,51, 52, 56, 58, 59, 66 and 68) detected within the lesional component of the cervical tissue
specimen (by PCR).

Evaluate the long-term vaccine efficacy in the prevention of abnormal cytology -atypical
squamous cells of undetermined significance (ASC-US), low-grade squamous intraepithelial
lesion (LSIL), high-grade squamous intraepithelial lesion (HSIL), atypical glandular cells
(AGC), atypical squamous cells cannot exclude HSIL (ASC-H) - associated with an HPV-16
and/or HPV-18 cervical infection.

Evaluate the long-term vaccine efficacy in the prevention of abnormal cytology (ASC-US,
LSIL, HSIL, AGC, ASC-H) associated with any/each oncogenic HPV type (HPV-16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68) (by PCR).

Other Objectives

Evaluate the long-term vaccine efficacy in the prevention of persistent cervical infections (12
month definition) with HPV-16 and/or HPV-18 (by PCR) in adolescent and young adult
women who received 3 doses of the study vaccine/control in study HPV-001 and who
previously did not have persistent cervical infection (i.e. 12 months) with HPV-16 or HPV-18
in study HPV-001.

Evaluate the long-term vaccine efficacy in the prevention of persistent cervical infections (12
month definition) with any/each oncogenic HPV type (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52,
56, 58, 59, 66 and 68) (by PCR) in adolescent and young adult women who received 3 doses
of the study vaccine/control in study HPV-001 and who previously did not have persistent
cervical infection (12 months) with that HPV type in study HPV-001.

Evaluate long-term vaccine immunogenicity (for all subjects by enzyme-linked
immunosorbent assay (ELISA), and in a subset of subjects by V5/J4 monoclonal antibody
inhibition tests and/or neutralizing assays).

Evaluate the safety of the vaccine administered in study HPV-001 during the long-term
follow-up period of study HPV-007.

Study design: This study is a blinded long-term efficacy follow-up of study 580299/001 (HPV[J
001), a multi-center phase IIb study conducted in North America (USA and Canada) and Brazil.
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Figure 10-Study HPV-007: Overview of study design

Randomization ¢———— 580299/001 >« 580299/007—P

Blinded extended

Initial part of study follow-up*

Long-term blinded follow-up

HPV-16/18 L1/AS04 (N = 560

Aluminium hydroxide (N = 553)

Vaccination Visits Follow-up Visits* Extension Visits* Long-term follow-up Visits

Visit 1 Visit1 Visit2 Visit3 Visit4 Visit6 Visit8| Visit9 Visit 10 Visit 11|| Visit 1 Visit2 Visit3 Visit4 Visit5 Visit6 Visit7
MO MO M1 Mé M7 M12  M18 | M21 M24 M27 MO M6 M12 M18 M24 M30 M36

Notes:

# The blinded extended follow-up phase of the 580299/001study involved only those subjects who completed their month 18 visit (Visit &)
before 1 February 2003. Month 27 refers to the maximum duration of follow-up in the 580299/001 cohort.

* Visits 5 (M9) and 7 (M15) for study 580299/001 are not shown. These visits to the 580299/001 study site were optional, however, the
collection of self-obtained cervical vaginal specimens was required.

Source: STN 125259/0, CSR 007, Figure 1, p. 34

In study HPV-001, 1113 healthy women were enrolled and randomized (1:1) to receive either
HPV 16/18 L1 vaccine or 500 mcg aluminum hydroxide control at 0, 1, and 6 months IM.

In study HPV-007, the following was planned:

e Study duration: thirty-six months of long-term follow-up, with seven scheduled visits per
subject (at months 0, 6, 12, 18, 24, 30 and 36).

e Number of subjects: all subjects whom the investigator (or designee) could contact of the 1113
subjects initially enrolled in study HPV-001 and who were eligible were invited to participate
in this follow-up study.

e Multi-center: 28 study centers located in three countries (USA, Canada and Brazil).

o Blinding was maintained for all subjects and investigators and their study staff with regard to
the individual subject treatment assignments allocated in study HPV-001. GSK personnel
directly involved in the conduct of this study were also blinded to the individual subject
treatment. Site monitors, medical monitors, as well as laboratory and data validation personnel
do not have access to any individual unblinded subject data from study 580299/001. In order
to maintain the study blind, the interim analyses were performed by an external statistician.

¢ Blood samples were to be collected at months 0, 12, 24 and 36.

e C(Cervical liquid-based cytology samples were to be collected at all seven visits for: HPV PCR
testing (at 6 month intervals); cytological evaluations (at 1 year intervals, or 6 month intervals
if driven by clinical management algorithm).

e Colposcopy was performed according to clinical management algorithms.

e Cervical swabs were collected for Chlamydia trachomatis and Neisseria gonorrhea testing at
study entry, thereafter on a yearly schedule unless this conflicts with national medical
recommendations. Chlamydia trachomatis and Neisseria gonorrhea testing is performed for
clinical management only (there are no related study endpoints).

e Behavioural surveys (by questionnaire) were completed at the start of the study and at yearly
intervals for 3 years (36 months).
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e Data collection: Remote Data Entry (RDE)

Safety assessments during the study period: Serious Adverse Events (SAEs); new onset
chronic diseases (NOCD), e.g. diabetes mellitus, autoimmune diseases; other conditions
prompting either emergency room visits or physician visits that are not related to common
diseases; pregnancies and their outcome.

Two interim analyses were planned: at Month 12 and Month 24, and a final analysis at Month

Reviewer’s Comment: Separate reports were provided for Months 12, 24, and 36. This review
includes the results from Month 36. The sponsor noted that the study design of HPV-007 was
similar to that of study HPV-001. All study sites were included.

Outline of Procedures: Visit 1 (Day 0) occurred on any day from September 15, 2003 through
July 17, 2004 for all subjects. See Table 55 below.

Table 55-Study HPV-007: Outline of study procedures

Visit Vism1  [Vism2  |Vism3 VisiT 4 VisiT § Vism6  |VisiT7
Timing Day 0 Month 8 |Month 12 |Month 18 |Month 24 ]Month 30|Month 36
Informed consent [

Check inclusion/exclusion crtenia .

Check critena for the ATP cohorts . . . . . . .
Collection of demographic data (age, race, .

weight, height)

History-directed physical examination . .
Study staff administers and records . . . .
behavioural questionnaire

Blood sampling for HPV-16 and HPV-18 . . . .

serology

Complete women's health (pelvic) examination
according to local practices (may include breast

exam)’

History-directed pelvic examination’ . . [

Collection of cervical specimens for:! L] . . . . . .
-HPV DNA PCR testing . . . . . . .
-cenvical cytology evaluation? . o . o’ . o’ .

Collection of cervical swab for

Chlamydia trachomatisiNeisseria gonorrhea  |» o o o?

(CT/NG) screening

Reporting of Serious Adverse Events . . . . . . .

Reporting of new onset chronic diseases, and |» . . . L] - .

conditions prompting either emergency room
visits that are not related to common diseases
or physician visits that are not related o
common diseases?

Recording of all colposcopy results [ . . . . . .

Reporting of all pregnancies and outcomes®  |e . . . . . .
Recording of immunosuppressantsfimmune  |e . . . . . .
modifying drugs

Telephone or e-mail® contact to remind subject o o o o o o
to return to the site for a visit

Exit Colposcopy’ .
Study Conclusion .

o is used to indicate a study procedure that requires documentation in the individual eCRF.

o is used to indicate a study procedure that does not require documentation in the individual eCRF.

1 Pelvic examinations for collection of cervical specimens are interrupted in women known to be pregnant and will
resume 3 months after resolution of the pregnancy. Missed study procedures are not rescheduled. All routine pregnancy
visits are to be conducted according to local medical practice and are not within the scope of this study. During the
subject’s pregnancy, investigators are to strictly follow the reporting guidelines according to the protocol-specified
clinical procedures.

2 Women with abnormal cervical cytologies are evaluated according to an established clinical management algorithm.
3 CT/NG screening was performed at study entry and thereafter on a yearly schedule unless this conflicts with national
medical recommendations.

4 The following do not require reporting as long as they are not considered SAEs: upper respiratory infections, sinusitis,
pharyngitis, gastroenteritis, urinary tract infections, cervicovaginal yeast infections, vaginitis, vulvitis, menstrual cycle
abnormalities, injury, visits for routine physical examination/procedures or visits for vaccination. In addition, the
following do not need to be recorded: ER visits due to common diseases, physician visits due to common diseases,
physician visits for routine physical examinations/procedures or vaccination or physician visits for prescription refills.
5 A Pregnancy Report Form is to be completed for each pregnancy.
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6 GSK is NOT to be copied on any correspondence to subjects that would enable GSK to identify them by name.

7 To be performed within 30 days after cytology results of the Month 36 visit have been communicated to the study site
on all women who have had cytologically evident abnormalities (ASC-US or LSIL) present in the 12 months preceding,
and including, the Month 36 visit.

All subjects were asked for any colposcopy results and whether they experienced any SAEs, new
onset chronic diseases and/or pregnancies during the time between their last visit in study HPV [
001 and their first visit in study HPV-007.

Intervals between study visits: In order to adequately assess the efficacy and immune response
elicited by the vaccine, time intervals were to be strictly followed. These intervals determined a
subject’s evaluability in the according-to-protocol (ATP) analyses. (Source: STN 125259/0, CSR
007, Table 2, p. 38, not shown here)

Selection of study population: All subjects whom the investigator could contact of the 1113
women initially enrolled in study HPV-001 and who were eligible, were invited to participate in
this follow-up study.

Inclusion criteria: All subjects had to satisfy the following criteria at study entry:

e Participated in study HPV-001 and received all three doses of vaccine/control.

e Written informed consent obtained from the subject prior to enrolment (for subjects below the
legal age of consent, written informed consent had also to be obtained from a Legally
Acceptable Representative of the subject).

Exclusion criteria: The following criterion had to be checked at the time of study entry. If it

applied, the subject should not have been included in the study:

o Decoding of the subject's treatment allocation to either the subject or the investigator in study
HPV-001.

Elimination criteria: The following criteria were checked at each visit subsequent to the first

visit. If any became applicable during the study, it did not require withdrawal of the subject from

the study but may determine a subject’s evaluability in the ATP analysis.

e Use of any investigational or non-registered product (drug or vaccine) during the study period.

e Chronic administration (defined as more than 14 days) of immunosuppressants or other
immune-modifying drugs during the study period.

e Administration of immunoglobulins and/or any blood products less than 3 months prior to
blood sampling.

Contraindications to subsequent doses of vaccine: Not applicable. No vaccine or control was
administered during study HPV-007.

Subject withdrawal from the study: A withdrawal was defined as any subject who did not
come back for the concluding visit or was not available for the concluding contact foreseen in the
protocol.

Treatment allocation and randomization: No treatment was given in HPV-007. Randomization
that occurred in HPV-001 was maintained in HPV-007.

Blinding: The long-term efficacy and safety follow-up in this study was performed in a blinded
manner. Blinding was maintained for subjects and investigators and their study staff participating
in this study with regard to the individual subject treatment (vaccine or control) assignments
allocated in study HPV-001. GSK personnel directly involved in the conduct of the study were
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also blinded to the individual subject treatment. Site monitors, the medical monitors for this
study, as well as laboratory and data validation personnel did not have access to any individual
unblinded subject data from HPV-001. In order to maintain the study blind, the interim analyses
(Month 12 and Month 24) and the final analysis (Month 36) were performed by an external
statistician.

For the North American cohort, data were unblinded after completion of the statistical analysis of
study HPV-007 in order to allow subjects to enroll in the open label fourth dose study HPV-024.
The safety data in this report were presented in a blinded manner in order to avoid any risk for
unblinding of subjects from the Brazilian cohort participating in a blinded extension study. Partial
unblinding of safety data from one cohort could reveal single events that occurred in the other
cohort and thus jeopardize the study blind in HPV-023.

Reviewer’s Comment: Safety data for adverse events were reviewed from wunsol.xpt dataset.

The sponsor noted that at the end of study HPV-001, HPV DNA PCR test results were disclosed
to investigators for clinical management. At the end of study HPV-007, HPV DNA PCR results
were only disclosed to North-American investigators. Investigators participating in the extension
study HPV-023 were only informed about the presence of oncogenic HPV types in the last
sample collected in study HPV-007.

Prior and concomitant medication/vaccinations: All concomitant medication, with the
exception of vitamins and/or dietary supplements, which were used for treatment of an adverse
event, as well as immunomodulating treatment were recorded.

Assessment of efficacy variables

The efficacy variables assessed were:

e The presence of HPV-type specific DNA detected by PCR in cervical specimen.

The presence of HPV-type specific DNA detected by PCR in biopsy samples.
Histopathologically confirmed (biopsy samples) CIN1+ and CIN2+.

Cytologically confirmed (cervical specimen) ASC-US, LSIL, HSIL, AGC and ASC-H.

Cytology: Cytology was collected every 6 months and processed in a similar fashion to study
HPV-001. The slides were stained and evaluated by laboratory personnel using the 2001
Bethesda classification system for reporting cervical cytology diagnoses (as was done with
conventionally prepared Pap cytology specimen tests).

HPV DNA PCR testing in --b(4)---- material: To test for HPV DNA, SPF10 primers which
amplify a 65 nucleotide region of the HPV L1 gene for most of the known HPV isolates were
used; the generic amplification products are detected by hybridization on a microtiter plate. HPV-
positive specimens were typed by reverse hybridization line probe assay, using type-specific
hybridization probes. This typing process enabled detection of 14 oncogenic HPV types (HPV-
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68) and 11 low-risk HPV types (HPV-6, 11,
34,40, 42, 43,44, 53, 54, 70 and 74). Any specimen testing positive using the “generic” PCR
assay was also tested by HPV-16/18 type-specific PCR. HPV-16 type-specific PCR uses primers
that amplified a 92 nucleotide segment of the E6/E7 gene; HPV-18 type-specific PCR used
primers that amplified a 126 nucleotide segment of the L1 gene.

Hybrid Capture II testing: “Reflex” testing by Hybrid Capture I (HCII) was performed to

guide subject’s clinical management in case of ASC-US. After preparation of the ThinPrep®
cytology slides, cervical specimens read as ASC-US were automatically tested for HPV DNA
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using the residual ---b(4)-------- material. Testing was done by Quest Diagnostics using the HCII
test (Digene Corp., Gaithersburg, MD, USA). Probe B was used, designed to detect infections
with 13 oncogenic HPV types (HPV types 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 68).
This test does not provide type-specific data, and additional HPV DNA testing by PCR was
required to define trial endpoints, as described above.

Histopathology: Protocol-specified management algorithms were provided for specific
histopathological abnormalities. Clinical management of women with abnormal cytology within
the study was aimed to achieve biopsy diagnosis and excisional treatment in a standardized
manner for all high-grade cervical lesions. The algorithms were based on the standards of care
accepted for women undergoing screening within a range of national screening programs,
including the practices defined by individual countries participating in this study. The algorithms
presented in this study were designed to provide a consistent method of detection, clinical
management and reporting for cervical lesions. The clinical management algorithms differed
slightly from the algorithms used in HPV-001 as medical practice evolved. One of the main
differences in the algorithms used in HPV-001 and HPV-007 pertained to the use of HCII: in
HPV-007 reflex testing by HCII is performed on all ASCUS cytologies, while in HPV-001 no
HCII testing was performed.

Histopathological analysis: Tissue specimens were read as specified in study HPV-001.
collected by cervical biopsy or from excisional therapy was fixed in neutral buffered ---b(4)-- and
submitted for evaluation to Dr. Ronald Luff (Quest Diagnostics). Dr. Luff headed an expert panel
of three gynecologic pathologists. Two pathologists from the expert panel independently
evaluated each case. In the cases with discrepant diagnoses, a third pathologist from the panel
independently reviewed the diagnosis. A diagnosis agreed by two group members was required to
define the endpoint diagnosis. Tissue specimens from women having biopsies performed outside
the study HPV-007 or who had a biopsy between the end of study HPV-001 and the beginning of
HPV-007 were to be retrieved for histology review by Quest Diagnostics and HPV DNA PCR
testing.

HPYV DNA PCR testing in tissue: The ----- b(4) embedded tissue blocks used
for histopathological analysis at Quest Diagnostics were sectioned for PCR examination at DDL.
Sections were tested for HPV DNA using PCR methodology. Samples of lesions were selected
for further analysis using micro-dissection if appropriate (e.g. if there were multiple lesions in a
single section or if there was a small lesion in a large tissue sample). To test for HPV DNA,
SPF10 primers were used as described above.

Chlamydia trachomatis and Neisseria gonorrhea testing: An endocervical swab was taken for
Chlamydia trachomatis and Neisseria gonorrhea testing at study entry (Visit 1) and thereafter on
a yearly schedule unless this conflicts with national medical recommendations. Quest Diagnostics
used the specimen to prepare aliquots for nucleic acid hybridization testing for Chlamydia
trachomatis DNA and Neisseria gonorrhoeae DNA by the b(4) O

Assessment of immunogenicity variables

Laboratory assays and time points: At months 0, 12, 24 and 36, 10 ml of whole blood (to
provide a minimum of 3 ml of serum) was taken from each subject for serology testing.
Serological assays were performed at GSK Biologicals’ laboratories using standardized
validated procedures with adequate controls.
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Anti-HPV-16 and anti-HPV-18 ELISA: Anti-HPV-16 and anti-HPV-18 ELISA testing was
performed on serum from all subjects using a methodology developed by ----b(4)----------- .and

modified by GSK Biologicals to evaluate antibody persistence. This assay was described in study
HPV-001.

V5/J4 monoclonal inhibition enzyme immunoassay: Sera from a subset of subjects were tested
for anti-HPV-16 and anti-HPV-18 antibodies using V5/J4 monoclonal antibody inhibition
enzyme immunoassays. These are as described in study HPV-001. The same randomly defined
subset of 100 vaccinees and 50 control subjects who had serum samples available in study HPV ]
007 were tested for the current analysis.

HPV-16 and HPV-18 neutralizing antibodies: At the discretion of GSK, sera from the same
subset of subjects who have their sera tested by V5/J4 monoclonal inhibition enzyme
immunoassays may have been tested for HPV-16 and HPV-18 neutralizing antibodies.

Assessment of safety variables

Adverse events: Adverse events that occurred between the last visit of study HPV-001 and entry
into study HPV-007 and throughout the entire study period of HPV-007 were collected and
recorded. The following events are recorded as adverse events: serious adverse events; new onset
chronic diseases, (for example diabetes mellitus, autoimmune diseases); other conditions
prompting either emergency room visits or physician visits that are not related to common
diseases. Common diseases include: upper respiratory infections, sinusitis, pharyngitis,
gastroenteritis, urinary tract infections, cervicovaginal yeast infections, vaginitis, vulvitis,
menstrual cycle abnormalities, and injury. The following were not recorded as adverse events:
physician visits for routine physical examinations/procedures or vaccination, or physician visits
for prescription refills.

Grading of intensity: The grading system was the same as noted for unsolicited adverse events
in study HPV-001- (mild, moderate, severe).

Relationship to vaccination: The investigator was to assess relationship to vaccination.

Follow-up of adverse events was as noted in study HPV-001 with outcome.

Pregnancy: The investigator was to collect pregnancy information on any subject who became
pregnant between the last visit of HPV-001 and before the start of HPV-007, and during the entire
study period. Outcome was to be reported.

STATISTICAL CONSIDERATIONS

Primary endpoint: Incident cervical infection with HPV-16 and/or HPV-18.

Secondary endpoints

e Persistent cervical infection (6-month definition) with HPV-16 and/or HPV-18.

¢ Incident cervical infection with any/each oncogenic HPV type (HPV-16, 18, 31, 33, 35, 39,
45,51, 52, 56, 58, 59, 66 and 68).

e Persistent cervical infection (6-month definition) with any/each oncogenic HPV type (HPV[
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68).

e Histopathologically-confirmed CIN1+ or CIN2+ associated with HPV-16 or HPV-18 detected
within the lesional component of the cervical tissue specimen (by PCR). CIN1+ is defined as
CIN1, CIN2, CIN3, adenocarcinoma in situ (AIS) and invasive cervical cancer. CIN2+ is
defined as CIN2, CIN3, AIS and invasive cervical cancer.
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e Histopathologically-confirmed CIN1+ or CIN2+ associated with any/each oncogenic HPV
type (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68) detected within the
lesional component of the cervical tissue specimen (by PCR).

e Abnormal cytology (ASC-US, LSIL, HSIL, AGC, ASC-H) associated with an HPV-16 and/or
HPV-18 cervical infection.

e Abnormal cytology (ASC-US, LSIL, HSIL, AGC, ASC-H) associated with any/each
oncogenic HPV type (HPV-16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68) cervical
infection.

Other endpoints

e Persistent cervical infection (12-month definition) with HPV-16 and/or HPV-18.

e Persistent cervical infection (12-month definition) with any/each oncogenic HPV type (HPV T[]
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68).

e HPV-16 and HPV-18 antibody titers (by ELISA) in all study subjects, and V5/J4 monoclonal
antibody inhibition tests and/or neutralizing antibodies in a subset of subjects.

e Occurrence of serious adverse events, new onset chronic diseases (e.g. diabetes mellitus,
autoimmune diseases) and other conditions prompting either emergency room visits or
physician visits that are not related to common diseases throughout the entire study period.
Common diseases include: upper respiratory infections, sinusitis, pharyngitis, gastroenteritis,
urinary tract infections, cervicovaginal yeast infections, vaginitis, vulvitis, menstrual cycle
abnormalities and injury.

Determination of sample size: Of the 1113 subjects initially enrolled in study HPV-001, all
subjects whom the investigator could contact and who were eligible were invited to participate in
this follow-up study. It was estimated that approximately 500 subjects would enroll in this long-
term follow-up study. The primary objective of this study was to evaluate the long-term vaccine
efficacy in the prevention of incident cervical infection with HPV-16 and/or HPV-18 in
adolescent and young adult women who received 3 doses of the study vaccine/control in study
HPV-001 and who were previously uninfected with HPV-16 or HPV-18.

Table 56-Study HPV-007: Estimated Attack Rate Incidence in All Specimens

Attack Rate incidence in All Specimens Placebo Vaccine
HPV-16 and/or 18 3.50% 1.05%

The number of evaluable subjects needed depended on the attack rate in the control population,
anticipated vaccine efficacy, and the power of the study to detect differences between the vaccine
and control groups. Even though the calculated sample size gave approximately 80% power to
detect a vaccine efficacy level of 70%, the observation of a higher level of efficacy was expected
to provide greater statistical power for the primary endpoint analysis.
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Table 57-Study HPV-007: The Expected Incidence of Cervical Infections and Power

All Year() |Year1 |Year2 |Year3 |Total [|Power atend of trial*
N 500 425 361 307

n HPV-16 and/or HPV-18 10 8 7 25 80%

N 605 514 437 3N

n HPV-16 and/or HPV-18 12 10 8 30 85%

N 720 612 520 442

n HPV-16 and/or HPV-18 14 12 10 36 90%

*Power to detect a vaccine efficacy level of 70% based on 15% annual attrition, computed by SAS program

N = number of subjects enrolled; n HPV-16 and/or HPV-18 = number of expected cases of HPV-16 and/or HPV-18
positives

Source: STN 125259/0, CSR 007, Table 3, p. 51

Study cohorts/data sets analyzed: For the interim analysis, two study cohorts