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[bookmark: _Toc439755332]List of abbreviations
	Abbreviation
	Meaning

	Ab
	Antibody

	AE
	Adverse Event

	Al(OH)3
	aluminium hydroxide

	ANOVA
	Analysis of Variance

	AS04
	GSK Biologicals’ Adjuvant system, containing aluminium salts (Al[OH]3) and 3-O-desacyl-4’ monophosphoryl lipid A (MPL)

	ATP
	According-To-Protocol

	CD4/CD8
	Cluster of differentiation (4/8)

	CD40L
	CD 40 Ligand

	CEVAC
	Centre for Vaccinology

	CFC
	Cytokine Flow Cytometry

	CI
	Confidence Interval

	CPRD GOLD
	Clinical Practice Research Datalink General Practice OnLine Database

	CIN2+
	Cervical Intraepithelial Neoplasia 2+

	CMI
	Cellular-Mediated Immunity

	DAE
	Discontinuation due to adverse event

	DEIA
	DNA Enzyme-linked Immunoassay

	DNA
	Deoxyribonucleic Acid

	eCRF
	electronic Case Report Form

	EDD
	Expected Date of Delivery

	ED50
	Estimated Dose 50% (the estimated serum dilution reducing the signal generated by viral infection by 50%)

	ELISA
	Enzyme-Linked ImmunoSorbent Assay

	EL.U/mL
	ELISA units per millilitre

	GCP
	Good Clinical Practice

	GMT
	Geometric Mean Titres

	GP
	General Practitioner

	GPP
	Good Pharmacoepidemiology Practice

	Group (0, 6; 20 μg)
	Group of subjects who received 2 doses of the HPV-16/18 L1 VLP AS04 vaccine with 20 μg of each antigen administered at Day 0 and at Month 6 in Study HPV-048.

	Group (0, 2; 40 μg)
	Group of subjects who received 2 doses of the HPV-16/18 L1 VLP AS04 vaccine with 40 μg of each antigen administered at Day 0 and at Month 2 in Study HPV-048.

	Group (0, 6; 40 μg)
	Group of subjects who received 2 doses of the HPV-16/18 L1 VLP AS04 vaccine with 40 μg of each antigen administered at Day 0 and at Month 6 in Study HPV-048.

	Group (0,1, 6; 20 μg)
	Group of subjects who received 3 doses of the HPV-16/18 L1 VLP AS04 vaccine with 20 μg of each antigen administered at Day 0, Month 1 and at Month 6 in Study HPV-048.

	Group (0,1,6)
	Group of subjects aged 15-25 years who received 3 doses of the HPV-16/18 L1 VLP AS04 vaccine administered at Day 0, at Month 1 and at Month 6 in Study HPV-070.

	Group (0,6)
	Group of subjects aged 9-14 years who received 2 doses of the HPV-16/18 L1 VLP AS04 vaccine administered at Day 0 and at Month 6 in Study HPV-070.

	Group (0,12)
	Group of subjects aged 9-14 years who received 2 doses of the HPV-16/18 L1 VLP AS04 vaccine administered at Day 0 and at Month 12 in Study HPV-070.

	GSK
	GlaxoSmithKline

	HAV
	Hepatitis A virus/vaccine

	HPV
	Human PapillomaVirus

	HR
	Hazard Ratio

	ICS
	Intracellular Cytokine Staining

	IEC
	Independent Ethics Committee

	IFN-δ
	Interferon-gamma

	IL-2
	Interleukin 2

	IRB
	Institutional Review Board

	LAR
	Legally Acceptable Representative

	LBC
	Liquid-based Cytology

	LiPA
	Reverse Hybridization Line Probe Assay

	LL
	Lower Limit

	LMP
	Last Menstrual Period

	MPL
	3-O-desacyl-4’ monophosphoryl lipid A

	MSC
	Medically Significant Condition

	NCI
	National Cancer Institute, USA

	NOAD
	New Onset of Autoimmune Diseases

	NOCD
	New Onset of Chronic Disease

	OR
	Odds Ratio

	PASS
	Post Authorisation Safety Study

	PBMC
	Peripheral Blood Mononuclear Cells

	PBNA
	Pseudovirion-Based Neutralization Assay

	PCR
	Polymerase Chain Reaction

	pIMD
	Potential Immune-Mediated Disease

	PSV
	Pseudovirion

	RAP
	Report Analysis Plan

	RCC
	Reverse Cumulative Curve

	RDE
	Remote Data Entry

	RR
	Relative Risk

	SAE
	Serious Adverse Event

	SBIR
	Randomisation System on Internet

	SeAP
	Secreted Alkaline Phosphatase

	SD
	Standard Deviation

	SDD
	SAS Drug Development

	SERM
	Safety Evaluation & Risk Management

	SPF10
	Short PCR Fragment 10

	TNF-α
	Tumour Necrosis Factor alpha

	TVC
	Total Vaccinated Cohort

	TVC-1
	TVC for Efficacy 1

	UL
	Upper Limit

	UK 
	United Kingdom

	US
	United States

	VAMPSS
	Vaccines and Medications in Pregnancy Surveillance System

	VCSP
	Vaccines Clinical Safety and Pharmacovigilance

	VE
	Vaccine Efficacy

	VLP
	Virus-Like Particle(s)

	WHO
	World Health Organization
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[bookmark: _Toc272414595][bookmark: _Toc290846217][bookmark: _Toc406442453][bookmark: _Toc439755334]Submission type
This is a Category 1, Type F application for Cervarix to vary the dosage to allow for the administration of the vaccine according to an alternative 2-dose schedule (0, 5 - 13 months) in females aged 10 - 14 years old. The currently approved vaccination schedule is 3-doses (0, 1, 6 months) in females aged 10 - 45 years old. In addition, this is also a Category 1, Type J application to change the product information by updating the pregnancy section of the Product Information (PI).
[bookmark: _Toc272414596][bookmark: _Toc290846218][bookmark: _Toc406442454][bookmark: _Toc439755335]Drug class and therapeutic indication
Cervarix is a vaccine against human papillomavirus types (HPV) 16 and 18. These two strains of HPV are estimated to be responsible for approximately 70% of all cervical cancers across all regions worldwide. Cervarix contains recombinant C-terminally truncated L1 proteins from human HPV types 16 and 18 each assembled as virus-like particles (VLPs). The HPV-16 and HPV-18 L1 antigens are prepared by recombinant DNA technology using a Baculovirus expression system in Trichoplusia ni cells. Hence, Cervarix is not a live virus vaccine and does not cause infection. Cervarix is thought to exert its action through the development of a humoral immune response and cell mediated immunity to HPV-16 and HPV-18.
The approved indication is:
Cervarix is indicated in females from 10 to 45 years of age for the prevention of persistent infection, premalignant cervical lesions and cervical cancer caused by human papillomavirus types 16 and 18. Immunogenicity studies have been conducted in females aged 10 to 14 years and 26 to 45 years to link efficacy in females aged 15 to 25 years to other populations.
No changes to the approved indication are proposed.
[bookmark: _Toc272414597][bookmark: _Toc290846219][bookmark: _Toc406442455][bookmark: _Toc439755336]Dosage forms and strengths
The following dosage forms and strengths are currently registered:
Cervarix human papillomavirus vaccine types 16 and 18 (recombinant, AS04 adjuvanted) suspension for injection pre-filled syringe (AUST R 126114)
Cervarix human papillomavirus vaccine types 16 and 18 (recombinant, AS04 adjuvanted) suspension for injection vial (AUST R 126115)
Each 0.5ml dose of Cervarix contains 20 μg each of HPV-16 L1 and HPV-18 L1 proteins, 0.5 milligrams of Al(OH)3 and 50 μg of MPL.
[bookmark: _Toc272414598][bookmark: _Toc290846220][bookmark: _Toc406442456][bookmark: _Toc439755337]Dosage and administration
The currently approved dosing schedule is:
The primary vaccination course consists of three doses.
The recommended vaccination schedule is 0, 1, 6 months.
If flexibility in the vaccination schedule is necessary, the second dose can be administered between 1 month and 2.5 months after the first dose and the third dose between 5 and 12 months after the first dose.
The proposed new dosing schedule is as shown in Table 1.
Table 1: Proposed new dosing schedule.
	Age at the time of the first injection
	Immunisation and schedule

	10 - 14 years
	The vaccination schedule consists of a total of two doses each of 0.5 ml. The second dose given between 5 and 13 months after the first dose*
OR
The vaccination schedule consists of a total of three doses each of 0.5 ml given at 0, 1, 6 months**

	15 - 45 years
	The vaccination schedule consists of a total of three doses each of 0.5 ml given at 0, 1, 6 months**


* If the second vaccine dose is administered before the 5th month after the first dose, a third dose should always be administered.
** If flexibility in the vaccination schedule is necessary, the second dose can be administered between 1 month and 2.5 months after the first dose and the third dose between 5 and 12 months after the first dose.
The vaccination schedule depends on the age of the subject.
The necessity for a booster dose has yet to be established.
[bookmark: _Toc439755338]Clinical rationale
The primary justification for the proposed new, alternative dosing regimen is summed up in the following paragraph from the Clinical Overview:
Public health stakeholders from various regions of the world have expressed an interest in a 2-dose HPV vaccination schedule as one of the solutions to address poor coverage due to the lack of vaccination program infrastructure to simplify implementation and to reduce the high cost of the 3-dose HPV vaccination course. A 2-dose schedule could lead to a substantial increase in the number of girls completing the vaccination course for the same cost, ensuring that greater numbers are protected. Ethical concerns of administering 3 doses in girls if 2 doses are sufficient have also been expressed. Some countries (e.g. Canada [British Colombia and Quebec only], Mexico and Switzerland) have already implemented a 2-dose schedule for HPV vaccination in young girls, with the initial recommendation of a booster dose 5 years after first vaccination in Canada and Mexico.
The Sponsor also proposes to update the Use in Pregnancy section of the PI with information derived from all the pregnancy exposure data available to the Sponsor since first authorisation.
[bookmark: _Toc439755339]Contents of the clinical dossier
[bookmark: _Toc439755340]Scope of the clinical dossier
The submission contained the following clinical information:
One efficacy studies that evaluated the proposed alternative dosing regimen: Study HPV-070
One efficacy study that supports a two dose regimen at Month 0 and Month 6: Study HPV-048
Two supportive efficacy studies that provide data in support of a two-dose regimen: Study HPV-008 and Study HPV-009.
One post-marketing study in support of safety in pregnancy: Study EPI-HPV-018 VS UK DB
[bookmark: _Toc439755341]Paediatric data
The submission included paediatric efficacy and safety data for females aged 9 years and over.
[bookmark: _Toc439755342]Good clinical practice
[bookmark: _Toc241374282][bookmark: _Toc355338639]GCP appears to have been adhered to in the clinical studies.
[bookmark: _Toc439755343]Pharmacokinetics
No new pharmacokinetic data were included in the submission.
[bookmark: _Toc439755344]Pharmacodynamics
No new pharmacodynamic data were included in the submission.
[bookmark: _Toc439755345]Dosage selection for the pivotal studies
Study HPV-048 contained some dose selection data that is discussed in Section 7.1.1.2.
[bookmark: _Toc439755346]Clinical efficacy
[bookmark: _Toc406442475][bookmark: _Toc439755347]Proposed two-dose schedule at Month 0 and Month 6
[bookmark: _Ref271037274][bookmark: _Toc272414652][bookmark: _Toc290846274][bookmark: _Toc406442476]Pivotal efficacy studies
[bookmark: _Study_(or_Studies)_@{Study_ID_or_ID][bookmark: _Ref243301615][bookmark: _Ref271040927][bookmark: _Ref271040932][bookmark: _Toc272414653][bookmark: _Toc290846275][bookmark: _Toc406442477]Study HPV-070
Study design, objectives, locations and dates
Study HPV-070 (Module 5, Section 5.3.5.1) was an open label, randomised, immunogenicity and safety study of two alternative two dose regimens (primary immunisation against HPV-16 and HPV-18) in females aged 9 to 14 years, compared with the standard three dose regimen in females aged 15 to 25 years. The study was conducted by 33 investigators in five countries (Canada, Germany, Italy, Taiwan and Thailand) from June 2011 to January 2014. The submitted data were from two study reports: Study HPV-070 Month 7 and Study HPV-070 Month 12/13.
Inclusion and exclusion criteria
The inclusion criteria included:
Females ≥ 9 and ≤ 25 years of age at the time of the first vaccination.
Healthy subjects as established by medical history and clinical examination before entering into the study.
Female subjects of non-childbearing potential could have been enrolled in the study. Non-childbearing potential was defined as pre-menarche, current tubal ligation, hysterectomy, ovariectomy or post-menopause.
Female subjects of childbearing potential could have been enrolled in the study, if the subject had practiced adequate contraception for 30 days prior to vaccination; had a negative pregnancy test on the day of vaccination; and had agreed to continue adequate contraception during the entire vaccination period and up to two months after the last study vaccine dose.
The exclusion criteria included:
Pregnant or breastfeeding.
Planning to become pregnant, likely to become pregnant; or planning to discontinue contraceptive precautions during the entire vaccination period and up to two months after the last study vaccine dose.
Previous vaccination against HPV or planned administration of another HPV vaccine during the study other than that foreseen in the protocol.
Child in care.
Chronic administration (defined as more than 14 consecutive days in total) of immunosuppressants or other immune-modifying drugs within six months prior to the first vaccine/product dose. For corticosteroids, this meant prednisone ≥ 20 mg/day (for adult subjects) or ≥ 0.5 mg/kg/day (for paediatric subjects), or equivalent. Inhaled and topical steroids were allowed.
History of allergic disease, suspected allergy or reactions likely to be exacerbated by any component of the study vaccines.
Cancer or autoimmune disease under treatment.
Planned administration/administration of a vaccine/product not foreseen by the study protocol within 30 days before each dose of vaccine. Administration of routine meningococcal, hepatitis B, hepatitis A, inactivated influenza, diphtheria/tetanus and/or diphtheria/tetanus-containing vaccine up to 8 days before each dose of study vaccine was allowed. Enrolment was to be deferred until the subject was outside of specified window.
Previous administration of MPL or AS04 adjuvant.
Administration of immunoglobulins and/or any blood products within the 3 months preceding the first dose of study vaccine or planned administration during the study period.
Any confirmed or suspected immunosuppressive or immunodeficient condition, based on medical history and physical examination (no laboratory testing required).
Family history of congenital or hereditary immunodeficiency.
Major congenital defects or serious chronic illness.
Acute or chronic, clinically significant pulmonary, cardiovascular, hepatic or renal functional abnormality, as determined by physical examination or laboratory screening tests, which in the opinion of the investigator precluded administration of the study vaccine.
Acute disease and/or fever at the time of enrolment. Fever was defined as temperature ≥ 37.5°C on oral, axillary or tympanic setting, or ≥ 38.0°C on rectal setting.
Study treatments
The study treatment was HPV-16/18 L1 VLP AS04 (Cervarix). There were three dosing schedules:
Two dose schedule: Month 0 and Month 6: Group (0,6)
Two dose schedule: Month 0 and Month 12: Group (0,12)
Three dose schedule: Month 0, Month 1 and Month 6: Group (0, 6, 12)
The vaccine was administered intramuscularly into the non-dominant deltoid.
Efficacy variables and outcomes
The main efficacy variables were: Anti-HPV-16/18 seroconversion rates and antibody titers (by ELISA) 1 month after the last dose of study vaccine.
The secondary efficacy outcome measures were:
Anti-HPV-16/18 seroconversion rates and antibody titres (by ELISA) at Day 0 and Months 7, 12, 18, 24 and 36 (for subjects having received their last vaccine dose at Month 6) or at Day 0 and Months 13, 18, 24 and 36 (for subjects having received their last vaccine dose at Month 12) in all subjects.
Anti-HPV-16/18 antibody titres (by PBNA) at Day 0 and Months 7, 12, 18, 24 and 36 (for subjects having received their last vaccine dose at Month 6) or at Day 0 and Months 13, 18, 24 and 36 (for subjects having received their last vaccine dose at Month 12) in a subset of subjects.
Anti HPV-16/18 specific T and B cell-mediated immune responses (frequency of cytokine-positive CD4 or CD8 T-lymphocytes and frequency of memory B-cells measured by flow cytometry) at Day 0, Months 7, 12, 24 and 36 (for subjects having received their last vaccine dose at Month 6) or at Day 0, Months 13, 18 and 36 (for subjects having received their last vaccine dose at Month 12) in a sub-cohort of subjects.
The exploratory outcome measures were:
Anti-HPV-31/45 antibody titers by ELISA at Day 0 and Months 7, 12, 18, 24 and 36 in a subset of subjects in Group (0,6) and Group (0,1,6).
Anti-HPV-31/45 specific T and B cell response (frequency of cytokine-positive CD 4 or CD8 T-lymphocytes and frequency of memory B cells) at Day 0 and Months 7, 12, 24 and 36 (for subjects who received their last vaccine dose at Month 6) or at Day 0 and Months 13, 18 and 36 (for subjects who will receive their last vaccine dose at Month 12), in a sub-cohort of subjects.
The ELISA assays used from Month 18 had greater sensitivity for HPV-16 and HPV-18 virus like particle (VLP) antibodies.
The safety outcome measures were: AEs, solicited AEs (local and general, up to 7 days post-immunisation) and pregnancies. AEs were recorded up to 30 days after immunisation.
Randomisation and blinding methods
The clinical trial was open label.  Subjects aged 9 to 14 years were randomised to one of the two dose schedules (stratified by age subgroup: 9 to 11 years and 12 to 14 years). Subjects aged 15 to 25 years were allocated to the three dose schedule (stratified by age subgroup: 15 to 19 years and 20 to 25 years). Treatment allocation was performed using Randomization System on Internet (SBIR).
Analysis populations
The Total Vaccinated Cohort will include all subjects who received at least one dose of vaccine for whom data were available. The According to Protocol (ATP) cohort for analysis of safety included all subjects who received their planned doses of study vaccine according to their random assignment, with sufficient data to perform an analysis of safety and who had not received a vaccine not specified or forbidden in the protocol.
Sample size
The sample size calculation was based on a test of non-inferiority using 95% CIs. The calculation determined that 380 evaluable subjects per group would allow:
The detection of a 5% difference between either two-dose regimen and the three-dose regimen in terms of seroconversion rate for both anti-HPV-16 and anti-HPV-18, 1 month after last dose with 98% power.
The detection of a 2-fold difference between either two-dose regimen and the three-dose regimen in terms of GMTs for both anti-HPV-16 and anti-HPV-18, 1 month after last dose with 100% power.
Assuming a drop-out rate of 20% (both withdrawal and elimination criteria) at Month 7, approximately 476 subjects were enrolled in each study group, resulting in a total sample size of 1428 subjects enrolled. Power at Month 36 was estimated to be 90% for the primary outcome measure.
Statistical methods
Rates of seroconversion (difference) and geometric mean titres (GMT) (ratio) were compared using exact 95% CIs.
[bookmark: _Participant_flow]Participant flow
There were a total of 1447 subjects enrolled in the study: 550 subjects in Group (0,6), 415 in Group (0,12) and 482 in Group (0,1,6). A total of 25 subjects withdrew: 3 in Group (0,6), 7 in Group (0, 12) and 15 in Group (0, 1, 6). The most common reasons for withdrawal were: consent withdrawal (10 subjects) and migrated/moved from study area (6 subjects).
[bookmark: _Major_protocol_violations/deviation]Major protocol violations/deviations
Protocol deviations were uncommon. There were 24 subjects that did not have the vaccine administered according to protocol and 29 with missing essential serological data.
[bookmark: _Baseline_data]Baseline data
All subjects were female and within the age ranges specified for their respective groups. There were 774 (53.5%) White – Caucasian/European subjects, 320 (22.1%) East Asian and 318 (22.0%) South East Asian. The Group (0, 1, 6) subjects were taller, heavier and had a greater BMI than the two-dose groups. At baseline, there were more seronegative subjects in the two-dose groups compared with the three-dose group: 441 (83.8%) in Group (0, 6), 335 (85.9%) in Group (0, 12) and 319 (75.4%) in Group (0, 1, 6).
[bookmark: _Results_for_the_primary_efficacy_ou]Results for the primary efficacy outcome:
At one month after the second vaccination (Month 7), for the Group (0, 6), Group (0, 1, 6) comparison: all subjects in the ATP cohort for immunogenicity seroconverted. The difference between groups (95% CI) was 0.00 (-1.08 to 0.78) % for HPV-16 antibody and 0.00 (- 1.00 to 0.77) % for HPV-18 antibody (Table 2).
Table 2: Non-inferiority assessment of anti HPV-16 and HPV-18 seroconversion rates (HPV [0, 1, 6] schedule vs HPV [0, 6] schedule) one month after the last dose on seronegative subjects (ATP cohort for immunogenicity).
[image: ]
At one month after the second vaccination (Month 7), there was similar immune response for HPV-16 in Group (0, 1, 6) and in Group (0, 6) and the upper 95% CI was < 2, and therefore within the predefined bounds for non-inferiority: GMT ratio (95% CI) 1.09 (0.97 to 1.22) (Table 3). There was a greater immune response to HPV-18 in Group (0, 6) than Group (0, 1, 6): GMT ratio (95% CI) 0.85 (0.76 to 0.95) (Table 3).
Table 3: Non-inferiority assessment of HPV-16 and HPV-18 immune response for (HPV [0, 1, 6] schedule vs HPV [0, 6] schedule) one month after the last dose on initially seronegative subjects (ATP cohort for immunogenicity).
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[bookmark: _Results_for_other_efficacy_outcomes_1]Results for other efficacy outcomes
At six months after the second vaccination (Month 12), for the Group (0, 6), Group (0, 1, 6) comparison: all subjects in the ATP cohort for immunogenicity seroconverted. The difference between groups (95% CI) was 0.00 (- 1.10 to 0.79) % for HPV-16 antibody and 0.00 (- 1.01 to 0.79) % for HPV-18 antibody.
At six months after the second vaccination (Month 12), there was greater immune response for HPV-16 in Group (0, 1, 6) than in Group (0, 6) but the upper 95% CI was < 2, and therefore within the predefined bounds for non-inferiority: GMT ratio (95% CI) 1.25 (1.10 to 1.40). There was a similar immune response for the two groups to HPV-18: GMT ratio (95% CI) 0.99 (0.87 to 1.12).
The distribution of anti-HPV-16 antibody titres was similar for Group (0, 6) and Group (0, 1, 6)
The distribution of anti-HPV-18 antibody titres was similar for Group (0, 6) and Group (0, 1, 6)
All subjects in Group (0, 6) and Group (0, 1, 6) developed neutralising antibodies to HPV-16 PsV
All subjects in Group (0, 6) and Group (0, 1, 6) developed neutralising antibodies to HPV-18 PsV 
CD4+ response to HPV-16 was similar for Group (0, 6) and Group (0, 1, 6)
CD4+ response to HPV-18 was similar for Group (0, 6) and Group (0, 1, 6)
B cell response to HPV-16 was similar for Group (0, 6) and Group (0, 1, 6)
B cell response to HPV-18 was similar for Group (0, 6) and Group (0, 1, 6)
For the exploratory outcome variables (sub-population):
All subjects in Group (0, 6) and all but one in Group (0, 1, 6) developed antibodies to HPV-31
All subjects in both groups developed antibodies to HPV-45 
CD4+ response to HPV-31 was similar for Group (0, 6) and Group (0, 1, 6)
CD4+ response to HPV-45 was similar for Group (0, 6) and Group (0, 1, 6)
B cell response to HPV-31 was similar for Group (0, 6) and Group (0, 1, 6)
B cell response to HPV-45 was similar for Group (0, 6) and Group (0, 1, 6)
[bookmark: _Toc290846276][bookmark: _Toc406442478]Study HPV-048
Study design, objectives, locations and dates
Study HPV-048 was a partially blind, randomised, age stratified dose ranging study in healthy females aged 9 to 25 years comparing 2 dose schedules of HPV-16/18 vaccine with a 3 dose schedule. The study was stratified by age group: 9 to 14 years, 15 to 19 years and 20 to 25 years.  There were two dose levels of HPV-16/18 vaccine studied. The study was conducted at 21 centres in two countries (Canada and Germany) from October 2007 to October 2008.
Inclusion and exclusion criteria
The inclusion criteria included:
Females between, and including, 9 and 25 years of age at the time of the first vaccination.
Healthy, as established by medical history and history-oriented clinical examination before entering into the study.
Non-childbearing potential, i.e. have a current tubal ligation, hysterectomy, ovariectomy or be pre-menarcheal; or if they were of childbearing potential, they were to practice adequate contraception for 30 days prior to vaccination, have a negative pregnancy test and had to agree to continue such precautions for two months after completion of the vaccination series.
The exclusion criteria included:
Chronic administration (defined as more than 14 days) of immunosuppressants or other immune-modifying drugs within six months prior to the first vaccine dose. For corticosteroids, this meant prednisone, or equivalent, ≥ 0.5 mg/kg/day.  Inhaled and topical steroids were allowed.
Planned administration/administration of a vaccine not foreseen by the study protocol within 30 days before and 30 days after (i.e. Days 0 - 29) the first dose of vaccine. Planned administration/administration of routine meningococcal, hepatitis A or B, inactivated influenza, diphtheria/tetanus and/or diphtheria/tetanus-containing vaccines, up to 8 days before the first dose of study vaccine was allowed. Enrolment was to be deferred until the subject was outside of specified window.
Pregnant or breastfeeding female.
A woman planning to become pregnant or planning to discontinue contraceptive precautions during the study period, up to two months after the last vaccine dose.
Previous vaccination against HPV or planned administration of any HPV vaccine other than that foreseen by the study protocol during the study period (up to Month 24).
Previous administration of MPL or AS04 adjuvant.
Cancer or autoimmune disease under treatment.
Any medically diagnosed or suspected immunosuppressive or immunodeficient condition, based on medical history and physical examination (no laboratory testing required).
History of allergic disease or reactions likely to be exacerbated by any component of the vaccine, e.g. MPL, AS04.
Hypersensitivity to latex (found in syringe-tip cap and plunger).
Acute disease at the time of enrolment.  Acute disease was defined as the presence of a moderate or severe illness with or without fever. All vaccines could have been administered to persons with a minor illness such as diarrhoea, mild upper respiratory infection with or without low-grade febrile illness, i.e. oral temperature < 37.5°C / axillary temperature < 37.5°C.
Acute or chronic, clinically significant pulmonary, cardiovascular, hepatic or renal functional abnormality, as determined by physical examination or laboratory tests.
Administration of immunoglobulins and/or any blood products within the three months preceding the first dose of study vaccine or planned administration during the study period (up to Month 24).
Study treatments
The study treatments were:
HPV-16/18 VLP AS04 vaccine, 40 μg, two doses administered at Month 0 and Month 2; Group (0, 2; 40 μg)
HPV-16/18 VLP AS04 vaccine, 40 μg,  two doses administered at Month 0 and Month 6; Group (0, 6; 40 μg)
HPV-16/18 VLP AS04 vaccine, 20 μg,  two doses administered at Month 0 and Month 6; Group (0, 6; 20 μg)
HPV-16/18 VLP AS04 vaccine, 20 μg, three doses administered at Month 0, Month 1 and Month 6; Group (0, 1, 6; 20 μg)
There was a follow-up period of 48 months.
Efficacy variables and outcomes
The primary efficacy outcome measures were immunogenicity (antibody titres for HPV-16 and HPV-18) one month after the last dose of study vaccine. Anti-HPV-16 and anti-HPV-18 antibodies were measured using ELISA assays.  Secondary efficacy outcome measures were HPV-16 and HPV-18 antibody titers (by ELISA) and seroconversion status assessed during the extended follow-up period (Month 12, Month 18 and Month 24).
The safety outcome measures were solicited local and general symptoms, unsolicited symptoms, AEs and laboratory tests (haematology and biochemistry at Month 0 and Month 7).
Randomisation and blinding methods
Randomisation was in a 1:1:1:1 ratio, stratified by age group (9 to 14 years, 15 to 19 years, and 20 to 25 years) and performed by SBIR.
Analysis populations
The Total Vaccinated cohort included all vaccinated subjects. The ATP cohort included all subjects who had received all doses of study vaccine/placebo according to their random assignment; with sufficient data to perform an analysis of safety; who had not received a vaccine not specified or forbidden in the protocol; and for whom the randomization code had not been broken.
Sample size
The sample size calculation was based on detecting a two-fold difference between groups in GMT one month after the last dose of vaccine, with a power of 90%, using the ANOVA F-test, and an α of 0.025 for both HPV-16 and HPV-18. This resulted in 768 evaluable subjects, and accounting for predicted dropouts a final sample size of 960 subjects.
Statistical methods
Between group analyses were performed using the ANOVA F-test. If a statistically significant difference was found then pair-wise comparisons were performed using Tukey’s multiple comparison adjustment.
[bookmark: _Participant_flow_1]Participant flow
There were 961 subjects enrolled in the study, and 960 were randomised: 240 to Group (0, 2; 40 μg); 241 to Group (0, 6; 40 μg), 240 to Group (0, 6; 20 μg) and 239 to Group (0, 1, 6; 20 μg). There were 928 (96.7%) subjects included in the ATP. There were 922 subjects who completed the study: 231 (96.3%) in Group (0, 2; 40 μg); 228 (94.6%) in Group (0, 6; 40 μg), 229 (95.4%) in Group (0, 6; 20 μg) and 233 (97.9%) in Group (0, 1, 6; 20 μg). There were 843 subjects in the ATP immunogenicity cohort.
[bookmark: _Major_protocol_violations/deviation_1]Major protocol violations/deviations
There were 118 subjects excluded from the ATP immunogenicity cohort: 34 for missing serological data, 30 for non-compliance with blood sampling and 22 for administration of a vaccine forbidden in the protocol.
[bookmark: _Baseline_data_1]Baseline data
All the subjects were female and the age range was 9 to 25 years. The subjects were predominantly White – Caucasian: 96.7%. The treatment groups were similar in demographic characteristics. There were 45 (5.4%) subjects who were seropositive at baseline: 11 (4.9%) in Group (0, 2; 40 μg); 13 (6.4%) in Group (0, 6; 40 μg), 11 (5.4%) in Group (0, 6; 20 μg) and 10 (4.8%) in Group (0, 1, 6; 20 μg).
[bookmark: _Results_for_the_primary_efficacy_ou_2]Results for the primary efficacy outcome
In the ATP immunogenicity cohort all the subjects seroconverted. For each treatment group, the GMT responses were similar by age strata.
For HPV-16 the immune response one month after last vaccination was decreased in Group (0, 6; 20 μg) compared with standard dosing regimen: the GMR (95% CI) for GMT was 0.61 (0.51 to 0.74) (Table 4).
Table 4: Pair-wise comparisons between each 2-dose schedule group and the 3-dose standard schedule group for anti-HPV-16 antibody titers (ATP cohort for immunogenicity).
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For HPV-18 the immune response one month after last vaccination was similar in Group (0, 6; 20 μg) compared with standard dosing regimen: the GMR (95% CI) for GMT was 0.91 (0.75 to 1.11) (Table 5).
Table 5: Pair-wise comparisons between each 2-dose schedule group and the 3-dose standard schedule group for anti-HPV-16 antibody titers (ATP cohort for immunogenicity).
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[bookmark: _Results_for_other_1]Results for other efficacy outcomes
For the 9 to 15 year age group there was similar response to HPV-16 for Group (0, 6; 20 μg) compared to the 15 to 25 year group for Group (0, 1, 6): GMT 11066.9 and 10322.0 respectively, GMT ratio (95% C) 0.93 (0.68 to 1.28).
For the 9 to 15 year age group there was similar response to HPV-18 for Group (0, 6; 20 μg) compared to the 15 to 25 year group for Group (0, 1, 6): GMT 4261.5 and 5509.8 respectively, GMT ratio (95% C) 0.77 (0.59 to 1.01).
For HPV-16 there was similar immune response compared with the standard regimen for up to 48 months.
For HPV-18 there was similar immune response compared with the standard regimen for up to 48 months.
[bookmark: _Ref271037188][bookmark: _Ref271037210][bookmark: _Toc272414655][bookmark: _Toc290846277][bookmark: _Toc406442479][bookmark: _Toc241374311][bookmark: _Ref243294291]Other efficacy studies
[bookmark: _Study_@][bookmark: _Study_HPV-008][bookmark: _Toc290846278][bookmark: _Toc406442480]Study HPV-008
Study HPV-008 Report (M48) Amendment 1 was a Phase III, randomised, double-blind, randomised, controlled study to evaluate the efficacy of HPV-16/18 VLP/AS04 vaccine in healthy females aged 15 to 25 months. The study was conducted by 131 investigators in 14 countries from May 2004 to November 2009. The study was not designed to assess the efficacy or safety of a two dose regimen, but because some subjects only received two doses a post-hoc analysis of this subgroup was performed.
The original study included healthy women, aged 15 to 25 years, with a negative urine pregnancy test, being of non-childbearing potential or, if of childbearing potential, abstinent or using adequate contraceptive precautions; and with no previous vaccination against HPV or hepatitis A. The study treatments were:
1. HPV-16/18 at Month 0, Month 1 and Month 6
Hepatitis A vaccine at Month 0, Month 1 and Month 6
The treatments were administered as three doses over 6 months, with 48 months follow up.
The efficacy measures tested in the cohort that received only two doses were:
Vaccine efficacy against HPV-16/18 incident infection
Vaccine efficacy against 6-month persistent infection
The efficacy outcomes for the subgroup that received 2 doses only were:
Vaccine efficacy against HPV-16/18 incident infection: 5 (2.4%) subjects in the HPV group and 24 (11.3%) in the HAV developed incident infection, vaccine efficacy was 79.4 (44.8 to 93.9) %, p = 0.0004 9 (Table 6).
Table 6: Incidence rates and vaccine efficacy against incident infection with HPV-16 and/or HPV-18 (by PCR) in HPV DNA negative and seronegative subjects at baseline, who received only two doses of study vaccine, using conditional exact method (TVC-1).
[image: ]
Vaccine efficacy against 6-month persistent infection: no subject in the HPV group and 11 (5.8%) in the HAV had persistent infection over 6 months, vaccine efficacy against 6-month persistent infection was 100 (60.9 to 100) %, p = 0.0008 (Table 7).
[bookmark: _Toc290846279][bookmark: _Toc406442481]Table 7: Incidence rates and vaccine efficacy against persistent infection (6-month definition) with HPV-16 and/or HPV-18 (by PCR) in HPV DNA negative and seronegative subjects at baseline who received only two doses of study vaccine using conditional exact method (TVC-1) (copied from Table 109, Study HPV-008 Report (M48).
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Study HPV-009
Kreimer et. al. 2011 (Study HPV-009) was a post-hoc analysis of data from Study HPV-009 which was a double blind, randomised, Phase III study of a HPV-16/18 VLP vaccine in the prevention of advanced cervical intra-epithelial neoplasia. The study was conducted from a single centre with seven satellite centres in Costa Rica from June 2004 to December 2010. The study included healthy young adult women, aged 18 to 25 years at time of first vaccination, with an intact uterus, with a negative urine pregnancy test, and willing to use effective method of birth control for 30 days before vaccination until 60 days after the last vaccination; and with no previous use of any HPV vaccine and monophosphoryl lipid A or AS04 adjuvant. The study treatments were:
HPV-16/18 VLP AS04 vaccine at Month 0, 1 and 6
HAV vaccine at Month 0, 1 and 6
The treatments were administered as three separate doses over 6 months. The primary efficacy outcome measure for Study HPV-009 was histopathologically confirmed CIN2+ associated with HPV-16 or HPV-18 cervical infection. However, for the post-hoc analysis the outcome measure was incident 12-month persistent HPV-16 or HPV-18 infections. The analysis excluded women who had no follow-up or who were HPV16 and HPV18 DNA positive at enrolment.
There were 7466 women included in the trial and 7153 in the analysis. There were 5967 subjects who received three vaccine doses (2957 HPV vaccine vs 3010 HVA), 802 received two doses (422 HPV vs 380 HVA), and 384 received one dose (196 HPV vs 188 HVA). The subjects were followed up for a median duration of 4.2 years. For those subjects who received two doses only, there were 3 (0.71%) subjects in the HPV group who had incident 12-month persistent HPV-16 or HPV-18 infections, compared with 17 (4.5%) in the HAV. For those subjects who received three doses, there were 25 (0.85%) subjects in the HPV group who had incident 12-month persistent HPV-16 or HPV-18 infections, compared with 133 (4.4%) in the HAV. The efficacy (95% CI) of two doses compared with three doses was 104 (69.3 to 129.0) %. Vaccine efficacy (95% CI) for three doses against newly detected HPV16 or HPV18 that persisted at least 1 year was 80.9 (71.1 to 87.7) %; for two doses was 84.1 (50.2 to 96.3) %; and for one dose was 100 (66.5 to 100) %.
[bookmark: _Toc241374312][bookmark: _Toc272414656][bookmark: _Toc290846281][bookmark: _Toc406442482]Analyses performed across trials (pooled analyses and meta-analyses)
No meta-analyses of pooled analyses were performed.
[bookmark: _Ref271126605][bookmark: _Toc272414657][bookmark: _Toc290846282][bookmark: _Toc406442483][bookmark: _Toc439755348]Evaluator’s conclusions on clinical efficacy for proposed two-dose schedule at Month 0 and Month 6
Study HPV-070 demonstrated equivalent immunogenicity for the two dose regimen (Month 0 and Month 6) and the currently approved dosing regimen. In Study HPV-070 at one month and at 6 months after the last dose of vaccine all subjects in the ATP cohort for immunogenicity seroconverted. At one month after the second vaccination (Month 7), there was similar immune response for HPV-16 in Group (0, 1, 6) and in Group (0, 6) and the upper 95% CI was < 2, and therefore within the predefined bounds for non-inferiority: GMT ratio (95% CI) 1.09 (0.97 to 1.22). There was a greater immune response to HPV-18 in Group (0, 6) than Group (0, 1, 6): GMT ratio (95% CI) 0.85 (0.76 to 0.95). At six months after the second vaccination (Month 12), there was greater immune response for HPV-16 in Group (0, 1, 6) than in Group (0, 6) but the upper 95% CI was < 2, and therefore within the predefined bounds for non-inferiority: GMT ratio (95% CI) 1.25 (1.10 to 1.40). There was a similar immune response for the two groups to HPV-18: GMT ratio (95% CI) 0.99 (0.87 to 1.12). All subjects developed neutralising antibodies to HPV-16 PsV and to HPV-18 PsV. There were similar CD4+ and B cell responses to HPV-16, HPV-18, HPV-31 and HPV-45.
In Study HPV-048 all the subjects seroconverted. Within each treatment group, the GMT responses were similar by age strata. For HPV-16 the immune response one month after last vaccination was decreased in Group (0, 6; 20 μg) compared with standard dosing regimen: the GMR (95% CI) for GMT was 0.61 (0.51 to 0.74). For HPV-18 the immune response one month after last vaccination was similar in Group (0, 6; 20 μg) compared with standard dosing regimen: the GMR (95% CI) for GMT was 0.91 (0.75 to 1.11). In comparison with the results from Study HPV-070, for the 9 to 15 year age group there was similar response to HPV-16 for Group (0, 6; 20 μg) compared to the 15 to 25 year group for Group (0, 1, 6): GMT 11066.9 and 10322.0 respectively, GMT ratio (95% C) 0.93 (0.68 to 1.28); and for the 9 to 15 year age group there was similar response to HPV-18 for Group (0, 6; 20 μg) compared to the 15 to 25 year group for Group (0, 1, 6): GMT 4261.5 and 5509.8 respectively, GMT ratio (95% C) 0.77 (0.59 to 1.01). For both HPV-16 and HPV-18 there was similar immune response compared with the standard regimen for up to 48 months.
In Study HPV-008, in a population of women aged 15 to 25 years, for those subjects who received only two of three vaccine doses, with regard vaccine efficacy against HPV-16/18 incident infection: 5 (2.4%) subjects in the HPV group and 24 (11.3%) in the HAV developed incident infection, vaccine efficacy was 79.4 (44.8 to 93.9) %, p = 0.0004. With regard vaccine efficacy against 6-month persistent infection: no subject in the HPV group and 11 (5.8%) in the HAV had persistent infection over 6 months, vaccine efficacy against 6-month persistent infection was 100 (60.9 to 100) %, p = 0.0008.
Study HPV-009 found no increase in HPV-16 or HPV-18 infection in subjects who had received two instead of three doses, but the study did not have sufficient subjects to be able to demonstrate equivalence. In Study HPV-009, for those subjects who received two doses only, there were 3 (0.71%) subjects in the HPV group who had incident 12-month persistent HPV-16 or HPV-18 infections, compared with 17 (4.5%) in the HAV. For those subjects who received three doses, there were 25 (0.85%) subjects in the HPV group who had incident 12-month persistent HPV-16 or HPV-18 infections, compared with 133 (4.4%) in the HAV. The efficacy (95% CI) of two doses compared with three doses was 104 (69.3 to 129.0) %. Vaccine efficacy (95% CI) for three doses against newly detected HPV16 or HPV18 that persisted at least 1 year was 80.9 (71.1 to 87.7) %; for two doses was 84.1 (50.2 to 96.3) %; and for one dose was 100 (66.5 to 100) %.
The development program for the proposed new two dose regimens was appropriately designed and conformed with EMA guidance. The non-inferiority criteria for Study HPV-070 were appropriate, as were the statistical techniques used by the Sponsor. In the opinion of the Evaluator, it is appropriate to use immunogenicity as a surrogate measure of efficacy in the 9 to 15 year old population because HPV-16 and HPV-18 infection are uncommon in this age group and cannot be used as an efficacy outcome measure.
[bookmark: _Toc406442484][bookmark: _Toc439755349]Proposed two-dose schedule at Month 0 and Month 12
[bookmark: _Toc406442485]Study HPV-070
Study design, objectives, locations and dates
The data relating to the two dose schedule at Month 0 and Month 12 were contained in the Study HPV-070 Month 12/13/ report.
Inclusion and exclusion criteria
As per Section 7.1.1.1.2.
Study treatments
As per Section 7.1.1.1.3.
Efficacy variables and outcomes
As per Section 7.1.1.1.4.
Randomisation and blinding methods
As per Section 7.1.1.1.5.
Analysis populations
As per Section 7.1.1.1.6.
Sample size
As per Section 7.1.1.1.7.
Statistical methods
As per Section 7.1.1.1.8.
Participant flow
As per Section 7.1.1.1.9.
Major protocol violations/deviations
As per Section 7.1.1.1.10.
Baseline data
As per Section 7.1.1.1.11.
[bookmark: _Results_for_the_primary_efficacy_ou_1]Results for the primary efficacy outcome
One month after the last dose of study vaccine, for the Group (0, 12), Group (0, 1, 6) comparison: all subjects in the ATP cohort for immunogenicity seroconverted. The difference between groups (95% CI) was 0.00 (- 1.10 to 1.07) % for HPV-16 antibody and 0.00 (- 1.01 to 1.03) % for HPV-18 antibody (Table 8).
Table 8: Non-Inferiority assessment of anti HPV-16 and HPV-18 seroconversion rates (HPV [0, 1, 6] schedule vs HPV [0, 12] schedule) one month after the last dose in initially seronegative subjects (ATP cohort for immunogenicity).
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There was similar immune response for HPV-16 in Group (0, 1, 6) and Group (0, 12): GMT ratio (95% CI) 0.89 (0.79 to 1.01) (Table 9). There was a greater immune response to HPV-18 in Group (0, 12) than Group (0, 1, 6): GMT ratio (95% CI) 0.75 (0.67 to 0.85).
Table 9: Non-inferiority assessment HPV-16 and HPV-18 immune response for (HPV [0, 1, 6] schedule vs HPV [0, 12] schedule) one month after the last dose in initially seronegative subjects (ATP cohort for immunogenicity).
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[bookmark: _Results_for_other_efficacy_outcomes][bookmark: _Results_for_other]Results for other efficacy outcomes
For the Group (0, 12), Group (0, 6) comparison: all subjects in the ATP cohort for immunogenicity seroconverted.  The difference between groups (95% CI) was 0.00 (-0.79 to 1.07) % for HPV-16 antibody and 0.00 (-0.79 to 1.03) % for HPV-18 antibody.
There was greater immune response for HPV-16 in Group (0, 12) than Group (0, 6): GMT ratio (95% CI) 0.82 (0.74 to 0.91). There was a greater immune response to HPV-18 in Group (0, 12) than Group (0, 6): GMT ratio (95% CI) 0.89 (0.80 to 0.99).
All subjects developed an anti-HPV-16 pseudovirion Ab titre equal to or above 40 ED50.
All subjects developed an anti-HPV-18 pseudovirion Ab titre equal to or above 40 ED50.
CD4+ response to HPV-16 was similar for all three regimens.
CD4+ response to HPV-18 was similar for all three regimens.
B cell responses were similar for the three dosing schedules for HPV-16, HPV-18, HPV-31 and HPV-45.
[bookmark: _Toc406442486][bookmark: _Toc439755350]Evaluator’s conclusions on clinical efficacy for proposed two-dose schedule at Month 0 and Month 12
Study HPV-070 demonstrated equivalent responses for the two dose schedule (Month 0 and Month 12) with the currently approved dosing regimen and with the Month 0 and Month 6 regimen. One month after the last dose of study vaccine, for the Group (0, 12), Group (0, 1, 6) comparison: all subjects in the ATP cohort for immunogenicity seroconverted. There was similar immune response for HPV-16 in Group (0, 1, 6) and Group (0, 12): GMT ratio (95% CI) 0.89 (0.79 to 1.01). There was a greater immune response to HPV-18 in Group (0, 12) than Group (0, 1, 6): GMT ratio (95% CI) 0.75 (0.67 to 0.85). For the Group (0, 12), Group (0, 6) comparison: all subjects in the ATP cohort for immunogenicity seroconverted. There was greater immune response for HPV-16 in Group (0, 12) than Group (0, 6): GMT ratio (95% CI) 0.82 (0.74 to 0.91). There was a greater immune response to HPV-18 in Group (0, 12) than Group (0, 6): GMT ratio (95% CI) 0.89 (0.80 to 0.99). All subjects developed an anti-HPV-16 and an antiHPV-18 pseudovirion Ab titre equal to or above 40 ED50. CD4+ responses to HPV-16 and HPV-18 were similar for all three regimens. B cell responses were similar for the three dosing schedules for HPV-16, HPV-18, HPV-31 and HPV-45.
[bookmark: _Toc439755351]Clinical safety
[bookmark: _Toc272414659][bookmark: _Toc290846284][bookmark: _Toc406442488][bookmark: _Toc439755352]Studies providing evaluable safety data
[bookmark: _Ref268776745]The following studies provided evaluable safety data:
Pivotal efficacy studies
In the pivotal efficacy studies (Study HPV-070 and Study HPV-048), the following safety data were collected:
Solicited local symptoms
Solicited general symptoms
Unsolicited symptoms
Adverse events
Laboratory safety variables
Pivotal studies that assessed safety as a primary outcome
Study EPI-HPV-018 VS UK DB (Module 5, Section 5.3.6) is a post-marketing study of safety in pregnancy that is discussed in Section 8.5.6.1.1.
Dose-response and non-pivotal efficacy studies
The dose-response and non-pivotal efficacy studies provided safety data, as follows:
Study HPV-008 Report (M48) Amendment 1, did not present safety data for the subjects that received only two doses
[bookmark: _Ref269204367]Kreimer et. al. 2011 (Study HPV-009) did not present safety data for the subjects that received only two doses
[bookmark: _Ref271195835][bookmark: _Ref271195841][bookmark: _Toc272414660][bookmark: _Toc290846285][bookmark: _Toc406442489][bookmark: _Toc439755353]Pivotal studies that assessed safety as a primary outcome
Study EPI-HPV-018 VS UK DB is a post-marketing study of safety in pregnancy that is discussed in Section 8.5.6.1.1.
[bookmark: _Toc241374318][bookmark: _Ref271196630][bookmark: _Toc272414662][bookmark: _Toc290846300][bookmark: _Toc406442490][bookmark: _Toc439755354]Patient exposure
In Study HPV-070:
550 subjects in Group (0, 6) were vaccinated: 4 (0.7%) received one dose, 546 (99.3%) received two doses
415 subjects in Group (0, 12) were vaccinated: 9 (2.2%) received one dose, 406 (97.8%) received two doses
482 subjects in Group (0, 12) were vaccinated: 6 (1.2%) received one dose, 5 (1.0%) received two doses and 471 (97.7%) received three doses
In Study HPV-048:
240 subjects were vaccinated in the two dose, 40 μg, Month 0 and Month 2 regimen
241 subjects were vaccinated in the two dose, 40 μg, Month 0 and Month 6 regimen
240 subjects were vaccinated in the two dose, 20 μg, Month 0 and Month 6 regimen
239 subjects were vaccinated in the three dose, 20 μg, Month 0, Month 1 and Month 6 regimen
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc241374319][bookmark: _Ref271044764][bookmark: _Toc272414663][bookmark: _Toc290846301][bookmark: _Toc406442491][bookmark: _Toc439755355]Adverse events
[bookmark: _Ref272317284][bookmark: _Ref272333565][bookmark: _Toc272414664][bookmark: _Toc290846302][bookmark: _Toc406442492]All adverse events (irrespective of relationship to study treatment)
[bookmark: _Pivotal_studies]Pivotal studies
In Study HPV-070 there were more adverse events reported in Group (0, 1, 6) primarily because of the additional dose given compared to the other two regimens. Symptoms were reported in 516 (93.8%) subjects in Group (0, 6), 387 (93.7%) in Group (0, 12) and 471 (98.1%) in Group (0, 1, 6) (Tables 10 and 11). General symptoms were reported in 417 (75.8%) subjects in Group (0, 6), 323 (78.2%) in Group (0, 12) and 424 (88.3%) in Group (0, 1, 6). Local symptoms were reported in 505 (91.8%) subjects in Group (0, 6), 385 (93.0%) in Group (0, 12) and 461 (96.0%) in Group (0, 1, 6).
Table 10: Incidence and nature of symptoms (solicited and unsolicited) reported during the 30-day (Days 0-29) post-vaccination period following each dose and overall (Total Vaccinated cohort).
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Table 11: Incidence and nature of symptoms (solicited and unsolicited) reported during the 30-day (Days 0-29) post-vaccination period following each dose and overall (Total vaccinated cohort).
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The rate of AEs per dose was similar for the three regimens. Symptoms were reported in 964 (88.2%) doses in Group (0, 6), 711 (87.2%) in Group (0, 12) and 1263 (89.3%) in Group (0, 1, 6). General symptoms were reported in 672 (61.5%) doses in Group (0, 6), 516 (63.3%) in Group (0, 12) and 964 (68.2%) in Group (0, 1, 6). Local symptoms were reported in 928 (84.9%) doses in Group (0, 6), 686 (84.2%) in Group (0, 12) and 1197 (84.7%) in Group (0, 1, 6).
The incidence of pain, redness and swelling was similar for the three dosing regimens.
With regard solicited general symptoms, myalgia, fatigue and headache were reported more frequently in Group (0, 1, 6) (Tables 12 and 13). Myalgia was reported in 50.5% subjects in Group (0, 6), 53.5% in Group (0, 12) and 61.5% in Group (0, 1, 6). Fatigue was reported in 44.9% subjects in Group (0, 6), 52.1% in Group (0, 12) and 64.6% in Group (0, 1, 6). Headache was reported in 37.1% subjects in Group (0, 6), 44.8% in Group (0, 12) and 51.3% in Group (0, 1, 6).
Table 12: Incidence of solicited general symptoms reported during the 7-day (Days 0-6) post-vaccination period following each dose and overall (Study HPV-070 Month 7 report).
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Table 13: Incidence of solicited general symptoms reported during the 7-day (Days 0-6) post-vaccination period following each dose and overall (Study HPV-070 Month 12/13 report).
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There were 131 unsolicited symptoms reported by 99 subjects in Group (0, 6), 101 by 74 in Group (0, 12) and 273 by 165 in Group (0, 1, 6).
In Study HPV-048, any symptoms within 7 days of vaccination were reported by 226 (95.0%) in Group (0, 2; 40 μg); 232 (97.1%) in Group (0, 6; 40 μg), 227 (95.4%) in Group (0, 6; 20 μg) and 233 (97.9%) in Group (0, 1, 6; 20 μg). General symptoms within 7 days of vaccination were reported by 170 (71.4%) subjects in Group (0, 2; 40 μg); 188 (78.7%) in Group (0, 6; 40 μg), 178 (74.8%) in Group (0, 6; 20 μg) and 182 (76.5%) in Group (0, 1, 6; 20 μg). Local symptoms within 7 days of vaccination were reported by 222 (93.3%) subjects in Group (0, 2; 40 μg); 225 (94.1%) in Group (0, 6; 40 μg), 223 (93.7%) in Group (0, 6; 20 μg) and 229 (96.2%) in Group (0, 1, 6; 20 μg).
The incidence of pain, redness and swelling was similar for the four treatment groups. The incidence of solicited general symptoms was similar for the four treatment groups. Headache was reported in 42.4% to 52.5% of subjects; fatigue in 42.0% to 45.6%; and myalgia in 33.2% to 45.6%.
Unsolicited symptoms were reported by 83 (34.6%) in Group (0, 2; 40 μg); 85 (35.3%) in Group (0, 6; 40 μg), 76 (31.7%) in Group (0, 6; 20 μg) and 107 (44.8%) in Group (0, 1, 6; 20 μg). Overall, new onset of chronic disease was reported in 15 subjects and new onset of autoimmune disease was reported in five subjects.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Ref272333567][bookmark: _Toc272414665][bookmark: _Toc290846303][bookmark: _Toc406442493]Treatment-related adverse events (adverse drug reactions)
Pivotal studies
In Study HPV-070 there 14 unsolicited symptoms with a causal relationship to the vaccination reported by 11 subjects in Group (0, 6), 17 by 13 in Group (0, 12) and 28 by 24 in Group (0, 1, 6).
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc241374320][bookmark: _Ref272333507][bookmark: _Toc272414666][bookmark: _Toc290846304][bookmark: _Toc406442494]Deaths and other serious adverse events
[bookmark: _Pivotal_studies_1]Pivotal studies
In Study HPV-070 there were no deaths. There were 18 SAEs reported by 12 subjects in Group (0, 6), 11 by 11 in Group (0, 12) and 18 by 15 in Group (0, 1, 6). There was no apparent pattern to the SAEs.
In Study HPV-048 there were no deaths up to Month 48. Up to 30 days post vaccination, SAEs were reported in 14 subjects: bulimia nervosa, Basedow’s disease (attributed to treatment), coccydynia, abdominal pain, urinary tract infection, appendicitis (n = 2), depression, psychotic disorder, circulatory collapse, concussion, hepatomegaly, tibia fracture, bulimia nervosa, road traffic accident, vestibular neuronitis (n = 2) and fibroma. In total, up to Month 48, there were 74 non-fatal SAEs reported in 54 subjects; none of which were attributed to study treatment.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc241374325][bookmark: _Ref272333477][bookmark: _Toc272414667][bookmark: _Toc290846305][bookmark: _Toc406442495]Discontinuation due to adverse events
Pivotal studies
In Study HPV-070 there were no DAEs.
In Study HPV-048 there were no DAEs.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc241374321][bookmark: _Ref271044780][bookmark: _Ref271196640][bookmark: _Ref272333085][bookmark: _Toc272414668][bookmark: _Toc290846306][bookmark: _Toc406442496][bookmark: _Toc439755356]Laboratory tests
[bookmark: _Toc272414669][bookmark: _Toc290846307][bookmark: _Toc406442497]Liver function
Pivotal studies
In Study HPV-048 there were no clinically relevant abnormalities in serum biochemistry.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc272414670][bookmark: _Toc290846308][bookmark: _Toc406442498]Kidney function
[bookmark: _Toc272414671][bookmark: _Toc290846309]Pivotal studies
In Study HPV-048 there were no clinically relevant abnormalities in serum biochemistry.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc406442499]Other clinical chemistry
Pivotal studies
In Study HPV-048 there were no clinically relevant abnormalities in serum biochemistry.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc272414672][bookmark: _Toc290846310][bookmark: _Toc406442500]Haematology
[bookmark: _Potentially_Immune-Mediated_Disease]Pivotal studies
In Study HPV-048 there were no clinically relevant abnormalities in haematology.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc406442501]Potentially immune-mediated diseases
Pivotal studies
In Study HPV-070 there were three potentially immune-mediated diseases reported in two subjects in Group (0, 6) (autoimmune thyroiditis, type 1 diabetes mellitus, Raynaud’s phenomenon), two in two subjects in Group (0, 12) (autoimmune thyroiditis, coeliac disease) and three in two subjects in Group (0, 1, 6) (psoriatic arthropathy, VIIth nerve paralysis, psoriasis).
In Study HPV-048, up to Month 48, there were 17 new onset autoimmune diseases reported in 16 subjects. Hypothyroidism was reported in 5 subjects.
Other studies
Safety data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc406442502]Pregnancies
[bookmark: _Pivotal_studies_2]Pivotal studies
In Study HPV-070 there were no pregnancies in Group (0, 6), one pregnancy in Group (0, 12) (resulting in a live infant with no apparent congenital anomaly) and 24 pregnancies in Group (0, 1, 6).
In Study HPV-048 to Month 48, there were 83 pregnancies; 54 (65.1%) of which resulted in a live-born infant with no congenital abnormality (Table 14).
Table 14: Number of subjects with pregnancies (Study HPV-048).
[image: ]
Study EPI-HPV-018 VS UK DB was a retrospective, observational cohort study using the CPRD GOLD data source in the UK to assess the risk of spontaneous abortion during weeks 1 to 23 of gestation (UK definition) in women aged 15 to 25 years with the first day of last menstrual period between 30 days before and 45 days after any dose of Cervarix. The study was conducted by GSK Biologicals using data extracted from the CPRD GOLD. The study included women aged 15 to 25 years, vaccinated with Cervarix, with the first day of LMP between 1st September 2008 and 30th June 2011.
The primary safety outcome measure was the occurrence of spontaneous abortion during weeks 1-23 of gestation. Secondary safety outcome measures were:
Occurrence of spontaneous abortion during weeks 1 - 19 of gestation.
Occurrence of other pregnancy outcomes:*
Induced/therapeutic and other abortions.
Stillbirth.
Birth defects identified among all pregnancies with known outcome classified as live births, stillbirths and abortions. For live births, birth defects identified within the first 12 weeks of life were included.
Small/large for gestational age at birth.
Pre-term and post-term delivery.
Baby’s death in the first 12 weeks of life.
There were 78,111 women 15-25 years of age and exposed to Cervarix, 2440 women (3.1%) had both a Cervarix vaccination and a LMP date between 1st September 2008 and 30th June 2011. Of these subjects 1046 were classified as being either exposed or non-exposed to Cervarix: 243 (first day of LMP between 30 days before and 45 days after any dose) and 379 (first day of LMP between 30 days before and 90 days after any dose) were identified as being exposed to Cervarix vaccine, and 667 as non-exposed (first day of LMP between 120 days and 18 months after the last dose of Cervarix vaccine).
There were 84 exclusions from the primary analysis: 48 subjects were not pregnant, for 11 the LMP was not confirmed, for 6 the LMP was out of the study period and for 19 the exposure was not confirmed. There were a further 191 subjects excluded from the secondary analysis: 54 because the LMP was not compatible with the pregnancy outcome; and for 137 the pregnancy outcome was unknown.
The exposed group were younger than the control group, but otherwise the demographic characteristics of the study groups were similar. There were 10 (4.8%) subjects in the exposed group and 10 (1.6%) in the control group exposed to other vaccines within 3 months before first day of gestation (p = 0.0149).
The results of the primary analysis were:
Spontaneous abortion was reported for 24 (11.6%) pregnancies in the exposed group and 57 (9.0%) in the control: age adjusted HR (95% CI) 1.166 (0.755 to 1.802) p = 0.489.
Stillbirth was reported for three (1.4%) subjects in the exposed group and four (0.6%) in the control. Adjusted OR (95% CI) for live birth, with control being the exposure variable, secondary analysis: 1.021 (0.699 to 1.555) p = 0.8392.
Small for gestational age was reported for 8 (6.0%) pregnancies in the exposed group and 27 (6.5%) in the control. Adjusted OR (95% CI), with control being the exposure variable, secondary analysis: 0.903 (0.391 to 2.085) p = 0.8103.
Large for gestational age was reported for one (0.7%) pregnancy in the exposed group and 14 (3.3%) in the control. Adjusted OR (95% CI), with control being the exposure variable, secondary analysis: 0.263 (0.033 to 2.062) p = 0.2036.
The neonates had similar characteristics at birth for the two groups.
At least one major birth defect was reported in four (2.9%) subjects in the exposed group and 11 (2.6%) in the control. Adjusted OR (95% CI), with control being the exposure variable, secondary analysis: 0.999 (0.296 to 3.368) p = 0.9987.
At least one minor birth defect was reported in three (2.2%) subjects in the exposed group and 10 (2.4%) in the control. Adjusted OR (95% CI), with control being the exposure variable, secondary analysis: 0.721 (0.188 to 2.762) p = 0.8392.
There was one death in the first 12 weeks in the exposed group and two in the control.
Other studies
Pregnancy data were not presented for Study HPV-008 and Study HPV-009.
[bookmark: _Toc241374326][bookmark: _Ref272333048][bookmark: _Toc272414679][bookmark: _Toc290846317][bookmark: _Toc406442503][bookmark: _Toc439755357]Post-marketing experience
See Study EPI-HPV-018 VS UK DB.
[bookmark: _Ref272333005][bookmark: _Toc272414680][bookmark: _Toc290846318][bookmark: _Toc406442504][bookmark: _Toc439755358]Safety issues with the potential for major regulatory impact
There were no safety issues with the potential for major regulatory impact identified in the data.
[bookmark: _Toc241374328][bookmark: _Toc272414691][bookmark: _Toc290846329][bookmark: _Toc406442505][bookmark: _Toc439755359]Evaluator’s overall conclusions on clinical safety
The profile of local and general symptoms following Cervarix is similar for the proposed two dose schedule and the currently approved three dose schedule. There were no new safety concerns identified in the data.
Study EPI-HPV-018 VS UK DB did not identify any new safety concerns with regard the administration of Cervarix in pregnancy. There was no significant increase in spontaneous abortion, stillbirth, small for gestational age, large for gestational age, major birth defects, minor birth defects or one death in the first 12 weeks of life.  However, there are insufficient data to demonstrate that it is completely safe to administer Cervarix in pregnancy.
[bookmark: _Toc439755360]First round benefit-risk assessment
[bookmark: _Toc236802592][bookmark: _Toc241374331][bookmark: _Ref272160836][bookmark: _Toc272414693][bookmark: _Toc290846331][bookmark: _Toc406442507][bookmark: _Toc439755361]First round assessment of benefits
[bookmark: _Toc406442508]Benefits of proposed two-dose schedule at Month 0 and Month 6
The benefits of Cervarix in the proposed usage are:
Cervarix has equivalent immunogenicity for the two dose regimen (Month 0 and Month 6) and the currently approved dosing regimen.
In the population of females aged 9 to 15 years, a two dose regimen is likely to result in greater adherence, and overall a higher immunisation rate.
A two dose regimen offers advantages to immunisation programs in terms of cost and ease of delivery
[bookmark: _Toc406442509]Benefits of proposed two-dose schedule at Month 0 and Month 12
The benefits of Cervarix in the proposed usage are:
Cervarix has equivalent immunogenicity for the two dose regimen (Month 0 and Month 12) and the both the currently approved dosing regimen, and the proposed two dose Month 0 and Month 6 regimen.
In the population of females aged 9 to 15 years, a two dose regimen with a wider time window for the second dose (6 to 12 months after the first) is likely to result in even greater adherence, and overall a higher immunisation rate.
A two dose regimen with a wider time window for the second dose (6 to 12 months after the first) offers further advantages to immunisation programs in terms of cost and ease of delivery.
[bookmark: _Toc236802596][bookmark: _Toc241374334][bookmark: _Ref272160964][bookmark: _Toc272414694][bookmark: _Toc290846332][bookmark: _Toc406442510][bookmark: _Toc439755362]First round assessment of risks
The profile of local and general symptoms following Cervarix is similar for the proposed two dose schedule and the currently approved three dose schedule. There were no new safety concerns identified in the data.
Study EPI-HPV-018 VS UK DB did not identify any new safety concerns with regard the administration of Cervarix in pregnancy. There was no significant increase in spontaneous abortion, stillbirth, small for gestational age, large for gestational age, major birth defects, minor birth defects or death in the first 12 weeks of life. However, there are insufficient data to demonstrate that it is completely safe to administer Cervarix in pregnancy.
[bookmark: _Toc236802597][bookmark: _Toc241374335][bookmark: _Toc272414695][bookmark: _Toc290846333][bookmark: _Toc406442511][bookmark: _Toc439755363]First round assessment of benefit-risk balance
The benefit-risk balance of Cervarix, given the proposed usage, is favourable.
[bookmark: _Toc439755364]First round recommendation regarding authorisation
The evaluator has no objection to the approval of the proposed alternative two dose regimen.
[bookmark: _Toc439755365]Clinical questions
[bookmark: _Toc439755366]Pharmacokinetics
The Evaluator does not have any questions with regard pharmacokinetics.
[bookmark: _Toc439755367]Pharmacodynamics
The Evaluator does not have any questions with regard pharmacodynamics.
[bookmark: _Toc439755368]Efficacy
The Evaluator does not have any questions with regard efficacy.
[bookmark: _Toc439755369]Safety
The Evaluator does not have any questions with regard safety.
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Difference in seroconversion rate(Group 2
minus Group 1)

95%Cl
Antibody |Group1 N [% [Group2 N__|% |[Difference % |LL UL
HPV-16 Group (0.6) [488 [100 |Group (0.1.6) [352 [100 |Group (0.1.6) - Group (0.6) [0.00 |-1.08 [0.78
HPV-18 Group (0.6) [493 [100 |Group (0.1.6) [382 [100 [Group (0.1.6) - Group (0.6) [0.00 |-1.00 [0.77
Group (0,6) = Females aged 9-14 years who received 2 doses of GSK Biologicals' HPV-16/18 L1 VLP AS04 vaccine at
Day 0and Month 6

Group (0,1,6) = Females aged 15-25 years who received 3 doses of GSK Biologicals’ HPV-16/18 L1 VLP AS04
vaccine at Day 0, Month 1 and Month 6

N = number of subjects with available results

% = percentage of subjects with HPV 16.VLP Ab.IgG concentration > 8 EL.U/mL

95% Cl = 95% Standardized asymptotic confidence interval; LL = lower limit, UL = upper limit
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GMT ratio

95% CI
|Antibody (Group N [GMC  |Group N |GMT  |Ratio order Value [LL (UL
description description
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06)
HPV-18  |Group (0.1,6) |382 [50026 |Group (0.6) |493 |5909.1 |Group (0,1.6) /Group _ [0.85 [0.76 (095
05)

Group (0,6) = Females aged 9-14 years who received 2 doses of GSK Biologicals’ HPV-16/18 L1 VLP AS04 vaccine at

Day 0 and Month 6

Group (0,1,6) = Females aged 15-25 years who received 3 doses of GSK Biologicals' HPV-16/18 L1 VLP AS04
vaccine at Day 0, Month 1 and Month 6
GMT = geometric mean antibody titre

N = Number of subjects with post-vaccination results available
95% Cl = 95% confidence interval for the GMT ratio (ANOVA mode! - pooled variance); LL = lower limit, UL = upper

limit
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V40_06 |173]11203.54 10049.40[12490.23|HPV__ [178[13164.78 11833.9914645.23]0.85 [0.70[1.03]
V20_06 |178]8092.90 727541 [9002.25 [HPV  [178[13164.78 11833.99]14645.23]0.61 [0.51[0.74
V40_02 = HPV-16/18(40,40) AS04 0.2 m

V40_06 = HPV-16/18(40,40) AS04 0.6 m

V20_06 = HPV-16/18(20,20) AS04 0.6 m

HPV = HPV-16/18(20,20) AS04 0,1,6 m

GMR = Geometric Mean Ratio

LL/UL = Lower and Upper Limits of the 95% confidence interval

Adjusted GMT = GMT adjusted on age strata
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V40_02 = HPV-16/18(40,40) AS04 0,2 m
V40_06 = HPV-16/18(40,40) AS04 0,6 m
V20_06 = HPV-16/18(20,20) AS04 0,6 m
HPV = HPV-16/18(20,20) AS04 0,1,6 m

GMR = Geometric Mean Ratio

LL/UL = Lower and Upper Limits of the 95% confidence interval
Adjusted GMT = GMT adjusted on age strata
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Person-year rate VE

Event Type |Group N n T(year) nT LL uL % LL UL |P-value
(Per 100)

HPV-16/18 [HPV 209 5t | 72183 0.69 022 | 162 | 794 | 448 | 939 |0.0004
HAV 213 24 | 71484 3.36 215 | 500 - -

HPV-16 HPV 17 2 601.53 033 004 | 120 | 863 | 412 | 985 |0.0020

HAV 183 15 | 616.91 243 136 | 401

HPV-18 HPV 190 3 658.72 048 009 | 133 | 691 | -20.0 | 945 |0.0876

HAV 197 10 | 67848 147 071 | 27 - - - -

HPV =HPV-16/18 L1 VLP AS04 vaccine (three lots)

HAV = Hepatitis A vaccine (three lots)

N=number of subjects included in each group

Subjects received 2 doses of the study vaccine

For single type: Subjects DNA negative and seronegative for the corresponding HPV type at Month 0

For combined types: Subjects DNA negative and seronegative for at least one HPV type at Month 0 (subjects are in
the analysis of at least one single type)

n=number of subjects reporting at least one event in each group

Subjects with an event are DNA negative and seronegative for the corresponding HPV type at Month 0

T(years)=sum of follow-up period (censored at the first occurrence of an event) expressed in years in each group

Follow-up period starts at day after Dose 1

n/T=Incidence rate of subjects reporting at least one event

VE(%)=Vaccine Efficacy (conditional exact method)

LL,UL=95% Lower and Upper confidence limits

P-value=Two-sided Fisher Exact test

* At final analysis, an additional HPV-18 infected case was counted, by including a subject (subject ID 12879) who
received actually only one dose of HPV vaccine. This error was corrected after final data cleaning prior to this end-of-
study analysis. The number of HPV-18 cases remains identical to that at final analysis, since a HPV-16 infected
subject (subject ID 76832) acquired a HPV-18 infection between final and end-of-study analysis.
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Person-year rate [ VE
Event Type (Group N n | T(year) nT LL uL % LL UL |P-value
(Per 100)
HPV-16/18 [HPV 186 | 0 697.22 0.00 0.00 | 053 | 100 [ 60.9 100 [ 0.0008
HAV 191 [ 11 | 68359 161 080 | 288 | - - - -
HPV-16 HPV 154 | 0 576.00 0.00 000 [ 064 | 100 | 414 100 [0.0073
HAV 162 | 8 576.55 1.39 060 | 273 | - - - -
HPV-18 HPV 170 | 0 635.64 0.00 000 [ 058 | 1 -1448 | 100 |0.2481
HAV 176 | 3 642.90 047 010 [ 1.36 | - - -

HPV = HPV-16/18 L1 VLP AS04 vaccine (three lots); HAV = Hepatitis A vaccine (three Iots)

N=number of subjects included in each group
Subjects have at least 5 months of follow-up after Month 6; Subjects received 2 doses of the study vaccine

For single type: Subjects DNA negative and seronegative for the corresponding HPV type at Month 0

For combined types: Subjects DNA negative and seronegative for at least one HPV type at Month 0 (subjects are in
the analysis of at least one single type)

n=number of subjects reporting at least one event in each group
Subjects with an event are DNA negative and seronegative for the corresponding HPV type at Month 0

T(years)=sum of follow-up period (censored at the first occurrence of an event) expressed in years in each group
Follow-up period starts at day after Dose 1
n/T=Incidence rate of subjects reporting at least one event

VE(%)=Vaccine Efficacy (conditional exact method); LL,UL=95% Lower and Upper confidence limits
P-value=Two-sided Fisher Exact test
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Difference in seroconversion rate
(Group 2 minus Group 1)

Group(0,1,6) - Group(0,12
HPV-18 Gmup(o 12) Group(0,1,6) - Group(0,12) . i
Group(0,12) = Females aged 9-14 years who recelved 2 doses of GSK Biologicals HPV-16/18 L1 VLP AS04 vaccine al
Day 0 and Month 12
Group(0,1,6) = Females aged 15-25 years who received 3 doses of GSK Biologicals HPV-16/18 L1 VLP AS04 vaccine
at Day 0, Month 1 and Month 6
N = number of subjects with available results
For anti-HPV-16 antibody titre:

- % = percentage of subjects with anti-HPV-16 antibody titre > 8 EU/ml
For anti-HPV-18 antibody titre:

- % = percentage of subjects with anti-HPV-18 antibody titre > 7 EU/ml
95% Cl = 95% Standardized asymptotic confidence interval; LL = lower limit, UL = upper limit
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Group(0,12) = Females aged 9-14 years who received 2 doses of GSK Biologicals HPV-16/18 L1 VLP AS04 vaccine at
Day 0 and Month 12
Group(0,1,6) = Females aged 15-25 years who received 3 doses of GSK Biologicals HPV-16/18 L1 VLP AS04 vaccine
at Day 0, Month 1 and Month 6

GMT = geometric mean antibody titre

N = Number of subjects with post-vaccination results available
95% Cl = 95% confidence interval for the GMT ratio (Anova model - pooled variance); LL = lower limit, UL = upper limit
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Group (0,6) = Females aged 9-14 years who received 2 doses of GSK Biologicals’ HPV-16/18 L1 VLP AS04 vaccine at
Day 0 and Month 6
Group (0,1,6) = Females aged 15-25 years who received 3 doses of GSK Biologicals’ HPV-16/18 L1 VLP AS04
vaccine at Day 0, Month 1 and Month 6

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 whatever the study vaccine
administered

For overall/dose:

N= number of documented doses

n(%) = number (percentage) of doses followed by at least one type of symptom whatever the study vaccine
administered

95% CI = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit
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95% CI 95% Cl 95% Cl
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Group(0,12) = Females aged 9-14 years who received 2 doses of GSK Biologicals HPV-16/18 L1 VLP AS04 vaccine at

Day 0 and Month 12

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 whatever the study vaccine

administered
For overall/dose:

N = number of documented doses

n/% = number/percentage of doses followed by at least one type of symptom whatever the study vaccine administered
95% Cl = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit





image13.png
Group (0,6) Group (0,1,6)
95%Cl 95% CI
|Symptom [Type N |n [% [LL UL N [n [% |L JuL
Overall/subject

Arthralgia All 550|111 /20.2 |16.9 |23.8 |480 [107 |22.3 |18.6 [26.3
Grade 3 550 |9 [16 |08 |31 480 |6 [13 |05 |27

Related 550 105 [19.1 [15.9 |226 |480 |102 |21.3 [17.7 |25.2

Grade 3Related  [550 |9 |16 (08 [31 [480 |5 [1.0 [03 |24

Fatigue All 550 247 [44.9 |40.7 |49.2 |480 |310 |64.6 |60.1 |68.9
Grade 3 550 |14 [25 [14 |42 480 |25 |52 |34 |76

Related 550 221 [40.2 |36.1 |44.4 |480 |204 |61.3 |56.7 |65.6

Grade 3Related  [550 |14 |25 [14 [42 [480 |22 [46 [29 |69

Gastrointestinal Al 550 |98 [17.8 [14.7 |21.3 |480 |134 |27.9 |239 |322
Grade 3 550 |7 [13 |05 [26 [480 |11 [23 [1.1 |41

Related 550 |77 [14.0 [11.2 [17.2 [480 [106 |22.1 [18.4 |26.1

Grade 3Related  [550 |5 0.9 (03 [21 [480 [6 [1.3 [05 [27

Headache Al 550 204 |37.1 |33.0 |41.3 [480 [246 |51.3 |46.7 [55.8
Grade 3 550 |19 [35 |21 |53 480 |26 |54 |36 |78

Related 550 176 [32.0 |28.1 |36.1 |480 |219 |45.6 |41.1 |50.2

Grade 3Related  [550 |18 |33 [20 [5.1 [480 |24 [50 [32 [7.3

Myalgia All 550 |278 |50.5 |46.3 |54.8 |480 [295 |61.5 |56.9 [65.8
Grade 3 550 |24 |44 |28 |64 480 |25 |52 |34 |76

Related 550 265 [48.2 |43.9 |524 |480 |285 |59.4 |54.8 |63.8

Grade 3Related  [550 [22 [40 [25 |60 [480 [22 |46 [29 |69

Rash Al 550 |33 [60 |42 |83 [480 |25 [52 (34 |76
Grade 3 550 |2 |04 00 |13 [480 |0 [0.0 [0.0 |08

Related 550 |26 |47 |31 |69 480 |18 [38 [22 |59

Grade 3Related  |550 |1 [02 00 [10 [480 |0 [00 [0.0 [0.8

| Temperature/(Axillary) (°C) Al 550 |41 |75 |54 |10.0 |480 48 [10.0 |75 [130
>39.0 550 [2 04 (00 |13 480 |3 06 |01 [18

Related 550 |29 [53 [36 [75 [480 [39 [81 |58 [109

>39.0 Related 550 |1 |02 |00 [1.0 [480 |3 [06 [0.1 1.8

Urticaria All 550 [15 [27 [15 |45 480 |15 |31 |18 |51
Grade 3 550 |1 [02 00 [1.0 [480 |1 [02 [00 [1.2

Related 550 |13 [24 [13 |40 [480 |11 [23 [1.1 |41

Grade 3Related  |550 [0 [00 [0.0 07 [480 [0 0.0 [00 0.8

Group (0,6) = Females aged 9-14 years who received 2 doses of GSK Biologicals’ HPV-16/18 L1 VLP AS04 vaccine at

Day 0 and Month 6

Group (0,1,6) = Females aged 15-25 years who received 3 doses of GSK Biologicals' HPV-16/18 L1 VLP AS04
vaccine at Day 0, Month 1 and Month 6
For each dose and overall/subject:
N=number of subjects with at least one documented dose
n(%) = number (percentage) of subjects reporting the symptom at least once

For Overall/dose:

N= number of documented doses
n(%) = number (percentage) of doses followed by at least one type of symptom
95%Cl= Exact 95% confidence interval; LL = lower limit, UL = upper limit
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Group(0,12)
95 % CI
|Symptom Type N n % LL uL
Overall/subject
Arthralgia Al 413 93 [225 [186 269
Related 413 |83 [201 [163 243
Grade 3 413 |8 1.5 0.5 3.1
Related*Grade 3 413 |4 1.0 0.3 2.5
Fatigue Al 413 215 [521 471 [57.0
Related 413|185 [448 309 407
Grade 3 413 21 |51 3.2 7.7
Related*Grade 3 413 |16 [39 2.2 6.2
|Gastrointestinal All 413 |77 186 |150 [22.7
Related 413 |62 150 [117 [188
Grade 3 413 |7 1.7 0.7 3.5
Related*Grade 3 413 |4 1.0 0.3 2.5
Headache Al 413|185 |448 399 497
Related 413|148 (358 312 407
Grade 3 413 |16 [39 2.2 6.2
Related*Grade 3 413 |12 29 15 5.0
Myalgia All 413 221 |535 [486 |584
Related 413 201 [487 438 [536
Grade 3 413 |15 [36 2.0 5.9
Related*Grade 3 413 |12 |29 15 5.0
Rash All 413 29 |70 48 99
Related 413 |28 [6.8 46 9.6
Grade 3 413 |0 0.0 0.0 09
Related*Grade 3 413 [0 0.0 0.0 09
Temperature/(Axillary) (°C) Al 41342 [102 |74 [135
Related 413 32 |77 54 10.8
>39.0 413 |1 02 0.0 13
Related*>39.0 413 |1 0.2 0.0 13
Urticaria Al 413 |13 [31 1.7 5.3
Related 413 |12 [29 15 5.0
Grade 3 413 |0 0.0 0.0 09
Related*Grade 3 413 [0 0.0 0.0 09
Group(0,12) = Females aged 9-14 years who received 2 doses of GSK Biologicals HPV-16/18 L1 VLP AS04 vaccine at
Day 0 and Month 12
For each dose and overall/subject:

N = number of subjects with at least one documented dose

n/% = number/percentage of subjects reporting the symptom at least once
For Overall/dose:

N = number of documented doses

n/% = number/percentage of doses followed by at least one type of symptom
95%CI = Exact 95% confidence interval; LL = lower limit, UL = upper limit
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|V‘0 02|V40_06(V20_06| HPV | Total

N=16 | N=24 [N=20 | N=83
Characteristics [Categories % [n]% [n]% [n]% |n[%
Ectopic pregnancy 430 o] [0} [z

Elective termination NO apparent congenital anomaly |5 217[3 [18.8[3 [12.5[5 [25.0[16[19.3

Elective termination ital anomal 0- (0] 1420 )] |12

Live infant NO apparent congenital anomaly 15]65.2[12(75.0|15|62.5[12|60.054|65.1
Lost to follow up [1T[43Jo[ Jo[ Jo[ [1h2
Pregnancy ongoing o]- 1163 ]2 [83 [2 [10.0[5 [6.0
Spontaneous abortion NO apparent congenital anomaly [1 [43 [0 [ [3 [12.5[1 [5.0 [5 [6.0

V40_02 = HPV-16/18(40,40) AS04 0,2 m
V40_06 = HPV-16/18(40,40) AS04 0,6m
V20_06 = HPV-16/18(20,20) AS04 0,6 m
HPV = HPV-16/18(20,20) AS04 0,1,6m

N = number of Subjects

n = number of in a given category

% = n / Number of with available results x 100
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