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Key findings

In females aged 25 years and over there was

»

Low-certainty evidence of little to no difference in HPV 16 or 18-
related CIN2+ for 2- or 4-valent HPV vaccine compared to
placebo

Low-certainty evidence of little to no difference in HPV 6, 11, 16,
or 18-related CIN2+ or condyloma for 4-valent HPV vaccine
compared to placebo

Moderate-certainty evidence of reduced HPV 16 or 18-related
persistent infection for 2- or 4-valent HPV vaccine compared to
placebo

Moderate-certainty evidence of reduced HPV 6, 11, 16, or 18-
related persistent infection for 4-valent HPV vaccine compared
to placebo

High-certainty evidence of significantly higher GMTs and higher
rate of seroconversion for HPV 16 and 18 with 2-valent HPV
vaccine compared with control (hepatitis B) vaccine at 7 months
follow-up

Low-certainty evidence of significantly higher GMTs for HPV 16
and 18 with 2-valent HPV vaccine compared with 4-valent HPV
vaccine at 7 months to 5 years follow-up

Low-certainty evidence of little to no difference in rate of
seropositivity to HPV 16 at 7 months to 5 years follow-up
between 2-valent HPV vaccine and with 4-valent vaccine.
Low-certainty evidence of significantly higher rate of
seropositivity for HPV 18 with 2-valent HPV vaccine compared
with 4-valent HPV vaccine at 1 to 5 years follow-up.




Abstract

Background

Human papilloma virus (HPV) is the most common viral
infection of the reproductive tract and causes a range of
conditions in females and males, including precancerous
lesions that may progress to cancer. In this Target Update,
we review and analyse evidence for the protection afforded
by prophylactic HPV vaccines in women over 25 years.

Objectives
To evaluate the efficacy and immunogenicity of HPV
vaccines in females over 25 years.

Search methods

We updated a previous review performed by Cochrane
Response in 2016, searches were conducted for this update
from June 2016 to August 2018, and all relevant studies

regardless of language or publication status were screened.

We searched the following databases: Cochrane Central
Register of Controlled Trials (CENTRAL), published in The
Cochrane Library; MEDLINE (PubMed); EMBASE (OVID). We
searched the WHO International Clinical Trials Registry
Platform and ClinicalTrials.gov, to identify ongoing trials.
We searched the reference lists of relevant systematic
reviews published within the search dates. We contacted
the pharmaceutical industry for any potential relevant
study through the WHO Initiative for Vaccines Research
Department (IVR).

Selection criteria

Randomised controlled trials (RCTs) were eligible for
inclusion. The studies in this document focus on the
comparisons of HPV vaccine versus placebo, no vaccine, or
control vaccine, and HPV vaccine versus other HPV vaccine
in females over 25 years.

Data collection and analysis

Two review authors independently assessed trial eligibility
and risk of bias and extracted data. Rate ratios (RR) with
95% confidence intervals (Cl) were calculated for binary
outcomes reported as rates. For continuous data, where
GMTs were reported, we calculated the data as mean
differences (95% ClI) on the log scale and re-expressed as
ratio of GMTs.

Main Results

We included five RCTs (China3, Italy2, Multinationall2,
Multinationall3, and USA8). China3 compared 2-valent
vaccine with hepatitis B vaccine (control vaccine) in 1202
females aged 26 to 45 years. Italy2 compared 2-valent HPV
vaccine versus no vaccine in 832 females aged 25 years.
Multinationall2 compared 3 doses 4-valent vaccine to
placebo in 3819 females aged 24 to 45 years old,
Multinationall3 compared 3 doses 4-valent vaccine to
placebo in 5752 females aged over 25 years, and USA8
compared 3 doses 2-valent to 3 doses 4-valent HPV vaccine
in women aged 18 to 45 years old, we present here the
subset of 1106 females aged 27 to 45 years.

No randomised studies were identified that reported data
on the efficacy or immunogenicity of the 9-valent HPV
vaccine, or that compared different intervals between
doses in females aged > 25 years.

The risk of bias was low for China3, Multinational12, and
Multinationall3. Italy2 and USA8 were considered at
unclear risk of selection bias because randomisation and
allocation concealment methods were not clearly reported,
and Italy2 at high risk of performance bias since the study
was not blinded.

2-valent or 4-valent HPV vaccine versus placebo or no
vaccine in women over 25 years - clinical outcomes

Italy2, Multinationall12, and Multinationall3 reported
clinical outcomes at 30 months to 7 years follow-up.

For the outcome HPV 16 or 18-related cervical
intraepithelial neoplasia, grade 2 and above (CIN2+) there
was low-certainty evidence of little to no difference
between 2- or 4-valent HPV vaccine versus placebo in
women over 24 years old at up to 7 years follow-up in the
intention-to-treat (ITT) analysis (RR 0.74, 95% CI 0.52 to
1.05, 9121 participants, 2 RCTs). In the per protocol analysis
HPV vaccines (2-valent and 4-valent) showed a significant
beneficial effect compared to placebo reducing HPV 16 or
18-related CIN2+ by 84% at up to 7 years follow-up (RR 0.16,
95% CI 0.04 to 0.73, 6836 participants, 2 RCTs).

For the outcomes of HPV 6, 11, 16, or 18-related CIN2+ and
HPV 6, 11, 16, or 18-related condyloma, there was low-
certainty evidence of little to no difference between 4-
valent vaccine and placebo in 24-45-year old women at a
mean of 3.8 years follow-up in both the ITT and per
protocol analyses.

For the outcome of persistent HPV infection there was
moderate-certainty evidence that 2- or 4-valent HPV
vaccine reduced persistent infection caused by HPV 16 or
18 in women over 24 years old compared with placebo at
up to 7 years follow-up in both the ITT (RR 0.17,95% CI 0.10
to 0.29, 7327 participants, 2 RCTs) and per protocol
analyses. There was moderate-certainty evidence that 4-
valent HPV vaccine reduced persistent infection caused by
HPV 6, 11, 16 or 18 in 24-45-year old women compared with
placebo at a mean of 3.8 years follow-up in both the ITT (RR
0.52,95% Cl 0.42 to 0.65, 3769 participants, 1 RCT) and per
protocol analyses.

For the outcome of HPV 16 or 18-related infection there was
very low-certainty evidence of little to no difference
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between 2-valent vaccine and no vaccine in 25-year old
women at 30 months follow-up.

2-valent HPV vaccine versus control vaccine in women over
25 years - immunogenicity outcomes

China3 reported immunogenicity outcomes at 7 months
(one month after last vaccine dose) follow-up.

There was high-certainty evidence that 2-valent vaccine
increased GMTs for HPV 16 and 18 when compared with
placebo (means of 6439.8 EU/mL (HPV 16) and 3563.3
EU/mL (HPV 18) in the vaccine group). Seroconversion for
HPV 16 and 18 was 100% and 99% respectively (high-
certainty evidence).

2-valent HPV vaccine versus 4-valent HPV vaccine in women
over 25 years - immunogenicity outcomes

USAS8 reported immunogenicity outcomes at 7 months to 5
years follow-up.

There was low-certainty evidence that 2-valent vaccine
increased GMTs for HPV 16 and 18 when compared with 4-
valent HPV vaccines in 27 to 45-year old females at 7
months to 5 years follow-up. For HPV 16 seropositivity
there was low-certainty evidence of little to no difference
between 27 to 45-year old women that received 2-valent or
4-valent HPV vaccine at 7 months to 5 years follow-up. For
HPV 18 seropositivity there was low-certainty evidence of
little to no difference between 27 to 45-year old women
that received 2-valent or 4-valent HPV vaccine at 7 months
to 1 year follow-up; for 27-35-year old women there was a
higher rate of seropositivity with 2-valent vaccine from 1 to
5 years follow-up, and for 36-45-year old women there was

a higher rate of seropositivity with 2-valent vaccine from
1.5 to 5 years follow-up.

Implications and conclusions

There was no difference between 2-valent or 4-valent HPV
vaccine and control on HPV 6, 11, 16, or 18-related CIN2+ or
condyloma in women over the age of 25. In a per protocol
analysis of women who received all three doses of HPV
vaccine, the 2-valent and 4-valent HPV vaccines prevented
HPV 16 or 18-related CIN2+ compared to controlatupto 7
years follow-up. There was moderate certainty evidence of
a benefit with 2-valent or 4-valent HPV vaccines to prevent
HPV 6, 11, 16, or 18-related persistent infection compared
to control.

There was evidence of higher HPV 16 and 18-related GMTs
and seropositivity with the 2-valent compared to the 4-
valent vaccine at up to 5 years follow-up.
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Summary of Findings: 2-valent or 4-valent HPV vaccine versus placebo or no vaccine in women over 25 years - clinical outcomes

Participants: Females aged 25 years and older (HPV serostatus mixed at baseline)
Setting: Australia, Canada, Colombia, France, Germany, Italy, Mexico, the Netherlands, Peru, Philippines, Portugal, Russia, Singapore, Spain, Thailand, the UK, and the USA
Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) or 4-valent HPV vaccine (3-doses (Day 0, Month 2, Month 6)) versus placebo (vaccine adjuvant) or no vaccine

Outcome Plain language summary Absolute effect Relative effect (95% Cl) Certainty of
Placebo or no 2- or 4-valent HPV Ne° of participants & studies | the evidence
vaccine vaccine (GRADE)

There is low-certainty evidence that females

CIN2+ associated with HPV 16/18 | 'cc¢Ving HPVvaccine had little to no. 12 per 1,000 RR 0.74 (0.52 to 1.05) *

follow up: up to 7 years / difference in incidence of CIN2+ associated 16 per 1,000 8 th)) 17)’ 9121 paﬁticipants in)2 RCTs E—)O@\?qu

with HPV 16 or 18 compared to females
receiving placebo
There is low-certainty evidence that females

CIN2+ associated with HPV rgcelvmg 4'-v§Ier.1t HPV vaccine had llt’Fle to no 11 per 1,000 RR0.77 (0.44 to 1.37) D00

6/11/16/18 difference in incidence of CIN2+ associated 14 per 1,000 (6 t0 20) 3769 participants in 1 RCT LOW 2

follow up: 3.8 years (mean) with HPV 6, 11, 16, or 18 compared to females

receiving placebo
. . . . There is moderate-certainty evidence that

1P:/r:|85tent infection with HPV females receiving HPV vaccine had a lower 46 per 1,000 8 per 1,000 RR0.17(0.10t0 0.29) APDO

incidence of persistent HPV 16 or 18 infection ’ (5to 13) 7327 participantsin 2 RCTs MODERATE?3

follow up: up to 7 years .

than females receiving placebo
. . . . There is moderate-certainty evidence that
GP/e;:;itGe/:tsmfectlon with HPV females receiving HPV vaccine had a lower 112 per 1,000 58 per 1,000 RR 0.52 (0.42 to 0.65) § ADR0
incidence of persistent HPV 6, 11, 16, or 18 ’ (47 to 73) 3769 participantsin 1 RCT MODERATE?3
follow up: 3.8 years (mean) . ] )
infection than females receiving placebo
There is very low-certainty evidence that
Infection HPV 16 females receiving 2-valent HPV vaccine had 67 per 1,000 32 per 1,000 RR0.47 (0.19t0 1.12) ®000
follow up: 30 months little to no difference in HPV 16 infection ’ (13to 76) 618 participantsin 1 RCT VERY LOW 14
compared to females receiving no vaccine
There is very low-certainty evidence that
Infection HPV 18 females receiving 2-valent HPV vaccine had 14 per 1,000 16 per 1,000 RR 1.14 (0.29t0 4.52) ®000
follow up: 30 months little to no difference in HPV 18 infection ’ (4to 63) 618 participantsin 1 RCT VERY LOW 24
compared to females receiving no vaccine
There is low-certainty evidence that females
receiving 4-valent HPV vaccine had little to no
;T:)‘:{LOPT;:;\Q:Z%:::A;S difference in condyloma associated with HPV | 6 per 1,000 ?liirgl)’ooo 3R$6%‘£:)Saigi'czii;cr)]tls'?:)luRCT E—)OG—\?VOZO
6,11, 16, or 18 compared to females receiving
placebo
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Cl= confidence interval; CIN2+= cervical intraepithelial neoplasia, grade 2 and above; HPV=human papilloma virus; RR=risk ratio; RCT=randomised controlled trial

*ITT analysis. The per protocol analysis showed a significant beneficial effect with HPV vaccine (RR 0.16 (95% CI 0.04 to 0.73), 6836 participants, 2 RCTs). T ITT analysis. The per protocol analysis
also showed no significant beneficial effect with HPV vaccine (RR 0.17 (95% CI 0.02, 1.38), 3222 participants, 1 RCT). T ITT analysis, the per protocol analysis also showed a significant beneficial
effect with HPV vaccine (RR 0.11 (0.06 to 0.20), 6651 participants, 2 RCTs) § ITT analysis, the per protocol analysis also showed a significant beneficial effect with HPV vaccine (RR 0.11 (0.05 to
0.21), 3222 participants, 1RCT) [l ITT analysis, the per protocol analysis also showed no significant beneficial effect with HPV vaccine (RR 0.07 (0.00 to 1.17), 3222 participants, 1 RCT)

! Downgraded two levels for imprecision: few events and 95% Cls include both no effect and benefit for HPV vaccine
2 Downgraded two levels for imprecision: few events and 95% Cls include both benefit for both HPV vaccine and placebo as well as no effect

3 Downgraded one level for imprecision: few events
“Downgraded one level for risk of bias: randomization and allocation concealment methods were not clearly reported; the study was not blinded to participants and study personnel
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Forest plot: 2-valent or 4-valent HPV vaccine versus placebo or no vaccine in women over 25 years - clinical outcomes

Participants: Females aged 25 years and older (HPV serostatus mixed at baseline)
Setting: Australia, Canada, Colombia, France, Germany, Italy, Mexico, the Netherlands, Peru, Philippines, Portugal, Russia, Singapore, Spain, Thailand, the UK, and the USA
Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) or 4-valent HPV vaccine (3-doses (Day 0, Month 2, Month 6)) versus placebo (vaccine adjuvant) or no vaccine

Outcome Forest plot Certainty of the
evidence
(GRADE)
CIN2+ Dose
associated with HPV 16/18 schedule Vaccine Control RR (95% CI)
ImT
Multinational12, 4-valent 0,2,6 21/1865 27/1856 — 0.78 (0.44, 1.37)
Multinational13, 2-valent 0,1,6 3212708 45/2692 -1 0.71(0.45, 1.11)
Subtotal 0 0.74 (0.52, 1.05)
CIN2+ associated with HPV 16/18
/ Per protocol @@OO
follow up: up to 7 years LOW
Multinational12, 4-valent 0,2,6 1/1600 6/1573 : 4 0.16 (0.02, 1.36)
Multinational13, 2-valent 0,1,6 1/1851 6/1812 L g 0.16 (0.02, 1.36)

Subtotal Q 0.16 (0.04, 0.73)

0197 1 50.7

Favours vaccine Favours control
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CIN2+ associated Vaccine schedule  4-yalent Control RR (95% ClI)
with HPV 6/11/16/18 vaccine

ITT

Multinational12, 4-valent 0,2, 6 21/1865 27/1856 — 0.78 (0.44, 1.37)

CIN2+ associated with HPV
6/11/16/18 ——— ®@D0O0

follow up: 3.8 years (mean) LOW
Multinational12, 4-valent 0, 2, 6 11614 6/1601 - 0.17 (0.02, 1.38)

T T
.02 1 50
Favours vaccine Favours control
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Persistent Dose

infection with HPV 16/18 schedule Vaccine Control RR (95% CI)

ITT

Multinational12, 4-valent 0,2,6 18/1775 84/1694 — 0.21(0.13, 0.35)

Multinational13, 2-valent 0,1,6 10/1979 81/1879 —_— 0.12 (0.06, 0.23)

Subtotal <> 0.17(0.10, 0.29)
Persistent infection with HPV
16/18 Per protocol DDDO
follow up: up to 7 years o MODERATE

Multinational12, 4-valent 0,2,6 7/1594 50/1529 —_—— 0.14 (0.06, 0.30)

Multinational13, 2-valent 0,1,6 6/1809 67/1719 —_—r 0.09 (0.04, 0.20)

Subtotal O 0.11(0.06, 0.20)

| |
.0383 1 261
Favours vaccine Favours control
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Persistent infection with HPV
6/11/16/18
follow up: 3.8 years (mean)

Persistent infection
associated with

Vaccine schedule

HPV 6/11/16/18

ITT

Multinational12, 4-valent 0, 2, 6
per protocol

Multinational12, 4-valent 0, 2,6

4-valent
vaccine

Control

110/1776  211/1672

9/1606

85/1522 H_

RR (95% Cl)

0.52 (0.42, 0.65)

0.11 (0.05, 0.21)

T
.0632

1
Favours vaccine

T
18.8
Favours control

SDD0
MODERATE
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Infection with Vaccine schedule 2-valent  No vaccine RR (95% CI)
HPV 16/18 vaccine
HPV 16
Italy2, 2-valent 0,1,6 6/182 29/401 ® 0.47 (0.20, 1.12)
Infection HPV 16/18 D000
follow up: 30 months HPV 18 VERY LOW
Italy2, 2-valent 0,1,6 3/185 6/424 » 1.14 (0.29, 4.52)
T T
2 1 5
Favors vaccine Favors no vaccine
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Condyloma associated Vaccine schedule 4-valent Control RR (95% CI)
with HPV 6/11/16/18 vaccine
ITT
Multinational12, 4-valent 0,2,6 7/1879 12/1871 T 0.58 (0.23, 1.48)
Condyloma HPV 6/11/16/18 DP00
follow up: 3.8 years (mean) per protocol LOW
L &
Multinational12, 4-valent 0,2,6 0/1615 7/1600 N e 0.07 (0.00, 1.16)
T T

.00379 1 264
Favours vaccine Favours control

Cl= confidence interval; CIN2+= cervical intraepithelial neoplasia, grade 2 and above; HPV=human papilloma virus; RR=risk ratio
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Summary of Findings: 2-valent HPV vaccine versus control vaccine in women over 25 years - immunogenicity outcomes

Participants: 26 to 45-year old females (HPV seronegative at baseline)

Setting: China

Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) versus control vaccine (Hepatitis B vaccine)

Outcome Plain language summary Absolute effect Relative effect (95% Cl) Certainty of
Control (Hep B) | 2-valent HPV Ne° of participants & studies the evidence
vaccine vaccine (GRADE)

GMTs for HPV 16 There is high-certainty evidence that 26-45- Mean: Mean: Ratio of GMTs 532.2 (473.1 to 598.7) DDDD

follow up: 7 months year old women receiving 2-valent HPV 12.1 EU/mL 6439.8 EU/mL 1197 participantsin 1 RCT HIGH

vaccine had higher GMTs for HPV 16 and HPV .

GMTs for HPV 18 18 than those receiving Hepatitis B control Mean: Mean: Ratio of G.M.Ts 409:6 (365.7 to 458.7) PPPD

follow up: 7 months vaccine 8.7 EU/mL 3563.3 EU/mL 1197 participantsin 1 RCT HIGH

Seroconversion for HPV 16 There is high-certainty evidence that 26-45- RR 5.10 (4.12 to0 6.32) PPPD

follow up: 7 months year old women receiving 2-valent HPV 19% (67/344) 100% (345/345) 689 participantsin 1 RCT HIGH

. vaccine had a higher rate of seroconversion to

Seroconversion for HPV 18 HPV 16 and HPV 18 than those receiving 349% (135/401) 99% (363/365) RR 2.95 (.2..57 to %.39) PDDD

follow up: 7 months Hepatitis B control . 766 participants in 1 RCT HIGH

patitis B control vaccine

Cl= confidence interval; GMT= Geometric mean titre; HPV= human papilloma virus; EU= ELISA units; RCT=randomised controlled trial; RR=risk ratio
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Forest plot: 2-valent HPV vaccine versus control vaccine in women over 25 years - immunogenicity outcomes
Participants: 26 to 45-year old females (HPV seronegative at baseline)

Setting: China
Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) versus control vaccine (Hepatitis B vaccine)

Outcome Forest plot Certainty of the
evidence
(GRADE)
HPV 16 2-valent, mean (95% Cl) Control (HepB), mean (95% Cl) Ratio of GMTs (95% Cl) Timepoint
GMTs for HPV 16 and 18 China3 6439.8 (6039.8, 6866.3) 12.1(11,13.4) 532.2(473.1,598.7) Month 7
DDDD
follow up: 7 months HPV 18 2-valent Control (HepB) Ratio of GMTs (95% Cl) Timepoint HIGH
China3 3563.3 (3310, 3836) 8.7(8,9.5) 409.6 (365.7, 458.7) Month 7
Serotype Vaccine schedule 2-valent Control RR (95% CI)
Study vaccine (Hep B vaccine)
HPV 16
China3 0,1,6 345/345 67/344 — 5.10 (4.12, 6.32)
Seroconversion for HPV 16 and
18 HPV 18 DDDD
HIGH
follow up: 7 months
China3 0,1,6 363/365 135/401 - 2.95 (2.57, 3.39)
T T
5 1 10
Favours vaccine Favours control

Cl= confidence interval; GMT= Geometric mean titre; HPV= human papilloma virus; RR=risk ratio
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Summary of Findings: 2-valent HPV vaccine versus 4-valent HPV vaccine in women over 25 years - immunogenicity outcomes

Participants: 27 to 45-year old females (HPV sero-status mixed at baseline)

Setting: USA
Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) versus 4-valent HPV vaccine (3-doses (Day 0, Month 2, Month 6))

Outcome Plain language summary Absolute effect Relative effect (95% Cl) Certainty of
4-valent HPV 2-valent HPV Ne of participants & the evidence
vaccine vaccine studies (GRADE)

follow up: 7 . . . Mean: 4958.4 Mean: 23907.9 Ratio of GMTs 4.82 (3.44 to
months There is low-certainty evidence that 27-35-year old EU/mL EU/mL 6.75)

GMTs for HPV 16 women receiving 2-valent HPV vaccine had higher 175 participantsin 1 RCT @200

in 27-35- MTs for HPV 16 th h iving 4- i . . 12

in 27-35-year olds follow up: 60 G s or 6 than those receiving v*alent Mean: 346.4 Mean: 1925.3 Ratio of GMTs 5.56 (3.07 to LOW

months vaccine at 7 months to 5 years follow-up EU/mL EU/mL 10.07)

72 participants in 1 RCT
follow up: 7 . . . Mean: 7634.4 Mean: 17301.5 Ratio of GMTs 2.27 (1.60 to
months There is low-certainty evidence that 36-45-year old EU/mL EU/mL 3.22)

GMTs for HPV 16 women receiving 2-valent HPV vaccine had higher 179 participants in 1 RCT D00

. aE. L - 15

in 36-45-year olds follow up: 60 GMT§ for HPV 16 than those receiving 4 v*alent Mean: 764.9 Mean: 1784.5 Ratio of GMTs 2.33 (1.28to | LOW

months vaccine at 7 months to 5 years follow-up EU/mL EU/mL 4.24)

93 participantsin 1 RCT
follow up: 7 . . . Mean: 1043.0 Mean: 9501.6 Ratio of GMTs 9.1 (6.33 to
months There is low-certainty evidence that 27-35-year old EU/mL EU/mL 13.11)

GMTs for HPV 18 women receiving 2-valent HPV vaccine had higher 212 participantsin 1 RCT @200

in 27-35- ld GMTs for HPV 18 than th iving 4-valent i . . 12

in year olds follow up: 60 s or an those receiving v*a en Mean: 74.4 Mean: 967.2 Ratio of GMTs 13.00 (7.53to | LOW

months vaccine at 7 months to 5 years follow-up EU/mL EU/mL 22.46)

90 participants in 1 RCT
follow up: 7 . o Mean: 1438.8 Mean: 9845.5 Ratio of GMTs 6.84 (4.83 to
months There is low-certainty evidence that 36-45-year old EU/mL EU/mL 9.70)

GMTs for HPV 18 women receiving 2-valent HPV vaccine had higher 201 participants in 1 RCT P00

i -45- MTs for HPV 18 th h iving 4- i . . 12

in 36-45-year olds follow up: 60 G s or 8 than those receiving v*alent Mean: 105.3 Mean: 816.6 Ratio of GMTs 7.75 (4.56 to LOW

months vaccine at 7 months to 5 years follow-up EU/mL EU/mL 13.19)
106 participants in 1 RCT
follow up: 7 There is low-certainty evidence that 27-35-year old RR 1.00 (not estimable)
cpe e . . . 100% (85/85 100% (90/90 .- .

Seropositivity for | months females receiving 2-valent HPV vaccine had little to 6 (85/85) 6(50/50) 175 participants in 1 RCT BBO0

HPV 16 in 27-35- ) no difference in ratio of seropositivity for HPV 16 e

year olds follow up: 60 compared to those receiving 4-valent HPV vaccine at | 97% (28/29) 100% (43/43) RR 1'04. ((.)'95 to.1.14) LOW

months . 72 participants in 1 RCT
7 months to 5 years follow-up

follow up: 7 There is moderate-certainty evidence that 36-45-year 0 0 RR 1.00 (not estimable)

months old females receiving 2-valent HPV vaccine had little 100% (83/83) 100% (96/96) 179 participantsin 1 RCT
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Seropositivity for

to no difference in ratio of seropositivity for HPV 16

with 2-valent vaccine from 1.5 to 5 years follow-up*

HPV 16 in 36-45- follow up: 60 compared to those receiving 4-valent HPV vaccine at | 96% (45/47) 100% (46/46) RR 1'04. ((.)'97 to.1.12) AR
months . 93 participantsin 1 RCT LOW 12
year olds 7 months to 5 years follow-up
follow up: 7 There is low-certainty evidence that 27-35-year old RR 1.02 (0.99 to 1.05) ®P00
Seropositivity for months fema.les recei\{ing 2.-valent HPV \./a‘c.cine had little to 98% (99/101) 100% (102/102) 203 participants in 1 RCT LOW 12
HPV 18 in 27-35- no difference in ratio of .se.roposmwty for HPV 1§
year olds follow up: 60 | compared to those receiving 4-valent HPV vaccine at 619% (22/36) 98% (53/54) RR 1.61(1.23 t0 2.09) ®P00
months 7 months, but a higher rate of seropositivity with 2- 90 participants in 1 RCT LOW 12
valent vaccine from 1 to 5 years follow-up*
follow up: 7 There is low-certainty evidence that 36-45-year old RR 1.00 (not estimable) ®P00
Seropositivity for months fema.les recei\{ing 2.-valent HPV \./a.c.cine had little to 100% (51/91) 100% (110/110) 201 participantsin 1 RCT LOW 12
HPV 18 in 36-45- no difference in ratio of §(e.rop05|t|V|ty for HPV 1§
year olds follow up: 60 | compared to those receiving 4-valent HPV vaccine at 75% (38/51) 100% (55/55) RR1.34 (1.14 to 1.58) ®P00
months 7 to 12 months, but a higher rate of seropositivity 106 participantsin 1 RCT LOW 12

Cl= confidence interval; GMT= Geometric mean titre; HPV= human papilloma virus; EU= ELISA units; RCT=randomised controlled trial; RR=risk ratio

* See forest plot for all timepoints, including 7 months, 1 year, 1.5 years, 2 years, 3 years, 4 years, and 5 years

! Downgraded one level for risk of bias: randomization and allocation concealment methods were not clearly reported

2Downgraded one level for imprecision: few participants
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Forest plot: 2-valent HPV vaccine versus 4-valent HPV vaccine in women over 25 years - immunogenicity outcomes

Participants: 27 to 45-year old females (HPV serostatus mixed at baseline)
Setting: USA
Comparison: 2-valent HPV vaccine (3-doses (Day 0, Month 1, Month 6)) versus 4-valent HPV vaccine (3-doses (Day 0, Month 2, Month 6))

Outcome Forest plot Certainty of the

evidence
(GRADE)

Study, age at N N Vaccine schedule Vaccine schedule Ratio of

administration, timepoint 2-valent 4-valent 2-valent 4-valent GMTs (85% CI)

HPV 18

USAS, 27-35 years, Month 07 80 85 0.1.8 0.2, —— 4.82 (3.44, 6.75)

USAS, 38-45 years, Month 07 96 83 0.1.8 0.2.8 —— 2.27 (1.60, 3.22)

USAS, 27-35 years, Month 12 01 85 0.1.8 0.2,6 R 4.23 (2.78. 6.42)

USAS, 28-45 years, Month 12 -] 23 0.1.6 0.2,8 el 2.85 (1.77. 3.99)

USAS, 27-35 years, Month 18 87 83 0.1.8 0.2.8 —_—— 4.22 (2.80, 6.34)

USAS, 28-45 years, Month 18 20 82 0.1.8 0.2,8 D S 2.36 (1.58, 3.52)

USAS, 27-35 years, Month 24 84 79 0.1.8 0.2, —— 3.67 (2.43,5.53)

USAS, 36-45 years, Month 24 87 80 0.1.8 0.2.6 — 2.35 (1.56, 3.54)

USAS, 27-35 years, Month 38 83 49 0.1.8 0.2,6 . 3.78 (2.8, 6.01)

USAS, 38-45 years, Month 38 81 57 0.1.8 0.2.8 —_— 2.18 (1.32, 3.59)

USAS, 27-35 years, Month 48 54 51 0.1.8 0.2,6 D S— 3.02 (1.75. 5.20)

USAS, 38-45 years, Month 48 51 54 0.1.8 0.2.8 D a— 2.04 (1.12,3.73)

USAS, 27-35 years, Month 60 43 20 0.1.8 0.2.8 —_— 5.56 (3.07. 10.07)

USAS, 36-45 years, Month 60 48 47 0.1.8 0.2.6 e s— 2.33(1.28, 4.24)

MTs for HPV 1 1
GMTs for 6 and 18 e P00

follow u p: 7 to 60 months USAS, 27-35 years, Month 07 110 102 0.1.8 0.2,8 — 9.11 (6.33, 13.11) LOW

USAS, 26-45 years, Month 07 110 o1 0.1.8 0.2,8 — 6.84 (4.83, 9.70)
USAS, 27-35 years, Month 12 105 102 0.1,8 0.2,8 el 8.09 (5.50, 11.88)
USAS, 28-45 years, Month 12 104 01 0.1.8 0.2,8 el 6.99 (4.72, 10.36)
USAS, 27-35 years, Month 18 101 99 0.1.8 0.2,8 . e 9.77 (6.70, 14.24)
USAS, 36-45 years, Month 18 103 01 0.1.8 0.2,8 — 7.86 (5.30. 11.66)
USAS, 27-35 years, Month 24 038 04 0.1.8 0.2,6 e 8.85 (6.08, 12.92)
USAS, 28-45 years, Month 24 100 88 0.1.8 0.2,8 —— 7.66 (5.02, 11.68)
USAS, 27-35 years, Month 38 75 81 0.1.8 0.2.6 —— 9.25 (5.77. 14.85)
USAS, 26-45 years, Month 38 7 81 0.1.8 0.2,8 e e 8.75 (5.36, 14.30)
USAS, 27-35 years, Month 48 88 50 0.1.8 0.2.8 ——— 12.78 (8.02, 20.34)
USAS, 36-45 years, Month 48 81 81 0.1.8 0.2.6 — 8.57 (5.18, 14.18)
USAS, 27-35 years, Month 80 54 28 0.1,6 0.2,8 iy 13.00 (7.53, 22.46)
USAS, 38-45 years, Month 60 55 51 0.1.8 0.2.8 ——— 7.75 (4.56. 13.19)

| |

5 1 20

Favours 4-valent Favours 2-valent
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HPV 16 2-valent 4-valent RR (95% ClI) Timepoint
USA8, 27-35 years 90/90 85/85 RR 1.00 (not estimable) Month 7
USAS8, 36-45 years 96/96 83/83 RR 1.00 (not estimable) Month 7
USA8, 27-35 years 91/91 84/85 1.01(0.98, 1.05) Month 12
USAS8, 36-45 years 89/89 83/83 RR 1.00 (not estimable) Month 12
USAS, 27-35 years 87/87 82/83 1.01(0.98, 1.05) Month 18
USAS8, 36-45 years 90/90 82/82 RR 1.00 (not estimable) Month 18
USA8, 27-35 years 84/84 77/79 1.03 (0.98, 1.07) Month 24
USAS8, 36-45 years 87/87 80/80 RR 1.00 (not estimable) Month 24
USAS8, 27-35 years 63/63 49/49 RR 1.00 (not estimable) Month 36
USAS8, 36-45 years 61/61 57/57 RR 1.00 (not estimable) Month 36 DD00
USAS, 27-35 years 54/54 49/51 1.04(0.97, 1.11) Month 48 LOW
Seropositivity for HPV 16 and 18
USAS, 36-45 years 50/51 53/54 1.00 (0.95, 1.05) Month 48
follow up: 7 to 60 months
USA8, 27-35 years 43/43 28/29 1.04 (0.95, 1.14) Month 60
USA8, 36-45 years 46/46 45/47 1.04(0.97,1.12) Month 60
HPV 18 2-valent 4-valent RR (95% ClI) Timepoint
USAS8, 27-35 years 102/102 99/101 1.02 (0.99, 1.05) Month 7
USA8, 36-45 years 110/110 91/91 RR 1.00 (not estimable) Month 7
USA8, 27-35 years 104/105 92/102 1.20(1.03,1.17) * Month 12
USA8, 36-45 years 104/104 90/91 1.01(0.98, 1.04) Month 12
USA8, 27-35 years 101/101 74/99 1.34(1.19,1.50) * Month 18
USA8, 36-45 years 102/103 79/91 1.14(1.05,1.24) * Month 18
USAS8, 27-35 years 98/98 68/94 1.38(1.22, 1.56) * Month 24
USA8, 36-45 years 99/100 68/88 1.28(1.14,1.44) * Month 24
USA8, 27-35 years 75/75 43/61 1.42(1.20,1.67) * Month 36
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USA8, 36-45 years 69/71 45/61 1.32(1.13,1.54) * Month 36
USA8, 27-35 years 66/66 34/59 1.73(1.39,2.15) * Month 48
USA8, 36-45 years 59/61 44/61 1.34(1.14,1.58) * Month 48
USA8, 27-35 years 53/54 22/36 1.61(1.23,2.09) * Month 60
* Statistically significant difference between 2-valent and 4-valent HPV vaccine

Cl= confidence interval; GMT= Geometric mean titre; HPV= human papilloma virus; EU= ELISA units; RR=risk ratio
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