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Global Cervical Cancer Incidence
“A Story of Inequality”
HPV Vaccine Introductions by
World Bank Category

Number of cases and deaths expected to increase substantially in
the coming decades

“Cervical cancer is one of the most preventable and treatable forms of cancer….”
November 17, 2020

Global strategy, by 2030:
•
•

•

HPV vaccinate 90% of girls
by age 15 years;
Screen 70% of women at
age 35 and 45 years with a
high-precision test; and,
Provide treatment and care
to 90% of women identified
with cervical disease.

How can we accelerate HPV vaccination?
Presentation outline
1.

Post-hoc analyses of RCTs
–
–

2.
3.

Bivalent HPV Vaccine- Costa Rica HPV Vaccine Trial
Quadrivalent HPV Vaccine- India HPV Vaccine Trial

Vaccine registry/phase 4 studies
Trials that aim to investigate single-dose efficacy

NCI Costa Rica Vaccine Trial (CVT)
7,466 Women
18-25 years old
2004 - 2005

Hepatitis A Vaccine
(control)

Screening only
control group

Cervarix
GSK HPV-16/18

HPV arm followed
12 more years

20% received <3 doses

16 years

Annual follow-up for
4 years

Research questions shift to DURABILITY of HPV vaccination:
CVT Long-term Follow-up

CVT: VE 11 years since bivalent HPV vaccine, by dose

Vaccine Efficacy (%)

Endpoint: Prevalent HPV infection; Cohort: total vaccinated cohort

(n = 1365)
Kreimer AR et al, JNCI 2020

Tsang SH et al, JNCI 2020

(n = 112)

CVT: Stable HPV16 serum antibodies for 11 years
Results similar for HPV18
HPV 16 Antibody Geometric Means (EU/mL)
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IARC 2- vs 3- dose 4v HPV Vaccine randomized clinical trial
• Recruitment initiated in 2009
• Aimed to recruit 20,000 unmarried girls aged 10-18 years
• 17,729 girls enrolled when recruitment and vaccination phase suspended
Vaccinated
N=17,064

Received
1 dose

Received
2 doses

Received
2 doses

Received
3 doses

(day 1)

(days 1-60)

(days 1-180+)

(days 1-60-180+)

N=4672

N=3300

N=4850

N=4242

Conducted epidemiologic surveys among unvaccinated age-matched women

Post-hoc analysis of RCTs provides compelling
evidence of single-dose protection
1. Reasons for missing doses are known and usually unrelated to
randomization and subsequent risk of HPV acquisition
2. Trials have pre-vaccination information (i.e.: HPV status at time of HPV
vaccination, important for vax of older girls) and in-depth information on
covariates
**Robust comparisons between vaccinated and unvaccinated**
3. Data available for both alum- and AS04-adjuvanted vaccines

Dose-specific vaccine effective in phase 4 registry studies
• Registry studies provide important information on programmatic effectiveness
– Vaccine linkage studies have been used to reduced-dose schedules of HPV vaccines

• Initial studies included women vaccinated outside of routine program (i.e.:
catchup vaccination) resulting if differences in characteristics of women by
number of doses received
• Older women have more HPV infection at time of vaccination and thus more
likely to appear as vaccine failures
• Hypothesized these earlier studies would be biased
and suggest 1 dose was less effective than 3 doses

Example of older age at vaccination having lower
vaccine effectiveness
•
•

•

Sweden started 3 dose vaccination
program with 4vHPV in 2007
Linked vaccine information to
health registries
Overall adj. IRR = .37 (.21-.57)
–
–

If older women are more likely to receive 1 dose,
we will falsely conclude that 1 dose is less effective
Lei J et al. NEJM 2020

Vaccinated <17yr IRR = .12 (.00-.34)
Vaccinated 17-30 IRR = .47 (.27-.75)

2018 systematic review of dose-specific vaccine
effective in phase 4 registry studies
▪

▪

14 studies includes, from many world regions
Most studies found number of doses impacted effectiveness estimates
▪

Greater effectiveness with 3 doses, followed by 2 doses and 1 dose

▪

Some effectiveness for 1 dose found in main or sub-analyses in 9 studies

▪

More recent studies and studies that stratified by age at vaccination - less difference by dose

Markowitz et al. Vaccine 2018

A national cohort analysis of dose-specific HPV
protection against CIN2/AIS+ in Australia

Brotherton JM Papillomavirus Res 2019

Ongoing trials and studies investigating single-dose HPV vaccine protection
Study name
(if available)

Country

Population

Primary aim

Initial data
available*

Kenya

Women, 15 to 20

Efficacy

2021

DoRIS

Tanzania

Girls, 9 to 14

Efficacy through
immunobridging

2021

HOPE

South
Africa

HIV+ and -women
17 to 18

Effectiveness

2021

Thailand

Girls, grade 8

Effectiveness

2021

Costa Rica
Gambia
Costa Rica

Girls, 9 to 14
Girls, 4 to 14
Girls, 12 to 16

Immunobridging
Immunobridging
1 vs 2 dose
non-inferiority trial

2022/3
2023
2024

KenSHE

Thailand
Impact Study
Primavera
HANDS
ESCUDDO

*COVID19 pandemic may impact timelines

Summary
•

Continuing post-hoc analyses of two RCTs suggest that HPV vaccines
may generate long-term protection after a single dose

•

Vaccine registry studies support the possibility of substantial singledose protection in national immunization programs, but controlling for
potential bias is critical

•

A series of ongoing efficacy, immunobridging and demonstration trials
will provide increasingly robust data over the next 4 years
–

Several important studies generating data in 2021

Thank you!
SINGLE-DOSE HPV VACCINE EVALUATION CONSORTIUM

PAGE 16

