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Global distribution of age-standardised incidence of cervical
cancer by country, 2018
Globally, CC is the 4th most common cause of cancer
incidence and mortality among women, and the
leading cause of cancer deaths in 42 low- and middleincome countries (LMICs), where 90% of CC deaths
occur.

Lancet Global 2020 Arbyn M.

Age standardized (world) incidence rates (per 100,000) of
cervical cancer cases attributable to HPV in 2012.

De Martel, Franceschi S, et. al. Worldwide burden of cancer attrributable to HPV by site, country and HPV
type. Int. J. Cancer 2017
Ferlay J, Pisani P, GLOBOCAN 2000; Cancer incidence, Mortality and Prevalence Worldwide. Lyon, France:
IARC Press; 2001.

• ∼5% of all cancers are
atrributed to HPV
infection
• Among women ∼ 8.6%
• Global HPV associated
cancer ∼ 690,000
annually
• Cervix accounts for ∼
83% of HPV-attributable
cancers
• Two-thirds occur in
LMIC

High HPV disease burden among males and female
worldwide
5% of all cancers are hr HPV related

High HPV prevalence by region and age
HPV is present in virtually all cervical cancers and is a necessary cause of cervical cancer

de Sanjose, 2007

Geographic disparities in cervical cancer

Global average
Elimination target

• Estimate 570,000
cases of CC
annually (2018)
• 15 countries in sub
SA have the highest
incidence rates
• While some
countries are close
to the elimination
threshold of 4 cases
per 100,000
women

Figure created by Darcy Rao using data from Arbyn 2020, Lancet Glob Health

Geographic Overlap: HIV and cervical cancer incidence
Women living with HIV
have
 Higher prevalence of
hr-HPV coinfection
 Higher rates of HPV
persistence
 Faster progression
from hr HPV infection
to intraepithelial
lesion to invasive
cancer

HIV incidence (15-49)

Cervical cancer incidence >43 per 100K
Bruni et al. Human Papillomavirus and Related Diseases in South Africa. Summary Report 17 June 2019
Lancet HIV, Local Burden of Disease collaborators

Proof of concept three dose HPV vaccine:
indisputable evidence on efficacy
Futures II Study

PATRICIA

Cost Rica Trial (CVT)

9-valent HPV vaccine
trial

Quadrivalent HPV vaccine
(Gardasil)

AS04-adjuvanted bivalent
HPV vaccine: HPV 16/18
(Phase IIb, women aged
15–25 years)

18-25 year old women

Women aged 16 – 26
years

NEMJ 2007

Lancet 2004

Lancet Oncol 2020

NEJM 2015

Efficacy: 100%

Efficacy: 94.9%

Efficacy: 96.7%

95% CI (51.3-100%)

95% CI (88.6-99.4%)

95% CI (80.9-99.8%)

Efficacy: 98%
95% CI (95.8 – 100%)

Extended follow up 9.4 yrs

Extended follow up 9.4 yrs

Bivalent HPV vaccine
(cervarix)

Extended follow up 11 yrs

Outcome measures: prevalent HPV infection and/or CIN
Schiller JT, Castlellsaque X, Garland S. Vaccine 2012, E.Jaora NEJM 2015, Harper D, et al. Lancet 2004; 364:1757–1765;, Harper D, et al. Lancet 2006;
367:1247–1255; GlaxoSmithKline Vaccine HPV-007 Study Group. Lancet 2009; 374:1975–1985

HPV Vaccination is effective & has population impact

Demonstrate population level vaccine impact on reduction of intraepithelial lesions and vaccine specific HPV infection6

M, Lancet 2019, 7Goodman T. Update on HPV vaccine introductioin and programmatic perspectives. World Health
Organization. WHO: https://www.who.int/immunization/hpv/monitor/en/
6Drolet

A systematic review of 10 years of real-world experience 2016 Clin Infect Dis.
Garland S. et al

Impact and effectiveness of the quadrivalent HPV vaccine,
Several HPV-related endpoints from January 2007-February 2016
Findings

Needs update

• Large decrease reported

Five years of additional data
available on impact and
effectiveness
Data on longer-term cancer
endpoints
Benefits of gender neutral
vaccination and its effect on male
outcomes requires analysis

o incidence of 4v geno types
infections (90%)
o Anogenital warts reduced 90%
o Low-grade cervical lesions by
45%
o CIN2+ by 64% & CIN3+ by
72%

Needs to expand scope
Data on additional and longerterm endpoints
Additional 12 countries, including
data from Asia and AFrica

Cervical Cancer is one of the few preventablecancers
Known infectious causative agent (hr HPV Infection)
Proven effective screening tools to diagnose pre-cancer lesions
Proven effective low cost treatment interventions
Highly effective vaccine (with single dose proven efficacious)
Challenges is effective implementation of what is proven at scale
Early stage cancer is curable, delayed detection leads to late stage invasive cervical
cancer with high 5 year mortality (approx 50%)

HPV vaccination is essential for cervical cancer elimination agenda

Brisson M. Lancet 2020,

2018 World Health Organization call for cervical cancer
elimination
In November 2020, WHO launched the global strategy to accelerate the elimination of
cervical cancer as a public health problem with the following 2030 targets:

https://gco.iarc.fr/today/data/factsheets/cancers/23-Cervix-uteri-fact-sheet.pdf

https://www.who.int/publications/i/item/9789240014107
2Canfell

K. Lancet 2020

Fallen short of effective implementation

Worldwide WHO and UNICEF estimates of national HPV
immunization coverage 2010–2019: Geographic disparity
Bruni A. Preventive Medicine 2021

77-85% countries in Europe
& N America
introduced cf.
35% LIC/LMIC countries 1,2

Globally, only 15% of girls in the target age for HPV vaccination are fully protected,
100 countries have introduced HPV vaccine to routine immunization & in 2016- there were over 260
million doses distributed

Screening uptake & treatment for pre-cancer lesions
of the cervix
Know- do – Gap
Kenya example
• Screening uptake is
approximately 16% for eligible
women
• WHO elimination target is
approximately 70%

• Low treatment rate for screen
positive women
• approx. 30% of screen positive
women access treatment

• WHO elimination target is
90%

The WHO Cervical
Elimination Modelling
Consortium (CCEMC) Brisson
M. Lancet 2020

Girls only vaccination (10-14 years) with 90%
coverage would achieve elimination in 100 year
• Addition of once in a lifetime screening
reduces the time by 11-31 years & achieves
elimination in 96% of countries
• Addition of twice in a lifetime screening
achieves 100% elimination reduces CC by
half by 2048 averting 74 million deaths in
LMIC

Drolet M. et al Optimal HPV vaccination strategies to prevention CC in LMIC : a mathematical
modelling analysis. Lancet Infect Dis 2021
India, Vietnam, Uganda & Nigeria
In this model Uganda does not
achieve elimination
== Countries with CC incidence
>25/100,000 W-Y would not
achieve elimination with HPV
vaccination alone within a century
(27% countries in sub Sahara
Africa)

Elimination is feasible:
Cervical cancer elimination in
Australia: modelling study
Michaela T. Lancet Public Health 2019

Australia time lines
• Initiated national screening program in 1991 with
70% coverage and reduced incidence by 50%
• 2007 launched national HPV vaccine program
• 2017 added HPV screening every 5 years at age
25 to 69 years
• 2028 estimates incidence <4/100,000 women
annual age standardized incidence

The Rwanda success story

Human papillomavirus vaccine coverage in Rwanda: A populationlevel analysis by birth cohort
Sayinzoga F., Clifford GM. et al. Emerging Diseases 2021

In 2011, Rwanda was the 1st African country
to implement nationwide HPV vaccination
program with a birth cohort approach
Added a secondary school catch-up program
Followed by routine vaccination with girls
vaccinated at 12 years
School based program

Trends in first dose HPV vaccine coverage, and in median age at vaccination, by
birth cohort. Rwanda 2011–2018. Abbreviation: HPV, human papillomavirus.

Coverage of age eligible girls >95%
2007 – immunization survey of 1066 girls in
secondary school in Rwanda, coverage was
94%

HPV vaccine effectiveness in Rwanda and Bhutan
Baussano I. et al. Emer Infect Dis 2021

Baseline (2013-2014) and follow up (2017)
surveys using urine samples to test for HPV
done in schools in Rwanda
Median age at vaccination in Rwanda: 14 years
Vaccine-specific HPV types ( -6, 11, 16 &18)
effectiveness 78% in Rwanda
Other α-9 types was 58% (21-78) in Rwanda
Vaccination with high coverage could shift elimination with age cohorts

Low global HPV vaccine coverage
We have a vaccines to
prevent cancer

• Less than a third of the world’s population of
girls 9-14 yrs live in countries providing HPV
vaccines
• Mean coverage is 57% for Dose 1 and 45% for a
full vaccination regimen
Bruni et al 2021

Vaccine Hesitancy a barrier to uptake
Parents and health care worker education key influence
on vaccine uptake
parents concerns are mostly regarding
safety
parents recommended sex education (Kolek et. al)
Misinformation and myths
influence decisions
is easily spread via social media
Media an important communication negative /positive
Parents recommend sex education
Kolek et al. Vaccine 2022 Kenya study
Milondzo T. et al Frontiers of Public Health 2021
Wiyeh A. et al vaccine 2019
Sinead delany-Moretlwe Global Health Sci Pract 2018

Review existing evidence on efficacy of single-dose
HPV vaccination

Observational data

Immunogenicity studies

Efficacy

India - IARC

DORIS - Tanzania

KENSHE - Kenya

Costa Rica - CVT

Location of single dose clinical trials
Location of
clinical trials
Costa Rica
CVT ; Efficacy till
Y11/Immunogenicity
ESCUDDO ; Efficacy
(virological EP)
PRIMAVERA;
Immunogenicity

India

HANDS; Immunogenicity
India IARC; Efficacy
(virological & histological
EP)
KEN SHE; Efficacy
DoRIS; Immunogenicity

Kenya
Thailand impact study;
Effectiveness (virological EP)

South Africa
Tanzania
Thailand
The Gambia

HOPE; Effectiveness (virological EP)

Rationale
• High coverage of HPV vaccination is a key intervention in the WHO’s
Global Cervical Cancer Elimination Strategy
• Observational studies:
• Single-dose efficacy supported by observational studies^
• Multi-age cohort & catch-up vaccination  earlier benefits  approach
elimination

• A single-dose HPV vaccination approach  simplify the logistics and
decrease costs of HPV vaccination
*Bruni, Preventive Medicine, 2021; ^Kreimer, Lancet Onc, 2015; Safaeian, JNCI 2018; Whitworth, Vaccine, 2019; Basu, Lancet Onc, 2021

Single-dose efficacy data from clinical trials
Study

Objectives

VE % (95% CI)

Reference
Barnabas R., Preprint 2021
DOI: 10.21203/rs.3.rs1090565/v1

KEN SHE 18 Mo
Cervarix®
Gardasil®9

≥ 4 Mo Persistent Infections
HPV-16/18
HPV-16/18

97.5 (81.6; 99.7)
97.5 (81.7; 99.7

Gardasil®9

HPV-16/18/31/35/45/52/58

88.9 (68.5; 96.1)

India- IARC 10Y
Gardasil®

≥ 10 Mo Persistent Infections
HPV-16/18

95.4 (85.0; 99.9)

CVT Y9 or Y11
Cervarix®

Prevalence HPV-16/18

82.1 (40.2; 97.0)

CI: Confidence Interval; CVT: Costa Rica Vaccine Trial; Mo: month; VE: vaccine efficacy; Y: year

Basu P., Lancet Oncol 2021
https://doi.org/10.1016/
S1470-2045(21)00453-8
Kreimer A., JNCI J Natl
Cancer Inst (2020)
112(10): djaa011

Kenya Single Dose HPV vaccine (KENSHE) trial
• Adolescent girls and young women were effectively protected from HPV infection
over the first 18 months post vaccination
• VE 16/18 - >97% - in keeping with licensure trials for three doses
• 9v hr vaccine-type HPV incidence is high (~9/100 woman-years) – 1/3 higher than
previous vaccine trials
• clear ascertainment of outcomes  strong evidence for single-dose HPV vaccine
efficacy

Costa Rica HPV vaccine trial – 11 year
immunogenicity
HPV 16 Antibody Geometric Means
(EU/mL)

10000
Stable antibody levels for HPV16 and HPV-18 antibodies up to 11 years post-vaccination several time above natural immunity
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DORIS Trial
Baisley K.
Monday
23rd IUSTI

Kreimer AR, Sampson JN, Porras C, et al. Evaluation of Durability of a Single Dose of the Bivalent HPV Vaccine: The CVT Trial. J Natl Cancer Inst. 2020;112(10):1038-1046. doi:10.1093/jnci/djaa011

Observational studies – Effectiveness high grade cervical lesions

CIN2+: cervical intraepithelial neoplasia grade 2+
Data presented at IPVC, 2021

Single-Dose – Key Questions Answered
• What is the level of protection from HPV infection with single dose HPV vaccine
– high: KENSHE/ India-IARC/ Thailand Impact study/ CVT
• Is the level of protection similar to multidose regimen – Yes (India-IARC / CVT )
• Durability of protection after a single dose == Yes (India-IARC/ CVT)
• Is it applicable to different populations ==
• age group (KENSHE 15 – 20 years); geographic diversity (Kenya, India, Thailand, Tanzania, Costa Rica), No
data on males & immunodeficient populations

• Would a single dose regimen remain applicable to different HPV vaccine types
== Vaccines included in trials: bivalent, nanovalent and quadrivalent
(MERCK & GSK vaccines)

Study name
(country)

Evidence
type

Vaccine(s)

Brief description

2020
Q4

DoRIS
Tanzania

Immunogenicity

HPV2 and
HPV9

Girls 9-14 yo randomized to 1, 2, or 3 doses of HPV2 or
HPV9, N=155 each arm

KEN SHE
Kenya

Efficacy
(virological EP)

HPV2 and
HPV9 vs
MenACWY
(delay HPV)

Girls 15-20 yo randomized to 1 dose of HPV2, HPV9, or
MenACWY; N=750 each arm; delayed dose 2 planned

HANDS
The Gambia

Immunogenicity

HPV9

Girls 4-8 yo randomized to 1 or 2 doses; girls 15-26 yo
given 3 doses; N=344 each arm

Primavera
Costa Rica

Immunogenicity

HPV2 and
HPV4

Girls 10-13 yo 1-dose HPV2 immunobridge to women 1825 yo 3-doses HPV4; N=520 each arm

ESCUDDO
Costa Rica

Efficacy
(virological EP)

HPV2 and
HPV9

Girls 12-16 yo randomized to 1 or 2 doses of HPV2 or
HPV9; N=5,000 each arm

India IARC
India

Efficacy
(virological &
histological EP)

HPV4

Girls 10-18 yo received 1, 2, 3 doses of HPV4; n=17586,
1-dose N=4,980

CVT
Costa Rica

Efficacy till Y11 / HPV2 vs
Immunogenicity control

2021
Q1

Q2

2022

Q3

Q4

Q1

Q2

Q4

Q1

Q2

Q3

Q4

Q1

Q2

Q3

Q4

HPV2

Girls in grade 8 given 1 or 2 doses; N=~8,000 each arm|
prevalence surveys of girls grades 10, 12; N=2,400 each
grade x 2 provinces

HOPE
South Africa

Effectiveness
(virological EP)

HPV2

Girls 17-18 yo serial prevalence surveys: unvaccinated (1718 yo), 1-dose catch up (15-16 yo), and 2-dose routine
(9 yo) cohorts; N≥3,260

24 months

24 months

36 months

36 months

PI in 3,500+ SD;
CIN 2+ in 1,500+ SD

PI in ~2,500 SD

Non-randomized RCTs

2026

Year 3

18 months

Year 2

20Y immuno

Year 4

Year 3

1 dose

Impact effectiveness studies

Final Data

PI in ~4,000 CIN 2+ in
SD
3,500+ SD/
screened

14/16Y immuno

Effectiveness
(virological EP)

2025

60 months

48 months

Thailand
impact study
Thailand

RCTs

Q3

2024

36 months

24 months

Women 18-25 yo received 1, 2, or 3 doses of HPV2;
N=3,727, 1-doseN=196

CIN: cervical intraepithelial neoplasia; N: number; SD: single dose; PI persistent Infections;
yo: year of age

2023

Interim results

Final results

Efficacy data against persistent HPV infections - Future data
Study / design

Primary objectives/ timelines

Vaccine Efficacy at Mo 36
KEN SHE, Kenya
Anticipated data: cross over study
Prospective, blinded, randomized
Final analysis (Mo 18 of cross over trial) 4Q2024
Females 15-20 yo
N= 2,250 in 3 arms: Cervarix®; Gardasil® 9;
delayed vaccination
ESCUDDO trial, Costa Rica
Females 12-16 yo
4 arms: 1 or 2-dose Cervarix®; 1 or 2-doses
Gardasil®9; (N=5,000/arm)
Epi survey: 4,000 women 17-20 yo

Non-inferiority of 1 dose to 2-dose regimens
Vaccine Efficacy in each arm compared to unvaccinated
Early analysis at 4 years post-vaccination
Final analysis at 5 years post-vaccination
Anticipated data: Mo 48 data 3Q2024; Final data: 3Q2025

India-IARC
Follow-up of RCT of 2 vs 3 doses after
suspension of Gardasil®
Females 10-18 yo (~5,000 SD recipients)

Vaccine Efficacy (virological and histopathological endpoints)
for 1-, 2- and 3-dose regimens up to 15 years post-vaccination
Anticipated data: Y15 data 2026

yo: year of age; Mo: month; N: number of participants; SD: Single Dose; Y: year

Effectiveness Data
Study / design

Primary objectives/ timelines

Thailand Impact Trial
Cross-sectional surveys in girls
grade 10/ VS Y1 (N~2,600) and
grade 12/ VS Y2 (N~2,000)
Females <15 yo; Cervarix® 1 or 2
doses

Effectiveness of single dose 2vHPV at Y2 and Y4 compared to unvaccinated same
grade students
Effectiveness of SD compared to 2-dose regimens in terms of reduction of
vaccine type prevalence at Y4
Anticipated data: Y2 2Q2022, Y4 data 3Q2023

HOPE trial, South Africa
Repeat cross-sectional surveys in
girls 17-18 yo
N > 3,260
Females; Cervarix®

Population impact of the national 2-dose vaccine schedule (delivered at age 9)
in protecting against HPV16 and 18 infections
Population impact of single-dose vaccine schedule (demonstration project in
grade 10 school-girls) in protecting against HPV16 and 18 infections
To determine whether HIV infection status affects the impact of HPV vaccines
Anticipated data: 1-dose data 1Q2022
2-dose data 3Q2024

N: number of participants; SD: Single Dose; VS: Vocational School; Y: Year; yo: year of age

Immunogenicity Data
Study / design

Primary objectives/ timelines

DoRIS, Tanzania
Randomised, unblinded
Females 9-14 yo;
N=930 in 6 arms: 1, 2, 3, doses of
Cervarix® or Gardasil®9

Immunological Non-Inferiority 1 Dose vs 2-3 doses (seropositivity) at Mo 24
Immunological Non-Inferiority 1 Dose vs historical controls 10-25yo (GMTs)
at Mo 24 (immuno-bridging to CVT, India IARC and ESCUDDO)
Immuno-persistence at Mo36 for 1-, 2- and 3-dose regimens
Anticipated data: Mo 36 1Q2022
Mo 60: 2024

Primavera trial, Costa Rica
Females; 2 arms (520 each): 1 dose
Cervarix® in 9-14 yo; 3 doses of
Gardasil® in 18-25 yo

Non-inferiority of 1 dose of Cervarix® in 9-14yoa to 3-doses of Gardasil® in
18-25yrs (efficacy population)
Anticipated data: Mo 24 data 4Q2022
Mo 36 data: 4Q2023

CVT-extension trial, Costa Rica
Females 18-25 yo; Cervarix®
N=3,727 (196 SD)

Immuno-persistence up to 20Y post vaccination (1-, 2- and 3-dose)
Anticipated data: Y14 & 16 4Q2022
Y20: 2026

Hands trial*, The Gambia
Females; Gardasil®9; 5 groups (344
each): 1 or 2 doses 4-8 yo; 1 or 2
doses 9-14 yo; 3 doses 15-26yo

Non-inferiority of 2 doses in 4-8 yo to 3-doses in 15-26 yo (GMT)
Comparison of 1 dose in 4-8 yo to 3-doses in 15-26 yo (GMT)
Non-inferiority of 2 doses in 9-14 yo to 3-doses in 15-26 yo (GMT)
Anticipated data: Mo 24 data 2Q2023; Mo 36 data: 2Q2024

GMT: Geometric Mean Titer; N: number of participants; SD: Single Dose; yoa: year of age

Key takeaways on Single-Dose modelling analyses
• Compared to no vaccination, single-dose HPV vaccination will lead to
substantial reduction in cervical cancer and is a high-value public health
intervention
• The current approach (routine vaccination with a 2-dose regimen and
without multi-age cohort), is less efficient and is less equitable than a
single-dose vaccination strategy or single-dose multi-age cohort
• Reaching more girls with a single dose will avert a much greater number of
cervical cancer cases than vaccinating fewer girls with a second dose
• Immediate implementation of a single-dose HPV vaccination program leads
to greater health benefits than delaying implementation

JCVI Anouncement Feb 2022
New evidence on one dose considered by JCVI at the December 2021 JCVI meeting

• The Joint Committee on Vaccination and Immunisation (JCVI) is an
expert scientific advisory committee which advises the UK
government on matters relating to vaccination and immunisation.
• The JCVI has been considering the issue of a potential move to one
dose of the HPV vaccine for several years.

The 4-7 April 2022 convening of the WHO Strategic
Advisory Group of Experts on Immunization (SAGE)
“The HPV vaccine is highly effective for the prevention of HPV serotypes 16 & 18,
which cause 70% of cervical cancer,” said Dr Alejandro Cravioto, SAGE Chair. “SAGE
urges all countries to introduce HPV vaccines and prioritize multi-age cohort
catch up of missed and older cohorts of girls. These recommendations will enable
more girls and women to be vaccinated and thus preventing them from having
cervical cancer and all its consequences over the course of their lifetimes.”
SAGE recommends updating dose schedules for HPV as follows:
• one or two-dose schedule for the primary target of girls aged 9-14
• one or two-dose schedule for young women aged 15-20
• Two doses with a 6-month interval for women older than 21.

In the words of Dr. Anita Zaid (President, Gender Equity Division- BMGF)

Thanks to today's @WHO decision to recommend a single-dose #HPV vaccine
regimen, more women & girls across the 🌍🌍 will have access to this life-saving
tool. https://bit.ly/3Kw4yNO

Indeed, cervical cancer is a terrible disease that causes so much
unnecessary suffering. It’s unacceptable that anyone should die
from any a preventable cancer simply because of where they live.

Summary
• We can prevent 300,000 deaths among women by 2030 with vaccination access
and twice in a lifetime screening (14.6 million by 2070)
• With implementation of HPV vaccination with high coverage we can effectively
protect select age cohorts
• With added twice in a lifetime screening for CC, we can reduce current number of
CC cases by half within 26 years
• Vaccine hesitancy requires intervention with community education, health care
workers and management of misinformation
• We have the scientific evidence on highly effective tools to eliminate cervical
cancer
Only through action & investment
the world will determine if women’s lives are worth saving

Will the unscreened remain the unvaccinated?

Story of inequity in access to cervical cancer prevention and treatment
services span through access to screening services to access to HPV
vaccines

Vaccinate against HPV
because

“Nothing will ever be attempted if all possible objections must
first be overcome”

Samuel Johnson (1709-1784)

Women’s lifes matter

Thank you,

Nelly Mugo

Shukran
Asante sana
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