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• 604,127 cases in 2020 

• Deaths ~341,831 per year, >80% in low 
income/developing countries

• Access to HPV vaccine, screening and treatment 
• HIV

Arbyn 2020 Lancet Glob Health. 2020 Feb;8(2):e191-e203

Geographical distribution of world age-standardised incidence of cervical cancer

Cervical  cancer is one of the most preventable 
and treatable forms of cancer
=>  As long as it is detected early and managed 
effectively 

https://www.ncbi.nlm.nih.gov/pubmed/31812369


90%
of girls fully vaccinated with 

HPV vaccine by 15 years of age

70%
of women are screened with 
a high-performance test by 

35 and 45 years of age 

90%
of women identified with 

cervical disease (precancer 
or cancer) receive 

treatment and care

2030 Targets

Threshold for Elimination as a Public Health Problem:
Age-adjusted incidence rate < 4 / 100,000 women

Global Cervical Cancer Elimination Threshold & Targets



Human Papilloma Virus (HPV)
• HPV - double-stranded DNA within a spherical shell (capsid), composed of two proteins, the 

structural proteins L1 and L2

• 40 genotypes infect the genital area, 15 high-risk (HR) oncogenic types, 
=> 2 types (HPV16/18) linked to 70% of invasive cervical cancer 
=> 7 types (HPV16/18 + 31/33/45/52/58) linked to >90% of invasive cervical cancer 

• HPV6 & 11 linked to anogenital warts (AGW)

• HPV is the most common sexually transmitted infection, 50-80% of women will acquire HPV in 
their lifetime

• Most infections will clear; median duration of new infection is approx. 8 month

• Although new infections decrease with age, risk of persistence increases with age
• HR-HPV persistence increases risk of precancerous lesions and cancer 

Burd EM. Clin Microbiol Rev 2003; 16:1–17.



Persistence

Schiffman & Wentzensen, CEBP 2013

Cervical Cancer Natural History Model
Prevalence of HPV, HSIL & Cancer by Age

* HR-HPV types: 16, 18, 45, 31, 33, 52, 58, 35, 59, 56, 51, 39, 66 and 68



Persistence

Primary 
prevention 

HPV vaccine 

TOOLS TO PREVENT CERVICAL CANCER
Secondary prevention: Screening 

HPV-DNA Visual inspection  
   Cytology (“pap”)

Treatment 
precancer  

Ablation/excision 

Treatment cancer  

Surgery, radio-, 
chemo-therapy



Primary Prevention: HPV vaccines
• Virus-like particle (VLP) vaccines  

• 2-valent: targets 16/18  (Cervarix and Cecolin )
• 4-valent: targets 6/11 + 16/18 (Gardasil)
• 9-valent: targets 6/11 + 16/18 + 31/33/52/58 & 45 (Gardasil-9)

• Prevent HPV acquisition, persistence and precancer development                                        
(vaccines are prophylactic, NOT therapeutic)

• Type specific protection
• Some cross protection 



Vaccine effectiveness against HPV infection 

Changes in the prevalence of HPV infections between pre-vaccination and post-vaccination periods

Drolet 2019 Lancet 394 (497-509) 

65 articles in 14 high income countries
60 million individuals 
8 years post vaccination follow-up 

Vaccinated

Most NOT Vaccinated

Vaccinated

https://www.sciencedirect.com/science/journal/01406736/394/10197


HPV Vaccination and the Risk of Invasive Cervical Cancer

• Over 1.6 million girls and women aged 10 to 30 years from 2006 through 2017 in Sweden .
• 2012 - school-based HPV vaccination program for girls 10 to 12 years of age + free catch-up for girls and women 13-18y
• Population-based, organized cervical cancer screening program, every 3 to 7 years for women 23-64y 

• 88% reduction in cervical cancer incidence among women vaccinated <17 years 

Lei J, Ploner A, N Engl J Med. 2020 Oct 1;383(14):1340-1348



Date of slide: May. 2023
Map production: Immunization Vaccines 
Biologicals (IVB), World Health Organization
Data Source: WHO HPV vax Intro Dashboard 

2030 Target:  194 countries

HPV vaccination programmes worldwide 

      134 (69%)

61 (31%)

134 Countries have 
HPV vaccine in national 
programme



HPV vaccine programme, by gender  

• By 2019, 15% of girls 9-14 yrs and 4% of boys 
9-14 yrs were vaccinated with the full course of 
vaccine 

• 20% of girls and 5% of boys received at least one dose 
of HPV vaccine 

• Almost one third of the programs were “gender 
neutral” (GN) 

=> both girls and boys receive the vaccine 

• Mostly in high income settings vs. upper-middle-
income countries

Preventive Medicine 144 (2021) 106399
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50% or less, and 14 (16%) even below 20% coverage. As comparison, 
only 3% of countries globally report with the third dose of Diphtheria, 
Tetanus and Pertussis containing vaccine (DTP3) levels below 50%. 

DTP3 coverage among one-year olds is a well-established measure to 
assess the strength of the immunization Program and health systems and 
has been used until recently as eligibility criteria for introducing HPV 

vaccines in Gavi-supported countries (Gavi, the Vaccine Alliance, 2020; 
Kallenberg et al., 2016). Supplementary Fig. 7 shows the complete lack 
of correlation among DTP3 and HPV1 performance estimate. This is a 
rather relevant result and indicates that DTP3 coverage is not a good 
predictor of how well an immunization program will perform to achieve 
HPV vaccine coverage. 

Fig. 2. Cumulative number of countries that have introduced HPV vaccination by sex, year and income level. 
Romania, Lesotho, Kazakhstan stopped their programs in 2011, 2012, and 2015, respectively. In Japan although the vaccine remains in the national immunization 
program and is free for 12–16-year-old girls, all proactive recommendations for it are suspended since 2013. Peru also temporarily stopped the program between 
2012 and 2013. 

L. Bruni et al.                                                                                                                                                                                                                                    

Cumulative number of countries that have introduced HPV vaccination by sex, year and income level.
Bruni et al, Preventive Medicine 144 (2021) 106399 



How to increase coverage?
• Multi-dose schedule expensive and complex to deliver, especially for LMIC             

=> Reduce doses?
• Single dose could reduce costs of vaccine supply and delivery, increase access and 

sustainability of HPV vaccine programmes

• Observational studies - data suggest 1 dose could be enough
• KEN-SHE Individual randomized, double-blind, control, three group trial
• Efficacy of 99% (nonavalent) and 98% (bivalent) against persistent vaccine type specific 

HPV infection (HPV16/18) over 3 years , 
• Nonavalent VE for HPV 16/18/31/ 33/45/52/58 = 96% 

12Barnabas, NEJM Evid 2022;1(5); Barnabas, Nat Med 2023 Dec;29(12):3224

Enrollment
2275 women aged 15-20 years

Eligibility: 1-5 lifetime partners, HIV RDT 
negative, No previous HPV vaccine or 

contraindications, Resident

1 dose of meningococcal 
vaccine and delayed HPV 

vaccine
N=757

Single dose 2-valent vaccine 
and delayed meningococcal 

vaccine
N=760

Single dose 9-valent vaccine 
and delayed meningococcal 

vaccine
N=758



New WHO recommendations on HPV vaccine 
schedules can optimize vaccine coverage

Primary target : girls 9 to 14 years of age

 2-dose schedule for all ages starting from 9 years old

     Option: 1-dose schedule for 9 to 20-year-olds 
      
      Prioritize the vaccination of Immunocompromised/HIV+  
     populations – also at ages beyond primary target -  with at least  
     2 doses, ideally 3 

“Current evidence suggests that a single dose has comparable efficacy and 
duration of protection as a 2-dose schedule and may offer programme 
advantages, be more efficient and affordable, and contribute to improved 
coverage. From a public health perspective, the use of a single dose 
schedule can offer substantial benefits that outweigh the potential risk”

Source: https://www.who.int/publications/i/item/who-wer9750-645-672



Secondary prevention: Screening

General population
(2-5% HSIL-CIN2+)

Sensitivity Specificity

Visual Inspection (VIA) 1 22-90% 49-98% “Screen and treat”
Requires frequent training & supervision 
Improves treatment rates in WLHIV in South Africa

Cervical cytology (≥ASCUS) 2 73% 90% Observer-dependent++
Can be automated (LBC) 

HPV-DNA (clinician collected)2 90% 90% Single round halved rate of advanced cervical cancer (HR 
0.47) and death from ICC (HR 0.52) compared to VIA and 
vs. cytology in Europe

1Arbyn et al (unpublished); 2Koliopoulos et al,  Cochrane Database of Systematic Reviews 2017, Issue 8. 4Arbyn et al, BMJ 2018; 363 

HPV-DNA (PCR-based) similar accuracy using self-collected as clinican collected4

=> Potential for increased coverage in LMIC
 
 

Diagnostic accuracy of screening for detection of cervical precancerous lesions (HSIL-CIN2+)



Summary Recommendations 
WHO suggests using the following strategy for cervical cancer prevention 

• HPV DNA as primary screening test 
• Starting at age 25
• Every 3 to 5 years screening interval

* Where HPV DNA testing is not yet operational, use a regular screening interval of 
every 3 years when using VIA or cytology as the primary screening test among WLHIV

For the general population of 
women

For women living with HIV

Screen and Treat OR Screen, Triage and Treat Screen, Triage and Treat

• HPV DNA as primary screening test 
• Starting at age 30
• Every 5 to 10 years screening interval

When providing HPV DNA testing, WHO suggests using either 
provider or self-collected samples



Impact of screening programmes on invasive cervical càncer 
over time

• Downward trends : Europe/North 
America, South America and Oceania, 
Asia

Vaccerella 2013; European J Cancer. 49, 3262– 3273

• Successful screening and treatment programmes
• HPV vaccination 
• Changes in disease risk factors 

• Increasing incidence rates Eastern European and 
Sub-Saharan Africa (Uganda)  

• Shorter duration and quality of screening 
programmes

• Changes in disease risk factors – increased 
exposure to HPV 

• Impact of HIV (Africa)



Coverage of cervical cancer screening
• Estimated cervical cancer screening coverage in 2019, 

women aged 30-49 years in 127 countries worldwide 
• 38% of women aged 30-49 years have been screened at 

least once in their lifetime; 

• 88% in high-income settings 
• 15% in low-income countries

17

• Cytology (95%) or HPV DNA test (45%) most common in HIC
 
• VIA (72%) was the most used in LMIC

Bruni, 2022 Lancet Glob Health. 2022 Aug;10(8):e1115-e1127



Implementation of post-market surveillance in 
cervical cancer programmes

WHO Health Topic – Substandard/Falsified Medical Products

P O L I C Y  B R I E F

Summary

World Health Organization (WHO) recommends that the 
health care programmes actively contribute to post-market 
surveillance of the medical devices they are using. Post-
market surveillance provides insight into potential quality, 
safety and performance issues with the medical devices 
so manufacturers can re-evaluate the risk/benefit profile 
and take action when necessary. Although users have no 
official responsibility for post-market surveillance, most of 
the information on the experience with the actual use of 
medical devices comes from users. 

Background

WHO guidance on post-market surveillance of medical 
devices, including in vitro diagnostic medical devices (IVDs), 
provides an overview of proactive and reactive measures to 
collect information on the safety, quality and performance 
of medical devices used within cervical cancer programmes 
(1). When implemented correctly, post-market surveillance 
allows manufacturers to correct and prevent recurrence of 
issues that may lead to harm. Besides manufacturers of 
medical devices, and other economic operators in the supply 
chain, WHO’s guidance addresses the role of health care 
workers, and gives an overview of the market surveillance 
activities that are the responsibility of national regulatory 
authorities (NRAs).

Although medical devices are designed, developed, 
manufactured and distributed on the global market after 
thorough validation and verification, there might be questions 
that cannot be fully answered in the pre-market phase or 
problems that only arise once medical devices are being 
used in the real world.

Internationally recognized standards such as International 
Organization for Standardization (ISO) standards for medical 
devices place emphasis on the importance of post-market 
surveillance. There are ISO standards on quality management 
systems for medical devices, risk management for medical 
devices and clinical investigation for medical devices that 
include requirements for post-market surveillance, as well 
as a standalone standard on post-market surveillance for 
manufacturers of medical devices (2, 3, 4, 5).

Post-market surveillance – conducted 
by manufacturers and other economic 
operators
Post-market surveillance is a set of activities conducted 
by manufacturers of medical devices and other economic 
operators (distributors, importers, authorized representatives) 
to detect, investigate and act on any data/information made 
available to them on quality, safety or performance of their 
medical device. Post-market surveillance is a crucial tool 
to ensure that medical devices continue to be safe and 
perform as intended, and to consider necessary actions to 
maintain an optimal benefit-risk balance. The outcome of the 
analysis of post-market surveillance data can also indicate 
opportunities to improve the medical device. Feedback 
from users and patients/clients on the safety, quality and 
performance of medical devices, including IVDs, is the basis 
for post-market surveillance. Feedback is evaluated by the 
manufacturer to establish if it constitutes an incident that 
should be reported to the NRA, and if action should be 
taken to reduce risk to patients, users and other people. 

F O R  MA N U FA C T U R E R S  O F  M E D I C A L  D E V I C E S  I N C LU D I N G  I V D S

WHO guidance to support the introduction and 
scale-up  of screening and treatment guideline

WHO technical guidance and 
specifications of medical devices 

for screening and treatment 
of precancerous lesions in the 
prevention of cervical cancer



Focus Now: Policy & program implementation
§ Support ministries of health in adopting 

guidelines
§ Increase country-level impact to reduce cervical cancer incidence 

and mortality across the 3 pillars (prevention, screening, treatment)

§ Bi-directional integration of HIV and 
cervical cancer services
§ Improve service provision in settings with high HIV prevalence
§ Facilitate referrals between programs

§ Strengthen facility-based monitoring of 
cervical cancer screening & treatment

§ Further strengthen links with the 
community
§ Advocate for better counselling, patient education, availability of 

treatment and screening tests
§ Involve community of women and community of PLHIV in all 

aspects of programme development

§ Address knowledge gaps with living 
guidelines and implementation science



Outline

1. Epidemiology of Human papillomavirus (HPV) & cervical cancer

2. Natural history of HPV & cervical cancer

3. Control and prevention
• HPV vaccination 
• Screening for cervical cancer
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