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ERADICATION

No single case of particular disease in the 

whole world in the last 5 years

Human diseases with greatest potential for eradication 

Guinea worm

Lymphatic filariasis

River blindness 

Polio 

Measles

Mumps 

Rubella 

cervical cancer is at present the best (and only) 

human cancer candidate for eradication

…

because it is a result of infectious disease

...

but, elimination is more realistic goal

ERADICATION
a permanent reduction to zero of the worldwide incidence of infection

intervention measures are no longer needed

ELIMINATION
achieving the measurable global targets set by WHO

control measures must be continued after elimination has been achieved

Cervical cancer as best human cancer 
candidate for elimination

important public health issue (569‘847 cases per year; 311‘365 deaths)
GLOBOCAN 2018

infectious origin, no reservoirs outside humans

long clinical latency 

acceptable and valid screening tools available

precursors lesions can be treated in a safe, effective and acceptable way

safe and effective vaccines against main etiological factor - HPV 
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WHO statement on cervical cancer elimination
Director-General call to action

www.who.int/reproductivehealth/DG_all-to-action.pdf

Dr Tedros Adhanom Ghebreyesus 
WHO Director General - 19 May 2018

“Today I am calling for coordinated action globally to eliminate 

cervical cancer, one of the greatest threats to women’s health. We 

have the tools and, crucially, the political commitment to achieve it”  

Elimination definition and 2030 targets

2030 target:  30% reduction in mortality from cervical cancer

Vision: A world without cervical cancer

Goal: cervical cancer incidence below 4 cases per 100,000 woman-years

70%
of women screened with  
a high precision 
test at ages 35 and 45

90%
of women with cervical 
disease receive 
treatment and care

20
30

TA
RG

ET
S 90%

of girls fully 
vaccinated against 
HPV by age 15

Cervical Cancer Incidence: World regions

Source: Globocan 2018
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secondary and primary prevention act additively

by intervening at different points in the natural 

history of cervical cancer and imply actions in 

women of different ages

Cervical Cancer Elimination: Conceptual Framework
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Current vaccination and screening

Intensive vaccination

Very intensive HPV screening
and vaccination

2060

Elimination at ASIR 4 / 100,000

2020 2030

secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

secondary prevention (screening)

(cytology-based, HPV-based, cytology + HPV-based)

population-based
&

organised  
&

high coverage
&

high quality cytology 
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Int J Cancer 2018; 142: 44-56

2007                     2016

Implementation status and the estimated target population for cervical cancer 
screening in the European Union – comparison between the second screening 

report (2016) and the first screening report (2007)

Basu P et al. Int J Cancer 2018; 142: 44-56.

The type and implementation status of the cervical cancer screening 
programmes in the Member States of European Union (2016)

Basu P et al. Int J Cancer 2018; 142: 44-56. 

Incidence of cervical cancer in Slovenia 2003-2018 
year annual number of         crude incidence rate/           ASR (W)

new cases 100.000

2003 211 20.7 15.3

2004                198 19.4 13.7

2005 182                       17.8 12.7

2006 162 15.8 11.3

2007 154 15.0 10.5

2008 130 12.6 8.8

2009 131 12.6 8.8

2010 142 13.7 9.4

2011                 142 13.7 9.0

2012 118 11.4 7.7

2013 124                       11.9 8.0

2014 114                        11.0                       6.8

2015                119                         11.4                      7.4

2016 123                       11.8                       7.8

2017 85 8.2                       4.9

2018                 106 10.2     6.6

opportunistic screening
- coverage app. 40%
- 170,000 smears/year

organised screening
- coverage above 70%
- 170,000 smears/year

ASR (W): age-standardized rate by world population

Geographical distribution of the world age-standardised incidence rate 
of cervical cancer by country in Europe estimated for 2018 (GLOBOCAN 2018)

Lancet Oncol 2016; 17: 1445-1452
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Lancet Oncol 2016; 17: 1445-1452
.  

Observed and projected incidence of cervical cancer in six Baltic, central, and eastern European countries (2017-2040)

if screening had started in 

2017 more than 180,000 new 

cases of cervical cancer could 

have been prevented from 2017 

to 2040 in the six studied 

countries

European Union, 2015

cytology-based screening

HPV-based screening

Cuzick J et al. Int J Cancer 2006; 119: 1095-1101

HPV-based screening provides 60–70% 
greater protection against invasive cervical 

carcinomas compared with cytology

176,464 women aged 20-64 years 

HPV

cytology

Cumulative risk of CIN+2, CIN3+ and cervical cancer among 1,011,092 women 
aged 30 to 64 years at Kaiser Permanente Northern California by enrollment 

Pap and HPV test result; 2003 to 2012

Gage JC et al. J Natl Cancer Inst 2014;106: dju153.
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N Engl J Med 2009; 360: 1385-94 

PRO:
- more sensitive than cytology to detect CIN2+, CIN3+ and cervical cancer

- more accurate and less variable than cytology

- risk of CIN2+ in women who are HPV negative is substantially lower than in women

who are cytologically negative  = extension of screening intervals possible and safe

- possibility of self-sampling testing

CON:
- reduced specificity of HPV DNA testing requires appropriate triage 

HPV-based primary cervical cancer screening

secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

HPV !!!

HPV test ?

HPV test choice

cervical cancer screening program should adopt a HPV primary test for use

only if it has been validated by demonstrating reproducible, consistently

high sensitivity for CIN2+ and CIN3+ lesions, and only minimal detection of

clinically irrelevant, transient HPV infection

HPV tests (neither commercial nor in-house tests) that have not been

clinically validated should not be used in clinical practice

Papillomavirus Research 2015; doi:10.1016/j.pvr.2015.06.006.. 

2010
Poljak M, Kocjan BJ. Commercially available assays for multiplex detection of alpha human 

papillomaviruses.  Exp Rev Anti Infect Ther 2010; 8: 1139-62.

2012
Poljak M, Cuzick J, Kocjan BJ, Iftner T, Dillner J, Arbyn M. Nucleic acid tests for the detection of 

alpha human papillomaviruses. Vaccine 2012; Suppl 30: F100-6.

2015
Poljak M, Kocjan BJ, Oštrbenk A, Seme K. Commercially available molecular tests for human 

papillomaviruses (HPV): 2015 update. J Clin Virol 2016; 76: (Suppl 1): S3-S13.

2020
Poljak M, Oštrbenk Valenčak A, Gimpelj Domjanič G, Xu, L, Arbyn M. Commercially available molecular

tests for human papillomaviruses: a global overview. Clin Microbiol Infect 2020; 26: 1144-50.

Commercially available alpha-HPV molecular tests 
- periodical inventories -
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• not a simple addition of newly developed tests to the old list of HPV tests

• the existence of all HPV tests double-checked with manufacturers at every update 

round

• data retrieved from:

- Medline/Pubmed, Web of Science, Scopus, Bing, Google Scholar, Google without 

language or period restrictions – September 2019 and January 2020

- abstracts from main HPV-related conferences (2015-2020)

- internal files

- the Chinese National Medical Products Administration (formerly the China Food 

and Drug Administration) was consulted to obtain a list of HPV tests approved by 

agency

• conservative estimate – very likely haven‘t identified all HPV tests currently available

• omission of any particular commercially available HPV test was unintentional

Test (distinct, unique) vs. test variant

particular HPV test was considered a variant if technologically identical or very similar to the 

original test but targeting different HPV type(s) 

Human papillomavirus 16, 18 (DNA-Technology LLC, Moscow, Russia) DISTINCT TEST

Human papillomavirus 18, 45, 39, 59 VARIANT

Human papillomavirus 16, 31, 33, 35, 58, 52, 67 VARIANT

Human papillomavirus 6, 11 VARIANT

2020
254 distinct commercial HPV assays 

(and 425 variants) 

on the global market

Tests Variants

hr-HPV DNA screening tests 40 3
hr-HPV DNA screening tests with concurrent or reflex 
partial genotyping for the main hr-HPV types 41 3

HPV DNA full genotyping tests 90 21

HPV DNA type- or group-specific genotyping tests 38 89

hr-HPV E6/E7 mRNA tests 9 1

in situ hybridization DNA in mRNA based HPV tests 33 308

HPV DNA tests targeting miscellaneous HPV types 2 0

Total 253 425

Main groups of available commercial HPV molecular tests
on the global market in 2019 (tests vs. variants)

27 pages document…

Poljak M at al. Clin Microbiol Infect 
2020; 26: 1144-50
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Commercially available HPV molecular tests on the global market identified 

in periodical inventories in 2010, 2012, 2015 and 2020 

The number of 
identified distinct HPV 
tests is shown in blue 
bars and the number of 
HPV test variants in 
yellow bars. 

In boxes are the 
number of HPV tests 
withdrawn from the 
market (left arrows) and 
number of newly 
identified HPV tests 
(right arrows) between 
2015 and 2020.

- 102/253 (40.3%) of HPV tests with at least one publication 

BUT
- 46/253 (18.2%) of HPV tests with published performance evaluation 

(analytical and/or clinical)

- 56/253 (22.1%) of HPV tests cross-sectional descriptive studies only -

no data for key test performance characteristics (sensitivity, 

specificity, reproducibility)

- “test A versus test B“ approach with no reference standard 

- ad hoc collections of heterogeneous clinical samples without follow-up

- various target population (including several non-genital) 

http://eng.bioneer.com/diagnostic/HumanMDxkits/HPV-Genotyping-technical.aspx

Poljak M at al. Clin Microbiol Infect 2020; 26: 1144-50

relative clinical accuracy compared to either of two HPV tests which 

demonstrated lower cumulative incidence of cervical cancer 5 years  after a 

negative HPV test than 3 years after a normal cytology in four large 

European randomized trials 
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Requirements for HPV tests in primary cervical screening

1. A clinical sensitivity for CIN2+ not less than 90% of the clinical sensitivity 

of the hc2 in women of at least 30 years. 

2. A clinical specificity for CIN2+ not less than 98% of the clinical specificity 

of the hc2 in women of at least 30 years of age. 

3. Intra-laboratory reproducibility and inter-laboratory agreement with a lower 

confidence bound not less than 87%. 

VALGENT 1
5 HPV assays - samples derived from a Belgian biobank

VALGENT 2
6 HPV assays - samples derived from Scottish HPV archive

VALGENT 3
14 HPV assays – samples derived from Slovenian national cohort

VALGENT 4
11 HPV assays – samples from Copenhagen, Denmark

Clin Microbiol Infect 2015;21:817-26

submitted

64

Validation for clinical accuracy (September 2020) 

D:\project\Kankercentrum\IMC_introHPVscreen\TechnicalReport\Report IKW introduction HPV screening ver9.docx

   Evaluated assay Comparator assay 
Evaluated/comparator 

assay Non-inferiority  
test* 

Validation 
level‡ Evaluated 

assay 

Study Absolute Comparator 
assay 

Absolute Relative 

 sensitivity specificity sensitivity specificity sensitivity specificity psens pspec 
GP5+/6+ EIA Meijer, 20099 98.7% 96.0% HC2* 98.7% 94.1% 1.00 1.02 0.0037 <0.0001 ⊕⊕⊕⊕ 

PapilloCheck Hesselink, 201020 95.8% 96.7% GP5+/6+ EIA 96.4% 97.7% 0.99 0.99 <0.0001 0.0072 ⊕⊕⊕ 

 Heard, 2016 84 96.1% 89.7% GP5+/6+ EIA 94.1% 90.4% 1.02 0.99 0.0002 0.0970  

Abbott RT Carozzi, 201121 96.4% 92.3% HC2 97.6% 92.6% 0.99 1.00 0.0040 0.0087  
 hrHPV test Poljak, 201122 100.0% 93.3% HC2 97.4% 91.8% 1.03 1.02 0.0112 0.0000 ⊕⊕⊕ 
  Hesselink, 201323 95.6% 92.0% GP5+/6+ EIA 98.5% 91.8% 0.97 1.00 0.0278 0.0003  

cobas 4800 
  

Heideman, 201124 
Lloveras, 201325 
Ejegod, 202086 

90.0% 
98.3% 
92.6% 

94.6% 
86.2% 
91.2% 

HC2 
HC2 
GP5+/6+ EIA 

91.7% 
98.3% 
92.6% 

94.4% 
85.3% 
89.2% 

0.98 
1.00 
1.00 

1.00 
1.01 
1.02 

0.0216 
0.0093 
0.0006 

0.0009
0.0012

<0.0001
⊕⊕⊕

cobas 6800  Saville, 201987 98.3% 88.4% cobas 4800  100.0% 89.4% 0.98 0.98 0.0157 .0442 ⊕⊕⊕

 Frayle, 201988 98.3% 92.8% cobas 4800  100.0% 92.1% 0.98 0.99 0.0157 0.0056  

RIATOL Depuydt, 201226 93.5% 95.6% HC2 83.9% 94.4% 1.11 1.01 0.0001 <0.0001 ⊕⊕ 

qPCR Benoy, 201989 96.0% 89.5% GP5+/6+ EIA 96.0% 89.7% 1.00 1.00 0.0006 0.0069  
APTIMA Heideman, 201327 95.5% 94.5% GP5+/6+ EIA 100.0% 93.6% 0.96 1.01 0.0394 0.0002 -

Cervista Boers, 201428 89.0% 91.2% HC2 93.4% 88.8% 0.95 1.03 0.0043 <0.0001 ⊕

 Alameda, 201529 98.4% 85.2% HC2 100.0% 86.4% 0.98 0.99 0.0122 0.3170†
BD Onclarity Ejegod, 201431 92.9% 87.7% HC2 94.2% 88.8% 0.99 0.99 0.0009 0.0216
 Cuschieri, 2015 90 96.7% 89.6% HC2 98.4% 89.9% 0.98 1.00 0.0245 0.0155 ⊕⊕⊕

 Ejegod, 2016 91  96.1% 89.7% GP5+/6+ PCR 94.1% 90.4% 1.02 0.99 0.0002 0.0970
 Bonde, 2019112 92.6% 92.6% GP5+/6+ EIA 92.6% 89.6% 1.00 1.04 <0.0001 <0.0001
HPV-Risk assay Hesselink, 201430 97.1% 94.3% GP5+/6+ EIA 97.1% 94.1% 1.00 1.00 0.0056 0.0003  
 Polman, 201793 93.7% 91.8% HC2 96.1% 89.9% 0.98 1.02 <0.001 <0.001 ⊕⊕⊕ 
 Heideman, 201994 93.4% 92.6% GP5+/6+ EIA 92.6% 89.% 1.01 0.99 0.0006 <0.0001  

Anyplex II Hesselink, 2016 95  98.3% 93.6% GP5+/6+ PCR 98.3% 94.1% 1.00 0.99 0.0052 0.0232  

HPV HR Jung, 2016 96 92.5% 81.7% HC2 87.5% 81.8% 1.06 1.00 0.0067 0.0354 ⊕⊕⊕ 

 Ostrbenk, 201897 96.9% 94.1% HC2 95.9% 92.7% 1.01 1.01 0.001 <0.0001  

 

Issues to be resolved…

we need complete HPV diagnostic assays including sample extraction procedure !

manufacturers should put more effort into evaluating their HPV products

manufacturers should seek advice from established HPV researchers in the very early 

phase of development on:

- how to properly design a novel test 

- define intended use of future test (clinical, epidemiological, research…)

- how to evaluate test performance that the HPV community will accept 

evaluation/validation results

manufacturer-independent evaluations and publication of results in  peer-reviewed journals 

are crucial

evaluation on alternative clinical specimens needed (self-collected cervicovaginal lavage 

specimens, vaginal swabs, other self-collected samples, tissues, urine…)

more competitively priced HPV tests needed !

Participation rate in Dutch hrHPV-based screening (2017) and 
in cytology-based screening (2015) by age

Aitken et al. BMC Medicine (2019) 17:228 
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secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

COVID-19-related problems arising 

- unprecedented health and economic impact of the COVID-19 pandemic

- due to the COVID-19 pandemic, cervical cancer prevention activities have been disrupted in 

many countries; in May 2020, 46% of the 122 countries included in a WHO survey report 

closure of population-level screening activities; ICSN found that cancer screening services 

were suspended in 88% of the settings

- extraordinary demand on a global scale for sampling devices, reagents, consumables, and 

diagnostic instruments needed for timely diagnosis of SARS-CoV-2 infection

- manufacturer‘s shift toward new niche market with unprecedented market growth opportunity

- serious COVID-19-related supply chain problems (reagents and consumables)

- preexisting microbiology lab employee shortage, then COVID-19 pandemic hit

- shifted interest of public, agencies and medical journals (“nothing is important but COVID-19“)

- “new normal“; unclear future; potential of second, third, fourth… waves of pandemic  

Number of cancer diagnoses by week in the Netherlands in the period between 
Jan 6, 2020 (calendar week 2) and April 12, 2020 (calendar week 15)

Dinmohamed AG et al. Lancet Ocology 2020

https://www.reuters.com/article/us-health-coronavirus-usa-testing-insigh-idUSKCN24S19H

Panther (Hologic)

about 1,100 instruments across U.S.

at full tilt, the machines could process about 33 million tests per month, but the company 
makes roughly 4.8 million

June 2020 Volume 58 Issue 6 e00599-20
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25,000 machines worldwide

company is making about 2 million tests per 

month - enough to run two or three tests 

globally per machine each day

Cepheid is working on millions of new 

cartridges but does not expect 

a dramatic supply boost until June 2021

https://www.reuters.com/article/us-health-coronavirus-usa-testing-insigh-idUSKCN24S19H

Conclusions (secondary prevention)

254+ commercial HPV assays (and 425+ variants) on the global market

60% of HPV tests on the global market without a single peer-reviewed publication 

81% of HPV tests on the market without published performance evaluation (analytical 

and/or clinical) in peer-reviewed journals 

great majority of performance evaluations not in line with standards agreed in the HPV community 

several clinically unvalidated HPV assays are used worldwide in daily practice - only a small 

subset of HPV tests on the market has validated clinical performance 

2 + 11 HPV assays fulfil cross-sectional criteria for primary screening

2 + 3 HPV assays have at least 36+ months longitudinal data

serious COVID-19-related supply chain problems arising

COVID-19 pandemic‘s negative impact on cancer control creates the opportunity to make 

self-sampling a standard to empower women everywhere  

only clinically validated HPV 

tests should be used in cervical 

cancer screening

Elimination definition and 2030 targets

2030 target:  30% reduction in mortality from cervical cancer

Vision: A world without cervical cancer

Goal: cervical cancer incidence below 4 cases per 100,000 woman-years

70%
of women screened with  
a high precision 
test at ages 35 and 45

90%
of women with cervical 
disease receive 
treatment and care

20
30

TA
RG

ET
S 90%

of girls fully 
vaccinated against 
HPV by age 15



14

secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

Prophylactic HPV vaccines

L1 viral like particles

2vHPV: 16 and 18 with ASO4

4vHPV: 6, 11, 16 and 18 with aluminium

9vHPV: 6, 11, 16, 18, 31, 33, 45, 52 and 58 with aluminium

98-100% efficacy against anogenital lesions (cervical, 

vulvar, vaginal, and anal) caused by targeted HPV types in 

several large international randomized, double-blind trials

Two doses are recommended for persons starting the series

before their 15th birthday.

Three doses are recommended for those who start the series on or 

after their 15th birthday and for persons with certain

immunocompromising conditions.

Randomized controlled efficacy trial in Costa Rica to test 
efficacy of 1 dose vs. 2 doses (NCI & Gates Foundation)

4-arm non-inferiority trial in 12-16 year old girls: 

- 1 dose and 2 doses of bivalent vaccine and 9-valent vaccine 
- unethical to have a placebo arm

Main hypothesis: 

- protection induced by 1 dose is not inferior to 2 doses

Second hypothesis:

- protection will be similar for 1 dose of either vaccine 
- potential difference due to adjuvant: alum vs. AS04

clinicaltrials.gov: identifier NCT03180034
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a two-vaccine mixed schedule: 
- one dose of 9v vaccine followed by one dose of 2v vaccine  

rationale: to maximize the immune response against HPV-16 and 
HPV-18 while ensuring good immunity against the other seven HPV 
types included in 9v-vaccine

only for girls and boys aged 9 to 17 years in good health 

for individuals aged 18 and over as well as for other groups 
(e.g. immunocompromised), the vaccination schedule remains 
unchanged (2 doses of 9v vaccine)

Dépôt légal – 2e trimestre 2018

Real life efficacy data

studies published between Feb 1, 2014, and Oct 11, 2018

updated systematic review and meta-analysis includes data from
60 million individuals and up to 8 years of post-vaccination follow-up

Lancet 2019;394:497-509

HPV infections (vaccine types)

time

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

Drolet M et al. Lancet 2019;394:497-509.  

Retrospective, observational study of urine and urethral swab
specimens from heterosexual men aged 25 years or younger
(2004-2015), who tested positive for Chlamydia trachomatis

Australian-born men:
4vHPV-targeted genotype prevalence decreased from 20% to 3%

Australian-born men aged 21 years or younger:
4vHPV-targeted genotype prevalence decreased from 31% to 0%

herd protection of mainly unvaccinated men from the vaccinated females

Lancet Infect Dis 2017;17:68-77
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HPV infections (vaccine types)

genital warts

time

Changes in anogenital wart diagnoses during the 8 years after the introduction of 
girls-only HPV vaccination in countries using the quadrivalent vaccine

Drolet M et al. Lancet 2019;394:497-509.  

Changes in anogenital wart diagnoses during the 8 years after the introduction of 
girls-only HPV vaccination in countries using the quadrivalent vaccine

Drolet M et al. Lancet 2019;394:497-509.  

HPV infections (vaccine types)

genital warts

CIN 2/3

time

Changes in CIN2+ among screened girls and women during the first 7 years after 
the introduction of girls-only HPV vaccination, in countries with multi-cohort 

vaccination and high vaccination coverage

Drolet M et al. Lancet 2019;394:497-509.  

Changes in CIN2+ among screened girls and women between the pre-vaccination 
and post-vaccination periods

Drolet M et al. Lancet 2019;394:497-509.  
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BMJ 2019;365:l1161

retrospective population study, 1988-96

national vaccination and cervical screening programmes in Scotland

138,692 women

Histological abnormality (% of women screened) by year of birth and
immunisation status; 1988-90=pre-immunisation programme cohort;

1991-94=catch-up cohort; 1995-96=routinely immunised cohort

Palmer T et al. BMJ 2019;365:l1161

↓ 88%

Histological abnormality (% of women screened) by year of birth and
immunisation status; 1988-90=pre-immunisation programme cohort;

1991-94=catch-up cohort; 1995-96=routinely immunised cohort

Palmer T et al. BMJ 2019;365:l1161

↓ 89%

Estimated number of diagnosed CIN2+ cases, by age group

United States, 2008 and 2016

McClung NM, et al. MMWR Morb Mortal Wkly Rep 2019;68:337-43. 

Changes in HPV genotypes associated with CIN2+ lesions 
in a cohort of young women, New Zealand, 2013-2016

Innes CR et al. Papillomavirus Res 2018; 77-82.

HPV infections (vaccine types)

genital warts

CIN 2/3

time
cervical cancer
other HPV-related cancers
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Int J Cancer 2018; 142: 2186–2187

Numbers and incidence rates (per 100,000 woman-years) of HPV-associated invasive 
cancers in cluster randomized cohorts of 9,529 14- to 17-year-old female vaccine (bHPV 
and qHPV) recipients and 17,838 non-HPV vaccinated, originally 14- to 19-year-old women. 

Passive follow-up using population-based Finnish Cancer Registry.

https://www.isdscotland.org/Health-Topics/Cancer/Cancer-Statistics/Female-Genital-Organ/

Scotland - Carcinoma in situ of the cervix uteri: ICD-10 D06
Numbers 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

Under 5 - - - - - - - - - - -
5-9 - - - - - - - - - - -
10-14 - - - 1 - - - - - - -
15-19 1 - - - 1 - - - - - -
20-24 8 1 11 4 7 13 11 11 8 4 4
25-29 23 34 25 34 26 33 24 38 39 43 9
30-34 39 38 39 37 43 37 37 58 52 47 47
35-39 42 44 36 43 30 39 32 53 47 36 43
40-44 34 41 46 41 36 28 49 47 44 44 32
45-49 24 30 29 44 35 29 34 41 36 43 33
50-54 21 25 27 20 27 26 33 37 28 17 30
55-59 15 21 29 26 24 17 22 19 25 30 21
60-64 13 17 12 22 22 22 14 13 22 25 15
65-69 26 18 21 14 13 20 16 19 17 15 14
70-74 13 19 14 16 18 13 16 15 17 14 11
75-79 17 12 19 16 17 12 11 10 18 14 8
80-84 10 4 12 10 12 7 13 15 15 7 3
85-89 3 8 7 5 6 7 3 11 9 1 4
90+ 4 2 1 - 1 1 4 1 4 4 2
All Ages 293 314 328 333 318 304 319 388 381 344 276

Adenocarcinoma in situ average annual 2-year incidence rates per 
100,000 women, by age group, United States, 2008–2015

Cleveland AA et al. Int J Cancer 2020; 146: 810-8. 

HPV infections (vaccine types)

genital warts

CIN 2/3

time laryngeal papillomas

national incidence of juvenile onset recurrent respiratory papillomatosis

15 incident cases

- all mothers not vaccinated

- 20% history of genital warts

- 13/15 born by vaginal delivery

J Infect Dis 2018; 217: 208-212

Yuill S et al. J Infect Dis 2020;222:499–508
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Oropharyngeal HPV prevalence in unvaccinated females, vaccinated females, and 
unvaccinated males aged 12–14  years, by vaccination status and HPV type

Mehanna H et al. Clin Infect Dis 2019;69:1296–302

Post-licencing real life safety data

Global Advisory Committee on Vaccine Safety (GACVS):
- an independent expert clinical and scientific advisory body
- provides WHO with scientifically rigorous advice on vaccine safety issues

over 270 million doses of HPV vaccines have been distributed

first safety review in 2007, and subsequent in 2008, 2009, 2013, 2014 and 2015

the risk of anaphylaxis characterized as app. 1.7 cases per million doses

syncope established as a common anxiety or stress related reaction to injection

no other adverse reactions identified - HPV vaccines are extremely safe

Human papillomavirus vaccines in 2020

Highly efficacious 

Extremely safe 

Underutilized 
(especially in males)

(exceptionally used in HIV+ individuals)

secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

Influence of vaccine safety rumors 

on vaccination coverage

Japan 70% (2013) 0.6% (2015)

Denmark 90% (2012) 44% (2015)

Ireland 87% (2013) 49% (2016)

Columbia 88% (2012) 5% (2016)
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869 patients with autonomic dysfunction syndromes from a cohort of 1,375,737 Danish 

born female participants aged 10 to 44 years during 2007-2016: 

- 136 with chronic fatigue syndrome

- 535 with complex regional pain syndrome

- 198 with postural orthostatic tachycardia syndrome

Quadrivalent HPV vaccination did not statistically significantly increase the rate of a 

composite outcome of all syndromes with autonomic dysfunction in a 365 day risk period 

following vaccination (rate ratio 0.99, 95% CI 0.74 to 1.32) or the rate of any individual 

syndrome in the risk period:

- chronic fatigue syndrome (0.38, 95% CI 0.13 to 1.09) 

- complex regional pain syndrome (1.31, 95% CI 0.91 to 1.90)

- postural orthostatic tachycardia syndrome (0.86, 95% CI 0.48 to 1.54)

BMJ 2020;370:m2930

Simon Harris T.D.
Minister of Health
Ireland

I am here to demonstrate my trust in HPV immunisation and how it
protects women from developing cancer later in their lives. 

We all know that the vaccine works and that it works very well.

No serious side effects in any country can be scientifically attributed to 
this vaccine.

Thanks to the HPV vaccine, Ireland’s daughters, mothers, wives, sisters 
and loved ones can live long and fulfilling lives without living in fear of 
cervical cancer.

I, as Minister of Health continue to pledge my full support to the HPV 
vaccination program and the tremendous work carried out by many 
people sitting here in this room today.

No more women dying of 
cervical cancer in 

Colombia!

Gender inequity 

vs. 

Wealth inequity 

Gender inequity 

vs. 

Wealth inequity 
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Courtesy of Laia Bruni, ICO, Barcelona

Population pyramids and the number of people vaccinated through national HPV 
vaccination programmes by income (by the end of 2016)

Gender inequity 

vs. 

Wealth inequity 

Bruni L. et al. IPV Meeting 2018, unpublished data

Number of people vaccinated through HPV national  
vaccination programmes globally (2018)

86 million girls/women have received at least one-dose of 
HPV vaccine through national HPV vaccination programmes

14 million boys/men have received at least one-dose of 
HPV vaccine through national HPV vaccination programmes

Why to vaccinate males against HPV ?

inability of natural anti-HPV antibodies to prevent HPV reinfection in males

HPV vaccination is the only reliable method to ensure immune protection 

against new HPV infections and subsequent HPV-induced cancers in males

vaccination of males further increases protection of women against 

HPV-induced cancers by transmission interruption (herd protection)

Male HPV vaccination protects also against cervical cancer!

Trend in HPV vaccine coverage at age 15 in Australia, 2013-2016

Brotherton and Bloem., Best Pract Res Clin Obstet Gynaecol 2017; in press.

78.6%

72.9%

J Infect Dis 2020;222:948–56
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Scenario 1 - routine 2-dose vaccination (current recommendation)

Source: MI4A market study, December 2019MAC = multi-age cohort 

Dose requirement across four different scenarios

Source: MI4A market study, December 2019

Supply to slowly grow in the short term, followed by 
steep ramp up from year 4-5

Source: MI4A market study, December 2019

Dynamic supply-demand balance

Source: MI4A market study, December 2019

SAGE recommendations on HPV vaccination 

(October 2019)

In the context of a limited supply of HPV vaccine, SAGE recommended the following 

additional strategies:

1. All countries should temporarily pause implementation of boy, older age group (>15 

years) and multi-age cohort (MAC) HPV vaccination strategies until vaccine supply allows 

equitable access to HPV vaccine by all countries. 

2. To try to reach girls before they age out of the recommended primary target 

population, countries could target girls who are 13 or 14 years old or in the equivalent 

school grade for 2-dose vaccination

3. Countries could adopt an extended interval of 3-5 years between the 2 doses, with the 

first dose being given to younger girls



23

secondary & primary prevention

current status

pre-COVID-19 problems

COVID-19-related problems

?

?

?

?

Dynamic supply-demand balance

Source: MI4A market study, December 2019

Conclusions (primary prevention)

in the 13 years since its introduction, HPV vaccination has seen many

positive developments: a reduced number of doses and more flexible

schedules have reduced cost and facilitated program implementation

2vHPV, 4vHPV and 9vHPV vaccines are extremely safe, highly

effective but underused (especially in males and only exceptionally

used in HIV+ individuals)

as both genders are responsible for HPV transmission, both genders

should get vaccinated to share the burden in reducing the risk of HPV-

related disease, as well as have equal access to direct vaccine benefits
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Conclusions GENERAL

the magnitude of prevention potential of HPV-related cancers is currently not

rivalled for any other neoplastic disease in humans

only integration of primary and secondary prevention brings efficieny benefits

HPV-based screening is beneficial over cytology-based screening

only gender-neutral vaccination will lead to control of HPV-related diseases in

both genders and maximize prevention of cervical cancer

failure to implement HPV-based screening and gender-neutral, age-extended

and global HPV vaccination looks like a missed public health opportunity

several pre-COVID-19 and COVID-19-related problems arrising

Although we are in a COVID-19 pandemic, 

we are also in an HPV pandemic!

Arbyn M, Bruni L, Kelly D, Basu P, Poljak M, 

Gultekin M, Bergeron C, Ritchie D, Weiderpass E. 

Tackling cervical cancer in Europe amidst the 

COVID-19 pandemic. 

Lancet Public Health 2020; 5: e425.

the COVID-19 pandemic might 

also generate opportunities for

more efficient prevention, by 

promoting more cost-effective, 

evidence-based protocols, by 

focusing on women who are at 

high-risk, extending HPV testing 

on self-collected samples, and 

discouraging inefficient policies, 

such as screening with two tests.

We know HPV is causing cervical cancer

We have excellent HPV screening tests and HPV vaccines 

We can envisage cervical cancer elimination


