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The Human Papilloma Virus (HPV)

• >100 different genotypes

• Small, non-enveloped, icosahedral DNA viruses, diameter  

52-55 nm 

• Circular double-stranded DNA molecule of about 8000 

base-pairs (bp)

• Non-enveloped capsid composed of 72 pentameric 

capsomers

• Capsid contains two structural proteins (Late 1 and Late 2)

Syrjänen and Syrjänen. Papillomavirus infections in human pathology. Wiley & Sons 2000, Chichester:11–46. 



Modes of Transmission of HPV

Sexual contact
▪ Through sexual intercourses1

▪ Genital-genital, manual-genital, oral-genital2–4

▪ HPV genital infection in virginal subjects is rare, but can occur
following a non-penetrative sexual intercourse2

▪ The use of condom can reduce transmission, but it is not
completely protective2

Non-sexual modes
▪ Mother-newborn (vertical transmission; infrequent)5

▪ Contaminated objects (e.g. surgical gloves, biopsy forceps)6, 7

Hypothetical but not well documented

1. Kjaer SK, Chackerian B, van den Brule AJC et al. High-risk human papillomavirus is sexually transmitted: Evidence from a follow-up study of virgins starting sexual activity (intercourse). Cancer Epidemiol Biomarkers Prev 2001;10:101–106. 2. Winer RL, Lee S-K, Hughes

JP et al. Genital human papillomavirus infection: Incidence and risk factors in a cohort of female University students. Am J Epidemiol 2003;157:218–226. 3. Sonnex C, Strauss S and Gray JJ. Detection of human papillomavirus DNA on the fingers of patients with genital

warts. Sex Transm Inf 1999;75:317–319. 4. Herrero R, Castellsague X, Pawlita M et al. Human papillomavirus and oral cancer: The International Agency for Research on Cancer multicenter study. J Natl Cancer Inst 2003;95:1772–1783. 5. Smith EM, Rithie JM, Yankowitz J

et al. Human papillomavirus prevalence and types in newborns and parents: Concordance and modes of transmission. Sex Transm Dis 2004;31:57–62. 6. Ferenczy A, Bergeron C and Richart RM. Human papillomavirus DNA in fomites on objects used for the management

of patients with genital human papillomavirus infections. Obstet Gynecol 1989;74:950–954. 7. Roden RB, Lowy DR and Schiller JT. Papillomavirus is resistant to dessication. J Infect Dis 1997;176:1076–1079.



HPV-related diseases
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Walboomers JM, Jacobs MV, Manos MM, Bosch FX, Kummer JA, Shah KV, Snijders PJ, Peto J, Meijer CJ, Muñoz N. Human papillomavirus is a necessary cause of invasive cervical cancer worldwide. J Pathol. 1999 Sep;189(1):12-9.

• Overall, cervical cancer is a rare outcome of HPV infection

(extremely frequent). However, it is the fourth most

common cancer in females, with an estimated 604,237 new

cases per year and 341,831 deaths worldwide in 2020 (most

of which occur in LMIC).

• Oncogenic types of HPV are also responsible for around:

• 90% of anal cancers

• 70% of vaginal cancers

• 50% of penile cancers

• 40% of vulvar cancers

• HPV is also responsible for 26% of

oropharyngeal cancers (including cancers of

the tonsils and base of the tongue).

• Moreover, epidemiological studies have

detected low-risk HPV DNA in 100% of

anogenital warts, which can mostly be

attributed to HPV 6 and HPV 11. Similarly,

almost all cases of Juvenile Onset Recurrent

Respiratory Papillomatosis (JORRP) are

attributed to HPV 6 and 11.



Time evolution of HPV diseases
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HPV and magnitude of the associations 
in cancer epidemiology
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Data source and methods

. 

Information presented here is mainly taken from the “Human Papillomavirus

and Related Disease Report”.

All data on cancer-specific incidence and mortality are derived from the IARC

Global Cancer Observatory (GCO).

The methods of estimation are:

• country-specific

• the quality of the national estimates depends on:

• coverage

• accuracy

• timeliness of the recorded incidence and mortality data in a given country

Caution must be exercised when interpreting these estimates, given the limited
quality and coverage of cancer data worldwide at present, particularly in low- and
middle-income countries.

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J,
Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer
(HPV Information Centre). Human Papillomavirus and Related Diseases
in Europe. Summary Report 10 March 2023
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Data source and methods

. 

Incidence rates

The methods used to estimate the sex- and age-specific incidence rates of cancer in a specific country fall into the following broad categories, in

order of priority:

1 Observed national incidence rates were projected to 2020 (45 countries).

2 The most recently observed incidence rates (national (2a) or regional (2b)) were applied to the 2020 population (54 countries).

3a Rates were estimated from national mortality data by modelling, using mortality-to-incidence ratios derived from cancer registries in that

country (14 countries).

3b Rates were estimated from national mortality estimates by modelling, using mortality-to-incidence ratios derived from cancer registries in

neighbouring countries (37 countries).

4 Age- and sex-specific national incidence rates for all cancers combined were obtained by averaging overall rates from neighbouring countries.

These rates were then partitioned to obtain the national incidence for specific sites using available cancer-specific relative frequency data (5

countries).

5 Rates were estimated as an average of those from selected neighbouring countries (30 countries).

Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin DM, Piñeros M, Znaor A, Bray F (2019). Estimating the global cancer incidence and mortality in 2020: GLOBOCAN sources and methods. Int J Cancer. 144(8):1941–1953.
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Data source and methods

. 

Mortality rates

The methods used to estimate the sex- and age-specific mortality rates of cancer in a specific country fall into the following broad

categories, in order of priority:

• 1 Observed national mortality rates were projected to 2020 (80 countries).

• 2 The most recently observed mortality rates (national (2a) or regional (2b)) were applied to the 2020 population (21 countries).

• 3 Rates were estimated from the corresponding national incidence estimates by modelling, using incidence-to-mortality ratios

derived from cancer registries in neighbouring countries (81 countries).

• 4 Rates were estimated as an average of those from selected neighbouring countries (3 countries).

Ferlay J, Colombet M, Soerjomataram I, Mathers C, Parkin DM, Piñeros M, Znaor A, Bray F (2019). Estimating the global cancer incidence and mortality in 2020: GLOBOCAN sources and methods. Int J Cancer. 144(8):1941–1953.
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Data source and methods

. 

Bray F, Ferlay J, Soerjomataram I, Siegel RL, Torre LA, Jemal A (2018). Global cancer statistics 2018: GLOBOCAN estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 68(6):394–424. 

Disclaimer

“We would caution against comparison of estimates compiled in this and previous versions of GLOBOCAN; there is amajor

inequity in the availability of high-quality, local data in many transitioning countries at present that has direct

consequences for the corresponding robustness of the estimates presented herein. The fact remains that only 1 in 3 PBCRs

report high-quality cancer data to the IARC, and 1 in 5 countries report equivalent mortality data to the WHO. Although

the GLOBOCAN estimates provide a valuable global assessment of the magnitude and distribution of cancer, they are not

intended as a substitute to the continuous approaches to data recording from high-quality PBCRs and vital registration

systems”.



Cervical cancer and other HPV-related cancers: 
the size of the problem worldwide
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Human Papilloma Virus (HPV) related cancers: 
the size of the problem worldwide
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Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 

Age standardised (world) incidence and mortality rates, cervix uteriComparison of HPV related cancers incidence to other cancers in men 
and woman of all ages (world)
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HPV-related cancers – incidence (Europe)

Europe: HPV-related cancers incidence in men and women of all ages Europe: HPV-related cancers incidence in men and women (15-44)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 
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HPV-related cancers – mortality (Europe)

Europe: HPV-related cancers mortality in men and women of all ages Europe: HPV-related cancers mortality in men and women (15-44)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 





Cervical cancer – incidence
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• About 58,000 new cervical cancer cases

are diagnosed annually in Europe

(estimate for 2020).

• Cervical cancer ranks* as the 9th

leading cause of female cancer in

Europe.

• Cervical cancer is the 3rd most common

female cancer in women aged 15 to 44

years in Europe.

* Ranking of cervical cancer incidence to other cancers among all women according to highest

incidence rates (ranking 1st) excluding non-melanoma skin cancer. Ranking is based on crude

incidence rates (actual number of cervical cancer cases). Ranking using age-standardized rate

(ASR) may differ.

Age-standardised incidence rates of cervical cancer in Europe 

(estimates for 2020)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 



Cervical cancer – mortality
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• About 25,989 deaths due to cervical

cancer occur annually in Europe

(estimate for 2020).

• Cervical cancer ranks* as the 10th

leading cause of female cancer

mortality in Europe.

• Cervical cancer ranks as the 3rd most

common cause of cancer death in

women aged 15 to 44 years in Europe.

* Ranking of cervical cancer mortality to other cancers among all women according to highest

mortality rates (ranking 1st) excluding non-melanoma skin cancer. Ranking is based on crude

mortality rates (actual number of cervical cancer deaths). Ranking using age-standardized rate

(ASR) may differ.

Age-standardised mortality rates of cervical cancer in Europe 

(estimates for 2020)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 



Anal cancer - incidence
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Incidence of anal cancer in women by Europe and sub 

regions (estimates for 2020)

Incidence of anal cancer in man by Europe and sub 

regions (estimates for 2020)

Age-standardised incidence rates of anal cancer 

among women and men in Europe (2020)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 



Anal cancer - mortality
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Anal cancer mortality in women by Europe and sub 

regions (estimates for 2020)

Anal cancer mortality in man by Europe and sub 

regions (estimates for 2020)

Age-standardized mortality rates of anal cancer 

among woman and men in Europe (2020)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 



Oral cavity cancer - incidence
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Incidence of oral cavity cancer in women by Europe 

and sub regions (estimates for 2020)

Incidence of oral cavity cancer in man by Europe and 

sub regions (estimates for 2020)

Age-standardised incidence rates of oral cavity 

cancer among women and men in Europe (2020)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 



Oral cavity cancer - mortality
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Oral cavity cancer mortality in women by Europe and 

sub regions (estimates for 2020)

Oral cavity cancer mortality in man by Europe and sub 

regions (estimates for 2020)

Age-standardised mortality rates of oral cavity 

cancer among women and men in Europe (2020)

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 



HPV preventive strategies in Europe
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HPV vaccination

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 
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HPV vaccination

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 

European countries with HPV vaccine in the national immunization programme (2022)



Among countries considered in the revision, national recommendations for HPVv exist in 46/53 

(87%) countries, of which 38 (83%), 2 (4%), and 6 (13%) countries provided full, partial, or no funding, 

respectively, for the primary cohort. Fully or partially funded HPVv was provided for girls only in 

25/53 (47%) countries and for both boys and girls in 15/53 (28%) countries. 

HPVv catch-up was fully or partially funded in 14/53 (26%) countries. 

In countries with a fully or partially funded vaccination program, administration occurrred in health 

care centres (n=15/38), in schools(n=16/38) or in both schools and healthcare centres (n=3/38).

Coverage was measured in 30 countries, and the definition of VCR varied across countries,

with VCRs reported following at least one dose for 5 (17%) countries and following at least two doses 

for the remaining 25 (83%) countries. Monitored VCRs ranged from 4.3% to 99%

Of the 10 countries reporting VCR targets, only Portugal exceeded its target.

HPVv have been widely implemented in the W.H.O / E.R., but 17 countries in the region still have 

no national recommendations and/or full funding.
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HPV vaccination

ECDC Vaccine Scheduler: https://vaccine-schedule.ecdc.europa.eu/Scheduler/ByDisease?SelectedDiseaseId=38&SelectedCountryIdByDisease=-1
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Cervical cancer screening

Bruni L, Albero G, Serrano B, Mena M, Collado JJ, Gómez D, Muñoz J, Bosch FX, de Sanjosé S. ICO/IARC Information Centre on HPV and Cancer (HPV Information Centre). Human Papillomavirus and Related Diseases in Europe. Summary Report 10 March 2023. 

Ever in lifetime cervical cancer screening coverage in women 25–65 years in 2019 by country
in Europe
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Regional active offer of HPV vaccination to 25 year-old women and to women undergoing
surgical interventions for pre-cancerous

14

Free of charge for women with  HPV-related lesions

Free of charge for 25 year-old women (first 

screening)

15

Ref. Disponibili al link: https://www.ioscelgo.it/offerta-vaccinale

* In Basilicata il progetto multicoorte che ha incluso le donne 25enni si è concluso nel 2015.

https://www.ioscelgo.it/offerta-vaccinale
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Thank you for your attention


