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Human papillomavirus (HPV)

• HPV are the most widespread and common sexually
transmitted infections worldwide
– More than 80% of sexually active women and men will acquire at least

one HPV infection by the age of 45 years
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Virion structure

• Small (60 nm)

• Nonenveloped

• Icosahedral capsid

• A double-stranded circular DNA
(about 8,000 bp)
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HPV genome

Field’s Virology 2020
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HPV life cycle

MICROBIOLOGY AND MOLECULAR BIOLOGY REVIEWS 2009
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Replicate in the nucleus of squamous epithelial cell



Stages of cervical cells

Lancet. 2019;393(10167):169-182 6
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Mechanisms of carcinogenesis (1)
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Mechanisms of carcinogenesis (2)

9

Inactivation of
CDK inhibitors
(e.g. p21, p27)

Genomic
instability Immune evasion

High-risk HPVs E7 protein

Epigenetic
reprogramming

Inactivation of
pRb



HPV-related non-malignant diseases
1. Anogenital Warts (Condylomas)
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2. Skin Warts

Common warts Plantar warts Flat warts Butcher’s warts

3. Epidermodysplasia verruciformis (EV)

4. Oral lesions
- Recurrent respiratory papillomatosis (RRP)
- Focal hyperplasia (Heck's disease)



HPV-related malignant diseases
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Cancer
site

Geographical area HPV prevalence
(%)

Cervix World 100

Anus World 90

Vulva World 43

Vagina World 70

Penis World 50

Head & neck World 20-25

All cancers More developed countries
Less developed countries

Globally

2
7

5.2

Adapted from GLOBOCAN 2020



Estimated annual new HPV-related disease globally
Genital warts
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Routes for HPV transmission

Sexual transmission (Mainly)
• Genital-Genital
• Oral-genital
• Anal-genital
• Hand-genital or genital-

hand
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Horizontal transmission
• Fomites
• Oral-oral (Deep kissing)
• Medical procedures:

• Colposcopy
• Transvaginal ultrasonography
• ENT procedure

Vertical transmission Self-inoculation (potentially)
• Hands
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Cervical Cancer Incidence in the World, 2022

– 662,301 new cases in 2022
– 348,874 deaths from cervical cancer worldwide in 2022
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Cervical Cancer Incidence rate Worldwide in
2022

http://gco.iarc.fr/today
Globocan 2022



The natural history of cervical cancer
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Risk factors of acquisition & persistency of HPV
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STDs infection
(Chlamydia trachomatis

& HIV)

Vaginal microbiome

Unprotected
sexual

intercourse

No
circumcised

partner



HPV prevalence in women with normal cytology, by
world region
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www.hpvcentre.net, 2021



Age-specific HPV prevalence among women with
normal cytology, by world region
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www.hpvcentre.net, 2021



Ten most frequent HPV types in women with
Normal cytology, by the world
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www.hpvcentre.net, 2021



Ten most frequent HPV types in women with
precancerous lesions, by the world
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Ten most frequent HPV types in women with
cervical cancer, by the world
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www.hpvcentre.net, 2021
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The prevalence of HR-HPV types in women with
cervical cancer
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J Med Virol. 2021;93(8):4647-4658

The most frequent HPV types in Iranian women
with normal cytology
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J Med Virol. 2021;93(8):4647-4658

The most frequent HPV types in Iranian women
with low-grade precancerous lesions
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J Med Virol. 2021;93(8):4647-4658

The most frequent HPV types in Iranian women
with high-grade precancerous lesions
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J Med Virol. 2021;93(8):4647-4658

The most frequent HPV types in Iranian women
with invasive cervical cancer



Prevention of cervical cancer
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Primary prevention Secondary prevention

Vaccination

HPV DNA
testing

Cervical
cytology

Screening

1. Cervarix: HPV16, 18
2. Gardasil4: HPV6, 11, 16, 18

3. Gardasil9: HPV6, 11, 16,
18, 31, 33, 45, 52, 58

Tertiary prevention

Treatment



Global strategy for cervical cancer elimination by
WHO
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Thank you for your attention
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