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What is Human 
Papillomavirus (HPV)? - The 
Basics
A Diverse Family of Viruses:

DNA viruses from the Papillomaviridae family.

Over 200 identified types; ~40-50 affect the 

anogenital tract. 

Tropism:

Infects cutaneous and mucosal epithelial cells

Classification by Oncogenic Risk:

High-Risk (Oncogenic) Types:HPV 16 & 18

are responsible for ~70% of cervical cancers 

globally. Also include 31, 33, 45, 52, 58.

Low-Risk (Non-Oncogenic) Types:HPV 6 & 11

Cause ~90% of anogenital warts and recurrent

respiratory papillomatosis.
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A Brief 
Global 
History of 
HPV 
Discovery

Ancient Times: Clinical signs (warts) described in 
ancient Greek and Roman medical texts.

1900s: Suspicions of a sexually transmitted agent in 
cervical cancer.

1970s: Prof. Harald zur Hausen hypothesizes a link 
between HPV and cervical cancer.

1983-1984: zur Hausen's team isolates and clones 
HPV 16 and 18 from cervical cancer tissues.

2008: Harald zur Hausen awarded the Nobel Prize 
in Physiology or Medicine for this discovery

2006: First prophylactic HPV vaccine (Gardasil®) 
licensed.
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The global burden of HPV-related cancers is significant, with 
approximately  (1.5 ) million new cases and (350000-755,000) deaths 
estimated in 2022 alone.

This burden is not evenly distributed, with 85% in  low- and middle-income 
countries bearing a disproportionately high share, especially for cervical 
cancer.

While cervical cancer remains the most common HPV-related cancer 
globally, the incidence of non-cervical cancers, such as oropharyngeal 
and anal cancers, is rising, and the burden of HPV is often overlooked in 
males and in relation to non-cervical malignancies.

11/23/2025 HPV EPIDEMIOLOGY - INPC 4

One of the most common STIs globally. 



Natural History from HPV Infection to Cervical Cancer

*LSIL = low-grade squamous intraepithelial lesion

**HSIL = high-grade squamous intraepithelial lesion

Adapted from Baseman JG, Koutsky LA. J Clin Virol. 2005;32S:S16–S24, with permission from Elsevier.
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The global adjusted HPV prevalence is 11%. 
 HPV-16 is the most prevalent HPV genotype 
(5%) followed by HPV-6 (4%).
 HPV prevalence is high in young adults, 
reaching a maximum between the ages of 25 
years and 29 years, and stabilized or slightly 
decreased thereafter.
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The highest prevalence of Cervical HPV 
among women with normal cytology is in 
sub-Saharan Africa (24%), followed by Latin 
America and the Caribbean (16%), eastern 
Europe (14%), and South-East Asia (14%) . 
Prevalence in men is highly variable based on 
sexual trends.
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Age-standardized incidence rates of cervical cancer in 
the world (2020) (Source: International Agency 
Research on Cancer, WHO 2020). Licence: CC BY-NC-
SA 3.0 IGO.
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Epidemiology of HPV in Iran - Key Findings
 
Overall HPV Prevalence:
Varies widely across studies (from ~2% in the general population to>80% in 
cervical cancer patients), reflecting different studied populations.
Prevalence in Women with Normal Cytology:
Estimated between 2% - 9%
Prevalence in Cervical Cancer:>80%
Of invasive cervical cancer cases in Iran are attributable to HPV.
HPV 16 is the dominant type, followed by HPV 18 and 31.
Regional Variation:
Prevalence can differ between provinces.
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Genotype Distribution: The Key to Tailored Prevention

 Relative frequency of high-risk HPV types in Iranian cervical 
cancer cases.

HPV16:~65%
HPV18:~8%
HPV31/33/45:~12%  
Other (52, 58, 35):~15%

HPV18 is less dominant than in some Western populations.
Importance of local genotyping data to monitor for types  
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Global Epidemiology - The Impact of Vaccination
Vaccine Introduction:

• A major public health milestone.

• Proven Effectiveness:>90% reduction in HPV 16/18 infections in vaccinated cohorts.

• Dramatic decrease in anogenital warts and high-grade cervical precancers (CIN2+).

• Evidence of herd protection in countries with high female coverage.

• WHO Global Strategy:

• The 90-70-90 target by 2030:

• 90% of girls fully vaccinated by age 15.

• 70% of women screened by age 35 and 45.

• 90% of women with pre-cancer treated.

11/23/2025 HPV EPIDEMIOLOGY - INPC 27



132 countries reported HPV vaccination 
coverage estimates for the first dose and 129 
countries reported full doses in 2023, and 
the weighted average coverage of the first 
and full dose of HPV vaccination in girls 
aged 9–14 years were 61.6% (95% CI: 
50.9%–71.8%) and 47.6% (39.7%–57.4%) 
respectively.
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Current Landscape and Future Directions for Iran
Progress:

Increased awareness among healthcare professionals.
Growing body of Iranian research on HPV genotyping and epidemiology.
Recent Positive Development:
As of 2023-2024, Iran is going to initiated the introduction of the HPV 
vaccine  into its national program for adolescent girls, a critical step 
forward.

Remaining Challenges:
Implementing a systematic, population-based cervical cancer screening 
program.
Combating vaccine hesitancy through public education.
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Critical Research Gaps: A 
Collaborative Agenda

1. Population-Based Sero-Surveillance:

Pre- and post-vaccination antibody levels to monitor program impact.

2. OPSCC Burden Study:

A multi-center study to definitively establish the proportion of HPV-driven 
HNSCC in Iran.

3. RRP Registry & Virology:

The natural history and viral kinetics of RRP in Iranian children.

4. Implementation Science:

Studying the most effective and cost-effective delivery models for the 
vaccine in the Iranian context.

5. Molecular Epidemiology:

Next-Generation Sequencing (NGS) for detecting rare types and 
monitoring genomic evolution.
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Summary & Key Takeaways

• 1. Globally:

• HPV is a common, oncogenic virus and a leading cause of cervical cancer, 

disproportionately affecting LMICs.

• 2. History:

• The discovery of HPV's role in cancer was a Nobel Prize-winning breakthrough, leading 

to effective prophylactic vaccines.

• 3. In Iran:

• HPV, particularly type 16, is the primary cause of cervical cancer. Historically, limited 

screening and vaccine access have been challenges.

• 4. The Future:

• The inclusion of the HPV vaccine in Iran's national program is a monumental public 

health achievement with the potential to drastically reduce the future burden of HPV-

related cancers.
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