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HPV E6/E7 RNA – viral gene expression 
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HPV AND HEART DISEASE:
A MISSING LINK?



The global burden of NCDs



20% of CVD cases cannot be explained by conventional risk factors, 
e.g. tobacco, hypertension.

Could viruses, including HPV, be implicated?



VIRUSES AND HEART DISEASE
• A study of 10,000 people in the UK found the risk of major adverse cardiac 

events was increased among COVID-19 patients, particularly those 
requiring hospitalization. 

• The risk among hospitalized COVID patients without known CVD was 
comparable to the risk of patients without COVID but with CVD, diabetes 
or peripheral artery disease.

• A link between influenza and CVD has been known for almost a century. 
The most common reported cardiovascular complications are 
cardiovascular death, myocardial infarction, and heart failure 
hospitalization.

• Influenza vaccination could reduce CVD mortality by 41%.



WHAT ABOUT HPV?



ACC study pooled data from 7 studies:

• Almost 250,000 patients.
• Period of studies: 2011-2024.
• Age range of patients: 20-75 years.
• Follow-up period: 3-17 years.
• Countries covered: Australia, Brazil, South Korea, USA.
• Some studies adjusted for potential co-founding variables, e.g. smoking, 

diabetes.
• Analysis relied on observational data which prevents conclusions of 

causality.



Key findings:

• Overall, HPV+ patients had 40% higher likelihood of developing CVD and 
were 2x at risk of CAD than HPV- patients.

• When adjusted for variables such as socio-economic status, medical 
history, risk behaviours and family history of heart disease, patients had 
33% higher risk of developing CVD.



“While we anticipated some degree of association between high-risk HPV 
(HR-HPV) and cardiovascular disease, the magnitude of the risk increase 
was striking. However, we found no significant association between HPV 
and hypertension, suggesting that the impact of HPV on cardiovascular 
health may be more specific to atherosclerosis-related diseases rather 
than overall blood pressure regulation. The potential mechanistic link 
between chronic viral infections and vascular inflammation deserves 
further research.”

  - Lead author, Dr Stephen Akinfenwa, University of Connecticut School of Medicine.



• https://www.gavi.org/vaccineswork/hpv-increases-risk-heart-
disease-finds-study-250000-patients

https://www.gavi.org/vaccineswork/hpv-increases-risk-heart-disease-finds-study-250000-patients



CAN HPV VACCINATION PREVENT CVD?



• Investigated approx 9,350 US women aged 20-59 who were tested for vaginal 
HPV DNA.

• HPV infection associated with a 66% greater risk of CVD.

• HPV vaccinated women were at no greater risk of CVD.



CONCLUSIONS

• Several viruses, including COVID, influenza and HPV, have been linked to 
cardiovascular disease.

• HPV+ patients may have a 40% higher likelihood of developing CVD and 2x at 
risk of CAD than HPV- patients.

• HPV vaccination could remove this increased risk and potentially help to 
reduce the global burden of CVD.

• Further research is needed, including longitudinal studies of vaccinated 
populations.



SOURCES

• Chan NC, et al. Human papilloma virus and atherosclerotic cardiovascular 
disease. European Heart Journal 2024; 45:1083-1085. doi: 10.1093/eurheartj/ehad829. 

• Dutta P, et al. Unveiling HPV's hidden link: Cardiovascular diseases and the 
viral intrigue. Indian Heart Journal 2024; 76(1):1-5. doi: 10.1016/j.ihj.2024.02.001.

• Vilela T, et al. Human Papillomavirus infection and cardiovascular diseases: a 
meta-analysis of effect sizes from 249,366 patients. JACC 2025; 85(1):Supp 
A. doi: 10.1016/S0735-1097%2825%2901194-5.
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β-HPV and skin cancer: an emerging picture 

Professor Sarah Allinson

Biomedical and Life Sciences, Lancaster University
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Non-melanoma skin cancer

Diagram produced in Biorender



UV and skin cancer

The UV damage to DNA results 
in a characteristic mutation 
signature seen in tumours

Diagram produced in Biorender



• There are >200 different HPV subtypes that infect humans

• Can be evolutionarily grouped into 5 types:

4

HPV types 

HPV types Infection site High risk 
subtypes?

Vaccine?

Alpha (α) mucosal, cutaneous Y Y

Beta (β) cutaneous N N

Gamma (γ) cutaneous N N

Mu (μ) cutaneous N N

Nu (ν) cutaneous N N



• Commensal infections – often acquired at birth, usually asymptomatic
• More immunogenic than high risk HPVs

• Linked to cSCC in various conditions:
• Epidermodysplasia verruciformis (EV)

• Severe combined immunodeficiency (SCID)

• Organ transplant patients etc

• EV patients develop multiple warts
• Can develop into cSCC in sun-exposed areas

• 90% positive for HPV5/HPV8 

5

β –HPV infection and skin cancer



So, what’s going on?

“Hit and run” model

• β –HPV infection helps 
mutagenesis but doesn’t drive 
cancer growth itself

• Skin tumours show typical UV 
signature

• HPV detected in AK (cancer 
precursor) but less in cSCC

• Mouse models show HPV not 
required for sustained tumour 
growth

Diagram produced in Biorender



Hit and run or in the driving seat? 

• Recent case report* of a 34-year-old woman with multiple warts and 
>40 HPV19 positive cSCC tumours – did not respond to treatment

• Genetic profiling of woman revealed she had an inherited 
immunosuppressive condition (SCID)

• Investigation of tumours showed no characteristic UV signature

• Instead HPV19 had become integrated into genome of cancer cells

• A stem cell transplant resulted in full recovery – resolution of warts 
and cSCC
• Restoration of T cell function allowed all HPV19-infected cells to be 

recognised and eliminated

7*Ye et al (2025) N Engl J Med 393:469-478



Could β -HPV be cancer protective in 
immune competent people?

• A study reported in early 2025* suggested that skin cells that have 
acquired mutations that could lead to cancer have increased β -HPV 
activity

• This in turn flags the infected cells to the immune system limiting 
their expansion

• This could prevent cancer occurring in the first place, but a lot more 
work is required (several gaps in knowledge remaining)

8* Son et al (2005) Cancer Cell 43:36-48



Future prospects

• There is an increasingly clear link between β-HPV and skin cancer in 
immunocompromised patients

• Virus usually causes cancer by “hit and run”, but at least one example 
where cancer growth is driven by virus, analogous to high-risk HPVs

• Less information about what happens when immune system is fully 
functional – more research needed!!

• β -HPV vaccines are currently in development (using a similar idea to 
alpha HPV vaccines)

9



HPV and Prostate Cancer?

Professor Daniel Kelly 
European Cancer Organisation, Co-Chair, HPV/ HBV Action Network
Emeritus Professor in Healthcare Sciences, Cardiff University
kellydm@Cardiff.ac.uk



HPV & Prostate (and other) cancers 

Prostate cancer is now the most common solid organ cancer in 
men.
Modification of risk factors is challenging (genetics, infection, 
testosterone level, ethnicity) Q. Is HPV infection implicated?
Known link with oropharyngeal cancer (now mainly a disease of 
men) and anogenital cancers
Cervical cancer is on a pathway to elimination in several countries  
Is there evidence of a causal relationship between HPV exposure 
and prostate cancer?



HPV link is possible, but evidence is not 
definitive
HPV is found in in benign as well as cancer samples
Only one of several pathogens in the gland, so could be 
coincidental finding, or a causatory factor 
Globally there may be a variation in HPV sub-types, leading to 
different conclusions in large scale studies
May be a role in promoting changes in early stages, at the level of 
oncogenic impact, rather than later stages 
Prostate cancer is not linked to immunocompromised states, unlike 
cervical cancer (also smoking is not examined)



Cervical & other cancers 

• HPV is mainly transmitted through sexual contact and most people are 
infected with HPV shortly after the onset of sexual activity.

• Cervical cancer is caused by sexually acquired infection with certain 
types of HPV.

• Two HPV types (16 and 18) cause 70% of cervical cancers and pre-
cancerous cervical lesions.

• There is also evidence linking HPV with cancers of the anus, vulva, 
vagina, penis and oropharynx (& what about prostate cancer?).

• Cervical cancer is the fourth most common cancer among women 
globally, with an estimated 570,000 new cases in 2018. Nearly 90% of 
the 311,000 deaths worldwide in 2018 occurred in LMICs.

4



Recent Systematic Reviews



Investigated presence 
of HPV DNA in benign 
and malignant samples

Presence of HR HPV in 
32.7 samples of benign & 
malignant samples (HPV 
35).

HR HPV higher in 
adenocarcinoma & 
prostatitis 

HPV DNA may be 
evidence of promotion of 
cellular change in some 
cases of prostate cancer.



What to conclude?

Evidence is not yet conclusive and is sometimes contradictory.
HPV may initiate or promote oncogenesis via mutations in genes that 
usually protect against viruses & is a current concern
HPV is found in about quarter to one third of PC samples- different HPV 
types seem to be associated with different risk levels (eg HPV 16) 
HPV exposure needs to explored alongside other accepted risk factors 
for prostate cancer
Current anti-vax rhetoric does not protect young men who may be at risk
Needs further research, but supports the case for Gender Neutral 
Vaccination until more evidence obtained & especially when other 
cancers in men are considered (especially OP)



References 
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98: 599-607.

Morka N, Norris J, Emberton M, Kelly D. Prostate Cancer & Prostatic 
Diseases 2022 25; 55-57

Yaha Ahmed M et al Detection of high-risk Human Papilloma virus in 
prostate cancer from a UK based population. Scientific Reports 2023; 13: 
7633 



HPV in the Male Genital Tract: 
Key Effects on Fertility, 

Inflammation and Coinfections
Prof. Carolina Olivera



Impact of HPV infection on male reproductive health

Genital tract
co-infections

Study
population

Type of HPV and 
viral load

Type of
sample

Detection
methods

Main alterations in semen attributed to HPV Key factors causing differences in findings on how 
HPV impacts men's health

Failures in IVF

Sperm morphologySperm motility Sperm
concentration

Sperm DNA 
fragmentation



Evaluation of
semen quality

• From Córdoba, Argentina.
• Age range 20-61 years 
• Not vaccinated for HPV
• No antibiotics at the time of analysis

Evaluation of
inflammatory markers

Detection of urogenital 
infections

Prospective study of sexually adult young adult men attending a
urology/fertility clinic 

205 male patients



Detection of
urogenital 
infections

• HPV
• HSV-1
• HSV-2
• M. hominis
• U. urealyticum
• C. trachomatis
• M. genitalium
• T. vaginallis
• N. gonorrhoeae
• T. pallidum

• E. coli 
• E. faecalis
• P. mirabilis 
• Enterobacteriaceae
• Pseudomonas spp.
• Streptococcus spp.
• Staphylococcus spp.
• Corynebacteriaceae
• Candida spp

PCRSpermculture



Characterization of the urogenital infection by HPV and other common uropathogens

n=205

77% 
of the patients had at least one infection

HPV+ patients 
presented 

coinfections

HPV

74% 
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HSV-1
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C.trachomatis 73
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Number of cases detected

9
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HPV prevalence 
in semen 

19% 

HPV



HPV

Type-specific HPV prevalence and genotypic characterization

No determinado (24.4%) HPV-IAR (55%)

HPV-BR (20.4%)
High Risk

(51%)

Low risk
(18%)

Genotype not
determined

(30%)

The half of the HPV+ patients had at least one 
high risk genotype. HPV-16, a high oncogenic 

risk genotype, was the most frequently 
detected.



Routine
spermogram

Sperm oxidative stress

Effects of high- and low-risk HPV on semen quality

Semen quality by 
flow cytometry

LeukocytesSperm necrosis



Impact of HPV and Chlamydia trachomatis (CT) coinfection on sperm quality

A previous study we conducted in a 
cohort of infertile patients found that

In the current cohort of 
patients..



Sperm
Necrosis

oxidative
stress

51%

HPV-16

Spermogram

19%
HR

Leukocytes and 
inflammation 
markers 

Coinfection
74% 

Motility
Concentration

Spermogram

CT

→ Our study shows that HPV infection in 
men is common, and it often comes 
along with other infections, especially 
Chlamydia.

→ While HPV alone doesn’t always affect 
basic semen quality, high-risk types like 
HPV-16 seem to cause more sperm 
necrosis and oxidative stress. And when 
HPV and chlamydia occur together, 
sperm concentration and motility drop 
clearly.

→These findings remind us that men’s 
HPV testing and vaccination matter —
not just for preventing cancer, but 
also for protecting fertility and overall 
reproductive health.
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46%
Cepillado genital 

n=37

51% HPV-IAR29% Múltiples 
genotipos

HPV+

19%
Semen 
n=205

47% HPV-IAR8% Múltiples 
genotipos

HPV+

Prevalencia de HPV según el tipo de muestra evaluada



El 74% de los 
pacientes HPV+ 

presentaron 
coinfecciones







FORTHCOMING ACTIVITIES



SIGN-UP FOR OUR QUARTERLY 
NEWSLETTER: Men, Cancer & HPV News

Go to: http://bit.ly/4gv3aYu



SUPPORT OUR OTHER 2025 ACTIVITES

• Endorse our Call to Action for global gender-neutral 
(universal) HPV vaccination at www.endhpvglobal.org. 

• Endorse our forthcoming academic Position Statement on 
Men, Cancer and HPV.

• Join our men and cancer side-event at European Cancer 
Summit, Brussels, 19 November 2025, 17h00

• Support advocacy to change global policies and targets that 
restrict expansion of HPV vaccination programmes to boys.

• Watch this space for our further webinars and activities!

http://www.endhpvglobal.org/


JOIN OUR NEXT WEBINAR IN DECEMBER

Men, Cancer & HPV Webinar: Protecting All: 
Advancing Universal HPV Vaccination in the MENA 
Region

Provisional date: Tuesday 9th December 2025, 
11am BST | 12noon CEST | 4.00pm UAE

SPEAKERS TO BE CONFIRMED

Join our newsletter to receive registration details



THANKS TO THOSE WHO HAVE ENDORSED 

OUR CALL TO ACTION



PLEASE EVALUATE THIS WEBINAR

Go to this link or QR code to 
complete an anonymous 
rapid evaluation (only 6 
questions)

https://forms.gle/6ngB
MVEbNycQntBL8



Read our report

www.endhpvglobal.org

Reference: Baker P and Winterflood D. ‘Boys, Men and HPV: A Call for Global 

Gender-Neutral HPV vaccination. Global Action on Men’s Health and NOMAN: Race 

to End HPV; London UK, 2024.

THANK YOU FOR JOINING US


