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The Burden of HIV-HPV Co-Infection

Perez-Gonzalez, Microrganisms, 2022

Klein, Front Cell Infect Microbiol, 2022

The overall incidence of HPV-derived invasive 
cancer in PLWH is higher than in other 

groups at risk



High Prevalence of HR Genotypes in PLWH

Wei, Lancet HIV, 2021Dickey, Sex Trans Dis, 2021
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HR Genotypes Cause High Grade Dysplasia in PLWH

Dickey, Sex Trans Dis, 2021
See also: Clifford, CID, 2017 
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Wei, Lancet HIV, 2021
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Anal Dysplasia and Squamous Cell Carcinoma in PLWH

• PLWH
- MSM: incidence of 85 (95% [CI] 82–89) per 100 000 person-years, ranging from 16.8 per 100 000 person-years for 

< 30 years up to 107.5 per 100 000 person-years for > 60 years 
- MSW: 32 (95% CI 30–35) per 100 000 person-years
- Women have an incidence of aSCC of 22 (95% CI 19–24) per 100 000 person-years

• HIV risk in HIV negative individuals (less studied)
- cervical cancer survivors: 9 (95% CI 8–12) per 100 000 person- years
- cervical dysplasia (CIN 2/3): 6 (95% CI 5–7) per 100 000 person-years 
- vulvar cancer survivors: 48 (95% CI 38-61) per 100 000 person-years 
- MSM: 19 (95% CI 10–36) per 100 000 person-years per 100 000 person-years
- SOT recipients (renal), > 10 years: women incidence of 50 (95% CI 35.4–67.5) per 100 000 person-years; men 25 

(95% CI 16.3–35.4) per 100 000 person-years

Barroso II et al al, Clin Infect Dis, 2022

Age is a strong risk factor in the development of aSCC. 
Multiple cohort studies and data from cancer registries show aSCC increasing as a function of age for all risk groups

The median age of anal cancer diagnosis is about 60 years old in the general population, decreasing to about 47 years in men 
living with HIV



What are the mechanisms underlying HPV-
related high-grade dysplasia in PLWH?



Impaired HPV Clearance in Men LWH 

de Pokomandy, JID, 2009

Kaplan-Meier estimates of the clearance times for human
papillomavirus (HPV)–16 (a), HPV-18 (b), and HPV-6 (c) and
of the cumulative incidence of infection with HPV-16 (d),
HPV-18 (e), and HPV-6 (f).



Low CD4/CD8 T-cell Ratio Mirrors Peripheral Immune Defects 

Serrano-Villar et al. PlosPath 2014



Low CD4/CD8 Ratio is Linked to Poor Clinical Outcome in HIV

Mussini et al.  Lancet HIV 2015
See also: Han et al. AIDS Res Ther., 2018; Lee et al. BMJ Open 2017;  Trickey et al. CID 2017; Sauter et al. Medicine 2016;

Hema et al. PlosOne 2016



T-cell activation as an independent predictor 
of HPV-related dysplasia in PLWH

Mondatore, OFID, 2022



T-cell specific reponses in HSIL

Tong, JID, 2015



Role of HPV-specific cells in HR HPV-related dysplasia

Tincati, CID, 2016

Mbuya, Front Immunol, 2021
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The Loss of Gut Junctional Protein Expression 
Occurs in Early HIV

Tincati et al, AIDS, under review

Healthy Control Primary HIV
(untreated)

Chronic HIV
(untreated)



Tincati et al, AIDS, under review
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Gut Fibrosis and Inflammation Occur Early in HIV
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Tincati et al., HIV Glasgow, 2022

And is not reverted by cART (in the short-term)



Gut dysbiosis and cART

Ancona et al., Front Immuno, 2021 



Fecal and rectal microbiota are linked to HPV-
related anal dysplasia

Serrano-Villar, AIDS, 2017
See also: Nowak, AIDS Res. Hum. Retrovir. 2019

N=42 MSM, LWH



The cervical microbiota is implicated in 
cervical cancer pathology

Predominant bacteria:
• normal cytology: L. crispatus and L. iners
• SIL: Sneathia spp.
• CC: Fusobacterium spp.

Higher median cervical levels of IL-4 and TGF-β1 mRNA in the
CST dominated by Fusobacterium spp.

Chalifour, PlosOne, 2016
See also: Klein, Front Cell Infect Microbiol, 2022



Can HPV Influence HIV Acquisition?



Zayats, Front Cell Infect Microbiol, 2022 Houlihan, AIDS, 2013



How should HPV infection be managed in PLWH?



Primary prevention through vaccination 
(prior to sexual debut)

Wei, Lancet HIV, 2021



HPV vaccine in PLWH elicits immune responses

Rainone, AIDS, 2015

• three-dose QHPV
vaccination

• N=46 adolescents
and young adults



HPV vaccine effectiveness in Women LWH, yet Low 
Coverage Globally

Strong reduction in the risk of persistent cervical HPV infections has also been seen 
in HPV-vaccinated WLWH

McClymont, CID, 2019



HPV Vaccine effectiveness in Men LWH

See also: Wei, JID, 2023 



HPV vaccine effectiveness (anal HPV) in MSM

IPTW-weighted prevalence ratios for 12-
month persistence of anal HPV infection

IPTW-weighted prevalence ratios for 12-month 
cumulative incidence of anal HPV infection

Chambers, JID, 2023

N=13 HIV+

Age, 16-30



Screening of HPV-related cervical dysplasia in 
Women LWH



Diagnosis and screening of anal HSIL

Secondary prevention: identification and destruction of precursor lesions 
(aHSIL) to prevent progression to invasive cancer

1) screening test
2) further evaluation of screen positives with a high-resolution anoscopy

(HRA) to detect anal HSIL
3) treatment of HSIL to prevent progression to anal cancer

Debate regarding the efficacy of anal cancer prevention through aHSIL
diagnosis and treatment was directly addressed by the ANal Cancer/HSIL 

Outcomes Research (ANCHOR) trial

Barroso II et al al, Clin Infect Dis, 2022



Anal Cancer Screening Tests
Anal Pap smear
Liquid-based cytological brushing (ThinPrepÒ) with AnexÒbrush 
(+ HPV genotype testing)

• Anal cytology is collected though insertion of a
moistened polyester swab 4–6 cm into the anal
canal

• The swab is then withdrawn while applying gentle
rotating circumferential pressure and eluted into a
liquid transport medium

• Results are reported per the Bethesda
nomenclature

Barroso II et al al, Clin Infect Dis, 2022



No well-defined evidence-based algorithm for 
interpretation and triage of abnormal results of 

anal cancer screening

Local practices based on local expert opinion and available resources

• anal cytology + HPV testing, with HRA triage of abnormal result
• HRA for all MSM living with HIV over a certain age cut-off
• proceeding directly to HRA in all persons living with HIV over age 35
• repeating anal cytology every 6 months, yearly, or every 2 years

Barroso II et al al, Clin Infect Dis, 2022



How to treat biopsy-confirmed aHSIL

• Treatment of anal HSIL is not standardized and is guided by available local
resources and expertise
• No robust direct comparisons between different treatment options
- treatments achieve similar results
- recurrence remains problematic in high-risk populations
• Removal of the entire anal transformation zone would be a prohibitively morbid

procedure
• Ablative methods
- infrared coagulation (IRC), electrocautery treatment (EC), or CO2 laser therapy
• Topical methods
- Imiquimod
- 5-fluorouracil (5-FU)

Barroso II et al al, Clin Infect Dis, 2022



Does Every aHSIL Lesion Require Treatment?

• HIV+ > 35 yrs
• biopsy-proven anal HSIL
• randomly assigned, in a 1:1 ratio, to

receive either HSIL treatment* or active
monitoring without treatment

* ablative procedures
(infrared coagulation,
electrocautery, and laser),
ablation or excision under
anesthesia, and topical
treatments (imiquimod and
fluorouracil)



Effectiveness of adjuvant HPV vaccination in 
CIN recurrence

Di Donato, Vaccines, 2022

CIN 2+ recurrenceCIN 1+ recurrence

CIN 3+ recurrence



Effectiveness of adjuvant HPV vaccination in AIN in Men 
LWH? 

Gosens, AIDS, 2021

ITT per-protocol



The DARE is a low cost and readily available exam
that should:
(1) be offered to all patients undergoing anal cancer
screening;
and (2) can be offered as tertiary prevention when
HRA is unavailable

It is an integral part of every HRA exam as it 
supplements the information gained from cytology 

and biopsy

Barroso II et al al, Clin Infect Dis, 2022



Conclusions

• HPV in PLWH leads to increased cancer risk
- multifactorial: role of behaviour, reduced HPV clearance, immunity

• Primary prevention through vaccination in early age

• Screening of HPV-related dysplasia (secondary prevention): many 
open issues: 

- diagnosis
- treatment
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