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Treatment?

Screening

Adapted from Martin D. 
Reviews on cancer 2017

Anal intraepithelial neoplasia

AIN 2 and 3= HSIL
High grade intraepithelial lesions
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MSM w HIV
Cohorte D:A:D 2004-2010:
Anal cancer incidence 45-89/100 000 persons year

Worm S. BMC Infect Dis 2013
Clifford G Int J Cancer 2021

HSIL prevalence: 29% (23-35%) 
HSIL incidence: 8-15% year

Machalek D. The Lancet 2012

Women wVIH
Anal cancer incidence : 22/ 100 000 persons year
HSIL prevalence (cytology): 12% (8,5-17%) -27%*

Gupta R 2022.HIV med 2012
Clifford G Int J Cancer 2021

*Stier E. CID 2020

Anal Cancer and HIV
High incidence and unfavorable outcome 

J Gastrointest Oncol 2019

Localised anal cancer anal treated with radio- and chemotherapy
(1996-2017): 
 40 studies
 3720 patients: 1.298 (34%) PLHIV , median CD4  347/µL

PLHIV
More severe skin toxicity grade 3-4
More frequent leukopenia and  thrombocytopenia
Higher recurrence rate at 3 years, median 25% [6-67%] vs 9-33% in HIV-neg : 
1,32 (1,01-1,74; p=0,043)
Lower survival rate at 5 years, median 71% [20-87%] vs 65-84% in VIH-neg : 
1,39 (1,04-1,85; p=0,024)
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Treating HSIL in PLHIV

Anchor Study (Anal Cancer/HSIL Outcomes Research)

• National Cancer Institute’s Office of HIV and AIDS Malignancy 

(Grant number U01 CA121947)

• 2014-2021

• ≥ 35 years PLHIV with biopsy-proven anal HSIL (AIN3 or p16-pos AIN2)

• Phase III, randomized 1/1:

treatment HSIL (office-based electrocautery ablation)

vs active monitoring every 6 months (HRA: high resolution anoscopy)

• Primary outcome: Time to progression to anal cancer

• N=4436, 25 sites USA
 80% male, 15-16 % female, 3-4% transgender

 Median age 51 years

 Median HIV duration: 17 years

• Stratification by 
• lesion size ≤50% vs > 50%

• CD4: ≤ 200 vs >200/µL

NEJM 

June 2022
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Anchor study

The rate of progression to anal cancer:

lesion size vs > 50%
1047 per 100,000 person-years

lesion size ≤50% 
185 per 100,000 person-years

Number needed to treat 167

48 
months:
1,8%
0,9%



Anchor study: questions

1/ Are there HPV specific genotypes more associated with evolution to cancer?

2/ Can we use markers to detect HSIL associated with progression to cancer?

DNA methylation (marker of HPV-induced carcinogenesis:
multiplex PCR targetting different genes)?

2021
Longitudinal study with HSIL several years before cancer



Anchor study: questions
3/Treatment of HSIL :
Timing ?
Which treatment: ablation versus excision? Multifocal lesions?

4/Serious AE

5/How to screen for HSIL?
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Tools for anal cancer and HSIL screening

• Asking for symptoms: pain, bleeding, local mechanical symptoms, …

• DARE digital ano-rectal examination

• Anal swab

• Cytology

• HPV DNA

• Other markers of cellular proliferation (p16/Ki67, E6/E7 mRNA,…)

• High resolution anoscopy (HRA)

 Screening for HSIL: precursor of anal cancer
 Screening cancer itself Anal cancer survival rate when diagnosed

≤ 2cm 80%
≤ 1cm 100%



Asking for symptoms

HSIL:
most anal symptoms are not a 
useful marker of anal HSIL



DARE digital ano-rectal examination

• Self DARE: Patients taught to self DARE were able to find lesions of ≥ 3 mm (sens. 71-80%, specificity 92-100%)

Nyitray et al. Sex Transm Infect 2018

• Australia : Ong et al. J Intern AIDS Society 2018
• 327 MSM LwHIV followed for 2 years with annual DARE

• Baseline: 26% had abnormalities, 5% refered to colo-rectal surgeon, anal cancer=1

• Year 1: 19%, 1%

• Year 2: 17%, 5%

• Good acceptability for both patients and physicians

• Rare adverse outcome (pain, bleeding)

https://www.bodypositive.org.nz/Pages/HIV_and_AnalCancer/#DARE



Screening for anal cancer precursor HSIL

Sensitivity Specificity NPV

Cytology 61-93% 32-67% 87%

High risk HPV DNA primary testing

MSM LHIV 96-100% 28% >90%

W LHIV 83% 61-67% (vs 50 for cytology) 

AIDS 2020



Screening for anal cancer precursor HSIL

2021

HRHPV non 16/18
29% HSIL

• N= 1837
• 1504 MSM wHIV, 
• 155 MSM without HIV
• 178 women wHIV

• 41% HSIL

• Co-testing cytology and HPV



Tools for anal cancer screening

• High resolution anoscopy (HRA)

 Need well-trained physician
 At least 50 HRA/year
 At least 20 HSIL/year

 Timely? < 15 minutes?

 Costly

 Not always reimbursed
 Rectoscopy+biopsy: 75 euros/40 reimbursed

 May cause pain, bleeding and infection

 How to prioritize patients?



General population
Incidence of anal cancer: 1-2/100 000 person-year



BHIVA ?

USA NIH (https://clinicalinfo.hiv.gov/) No age recommendation, Anchor study is ongoing

Australia Annual DARE for men ≥ 50 years-old (since 2016, cost effectiveness study)

French Guidelines but no age recommendation

Recommendations and guidelines

https://clinicalinfo.hiv.gov/
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Other interventions

1. Continue surveillance: recurrence 40-70%

2. Stop smoking

3. Vaccination against HPV

4. Maintain sustained HIV viral load undetectability



• Several case-control studies show statistically significant greater risk of HPV-induced 
lesions in smokers, especially current smokers 

Anal cancer 
• RR 1.9 for 20 pack-years Holly EA et al. J Natl Cancer Inst. 1989 (USA)

• RR 5.2 for 50 pack-years
• OR = 2.59, (95% CI: 1.25, 5.34) Swiss HIV Cohort Study. Bertisch B et al. Am J Epidemiol. 2013

Anal HSIL

Current smokers (OR: 1.71, 95% CI: 1.04–2.82) compared to non-smokers 

after adjusting for age, sexual risk group, lifetime number of sexual partners, HIV status, and 
HR-HPV infection.

Keller et al. Cancer Treatment and Research Communications 2022

Smoking increases HPV-induced lesions: 
Promote smoking cessation



Smoking increases HPV-induced lesions: 
promote smoking cessation

• Prospective longitudinal study in Dublin

• LSIL or ASCUS HPV pos (n=275)

• Colposcopy during 2 years

• Measure

• Tobacco exposure by urine measures of nicotine metabolites

• Co-expression of p16/Ki67 by immunocytochemistry on cervical smears (markors of HPV transformed cells undergoing proliferation)

• HPV positive women exposed to tobacco smoke are at a higher risk of testing positive for p16/Ki-67co-expression. 

• Risk of HSIL(CIN2+) is almost doubled in women who are exposed to tobacco smoke

2020

Why smoking could increase HPV-induced lesions?
 Tobacco compounds are found in cervical mucus: 

inducing genomic damage?
 Smoking reduce Langerhans cells in the cervix



Vaccination against HPV after HSIL treatment 
as secondary prevention against HSIL recurrence

21,059 women 
- 3,939 vaccinated 
- 17,150 unvaccinated

Significant decrease of 
new HSIL 
after vaccination HPV
RR 0.41; 95% CI [0.27; 0.64]

• Post hoc
• Retrospective
• Non randomized 
• Based on patient’s choice (linked to 

vaccine cost)



2021 South Africa
Randomized, double blinded, placebo-controlled
HPV4v, FU 1 years
n= 174, median age 39 years
CD4 489, nadir 116 /µL, HIVRNA <50 cp/ml in 93%
No decrease in recurrence rate
BUT no data on HPV genotypes

2021 Netherlands NCT02087384
Randomized, double blinded, placebo-controlled
HPV4v, FU untill 12 months after vaccination
N=126, median age 49 years
CD4 700/µL, nadir 240 /µL
HIVRNA <50 cp/ml in 95%
No decrease in recurrence rate
BUT 60% of recurrence caused by non vaccinal HPV genotypes

Vaccination against HPV after HSIL treatment 
as secondary prevention against HSIL recurrence
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Which HPV genotypes in PvVIH?
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Vaccination against HPV 
as secondary prevention against HSIL recurrence

Randomized-controlled studies with
HPV-9v vaccine or placebo:

NCT03051516
2017-2022

USA
HIV+ and - subjects included
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Antiretroviral therapy against HIV significantly decreases 
HPV-infection and induced lesions in WLwHIV

17 studies on ART impact on cervical lesions (longitudinal). 

After adjustment for CD4 and treatment duration, cART is associated with 

Lower risk

-HSIL-CIN2+ incidence 1830 WwVIH (0.59, 0.40–0.87; I²=0%)

-SIL progression 6212 WwVIH (aHR 0.64, 95% CI 0.54–0.75)

-Cervical cancer incidence 15 846 WwVIH (HR 0.40, 95% CI 0.18–0.87). 

Increased regression of

-SIL or CIN 5261 WwVIH (1.54, 1.30–1.82). 

Lancet HIV 2018
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Longitudinal study n=247 MSM on cART since 22 

months, FU 61 months

de Pokomandy. CID 2011.

Cross-sectional study n=250 MSM,  

CD4 490, nadir 229, 80% cART since 7 years

Van der Snoeck E. Sex transm Dis 2012.

Cohort, n= 311 , 89% under cART (median =9 years) 

Richel O. PLoSOne 2013

American veterans cohort: retrospective analysis, 

n= 45.000, 377 with anal cancer, 1985-2009

Chiao E. J Acquir Immune Def Syndr 2013.

Retrospective study n=1654 

preHAART (<1996) & postHAART (1996-2008).

Duncan K. AIDS 2015

Cross-sectional study 

n=320 MSM, cART since 5 years

Libois A. Sex Transm Infect 2016

Decreased HPV and AIN if cART

Patients  with cART >4 years have 
decreased risk of HGAIN (OR=0.28; 
95%CI:0.07-1.06)

Time to anal cancer shorter if treated
before HAART-era (AHR=3.04 (1.48-6.24), 
p=.002) suggesting that HAART slows 
down progression from AINHG to cancer

Inverse correlation between duration of 
cART and AIN (-8%/year)

Anal cancer decreases if HIVRNA is
undetectable >60%  of time vs <20% 
(odds ratio, 0.56; P = 0.040) 

Patients  with cART≥ 2 years had
decreased risk of HSIL (OR=0.32; 
95%CI:0.16-10.63)

Antiretroviral therapy against HIV significantly decreases 
HPV-infection and induced lesions in MLwHIV
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Conclusion

• Anal cancer is frequent in PLHIV and has a less favorable outcome than in the general population

• Screening of cancer and its precursor (HSIL) should be proposed with
• Systematic research of symptoms
• Annual DARE
• Cytology for men and women
• HPV DNA for women
• Referral to High Risk Anoscopy

• Treatment of HSIL significantly reduces the incidence of cancer

• Therapy for HSIL should be improved

• Smoking cessation and maintaining HIV suppression on the long term should also be promoted

• Vaccination against HPV seems to reduce HSIL recurrence after treatment and is currently under 
investigation


