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Abstract

 Background—India has a large population of HIV-positive individuals, including men who 

have sex with men (MSM) and the incidence of human papillomavirus (HPV)-related cancers is 

high. In developed countries, HIV-positive MSM exhibit the highest prevalence of anal HPV 

infection and incidence of anal cancer. Little is known about anal HPV infection in HIV-positive 

Indian MSM.

 Methods—We evaluated 300 HIV-positive MSM from two cities in India. Men were tested for 

anal HPV infection using L1-HPV DNA PCR with probes specific for 29 types and a mixture of 

10 additional types. CD4+ level and plasma HIV viral load were measured. Participants completed 

an interviewer-administered questionnaire including a sexual history.

 Results—The prevalence of anal HPV was 95% (95% CI 91%-97%). The three most common 

types were HPV 35 (20%), HPV 16 (13%) and HPV 6/11 (13%). History of taking antiretroviral 

medications decreased risk of anal HPV 16 infection (RR: 0.6 (0.4-1.0). Having an increased 

number of vaginal sex partners lowered risk of any anal HPV infection. Ever having receptive sex 

increased risk of any anal HPV (RR: 1.2 (1.1-1.4) and anal HPV 16 (RR: 6.5 1.8-107).

 Conclusions—Almost all Indian HIV-positive MSM had anal HPV infection. The prevalence 

of HPV 16 was lower and the prevalence of other oncogenic HPV types was higher than in similar 

populations in North America and Europe. Vaccine based prevention strategies for HPV infection 

in India should consider potential differences in HPV type distribution among HIV-infected MSM 

when designing interventions.
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 Introduction

Men who have sex with men (MSM) are at greater risk for anal cancer and its precursor 

lesion, anal high-grade squamous intraepithelial lesions (HSIL) than men in the general 

population1,2. The incidence of anal cancer among HIV-negative MSM in the US is 

estimated to be up to 37/100,000, which is similar to the incidence of cervical cancer among 

women in developing countries, including India2. HIV-positive MSM in the US are at even 

greater risk of developing anal cancer than HIV-negative MSM, with an estimated incidence 

rate of 131/100,0003,4. The high rates of anal cancer in the US population have not been 

reduced by antiretroviral therapy (ARV), and several studies have documented that the 

incidence of anal cancer has stayed high or has continued to rise, even after the introduction 

of ARVs4-6. As with cervical cancer, the etiological agent that causes most anal cancers is 

human papillomavirus (HPV). HIV-positive MSM are also at greater risk of anal HPV 

infection than HIV-negative MSM7,8.

There is little information available on HPV infection and HPV-associated disease in Indian 

men and almost nothing is known about HPV infection in either HIV-positive or HIV-

negative Indian MSM. There is evidence that the incidence of several HPV-related cancers is 

high among both Indian men and women compared with the incidence in Western countries. 

Hernandez et al. Page 2

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2017 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Cervical cancer is the most common cancer among Indian women, with an estimated 

132,000 new cases of cervical cancer each year 9. The incidence of penile cancer in India 

varies from 0·7 to 3·0 /100,000 10 and represents more than 6% of all cancers in Indian 

men 10.

Limited data indicate that HIV-positive men in India may have higher incidence rates of anal 

cancer than HIV-negative men. In a 2008 study conducted in Mumbai among patients 

registered in an HIV Cancer Clinic, the proportional incidence ratio in HIV-positive males 

for anal cancer was 10.311. This study did not report data on the sexual behaviors of 

participants and the risk of anal cancer in HIV-positive MSM specifically is not known. 

Given that the prevalence of HIV is very high (7-22%) among Indian MSM and up to 63% 

in male-to-female transgendered individuals who are commonly commercial sex 

workers12-14, there may be a large population of Indian men at high risk of developing anal 

cancer. In addition, many Indian MSM are behaviorally bisexual and therefore may serve as 

a bridge population to their female partners. Understanding the prevalence of anal HPV 

infection among HIV-positive MSM, is a critical first step in addressing this emerging public 

health issue.

We conducted a cross-sectional study in two demographically distinct cities in India. Our 

objective was to determine the prevalence and risk factors for anal HPV infection in a 

diverse population of Indian HIV-positive MSM.

 Methods

HIV-positive MSM were recruited from two study sites, Christian Medical College (CMC), 

Vellore, (a large research and teaching institution) and Humsafar Trust (HT), Mumbai (a 

male sexual health non-governmental organization (NGO)). Men were recruited through 

outreach workers and local HIV/AIDS support groups, and were also referred from other 

NGOs. Enrollment occurred from September 2009 to August 2010. Men were eligible for 

the study if they had had sexual contact with another man in the preceding six months and 

were HIV-positive. Participants completed a questionnaire in the local language 

administered by a male interviewer. They had a clinical examination, including collection of 

an anal swab for HPV testing. Blood was collected for a CD4+ lymphocyte count which was 

measured by standardized two- or three-color fluorescence methods. Plasma HIV viral load 

(HIV VL) was measured using the COBAS® Amplicor HIV-1 Monitor test, Version 1·5 

(Roche, CA, USA). All procedures were performed after obtaining written informed consent 

from each participant. The study was approved by the Committee on Human Research of 

UCSF, and the Institutional Review Boards of CMC and HT.

Testing for anal HPV infection was performed as described previously using the polymerase 

chain reaction (PCR) with L1 consensus primers and probes specific for 29 HPV types and a 

combined probe mixture of ten additional types for a total of 39 HPV types 8. We used a 

combined probe for HPV types: 6/11, 32/42, 86/87, 89/102, and 90/106. Beta-globin-

negative samples were excluded from analysis. Any anal HPV was defined by a sample 

positive with the consensus probe mixture or at least one type-specific probe. For our risk 
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factor analysis, we considered two outcomes, “any anal HPV infection” and “anal HPV 16 

infection”.

 Assessment of potential risk factors

Demographic, lifestyle characteristics, medical history, use of ARV, and history of sexual 

behavior were collected by self-report. We asked about sexual behaviors over the 

participant's lifetime and in the past 30 days. Men were queried about sex with men and 

women, “insertive” anal intercourse (participant inserts his penis into partner's anus), 

“receptive” anal intercourse (participant receives his partner's penis into his anus), oral-anal 

contact (rimming, participant's anus receives oral contact).

 Statistical analysis

Characteristics thought to be related to either of the two outcomes were examined for 

bivariable association using Fisher's Exact Test for categorical variables and analysis of 

variance (ANOVA) or ranked ANOVAs for continuous variables. Variables were considered 

significant if the p-value was <0.05.

To calculate relative risks (RRs) to assess strength of association with our two outcomes, we 

constructed log linear models specifying a binomial distribution. Both outcomes were 

compared with men who had no HPV infection (n=14). Because we had so few men with no 

HPV infection, it was not possible to construct multivariable models or adjust for potential 

confounders.

 Results

Three hundred HIV-positive MSM were enrolled into the study; of these 34 (11%) had 

samples that were beta-globin negative and these results were excluded from further 

analyses. Table 1 includes a description of the study population.

Two hundred and fifty two men (95%; 95% CI: 91%-97%) had any anal HPV infection and 

49% had an oncogenic anal HPV infection. The five most common HPV types were HPV 35 

(20%), HPV 16 (13%), HPV 6/11 (13%), HPV 70 (10%), and HPV 58 (8%) (Figure 1). 

Neither the prevalence of anal HPV infection nor the type distribution differed by study site 

or sexual identity.

The mean number of types among men who had any anal HPV infection was 2.5 and the 

mean number of oncogenic types among men who had oncogenic types was 1.7 and the 

mean did not differed by CD4+ level or HIV VL.

 Associations with any anal HPV infection

Men with any anal HPV infection had a younger median age than men with no anal HPV 

infection (33 vs. 46 years, p=0·005). Unmarried men had a higher prevalence of any anal 

HPV infection (98% vs. 91%, p=0·02). Having 5-39 and ≥40 lifetime vaginal sex partners 

(compared to 0-4) both reduced risk of anal HPV infection by approximately 10% (Table 3). 

Having two or more vaginal sex partners in the past 30 days (compared with none) was also 
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associated with a 10% lower risk of any anal HPV infection. Ever having receptive was also 

associated with a small risk increase.

 Associations with anal HPV 16 infection

History of ARV use was associated with a decreased risk of anal HPV 16 (Table 2). As with 

any anal HPV infection, sex with female partners was associated with reduced risk of anal 

HPV 16 infection (Table 3) and reporting receptive anal sex was associated with increased 

risk of anal HPV 16. Ever having receptive anal sex had increased risk of anal HPV 16, 

having higher number of lifetime partners with whom the participant was the receptive 

partner, and having receptive sex in the past 30 days were all associated with increases in 

risk of anal HPV 16 infection.

 Discussion

This is the first report of anal HPV infection among HIV-positive Indian MSM. Almost 95% 

of our participants were positive for anal HPV infection. This high prevalence is within the 

range reported for other populations of HIV-positive MSM worldwide. A recent meta-

analysis calculated a summary prevalence estimate of 92.6% (90.8-94.5) 15 from 21 studies 

of HIV-positive MSM conducted mostly in North America and Europe.

The construct of MSM does not apply as clearly in India as it does in North America and 

Europe. Concepts of sexual identity are more fluid in India than in the West and Indian 

MSM have been described as having from four to over 20 categories. Many Indian MSM are 

behaviorally bisexual and may marry women and 2-15% of Indian men report exploring 

same-sex behavior over their lifetime16-20. We did not see a difference in anal HPV infection 

by self-reported sexual identity. Given that many Indian MSM have female partners, they are 

an important bridge population from male to female partners and vice versa. These high 

prevalences of anal HPV infection may represent increased risk for anal cancer among 

Indian MSM, but also increased transmission of anal, penile and cervical HPV infection for 

their male and female sexual partners.

The distribution of anal HPV types that we found in our study was different than in Western 

populations. Although HPV 16 was the second most common anal HPV type detected its 

prevalence was much lower than that found in other HIV-positive MSM populations. The 

summary prevalence for HPV-16 calculated from a recent meta-analysis was 35%15 

(compared with our finding of 12%). Other oncogenic types not typically found at high 

proportions among other HIV-positive MSM were high in our study. Our most prevalent type 

was oncogenic HPV 35 at 20%. In contrast, in studies in San Francisco the prevalence of 

HPV 35 ranged from only 3-5% 8. Oncogenic HPV types 58 and 33 also had high 

prevalences (>8%). Although these other oncogenic types (33 and 58) have rarely been 

detected in anal cancer specimens21,22, they are known to be associated with cervical cancer 

and may be important in anal disease in HIV-positive populations. It is possible that these 

other oncogenic types are responsible for a greater proportion of anal cancers in India than 

they are in Western populations. The high prevalence of HPV 35 is also important because 

the recently approved 9-valent HPV vaccine does not include HPV 3523. Vaccinating Indian 
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HIV-positive MSM may not be as effective in preventing anal cancer if a larger proportion of 

disease is caused by types common in the population but not included in the vaccine.

We were limited in our ability to conduct risk factor analyses with only 13 men in our 

comparison group having no anal HPV infection. We did not have the power to detect 

differences between two groups in many cases, and we were unable to adjust analyses for 

potential confounders. Younger age was associated with both any anal HPV infection and 

anal HPV 16 infection, perhaps because younger men are more sexually active than older 

men in this population. Anal HPV infection may be cleared over time. Similarly, unmarried 

men were more likely to have any HPV infection and this may be because married men have 

fewer male partners than unmarried men or practice safer sexual behaviors with their extra-

marital partners. While a higher number of female vaginal sex partners was associated with a 

lower prevalence of anal HPV infection, this relationship could not be evaluated controlling 

for number male receptive partners.

Of the sexual risk factors examined, receptive anal intercourse was the most common 

behavior associated with any anal HPV infection and anal HPV 16 infection. Ever having 

had receptive anal intercourse and a higher number of receptive male partners both increased 

the prevalence of both any anal HPV infection and anal HPV 16 infection. This finding is 

consistent with other studies of men that have shown that receptive anal intercourse is a risk 

factor for anal HPV infection8,24,25.

Although only 36% of our participants had an undetectable HPV VL and 44% ever reported 

using ARVs the only marker of HIV disease status that showed a significant association in 

our analyses was self-reported history of ARV use, and this was associated with a reduced 

prevalence of anal HPV 16 infection. The similar association between current ARV use and 

HPV16 did not reach statistical significance; there were only 2 men who had a history of 

ARV use but were no longer currently using ARVs. Neither current nor history of ARV use 

was associated with any anal HPV. Again, because of our high anal HPV prevalence, we 

may not have had the power to evaluate the association of ARVS and anal HPV infection. A 

reduction in prevalence with ARV use is consistent with findings of a reduction in other 

opportunistic infections following initiation of ARVs 26,27. However, the relationship 

between ARVs and HPV is not as clear as the relationship with other opportunistic 

infections. Anal cancer incidence have declined after the introduction of ARV therapy 2,3. 

Studies of HSIL among HIV-positive individuals talking ARVs have had mixed results. 

Some have shown no increase in regression of HSIL rates or reduction in progression of 

HSIL rates 26. However, a recent study on HIV-positive MSM who had been receiving their 

current ARV regime for >4 years had a reduced risk of progression to HSIL28. Prospective 

studies of the relationship between use of ARVs and incident HPV infection and HSIL are 

necessary to elucidate this relationship among Indian HIV-positive MSM.

This study had several limitations. As this is the first study of anal HPV in this population, it 

was designed as a cross-sectional study. We do not know if the sexual behavior occurred 

before the anal HPV infection. Another potential limitation to the study is that we did not 

have a random sample of Indian HIV-positive MSM. The results may be generalizeable to 

Indian MSM living in urban centers with access to medical services but not necessarily to all 
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HIV-positive Indian MSM. Since MSM behavior and HIV-positive status are both highly 

stigmatized in India it is unlikely that other sampling strategies would have yielded a more 

representative sample while ensuring participant confidentiality. Finally, the self-reported 

nature of the data is subject to errors in recall.

Our study has confirmed our hypothesis that anal HPV infection is very common in HIV-

positive Indian MSM. However, the type distribution is different from HPV type distribution 

seen in other similar populations with HPV type 16 prevalence lower and other oncogenic 

types higher than seen in North America and Europe. Given the large number of Indian 

MSM living with HIV, this high prevalence of anal HPV infection indicates that many Indian 

men are at risk of developing anal cancer, which is potentially preventable through the HPV 

vaccination and early treatment of anal HSIL. HIV-positive Indian MSM should be 

considered for HPV vaccination, similar to U.S. guidelines that recommend routine 

vaccination for both HIV-positive and HIV-negative MSM up to the age of 26 years 29
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Figure 1. 
Type-specific prevalence of anal HPV infection among Indian MSM (n=266). Percentage 

out of ß-globin positive participants; error bars represent exact binomial 95% confidence 

intervals (CI); Black bars represent oncogenic HPV types; Grey bars represent non-

oncogenic HPV types 54 includes subtypes; n/n represents a combined probe.
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Table 1

Socio-demographic and lifestyle characteristics of Indian HIV-positive MSM (N=266).

Characteristic N (%)

Demographic factors

Age (years)

    18-25 42 (16)

    26-35 111 (42)

    >35 113 (42)

Highest year of school completed

    None 45 (17)

    1-10 171 (64)

    >10 50 (19)

Monthly income (INR), median (IQR) 3500 (2000-6000)

Married 126 (47)

Religion

    Hindu 207 (78)

    Muslim 37 (14)

    Other 22 (8)

Substance use

Smoked more than 100 lifetime cigarettes 81 (30)

Chew tobacco regularly 89 (33)

Ever consumed alcoholic beverage 155 (58)

HIV disease status

CD4+ level (cells/uL)

    <200 35 (13)

    200-500 125 (48)

    >500 103 (39)

Undetectable HIV viral load level 94 (36)

Ever taken antiretroviral therapy 118 (44)

Currently taking antiretroviral therapy (ARV) 116 (44)

    Participant knew name of ARV medication taken 33
(28)

*

    Nucleotide reverse transcriptase inhibitors use 33
(28)

*

    Non-nucleotide reverse transcriptase inhibitors use 29
(25)

*

    Protease inhibitors use 0
(0)

*

Sexual behavior

Lifetime number of women vaginal sex partners

    0 102 (38)

    1-4 87 (33)

    5-39 37 (14)
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Characteristic N (%)

    ≥40 39 (15)

Age first had sex with another male (years), median (IQR) 16 (13-20)

Lifetime total receptive male partners

    0-10 55 (21)

    11-100 37 (14)

    101-1000 94 (35)

    >1000 79 (30)

Data from 34 participants were excluded due to beta-globin DNA-negative anal specimens. When totals do not reach 266, data were missing. SD, 
standard deviation.

*
Percentage out of 116 current ARV users.
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