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Rates of anal cancer in women and 
men who have sex with men (MSM) 
with HIV infection are far higher than 
in the general population, and higher 
than current rates of cervical cancer, a 
human papillomavirus (HPV)-associat-
ed disease, in the general population of 
women in the United States (Figure 1) 
and globally.1 Rates of cervical cancer 
in the general population have been 
dramatically reduced through preven-
tion services including active screen-
ing, and more recently by HPV vacci-
nation. HPV vaccination and screening 
efforts offer the best chance to reduce 
risk of HPV-related cancers in the pop-
ulation with HIV infection. 

Anal Cancer

Most initial anal HPV infections are 
cleared by host immune responses. A 
subset of infection persist, sometimes 
leading to low-grade squamous intraep- 
ithelial lesions (LSILs). In a subset of 
these cases, infection continues with 
integration of HPV into cellular DNA and 
progression to high-grade squamous 
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intraepithelial lesions (HSILs). A sub-
set of HSILs progress to invasive anal 
cancer. In individuals living with HIV 
infection, immunosuppression includ-
ing reduced cell-mediated immunity 
reduces clearance of HPV and increases 
risk of progression to HSILs and inva-
sive cancer.

The approaches to prevent inva-
sive anal cancer are HPV vaccination 
and preventive screening. The goal 
of screening is to identify precancer-
ous areas (eg, HSILs) of the 
anus that can be removed 
to prevent invasive cancer. 
Screening is performed via 
cytology (or by HPV testing, 
although such testing is not 
approved by the US Food 
and Drug Administration  
[FDA] for screening). Diag-
nosis of HSILs is performed 
with high resolution anos-
copy (HRA). The procedure 
uses staining with acetic acid 
and Lugol’s iodine to iden-
tify areas in which HSILs are 
suspected; the suspicious 
areas are biopsied for histo-
logic examination. If HSILs 
are diagnosed, the areas 
are treated with ablation or  

topical therapy. In some cases, early 
and limited invasive disease may 
be identified, which can be treated 
promptly and effectively via excision. 
However, the majority of anal can-
cers are already extensive enough at 
diagnosis to require treatment with 
chemotherapy and radiation. Such 
treatment is effective in most cases, 
but is associated with substantial mor-
bidity. Practitioners performing HRA 
require formalized training, and 
substantial experience is needed to 
reliably identify HSILs for diagnosis 
and treatment.  

MSM living with HIV infection have  
elevated rates of HSILs (reaching 50% 
in some studies) and anal cancer, and 
are thus candidates for screening.  
Other men and women with HIV infec-
tion also have elevated rates of anal 
cancer, indicating that they, too, are 
potential candidates for anal cancer 
screening. A study recently reported  
by Stier and colleagues2 found an anal 
HSIL prevalence of 28% among women 
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Figure 1. Incidence of anal cancer in individuals with 
HIV infection and the general population in the United 
States. Dashed horizontal lines indicate incidence of 
cervical cancer in the general population prior to and 
after introduction of Papanicolaou (Pap) testing. MSM 
indicates men who have sex with men. Adapted from 
Schim van der Loff et al.1  
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with HIV infection (77 of 253). Most of 
the HSILs were found in women with 
an abnormal anal cytology, although 
22% of HSILs occurred in women 
with normal anal cytologic results. 
Such findings suggest that, similar to 
cervical cytology, anal cytology must 
be repeated in serial screenings, with 
repeated testing being more likely 
to yield an abnormal result if HSILs  
are present.

Another issue in cancer prevention 
is the success in treating HSILs, for 
which relatively few data are available. 
The recently reported AIDS Malignancy 
Consortium 076 trial has shown ben-
efit of ablation of HSILs in clearing 
disease using infrared coagulation.3 
In the trial, 120 individuals with HIV 
infection who had relatively limited 
anal HSILs were randomly assigned to 
infrared coagulation ablation (n=60) 
or careful monitoring for 1 year (con-
trol group; n=60). Complete response 
was observed in 63% of the ablation 
group versus 27% of the control group 
(P <.001), with complete or partial re- 
sponse being observed in 75% versus 

43% (P <.001). Numerous issues 
in anal cancer screening remain 
to be confronted. One is that the 
large majority of people with 
anal HSILs will never develop 
anal cancer, meaning large 
numbers of individuals with 
anal HSILs must be treated to 
prevent a relatively few cancers, 
making the cost-effectiveness 
unclear. Further, treatments for 
anal HSILs are not well studied 
and are clearly less effective than 
those for cervical HSILs. Recur-
rent anal HSILs are the norm, 
with numerous treatments usu-
ally needed to clear disease. 
Accessing HRA and treatment 
for anal HSILs remains difficult, 
with a relative dearth of skilled 
HRA practitioners for patient 
referral. Currently, screening is  
not yet recommended by all 
organizations setting standards 
for health care maintenance. 
Anal cancer screening is rec-
ommended in HIV Medicine 
Association4 and New York State 
guidelines,5 but is not recom-

mended in Centers for Disease Control 
and Prevention (CDC) opportunistic 
infection guidelines.6 The age at which 
to begin screening remains unclear. 
Although there is a high prevalence of 
anal HSILs in younger individuals, a 
screening program should probably tar-
get patients age 35 years or older based 
on cost-effectiveness modeling. Many 
HSILs resolve without intervention, and 
younger patients often have more dif-
ficulty adhering to HIV medications, 
without adding additional compli-
cated procedures at an age when the 
rate of anal cancer is so low. In addi-
tion, definitive data that treating anal 
HSILs reduces the risk of anal cancer 
are needed. 

Oropharyngeal Cancer

Unlike HPV-related anal, cervical,  
vulvar, penile, and other cancers, HPV-
related oropharyngeal cancer (OPC) 
does not have an identifiable premalig-
nant lesion and there is no analogous 
cytologic test to aid in early identifi-
cation currently recommended. It is 

possible to do HPV testing, but this 
is not part of standard clinical prac-
tice. Currently, there are no accepted 
screening programs for prevention of 
HPV-related OPC. 

Approximately 70% of OPC is 
caused by HPV. Of HPV-related OPC, 
HPV-16 is the cause in approximately 
85% of cases, with the serotypes in the 
9-valent HPV vaccine being account-
able for 94% of HPV-related OPC.7 
Studies using SEER (Surveillance, Epi-
demiology, and End Results) data from 
2005 to 2008 showed that the inci-
dence of OPC is 2- to 3-times higher 
in individuals living with HIV infection 
than in the general population, and 
4-fold higher in men with HIV infection 
than in women with HIV infection.8 As 
of 2010, the estimated rates of OPC in 
men exceed rates of cervical cancer in 
women in the general population, with 
the trend projected to continue as cer-
vical cancer rates continue to decline 
and OPC rates in men increase.9 

Reducing HPV-Related Cancer  
in HIV

The ongoing large-scale National Can-
cer Institute-sponsored ANCHOR (Anal 
Cancer HSIL Outcomes Research) study 
will address whether removal of anal 
HSILs effectively prevents anal can-
cer (Figure 2). In the trial, more than 
17,000 men and women living with 
HIV infection, age 35 years or older, are 
being screened for anal HSILs. Approx-
imately 5000 individuals with anal 
HSILs are being randomly assigned to 
a monitoring arm or an intervention 
arm in which HSILs are treated with 
the best modalities available including 
ablative and topical treatments. Par-
ticipants will be followed up for 5 to 8  
years, with those in the intervention 
arm being treated again upon recur-
rence of HSILs. Enrollment in the study 
is open at sites across the United States 
including Puerto Rico, and information 
can be found at www.anchorstudy.org/. 

With regard to prevention by vac-
cination, a study reported in 2011 by  
Palefsky and colleagues10 showed that 
the quadrivalent HPV vaccine was 
approximately 95% effective in pre-
venting persistent anal infection in a 
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Figure 2. Design of the National Cancer Institute–
sponsored ANCHOR (Anal Cancer HSIL Outcomes 
Research) study. HSIL indicates high-grade squa-
mous intraepithelial lesions.20
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subgroup of approximately 600 young 
MSM, considered to be a relatively 
HPV-naive group, with a significant 
reduction in anal squamous intraepi-
thelial lesions also being observed. The 
outcome of the trial resulted in FDA 
approval of the quadrivalent vaccine 
for preventing anal cancer in both men 
and women. 

Clinical studies have found that HPV 
vaccination is safe and highly immu-
nogenic in adults and children living 
with HIV infection. The question then 
became whether HPV vaccine could be 
effective in individuals with HIV infec-
tion who are already highly exposed 
to HPV and have high rates of ongo-
ing HPV infection. In the AIDS Clinical 
Trials Group 5298 study, individuals 
with HIV infection 27 years of age or 
older with no history of HPV-related 
cancers and any CD4+ cell count or 
plasma HIV-1 RNA level were randomly 
assigned to receive quadrivalent vac-
cine or placebo at 0, 8, and 24 weeks.11 
Participants were screened with HRA, 
anal cytology, and anal and oral HPV 
testing, followed by anal and oral HPV 
testing and cytology every 6 months. 
Men were required to have a history 
of recent receptive anal intercourse. 
Treatment of anal HSILs during the 
study was performed using local stan-
dards of care. 

The results showed non-statistically 
significant reductions in the composite 
of persistent anal HPV of quadrivalent 
HPV vaccine types or single detection 
at last visit (n=26 in the vaccine group 
and n=33 in the placebo group; haz-
ard ratio [HR], 0.75; 95% confidence 
interval [CI], 0.45-1.26) and in persis-
tent anal HPV alone (13 patients vs 17 
patients; HR, 0.73; 95% CI, 0.36-1.52), 
but no impact on anal HSILs (46 vs 45 
patients; HR, 1.0; 95% CI, 0.69-1.44). A 
significant reduction was observed in 
persistent oral HPV in the vaccination 
group (1 patient vs 8 patients; HR, 0.12; 
95% CI, 0.02-0.98), although the num-
ber of cases was low.  

Other data support a protective 
effect of HPV vaccine against oral HPV 
infection. For example, in a study in 
Costa Rica, a large number of women 
received bivalent vaccine (covering 
HPV 16 and 18) and were followed 

up for 4 years for cervical 
infection and disease. The 
vaccine efficacy in prevent-
ing cervical infection was 
approximately 75%. A one-
time assessment at the end 
of the 4 years showed effi-
cacy of approximately 95% 
in preventing oral infection 
and 60% in preventing anal 
infection.12,13 The mecha-
nism of protection against 
oral disease appears to be 
achieving high levels of anti-
HPV IgG in oral fluids. One 
study showed a high cor-
relation of serum and oral 
gargle antibodies in vaccine 
recipients (Spearman’s rho, 
0.8432; P <.0001) after 7 
months.14 

Data from NHANES (National Health 
and Nutrition Examination Survey) 
from 2011 to 2014 indicate a vaccine 
effect in preventing oral HPV infection. 
Oral HPV infection was found in 22 
(1.7%) of 1311 men not receiving vac-
cine and 1 (0.8%) of 116 who received 
vaccination (P =.019), and in 8 (0.8%) 
of 1021 women not receiving vaccine 
versus 1 (0.2%) of 447 who received 
vaccination (P =.05).15 

Reducing Risk of HPV-Associated 
Cancer—Need for Increased 
Vaccination

A concerning aspect to be noted from 
the NHANES data mentioned above 
is that only a minority of individuals 
eligible for HPV vaccine had received 
vaccination. There is considerable evi- 
dence proving efficacy of HPV vacci-
nation for prevention of HPV infection 
and associated disease, yet vaccination 
rates remain less than optimal, repre-
senting missed chances at preventing 
disease. 

Thus far, 3 HPV vaccines have been 
FDA-approved: the bivalent vaccine  
(covering HPV 16 and 18); the quadri- 
valent vaccine (covering HPV 6, 11, 16, 
and 18); and the 9-valent vaccine (add-
ing HPV 31, 33, 45, 52, and 59 to the 
quadrivalent coverage). As noted, the 
9-valent vaccine provides coverage 
against HPV types that are responsible 

for more than 90% of HPV-related 
cancers and is the only vaccine that is 
currently available. The current Advi-
sory Committee on Immunization 
Practices (ACIP) HPV vaccine recom-
mendations are shown in the Table.16 
For girls, routine vaccination at age 
11 to 12 years is recommended, with 
catch-up vaccination up to age 26 years 
for those who have not received vac-
cination. For boys, routine vaccination 
is recommended at age 11 to 12 years, 
with catch-up vaccination to age 21 
years in the general population. The 
guidelines state that catch-up vacci-
nation should be extended to age 26 
years for men with HIV infection, other 
immunosuppressed men, and MSM. For 
the 9-valent vaccine, there is a 2-dose 
schedule i f  vaccination is started 
before the age of 15 years. The standard 
3-dose schedule should be used if vac-
cination is started at an older age or in 
individuals with immunosuppression. 

Another mechanism for reducing  
risk of HPV-related cancers in HIV in- 
fection is to ensure early initiation of 
antiretroviral therapy (ART). Benefits 
of early initiation of ART in reducing 
risk of cancers was demonstrated by 
the START (Strategic Timing of Anti-
retroviral Treatment) trial examining 
early versus delayed ART.17 The study 
showed that early initiation of ART 
reduced risk of HIV-related cancers by 
76% (P =.002). Additional modeling 
suggested that early initiation of ART 

Table. Advisory Committee on Immunization 
Practices Human Papillomavirus Vaccine Recom-
mendations. Adapted from Meites et al.16

Girls and Women

• Routine vaccination of girls ages 11 to 12 years 
• Catch-up vaccination up to age 26 years

Boys and Men

• Routine vaccination of boys ages 11 to 12 years
• Catch up vaccination up to age 21 years
• Routine vaccination of boys with HIV infection, 

other immunosuppressed individuals, and men 
who have sex with men through age 26 years

Dosing Schedule

• 2 doses (0 and 6 months) when starting prior to 
age 15 years

• 3 doses (0, 1-2, 6 months) after age 15 years and 
if having any immune suppression
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with yearly cytology or yearly anoscopy 
could reduce risk of anal cancers by 
25%.18 Statin use was associated with 
a 72% reduction (95% CI, 0.18-0.90) in 
anal cancer among people living with 
HIV in an analysis of the Veteran Affairs 
population.19 Broad use of statins may 
be a potential approach to reducing 
cancer risk among people with HIV 
infection.  

Summary 

Anal cancer is a common cancer in 
HIV-infected populations. Screening for  
anal cancer should be considered for 
HIV-infected populations, although data 
to support screening are limited and 
further study is needed. HPV vaccina-
tion is the best hope for prevention of 
HPV-related cancers. Ideally HPV vac-
cination should be administered prior 
to sexual activity for maximal benefit. 
All HIV practitioners should be advo-
cates for HPV vaccination. Emerging 
data support the efficacy of vaccina-
tion against HPV-related oropharyngeal 
cancer. It remains a question whether 
a clinical trial is needed to definitively 
prove efficacy. A world-wide push for 
early initiation of ART should lead 
to reduced incidence of HPV-related  
cancer.  

Presented by Dr Wilkin in April 2018. First 
draft prepared from transcripts by Matthew 
Stenger. Reviewed and edited by Dr Wilkin in 
August 2018.
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