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Background: Anal cancer and its precursor lesion, anal squa-
mous intraepithelial lesions (SILs), are associated with human
papillomavirus (HPV) infection. Anal HPV infection and anal SIL
are common in HIV-positive men who have sex with men; recep-
tive anal intercourse is presumed to be the mode of acquisition of
HPV.

Objective: To assess the prevalence and risk factors for anal
HPV infection and anal SIL in HIV-positive men with no history of
anal intercourse.

Design: Cross-sectional study.

Setting; Hopital Européen Georges Pompidou outpatient clinic,
Paris, France.

Patients: 118 HIV-infected men.

Measurements: 50 HIV-positive heterosexual male injection
drug users with no history of anal intercourse and 67 HIV-infected
men who had sex with men were evaluated by using anal cyto-
logic, anal histologic, and anal HPV DNA testing.

Results: 23 of the 50 heterosexual injection drug users (46%)
had anal HPV infection. Low-grade SIL (LSIL) was found in 8
patients (16%) and high-grade SIL (HSIL) in 9 patients (18%).

Among the 67 men who had sex with men, anal HPV infection
was found in 57 patients (85%), LSIL in 33 patients (49%), and
HSIL in 12 patients (18%). In univariate analysis, risk factors for
abnormal anal cytologic or histologic findings in injection drug
users included CD4* cell counts less than 250 x 10° cells/L (odds
ratio, 5.7 [95% Cl, 1.6 to 20.4]), plasma HIV RNA viral load
greater than 1.7 log copies/mL (odds ratio, 8.9 [CI, 1.1 to 76.0]),
previous AIDS-defining event (odds ratio, 4.3 [Cl, 1.2 to 15.6]),
and anal HPV detection (odds ratio, 5.7 [Cl, 1.6 to 20.4]). Risk
factors among men who had sex with men included having more
than 10 lifetime receptive anal intercourse episodes (odds ratio,
5.6 [Cl, 1.6 to 19.8]) and anal HPV detection (odds ratio, 8.7 [ClI,
1.9 to 39.0]).

Conclusions: Anal HPV infection and anal SIL may be acquired
in the absence of anal intercourse in HIV-positive men. The prev-
alence of HSIL is high among HIV-positive injection drug users.
All HIV-positive men with CD4* cell counts less than 500 x 10°
cells/L, regardless of history of anal intercourse, should be con-
sidered for anal cytologic screening; however, additional studies
are needed to determine the efficacy of this procedure to prevent
anal cancer in these populations.
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he incidence of anal cancer among men with a history

of receptive anal intercourse before the HIV epidemic
was several times higher than the current rate of cervical
cancer in women in the United States; the incidence of
anal cancer is estimated to be as high as 35 per 100 000 in
this population (1, 2). Anal cancer is associated with hu-
man papillomavirus (HPV) infection (3, 4). Earlier studies
of the risk for anal cancer in HIV-negative populations
showed that a history of receptive anal intercourse was an
important risk factor (2, 5), presumably because it in-
creased the risk for acquiring anal HPV infection.

Both anal squamous intraepithelial lesions (SILs) and
anal HPV infection are more common in HIV-positive
than in HIV-negative men who have sex with men (6-13).
Recent studies estimated that the incidence of anal cancer
was twofold higher in HIV-infected than in HIV-negative
men who had sex with men (14, 15); in addition, the
relative risk for developing anal cancer among HIV-posi-
tive men was 37-fold higher than in the general population
(16). Human immunodeficiency virus—positive men who
had sex with men were at 60-fold higher risk. Human
immunodeficiency virus—positive injection drug users were
also at increased risk (6-fold), although less so than the
HIV-positive men who had sex with men. In HIV-positive

men who have sex with men, it is difficult to ascertain the
role of anal intercourse as a risk factor for anal HPV infec-
tion or anal SIL, given the high prevalence of this behavior
in this population. Immunosuppression probably plays a
role, as indicated in studies showing an association between
anal SIL and low CD4" cell counts (6, 10, 13). In addi-
tion, evidence shows that the risk for anal SIL is increased
in renal allograft recipients in the absence of receptive anal
intercourse (17-19).

Cervical cytologic screening to detect cervical high-
grade SIL (HSIL) followed by treatment of the lesions sub-
stantially reduces the incidence of cervical cancer. Studies
of anal cytologic screening to determine whether the inci-
dence of anal cancer can similarly be reduced have not yet
been done. However, according to cost—benefit modeling
over a wide range of assumptions, anal cytologic screening
in HIV-positive men who have sex with men has been
projected to be cost-effective for preventing anal cancer
(20, 21).

In this cross-sectional study, we compared the preva-
lence of and risk factors for abnormal anal histologic or
cytologic findings in HIV-positive men who have sex with
men with male HIV-positive injection drug users who re-
ported no history of anal intercourse. This was done to
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Context

Anal cancer is associated with human papillomavirus
(HPV) infection and receptive anal intercourse and is more
common in HIV-positive than HIV-negative homosexual
men. Little is known about HPV infection and anal lesions
in HIV-positive men with no history of receptive anal in-
tercourse.

Contribution

In this cross-sectional study of HIV-positive men, 46% of
50 heterosexual men who reported no history of receptive
anal intercourse had anal HPV infection and 36% had anal
squamous intraepithelial lesions. Low CD4* cell counts
were associated with an increased risk for anal lesions.

Implications

Anal HPV infection and precancerous lesions occur with-
out receptive anal intercourse in HIV-positive men.

—The Editors

assess the role of HIV-related immunodeficiency in detect-
ing anal HPV infection and anal disease in the absence of
anal intercourse. In addition, we sought to determine
whether the prevalence of anal HPV infection and anal SIL
was high enough in HIV-positive injection drug users to
warrant additional studies of potential benefit from anal
cytologic screening in this population.

METHODS
Study Design

Between June 1999 and October 2000, 120 HIV-
seropositive men attending the outpatient clinic of Hopital
Européen Georges Pompidou, Paris, France, were recruited
in a cross-sectional study of anal HPV infection and anal
SIL in HIV-seropositive men. Men were eligible for the
study if they had acquired HIV through homosexual or
bisexual contact or through injection drug use, were older
than 18 years of age, and had absolute CD4" cell counts
less than 500 X 10° cells/L. Injection drug users who had
sex with men were excluded from the study. The patients
were recruited from a cohort of 1198 HIV-infected pa-
tients who were followed at the Clinical Immunology unit
of Hopital Européen Georges Pompidou. All patients were
consecutively enrolled into the study. No eligible patient
declined participation. The Ethics Review Board of Hopi-
tal Pitié-Salpetriere, Paris, and the Committee on Human
Research of the University of California, San Francisco,
approved the protocol and written informed consent doc-
uments. Patients provided signed written consent before
inclusion in the study.

All men were interviewed by using a standardized,
comprehensive, self-administered questionnaire that in-
cluded questions on age, education status, professional ac-
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tivity, tobacco use, route of HIV infection, medical history,
history of sexually transmitted diseases, history of HPV-
related disease, history of treatment for anal disease, drug
use, age at first intercourse, total number of sexual part-
ners, total number of receptive and insertive anal inter-
course, and history of commercial sex work with men. The
questionnaire was a French translation of a questionnaire
used in other published studies conducted at the University
of California, San Francisco (10). The questionnaires were
self-administered, and the investigators were blinded to the
results to better ensure patient privacy and accuracy of the
data.

Cytologic and Histologic Analyses

Patients had a thorough anal examination that in-
cluded insertion of a Dacron swab (Eurotubo, Rubi, Spain)
for anal cytologic and HPV testing. The swab was imme-
diately rinsed in a vial of PreservCyt fixative fluid (Cytyc
Corp., Boxborough, Massachusetts). Each vial was used for
HPV testing and ThinPrep cytologic screening (Cytyc
Corp.). An aliquot was taken from the vial for HPV test-
ing; slides were then prepared from the vial by using the
ThinPrep 2000 processor (Cytyc Corp.). When cytologic
abnormalities were found, consenting patients underwent
anoscopic examination and biopsy with the use of a colpo-
scope (22). Biopsy specimens were fixed in 10% formalin
for routine histopathologic examination. Anal cytologic
and histologic results were evaluated independently of each
other, without knowledge of clinical status and HIV risk
group of the patient or HPV results. Anal cytologic results
were classified as normal, atypical squamous cell of unde-
termined significance (ASCUS), low-grade squamous in-
traepithelial lesion (LSIL), or HSIL by using the Bethesda
system criteria for evaluation of cervical cytologic results. If
both cytologic and histologic results were available for
analysis, a patient’s diagnosis was categorized as the more
severe result.

Detection of Anal HPV DNA

Polymerase chain reaction (PCR) for anal HPV DNA
detection was performed in a blinded fashion. To deter-
mine specimen adequacy, genomic DNA was isolated from
the ThinPrep vial and amplified by using MY09/MY11
consensus HPV L1 primers as well as primers to amplify
the human B-globin gene (9). After 40 amplification cy-
cles, specimens were probed with a biotin-labeled HPV L1
consensus probe mixture. A separate membrane was probed
with biotin-labeled probes for the human B-globin gene.

We performed type-specific probing for the following
HPV types individually: 6; 11; 16; 18; 26; 31; 32; 33; 35;
39; 40; 45; 515 52; 53; 54; 55; 565 58; 59; 61; 66; 68; 69;
705 73; Pap 155; Pap 291; AE2; and a mix containing 2,
13, 34, 42, 57, 62, 64, 67, 72, and W13B. We designated
samples that were positive with the consensus probes but
negative with the individual type-specific probes as having
one or more “other” types.

Polymerase chain reaction can be used to discriminate
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Table 1. Characteristics of the Study Sample

Variable Men Who Have Sex with Men Injection Drug Users P Value*
(n=67) (n = 50)

Median age (range), y 38.5(27-73) 38 (28-45) 0.01
Previous AIDS-defining-event, n (%) 18 (27) 15 (30) >0.2
Antiretroviral treatment, n (%) 61 (91) 42 (84) >0.2
Protease inhibitor treatment, n (%) 46 (69) 30 (60) >0.2
Median duration of antiretroviral treatment (range), mo 43.4 (3.5-151.3) 49.7 (1-123.4) >0.2
Median duration of protease inhibitor treatment (range), mo 32.2(3.5-53.7) 31.2 (4.9-56.4) >0.2
Median CD4* cell count (range), x 70° cells/L 324 (8-621) 263 (4-633) 0.01
CD4* cell count <200 X 10° cells/L, n (%) 13 (19) 18 (36) 0.06
Median nadir of CD4" cell count (range), X 10° cells/L 146 (4-500) 99 (4-378) 0.05
Median plasma HIV RNA level (range), log copies/mL 2.9 (1.7-5.8) 3.6 (1.7-5.7) 0.10
History of anogenital warts, n (%) 29 (43) 9(18) 0.005
History of gonorrhea, syphilis, or anogenital herpes, n (%) 39 (58) 15 (30) 0.003
History of hepatitis B, n (%) 45 (67) 31 (62) 0.7
Heterosexual contact, n (%) 39 (58) 50 (100) <0.001
Median age at first vaginal intercourse, y 18 (13-38) 15 (13-21) <0.001
Lifetime female sexual partners, n (%)

0 28 (42) 0

1-4 26 2

5-9 8 10

10-19 3 13

20-39 1 13

>40 1 12
Homosexual contact, n (%) 67 (100) 0
Lifetime male sexual partners, n

0 0 50

1-4 2

5-9 3

10-19 6

20-39 12

>40 44
Median age at first receptive anal intercourse, y 20 (12-37) Not applicable
Total receptive anal intercourse episodes, n

0 0 50

1-10 15

11-50 16

51-100 12

101-200 7

201-500 11

501-1000 1

>1000 5
Smoking status, n (%)

Current smoker 40 (60) 47 (94) 0.001

Former smoker 58 (87) 50 (100) 0.009
Drug use status, n (%)

Current injection drug use 0 12 (24)

Opioid maintenance treatment 0 22 (44)

Former injection drug user 2(3) 50 (100) <0.001

* Fisher exact test for categorical variables and Mann—Whitney U test for continuous variables.

between low-level HPV infection and high-level HPV in-
fection on the basis of intensity of the PCR signal on
Southern blot analysis (23), which was recorded on a scale
from 0 (negative) to 5. For the purpose of the analysis, a
sample that was positive for more than one HPV high-risk
types was categorized as the higher PCR signal from the
sample.

CD4™" Cell Count and Plasma HIV RNA Viral Load

We used the CD4 ™ cell counts and plasma HIV RNA
viral loads closest to the period within 2 months of the anal
examination. The nadir CD4™ cell count was defined as

the lowest count recorded before the study. Absolute num-
bers of CD4" T cells were determined by standard flow
cytometry. Plasma HIV RNA levels were determined by
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the branched-chain DNA signal amplification assay (Quan-
tiplex HIV-RNA, Chiron Diagnostics Corp., Emeryville,
California).

Statistical Analysis

We analyzed data by using StatView 5 software (SAS
Institute, Inc., Cary, North Carolina). Because most vari-
ables had skewed distribution, data are presented as median
and ranges. Differences across HIV risk groups were tested
with the Fisher exact test (categorical variables) and the
nonparametric Mann—Whitney U test (continuous vari-
ables). Patients with HPV infection and histologic or cy-
tologic abnormalities were compared with patients with no
evidence of HPV infection or anal disease. To identify risk
factors for histologic or cytologic abnormalities, the follow-
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Table 2. Proportion of Anal Histologic or Cytologic
Abnormalities, Stratified by HIV Risk Group*

Anal Lesion Men Who Have Injection P Valuet
Status Sex with Men Drug Users
(n=67), n(%) (n =50), n(%)

Normal 19 (28) 32 (64) <0.001
Abnormal

ASCUS 3(5) 1)

LSIL 33 (49) 8 (16) 0.14

HSIL 12 (18) 9 (18)
Total 67 (100) 50 (100)

* When both cytologic and histologic results were available for analysis, a patient’s
diagnosis was categorized in terms of the most severe result. ASCUS = atypical
squamous cells of undetermined significance; HSIL = high-grade squamous intra-
epithelial lesions; LSIL = low-grade squamous intraepithelial lesions.

T Fisher exact test.

ing dichotomous variables were entered into a logistic re-
gression model: age (<35 vs. =35 years), age at first inter-
course (<16 vs. =16 years), number of lifetime sexual
partners (<40 vs. =40), number of receptive anal inter-
course episodes (<10 vs. =10), current smoking, history
of anogenital warts, history of sexually transmitted disease
(including anogenital herpes, gonorrhea, and syphilis),
CD4" cell count less than 250 X 10° cells/L, nadir CD4 ™"
cell count less than 100 X 10° cells/L, plasma HIV RNA
viral load greater than 1.7 log copies/mL, previous AIDS-
defining event, current antiretroviral treatment, current
protease inhibitor treatment, presence of HPV, and pres-
ence of one or more high-risk HPV types in HPV-positive
men. All significant predictive factors in univariate analysis
(P = 0.1) were then entered into multivariate analysis.

Role of the Funding Sources

The funding sources had no role in the collection,
analysis, or interpretation of the data or in the decision to
submit the manuscript for publication.

REsULTS
Patient Characteristics

The study included 50 male HIV-1—positive injection
drug users and 67 HIV-1-positive men who had sex with
men. Three of the injection drug users were excluded from
the study because they reported having had sex with men.
Table 1 presents the characteristics of the two groups. Be-
cause the patients were followed at the clinic since they
were known to be HIV positive, the median follow-up was
119.4 months (range, 1 to 187.8 months). The median
CD4" cell count and median nadir CD4 ™" cell count were
significantly lower in the injection drug users than in the
men who had sex with men (263 vs. 324 X 10° cells/L
[P = 0.01] and 99 vs. 146 X 10° cells/L [P = 0.05], re-
spectively), as was the proportion with a history of ano-
genital warts and a history of gonorrhea, syphilis, or ano-
genital herpes. The proportion of current smokers was
significantly higher in the injection drug users than the
men who had sex with men (94% vs. 60%; P = 0.001).
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Prevalence of Anal SIL and Anal HPV Infection

Of the 117 anal cytologic samples obtained, 66 (56%)
were abnormal and included 9 samples with ASCUS, 41
with LSIL, and 16 with HSIL. Anoscopy and anal biopsy
of a visible lesion were performed in 46 of the patients with
cytologic abnormalities. Among the 20 patients who de-
clined anoscopy and biopsy, 13 were injection drug users
and 7 were men who had sex with men. These patients did
not differ from the overall study sample with respect to
age, stage of HIV disease (based on the Centers for Disease
Control and Prevention criteria), CD4" cell count, HIV
RNA level, or HPV status. Table 2 presents the results of
cytologic and histologic testing. The proportion of histo-
logic or cytologic abnormalities was higher in men who
had sex with men than in injection drug users (72% vs.
36%; P < 0.001). The distribution of grade did not sig-
nificantly differ between the two groups with anal SIL
(P = 0.14). Although the prevalence of LSIL was threefold
higher in men who had sex with men than in injection
drug users (49% vs. 16%), the prevalence of HSIL did not
differ between the two groups (12 of 67 men who had sex
with men [18%] vs. 9 of 50 injection drug users [18%]).
The median CD4" cell count did not differ between in-
jection drug users who exhibited HSIL and those who did
not (235 vs. 265 X 10° cells/L; P> 0.2]). However, the
mean nadir CD4" cell count was significantly lower in
injection drugs users who exhibited HSIL than in those
who did not (16 vs. 140 X 10° cells/L; 2 = 0.03).

Anal HPV DNA was detected in 80 of the 117 pa-
tients (68%). One or more high-risk HPV types was
present in 47 of the 80 positive samples (59%). Table 3
presents data on HPV in the two groups. Human papillo-
mavirus was detected more often in men who had sex with
men than in injection drugs users (85% vs. 46%; P <
0.001). Of the HPV-infected men who had sex with men,
61% had infection with more than one HPV type com-
pared with 26% of the HPV-infected injection drug users
(P = 0.006).

Table 3. Proportion of Patients with Anal HPV Infection,
Stratified by HIV Risk Group*

Variable Men Who Have Injection P Valuet
Sex with Men Drug Users
(n = 67), (n = 50),
n/n (%) n/n (%)

HPV positive 57 (85) 23 (46) <0.001
>1 HPV type 35/57 (61) 6/23 (26) 0.006
=3 Different HPV types 25/57 (44) 2/23 (8) 0.003
=1 High-risk HPV type 37/57 (65) 10/23 (44) 0.08

=2 High-risk HPV types  24/37 (65) 1/10 (10) 0.003
PCR intensity of high-risk ~ 33/37 (89) 9/10 (90)  >0.2
HPV types =2
Low-risk HPV types only 20/57 (35) 10/23 (44) 0.08
Unidentified HPV types 6/57 (10) 6/23 (26) >0.2

* High-risk HPV types included types 16, 18, 31, 45, 33, 35, 39, 51, 52, 56, 58,
59, 68, 70, and 73; low-risk types included types 6, 11, 26, 40, 53, 54, 55, 61, 66,
Pap 155, Pap 291, and AE2. HPV = human papillomavirus; PCR = polymerase
chain reaction.

T Fisher exact test.
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Table 4. Risk Factors for Abnormal Anal Histologic or Cytologic Findings in HIV-Positive Men Who Have Sex with Men and

HIV-Positive Injection Drug Users*

Variable Men Who Have Sex with Men Injection Drug Users
Anal Histology Odds Ratio P Value Anal Histology Odds Ratio P Value
or Cytology (95% CI) or Cytology (95% CI)
Abnormal  Normal Abnormal  Normal
n/n n/n

Age <35y 12/48 7/19 0.6 (0.2-1.8) >0.2 4/18 6/32 1.2(0.3-5.1) >0.2
Current smoking 28/48 12/19 0.9 (0.3-3.1) >0.2 16/18 31/32 0.3 (0.2-3.0) >0.2
Age at first intercourse <16y 11/48 6/18 0.6 (0.2-1.9) >0.2 10/18 16/32 1.2 (0.4-3.9) >0.2
Lifetime sexual partners =40 34/48 12/18 1.2 (0.4-3.8) >0.2 10/18 15/32 1.4 (0.4-4.5) >0.2
>10 Lifetime episodes of receptive anal intercourse ~ 42/48 10/18 5.6 (1.6-19.8) 0.007 - - NA
History of anogenital warts 23/48 6/19 1.9 (0.6-6.1) 0.2 5/18 4/32 2.7 (0.6-11.7) 0.2
History of gonorrhea, syphilis, or anogenital herpes ~ 29/48 10/19 1.4 (0.5-4.0) >0.2 4/18 11/32 0.5 (0.1-2.1) >0.2
CD4* cell count <250 X 10° cells/L 15/48 6/19 0.9 (0.3-3.1) >0.2 13/18 10/32 5.7 (1.6-20.4) 0.007
Nadir CD4™" cell count <100 x 10° cells/L 16/48 5/19 1.4 (0.4-4.6) >0.2 14/18 11/32 6.7 (1.8-25.2) 0.005
Plasma HIV RNA >1.7 log copies/mL 38/48 12/19 2.2(0.7-7.1) 0.2 17/18 21/32 8.9 (1.1-76.0) 0.04
Previous AIDS-defining event 15/48 3/19 2.4 (0.6-9.6) 0.2 9/18 6/32 4.3 (1.2-15.6) 0.02
Current antiretroviral treatment 44/48 17/19 1.3(0.2-7.7) >0.2 15/18 27/32 0.9 (0.2-4.4) >0.2
Current protease inhibitor treatment 33/48 13719 1.0 (0.3-3.2) >0.2 12/18 18/32 1.6 (0.5-5.1) >0.2
Presence of HPV 45/48 12/19 8.7 (1.9-39.0) 0.004 13/18 10/32 5.7 (1.6-20.4) 0.007
Presence of high-risk HPV type in patients with

positive HPV detection 30/45 7/12 1.4 (0.4-5.3) >0.2 6/13 4/10 1.2 (0.2-6.8) >0.2

* HPV = human papillomavirus; NA = not appropriate.

The proportion of men exhibiting at least one high-
risk HPV type and a high-risk PCR signal (=2) did not
differ between the HPV-infected men who had sex with
men and the HPV-infected injection drug users (65% vs.
44% [P = 0.08] and 89% vs. 90% [P > 0.2], respective-
ly). Overall, 27 different genotypes were detected. Human
papillomavirus 16 was the most common high-risk geno-
type found in the two groups (30% in the men who had
sex with men and 22% in the injection drug users; P >
0.2). Human papilloma virus 18 was found in 16% of the
men who had sex with men and 4% of the injection drug
users; 2> 0.2). Human papillomavirus 6 was the most
common low-risk genotype found in the two groups (32%
in the men who had sex with men and 17% in the injec-
tion drug users; 2 > 0.2). Among the patients with histo-
logic or cytologic abnormalities, HPV was detected in 13
of 18 injection drug users (72%) and 45 of 48 men who
had sex with men (94%) (P = 0.03).

Risk Factors for Abnormal Anal Cytologic and Histologic
Findings and Anal HPV Infection

Table 4 presents univariate analyses of risk factors for
abnormal anal histologic or cytologic findings among in-
jection drug users. All factors significant in the univariate
analysis remained significant in the multivariate models
that incorporated these factors. These included CD4 " cell
counts less than 250 X 10° cells/L, nadir CD4™ cell count
less than 100 X 10° cells/L, a previous AIDS-defining
event, plasma HIV RNA level greater than 1.7 log copies/
mL, and positive results on HPV PCR (Table 4). Overall,
no significant risk factors were observed for HPV when
defined by positivity with the consensus primers. In uni-
variate analysis, CD4" cell counts less than 250 X 10°
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cells/L and a previous AIDS-defining event were risk fac-
tors for HPV 16 or 18 infection.

Among the men who had sex with men, abnormal
anal histologic or cytologic findings were associated in uni-
variate analysis with HPV infection and with more than 10
lifetime episodes of receptive anal intercourse (Table 4). In
univariate analysis, no significant risk factors for HPV 16
or 18 infection or HPV overall were identified.

DiscussioN

We studied men with CD4" cell counts less than
500 X 10° cells/L who acquired HIV through injection
drug use and who reported no history of receptive anal
intercourse. Our results demonstrate a high prevalence of
abnormal anal histologic or cytologic findings and anal
HPV infection in this group. Among HIV-infected injec-
tion drug users, 36% had histologic or cytologic abnormal-
ities. Half of these abnormalities were HSIL, and the over-
all prevalence of HSIL was similar among HIV-positive
injection drug users and men who had sex with men. Risk
factors for abnormal anal histologic or cytologic findings in
the injection drug users included immunosuppression,
high plasma HIV RNA level, and anal HPV infection.
Although our study did not include HIV-negative injec-
tion drug users, these data indicate that immunosuppres-
sion plays an important role in detecting anal HPV infec-
tion and anal histologic or cytologic abnormalities in HIV-
positive men in the absence of anal intercourse.

Our findings are consistent with data previously re-
ported in renal allograft recipients in the absence of recep-
tive anal intercourse (17-19). The mechanisms by which
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anal HPV infection is acquired in the absence of anal in-
tercourse are not known but could include insertion of
transiently infected fingers or toys as well as shedding from
other infected genital sites. Immunosuppression may per-
mit replication of what may otherwise have been low-level,
possibly undetectable HPV infection, with subsequent de-
velopment of anal SIL. Anal HPV infection may therefore
behave as both a sexually transmitted infection and an op-
portunistic infection during HIV disease.

A wide range of HPV types were detected in the anal
canal of HIV-positive injection drug users. As in the group
of HIV-positive men who had sex with men, the single
most frequently detected type was HPV 16. However, in-
fection with several HPV types was seen less frequently in
injection drug users than in the men who had sex with
men.

In contrast to injection drug users, the most important
risk factors for anal lesions in HIV-infected men who had
sex with men were anal HPV infection and the number of
lifetime episodes of receptive anal intercourse. The preva-
lence of anal SIL and anal HPV infection observed in our
cohort of 67 HIV-infected men who had sex with men was
within the range observed in previous studies (7, 9, 10,
24, 25).

Our study has several limitations. An anal biopsy was
performed only in patients with cytologic abnormalities.
Because some of the men with normal cytologic findings
may have had a false-negative cytology result (26), the true
prevalence of anal SIL may be even higher than what we
observed. Comparisons between the injection drug users
and men who had sex with men may have been biased
toward overestimating their similarities because the CDh4*
cell counts were significantly lower and the prevalence of
current smokers was significantly higher in the injection
drug users than in the men who had sex with men. How-
ever, these limitations do not alter the interpretation of our
findings, which show a high prevalence of anal HPV infec-
tion and anal SIL in the absence of anal intercourse.

Some of the injection drug users enrolled in the study
may have had receptive anal intercourse, although they did
not report this in the self-administered questionnaire.
However, we consider this unlikely because most of the
injection drug users were followed at the clinic for years
and were not known by their treating physicians to have
had anal intercourse, even by means of commercial sex
work. Injection drug users were not interrogated for his-
tory of incarceration and homosexual rape in prison. How-
ever, the prevalence of homosexual rape during imprison-
ment is estimated to be as low as 1% in French prisons
(27). If the patients under-reported anal intercourse, our
results may have overestimated the importance of acquisi-
tion of anal HPV infection through other means.

Finally, our data indicate that possibly all HIV-posi-
tive men with a CD4" cell count less than 500 X 10°
cells/L, especially those with severe immunodeficiency,
should be considered for anal cytologic screening, regard-
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less of history of receptive anal intercourse. However, our
sample size was small, and additional studies are needed to
determine the efficacy of anal cytologic screening to pre-
vent anal cancer in injection drug users and men who have
sex with men. Notably, the prevalence of HSIL was similar
to that of HIV-positive men who had sex with men, for
whom screening is projected to be cost-effective (20).
Many factors that have not yet been defined may affect the
efficacy of screening among injection drug users; one of
these is the rate of progression from HSIL to cancer in this
group.

Additional studies are needed to better understand the
natural history of anal SIL in HIV-positive injection drug
users. In addition, studies of anal SIL and anal HPV infec-
tion in other groups, such as women and HIV-negative
heterosexual persons, will provide necessary data.
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