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Abstract
Women living with HIV (WLHIV) are at increased risk for human papillomavirus (HPV)-associated anal cancer. Given the
“field effect” of HPV pathogenesis, some recommend that anal cancer screening should be limited to WLHIV with prior
genital disease. This study aimed to characterize the relationship between anal and genital disease in WLHIV in order to
better inform anal cancer screening guidelines. We retrospectively studied 153 WLHIV with biopsy-proven anal high-grade
squamous intraepithelial lesions (AHSIL) and long-term evaluable cervical/vaginal/vulvar histopathology. Based on the
absence or presence of genital HSIL, subjects were categorized as having isolated AHSIL or multicentric HSIL.
Demographics, HIV parameters and cervical/anal HPV status were recorded. Chi-square test was used for bivariate analyses.
Of 153 WLHIV with AHSIL, 110 (72%) had isolated AHSIL, while 43 (28%) had multicentric HSIL (28 cervical, 16 vulvar,
and 8 vaginal HSIL). The median genital surveillance was 8 years (range 1–27). Cervical HPV16/18 infection was
associated with multicentric disease (P= 0.001). Overall, 53% of multicentric cases presented genital HSIL preceding
AHSIL with median interval 13 years (range 2–23). Paired anal and cervical high-risk HPV results were available for 60
women within 12 months of AHSIL diagnosis: 30 (50%) had anal infection alone, while 30 (50%) had anal/cervical
coinfection by 16/18 (15%), non-16/18 (13%), or different types (22%). In conclusion, WLHIV frequently develop AHSILs
without pre-existing genital disease or after long latency following a genital HSIL diagnosis. Our findings support anal
cancer screening for WLHIV irrespective of prior genital disease.

Introduction

In United States, the incidence of human papillomavirus
(HPV)-associated anal cancer has risen by 150% among
women between 1999 and 2015 [1]. The American Cancer
Society projects ~8300 new anal cancer cases in 2019 [2].
Two-thirds of these cases will affect women and nearly half
will present at advanced stages, underscoring a serious
deficiency in anal cancer early detection [3]. Women living
with the human immunodeficiency virus (WLHIV) and/or
lower genital tract neoplasia (LGTN) are at increased risk
for anal HPV infection and anal cancer [4–7]. HIV infection
impairs host immunity, creating a favorable environment for
HPV to persist and progress [8, 9]. LGTN reflects a per-
vasive “field effect” in HPV pathogenesis wherein infection
at one genital site causes sequentially higher risk of HPV
exposure leading to dysplasia or malignancy at other genital
sites [10].

Anal high-grade squamous intraepithelial lesions
(AHSIL) are the immediate cancer precursors and therefore
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primary targets for preventive screening and treatment [11].
Recently, the AIDS Malignancy Consortium 084 study
reported an AHSIL prevalence of 27% in WLHIV in the US
[12]. Unlike the well-established cervical cancer screening
algorithms, there are no universally accepted anal cancer
screening guidelines for WLHIV [3]. Several organizations
advocate for screening selective groups; for example, the
AIDS Institute of the New York State Department of Health
and American Cancer Society recommend annual anal
cytology for WLHIV with a history of abnormal cervical/
vulvar histology [13], (https://www.cancer.org/cancer/anal-
cancer/detection-diagnosis-staging/detection.html). In addi-
tion, the HIV Medicine Association of the Infectious Dis-
eases Society of America promotes screening of WLHIV
with a history of receptive anal intercourse (RAI) [14].
Currently, there are no screening recommendations for
women with syphilis or other sexually transmitted infec-
tions. In 2015, drawing upon expert opinions, the American
Society for Colposcopy and Cervical Pathology (ASCCP)
endorsed the most comprehensive recommendation of
screening all WLHIV for anal cancer [3]. It is yet to be
determined whether this universal screening strategy will
become standard of care, and if so, how it will be imple-
mented in clinical practice.

Herein, we set out to characterize a cohort of WLHIV
with biopsy-proven AHSIL with a goal to determine the
relationship between AHSIL and cervical/vaginal/vulvar
HSIL by evaluating lesion distribution, chronological
sequence and HPV genotypes. Our findings provide direct
evidence whether genital abnormalities alone could serve as
a criterion for anal screening eligibility, which should
inform anal cancer screening guidelines.

Materials and methods

Case selection and anogenital surveillance

The Institutional Review Boards of the Icahn School of
Medicine at Mount Sinai approved this study. We searched
clinical anal dysplasia databases from January 2010 to
January 2018 for WLHIV with high-resolution anoscopy
(HRA)-guided biopsy-proven intra-anal HSIL. Only women
with cervical/vaginal/vulvar surveillance and histopatholo-
gical examination were included in the study.

Medical charts were reviewed for demographics (age,
race/ethnicity), HIV status, history of smoking, RAI and
CD4 count (categorized as <200 cells/mm3, 200–500 cells/
mm3 and >500 cells/mm3) and HIV RNA level (categorized
as <100 copies/ml versus >100 copies/ml) within 12 months
of AHSIL diagnosis. Cervical/vaginal/vulvar histological
diagnoses were extracted from pathology database includ-
ing biopsy, endocervical curettage, loop electrosurgical

excision procedure (LEEP), conization, vulvectomy, and
hysterectomy. Genital surveillance time referred to the
interval between initial and most recent gynecological
evaluation. Number of genital examinations referred to the
total number of cervical cytology and surgical procedures
performed during the surveillance period.

Participants were classified as having isolated AHSIL
when no cervical/vaginal/vulvar HSILs were detected by
any gynecological examination, cytology, biopsy, or exci-
sion. When such lesions were detected in addition to
AHSIL, participants were classified as having multicentric
HSIL.

Anal cancer screening

As a distinct institutional policy, beginning in 2009, all
WLHIV at the Icahn School of Medicine have been offered
anal cancer screening with anal cytology by gynecologists
or infectious disease specialists [15]. Those with abnormal
anal cytology results (Atypical Squamous Cells of Unde-
termined Significance or higher grade abnormalities) are
referred for HRA. HRA procedures were performed in an
office setting following previously described techniques
[16]. Briefly, the perianal area, distal anal canal, and
squamocolumnar junction were treated with 3% acetic acid
and Lugol’s iodine and then visualized under a high-
resolution colposcope at 15-fold magnification. Any areas
with abnormal mucosal appearance suspicious for dysplasia
or cancer were biopsied.

Surgical pathologists at the Mount Sinai Hospital diag-
nosed all anal biopsies on hematoxylin and eosin slides
following Lower Anogenital Squamous Terminology cri-
teria [17]. Two pathologists (YL and WZ) independently
reviewed and confirmed the diagnoses of AHSIL for all
cases included in the study. Both authors are specialized
gynecological pathologists with 10 and 30 years of
experience in diagnosing HPV-related anogenital disease.
The designation of AHSIL required nuclear enlargement,
coarse chromatin, irregular nuclear membrane and mitoses
involving two-third or full-thickness of the squamous
epithelium.

Anal and cervical HPV genotyping

Both anal and cervical high-risk HPV results were limited to
tests performed within 12 months of AHSIL diagnosis.
HPV genotyping was performed on cervical or anal cytol-
ogy fluid using the Roche Cobas® 4800 HPV assay (Roche
Diagnostics, Indianapolis, IN) capable of identifying
HPV16, 18, and 12 other high-risk types (31, 33, 35, 39, 45,
51, 52, 56, 58, 59, 66, and 68). Results were recorded as
HPV16/18 when HPV16 and/or 18 were detected with or
without other types. Results were recorded as non-16/18
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types when any of the 12 other high-risk types were
detected. If none of the 14 types was detected, HPV status
was recorded as negative.

Statistical analysis

We compared demographic and clinicopathological char-
acteristics of patients with isolated AHSIL versus those with
multicentric HSIL using the Wilcoxon test for continuous
variables (age, follow-up and number of examinations) and
the chi-square test for categorical variables. All analyses
were performed in STATA Version 15 (STATA Corpora-
tion, College Station, Texas).

Results

Isolated AHSIL versus multicentric HSIL

A total of 153 WLHIV with biopsy-proven AHSIL were
included in the study. Demographic and clinicopathological
are shown in Table 1. All participants were prescribed
antiretroviral therapy during the study period. Biopsies of
cervix/vagina/vulva revealed benign mucosa or low-grade
squamous intraepithelial lesions (LSIL) in 110 (72%)
women (isolated AHSIL). Genital HSIL was detected in 43
(28%) women (multicentric HSIL), including 28 cervical
HSIL, 16 vulvar HSIL, and 8 vaginal HSIL. Nine women
harbored HSIL at three or four genital sites. During follow-
up, four women progressed to invasive cervical or vulvar
squamous cell carcinoma. None progressed to invasive anal
squamous cell carcinoma.

Comparing isolated AHSIL and multicentric HSIL
groups (Table 1), cervical HPV16/18 positivity was asso-
ciated with multicentric disease (P= 0.002). There was no
significant difference in other demographic variables such
as age, race/ethnicity, smoking, RAI, HIV parameters, or
anal HPV types.

Chronological sequence of anal and genital HSIL

As shown in Table 2, based on the time of histopathological
diagnosis, multicentric cases were categorized into three
groups: (1) Genital HSIL preceded AHSIL (n= 23, 53%)
with a median interval of 13 years (range 2–23). The
median genital surveillance was 19 years (range 6–27). All
participants were treated with one or more LEEP procedures
for cervical HSIL, resections for vulvar/vaginal HSIL, and
five underwent hysterectomy. (2) AHSIL preceded genital
HSIL (n= 3, 7%) with a median interval of 2 years (range
2–3). The genital surveillance was 5, 6, and 24 years for
these three patients, respectively. (3) AHSIL and genital
HSIL diagnosed within a 12-month time period (n= 17,

40%). The median genital surveillance for this group was 8
years (range 1–26).

Anal and cervical high-risk HPV genotypes

Within 12 months of AHSIL diagnosis, 52% (46/88) tested
positive for cervical high-risk HPV, while all (73/73)

Table 1 A comparison of characteristics between women with isolated
AHSIL and those with multicentric HSIL.

Characteristics Total
(N= 153)

Isolated
AHSIL
(N= 110)

Multicentric
HSIL (N= 43)

P valuea

Age at initial AHSIL
(years)

50 (20–87) 51 (26–87) 49 (20–67) 0.3

Length of genital
surveillance (years)

8 (1–27) 8 (1–24) 16 (1–27) <0.001

Number of genital
examination

8 (1–40) 7 (1–40) 16 (2–40) <0.001

Race/ethnicity

African American 69 (45) 44 (40) 25 (58) 0.1

White 8 (5) 7 (6) 1 (2)

Hispanic 44 (29) 36 (25) 8 (19)

Other 17 (11) 12 (8) 5 (12)

Unknown 15 (10) 11 (10) 4 (9)

Smoking status

Current 53 (35) 41 (37) 12 (28) 0.5

Former 35 (23) 24 (22) 11 (26)

Never 32 (21) 21 (19) 11 (26)

Unknown 33 (21) 24 (22) 9 (17)

Receptive anal intercourse

Yes 101 (66) 74 (67) 27 (63) 0.5

No 30 (20) 24 (22) 6 (14)

Unknown 22 (14) 12 (11) 10 (23)

HIV RNA load, copies/mL

<100 117 (77) 84 (76) 33 (77) 0.8

≥100 34 (22) 25 (23) 9 (21)

Unknown 2 (1) 1 (1) 1 (2)

CD4+ T-cell count, cells/mm3

<200 25 (16) 15 (14) 10 (23) 0.3

200–500 47 (31) 34 (31) 13 (30)

>500 79 (52) 60 (54) 19 (44)

Unknown 2 (1) 1 (1) 1 (2)

Number of anal high-grade lesions

1 or 2 126 (82) 87 (79) 39 (91) 0.09

3–6 27 (18) 23 (21) 4 (9)

Cervical HPV genotype within 12 months AHSIL

16/18 17 (19) 6 (10) 11 (40) 0.002

Non-16/18b 29 (33) 21 (34) 8 (30)

Negative 42 (48) 34 (56) 8 (30)

Total number 88 61 27

Anal HPV genotype within 12 months AHSIL

16/18 51 (70) 41 (73) 10 (59) 0.2

Non-16/18b 22 (30) 15 (27) 7 (41)

Total number 73 56 17

Data are presented as median (range) or number of cases (percentage).
aComparison of multicentric versus isolated HSIL.
bNon-16/18: HPV 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.
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women tested positive for anal high-risk HPV (Table 1).
Paired anal and cervical HPV results were available for 60
women (Table 3). Of them, 30 had anal infection alone,
while 30 had anal/cervical coinfection in the following
combinations: 16/18 at both sites (n= 9, 15%), anal 16/18
combined with cervical non-16/18 (n= 13, 22%), and non-
16/18 types at both sites (n= 8, 13%).

Discussion

In this retrospective study, we found that among WLHIV,
anal precancer frequently manifests as an isolated lesion or
after considerable intervals following other HPV-associated
genital precancers. This observation underscores the
importance of anal cancer screening for WLHIV with a
history of genital disease, but also makes a strong case for
screening women without such history. Rather than making
anal cancer screening contingent upon pre-existing genital
disease, we advocate for expanding screening to
all WLHIV.

Despite the high risk of LGTN, overall 72% of our
subjects were found to have cancer precursors limited to the
anal canal. Long-term and frequent gynecological surveil-
lance did not detect any severe cervical, vaginal or vulvar
dysplasia. These women would not have been eligible for
anal screening if genital HSIL had been set as the referral
standard. In our previous study of 745 WLHIV, the use of

cervical/vulvar abnormality as a criterion would have
excluded 21% of AHSIL patients from screening [15].
Similarly, a publication based on the Women’s Interagency
HIV Study (WIHS) reported that the severity of anal lesions
correlated poorly with cervical lesions [18]. In their study,
only 4 out of 30 (13%) WLHIV harbored HSIL con-
currently at both genital sites, while 26 (87%) had AHSIL
combined with benign cervical findings or LSIL. Recently,
Stier et al. found that AHSIL prevalence rates of 25% and
28% in WLHIV who had concomitant benign or ASCUS/
LSIL cervical cytology, respectively [12]. These studies, in
accordance with our findings suggest that absent or mild
genital abnormalities do not preclude more advanced neo-
plastic disease in the anal canal. Considering the strong
synergy between HIV and HPV, these data support anal
cancer screening for all WLHIV, even those without sig-
nificant genital abnormalities.

Due to proximity, HPV tends to spread from one genital
site to another, inducing multicentric lesions synchronously
or metachronously, a phenomenon known as the field effect
[19]. Multicentric HSIL, however, accounted only for 28%
of our cases, predominately involving cervix, vulva, and in
rare cases, vagina. Notably, the most common presentation
we observed was genital HSIL preceding AHSIL by a
prolonged latency (median 13 years). Despite differences in
population and outcome, similar chronological sequences
and intervals between cervical precancer and anal cancer
have been noted in several population-based studies. Using
data from the England Thames Cancer Registry, Evans et al.
reported that the incidence of anal cancer increased sig-
nificantly 10 or more years following cervical HSIL [20]. A
US SEER-based study observed an even longer interval of
16 years from cervical HSIL to anal cancer [21]. While
ASCCP recommends anal screening within 5 years of cer-
vical/vaginal precancer or cancer diagnosis, our findings
suggest that anal surveillance be continued at least one
decade, or even indefinitely in the case of WLHIV, in order
to capture any delayed malignant transformation in the
anal canal.

The HSIL distribution we observed, whether isolated or
multicentric, showed variable correlation with individual
patients’ cervical high-risk HPV status. Women with iso-
lated AHSIL tended to be negative for cervical high-risk
HPV (56%) or positive for non-16/18 types (34%).

Table 2 Chronological sequence of genital HSIL and AHSIL diagnosis in women with multicentric HSIL (n= 43).

Group Chronological sequence Interval between genital and anal HSIL Number of case (%) Length of surveillance

1 Genital HSIL preceded AHSIL 13 years (2–23) 23 (53%) 19 years (6–27)

2 AHSIL preceded genital HSIL 2 years (2–3) 3 (7%) 6 years (5–24)

3 Synchronous Less than one year 17 (40%) 8 years (1–26)

Data are given as median (range).

Table 3 HPV distribution in women with concurrent anal and cervical
HPV genotyping (n= 60).

HPV distribution Anal
HR-HPV

Cervical
HR-HPV

N (%)

Anal infection alone
(n= 30, 50%)

16/18a – 20 (33)

Non-16/18b – 10 (17)

Anal/cervical coinfection
(n= 30, 50%)

16/18 16/18 9 (15)

16/18 Non-16/18 13 (22)

Non-16/18 Non-16/18 8 (13)

Total 60 (100)

a16/18 includes the detection of HPV16 and/or 18 with or without
other high-risk types.
bNon-16/18: HPV 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66, and 68.
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Conversely, 70% of multicentric cases were positive for
cervical high-risk HPV, predominately HPV16/18 (40%). A
recent meta-analysis of anal and cervical HPV prevalence
found high correlation between the two genital sites [22]. In
their analysis, AHSIL was associated with cervical high-risk
HPV (particularly HPV16); AHSIL prevalence was low
(8%) in women with negative cervical HPV. Our multi-
centric cases are in line with their findings, but isolated
AHSIL cases diverge, as 56% of them were negative for
cervical HR-HPV within 12 months of AHSIL diagnosis.
This discrepancy raises the question as to whether the host’s
immune response clears cervical and anal HPV by a dif-
ferent mechanism or with different velocities. The anal
canal may provide a more favorable microenvironment for
HPV to escape host immune surveillance and establish
persistent, transforming infection [5].

In analyses of women with paired anal and cervical HPV
testing within 12 months of AHSIL diagnosis, we found
that high-risk HPV was more prevalent in the anus than
cervix (100% vs. 52%), particularly HPV16/18 (70% vs.
19%). Similar HPV distributions were observed in the SUN
study wherein the prevalence of anal and cervical high-risk
HPV was 85 and 70% in WLHIV at baseline [23]. The
WIHS study (primarily comprising WLHIV with benign
anal/cervical findings) reported that HPV16 and 18 were
threefold and fourfold more prevalent in the anus compared
with cervix [18]. Differences in patient cohorts notwith-
standing, these findings further support the possibility of
differential responses to HPV infection at these two genital
sites and suggest a higher risk of anal than cervical disease
for WLHIV.

Our study has several strengths: long-term gynecological
surveillance, HRA-guided anal biopsy with histological
diagnosis, and paired cervical/anal HPV genotyping. One
limitation is the wide variation among subjects regarding
the timing and frequency of gynecological and anal exam-
inations. While two-thirds of our cohort was regularly fol-
lowed every 6 months or annually, the remaining subjects
had only sporadic examination every 2 or 3 years.

In summary, HPV-associated anal cancer precursors
frequently present as isolated lesions in WLHIV or after
considerable intervals following the treatment of genital
HSIL. To prevent anal cancer in this high-risk population,
our findings support anal cancer screening for WLHIV
irrespective of prior genital disease.
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