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A B S T R A C T

Background: The association between anal high-grade squamous intraepithelial lesion (HSIL) and anal symptoms
has not been systematically investigated.
Methods: The Study of Prevention of Anal Cancer is a prospective cohort study of men who have sex with men
(MSM) ≥ 35 years old in Sydney, Australia. Self-reported symptoms were collected. Anal cytology and high-
resolution anoscopy were undertaken. Using baseline visit data, men negative for squamous intra-epithelial
lesion (SIL) were compared with men diagnosed with composite-HSIL (cytology and/or histology). Logistic
regression analyses were performed to assess the association of symptoms with HSIL.
Results: Among 414 MSM included (composite-HSIL (n=231); negative for SIL (n= 183)), 306 (73.9%) re-
ported symptom(s) within the last 6 months. There was no association between any symptom and composite-
HSIL. A significant association between anal lump and a larger burden of HSIL (at least 2 intra-anal octants)
(anal lump within last month: p= 0.014; anal lump within last 6 months: p= 0.010) became non-significant
after adjusting for HIV-status and recent anal warts (anal lump within last month: p= 0.057; anal lump within
last 6 months: p=0.182).
Conclusions: Among MSM age 35 years and older, most anal symptoms are not a useful marker of anal HSIL.

1. Introduction

Human papillomavirus (HPV) is the most common sexually trans-
mitted infection (STI) worldwide [1]. Chronic infection of the anal
canal with high-risk HPV types can lead to high-grade squamous

intraepithelial lesions (HSIL), which may progress to anal squamous
cell carcinoma (SCC) [2,3]. The incidence of anal SCC has been in-
creasing worldwide for several decades [4], which has led to calls for
programs to detect anal HSIL and early stage SCC among high-risk
groups, such as men who have sex with men (MSM). Anal SCC may
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present with anal symptoms [5]. Whether anal HSIL is associated with
symptoms, has not, to our knowledge, been systematically investigated.

The Study of Prevention of Anal Cancer (SPANC) is a prospective
cohort study of HPV infections and related anal lesions among older
MSM in Sydney, Australia [6]. In this analysis, we aimed to evaluate
whether recent anal symptoms were associated with anal HSIL among
MSM attending their baseline SPANC visit.

2. Material and methods

2.1. Study population

The methodology of SPANC has previously been published [6].
Briefly, men aged 35 years and over who reported sex with another man
in their lifetime were recruited from gay community social events/or-
ganisations (and by participant referral), between September 2010 and
August 2015. Men who reported previous high-resolution anoscopy
(HRA) and/or anal cancer, were excluded. Self-reported anal symptoms
did not affect study eligibility. SPANC participants attended a baseline
visit, followed by study visits at 6 months, 12 months, 24 months and
36 months. Due to the possibility that previous study visits (and in
particular previous diagnoses of anal abnormalities) may effect parti-
cipant reporting of recent symptoms, only data from the baseline visit
were included in the analysis.

Participants completed a computer assisted self-interview (ACASI
QDS, Bethesda, MD), including questions regarding sexual behaviours,
history of anal warts and anal symptoms (itch, bleeding, pain with
defaecation, lump, tear, ‘sores’, discharge and ‘feeling that something
was left after a bowel movement’ (defined as tenesmus from this point
forwards)). Participants were asked whether they had experienced each
symptom within the last six months, and if so, when the symptom had
last been present (today, last week, last month, over a month ago). Anal
swabs were collected for cytology and HPV detection/genotyping and
HRA with biopsy of any suspected squamous intra-epithelial lesion
(SIL) was performed. The anal canal was divided in to eight “octants”
and anoscopists recorded the location of any intra-anal abnormality
and/or biopsy by octant, on a standardised data collection tool. Anal
cytology was reported according to the Bethesda System [7] and anal
biopsies were reviewed in accordance with the Lower Anogenital
Squamous Terminology Project [2,6]. Cytology-histology “composite”
endpoints (highest disease grade) were used [8]. For this analysis,
“composite-negative” men (i.e. negative on cytology and histology, or
negative on cytology and no suspected HPV-associated lesions ob-
served), were compared with men diagnosed with “composite-HSIL”
(HSIL on cytology and/or histology). To minimise the effect of any
association between symptoms and other grades of SIL, men diagnosed
with “composite-low-grade squamous intraepithelial lesion (LSIL)”,
“composite-atypical squamous cells of undetermined significance
(ASCUS)”, “composite-atypical squamous cells unable to exclude HSIL
(ASC-H)” or anal SCC, were excluded.

2.2. Statistical analysis

Each symptom was dichotomised as “present” or “absent”, and a
composite outcome of “any anal symptom” in the last month, and last
six months was defined. Pearson’s Chi-squared test was used to compare
the number of symptoms (none, 1–2, 3–4, ≥5) reported by men who
were composite-negative with men diagnosed with composite-HSIL.
Logistic regression analyses were performed to evaluate the association
of each anal symptom with the outcome composite-HSIL, adjusted for
HIV-positivity, number of lifetime receptive anal intercourse partners
(RAI) and age (HIV-positive status and higher number of lifetime RAI
partners have previously been identified as predictors of HSIL within
the SPANC cohort [9]). We also assessed the association between intra-
anal burden of HSIL and each anal symptom. Intra-anal burden of HSIL
was defined according to the number of octants of biopsy-proven HSIL

and was defined as negative, HSIL 1 octant, HSIL≥ 2 octants. Partici-
pants with HSIL diagnosed by cytology-only were excluded. Logistic
regression analyses were performed to evaluate the association of larger
intra-anal burden of HSIL, with each anal symptom as the outcome.
Data analyses were performed using STATA version 14 (Stata Cor-
poration, College Station, TX, US).

3. Results

Among 617 SPANC participants, 1 participant was excluded as un-
able to tolerate HRA. Of the remaining 616 participants, 414 were di-
agnosed with either composite-HSIL (n=231, 37.5%) or as composite-
negative (n=183, 29.7%) at the baseline visit, and were included in
this analysis. Men who were diagnosed with composite-LSIL, compo-
site-ASCUS, composite-ASC-H or anal SCC were excluded (n= 202).
The median age was 49 years (IQR 43–56) and 36.5% (n= 151) were
HIV-positive. The vast majority (n= 387, 93.5%) of participants in-
cluded in this analysis identified as “gay” or “homosexual”, 16 (3.9%)
identified as “bisexual”, 2 (0.5%) identified as “heterosexual” and 9
(2.2%) identified as “queer” or “other”. Of the 393 (94.9%) men who
completed a baseline question on HPV vaccination status, very few
(n= 8, 2.0%) reported receiving prior vaccination.

The prevalence of self-reported anal symptoms among men diag-
nosed with composite-HSIL and men who were composite-negative are
outlined in Table 1. More than half reported at least one anal symptom
within the last month (230, 55.6%) and three-quarters reported at least
one symptom within the last six months (306, 73.9%). There was no
significant difference in the number of symptoms reported by men di-
agnosed with composite-HSIL compared with men who were compo-
site-negative (last month: χ2 =0.4492, p= 0.930; last six months: χ2

= 3.7490, p= 0.290).
In univariate analyses, none of the anal symptoms were significantly

associated with the outcome composite-HSIL. There remained no as-
sociation between any anal symptom and composite-HSIL after ad-
justment for HIV-status, lifetime number of RAI partners and age
(Table 1).

Of 231 men diagnosed with composite-HSIL, 36 (15.6%) were cy-
tology-only diagnoses, 124 (53.7%) had HSIL diagnosed at one anal
octant and 71 (30.7%) had HSIL diagnosed at 2 or more intra-anal
octants. Compared with composite-negative men, men who had at least
two octant-HSIL were significantly more likely to report recent anal
lump (anal lump within last month: OR 3.65, 95% CI 1.30–10.22,
p=0.014; anal lump within last six months: OR 2.49, 95% CI
1.24–4.98, p=0.010). For men who had single octant HSIL there was
no significant difference in the odds of self-reported recent anal lump
(anal lump within last month: OR 1.28, 95% CI 0.42–3.90, p=0.666;
anal lump within last six months: OR 0.93, 95% CI 0.46–1.90,
p=0.845) compared to composite-negative men. There was no sig-
nificant association between any other anal symptom and larger burden
of HSIL.

Of the 406 participants who answered a baseline question on history
of anal warts, 29 (7.1%) reported a history of anal warts within the last
12 months. Anal lump was also strongly associated with self-reported
anal warts in the last year (anal lump last month: OR 3.93 95% CI
1.35–11.42, p=0.012; anal lump last 6 months: OR 6.15 95% CI
2.77–13.64 p < 0.001). The association between anal lump and HSIL
diagnosed at 2 or more intra-anal octants was no longer significant
when adjusting for HIV status and history of self-reported warts in the
last year (anal lump last month: aOR 2.94, 95% CI 0.97–8.90,
p=0.057; anal lump last 6 months: aOR 1.68, 95% CI 0.78–3.61,
p=0.182).

4. Discussion

Anal symptoms were commonly reported by SPANC participants at
their baseline visit. Anal lump was associated with a larger intra-anal
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burden of HSIL, which may be partly explained by the recent presence
of anal warts, but there was no association between any other anal
symptom and HSIL.

A previous Australian study of HIV-negative and HIV-positive MSM
found half of the participants reported “any anal symptom” within the
last year [10], but anal symptoms in the SPANC cohort were even more
common. Men who were concerned about anal symptoms may have
been more likely to participate in a study about anal cancer prevention,
but nonetheless, our data suggests that anal symptoms are very
common among MSM.

There was no significant association between recent anal symptoms
and HSIL. To our knowledge, this is the first study to systematically
investigate the association of anal symptoms and HSIL. An American
cohort study of MSM found an association between anal discharge and
the presence of any grade of anal SIL among HIV-positive men, but did
not consider HSIL alone [11]. An Australian cross-sectional study in-
vestigated predictors of HSIL among HIV-negative and HIV-positive
GBM and found no association between “any anal symptom” in the last
year and histologically-confirmed HSIL. However, only men with ab-
normal cytology underwent subsequent HRA, and only 21 men were
diagnosed with HSIL [12].

There was a significant association in univariate analysis between
recent anal lump and larger burden of HSIL. Whereas anal HSIL is most
frequently flat in appearance, LSIL (which includes anal warts) is more
likely to have a raised contour [13]. In this analysis, anal lump was
strongly associated with a history of self-reported anal warts and the
univariate association of anal lump with a larger burden of intra-anal
HSIL was no longer significant when adjusting for recent self-reported
warts and HIV status. This suggests that the association of anal lump
with larger HSIL burden was due, at least in part, to co-existing anal
warts and HSIL. A high proportion of co-existent anal HSIL has been
previously reported among men referred for excision of anal condyloma
[14]. The common pathway of sexual acquisition of HPV for both anal
warts and HSIL makes it plausible that men diagnosed with HSIL would
also be more likely to have been diagnosed with recent anal warts.

Anal bleeding was common in this cohort of MSM, but there was no
association with HSIL. Among women, post-coital vaginal bleeding
(PCB) can be a symptom of cervical cancer and can be an indication for
colposcopy [15]. However, PCB is common within the general popu-
lation and is most often secondary to benign causes [15]. A high pre-
valence of HSIL has been found among women referred to colposcopy
with PCB [15,16], although this study is likely to be influenced by se-
lection bias. In a cross-sectional study of more than 2 million cervical
cytology tests in Brazil [17], women age 30 years and older were more
likely to have cervical HSIL detected where there was a documented
history of genital bleeding. However, more than 99% of cervical HSIL
was detected among women without reported genital bleeding [17].

In a retrospective case series, 95% of people reported anal symp-
toms prior to diagnosis of anal SCC [5], and the prevalence of anal
bleeding (43%) was four-fold higher than the prevalence of PCB in
cervical cancer [5,15]. However, anal symptoms seem to be highly
prevalent among MSM and therefore an association between anal
symptoms and HSIL may be difficult to detect, even if it were to exist.

This study is limited by the lack of symptom detail, including the
symptom duration. Also, the small absolute numbers of some symptoms
impacted on the ability to detect small associations. The differing time
frame for reporting of anal symptoms and anal warts (within the last 6
months and last 12 months, respectively) limits interpretation of the
association between anal lump and anal warts. Also, misclassification of
participant HSIL diagnoses is possible, although this would have been
minimised by the use of composite- diagnoses (i.e. including cytology
only). The strength of this study lies in the use of systematically col-
lected, prospective symptom data, in addition to the use of cytology and
histological data. The use of baseline data is also a strength, since
knowledge of the presence of anal HSIL could influence the reporting of
anal symptoms.

In summary, we found a high prevalence of anal symptoms in this
cohort of older MSM. There was no significant association between
composite-HSIL and any self-reported symptom in either the last
month, or last 6 months. An association between recent anal lump and a
larger burden of intra-anal HSIL may be explained by recent anal warts.
These findings suggest that most anal symptoms are not a clinically
useful marker for the presence of anal HSIL among older MSM.
However further consideration should be given to the potential utility
of anal lump and anal warts as a predictor of HSIL.
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