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Abstract

Background: Anal cancer disproportionately affects people with HIV (PWH). Highgrade
squamous intraepithelial lesions (HSIL) are cancer precursors and treating them might prevent
anal cancer. Data on adherence to HSIL treatment and surveillance is limited but needed to
identify deficiencies of screening strategies.

Methods: We collected data on high-resolution anoscopy (HRA) attendance and outcomes
from 2009 to 2019 in a large urban anal cancer-screening program. Patients with an initial
HSIL diagnosis were followed for return for HSIL electrocautery ablation within 6 months of
index HSIL diagnosis, and follow-up HRA within 18 months of index HSIL diagnosis. We also
evaluated predictors of these outcomes in univariable and multivariable analyses.

Results: One thousand one hundred and seventy-nine unique patients with an anal HSIL
diagnosis were identified and 684 (58%) returned for electrocautery ablation. Of those treated,
only 174 (25%) and only 9% of untreated HSIL patients (47 of 495) underwent surveillance HRA
within 18 months of index HSIL diagnosis. In multivariable analyses, black patients and PWH
regardless of virologic control were less likely to undergo HSIL ablation within 6 months of HSIL
diagnosis whereas patients with commercial insurance were more likely to be treated within 6
months of diagnosis. Among treated HSIL patients, PWH with viremia had a lower likelihood of
engaging in post-treatment surveillance within 18 months of HSIL diagnosis.

Discussion: Even in large specialized anal cancer screening programs adherence to HSIL
treatment and surveillance is low. Psychosocial and economic determinants of health may impact
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retention in care. Addressing both personal and structural barriers to patient engagement may
improve the effectiveness of anal cancer screening.

INTRODUCTION

Methods

Incidence and mortality rates of human papillomavirus (HPV)-associated squamous cell
carcinoma of the anus (SCCA) have been rising in the United States.12 People living with
HIV (PWH) are disproportionately affected with an annual incidence rate of 50 per 100,000;
a 19-fold elevated risk compared to the general population.® The risk further increases
among HIV-infected men who have sex with men (MSM) with an annual incidence of 89 per
100,000 and standardized incidence ratio of 39.3-2 The incidence of SCCA is also elevated
among HIV-uninfected MSM, with an annual incidence of 19 per 100,000 person-years.10-11

Like cervical cancer, SCCA is preceded by high-grade squamous intraepithelial lesions
(HSILs). Given the markedly elevated SCCA risk among PWH and emulating the successes
of cervical cancer screening, most experts advocate for anal HSIL screening and treatment
among PWH. Whether treating anal HSIL ultimately leads to decreased anal cancer

rates is currently under investigation; the ANCHOR trial is an ongoing large prospective
randomized study comparing HSIL treatment via ablation to observation to determine if
surveillance and ablation is related to anal cancer incidencel3 Several retrospective studies
suggest that treating anal HSIL may prevent at least some anal cancers.141> Among PWH
the prevalence of anal HSIL is high,a 2012 meta-analysis of HSIL among men with

HIV found a pooled prevalence of 29.1% (22.8-35.4%) and among HIV-uninfected men

a pooled prevalence of 21.5% (9.2-14.9%).16 Out of concern for scarring, stricture, and
mechanical compromise anal HSIL treatment relies on targeted destruction. The tradeoff

to this approach are substantial post-treatment recurrence; our cohort noted at median 12.2
months 45% of patients had local recurrence and 60% had recurrence of any type.1® These
high rates of recurrence make ongoing surveillance following diagnosis and treatment all the
more important.15:17-20

Data on patient adherence to anal HSIL treatment and surveillance is scarce but crucial
as utility, performance, and effectiveness of anal cancer screening continue to be debated.
Using data from a large, longitudinal HRA database, we evaluated rates and predictors of
adherence to treatment and surveillance following diagnosis of anal HSIL.

The Mount Sinai Anal Dysplasia Program serves a large urban population of PWH and HIV-
uninfected MSM. Patients are offered annual anal cytology screening. Cytological diagnoses
of atypical cells of undetermined significance (ASCUS) or higher grade abnormalities
trigger a referral for HRA which is perfomed following previously described techniques.?!
Patients with histologically confirmed HSIL are offered a return visit for electrocautery
ablation (EA), preferably within three months of diagnosis. If disease burden is extensive
and/or if patients cannot tolerate an office-based procedure, they are referred for surgical
fulguration. Patients who undergo HSIL treatment by either modality are advised to return
for surveillance six months after treatment. Patients who decline initial treatment are advised
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to follow up six months after their index HSIL diagnosis for repeat HRA. Since it is not
uncommon for these recommended time intervals to be exceeded without losing a patient
to care entirely, we expanded the allowable timelines for the purpose of this analysis as
outlined below.

From a longitudinal HRA database, we identified patients who attended an initial visit
between April 2009 and December 2018. Data were abstracted on demographics, insurance
status, HIV clinical variables, HRA results, and retention in care. Approximately 70%

of race/ethnicity data were self-reported and the remaining 30% were determined by

a published probabilistic approach.22 We identified patients who were diagnosed with
HSIL on index HRA and measured the following primary outcomes: (1) return for HSIL
treatment within 6 months of diagnosis; (2) follow-up HRA within 18 months of index
HSIL diagnosis; and (3) follow-up HRA within 18 months of index HSIL diagnosis for
untreated patients. For this analysis we defined “lost to follow-up” as no documented HRA
at our testing program during the 18 months after initial HSIL diagnosis. We also captured
incident anal cancer diagnoses for each study group. We then compared the proportion of
baseline characteristics by outcome groups, testing for differences using XZ tests. Prior to
our analysis, we also selected several of our predictors to fit adjusted logistic regression
models predicting the primary outcomes. Statistical analysis was performed using SAS 9.4.

Ethical approval for this retrospective analysis was obtained from the IRB at the Icahn
School of Medicine at Mount Sinai.

We identified 3,369 patients who underwent at least one HRA. On initial HRA 1,179 (35%)
were diagnosed with anal HSIL while 14 (0.4%) were found to have anal cancer (excluded
from further analysis). Among those diagnosed with HSIL, at birth 1,054 (90%) were male
(of whom 99% self-identified as men who have sex with men and 1% as heterosexual)

and 114 (10%) were female. HSIL patients were racially and ethnically diverse: 36% were
White, 23% Black, and 25% Hispanic. Among the HSIL cohort, 91% were PWH and the
majority had public insurance (51%).

Among 1,179 patients diagnosed with HSIL (Figure 1), 684 (58%) returned for treatment
within 6 months of HSIL diagnosis, either receiving office-based EA (n=478, 70%) or
fulguration in the operating room by colorectal surgery (n=206, 30%). The median time to
treatment following HSIL diagnosis was 56 days. The remaining 495 (42%) did not return
for treatment of HSIL within 6 months of initial diagnosis; the range of time to treatment
following HSIL diagnosis including those who did return within 6 months was 0-517
days. In the treatment group, 174 (25%) underwent surveillance HRA within 18 months of
diagnosis of index HSIL, whereas 510 (75%) did not complete a repeat HRA within 18
months of initial HSIL diagnosis and were considered lost to follow-up after treatment.

The majority of untreated HSIL patients (n=448, 91%) did not return for surveillance within
18 months of index diagnosis. A small subset (n=47, 9%) returned for surveillance HRA
during the study period.
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There were a total of eight incident anal cancer diagnoses in the cohort. The majority of
cancers (5) occurred in untreated HSIL patients who were lost to follow-up for >18 months.
Three incident anal cancers occurred in patients treated for anal HSIL; all but one cancer,
however, arose in those lost to follow-up after treatment . Median time from index HSIL to
cancer diagnosis was 31.7 months (range 6.6 — 37.5)

In unadjusted analyses (Table 1), being Black (odds ratio [OR] 0.47, 95% CI 0.35 —0.65),
being of other/unknown race/ethnicity (OR 0.69, 95% CI 0.49 —0.98), current cigarette
smoking (OR 0.61, 95% CI 0.46 — 0.81), HIV infection without viremia (OR 0.25, 95% CI
0.14 -0.43) and with viremia (OR 0.20, 95% CI 0.11-0.36) were all significantly associated
with a lower likelihood to return for treatment while identifying as MSM (OR 1.6, 95%

Cl 1.12 — 2.28) and having private/commercial (versus public) insurance was associated
withgreater likelihood of returning for HSIL treatment (OR 2.23, 95% CI 1.73 — 2.87).

In multivariable analyses Black race (adjusted odds ratio [AOR] 0.61, 95% C10.43 -0.85),
other/unknown race (AOR 0.63, 95% CI 0.43 — 0.92) as well as HIV infection without
viremia (AOR 0.28, 95% CI 0.16 — 0.51) and with viremia (AOR 0.23, 95% CI1 0.12 — 0.43)
were independently associated with not returning for HSIL treatment while private insurance
remained a predictor of receiving treatment (AOR 1.83, 95% 1.39 -2.41).

For patients treated for HSIL, the only significant predictor of failure of surveillance HRA
visit was HIV infection with viremia in both unvariate (OR 0.48, 95% 0.27 — 0.85) and
multivariable analyses (AOR 0.52, 95% CI 0.28 — 0.96).

Discussion

In a large cohort at risk for anal cancer we found that adherence to treatment and
surveillance following a histological diagnosis of anal HSIL was poor. Only 55% received
treatment within 6 months of diagnosis and 75% of treated patients eventually were lost

to follow-up. Among untreated HSIL patients, an astounding 91% never engaged in proper
surveillance. Factors negatively impacting retention of anal HSIL patients in care included
Black race, poor HIV control, and low income noted by public insurance. The clinical and
public health implications of our findings are significant as poor adherence to treatment and
surveillance of anal HSIL is likely to attenuate potential benefit of screening. These factors
may also contribute to health disparities in anal cancer screening, diagnosis, and treatment.

Previous research has reported mixed adherence to treatment and follow-up for anal HSIL.
A San Francisco-based study of 246 patients with anal HSIL (79% PLW or with other
immunocompromisr) found that less than 20% underwent treatment from 1996 to 2006.23 A
slightly higher number (50/155 or 32%) of anal HSIL patients (72% of whom were PWH)
from a Boston cohort followed up within 6 months of diagnosis.2* Another New York-based
cohort study of MSM with and without HIV foundwhile 90% of anal HSIL patients received
treatment within 65 days of HRA, 35% were lost to follow-up within one year.2> Our
findings add to the heterogeneous patterns of patient engagement in HSIL care and highlight
the challenges of engaging high-risk individuals in appropriate screening and follow-up.
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Poor adherence to HSIL surveillance and treatment is of particular concern as 1% of anal
HSIL patients in our cohort who received neither treatment or surveillance developed anal
cancer. While three HSIL patients who were initially treated progressed, most occurred in
the group lost to follow-up after treatment. This is consistent with other studies suggesting
that active enrollment in an anal cancer screening program may protect against some but not
all anal cancers.14:26

Recently published data show a worrisome trend in anal cancer incidence. Compared with
adults born circa 1946, Black men born circa 1986 had a nearly five-fold higher cancer risk.2
Against this backdrop, our finding that Black HSIL patients are significantly less likely to
return for HSIL treatment than their non-Black counterparts is particularly troublesome.

Identified barriers to engagement in anal HSIL follow-up include at the patient,

provider, and systems factors. Patient demographics, comorbid burden, beliefs about
HPV-related disease or HRA, and stigma have all been identified as barriers to anal

cancer screening.2’~30 Provider-level knowledge and expertise, communication skills, and
relationship-building with patients have also been described as predictors of adherence to
HRA follow-up.2” Structural and systemic factors also likely influence engagement with
HSIL care, including insurance barriers and healthcare system inefficiencies. Studies have
also noted that receiving care at an academic medical institution, with difficult scheduling,
has impeded HRA follow-up.27:31 Further research is needed to understand how these
factors facilitate or hinder appropriate screening, treatment and ongoing surveillance for anal
precancers.

There are several limitations of this study. Routine clinical and administrative data were
used which may have been irregulary collected. Additionally, we only report on care within
our health system and cannot determine if patients sought care elsewhere. Duration of

time between HRA and follow-up was likely influenced by several not routinely collected
factors and therefore were absent from this analysis. Finally, missing data on race/ethnicity
were determined using a probabilistic methodology, which may have misidentified and
oversimplified patients’ race/ethnicity. Major strengths of this study are its large size, nearly
10 years of longitudinal data collection, and the diverse cohort at increased anal cancer risk.

In this study we found low adherence to treatment and surveillance for anal precancerous
lesions among a cohort at high risk for anal cancer. This highlights important health
disparities with those at highest risk least likely to receive treatment or post-treatment
surveillance. Evidence-based interventions to improve patient participation in and adherence
to anal cancer screening are needed.
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treatment® within 6
months of HSIL
diagnosis

(n=684, 58%)

Surveillance within 18 months of
HSIL diagnosis

(n=174, 25%)
Incident cancer n=1 (0.6%)

Patients with biopsy-

— proven HSIL

(n=1,179, 35%)

Figure 1. Study flowchart.
Treatment and surveillance of anal HSIL patients in New York City anal cancer screening

program April 2009 — December 2018. (HSIL: High grade squamous intraepithelial lesion)
*Ablation (n=478, 70%); referred for surgical subspecialty treatment (n=206, 30%)

No surveillance within 18 months of
HSIL diagnosis

(n=510, 75%)
Incident cancers n=2 (0.4%)

Noncompliance with
treatment within 6
months of HSIL
diagnosis

(n=495, 42%)

Surveillance within 18 months of
HSIL diagnosis

(n=47, 9%)
No incident cancer
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