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BACKGROUND: Anal squamous cell carcinoma is rare, in
general, but considerably higher in HIV-infected men who
have sex with men. There is no consensus on the screening
of at-risk populations.

OBJECTIVE: This study aimed to determine the incidence
rates of anal squamous cell carcinoma and the efficacy of
a screening program.
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DESIGN: This is a cohort study (SeVIHanal/
NCT03713229).

SETTING: This study was conducted at an HIV outpatient
clinic in Seville, Spain.

PATIENTS: From 2004 to 2017, all patients with at least

1 follow-up visit were analyzed (follow-up group),
including a subgroup of men who have sex with men who
participated in a specialized program for screening and
treating anal neoplasia (SCAN group) from 2011 onward.

MAIN OUTCOME MEASURES: The primary outcome
measure was the incidence rate of anal squamous cell
carcinoma.

RESULTS: Of the 3878 people living with HIV included
in the follow-up group, 897 were transferred to the SCAN
group; 1584 (41%) were men who have sex with men.
Total follow-up was 29,228 person-years with an overall
incidence rate for anal squamous cell carcinoma of
68.4/100,000 person-years (95% CI, 46.7-97.4).

The changes in the incidence rate/100,000 person-years
(95% CI) over time was 20.7 (3.40-80.5) for 2004 to 2006,
37.3 (13.4-87.3) for 2007 to 2010, and 97.8 (63.8-144.9)
for 2011 to 2017 (p < 0.001). The strongest impact on the
incidence of anal squamous cell carcinoma was made by
the lack of immune restoration (adjusted incidence rate
ratio (95% CI): 6.59 (4.24-10); p < 0.001), the Centers

for Disease Control and Prevention category C (adjusted
incidence rate ratio (95% CI): 7.49 (5.69-9.85);

p <0.001), and non-men who have sex with men (adjusted
incidence rate ratio (95% CI): 0.07 (0.05-0.10); p < 0.001)
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in a Poisson analysis. From 2010 to 2017, incidence rates
(95% CI) of anal squamous cell carcinoma within the
SCAN group and the men who have sex with men of

the follow-up group were 95.7 (39.6-202) and 201 (101-
386)/100,000 person-years (adjusted incidence rate ratio
(95% CI): 0.30 (0.23-0.39); p<0.001). The incidence rate
ratio (95% CI) including non-men who have sex with men
in the follow-up group was 0.87 (0.69-1.11); p = 0.269.

LIMITATIONS: Adherence to the visits could not be
quantified.

CONCLUSION: Incidence rates of anal squamous cell
carcinoma in people living with HIV increased significantly
from 2004 to 2017, especially in men who have sex with
men who were not being screened. Participation in the
SCAN program significantly reduced the incidence of

anal squamous cell carcinoma in men who have sex with
men, in whom focus should be placed, especially on those
presenting with Centers for Disease Control and Prevention
category C and advanced immune suppression. See

Video Abstract at http://links.lww.com/DCR/B734.

TASA DE INCIDENCIAY FACTORES DE RIESGO DEL
CARCINOMA ANAL A CELULAS ESCAMOSAS EN UNA
COHORTE DE PERSONAS QUE VIVEN CON EL VIH DE 2004 A
2017:IMPLEMENTACION DE UN PROGRAMA DE DETECCION

ANTECEDENTES: El carcinoma anal a células escamosas
es generalmente raro, pero considerablemente mas alto
en hombres infectados por el VIH que tienen relaciones
sexuales con hombres. No hay consenso sobre el cribado
de poblaciones en riesgo.

OBJETIVO: Este estudio tuvo como objetivo determinar
las tasas de incidencia del carcinoma anal a células
escamosas y la eficacia de un programa de deteccion.

DISENO: Estudio de cohorte (SeVIHanal / NCT03713229).
AJUSTE: Clinica ambulatoria de VIH en Sevilla, Espana.

PACIENTES: De 2004 a 2017, se analizaron todos los
pacientes con al menos una visita de seguimiento (grupo
F / U), incluido un subgrupo de hombres que tenfan
relaciones sexuales con hombres que participaron en

un programa especializado de cribado y tratamiento de
neoplasias anales (SCAN-group) a partir de 2011.

PRINCIPALES MEDIDAS DE RESULTADO: Tasas de
incidencia del carcinoma anal a células escamosas.

RESULTADOS: De las 3878 personas que viven con el

VIH incluidas en el grupo F / U, 897 fueron transferidas

al grupo SCAN, 1584 (41%) eran hombres que tenian
relaciones sexuales con hombres. El seguimiento total fue
de 29228 personas-afio con una tasa de incidencia general
de carcinoma anal a células escamosas de 68,4 / 100000
personas-ano [intervalo de confianza del 95%: 46,7-97 4].
El cambio en las tasas de incidencia / 100000 personas-afio
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(intervalo de confianza del 95%) a lo largo del tiempo fue
20,7 (3,40-80,5) para 2004-2006, 37,3 (13,4-87,3) para
2007-2010y 97,8 (63,8-144,9) para 2011-2017, p <0,001. El
impacto mas fuerte en la incidencia del carcinoma a células
escamosas anal fue la falta de restauraciéon inmunoldgica
[indice de tasa de incidencia ajustado (intervalo de confianza
del 95%): 6,59 (4,24-10); p <0,001], categoria C de los
Centros de Control de Enfermedades [indice de tasa de
incidencia ajustado (intervalo de confianza del 95%): 7,49
(5,69-9,85); p <0,001] y no hombres que tenian relaciones
sexuales con hombres [razon de tasa de incidencia ajustada
(intervalo de confianza del 95%): 0,07 (0,05-0,10); p <0,001]
en el analisis de Poisson. Desde 2010-2017, las tasas de
incidencia (intervalo de confianza del 95%) de carcinoma
anal a células escamosas dentro del grupo SCAN y los
hombres que tienen relaciones sexuales con hombres del
grupo F / U fueron 95,7 (39,6-202) y 201 (101- 386) / 100000
personas-aio [razon de tasa de incidencia ajustada (intervalo
de confianza del 95%): 0,30 (0,23-0,39); p <0,001]. La razén
de la tasa de incidencia (intervalo de confianza del 95%),
incluidos los no hombres que tenian relaciones sexuales con
hombres en F/ U, fue de 0,87 [0,69-1,11); p = 0,269].

LIMITACIONES: No se pudo cuantificar la adherencia a
las visitas.

CONCLUSIONES: La tasa de incidencia del carcinoma
anal a células escamosas en personas que viven con

el VIH aument¢ significativamente de 2004 a 2017,
especialmente en hombres que tenian relaciones
sexuales con hombres que no se someten a pruebas de
deteccion. La participacion en el programa SCAN redujo
significativamente la incidencia de carcinoma anal a
células escamosas en hombres que tenian relaciones
sexuales con hombres, en quienes se debe prestar

una especial atencidn, sobre todo en aquellos que se
presentan en la categoria C de los Centros de Control

de Enfermedades con inmunodeficiencia avanzada.
Consulte Video Resumen en http://links.lww.com/DCR/
B734. (Traduccién—Dr. Xavier Delgadillo)

KEY WORDS: Cancer of the anal canal; HIV infection;
Men who have sex with men; Screening as prophylaxis;
SeVIHanal; Squamous intraepithelial lesions.

nal cancer is uncommon in the overall population,
Aalthough an increasing trend has been observed in
many countries."”” Most of the invasive anal can-
cers are squamous cell carcinomas (SCCs), accounting
for up to 90% of the cases.> Anal SCC is mainly caused by
infection with high-risk human papillomavirus, especially
genotypes 16 and 18* and is preceded by high-grade squa-
mous intraepithelial lesions (HSIL).?
Human immunodeficiency virus-related immuno-
suppression represents another important risk factor for
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the development of anal cancer,®” along with receptive
anal sex,® a widespread practice in HIV-infected men
who have sex with men (MSM). Although in the non-
HIV-infected, general population incidence rates (IRs) of
less than 2 per 100,000 person-years (py) are commonly
observed, IRs in HIV-negative MSM are 7-fold higher.’
In people living with HIV (PLWH), IRs oscillate around
50 per 100,000 py®~! overall, and the presence of both risk
factors for anal cancer results in IRs exceeding 100 per
100,000 py among HIV-infected MSM.>!® With the arrival
and increasing use of highly active antiretroviral therapy
(HAART) from 1996 onward, life expectancy of the HIV-
infected population increased, resulting in a shift in cause
of death. In this context, non-AIDS defining cancers have
gained importance, among them, anal SCC.*?

A rise in anal SCC IRs was observed in the early
HAART era,'®"! whereas there is evidence that no further
increase has occurred from the later HAART years to the
present.'? This study aimed to analyze the development of
anal SCC incidence in the HAART era in PLWH, as well
as to determine the impact of a specialized screening pro-
gram for anal neoplasia under real-life conditions.

PATIENTS AND METHODS

Study Population

The study was conducted at the Unit of Infectious Diseases
of the Virgen del Rocio University Hospital in Seville,
Southern Spain where PLWH are seen on a regular basis
following a cohort protocol begun in 2004, and clinical
and epidemiological data are prospectively entered in
electronic medical records (ACyH1, Betek 43 SL, Spain).
All patients who had at least 1 follow-up visit were
included in the analysis (F/U group). In September 2010,
a specialized program for screening and treating anal neo-
plasia (SCAN) was established for MSM within the Seville
Cohort of People Living with HIV at Risk for Anal Cancer
(SeVIHanal Cohort, clinicaltrials.gov: NCT03713229),
which includes anal liquid cytology, high-resolution anos-
copy (HRA), and thermocoagulation in those with con-
firmed histological HSIL, as described previously."* All
MSM were invited to attend the program and thus follow
the SCAN protocol, and, on consent, the participation in
the F/U group was stopped, subjects were transferred and
referred to as the SCAN group, while the time of switch
with the correspondent clinical parameters was consid-
ered the baseline visit within SCAN.

Definition of Clinical Parameters

All cases of anal cancer analyzed in this study had biopsy-
proven anal SCCstage 1 or higher, as defined by the National
Cancer Institute of the National Institutes of Health, US
Department of Health and Human Services (www.cancer.
gov). Adenocarcinoma and other cancers were excluded.
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Immune restoration (ImR) was defined as a recovery
of a CD4+ T-cell count to 650 cells/uL or more in patients
who presented a baseline CD4+ T-cell count of less than
600 cells/pL.

The clinical stage of HIV infection was classified into
3 categories according to the definitions of the Centers
for Disease Control and Prevention (CDC),'* which are
summed as follows: Category A, asymptomatic chronic
HIV infection or acute infection; category B, symptomatic
conditions attributable to HIV infection that have a clini-
cal course or require management that is complicated by
HIV infection; category C, clinical conditions listed in the
AIDS surveillance case definition. Once a category C con-
dition has occurred, the person will remain in category C.

The presence of sexually transmitted diseases (STDs)
was considered when gonorrhea, chlamydia, or syphilis
were diagnosed within 12 months before or at baseline.

Statistical Analysis

Descriptive statistics of demographic factors and baseline
HIV infection status were conducted for the study pop-
ulation. The outcome variable was the diagnosis of anal
SCC throughout the whole study period, which was then
divided into two 7-year periods (2004-2010vs 2011-2017),
where the cutoff date (December 31, 2010) marks the
launching date of the SCAN program, and the second
period defines the time span to evaluate SCAN. Both
periods were further divided into prespecified periods of
3 and 4 years, where the longer periods (2004-2007 and
2010-2014) were scheduled first to provide similar num-
bers of PLWH in each, because an increase of participants
over time could be expected after starting both the cohort
protocol within the routine follow-up, as well as the SCAN
program. To compare the F/U group with the SCAN
group, clinical parameters at the first visit in 2011 were set
as baseline values in PLWH who had a baseline visit before
2011 within the F/U group. These patients together with
those who were included in the F/U group in 2011 or later
formed the evaluation subgroup (F/U,  , ,, . group) within
the F/U group. Incidence rates and IR ratios (IRRs) with
95% Cls of SCC were calculated and expressed as cases
per 100,000 py. Poisson regression models with log-linear
function were developed to estimate IRRs and to compare
SCC risk within PLWH. The model was adjusted by all fac-
tors with a significance level of p < 0.2 in the univariate
models. Standard errors estimated via a robust variance
estimator were used. Statistical analyses were performed
by means of the SPSS statistical software package release
23.0 (IBM Corporation, Somers, NY) and R Statistical
Software (Foundation for Statistical Computing, Vienna,
Austria).

Ethics Approval and Consent to Participate
The study was designed and performed according to
the Declaration of Helsinki and was approved by the
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Ethics Committee of the Virgen del Rocio University
Hospital (Seville, Spain; Ref 03/2006). All patients gave
their written informed consent both to be included in
the database and to allow the use of their anonymized
data, photographs, or videoscopies for scientific research
and HRA training programs, thereby ensuring the pro-
tection of personal data in accordance with the Spanish
Personal Data Protection Organic Law15/199 enacted on
December 13, 1999.

RESULTS

Study Population

From January 2004 to December 2017, a total of 3878 of
4087 (95%) PLWH followed in the clinic were eligible for
the present study. Median (interquartile range) age at the
moment of inclusion was 38 (32-44) years, 1584 (40.8%)
were MSM and 673 (17.4%) were women. A total of 2952
(76.1%) PLWH presented a baseline CD4* T-cell count of
<600 cells/pL. Immune restoration was observed in 924 of
1204 PLWH with a baseline CD4* T-cell count of 350 to
600 cells/pL and 727 of 1748 PLWH with a baseline CD4*
T-cell count less than 350 cells/uL. Respective numbers for
MSM were 502 of 584 MSM for 350 to 600 cells/uL and
316 of 582 MSM for <350 cells/pL. The median (interquar-
tile range) time to immune recuperation was 20 (6.5-51)
months. Table 1 shows detailed baseline characteristics of
the study groups.
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Cases of Anal SCC

During the study period, a total of 20 anal SCCs were diag-
nosed, accounting for a rate of 1.5 cases per year. Eleven
(55%) of the patients were MSM; the remaining were het-
erosexual male injecting drug users. The distribution per
calendar year is displayed in Figure 1. Four of the 20 anal
SCCs were diagnosed within the SCAN group. Of these,
2 (50%) each were T1 or T2, without spread to nearby
lymph nodes or distant sites. For all anal SCCs, TNM stag-
ing according to the American Joint Committee on Cancer
and the Union for International Cancer Control, 8th edi-
tion (2017), is presented in Table 2, along with patient
characteristics. Two of the 4 patients with anal SCC in the
SCAN group were adherent to their scheduled visits and
were asymptomatic at the time of diagnosis, whereas the
other 2 did not attend the scheduled visits and were diag-
nosed when they presented because of symptoms.

IR and IRR of Anal SCC

Total follow-up was 29,228 py, resulting in an overall IR
(95% CI) of 63.9 (41.7-94.6) per 100,000 py. The IRR (95%
CI) of anal SCC comparing 2011 to 2017 versus 2004 to
2010 was 3.15 (1.16-10.9), p<0.001. The corresponding
IRs of anal SCC according to the calendar year of patient
inclusion are shown in Figure 2A.

The proportions of MSM who entered this study
increased from 24.2% in 2004 to 2006 to 48.4% in 2007 to
2010, 66.7% in 2011 to 2014, and 70.4% in 2015 to 2017
<0.001). The IR of anal SCC in the subgroup

(p linear association

TABLE 1. Characteristics of the study groups and subgroups at enroliment and the beginning of the subanalyses

SCAN group F/U group MSm F/U 0112017

Parameter (n=897) (n=3878) p value® (n=1584) p value® (n=3206) p value®
Age,y 39(31-47) 38 (33-44) <0.001 35(29-43) <0.001 42 (33-47) <0.001
Male sex, n (%) 897 (100) 3205 (83) <0.001 1584 (100) 2655 (83) <0.001
HIV transmission route, n (%) <0.001 <0.001

MSM 897 (100) 1584 (41) 1584 (100) 1457 (45)

IDU 0 1271 (33) 0 880 (27)

Heterosexual 0 826 (21) 0 721 (23)

Other 0 197 (5.1) 0 148 (4.6)
Level of education, n (%)° <0.001 0.277 <0.001

Low 72 (8.1) 1581 (43) 150 (9.7) 1163 (38)

Medium 736 (83) 1917 (52) 1280 (83) 1723 (57)

High 79 (9) 159 (4.3) 119(7.7) 145 (4.8)
Tobacco use, n (%) 372(42) 1851 (48) 0.001 735 (46) 0.18 1513 (47) 0.002
CDC category, n (%) <0.001 <0.001 <0.001

A 728 (81) 3308 (85) 1437 (91) 2782 (87)

B 86 (9.6) 137 (3.5) 36 (2.3) 102 (3.2)

C 80 (9.3) 433 (11) 111(7) 322(10)
HIV-RNA <200 copies/mL, n (%) 667 (74) 1208 (32) <0.001 311 (20) <0.001 1716 (54) <0.001
CD4* T-cell count, cells/pL® 592 (450-778) 391 (214-592) 0.081 431 (267-614) <0.001 479 (308-665) <0.001
CD4* T-cell nadir, cells/pL® 294 (186-418) 198 (75-323) <0.001 279 (157-406) 0.034 230(102-388) <0.001
Baseline STD, n (%) 110(12) 211 (5.4) <0.001 190 (12) 0.844 186 (5.8) <0.001

CDC = Centers for Disease Control and Prevention; F/U = follow-up; IDU = injecting drug users; MSM = men who have sex with men; SCAN = screening and treating anal

neoplasia; STD = sexually transmitted disease.
2As compared with the SCAN group.

bLow: primary/no school; medium: secondary school; high: university degree; available in 3630 patients.

‘Median (interquartile range).
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2012 2013

2014 2015 2016 2017

1721 1728 1733 1728 1715 1705 1717

- 636 697 749 769 801 819 815

Number of anal squamous cell carcinoma (SCC) observed cases by calendar year (black bars: F/U group; gray bars: SCAN group;

black line: trend line for overall numbers, slope = 0.185). F/U = follow-up; SCAN = screening and treating anal neoplasia.

of MSM was 103.6 (61.6-166) per 100,000 py, with an
accumulated follow-up of 10,614 py. The change in the IR
over time is displayed in Figure 2B.

For the non-MSM population, follow-up was 18,613
py. The overall IR was 48.4 (27.2-81.0) per 100,000 py. The
change in the IR over time is shown in Figure 2C.

Risk Factors for Anal SCC

Poisson regression models identified several factors associ-
ated with anal SCCin the overall population. An age younger
than 35 years (adjusted (a) IRR (95% CI): 0.42 (0.29-0.62);
p < 0.001) or older than 50 years (aIRR (95% CI): 0.31
(0.18-0.52); p < 0.001), a high level of education (aIRR

TABLE 2. Characteristics of the patients who developed anal cancer at the time of diagnosis

Study HIV-RNA Tobacco Time last

group Stage Cancersite  Nadir (copies/mL) Age,y use visit, mo  DRE Symptoms

SCAN  T2NOMO (I1A)  Analcanal 155 <50 57 Yes 8 Normal Diarrhea, bleeding

SCAN  T1INOMO (1) Anal canal 127 281 50 Yes 1 Normal Anal pain, weight lost

SCAN  T1NOMO (1) Anal canal 308 <20 54 No 11 Lump and indurated  Anal ulcer, tenderness,

nodule serohematic discharge

SCAN  T2NOMO (lIA) Anal canal 316 <20 50 Yes 60 Lump Indurated anal nodule

F/U T4b NTMO (IIC) Anal canal 210 <20 62 No 12 Lump Bleeding

F/U T2NOMO (IIA)  Anal canal 58 <20 54 Yes 24 Lump and indurated Hematic discharge, fistula

nodule

F/U T3N1aMO (IlIC)  Perianal 174 63 46 No 1 Condyloma Anal pain

F/U T3N1aMo (IlIC)  Anal canal 1 <20 37 Yes 12 Condyloma Anal tenderness

F/U T3NOMO (lIB) Anal canal 543 <20 59 No 2 Condyloma Anal pain, bleeding

F/U T4N1aMO (IIIC)  Anal canal 14 177 27 Yes 5 Condyloma Anal pain, bleeding

F/U T4N1cM1 (IV)  Analcanal 101 294 39 Yes 53 Condyloma Abscess, tenderness, fever

F/U T1NOMO (1) Perianal 25 <20 44 Yes 31 Condyloma fistula Anal tenderness, serohematic
discharge

F/U T4N1aMO (IIC)  Anal canal 30 <20 56 Yes 1 Normal Diarrhea, bleeding, weight loss

F/U T2N1bMO (IlIA)  Anal canal 8 81300 39 Yes 1 Abscess Abscess, tenderness, fever

F/U T3N1cM1 (IV)  Anal canal 66 408 47 Yes 24 Condyloma Condyloma

F/U T4NOMO (llIB)  Analcanal 89 <20 48 Yes 12 Condyloma Condyloma

F/U T4N1cMO (IIC)  Anal canal 48 <20 49 Yes 1 Normal Constipation, bleeding, pain

F/U T4N1cMO (IC)  Anal canal 354 <20 50 Yes 24 Condyloma Abscess, tenderness, fever

F/U TINOMO (1) Analcanal  ND ND 60 ND ND  Normal Anal pain

F/U T4N1cMO (IIC)  Anal canal ND ND 46 Yes 12 Condyloma Anal pain, bleeding

Time last visit = time from last clinical visit to diagnosis; DRE = digital rectal examination result; F/U = follow-up; ND = not done; SCAN = screening and treating anal neoplasia.
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FIGURE 2.

Incidence rates (95% Cl: vertical line) of anal squamous cell carcinoma (SCC) in the overall population (A), men who have sex with

men (MSM) (B), and non-MSM (C). Solid line: incidence rate over time; dashed line: linear trend.

(95% CI): 0.32 (0.23-0.46); p < 0.001), as well as injecting
drug use as transmission route compared with having sex
with men (aIRR (95% CI): 0.07 (0.05-0.1); p < 0.001) was
protective for SCC. A negative impact was observed among
PLWH with a baseline CD4* T-cell count of 350 to 600 or
<350 cells/uL who did not achieve ImR (aIRR (95% CI):
2.89 (1.80-5); p < 0.001 and aIRR (95% CI): 6.59 (4.24-10);
p < 0.001). Likewise, CDC category C at baseline (aIRR

(95% CI): 7.49 (5.69-9.85); p < 0.001), the inclusion
period from 2011 to 2017 (aIRR (95% CI): 3.02 (2.2-4.15);
p < 0.001), and tobacco use 2.68 (1.92-3.76) showed an
independent, negative impact on the incidence of anal SCC.
All unadjusted and adjusted IRRs for the potential predic-
tors for anal SCC analyzed are displayed in Table 3.
Among MSM, the factors associated with the inci-
dence of anal SCC in MSM showed a trend similar to those

Copyright © The American Society of Colon & Rectal Surgeons, Inc. Unauthorized reproduction of this article is prohibited.



34

GUISADO ET AL: ANAL CANCER INCIDENCE IN HIV INFECTION

TABLE 3. Incidence rates and incidence rate ratios of anal SCC in the overall population of PLWH and in the subgroup of MSM throughout

the study period (2004-2017)

Observed IR? (95% Cl) Unadjusted IRR° Adjusted IRR
Risk Factor Person-years anal SCC per 100,000 py (95% Cl) p value (95% Cl) p value
All PLWH
Overall 29,228 20 68.4 (46.7-97.4)
Age,y
<35 9099 4 43.9 (18.2-92.8) 0.73(0.51-1.02) 0.066 0.42(0.29-0.62)  <0.001
35-50 17,405 14 80.4 (50.9-122) Ref. Ref.
>50 2723 2 73.5(20.7-203) 0.23(0.16-0.32) <0.001 0.31(0.18-0.52) <0.001
Level of education®
Low/without studies 15,683 14 89.3 (56.5-136) Ref. Ref.
Medium 7121 3 42.1(15.1-98.7) 0.34 (0.28-0.53) <0.001 0.24 (0.16-0.36) <0.001
High 4645 3 64.6 (23.2-151) 0.78 (0.59-1.04) 0.086 0.32(0.23-0.46)  <0.001
Risk group
MSM 10,614 1 103 (61.6-166) Ref. Ref.
Male IDU/others 13,356 9 67.4(37.9-113) 0.50 (0.40-0.61) <0.001 0.07 (0.05-0.1) <0.001
Female 5257 0 0 0 - 0 -
Study group
SCAN 4181 4 95.7 (39.6-202) 1.49 (0.43-4.08) 0.319
F/U 25,046 16 63.9 (41.7-94.6) Ref.
Calendar year
2004-2006 4828 1 20.7 (3.40-80.5) Ref. Ref.
2007-2010 8048 3 37.3(13.4-87.3) 1.80 (0.23-36.4) <0.001 1.79 (0.81-2.3) 0.025
2011-2017 16,352 16 97.8 (63.8-145) 4.72 (0.96-85.3) <0.001 3.02 (2.2-4.15) <0.001
Tobacco use
Yes 16,563 13 78.5(48.7-121) 1.42(1.15-1.76) 0.001 2.68(1.92-3.76) <0.001
No 12,664 7 55.3(28.6-98.6) Ref. Ref.
CDC category
C 6047 11 182 (108-291) 4.65 (3.54-6.00) <0.001 7.49 (5.69-9.85) <0.001
AorB 23,180 9 38.8(18.7-39.5) Ref. Ref.
ImR during follow-up
No ImR, BL <350 5268 10 190 (111-310) 3.55(2.61-4.83) <0.001 6.59 (4.24-10) <0.001
ImR, BL <350 cells 6536 2 30.6 (8.6-84.5) 1.03 (0.71-1.51) 0.544 0.96 (0.59-1.58) 0.879
No ImR, BL 350-600 1318 1 75.9 (12.5-295) 1.21 (0.66-2.20) 0.858 2.89 (1.80-5) <0.001
ImR, BL 350-600 8002 5 62.5(28.5-123) 2.33(1.71-3.17) <0.001 2.0(1.32-3.07) 0.001
BL >600 7954 2 25.1(7.1-69.4) Ref. Ref.
HIV RNA =200 copies/mL
>25% during follow-up 9730 7 71.9(37.3-128) 1.08 (0.87-1.33) 0.491
<25% during follow-up 19,497 13 66.7 (41.4-101) Ref.
Baseline STD 21,140
Yes 2659 1 37.6 (6.2-146) 0.81(0.55-1.19) 0.278
No 26,431 19 71.9 (48.6-103) Ref.
MSM
Overall 10,614 11 103.6 (61.6-166)
Age,y
<35 4364 2 45.8 (12.9-127) 0.12 (0.07-0.20) <0.001 0.89 (0.74-1.08) 0.236
35-50 5018 8 159 (86.3-275) Ref. Ref.
>50 1230 1 81.3(13.3-316) 0.66 (0.40-0.97) 0.038 0.39 (2.45-0.62) <0.001
Level of education®
Low/without studies 2509 6 240 (118-446) Ref. Ref.
Medium 3685 3 81.5(29.3-191) 0.22 (0.15-0.33) <0.001 0.93 (0.72-1.20) 0.586
High 3761 2 53.2(15.0-147) 0.29 (0.20-0.41) <0.001 1.14 (0.89-1.44) 0.287
Study group
SCAN 4181 4 95.7 (39.6-202) 0.88 (0.18-3.46) 0.878
F/U 6439 7 109 (56-194) Ref.
Calendar year
2004-2006 1119 0 0 (0.0-168) Ref. Ref.
2007-2010 2422 1 41.3 (6.8-161) 0.92 (0.09-19.9) <0.001 1.06 (0.57-1.97) 0.863
2011-2014 3691 4 108 (44.9-229) 1.52(0.24-29.0) <0.001 1.34 (0.24-3.08) <0.001
2015-2017 3382 6 177 (86.9-330) 2.32(0.41-43.3) <0.001 2.01(1.78-5.05) 0.035
(Continued)
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TABLE 3. Continued

Observed IR? (95% Cl) Unadjusted IRR* Adjusted IRR?
Risk Factor Person-years  anal SCC per 100,000 py (95% Cl) p value (95% Cl) p value

Tobacco use
Yes 4854 8 165 (89.3-284) 4.40 (3.09-6.27) <0.001 1.54(1.28-1.86)  <0.001
No 5753 3 52.15(18.7-122) Ref. Ref.

CDC category
@ 1054 6 570 (280-1062) 13.2(10.1-17.4) <0.001 1.15(0.84-1.58) 0.379
AorB 9569 5 52.3(23.9-101) Ref. Ref.

ImR during follow-up
No ImR, BL <350 1159 4 344 (143-727) 2.89(1.91-4.38) <0.001 1.78 (1.09-2.20) 0.014
ImR, BL <350 2401 1 41.6 (6.83-162) 0.65 (0.40-1.08) 0.097 1.67 (1.32-2.02) <0.001
No ImR, BL 350-600 331 1 303 (49.6-1177) 2.09 (1.04-4.21) 0.038 1.1(0.12-1.20) 0.099
ImR, BL 350-600 3626 3 82.7 (29.7-194) 1.15(0.78-1.71) 0.476 0.40 (0.26-0.78) 0.235
BL >600 3097 2 64.6 (18.2-178) Ref. Ref.

HIV RNA =200 copies/mL
>25% during follow-up 3024 4 132 (54.8-280) 1.02 (0.74-1.42) 0.889
<25% during follow-up 7590 7 92.3 (45.8-165) Ref.

Baseline STD
Yes 2122 1 47.1(7.73-183) Ref.
No 8423 10 119 (68.8-194) 0.55(0.16-1.58) 0.254

BL = baseline; CDC = Centers for Disease Control and Prevention; F/U = follow-up; IDU = injecting drug users; ImR = immune restoration of CD4* T cells according to
baseline CD4* T-cell count in cells/uL; IR = incidence rate; IRR = incidence rate ratio; MSM = men who have sex with men; PLWH = people living with HIV; SCAN = screening
and treating anal neoplasia; SCC = squamous cell carcinoma; STD = sexually transmitted diseases; py = person-years.

2IRR and p values are from a Poisson regression model.

bLow: primary/no school; medium: secondary school; high: university degree.

identified in the overall population, although statistical
significance was not reached in some settings such as age
younger than 35 years (aIRR (95% CI): 0.89 (0.74-1.08);
p = 0.236), CDC category C (aIRR (95% CI): 1.15 (0.84-
1.58); p = 0.379), and no ImR in MSM with a CD4" T-cell
count of 350 to 600 cells/pL at baseline (aIRR (95% CI):

1.10 (0.12-1.20); p = 0.099; Table 4).

formed the F/U

2011-2017

Evaluation of the Screening Program (2011-2017)

Of the 3878 PLWH included in the F/U group, 672 stopped
clinical follow-up before 2011. The remaining 3206 PLWH
subgroup, including 1457 (45%)
MSM (Table 1). A total of 897 MSM started the screening
program between 2011 and 2017 and were transferred to

the SCAN group. Accumulated follow-up was 4181 py for

TABLE 4. Incidence rates and incidence rate ratios of anal (SCC) in the overall population of PLWH and in the subgroup of MSM during

the SCAN evaluation period (2011-2017).

Observed IR? (95% Cl) Unadjusted IRR® Adjusted IRR°
Risk Factor Person-years  anal SCC per 100,000 py (95% Cl) p value (95% ClI) p value
PLWH
Overall 16,352 16 97.8 (63.8-145)
Age,y
<35 4017 3 74.7 (26.8-175) 0.36 (0.25-0.52) <0.001 0.86 (0.60-1.23) 0.397
35-50 9988 11 110 (65.4-176) Ref.
>50 2346 2 85.3 (24.0-235) 0.87(0.63-1.18) 0.365 0.76 (0.56-1.03) 0.073
Level of education®
Low/without studies 8126 11 135.4 (80.5-216) Ref. Ref.
Medium 4296 3 69.8 (25.1-164) 0.52(0.38-0.70) 0.003 0.52(0.38-0.70)  <0.001
High 3024 2 66.1(18.6-183) 0.61(0.44-0.84) <0.001 0.39(0.28-0.54)  <0.001
Risk group
MSM 7073 10 141.4 (81.9-231) Ref. Ref.
Male IDU/others 6486 6 92.5(45.4-172) 0.55 (0.44-0.69) <0.001 0.07 (0.05-0.09)  <0.001
Female 2825 0 0 0 - 0 -
Study group
SCAN 4181 4 95.7 (39.6-202) 0.87 (0.69-1.11) 0.269
F/Uso11 2017 12171 12 98.6 (60-155) Ref.
(Continued)
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TABLE 4. Continued

Observed IR? (95% Cl) Unadjusted IRR* Adjusted IRR°
Risk Factor Person-years  anal SCC per 100,000 py (95% Cl) p value (95% ClI) p value
Calendar year
2011-2014 6857 9 97.6 (54.9-164) 0.92(0.77-1.11) 0.394
2015-2017 9404 7 98.2 (50.9-17) Ref.
Tobacco use
Yes 8641 9 107.8 (60.5-180) 1.96 (1.46-2.62) <0.001 2.16 (1.65-2.83) <0.001
No 7710 7 87.5 (45.3-156) Ref. Ref.
CDC category
C 3480 10 287.4 (166.5-469) 9.12(7.22-11.5) <0.001 12.2(9.36-15.8)  <0.001
AorB 12,867 6 46.6 (22.9-86.8) Ref. Ref.
ImR during follow-up
No ImR, BL <350 2372 6 253 (124-471) 2.1(1.67-2.63) <0.001 2.07 (1.57-2.73)  <0.001
ImR, BL <350 cells 1912 0 - - - - -
No ImR, BL 350-600 1148 0 - - - - -
ImR, BL 350-600 5024 2 39.8(11.2-110) 0.25(0.17-0.36) <0.001 0.35(0.25-0.50) <0.001
BL >600 5862 7 119 (61.9-213) Ref. Ref.
HIV RNA =200 copies/mL
>25% of follow-up 4524 6 154.7 (80.2-276) 1.27 (1.00-1.62) 0.048 1.23(0.94-1.62) 0.133
<25% of follow-up 11,816 10 76.2 (42.8-128) Ref. Ref.
Baseline STD
Yes 590 1 169.5 (27.8-659) 1.76 (1.10-2.79) 0.017 1.29 (0.83-1.99) 0.259
No 15,757 15 95.2 (61.2-143) Ref. Ref.
MSM
Overall 7073 10 141.4 (81.9-231)
Age,y
<35 2771 2 72.2 (20.4-199) 0.31(0.20-0.48) <0.001 0.86 (0.61-1.21) 0.236
35-50 3378 6 177.6 (87-331) Ref. Ref.
>50 924 2 216.5 (61-598) 1.35(0.92-1.98) 0.127 1.04 (0.74-1.37) 0.974
Level of education®
Low/without studies 1629 5 368.3 (180-686) Ref. Ref.
Medium 2688 3 111.6 (40-261) 0.29 (0.19-0.43) <0.001 0.25(0.19-0.34)  <0.001
High 2566 2 77.9 (30-215) 0.33 (0.23-0.49) <0.001 0.31(0.23-0.43)  <0.001
Study group
SCAN 4181 4 95.7 (39.6-202) 0.41 (0.38-0.45) <0.001 0.3(0.23-0.39) <0.001
F/U 0115017 2892 6 201 (101-386) Ref. Ref.
Calendar year
2011-2014 3691 4 108 (44.9-229) Ref. Ref.
2015-2017 3382 6 177 (86.9-330) 1.40 (1.08-1.81) 0.011 2.45(1.9-3.17) <0.001
Tobacco use
Yes 2771 7 252.6 (130-451) 435 (2.78-6.82) <0.001 3.4(2.54-4.57) <0.001
No 4301 3 69.8 (25-163) Ref. Ref.
CDC category
C 742 6 808.6 (396-1506) 17.5(12.9-23.7) <0.001 10.8 (8.33-13.9)  <0.001
AorB 6331 4 63.2 (26.2-134) Ref. Ref.
ImR during follow-up
No ImR, BL <350 614 4 651 (269-1376) 2.81(2.07-3.82) <0.001 2.45(1.89-3.17)  <0.001
ImR, BL <350 cells 923 0
No ImR, BL 350-600 332 0
ImR, BL 350-600 2577 1 38.8 (6.38-151) 0.07 (0.03-0.14) <0.001 0.03 (0.02-0.05)  <0.001
BL >600 2616 5 191 (87.3-376) Ref. Ref.
HIV RNA =200 copies/mL
>25% of follow-up 2026 3 148 (53.2-347) 0.66 (0.16-2.77) 0.571
<25% of follow-up 5045 7 138 (71.9-247) Ref.
Baseline STD
Yes 503 1 198 (32.6-773) 1.34(0.78-2.31) 0.293
No 6570 9 136 (76.9-229) Ref.

BL = baseline; CDC = Centers for Disease Control and Prevention; F/U = follow-up; IDU = injecting drug users; ImR = immune restoration of CD4* T cells according to
baseline CD4* T-cell count in cells/uL; IR = incidence rate; IRR = incidence rate ratio; MSM = men who have sex with men; PLWH = people living with HIV; CAN = screening
and treating anal neoplasia; SCC = squamous cell carcinoma; STD = sexually transmitted diseases; py = person-years.
?|RR and p values are from a Poisson regression model.
bLow: primary/no school; medium: secondary school; high: university degree.
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the SCAN group and 2892 py for MSM of the F/U

subgroup. In the SCAN group, the IRs (95% CI) wezroé1 12816 s 3 S
(28.3-277) and 95.7 (26.9-264) per 100,000 py for 2011 2 S %
to 2014 and 2015 to 2017 (p = 0.378). Corresponding
numbers for MSM in the F/U, , -~ subgroup were . = )
167.5 (60.1-392) and 157.3 (56.5-368.3) per 100,000 py g s iy z
(p = 0.939). Incidence rates and IRRs analyzing SCAN = g e 2
versus F/U, . during different periods are shown s HNEIEES 5
in Table 5. The multivariate Poisson regression model > KB S S
revealed an aIRR (95% CI) of 0.3 (0.23-0.39; p < 0.001) for 2 S e A
the SCAN group versus MSM of the F/U, , . subgroup § “ S8 S 2
during the evaluation period (Table 4). As observed in the = S| 923 9s
overall PWLH population, the inclusion period 2015 to 2 x| 2% 2<%
2017 (aIRR (95% CI): 2.45 (1.9-3.17); p < 0.001), CDC cat- = 88 4R
egory C (aIRR (95% CI): 10.8 (8.33-13.9); p<0.001), and a g _
baseline CD4" T-cell count of <350 cells/uL without achiev- 2 N
ing ImR (aIRR (95% CI): 2.45 (1.89-3.17); p < 0.001) were = e I TR s
among the factors that had an impact on the incidence of E ° =
anal SCC. The complete analysis is shown in Table 4. Z RS S |5
2 Y = S |5
DISCUSSION < s @ |3
Qo — < S o
The present study reveals a significant increase in the inci- g - 3 |£
dence of anal SCC from 2004 to 2017 in a cohort of almost < NS e ¢
4000 PLWH. The SCAN program was implemented to S S o I
detect and treat pre-stages of anal SCC, and the present - s =
data show that SCAN significantly reduces the incidence 2 K 8 3 g g
of anal SCC in MSM. 3 S| ad 9|l
Many studies focus on the detection of HSIL, but less g =| 83 88|
is known about the current prevalence of anal SCC among 5 g & E 5|8
the non-AIDS-defining cancers. The overall IR of anal B 2
SCC was 68 per 100,000 py in this cohort of PLWH, which E z| 88 83|¢
is within the range of 60 to 69 per 100,000 py reported = A =
from large cohorts such as MACS'"' and NA-ACCORD." § 3 g 5 z
However, MACS and NA-ACCORD data do not include g Sl = 2 |
the last decade and various reports describe increases in é s _ _ <
anal SCC after the early HAART era,”!"21%"18 which then E gl 2 |z
plateaued or even decreased.'>'®! Although an increasing 5 <1 2 |e
trend in anal SCC was observed through 2007 in many % £l S S =
countries, Spain was not among them.? Although the IR of = = S g |=
anal SCC was low from 2004 to 2006 in the present work, it s [ - ° 2
almost doubled to 37 per 100,000 py from 2007 to 2010 and s E S Rg|e
reached almost 100 per 100,000 py from 2011 to 2017. It is e gl 4x Al
important to note that, when only MSM were considered, a = =| 8% 88|32
significant increase over time was also observed throughout = 88 8x|=
the last 2 periods analyzed, namely from 108 per 100,000 = g
py in 2011 to 2014 to 177 per 100,000 py in 2015 to 2017. - | 53 53|
In the non-MSM population, the IR of anal SCC doubled % 2 NN N g
from 32 to 65 cases per 100,000 py when the periods from 55 <
2004 to 2010 and 2011 to 2017 were compared. = §' :EIJ
There were no cases of anal SCC among the women, T2 ) z El=
which is surprising, because HIV-infected women show =3 el _~ = = £¢%
higher IRs than the general female population.® However, @é 2| € § gg § g 3
there were few women in the sample, which may explain =E g3 g T
the absence of SCC cases. i 2
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More recent reports including periods up to 2012%
reported that the IR of anal cancer increased over time, in
general, and to over 70 per 100,000 py in MSM. Data from a
prospective cohort where the IR was 107 per 100,000 py in
a heterogeneous population, most the cases being MSM,?!
confirm our findings. These observations support keeping
a close look on anal SCC in PLWH, with a special focus
on MSM, until final data from the ANCHOR (https://
anchorstudy.org/) and SPANC? studies are available.

Screening for anal SCC in people at risk has become
an growing issue in recent years. In this context, the pro-
tective effect of a screening program to prevent anal cancer
has been recently reported.> By contrast, a study con-
ducted in the United States analyzing the incidence of anal
cancer from 1998 to 2012 found a notable increase in the
IR of anal cancer after implementation of HRA, the cur-
rent standard to detect lesions of the anal canal.* Although
the IR did not differ significantly between those who were
enrolled in SCAN and those who were not, when all PLWH
and the whole study period was considered, a significant
alRR of 0.3 was observed for MSM seen during the period
SCAN was active. Although the IR of anal SCC appeared
to have plateaued from 2011 through 2017 in both the
SCAN and the F/U,, , . subgroup, there was a signifi-
cant increase over time in MSM not participating in the
SCAN program in contrast to those who did. Moreover,
all cases diagnosed in the SCAN group presented with T1/
T2, without spread to nearby lymph nodes or distant sites,
whereas, in the F/U group, only 25% showed T1/T2 at
diagnosis, with 13 PLWH showing spread to lymph nodes
and 2 even to distant sites. It is possible that screening for
and subsequent treatment of HSIL have reduced the pro-
gression to invasive anal SCC in MSM. Furthermore, early
diagnosis and treatment offers less aggressive but cura-
tive treatment options, reducing comorbidities and hence
increasing quality of life and survival.

The fact that 50% of the PWLH diagnosed with anal
SCC in SCAN were not compliant to the program because
they missed scheduled screenings is concerning and, in
accordance with expert opinions, highlighting the impor-
tance of adherence in screening programs.** This issue
underlines the need to motivate people at risk of anal SCC
to undergo screening and to improve screening uptake,
similarly proposed by Vanhaesebrouck and colleagues in
2020. Parameters such as age, tobacco consumption, and
the level of education, factors associated with anal SCC in
the present study, may be considered when working with
individuals to rationalize screening visits.

Similar to the data from the US Veterans Affairs
Immunologic Case Registry,”® the IR for anal SCC among
those who presented detectable HIV-RNA for longer than
25% of the follow-up period was numerically higher,
although statistical significance was not reached. However,
the immune reconstitution, reflected in CD4 T-cell count
at study inclusion or its nadir, has been demonstrated

GUISADO ET AL: ANAL CANCER INCIDENCE IN HIV INFECTION

to have an impact on the incidence of anal SCC in sev-
eral studies.*?"* Here, ImR was identified to protect
individuals from the development of SCC in the overall
population. This was also confirmed in the subpopula-
tion of MSM, where patients with a baseline CD4* T-cell
count below 350 cells/uL and no ImR during the follow-
up showed an adjusted IRR of 1.8 versus the group of
patients with a baseline cell count greater than 600 cells/
pL. It is important to note that as much as 50% of anal
SCCs were observed in this subpopulation. In this group,
the effect appears to be strongest, but the IRRs were also
significantly lower when ImR was achieved or, in those
who presented with a baseline CD4* T-cell count of 350
to 600 cells/pL, was not achieved. In addition to ImR,
PLWH who presented with CDC category C at baseline
were more likely to develop anal SCC, with an IRR of 5
in all PLWH up to 11 in MSM, compared with those who
presented with category A or B. It is therefore reasonable
to speculate that, besides the main benefits, the ambitious
aim of the Joint United Nations Programme on HIV/AIDS
to achieve suppression of HIV in the majority of PLWH
and the corresponding ImR will also reduce the risk of
anal SCC* and further supports the implementation of
HAART in clinical practice.

The main limitation of this study is the lack of com-
plete adherence data. As mentioned earlier, a concerning
50% of the anal SCC patients in SCAN were not compliant
to the program, and it is possible that the development of
SCC could have been prevented otherwise. Because stud-
ies on this issue are warranted, adherence should be well
documented. Until data are available, patients should be
motivated to not only join a program, but also to be aware
that adherence is likely to be crucial for the program to
be successful. Another limitation is that, according to the
protocol, only MSM were included in the SCAN group.
Although the IR of anal SCC in MSM PLWH has been
reported to be approximately twice as high as other male
PLWH? and was 50% higher in this population, it has been
found up to 70-fold higher than HIV-infected MSM. This
is likely to be an important issue, and the benefit of screen-
ing non-MSM PWLH who present further risk factors for
anal SCC should be evaluated.

One strength of this study is the sample size, because
almost 4000 PLWH were included, which is, to our knowl-
edge, the highest number analyzed in Spain. Furthermore,
all patients were seen in the same clinic by the same medi-
cal team, which allows a comparison between the groups.

CONCLUSION

The IR of anal SCC in PLWH increased significantly
throughout the study periods from 2004 to 2017, both in
the overall population, and in the MSM subpopulation,
who are at a higher risk to develop SCC per se, which
was confirmed in this study. Immune reconstitution and
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the clinical stage of HIV infection showed the strongest
impact on anal SCC. Participation in the SCAN program
significantly reduced the incidence of anal SCC in MSM, in
whom focus should be placed, especially in those present-
ing CDC category C and advanced immune suppression.
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