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Squamous Cell Carcinoma of the Anus Incidence,
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PURPOSE Squamous cell carcinoma of the anus (SCCA) is common among persons living with HIV (PLWH). We
described SCCA incidence and survival among the general population and among PLWH in Puerto Rico (PR),
along with mortality of anal cancer.

METHODS PR HIV/AIDS Surveillance Program and the PR Central Cancer Registry databases were linked (2000-
2016). Incidence rates (IRs) and trends (annual percent change [APC]) in SCCA and mortality rates and trends
for anal cancer were estimated. Relative survival and relative excess risk (RER) of death were calculated.

RESULTS From 2000 to 2016, 991 individuals in PR were diagnosed with anal cancer; 73% of cases were SCCA
9.1% of SCCA and 1.5% of non-SCCA cases were in PLWH (P < .0001). SCCA incidence was higher among
PLWH than the general population (IR =27.7/100,000). Among PLWH, SCCA incidence (per 100,000) was the
highest among men who have sex with men (IR = 60.5). From 2001-2016, SCCA incidence increased among
the general population (APC: 4.90, P < .05); however, no significant change was observed among PLWH (APC =
0.19 and P=.96). The APC for anal cancer mortality in the general population was positive (3.9%) from 2000 to
2016, but not significant (P > .05). The 5-year relative survival of SCCA was 56.9% among PLWH and 66.8%
among the general population. In multivariate analysis, the RER of death for SCCA 5 years postdiagnosis was
affected by stage at diagnosis (distant: RER = 7.6, 95% Cl, 2.36 to 24.25) but not by PLWH status (RER = 1.4,
95% Cl, 0.67 to 3.01).

CONCLUSION Our findings highlight the relevance of anal cancer screening in PLWH and HPV vaccination in both
PLWH and the general population in PR, which could have an impact on the disease trend in the next few
decades.

JCO Global Oncol 7:133-143. © 2021 hy American Society of Clinical Oncology
Licensed under the Creative Commons Attribution 4.0 License @@

INTRODUCTION

Squamous cell carcinoma of the anus (SCCA) is the
most common form of anal cancer caused by human
papillomavirus infection (HPV). SCCA represents
nearly 856%-90% of all anal cancer cases, whereas a
minority are adenocarcinomas, a histology that is rarer
but more aggressive than SCCA.}* Around 80%-90%
of SCCA cases are caused by a high-risk infection with
HPV.3 A recent publication that described incidence
trends of anal cancer in the general population of the

It has been established that certain groups (ie, PLWH,
men who have sex with men [MSM], and women with a
history of lower genital dysplasia) are at a dispropor-
tionately elevated risk of SCCA.”~'° Studies indicate
that PLWH in the United States have a 19-fold excess
risk of anal cancer than the general population.®!! The
NCI HIV/AIDS cancer match study has also reported
that among PLWH, the most affected group was MSM,
having a 38-fold higher risk of anal cancer. Another
study in the United States found that anal cancer was

United States showed that the SCCA incidence sig-
nificantly increased 2.7% annually during 2001-
2015.5 As for persons living with HIV/AIDS (PLWH) in
the United States, from 1996 to 2000, there was a
32.8% annual increase (P < .05) in the incidence of
anal cancer, and then trends appeared to have sta-
bilized from 2001 to 2008 (an annual increase of
1.4%), followed by a nonstatistically significant decline
from 2008 to 2012 (an annual increase of —-7.2%).°

the most common HPV-related cancer among
PLWH.!2

There are around 1.1 million PLWH in the United
States.'® A decrease in HIV-related deaths has been
documented since the introduction of antiretroviral
therapy (ART), which led to higher life expectancy
contributing to increased risk of the development of
certain cancers in this population.*® In particular,
ART has caused a decrease in AIDS-defining cancers
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CONTEXT

Key Objective

This study assesses the incidence, mortality, and survival of anal cancer among persons living with HIV (PLWH) and the
general population living in Puerto Rico (PR).

Knowledge Generated

Our findings indicate that the rates of squamous cell carcinoma of the anus (SCCA) have increased dramatically among the
general population living in PR. Although the incidence rate remains substantially greater among PLWH, the rise in
incidence seems to have moderated in this risk group. Meanwhile, the relative excess risk of death for SCCA 5 years
postdiagnosis was affected by stage at diagnosis but not by HIV status.

Relevance

Our study results support the need to determine optimal anal cancer screening strategies in PLWH in PR, whereas continuous
improvement in human papillomavirus infection vaccine uptake is also needed, to have an impact on SCCA trends over the
next decades.

and an increase in non—AlDS-defining cancers, such as
anal cancer.!! Puerto Rico (PR) ranks 12th in HIV prev-
alence among all states and territories in the United
States!®; there were 20,160 PLWH in 2016.'” From 1985 to
2005, anal cancer represented the HPV-related malig-
nancy with the highest excess risk among PLWH in PR as
compared to the general population.'® Nonetheless, trends
in SCCA incidence and mortality rates, as well as survival in
PR, are still unknown. Given the rising burden of HIV in PR,
it is imperative to study the epidemiology of anal cancer in
PLWH in this population to inform future optimal prevention
efforts. Our objective was to describe incidence, mortality,
and survival of SCCA among PLWH and the general
population living in PR during 2000-2016.

METHODS
Data Sources

We used the PR Central Cancer Registry (PRCCR) and the
PR HIV/AIDS Surveillance Program databases. The PR HIV/
AIDS Surveillance Program collects demographic infor-
mation and clinical characteristics of persons with HIV/
AIDS living in PR. The PRCCR collects demographic
characteristics and clinical information of all cancer cases
diagnosed or treated in PR; it is recognized as a Registry of
Excellence by the National Program of Cancer Registries
and has a Gold certification by the North American As-
sociation of Central Cancer Registries (NAACCR). Both the
HIV/AIDS Surveillance Program and the PRCCR linked their
databases with the mortality files from the PR Department
of Health’s Statistical Analysis Division to obtain information
on vital status and cause of death.

Linkage Process

The PR HIV/AIDS Surveillance Program and the PRCCR
have had a collaboration since 2012 to link both databases
periodically. The last linkage was performed for data from
1987 to 2016. To perform this match, we used Match*Pro
v1.6, a probabilistic record linkage program developed by

134 © 2021 by American Society of Clinical Oncology

IMS (Calverton, Maryland), under contract for the NCI and
supported by SEER.

Study Population

Analysis included invasive anal cancer patient cases di-
agnosed in PR between 2000 and 2016, coded according
to the International Classification of Diseases for Oncology
3rd (ICD-0-3) site codes C21.0-21.8, excluding histological
codes 9050-9055 and 9590-9992. We used histological
codes 8050-8076, 8083-8084, and 8123-8124 to identify
SCCA cases. Only microscopically confirmed cases were
included. Cases with unknown age and unknown sex and
those identified only by death certificate or at autopsy were
excluded from the analysis (Data Supplement). Deaths due to
anal cancer were identified through the International Classi-
fication of Diseases, 10th Edition (ICD-10) using code C21.

Study Variables

Demographic characteristics assessed included sex (male
and female) and age at cancer diagnosis (< 45, 45-59,
and > 60 years). Among clinical characteristics, anal cancer
cases were categorized as SCCA or non-SCCA. The period of
SCCA diagnosis was categorized into years 2000-2005,
2006-2011, and 2012-2016; and stage at anal cancer di-
agnosis was defined as localized, regional, distant, and
unknown. HIV status (yes or no), mode of HIV transmission
(MSM, injection drug users [IDUs], MSM/IDU, heterosexual
male, heterosexual female, and others), and AIDS diagnosis
were obtained from the HIV/AIDS Surveillance System.

Statistical Analysis

To compare the sociodemographic characteristics of the
study population by cancer and HIV status, we used 2
tests. P values were corrected using the Bonferroni-Holm
method for multiple comparisons.'® Anal cancer incidence
and mortality rates were expressed as the number of cases
per 100,000 person-years. Longitudinal trends in the in-
cidence of SCCA in PR were also evaluated for the 2001-
2016 period; the year 2000 was eliminated from this
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analysis as a result of a lack of cases among women with
HIV. Incidence trends were summarized using the annual
percent change (APC) and were presented for overall
cases, by sex and by age group (< 45, 45-59, and > 60
years). Mortality trends were also calculated for anal
cancer. The APCs were calculated using the Joinpoint
Regression Program (version 4.8.0.1).%°

One-, 3-, and b-year relative survival rates were calculated for
PLWH and the general population for the 2000-2012 period.
The relative survival rate represents the ratio of the observed
survival of patients with cancer divided by the expected
survival for a group of people in a general population that is
similar to that of the patient group with respect to race, sex,
age, and calendar period of observation.?! General pop-
ulation refers to all individuals, including those with anal
cancer diagnosis. Relative survival rates were estimated
using the expected survival (Ederer Il method) and based on
the decennial life table for the population of PR, considering
the population distribution by age, sex, and calendar year.
We used the Poisson regression model to estimate the rel-
ative excess risk (RER) of death between variables of in-
terest. The likelihood ratio test statistics were used to assess
the significance of interaction terms. Stata/SE version 15.2
statistical software (Stata, College Station, TX) was used to

perform the analyses. This study was approved by the In-
stitutional Review Board of the University of PR Compre-
hensive Cancer Center.

RESULTS

During 2000-2016, anal cancer was diagnosed in 991
individuals in PR. Of those individuals, 73% cases were
SCCA and 64.5% were women (Table 1). The median age
at diagnosis was 65 years for SCCA and 66 years for non-
SCCA; more than two-thirds of cases in both groups were
among individuals age 60 years and older. Analysis strat-
ified by cancer histology showed that a greater proportion of
SCCA cases were diagnosed among women (72.7%),
whereas non-SCCA cases were more frequent among men
(57.6%). Nine percent of SCCA cases were among PLWH
as compared to only 1.5% of non-SCCA cases (P < .001)
(Table 1). Most of the SCCA (55.0%) and non-SCCA cases
(45.4%) were diagnosed at a localized stage. When cases
of SCCA were compared by HIV status, SCCA among PLWH
was more frequent in men (83.3%), whereas in HIV-
negative individuals, it was more frequent in women
(78.4%) (Table 2). Most of the SCCA cases in PLWH were
observed in individuals age 45-59 years (48.5%) (30.3% in
age < 45 years and 21.2% in age 60 years and older),

TABLE 1. Frequency of Anal Cancer in the General Population: PR, 2000-2016

Overall (%) SCCA (%) Non-SCCA (%)
Characteristic N =991 n=722 n =269 P
Sex at birth*
Male 352 (35.5) 197 (27.3) 155 (57.6) < .001
Female 639 (64.5) 525 (72.7) 114 (42.4)
Age of diagnosis (y)
Median age 66 65 66 —
Age of diagnosis group (y)
< 45 58 (5.6) 45 (6.2) 13 (4.8) 135
45-59 259 (26.1) 199 (27.6) 60 (22.3)
> 60 674 (68.0) 478 (66.2) 196 (72.9)
Period of cancer diagnosis
2000-2005 277 (28.0) 201 (27.9) 76 (28.3) .836
2006-2011 346 (34.9) 249 (34.4) 97 (36.1)
2012-2016 368 (37.1) 272 (37.7) 96 (36.0)
PLWH*
No 921 (92.9) 656 (90.9) 265 (98.5) < .001
Yes 70 (7.1) 66 (9.1) 4 (1.5)
Stage
Localized 518 (52.3) 396 (55.0) 122 (45.4) .287
Regional 217 (21.9) 151 (20.9) 66 (24.5)
Distant 109 (11.0) 75 (10.4) 34 (12.6)
Unknown 147 (14.8) 100 (13.9) 47 (17.5)

Abbreviations: PLWH, persons living with human immunodeficiency virus; PR, Puerto Rico; SCCA, squamous cell carcinoma of the anus.
*Characteristics are significant under the Bonferroni-Holm corrections for all the statistical tests simultaneously.
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TABLE 2. Frequency of SCCA in PR, 2000-2016 (N = 722)

PLWH
Overall (%) Yes (%) No (%)
Characteristic N =722 n = 66 n = 656 P
Sex at birth*
Male 197 (27.3) 55 (83.3) 142 (21.7) < .001
Female 525 (72.7) 11 (16.7) 514 (78.4)
Age of cancer diagnosis (y)
Median age 65 48 66 —
Mean = SD 65 = 13.21 495 = 11.22 66.5 + 12.38 —
Age group (y)*
<45 45 (6.2) 20 (30.3) 25 (3.8) < .001
45-59 199 (27.6) 32 (48.5) 167 (25.5)
> 60 478 (66.2) 14 (21.2) 464 (70.7)
Period of SCCA diagnosis
2000-2005 201 (27.9) 15 (22.7) 186 (28.4) 257
2006-2011 249 (34.4) 20 (30.3) 229 (34.9)
2012-2016 272 (37.7) 31 (45.0) 241 (36.7)
Stage
Localized 396 (54.9) 36 (54.6) 360 (55.0) 972
Regional 151 (20.9) 15 (22.7) 136 (20.7)
Distant 75 (10.4) 6 (9.1) 69 (10.5)
Unknown 100 (13.8) 9 (13.6) 91 (13.9)
Mode of HIV transmission
MSM — 28 (42.4) — —
Adult IDU — 17 (25.8) — —
MSM/IDU — 11 (16.7) — —
Heterosexual male — 6(9.1) — —
Heterosexual female — 3 (4.5) — —
Other — 1(1.5) — —
AIDS diagnosis
No — 10 (15.2) = =
Yes — 56 (84.8) — —

Abbreviations: IDU, injection drug user; PLWH, persons living with human immunodeficiency virus; PR, Puerto Rico;
SCCA, squamous cell carcinoma of the anus.
*Characteristics are significant under the Bonferroni-Holm corrections for all the statistical tests simultaneously.

MSM, men who have sex with men;

whereas a large proportion of HIV-negative SCCA cases
(70.7%) were observed among individuals age 60 years
and older (P < .001). No significant differences were seen
in the period of SCCA diagnosis (P = .257) and stage at
diagnosis (P = .972).

Overall, the incidence of SCCA among PLWH was 27.7 per
100,000 person-years, whereas among the general pop-
ulation, itwas 1.1 per 100,000 person-years (Table 3). The IR
among men living with HIV was 33.6 per 100,000, whereas
among women living with HIV, it was 14.7 per 100,000.
Among PLWH, MSM who were IDUs had the highest inci-
dence (77.1 per 100,000) followed by MSM (60.5 per

136 © 2021 by American Society of Clinical Oncology

1000,000). PLWH with previous AIDS diagnosis had an in-
cidence rate of 32.5 per 100,000, whereas individuals without
a previous AIDS diagnosis had an incidence rate of 15.1 per
100,000. For the general population and PLWH, incidence
rates of SCCA increased by age groups, which are lowest
among individuals younger than 45 years (PLWH, 19.3 per
100,000; general population, 0.1 per 100,000) and highest
among individuals 60 years and older (PLWH, 52.3 per
100,000; general population, 3.9 per 100,000) (Table 3).

Trends in incidence rates of anal cancer and SCCA among
the general population are presented by sex and age (Fig 1).
Between 2001 and 2016, among the general population, a
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TABLE 3. Incidence of SCCA in PR During 2000-2016

Characteristic

PLWH

General Population

Person-Years

Observed Cases

IR (per 100,000)

Person-Years Observed Cases IR (per 100,000)

Overall

Total 238,676 66 27.7 63,063,521 722 1.1
Sex at birth

Male 163,792 55 33.6 30,231,491 197 0.7

Female 74,884 11 14.7 32,832,030 525 16
Transmission category

MSM 46,284 28 60.5 — — —

Adult IDU 88,368 17 19.2 — — —

MSM/IDU 14,260 11 77.1 — — —

Heterosexual/others 89,763 10 11.1 — — —
AIDS diagnosis

No 66,313 10 15.1 — — —

Yes 172,314 56 325 — — —
Age group (y)

<45 108,732 21 19.3 39,030,832 45 0.1

45-59 103,179 31 30.0 11,756,866 199 1.7

> 60 26,765 14 52.3 12,275,823 478 39
Period

2000-2005 52,136 15 28.8 22,927,415 201 0.9

2006-2011 94,263 20 21.2 22,494,006 249 11

2012-2016 92,246 31 336 17,642,100 272 15
Stage

Localized 238, 628 36 15.1 63,063,521 386 0.6

Regional 238, 628 15 6.3 63,063,521 151 0.2

Distant 238, 628 25 63,063,521 75 0.1

Unknown 238, 628 3.8 63,063,521 109 0.2

Abbreviations: IDU, injection drug user; IR, incidence ratio; MSM, men who have sex with men; PLWH, persons living with HIV; PR, Puerto Rico; SCCA,
squamous cell carcinoma of the anus.

rapid rise in anal cancer (APC = 4.9 and P = .0003) and
SCCA (APC = 4.9 and P = .0002) incidence occurred (Fig
1A). In stratified analyses among the general population,
SCCA incidence increased rapidly among men (APC = 6.2
and P=.0052) and women (APC =4.3 and P=.0005) (Fig
1B). In age-stratified analysis, the rise was marked among
individuals age 45-59 years (APC = 5.3 and P=.0425) (Fig
1C). Although incidence rates of anal cancer and SCCA are
higher among PLWH, trends in incidence rates for anal
cancer (APC = 1.8 and P = .6067) and SCCA remained
stable (APC = 0.2 and P = .9602) in this group during the
study period (Fig 2).

The mortality rate for anal cancer in the general population
was 0.10 per 100,000 (Table 4). Among women, the anal
cancer mortality rate was 0.14 per 100,000 compared with
0.06 per 100,000 in men. The mortality rate increased from

JCO Global Oncology

2000-2005 (0.09 per 100,000) to 2012-2016 (0.15 per
100,000). Anincrease in anal cancer mortality was observed
for the general population (APC = 3.9 and P=.27), although
this increase was not statistically significant (Table 4).

Five-year relative survival of SCCA among PLWH was
56.9%, whereas, among the general population, it was
66.8%. In PLWH, 5-year relative survival was 55.1% for
men and 67.9% for women. Individuals diagnosed with
SCCA in the earlier study period (2000-2007) had a 61.7%
relative survival versus 71.1% of people diagnosed during
2008-2012. PLWH with a regional/distant stage of cancer
diagnosis had a relative survival of 52.0%, whereas indi-
viduals diagnosed with localized disease had a 61.2%
relative survival. When analyzed by age groups, 5-year
relative survival was lower for individuals age < 45 years
(51.0%). Similar results were observed in the general
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population and for the other time intervals at 1-year and 3-
year relative survival (Table 5).

Regarding the excess risk of death in multivariate analyses,
no significant differences were observed by HIV infection
status or by age group in men or women. Marginally sig-
nificant differences (.05 > P < .10) were seen in the period
of SCCA diagnosis in both men and women, where those
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FIG 2. SCCA among PLWH overall and by sex.

by American Society of Clinical Oncology

FIG 1. (A) Anal cancer in the overall general population and by sex, (B) SCCA in the overall general population and by sex, (C) SCCA among the overall
general population and by age group.

diagnosed in the most recent period (2008-2012) had a
lower risk of death than their counterparts diagnosed in the
initial study period (2000-2007) (RERen, 0.48, 95% Cl,
0.23 10 0.01; RERwomen, 0.68, 95% Cl, 0.45 to 1.03). The
largest differences in SCCA risk of death were seen by
stage at diagnosis, where men diagnosed at a distant
stage had almost seven times the risk of death (RER en,
7.57; 95% ClI, 2.36 to 24.25) compared with those di-
agnosed at a localized stage. Similar results were observed
among women, whereas those diagnosed with a regional
(RERwomen, 2.1; 95% ClI, 1.28 to 3.45) and distant stage
(RERwomen, 5.15; 95% Cl, 3.08 to 8.60) had a higher risk
of death than those who were diagnosed in a localized
stage (Table 6).

DISCUSSION

To the best of our knowledge, our study is the first to
comprehensively assess incidence, mortality, and survival
of anal cancer among PLWH and the general population
living in PR. Our findings indicate that the rates of SCCA
have increased dramatically among the general population.
Although the incidence rate remains substantially greater
among PLWH, its rise seems to have moderated in this risk
group. The high prevalence of HIV in PR and rapid rise in
incidence imply that implementation of evidence-based
anal cancer screening is needed to curb the rising dis-
ease burden.

SCCA risk among PLWH in PR is substantially elevated
compared with the general population. However, our re-
sults showed that SCCA rates are not increasing among
PLWH, but marked increase has occurred among the
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TABLE 4. Mortality of Anal Cancer in PR, 2000-2016

General Observed MR

Characteristic ~ Population Cases (x 100,000) APC
Overall

Total 63,063,521 64 0.10 39
Sex at birth

Male 30,231,491 19 0.06 a

Female 32,832,030 45 0.14 4.5
Age group (y)

<45 39,030,832 2 0.01 @

45-59 11,756,866 11 0.09 2

> 60 12,275,823 51 0.42 38
Period

2000-2005 22,927,415 21 0.09 2

2006-2011 22,494,006 17 0.08 @

2012-2016 17,642,100 26 0.15 @

Abbreviations: APC, annual percent change; MR, mortality rate; PR,
Puerto Rico.

“There was at least 1 year without cases in that category. Joinpoint
cannot process records with dependent variable.

general population. Our findings show that the incidence
of SCCA is increasing more rapidly in PR (population
mostly of Hispanic origin) than in the United States.®
Furthermore, although 85%-90% of anal cancer cases
are SCCA,' in PR, our results show that this proportion was
surprisingly lower than expected (73%). This increase in
SCCA incidence in the general population could be due to
an increase in SCCA-related risk factors, including high-
risk HPV infection, anal receptive sex, smoking, and in-
creased number of sexual partners.??23

Regarding the 5-year relative survival rate of SCCA, our
study showed a b-year survival of 66.8% for the general
population and 56.9% for PLWH. Although caution is
recommended with these comparisons, our estimates are
consistent with the national estimates of 68.3% among the
general population of the United States.?* It has been
shown that SCCA has better survival than other anal cancer
histologies, which could affect the comparison between
SCCA and anal cancer survival.>*

Meanwhile, those diagnosed in a regional and distant stage
had a higher risk of death than those who were diagnosed in
a localized stage. The fact that SCCA survival in this
population was influenced by the stage of diagnosis, rather
than HIV status, highlights the importance of prevention
and early detection since an anal cancer diagnosis is often
delayed as a result of confounding symptoms with other
rectal conditions,?® which demonstrates the necessity to
prevent this malignancy through screening and HPV vac-
cination. Nonetheless, this is concerning as currently no
national evidence-based screening guidelines are available
for anal cancer screening. Some expert groups recommend
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anal cytology as a primary screening tool for at-risk groups,
such as PLWH, in settings where high-resolution anoscopy
(HRA) followed by the treatment of anal high-grade
squamous intraepithelial lesions (HSILs) is available;?®%”
however, the harms versus benefits of screening these
individuals and optimal screening algorithms still remain
unclear.2’-2° National studies such as the ANCHOR trial
(ClinicalTrials.gov identifier: NCT02135419) are currently
evaluating the efficacy of treating anal HSIL for SCCA
prevention. One of the biggest obstacles for the implan-
tation of an anal cancer screening program is that the HRA
is difficult to perform and involves additional training for the
physicians. Currently, the number of clinicians with ade-
quate experience for diagnosing and managing anal pre-
cancerous lesions remains inadequate. Educational efforts
to train physicians should be a priority for implementing
anal cancer screening programs.?82°

Another factor that could affect survival among our pop-
ulation could be that a high percentage of the Puerto Rican
population (with an even higher proportion of PLWH) has
public health coverage.3°3! This could potentially lead to
more advanced stage at diagnosis and/or delayed access to
preventive and treatment services as research has shown
that patients with public health coverage in PR experience
longer waiting times to schedule an appointment, to see a
specialist, and to receive cancer treatment.1°032-35 More
studies are needed to understand how type of health
coverage affects survival in PR.

Given that around 90% of SCCA cases are due to an in-
fection with high-risk HPV,2 this cancer could be prevented
through HPV vaccination. The Centers for Disease Control
and Prevention recommends routine HPV vaccination for
girls and boys age 11-12 years, with catch-up vaccination
until age 26 (including PLWH), with most recent recom-
mendations including persons until the age 45 years.>® The
HPV vaccines prevent infections with high-risk HPV types
such as 16 and 18, which have been found to cause
around 70% of cervical HPV-related cancers.” In PR, data
from the 2016 National Immunization Survey-Teen show
that around 52.8% of teenagers age 13-17 years were up-
to-date with HPV vaccination coverage, as compared to
49.9% in the United States.3® Nonetheless, a recent HPV
vaccine school entry policy established in 2018 in PR
should have an impact on increasing uptake among ad-
olescents within the next years, as the availability of school
mandates seems to be a stronger driver for the improve-
ment in vaccination rates.®

Future studies evaluating other factors that may affect
future anal cancer trends must be considered. Cigarette
smoking, increased body mass index, and prior lower
genital tract dysplasia or malignancy among females have
been identified as factors that could contribute to the in-
creased incidence of SCCA rates.??4%3 Increased smoking
cessation campaigns and screening for high-risk pop-
ulations may have an impact on reducing SCCA rates.
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TABLE 5. Survival 1-, 3-, and 5-Year for SCCA in PR During 2000-2012
General Population

1-Year Survival 3-Year Survival 5-Year Survival

Characteristic N Relative (%) 95% Cl Relative (%) 95% Cl Relative (%) 95% Cl
PLWH

No 472 88.6 85.1t091.4 72.1 67.4 to 76.4 66.8 61.7to 71.5

Yes 44 80.2 64.9 to 89.5 62.8 46.5 to 75.7 56.9 40.5 to0 70.7
Sex at birth

Male 138 84.3 76.7 t0 89.8 70.0 61.0t0 77.7 63.6 539to 72.2

Female 378 89.2 85.31092.2 71.7 66.4 to 76.5 66.8 61.1t072.0
Age group (y)

<45 85 88.9 72.6 t0 95.8 69.2 50.9 to 81.9 61.0 42.7 10 75.2

45-59 145 92.4 86.5 to 95.9 75.4 67.3 to 82.0 724 64.0 to 79.4

> 60 336 85.8 81.2 t0 89.5 69.7 63.8 to 75.0 63.5 57.2 to 69.4
Period of SCCA diagnosis

2000-2007 285 87.2 82.4 10 90.9 68.1 61.8 to 73.7 61.7 55.1 to 67.9

2008-2012 231 88.7 83.61092.5 75.2 68.5 to 80.9 71.1 639 t0 77.5
Stage

Localized 301 91.5 87.4 10 94.5 789 73.3 t0 83.8 749 68.7 to 80.3

Regional 107 94.5 87.51098.3 66.6 56.1 to 75.6 59.0 48.1 to 68.9

Distant 51 64.2 49.1 to 76.1 37.7 24.1to 51.5 32.7 19.6 t0 46.8

Unknown 57 77.1 63.5 to 86.5 69.5 54.7 t0 81.1 61.2 458 to 74.5
PLWH

1-Year Survival 3-Year Survival 5-Year Survival

Characteristic n Relative (%) 95% ClI Relative (%) 95% ClI Relative (%) 95% ClI
Sex at birth

Male 38 76.9 60.0 to 87.6 62.1 44410 759 &1l 37510 70.1

Female 6 100 100 67.5 19910 91.5 67.9 19.8 t0 92.1
Age group (y)

< 45 16 81.5 52.6 to 93.9 63.1 35.21082.0 51.0 250t0 724

45-59 22 77.8 54.1 t0 90.5 60.4 36.6t077.9 61.4 37510792

> 60 6 85.2 27910 99.6 71.0 20.7 t0 96.4 55.8 12.4 10 89.7
Period of SCCA diagnosis

2000-2007 285 87.2 82.4 10 90.9 68.1 61.8 to 73.7 61.7 55.1 to 67.9

2008-2012 231 88.7 83.6 10 92.5 75.2 68.5 to 80.9 71.1 63.9 to 77.5
Stage

Localized 29 834 63.9 to 93.2 67.1 46.5 t0 81.7 61.2 40510 77.3

Regional/distant® 12 83.9 48.5 t0 96.3 59.7 27.6 t0 81.9 52.0 21.7t0 76.5

Abbreviations: PLWH, persons living with human immunodeficiency virus; PR,

Puerto Rico; SCCA, squamous cell carcinoma of the anus.

aGiven that cases of regional and distant were < 5, we combined them from this analysis; three patients diagnosed as unknown not included in analysis

were exclusively among PLWH, because of small numbers.

Limitations for our study include that we could not include
individual-level data such as HPV infection, smoking status,
ART use, and other HIV disease markers (CD4 count and
HIV viral load), and so, we can only hypothesize on how
these and other covariates may affect the incidence and

140 © 2021 by American Society of Clinical Oncology

survival of anal cancer in our population. Despite this, our
study has several strengths. Considering we used infor-
mation from the PRCCR and the HIV/AIDS Surveillance
System, we have population-based data from PR, which
permits us to estimate incidence, mortality, and survival at
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TABLE 6. RER of Death for SCCA Within 5 Years of Diagnosis in PR During 2000-2016

Men Women

Characteristic RER 95% Cl P RER 95% ClI P
PLWH

No 1.00 .802 1.00

Yes 1.42 0.67 to 3.01 .886 1.98 0.46 to 8.58 .361
Age group (y)

< 45 1.00 1.00

45-59 1.29 0.56 to 2.95 551 0.56 0.20 to 1.58 274

> 60 0.35 0.10to 1.26 .108 1.39 0.54 to 3.56 490
Period of SCCA diagnosis

2000-2007 1.00 1.00

2008-2012 0.48 0.23 to 1.01 .052 0.68 0.45 to 1.03 071
Stage

Localized 1.00 1.00

Regional 1.28 0.56 t0 2.94 557 2.10 1.28 to 3.45 .003

Distant 7.57 2.36 to 24.25 .001 5.15 3.08 to 8.60 <.001

Unknown 4.12 1.60 to 10.65 .003 131 0.65 to 2.62 451

Abbreviations: PLWH, persons living with human immunodeficiency virus; PR, Puerto Rico; RER, relative excess risk; SCCA, squamous cell carcinoma of

the anus.

the population level and for PLWH and to describe high-risk
groups, such as MSM, in our analysis.

In conclusion, our study findings show that in PR, SCCA
incidence and mortality rates are rising in the general
population. Future studies are needed to understand eti-
ological reasons for these trends. Meanwhile, increased risk
of SCCA and lower 5-year relative survival among PLWH as
compared to the general population highlight an important
cancer health disparity in this group. The fact that the RER
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of death for SCCA 5 years postdiagnosis was affected by
stage at diagnosis but not by HIV status, evidences the
importance of assessing strategies to facilitate early diag-
nosis of SCCA, in both PLWH and the general population.
Our study results imply the need to determine the optimal
anal cancer screening strategies in PLWH in PR, whereas
continuous improvement in HPV vaccine uptake is also
needed, to have an impact on SCCA trends over the next
decades.
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