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Abstract

Objectives: There are no uniform screening recommendations for anal cancer. Medical practice
guidelines are now available on the use of Digital Anal Rectal Examinations (DARE) for the
detection of anal cancer; however, since screening can result in more harm than benefit, our
objective was to assess the evidence for use of DARE as a public health screening tool.

Methods: We conducted a current critical appraisal of anal cancer literature using World Health
Organization (WHO) criteria for assessing the potential utility of a public health screening
program.

Results: DARE satisfies most, but not all, WHO criteria for a public health program that seeks to
detect early invasive anal cancer in populations at high risk for anal cancer, most notably HIV-
positive men who have sex with men; however, DARE is not appropriate when facilities for
treatment are nonexistent. In addition, there are insufficient data on DARE sensitivity and
specificity.

Conclusions: The mildly-invasive nature of DARE, limited likelihood of adverse procedure-
related events, cost-effectiveness and patient acceptability, as well as, wide availability of DARE
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support consideration of its integration into screening for populations at high risk of anal cancer,
especially HIV-positive men who have sex with men.

Précis:

DARE satisfies most public health screening criteria for detecting early invasive anal cancer
among HIV-positive men who have sex with men.

Keywords

Digital Anal Rectal Exam; DARE; anal cancer; anal neoplasms; mass screening; HIV; men who
have sex with men

INTRODUCTION

Anal cancer incidence is stable or increasing in the general populationl2 and highest in men
who have sex with men (MSM) with HIV:2:3 however, no uniform screening
recommendations for anal cancer exist for this population or others with increased anal
cancer incidence® including other persons with HIV, other immunosuppressed persons,®
HIV-negative MSM,® and women with a history of human papillomavirus (HPV)-associated
ano-genital dysplasia.”

While HPV vaccines are highly efficacious, their full impact on anal cancer incidence will
take decades to be realized;8? thus, secondary prevention utilizing screening methods have
been suggested in several regional and national guidelines for persons living with HIV
(PHIV).A

One method cited by these recommendations for PHIV is the Digital Anal Rectal
Examination (DARE)19 whose goal is to detect early stage (preferably Stage 1) anal cancer.
Currently, anal canal tumors average >3.0 cm in diameter at first presentation. These larger
tumors result in poorer 5-year survival, and higher morbidity.11 Given that DARE can detect
abnormalities smaller than 1.0 cm,2 and new medical practice guidelines are now available
for DARE,13 it may be helpful to evaluate DARE as a public health screening tool for anal
cancer.

The current article assesses the evidence for use of DARE according to the application of
established World Health Organization criteria for public health screening.1* Much of this
evidence focuses on HIV-positive MSM; however, we will also address data from other
populations with elevated risk, when available.

Of note, other proposed screening algorithms target putative precancerous lesions, rather
than invasive cancer, and rely upon high-resolution anoscopy (HRA)-directed biopsy to
detect anal high-grade squamous intraepithelial lesions (HSIL).1> While utility of HRA has
been suggested,18 and is being used to assess anal precancer therapeutics in a current trial
(NCT02135419), currently there is limited capacity for HRA even in high-resource settings
and several challenges in scaling up HRA, including cost, specialized technical training
required, and participant discomfort.1517 DARE may be an option for health programs in
areas without access to HRA if the benefits of screening with DARE outweigh the harms.
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DIGITAL ANAL RECTAL EXAMINATION - DARE

The purpose of DARE is to detect abnormalities of the perianus, anal canal, distal rectum
and, in women, the rectovaginal septum. DARE is different than the Digital Rectal Exam
(DRE) which has emphasized palpation of the posterior surface of the prostate gland.18 A
health care provider performs DARE by first inquiring about anal symptoms, e.g., anal
bleeding, pain, and palpable masses, and then inspecting the perianus (a radius of 5 cm from
the anal verge), followed by a 360-degree palpation of the anal canal and distal rectum. The
procedure is short, usually taking no more than one minute to complete. Detailed
instructions, standards, training, competencies and quality assurance metrics for DARE have
been recently published.13

WORLD HEALTH ORGANIZATION CRITERIA

Screening is the presumptive identification of unrecognized disease or defect by the
application of tests, examinations, or other procedures which can be applied rapidly.14
Screening can result in more harm than benefit, for example, if there is no treatment to give
screen-positive individuals, or if the number of false positives is high and results in
substantial morbidity through unnecessary tests and examinations. The WHO publication
“Principles and Practice of Screening for Disease” proposed a set of 10 criteria which can be
a useful lens in which to consider potential harms and benefits of DARE for anal cancer
screening.14 Each criterion is considered in light of the evidence for cancer detection using
DARE.

1. The condition should be an important health problem for the individual or community.

Late detection of squamous cell carcinoma of the anus carries substantial morbidity and
mortality including sphincter dysfunction, permanent colostomy, and low probability of age-
standardized 5-year survival when diagnosed in regional or distant stages (58.5% and 31.7%,
respectively).19.20

Population-based cancer registries identify anal cancer as a very rare cancer (annual age-
adjusted incidence approximately 0.5-2/100,000) with incidence generally 1.5- to 2-fold
higher in women than men.1-2 Risk increases with age, reaching a maximum of 4-8 annual
cases per 100,000 women and 3-5 cases per 100,000 men, aged =70 years.2! However, some

sub-populations are known to be at vastly higher risk, most notably persons living with HIV.
22,23

Among MSM with HIV, anal cancer is a common cancer (table 1) with more than a 40-fold
higher risk than the rest of the general population.23:24.26 Annual incidence among MSM
with HIV ranges from 88-131 cases per 100,000 in the antiretroviral therapy era in some
high-income settings,324 and is highest in HIV-positive MSM > 60 years old.2* Indeed,
Colon-Lopez et al. observed that in the United States, the 5-year cumulative incidence of
anal cancer among HIV-positive MSM = 45 years is at least as high as that of colorectal
cancer in persons aged =50 years, for which routine, population-based screening is
standardized and recommended.24
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While incidence is lower than in HIV-positive MSM, anal cancer incidence is also well
established to be highly elevated among female PHIV whose annual incidence is 18-30 per
100,000 persons and non-MSM male PHIV whose annual incidence 32-46 per 100,000
persons, 242528

Cancer registry data and linkage studies identify other sub-populations with an excess
incidence of anal cancer compared to the general population. They include HIV-negative
MSM (17-19 annual cases per 100,000 persons, although anal cancer incidence data remain
sparse).36:30 Anal cancer incidence is also elevated among persons with iatrogenic immune
suppression (12 cases per 100,000)° and among women with prior ano-genital HPV-
associated neoplasia.”-2” For example, incidence is (4—6/100,000) among women with
cervical intraepithelial neoplasia 11127: 2%-31 and 10/100,000 among those with cervical
cancer.3! These incidence data are lower than those seen for PHIV, and more similar to
incidence seen among women aged =70 years in the general population.

Anal cancer incidence data outside of high-resource countries are sparse, although recent
studies indicate that in some middle income countries anal cancer incidence is also
increasing. High-risk anal HPV infection and anal precancers have also been shown to be
very common among PHIV and HIV-negative MSM in some middle and low-income
countries;32:33 thus, increased anal cancer incidence in these sub-populations may not be
restricted to high-resource settings.

2. There should be an accepted treatment for persons with recognized disease.

Excisional biopsies with adequate margins is an appropriate treatment for perianal squamous
cancers of less than 2 cm or anal canal cancers with less than 3 mm invasion and less than 7
mm horizontal spread. Treatment with chemoradiation for non-metastatic invasive anal canal
tumors is non-controversial with treatment protocols established 45 years ago.3435 A
majority of patients treated with chemoradiation experience low morbidity and mortality
with better prognosis the earlier the cancer is detected.19

There are reports of high survival rates for small tumors. For example, one publication
reported 100% disease-specific survival in 66 persons with tumors <1 cm at 5 years.36
Another study used local excision only for squamous cell carcinomas below the dentate line.
For 15 PHIV with tumors <2 cm, the publication reported 100% survival at 4 years.3’

3. Facilities for diagnosis and treatment should be available.

While diagnostic and treatment resources for anal cancer are widely available in high-
income countries, the extent of training needed to perform an accurate DARE is unknown,
but may require some or all of the following: knowledge of anal anatomy and physiology,
training on clinical features of anal disease, experience performing the procedure, and
feedback from patients undergoing the exam.13 The training could conceivably be
accommodated in medical or nursing schools or specialized training courses using in-person
or online formats.38 Initial research suggests under-utilization of DARE by clinicians is
associated with a lack of training and other factors.3°
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Access to surgery and radiotherapy resources may be very limited or absent in many low-
and middle-income countries.%%41 Use of DARE for anal cancer screening is notappropriate
when diagnostic and treatment resources are not available.

4. There should be a recognizable latent or early symptomatic stage.

Most anal cancers are visible at the perianus and/or have palpable tumors in the anal canal.
4243 |n one study, palpable masses as small as 0.3 cm were recognized during DARE;12
thus, a DARE public health screening program may detect invasive cancers in an early stage
when the tumor may not be obvious to the patient. Provider questions about anal symptoms,
e.g., anal bleeding and pain, may increase detection of anal cancer.13

5. There should be a suitable test or examination.

To be a suitable screening test, DARE should recognize very early invasive disease, for
example, tumors <2 cm. While robust sensitivity and specificity data for DARE are lacking,
some data shed light on DARE accuracy. In a prospective study of progression of HSIL to
invasive anal cancer, a total of 23 of 27 anal cancers (85%) were detected by palpation.*3 In
a retrospective chart review of 128 anal cancers in a single radiotherapy center in Australia,
529% were visible at the perianal region which may act as a lower bound for sensitivity.42

Other data imply there may be a low number of unnecessary referrals after a DARE. The
Anal Cancer Examination Study included 327 MSM with HIV and resulted in referral of 30
persons to a colorectal surgeon after a total of 862 DARE exams over 2 years. Of 24 men
who completed the referral, 5 had no lesion upon a colorectal surgeon’s examination, 1 had
anal cancer, 8 had incidental HSIL lesions after biopsy of an abnormality, and the remining
10 had benign warts, skin tags, polyps, or anal fissures. Adverse events after DARE were
rare.** Thus, the potential for substantial morbidity among MSM with HIV from
unnecessary DARE follow-up may be low.

6. The test should be acceptable to the population.

Multiple studies observe DARE to be well tolerated and acceptable among HIV-positive and
HIV-negative MSM in western countries.*44> Nevertheless, some providers incorrectly
believe the procedure is generally unacceptable among MSM and thus avoid using it.46

Studies of DARE acceptability among other populations are lacking.#?, It is worth noting
that DRE, which is also a mildly invasive manual procedure involving the anal canal, may be
somewhat less acceptable among the overall population of African American men.4’

7. The natural history of the disease should be adequately understood.

Unlike the natural history of HPV infection, the natural history of anal cancer is well known
in that smaller tumors usually become larger and the smaller tumors are more easily treated
than larger tumors; thus, smaller tumors can be targeted for detection and yield a better
prognosis.1t While the median age at presentation is approximately 60 years in HIV-
negative persons,*8 the median age at presentation for HIV-positive MSM is approximately
10 years younger.49
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8. There should be agreement on whom to treat as patients.

There is agreement that suspicious masses detected on DARE, regardless of lesion location,
size, or patient age, should be further evaluated.!3

9. Cost-effectiveness should be established.

Using mathematical modeling, an Australian study determined that DARE is likely to be
cost-effective when conducted on a regular basis among HIV-positive MSM = 50 years of
age. The investigators found that biennial screening resulted in incremental cost-
effectiveness ratios of $45,484 per quality-adjusted life year gained.>0

10. Screening should be a continuing process.

DARE’s high acceptability among MSM likely facilitates repeated use of DARE. In one
study that used screening reminders that mimicked standard clinical reminders, 71% of

participants returned for 3 DARES scheduled at 0, 12, and 24 months. Of the remainder,
22% of men returned for 2 DARES, and 7% had one DARE.44

Repeat screening will be affected by recommended screening intervals and currently, only
expert opinion guides the recommended intervals. For example, a minimum of an annual
DARE among HIV-positive MSM > 37 years has been suggested!® while other intervals are
recommended for other populations at increased risk for anal cancer.13:51,52

CONCLUSION

DARE satisfies most, but not all, WHO criteria for detecting an outcome of early invasive
anal cancer in sub-populations at high risk for anal cancer, most notably HIV-positive MSM,
followed by other persons with HIV. The mildly-invasive nature of DARE, limited likelihood
of adverse procedure-related events, and wide availability of the test (compared to HRA)
supports consideration of its integration into screening for these populations at high risk of
anal cancer. However, lack of facilities for treatment in some low and middle-income
regions, insufficient data on sensitivity and specificity of DARE, also caution that DARE
may not be appropriate in all settings.

While DARE might also be considered for other groups with elevated anal cancer risk in
comparison to the general population, such as recipients of solid organ transplants, HIV-
negative MSM, and women with prior HPV-associated ano-genital disease, their absolute
anal cancer incidence rates are lower. In addition, fewer published data regarding some
WHO screening criteria among these populations provides less support for their inclusion in
DARE public health screening programs at this time.

Nevertheless, there is evidence that the following WHO criteria are supported for anal
cancer screening among these high-risk populations:

. anal cancer is an important health problem;

. non-controversial treatment modalities exist for invasive anal cancer;
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. resources for conducting DARE may be available in most places (but should only
be used when there is access to diagnostic and treatment facilities);

. invasive anal cancer has a recognizable early symptomatic phase;

. DARE may recognize common anal cancer signs and symptoms including
palpable anal canal tumors and visible perianal lesions;

. the natural history of invasive anal cancer is well understood, in comparison to
HPV infection natural history;

. there is agreement on whom to treat;

Among MSM with HIV, the use of DARE is further supported by its acceptability, cost-
effectiveness, and patient compliance with repeated screening.

To support implementation of DARE screening, further studies are needed, most importantly
to better understand sensitivity and specificity of DARE for anal cancer. Cost-effectiveness
data are needed in additional populations and more data are needed on barriers to physician
use. In addition, better anal cancer incidence data are needed for HIV-negative MSM.53 But
given the potential for rapidly educating clinicians and the lack of need for technical and
costly equipment, it may be possible to rapidly scale up the infrastructure for a DARE public
health screening program for HIV-positive MSM.

There are few ongoing studies whose primary outcomes include the assessment of DARE to
detect early invasive anal cancer. The Prevent Anal Cancer (PAC) Study will use modeling
strategies to evaluate the cost-effectiveness of DARE among HIV-positive and HIV-negative
MSM and the impact of DARE on survival and quality of life (1R01CA232892-01). This
study will also assess compliance with anal cancer screening among MSM and provide
additional data on the clinical utility of DARE (7R01CA215403-02). While not a screening
study, the ANCHOR Study, designed to assess if treatment for anal HSIL prevents
progression to anal cancer, may provide data that supports a better understanding of DARE’s
utility.

In summary, while these studies’ forthcoming data may shed more light on public health
screening strategies that incorporate DARE, we believe there is substantial evidence at hand
that supports its use in high-risk populations now.
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WHO World Health Organization

MSM Men who have sex with men

HPV Human papillomavirus

PHIV Persons living with HIV

HRA High-resolution anoscopy

HSIL High-grade squamous intraepithelial lesions
DRE Digital Rectal Exam
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. *
Incidence Rate

HIV-positive persons
Men who have sex with men
Silverberg et al. (2012)24
Piketty et al. (2012)%
Coldn-Lopez et al. (2018)%6
Women
Silverberg et al. (2012)%*
Colén-Lopez et al. (2018)%6
Piketty et al. (2012)2
Non-MSM males
Silverberg et al. (2012)24
Piketty et al. (2012)2
Colén-Lopez et al. (2018)%8
HI1V-negative persons
U.S. General Population
Women
GLOBOCAN (2018)?
Men
GLOBOCAN (2018)%
Men who have sex with men
Aldersley et al. (2019)°
Women with prior CIN3
Ebisch et al. (2017)%
Evans et al. (2003)28
Tomassi et al. (2019)%°
Women with prior cervical cancer
Evans et al. (2003)28
Tomassi et al. (2019)%°
Immunosuppressed transplants

Madeleine et al. (2013)°

131
95
88

30
24
18

46

45
32

19

12
10

CIN, Cervical intraepithelial neoplasia

*
annual incidence per 100,000
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