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Anal cancer is rare in the general population but is steadily increasing in incidence over the past decade especially in

women. Identification and screening of women with high risk facilitates detection of anal precancer and early-stage

cancer, improves survival, and potentially uses less invasive therapies compared with the conventional chemoradiation

treatments used for advanced cancers. No recently published guidelines currently describe details about screening

women for anal squamous cell cancer (ASCC). The available evidence supports the existence of groups of women with

higher prevalence of ASCC (e.g., women with human immunodeficiency virus, immune suppression, or previous lower-

genital high-grade lesion or cancer) who would likely benefit from screening with some combination of anal cytology and

human papillomavirus testing. Additional research is needed to establish the cost-effectiveness and the influence of

screening on ASCC mortality rates.
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ANAL SQUAMOUS CELL CANCER
Anal cancer has a low overall incidence in the general population
(about 1.9 per 100,000 and 0.2% lifetime risk), and it accounts for
2.5% of all gastrointestinal malignancies in the United States (1).
This is more common in women with 2.2 new cases per 100,000
women and 1.6 new cases in men (2).Most cases are anal squa-
mous cell cancers (ASCCs), and about 91% are caused by human
papillomavirus (HPV) infection. With the increasing global
burden of HPV-related cancers in the past decade, countries in
the Western hemisphere have seen incidence rates of ASCC in-
creasing by up to 2.2% annually (3,4). In 2020, it is estimated that
there will be 8,590 new cases (5,900 in women and 2,650 in men)
and 1,350 deaths (540 in men and 810 in women) with ASCC
accounting for 0.5% of all cancer deaths in the United States (1).
The estimatedmortality rate has been increasing by an average of
3.1% annually from 2007 through 2016, and in 2020, it is 0.2 for
men and 0.3 for women per 100,000 persons (2,5). Five-year
survival rates for patients with ASCC from 2010 through 2016
averaged 68.7%. For patients with stage 1 or localized cancer, the
5-year survival rate was 81.9%, whereas it was 33.9% for patients
with distant cancer, underscoring the importance of early di-
agnosis (2). Unfortunately, ASCC is often not detected at an early
stage, with only 48% being diagnosed at localized stage, because
initial symptoms resemble those of benign rectal and perianal
conditions (e.g., hemorrhoids and anal fissures) (2,6).

With recommendations regarding ASCC screening, the dis-
cussion focuses onmenwho are having sexwithmen (MSM). But,
ASCC is more common in women than men in general and the
rates are increasing. Female sex increases the risk as ASCC is
predominantly an HPV-related cancer. HPV is a multicentric
infection, and because of the anatomical proximity of the ano-
genital areas in women, vaginal acquisition of HPV can cause

concomitant anal HPV infection. This is one of the cancers where
vigilance in high-risk groups of women is recommended, and we
hope to provide helpful clinical guidance to health care profes-
sionals (HCPs).

HPV, the most common sexually transmitted infection in the
United States, is considered necessary for the development of
ASCC, and HPV DNA is identified in 90% of ASCC cases (7).
HPV-16 and HPV-18 cause most ASCCs; HPV-16, the most
persistent, is present in about 70% of high-grade lesions (8). Al-
though most immunocompetent individuals can clear HPV in-
fection or bring the viral load to an undetectable level, persistent
high-riskHPV (hrHPV) infections lead to positiveHPV tests and
can lead to cytologic changes, precancerous lesions, and cancer
(Figure 1) (9–12). Clinical, histologic, virologic, and epidemio-
logic data support this relationship by showing that a higher viral
load ismore strongly associatedwith cytologic abnormalities than
lower viral loads (9,13,14).

The anus and cervix share embryologic and anatomical
characteristics and may respond similarly to malignant changes
induced by persistent hrHPV infection. ASCC has not been
studied as extensively as cervical cancer, but a similar event
progression is hypothesized (15). Cervical cancer rates markedly
declined after the introduction of cervical cytology (Papanicolaou
test), which paved the way for anal cytology and HPV testing to
screen for ASCC. ASCC incidence rates for various example
populations are shown in Table 1.

The Centers for Disease Control and Prevention indicate that
anal cytology screening may be a useful preventive measure for
human immunodeficiency virus–infected MSM (16). The
American Cancer Society states that some experts recommend
screening all high-risk individuals such as MSM (regardless of
their human immunodeficiency virus status), women with a
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history of cervical or vulvar cancer, solid-organ transplant re-
cipients, and all human immunodeficiency virus–positive per-
sons (17) The New York Department of Public Health Acquired
Immunodeficiency Syndrome Institute and the SpanishAcquired
Immunodeficiency Syndrome Study Group have provided
guidelines for human immunodeficiency virus–positive patients
and recommend annual anal cytology for MSM, patients with
anogenital condyloma, and women with abnormal cervical or
vaginal cytology (18–20).

ANAL CYTOLOGY AND HPV TESTING
High-resolution anoscopy (HRA) is considered the best screening
method for very-high-risk groups (e.g., human immunodeficiency
virus–positive MSM), but this procedure is complicated, painful,
expensive, and has limited provider availability (21). Outside of the
very-high-risk groups, HRA is a diagnostic tool and does not per-
form well in populations with lower risk.

By contrast, anal cytology is relatively easy to perform and
cost-effective in high-risk populations (Table 2) (22,23). Persis-
tent hrHPV infection leads to anal intraepithelial neoplasia
(AIN), a precursor lesion that affects the squamocolumnar
junction or the transformation zone of the anal canal (12,24,25);
thus, this area is the focus of anal cytology and HPV testing.

Resource poor communities have to rely on screening high-
risk patients for symptoms along with visual and digital anorectal
examinations (DARE).The sensitivity and specificity of DARE
are not established, but a recent study reviewing the utility of
DARE as a public health screening tool, found this to be cost-
effective, with minimal adverse effects and acceptable by pa-
tients (26).

How to collect a sample for anal cytology

An anal exfoliative cytology test is simple and can be taught to
providers in 15 minutes (27,28). Patients should avoid anal in-
tercourse, enemas, and douching before testing. The sample can
be collected as follows:

1. Complete any indicated cervical or vaginal sample collection.
Then, place the patient in either a dorsal lithotomy or lateral
recumbent position.

2. With the nonexamining hand, gently part the buttocks, so that
the anus is fully exposed.

3. Collect the specimen with a polyester swab moistened with
water froma single-use vial (29). Donot use a cotton swabwith
a wooden stick because it can break and splinter (30,31).
Digital rectal examination should be performed after the
specimen is collected to reduce the risk of false-positive results
caused by cross-contamination.

4. Insert the swababout3–5cminto theanus (approximatedepthof
the squamocolumnar junction) (Figures 1 and 2). Then, while
applying outward pressure, rotate the swab 360° clockwise (5
times) and counterclockwise (5 times) for 15–20 seconds.

5. Place the swab in a vial containing liquid-based cytologymedia
(approved by the cytopathology laboratory) and agitate
vigorously for 20–30 seconds.
An adequate and satisfactory sample contains rectal columnar

and anal squamous cells. Liquid-based cytology and conventional
smears of the anal canal yield similar results, and either can be
used for testing. Liquid-based cytology specimens more often
have rectal columnar cells (indicating adequate sampling of the
rectal transformation zone) and have reduced fecal and bacterial
contamination and air-drying artifacts (32).

The College of American Pathologists and the American So-
ciety for Colposcopy and Cervical Pathology sponsored the
Lower Anogenital Squamous Terminology project, whose con-
sensus recommendations have been adopted by theWorldHealth
Organization and widely used in the United States. Their rec-
ommendations for reporting dysplastic anal cytology findings
were simplified to a 2-tier system: (i) low-grade squamous
intraepithelial lesion (LSIL) and (ii) high-grade SIL (HSIL)
(31,33–35). The British Society for Clinical Cytology guidelines
for reporting anal cytology, which is closely aligned with the

Figure 1. hrHPV infection and progression to anal squamous cell cancer.
hrHPV, high-risk human papillomavirus.

Table 1. Example patient populations and corresponding incidence rates of ASCC

Population

Approximate ASCC incidence per 100,000

persons

Human immunodeficiency virus–positive

men who have sex with men

70–144

Women with VIN31 (69) 35–44

Women with human immunodeficiency virus

(55)

30

Women who receive a solid-organ transplant 20

Women with CIN31 diagnosed at age,30 yr

(Evans, 2003 #87)

15

Women in the general population 2

ASCC, anal squamous cell cancer; CIN31, cervical intraepithelial neoplasia grade 3 or cancer; VIN31, vulvar intraepithelial neoplasia grade 3 or cancer.
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Bethesda system, reports the results as AIN1, AIN2, and AIN3.
AIN1 is a low-grade lesion corresponding to LSIL; AIN2 and
AIN3 are high-grade lesions corresponding toHSIL (36,37).Most
LSIL lesions in immunocompetent individuals spontaneously
regress, but a few can progress to HSIL. Many HSIL lesions, es-
pecially p16-positive lesions, progress to ASCC. In a recent ret-
rospective study of patients with AIN3 (and unidentified risk
factors) with more than 4 years of follow-up, 8.2% had ASCC
develop during a median of 2.7 years; treatment of AIN3 reduced
the risk of ASCC (38).

The sensitivity (47%–90%) and specificity (16%–92%) of anal
cytology tests vary, depending on the population screened, but the
average sensitivity and specificity are similar to those of cervical
cytology tests (20,36,39–41). Cytology tends to underestimate the
grade of the disease, but high-grade cytology is often associated
with high-grade histology. In a 15-year review of anal cytology
screening of women seen at Mayo Clinic, sensitivity was 82% and
specificity was 86%, and an 84% correlation was identified be-
tween HSIL cytology and histology (41). The sensitivity of anal
cytology is affected by the disease prevalence, the surface area of
anal disease, sex practices, human immunodeficiency virus pos-
itivity, and immunosuppression status.

Anal HPV testing

The US Food and Drug Administration has not approved any
HPV tests for the anus, and clinical laboratories must validate
their tests for this anatomical site. HPV has been identified in
women who do not participate in receptive anal intercourse, but
the prevalence of HPV infection varies considerably with the
population being tested (42). The spectrum of HPV genotypes is
similar for the cervix and anus.

hrHPV testing has high sensitivity (94.1%) resulting in a good
negative predictive value (NPV) that can identify individuals with
low risk of anal dysplasia. As reported by Wang et al. (43), NPV
was 92% for patients with human immunodeficiency virus/
acquired immunodeficiency syndrome. Conversely, the speci-
ficity and positive predictive value of anal HPV testing are poor
(40,44–46). In populations with a high prevalence of anal hrHPV,
the HPV test alone (without cytology) increases rates of positive
screens without increasing detection of ASCC or precursor le-
sions (22,47,48). However, a change to a positive hrHPV status is
a better predictor for high-grade anal dysplasia (49). For high-risk
women, cytology plus HPV-16 genotyping better predicts AIN
compared with cytology alone (40,50), but for high-risk women
with a lower prevalence of anal hrHPV, negative results may help
identify women who would not benefit from further screening.

In a study of high-risk Hispanic women (risk factors included
human immunodeficiency virus, lower genital tract neoplasia
[LGTN], and immunosuppression), when anal cytology was
compared with HRA, the sensitivity of anal cytology alone to
detect HSIL was 85.4% (95% confidence interval [CI],
72.2%–93.9%) and specificity was 38.8% (95%CI, 28.1%–50.3%).
When anal cytology was combined with hrHPV testing to detect
histologically confirmed HSIL, sensitivity increased to 100.0%
(95% CI, 92.6%–100.0%) but specificity decreased to 16.3% (95%
CI, 9.0%–26.2%) (51).

Before offering anal cytology to women, identify a pathologist
with expertise in interpreting anal cytology (31,52–54). Women
with abnormal cytology results or positive for HPV16 or 18 need
to be referred for HRA, which can be performed by an HCP in
gynecology, colorectal surgery, or gastroenterology (55). For
patients with negativeHPVand cytologyfindings,HRA referral is
not indicated because of the low likelihood of ASCC (43,51).

IDENTIFYING AT-RISK POPULATIONS
Impaired local mucosal and systemic immunity influence the
development of ASCC by increasing the risk of persistent hrHPV
infection. Human immunodeficiency virus seropositivity, medi-
cal immunosuppression, history of autoimmune diseases, history
of sexually transmitted infections (e.g., anogenital warts), smok-
ing, vaginal douching, and receptive anal intercourse (56,57) can
impair local and systemic immunity. Sex workers, women with

Table 2. Factors supporting anal cytology as an ASCC screening test

Adequate prevalence of ASCC in high-risk groups

Anal cytology influences ASCC morbidity and mortality rates

ASCC has a preclinical phase (anal intraepithelial neoplasia), during which interventions may affect outcomes

Anal cytology (with or without HPV testing) is a low-cost, low-risk test

Anal cytology (with or without HPV testing) has adequate sensitivity and specificity

Criteria for effective screening test from Obuchowski NA, et al. (88).
ASCC, anal squamous cell cancer; HPV, human papillomavirus.

Figure 2. Anorectal site for obtaining a specimen for cytology. Used with
permission of Mayo Foundation for Medical Education and Research,
Courtesy of S. Vegunta.
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multiple sexual partners, and injection drug users have a higher
incidence of anal HPV infection compared with the general
population (7,58). ASCC can affect healthy individuals without
human immunodeficiency virus, but the incidence rate is twice as
high in patients with human immunodeficiency virus (and fur-
ther increased in patients with acquired immunodeficiency syn-
drome) and increased by 25–50 times in MSM (Table 1) (59–61).
The incidence of ASCC has been assessed in patients with auto-
immune diseases such as systemic lupus erythematosus (IR, 10
[95% CI5 5–19]), ulcerative colitis (IR 6 [95% CI5 3–11]), and
Crohn’s disease (IR 3 [95%CI5 2–4]), and it has been reported as
slightly greater than population risk (62). But, with fistulous
perianal disease in Crohn’s disease, there is a greater incidence of
ASCC, with a high prevalence of HPV infection warranting vig-
ilance in this disease group (63).

Women with LGTN or grade 3 intraepithelial neoplasia

The incidence of ASCC is higher in women with a history of
LGTN or grade 3 intraepithelial neoplasia in the cervix, vagina, or
vulva, and further increased in women who are human immu-
nodeficiency virus–positive (25,59). Although anal HPV in-
fection can occur in the absence of anal intercourse, a history of
receptive anal intercourse increases the prevalence of abnormal
cervical and anal cytology and high-grade cervical and anal le-
sions (particularly for individuals who are human immunodefi-
ciency virus–positive) (64).

Womenwith cervical HPV infection are 8 timesmore likely to
have anal HPV infection and anal lesions, and 50% of women
with anal HPV infection have cervical HPV infection (65–67).
Notably, 80% of women with concurrent anal and cervical in-
fections show genotype concordance (68). This finding is im-
portant for women with cervical HPV-16 or HPV-18 infections
because these HPV types are also drivers of high-grade anal
disease (39).

In comparing risk of ASCC in women who have had LGTN,
vulvar cancer confers the greatest risk (standardized incidence
ratio [SIR], 17.4 [95% CI, 11.5–24.2]) compared with cancer of

the cervix (SIR, 6.2 [95%CI, 4.1–8.7]) or vagina (SIR, 1.8 [95%CI,
0.2–5.3]). In addition, vulvar intraepithelial neoplasia grade 3
(VIN3), previously termed vulvar carcinoma in situ, is associated
with a high incidence of ASCC (SIR, 22.2 [95% CI, 16.7–28.4]).
The median interval to diagnosis of ASCC was 7.1 years from a
diagnosis of vulvar cancer; from VIN3, 8.9 years; from cervical
cancer, 11.4 years; and from cervical intraepithelial neoplasia
grade 3 (CIN3), 15.7 years (69). AIN and hrHPV occur at high
enough rates among human immunodeficiency virus–negative
women with LGTN or VIN3 such that these women may benefit
from ASCC screening.

Women living with human immunodeficiency virus infection

Cancer causes death in one-third of women with human im-
munodeficiency virus. ASCC, a non2acquired immunodefi-
ciency syndrome–defining malignancy, is the fourth most
common cancer in people living with human immunodeficiency
virus (70). Human immunodeficiency virus disrupts the genital
mucosal barrier and promotes E6 and E7 oncogene expression.
Highly active antiretroviral therapy confers limited benefit in
terms of reducing risk of anal HSIL and ASCC; furthermore, the
prolonged survival due to highly active antiretroviral therapy
increases opportunities for HPV-mediated disease (71). In the
Study to Understand the Natural History of Human Immuno-
deficiency Virus/Acquired Immunodeficiency Syndrome in the
Era of Effective Therapy (SUN study), the prevalence of analHPV
infection among human immunodeficiency virus–positive
women was high (90%) (72). The Acquired Immunodeficiency
Syndrome Malignancy Consortium 084 study showed a 27%
prevalence of anal HSIL in human immunodeficiency virus–
positive women in the United States (73).

Human immunodeficiency virus infection decreases the
clearance rate of HPV, leading to high risk of anal and cervical
HPV infection in human immunodeficiency virus–positive
women. Lower CD4 cell counts and high viral counts are asso-
ciated with HPV-related epithelial abnormalities. The Human
Immunodeficiency Virus Medicine Association of the Infectious

Table 3. Sensitivity and specificity of screening modalities for anal dysplasia

Screening method Sensitivity Specificity Comments

Anal cytology conventional staining 47%–90% 16%–92% Similar to cervical cytology on average and

better sensitivity and specificity in higher risk

populations.

Anal HPV testing 94% Low, by itself HPV testing alone has good sensitivity, but poor

specificity. For high-risk groups, cytology plus

hrHPV better predicts AIN compared with

cytology alone. (Strength in NPV)

p16 staining of anal cytology 72% 100% (tissue specimens) High specificity in biopsy specimens. Needs

more study for anal cytology thin prep/anal pap

and not widely available at this time.

HPV mRNA E6/E7 testing TBD TBD For cervical cancer, the mRNA E6/E7 has

better specificity than hrHPV testing, more

study needed for anal specimens. Testing for

mRNA E6/E7 is becoming more widely

available.

See text for references.
AIN, anal intraepithelial neoplasia; hrHPV, high-risk human papillomavirus; mRNA, messenger RNA; NPV, negative predictive value.
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Diseases Society of America provided guidelines for ASCC
screening and management for individuals with human immu-
nodeficiency virus (19). All human immunodeficiency virus–
infected women are reasonable candidates for ASCC screening
with digital rectal examinations and symptom review (pain and
bleeding); patients can be referred for additional screening if
initial results are positive. Data support screening with anal cy-
tology, particularly for women with low CD4 counts or a history
of CIN31 or VIN31. A recent retrospective analysis of a pro-
spectively identified cohort of human immunodeficiency virus–
positivemen andwomen showed a lower incidence of ASCCwith
a structured screening program that included anal cytology and
HRA as needed (74). High rates of positive anal HPV tests in
women with human immunodeficiency virus precludes HPV
testing alone from being a cost-effective screening tool for this
population.

ASCC in women after organ transplantation

The increased incidence of malignancy in organ transplant re-
cipients corresponds with the duration and type of immuno-
suppressive therapy. The level of immunosuppression needed can
vary, depending on the type of organ transplanted and the level of
human leukocyte antigen matching between the recipient and
donor (75). Current immunosuppressive strategies to reduce
graft rejection have improved the survival of renal transplant
recipients (1-year survival rate, .90%) but at the cost of an in-
creased risk of HPV-related cancers. Similar risks are noted for
liver and heart transplant patients (76).

Older immunosuppression treatments, including cyclosporin
and azathioprine, confer a 2-fold increased risk of anogenital

cancers. Newer regimens include tacrolimus or cyclosporine
(calcineurin inhibitors) or antimetabolites (mycophenolate or
azathioprine). Corticosteroid use confers a 5-fold increased risk
of AIN3.

Among transplant recipients, anal cancer occurs more com-
monly in women than in men (incidence rate ratio, 1.8 [95% CI,
1.3–2.7]) (75). American Society of Transplantation, Infectious
Diseases Community of Practice recommends annual screening
for transplant patients with a history of receptive anal intercourse
or cervical dysplasia (77). The 30- to 100-fold increased incidence
of anal cancer in transplant patients compared with the general
population is partly due to suppression of T-cell activity, similar
to that seen in patients with human immunodeficiency virus (57).
In a cohort of women with kidney transplantation, hrHPV pos-
itivity increased from 25% (95% CI, 14%–37%) before trans-
plantation to 39% (95% CI, 27%–51%) after, suggesting that
immunosuppressive therapy may reactivate previous HPV in-
fection (78). Given the good NPV of anal hrHPV tests for anal
dysplasia and the lower rates of positive HPV tests in transplant
patients, anal hrHPV may have a role in risk assessment.

Future direction

The reason for lack of guidelines regarding screening for ASCC
could be due to the rarity of the disease in general population and
perceived lack of data on the impact of treatment of preinvasive
disease on the incidence of ASCC and probable lack of research
funding. TheAnalCancer/HSILOutcomes Research studywill be
able to provide more information regarding how progression to
ASCC is altered by treatment of preinvasive disease. No con-
sensus recommendations to screen for ASCC have been

Figure 3. Screening recommendations for women with highest risk of anal squamous cell cancer. CIN31, cervical intraepithelial lesion grade 3 or cancer;
DRE, digital rectal examination; HRA, high-resolution anoscopy; hrHPV, high-risk human papillomavirus; VaIN31, vaginal intraepithelial lesion grade 3 or
cancer; VIN31, vulvar intraepithelial lesion grade 3 or cancer.
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published to date, but both the Study of the Prevention of Anal
Cancer (79) and Anal Cancer/HSIL Outcomes Research (80) are
currently collecting data to propose screening guidelines.

Currently, using a more sensitive test such as HPV (especially
HPV 16 (81)) followed by anal cytology to improve specificity is
likely a better screening strategy (10) (Table 3). Additional testing
such as immunohistochemical staining for p16 and detection of
HPV E6/E7 mRNA improve specificity over hrHPV DNA poly-
merase chain reaction tests. p16 staining and E6/E7 mRNA
testing identify cellular targets that are associated with an in-
creased risk of high-grade dysplasia and neoplasia (52).

p16 staining in anal cytology had a sensitivity of 72.3% and
specificity of 100% for detecting anal dysplasia, resulting in an
NPV of 92.3% and a positive predictive value of 100% (53). p16
staining can provide additional clarity for cytologic grading to
determine whether the lesion is precancerous and to help avoid
false-negative results (31,54).

SCREENING AND VACCINATION RECOMMENDATIONS
With optimal frequency for ASCC screening unknown, much of
the societal guidance is extrapolated from cervical cancer
screening recommendations. Like cervical cancer screening, re-
flex HPV testing or cotesting may help stratify risk and plan
appropriate follow-up for patients with normal findings or
atypical squamous cells of undetermined significance (16,82,83).
Our recommendations for screening (high-risk populations,
screening commencement, modality, and schedule) are shown in
Figure 3. Recommended follow-up plans vary, depending on
ASCC screening test results; these plans are summarized in
Table 4.

HPV vaccines have been approved by the US Food and Drug
Administration for prevention of ASCC. The 9-valent HPV
vaccine covers most of the high-risk genotypes associated with
ASCC, and it is recommended to all individuals aged 11–12 years
for primary prevention (84). “Catch up” vaccination for HPV is
recommended for individuals through age 26 years (85).Vacci-
nation does not eliminate the need for screening. A history of
HPV infection is not a contraindication for vaccination, and in
fact, evidence suggests that HPV vaccines are cost-effective for
secondary prevention. For patients with biopsies showing high-

grade AIN, HPV vaccination reduced recurrent disease by 50%
and decreased lifetime ASCC risk by 60% compared with no
vaccination (83,86,87).

CONCLUSION
Given the rarity of ASCC in the general population, routine
screening of healthy asymptomatic women without any risk
factors or anal cancer symptoms does not provide high-value
care. Screening with annual anal cytology and HPV tests is con-
troversial because of the low specificity and moderate sensitivity
of these tests in lower-risk groups. However, the sensitivity and
specificity improve for higher-risk patients, and women with
abnormal anal cytology or positive for HPV-16 or HPV-18
should receive a referral for HRA. Minimally invasive and cost-
effective in high-risk individuals, anal cytology, and HPV tests
facilitate early detection and treatment of anal dysplasia and
malignancy and require minimal training for HCPs. However,
many HCPs are unfamiliar with the procedure and the high-risk
groups who can benefit from this screening. HCP education and
training, plus appropriate triage and referral to HRA, is of para-
mount importance in the early diagnosis of ASCC. Promoting
HPV vaccination to eligible individuals influences ASCC
incidence.
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