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Abstract
Anal intraepithelial neoplasia (AIN) is a premalignant
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lesion of the anal mucosa that is a precursor to anal
cancer. Although anal cancer is relatively uncommon,
rates of this malignancy are steadily rising in the United
States, and among certain high risk populations the
incidence of anal cancer may exceed that of colon
cancer. Risk factors for AIN and anal cancer consist of
clinical factors and behaviors that are associated with
the acquisition and persistence of human papilloma
virus (HPV) infection. The strongest HPV-associated risk
factors are HIV infection, receptive anal intercourse,
and high risk sexual behavior. A history of HPV-
mediated genital cancer, which suggests infection with
an oncogenic HPV strain, is another risk factor for AIN/
anal cancer. Because progression of AIN to anal cancer
is known to occur in some individuals over several
years, screening for AIN and early anal cancer, as well
as treatment of advanced AIN lesions, is reasonable
in certain high-risk populations. Although randomized
controlled trials evaluating screening and treatment
outcomes are lacking, experts support routine screening
for AIN in high risk populations. Screening is performed
using anal cytological exams, similar to those performed
in cervical cancer screening programs, along with
direct tissue evaluation and biopsy via high resolution
anoscopy. AIN can be treated using topical therapies
such as imiquimod, 5-flurouracil, and trichloroacetic acid,
as well as ablative therapies such as electrocautery and
laser therapy. Reductions in AIN and anal cancer rates
have been shown in studies where high-risk populations
were vaccinated against the oncogenic strains of HPV.
Currently, the CDC recommends both high-risk and
average-risk populations be vaccinated against HPV
infection using the quadrivalent or nonavalent vaccines.
It is important for clinicians to be familiar with AIN and
the role of HPV vaccination, particularly in high risk
populations.
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Core tip: Anal intraepithelial neoplasia (AIN) is the
precursor lesion to anal squamous cell carcinoma. AIN
incidence is low in the general population, but rivals
colon cancer in high risk groups, particularly those with
human immunodeficiency virus infection and men who
have sex with men. Thus, screening for AIN and early
anal cancer and treatment of these lesions at expert
centers should be considered in high risk populations.
Screening is performed using anal cytology and high
resolution anoscopy, and treatment consists of either
topical or ablative therapies. Finally, human papillomavirus
vaccination appears to reduce the rate of AIN and possibly
anal cancer.

Roberts JR, Siekas LL, Kaz AM. Anal intraepithelial neoplasia:
A review of diagnosis and management. World J Gastrointest
Oncol 2017; 9(2): 50-61 Available from: URL: http://www.wjgnet.
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INTRODUCTION

Anal intraepithelial neoplasia (AIN) is a clinically important
premalignant lesion which can progress to squamous cell
carcinoma of the anus. Despite this, AIN is frequently
underappreciated by most gastroenterologists and other
health care providers. With a predicted incidence of 8080
cases in the United States in 2016, equating to 1.8 cases
per 100000 individuals, the incidence of anal cancer is
dwarfed by colorectal cancer, which is predicted to affect
roughly 135000 people in the United States in 20162,
Despite the lower rate of anal cancer, it is associated with
significant morbidity and mortality, and has been steadily
increasing in incidence, nearly doubling in the last 25
yearst!, The purpose of this review is to outline the
burden of disease, risk factors, progression rates, and
clinical consequences of AIN. We also address treatment
and surveillance guidelines pertinent to practicing
clinicians. Finally, special attention is given to the role of
human papilloma virus (HPV) vaccination.

DEFINITIONS

Anal cancer is defined as cancer arising from the
squamous epithelium of the anus, making it distinct
from colorectal cancer. The anal canal consists of
stratified squamous epithelium originating outside the
body and extending into the anus up to the dentate line,
the point where it intersects the columnar epithelium
of the rectum. Thus, the vast majority of anal cancer is
squamous cell carcinoma (SCC), with a small minority
consisting of adenocarcinoma or skin cancer variants®.
The term “anal cancer” commonly refers to SCC and
given the predominance of SCC, the two terms will be
used interchangeably in this review.
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Table 1 Unification of terms relating to anal intraepithelial

neoplasia

Normal LSIL HSIL
Condyloma or AIN grade I AIN grade II AIN grade
ASCUS I
Mild Moderate Severe
dysplasia dysplasia dysplasia

ASCUS: Atypical squamous cells of undetermined significance; LSIL:
Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous
intraepithelial lesion; AIN: Anal intraepithelial neoplasia.

Anal cancer is preceded by intraepithelial neopla-
sia*, a premalignant lesion which has been described
by a variety of different classification schemes through-
out the literature owing to the evolving understanding
of its underlying pathophysiology. Dysplastic lesions
in the anal region were initially reported as “mild”,
“moderate”, and “severe” by pathologists. However, as
the connection between anal dysplasia and the HPV was
established, new criteria borrowing from the cervical
pathology classification system were developed, using
the Bethesda System terminology AIN I, II, and I,
Unfortunately this led to uncertainty regarding the
significance of AIN II lesions, which have been associated
with poor interobserver agreement among pathologists,
leaving clinicians unsure which lesions required close
follow up and which could be followed expectantly™®.
Further dlarification of the relationship of AIN with HPV,
and the discovery that the oncogenic pathways of anal
and genital cancers are closely related, has recently led
to a simpler system consisting of a two-tiered approach
of “low grade” and “high grade squamous intraepithelial
lesions” (LSIL and HSIL, respectively; Table 1), Under
this system, AIN I corresponds to LSIL and AIN II/III
to HSIL. HSIL lesions are considered premalignant,
whereas LSIL lesions are not felt to be premalignant,
but do have the potential to progress to HSIL. Cytology
reports will occasionally include the term “ASCUS”, or
“atypical squamous cells of undetermined significance”,
which can be generally included in the LSIL category.

EPIDEMIOLOGY AND RISK FACTORS

Due to the low incidence of anal cancer, the changing
nomenclature, the difficulties with validated testing,
and the absence of large, population-based screening
programs, it is difficult to estimate the true burden
of AIN in the general population. However, as certain
high risk groups have been identified and subsequently
studied, it is possible to comment on disease prevalence
within these groups. Table 2 summarizes the estimated
risks for anal cancer among various populations, which
will be explored in more detail below.

High-risk sexual behavior
High-risk sexual behavior, most commonly defined as
men who have sex with men (MSM), receptive anal
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Table 2 Rates of anal cancer among various populations
compiled from various sources

Anal cancer rates among select populations, per 100000 person-years
olll

General population

General population, female 0.55-2.4™
HIV positive women 3.9-30™
HIV negative MSM Bl
Solid organ transplant 10-15"
Prior HPV related malignancy 0.8-63.8"
HIV positive MSM 495"
Colon cancer in general population 417

HIV: Human immunodeficiency virus; MSM: Sex with men; HPV: Human
papilloma virus.

intercourse, or history of multiple sexual partners has
been shown to be associated with higher rates of HSIL.
One study of 1262 human immunodeficiency virus (HIV)
negative MSM revealed 15% prevalence of LSIL and
5% for HSIL™™®., Another recent study of 203 individuals
revealed elevated rates of HSIL, finding a prevalence
of 20.9% of HIV negative MSM™, The largest meta-
analysis to evaluate HIV negative MSM included 53
studies and determined a HSIL prevalence of 21.5%,
and was able to provide an estimated anal cancer rate
of 5 per 100000™?, Less data is available regarding the
rate of AIN in women; however, in a study of 251 HIV+
and 68 HIV- women, Holly et a** found rates of 8%
for any type of AIN, and 2% for HSIL in HIV negative
women. Receptive anal intercourse and concomitant
abnormal cervical cytology were found to be statistically
significant risk factors for AIN.

HIV infection

The first clue that the HIV population was at particular
risk for AIN came with the appreciation that anal
cancer rates have notably increased in the HIV era
as compared to previous eras'’. Infection with HIV is
associated with an increased risk for AIN in all infected
persons, and the risk appears especially high in MSM
populations. In the previously mentioned study by
Holly et al'** regarding risks of AIN in women, 26%
and 6% of HIV positive women had any type of AIN or
HSIL, respectively. Similarly, the aforementioned meta-
analysis revealed an HSIL pooled prevalence of 29.1%,
and found an anal cancer rate of 45.9 per 100000 in
HIV positive MSM™2,

This pattern of elevated risk for AIN in the HIV
positive population has been demonstrated in several
studies'*, and is also seen in studies evaluating anal
cancer. A 2012 study by Silverberg et al''”! reported
rates of anal cancer in HIV+ MSM of 135 per 100000,
HIV+ non-MSM of 45 per 100000, and HIV negative
non-MSM with a rate of 2 per 100000. The latter figure
reflects the risk of anal cancer in the general population.
The same study also found anal cancer rates of 30 per
100000 for HIV positive women; there were no cases of
anal cancer in the HIV negative women.

The reason that high-risk sexual behavior and HIV
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infection is associated with an increased risk for AIN
is likely due to the fact that both are associated with
infection with HPV, inability to clear HPV infection, and
for simultaneous infections with multiple strains of
HPVEEL,

HPV

The HPV family includes double-stranded DNA viruses
that infect mucosal and cutaneous epithelia and induce
cellular proliferation™®!, HPV is extraordinarily common,
with most sources estimating a prevalence of 45%
in the general population, with 75% of the general
population acquiring an HPV infection at some point in
their lifetime*®?!, HPV has been shown to be causally
associated with anogenital neoplasia, including AIN
and anal cancer”?, The association of HPV with anal
cancer led to the realization that anal cancer shares
features with genitourinary tract malignancies, such
as cervical, vaginal and penile cancer, which are also
SCCs closely linked to HPV infection®**!, It has been
appreciated that the histologic transition zone in the
anal canal, as in the cervix, is the most common site
of the histopathologic changes associated with HPV
infection™!, The anus and cervix also share embryolo-
gical origins and susceptibility to HPV infection, which
might also explain the similarities between these
malignancies.

Identification of a common disease pathway and
causative agent prompted the adoption of the same
pathological terminology across anogenital cancers as
discussed above. The terms “LSIL” and “HSIL" are felt to
be the most appropriate as they describe the histologic
changes seen with transient vs chronic changes related
to HPV infection; chronic HPV infection is the condition
associated with anogenital cancer™’.

Other risk factors

A number of other risk factors for AIN have been
described, though none appear to be as strongly asso-
ciated with AIN as HIV and/or HPV infection and high
risk sexual behavior. When considering an individual’s
risk for AIN and anal SCC, a personal history of CIN and
gynecological cancers should be sought by clinicians,
since a history of genital neoplasia is a risk factor for
anal neoplasia.

Tobacco smoking has been consistently implicated as
a risk for AIN***?!, despite a lack of clear understanding
of the mechanism(s) involved. A recent study by
Gautier et al*” found that AIN regression after therapy
failed to occur in any smoking patient (n = 14; 30%),
while in nonsmoking patients AIN regressed in n = 29
(63%).

The presence of HPV-related dysplasia in other
anatomical site in an individual is a well-established risk
factor for AIN since the development of an HPV-related
malignancy implies chronic infection with an oncogenic
HPV strain, thus increasing the risk for other HPV-related
malignancies®'. Lastly, chronic immunosuppression has
been implicated as a risk factor for the development
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Table 3 Progression rates of anal intraepithelial neoplasia to
squamous cell carcinoma

Progression No. Rate of Median or average  Ref.
patients progression  progression time
AIN II/III to SCC 72 11% 42 mo [33]
AIN III to SCC 35 8.6% 53 mo [34]
AIN I to AIN III 199 12.6% 18 mo [35]
(8.1/100
person-
years)
ASCUS/AIN I to 556 245% 36 mo [36]
AIN II/1IT (10.5/100
person-
years)
HSIL to SCC 138 19.6% 57 mo. w/prevalent  [37]

HSIL; 64 mo. w/
incident HSIL

ASCUS: Atypical squamous cells of undetermined significance; LSIL:
Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous
intraepithelial lesion; AIN: Anal intraepithelial neoplasia; SCC: Squamous
cell carcinoma.

of AIN and for the progression of AIN to cancer,
presumably due to the increased HPV burden related to
reduced viral clearance. This risk is best described in the
post-transplant population™”, but more data is needed
to clarify the risks in other populations, particularly with
the rapid development and employment of new biologic
and other immunomodulatory therapies™™.

PROGRESSION TO ANAL CANCER

AIN is assumed to be the precursor lesion to anal
cancer, in that some cases of LSIL progress to HSIL,
and then to SCC. However, the rate and risk factors
associated with AIN progression, as well as the factors
associated with regression, are poorly characterized.
Several trials support the concept that AIN progresses
to SCC, with one trial reporting rates of progression of
AINII/II (HSIL) to SCC of 11% over a median period
of 42 mo in a cohort of 72 patients enrolled in an
AIN surveillance program. Approximately one third
of this population experienced a decrease in stage
or regression of disease™. Another trial reported
progression to SCC in 3 out of 35 (8.6%) of patients
with AIN III followed for 53 mo; it is noteworthy that all
three who progressed were being treated with systemic
steroids for extended periods of time®*.

Among high risk patients, Tong et a/®® reported
a progression rate from AIN I to AIN IIT in 25 of 199
(12.6%) male patients in an anal cancer screening
clinic, equivalent to a rate of 8.1 per 100 person-years.
HIV positive patients were at the greatest risk for
progression, with a hazard ratio (HR) of 2.8 for AIN I
to III progression. Interestingly, CD4 count was not a
significant factor affecting progression rates. This study
also reported spontaneous regression rates of AIN III,
with 26 of 55 (47%) regressing from AIN III, equivalent
to an incidence of 68.9 per 100 person-years. Among
the 26 patients who spontaneously regressed, 11 (42%)
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regressed to AIN II, 11 (42%) regressed to AIN I, and
four (15%) regressed to no disease (negative biopsies).
Similar progression rates were described by Burgos et
al®® with progression occurring at 10.5/100 person-
years among 556 HIV infected men followed for 649
person-years. This trial found that being on highly-
active anti-retroviral therapy or in a stable personal
relationship with another individual were protective,
with progression rates of 2.8/100 person-years in
these sub groups, while infection with HPV strains 16
or 18 were independent risk factors for progression.
An additional retrospective study of patients with anal
cancer found that 19.6% of individuals (n = 27/138)
had previously documented HSIL, with an average time
from HSIL to cancer of 57 mo in prevalent HSIL, and 64
mo for incident HSIL®”\, Taken together, these studies
suggest that while AIN can progress to SCC, the overall
rates of progression are relatively low, are highest in
high-risk populations, and that spontaneous regression
from HSIL to LSIL and LSIL to normal will occur in some
individuals (Table 3).

HPV VACCINATION

Infection with HPV is now recognized to be responsible
for nearly all cervical cancers, 95% of anal cancers, 65%
of vaginal cancers, 50% of vulvar cancers, and 35%
of penile cancers™?", as well as a significant portion
of head and neck cancers*”’. There are over 100 types
of HPV that infect humans, with approximately 50%
infecting the anogenital tract. Some of these subtypes
are commonly found in anogenital cancers, whereas
others never are, leading to the terminology of “high-
risk” “intermediate-risk” and “low-risk” strains of HPV!'*!,
HPV types 16 and 18, and to a lesser extent 6 and 11,
are the primary oncogenic strains found in cervical and
anal cancer. These HPV strains are thought to drive
oncogenesis primarily by inducing p53 degradation and
upregulation of Rb, resulting in cellular proliferation™*"*?,
The discovery of these strains led to the creation of
vaccines targeting them. The first vaccine was designed
against HPV types 16 and 18, and was soon followed by
the “quadrivalent” vaccine targeting HPV types 6, 11,
16, and 18.

The quadrivalent vaccine was initially approved for
the prevention of cervical cancer, but has since been
shown to be efficacious in reducing rates of AIN. A
recent study demonstrated 75% reductions in LSIL and
HSIL in a population of 602 HIV negative MSM, with
rates of persistent HPV infection reduced by 95% ",
Vaccination also appears to be effective in preventing
recurrent high grade AIN when administered after
the diagnosis and treatment of high-grade AIN in HIV
negative MSM. One study reported decreased rates
of recurrent HSIL and anal cancer when vaccination
was administered after diagnosis of HSIL, with 12/88
(13.6%) vaccinated patients and 35/114 (30.7%)
unvaccinated patients developing recurrent high grade
AIN during 340.4 person-years follow up™*. Markov
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modeling has demonstrated that vaccination with
the quadrivalent vaccine for this indication was cost
effective!™!

More recently, a “nonavalent” vaccine has been
developed, adding protection against HPV types 31, 33,
45, 52, and 58 to the previous four types, with rates
of cervical and vulvar disease from these additional
strains reduced from 1.6 per 1000 person-years in
those receiving the quadrivalent vaccine to 0.1 per
1000 person-years in those receiving the nonavalent
vaccine!®!, These trials provide strong evidence that
HPV vaccination is effective at preventing progression of
AIN and cancer, thus clinicians should be knowledgeable
about HPV vaccination and advise their patients,
particularly those with AIN or at high risk for AIN/anal
cancer, to be vaccinated. Given the well-established
similarities between cervical and anal HPV-related
diseases, the CDC has recommended HPV vaccination
for children of both genders to be given at age 11 or 12,
and to men and women at high risk for AIN or cervical
intraepithelial neoplasia (CIN), or anyone not previously
vaccinated up to 26 years of age!*’.

DIAGNOSIS

As discussed, anal and cervical cancer demonstrate
similarities in tumor biology, and given the success
of cervical cancer screening programs, a similar anal
cancer screening program would seem reasonable!*®,
Anal cancer is often detected in advanced stages, with
local-regional spread, a 20%-40% rate of lymph node
involvement, and a 10% rate of metastatic disease
frequently present at the time of diagnosis based
on SEER data™!. Additionally, changes to colorectal
cancer screening (CRC) guidelines in 1997 which
eliminated digital rectal examination (DRE) as an
appropriate screening test for CRC, along with the de-
emphasis of DRE for prostate cancer screening since
2009, has possibly contributed to delayed anal cancer
diagnosis®®. Anorectal symptoms are commonly seen
in individuals presenting to gastroenterologists™!, thus
an understanding of diagnosing AIN is important for
gastroenterologists and other clinicians, particularly
as many patients with AIN are symptomatic at
presentation®?.

Anal cytology

Anal cytology is currently one mode of screening for
AIN. The technique of anal cytology consists of inserting
a water-moistened polyester fiber swab into the rectum
until encountering the rectal wall, then removing the
swab with a twisting motion while applying lateral
pressure, allowing for sampling of the transitional zone
and anal canal. The swab is then processed using a
liquid cytology technique prior to Papanicolaou staining
as with cervical specimens, and then analyzed by a
pathologist (Figure 1). Sampling can be performed by
either the clinician or the patient; the sensitivity has
been shown to be slightly higher when the clinician
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performs the procedure, though compliance may be
improved when the patient performs the sampling™.
Screening the general population with anal cytology has
not been studied and is not currently recommended.

In studies of HIV negative MSM, the sensitivity of anal
cytology reported in the literature varies, ranging from
47%-70% for the detection of AIN of any grade®***,
Clinicians need to be aware that while HSIL on anal
cytology correlates well with high-grade AIN (i.e., AIN
II or III) obtained with a biopsy, findings of ASCUS and
LSIL have been shown to have near equal distribution
for low grade and high grade AIN on subsequent
histological examination of a tissue biopsy. For this
reason, it is recommended that direct anal examination
and tissue biopsy be performed following any abnormal
anal cytology result™. Finally, given the success of HPV
testing in cervical cancer screening programs using PCR
of cytology specimens®, HPV molecular testing on anal
cytology specimens may provide improved diagnostic
sensitivity. Initial studies comparing HPV testing to anal
cytology have demonstrated equivalent sensitivity,
but thus far combining cytology with HPV testing has
not improved overall sensitivity, thus the roll of HPV
molecular testing in the diagnosis of AIN is still under
investigation®®.

High resolution anoscopy
If abnormal cytology is detected with an anal cytological
exam, the next step in management of AIN is HRA to
attempt to localize the source of atypical cells. High
resolution anoscopy (HRA) consists of examining the
squamocolumnar junction, anal canal, and perianal skin
under magnification using a colposcope in a procedure
that is very similar to colposcopy of the cervix. During
anoscopy, an anoscope is placed into the anus with
lidocaine lubrication, and then a swab soaked in 3%-5%
acetic acid solution is inserted into the anal canal while
the anoscope is removed for several minutes. After
acetic acid application, which causes an “acetowhite
change” in areas of abnormal transitional epithelium,
the mucosa is carefully inspected for changes charac-
teristic of AIN, including flat or slightly raised areas
of thickened mucosa with or without vascular pattern
abnormalities®’. Lugol’s iodine is then applied in
similar fashion, but in this case concerning lesions fail
to stain with iodine (“Lugol’s negative”) because iodine
is glycophillic and dysplastic tissues lack glycogen and
appear thick mustard colored (Figure 2). Any suspicious
lesions, including condylomas, atypical surface configura-
tions, punctuations, mosaicism, or atypical vessels,
are then biopsied under direct visualization™. Areas
with color changes seen on acetic acid staining that are
subsequently found to be Lugol’s negative are highly
suspicious for dysplasia, and are biopsied under direct
visualization during HRA. Examples of H&E stained high-
grade AIN lesions obtained from biopsies are shown in
Figure 3.

The appearance of lesions under HRA with acetic
acid staining is similar to those seen in cervical dysplasia
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Figure 1 Cytology of anal intraepithelial lesions. A: LSIL, with representative binucleate hyperchromatic cells (koilocytes) and nuclear enlargement (Papanicolaou
stain, original magnification % 400); B: HSIL, with representative markedly increased nuclear to cytoplasmis ratio as comparted to LSIL at left (Papanicolaou stain,
oil immersion, original magnification x 1000). Reproduced with permission®. LSIL: Low grade squamous intraepithelial lesions; HSIL: High grade squamous
intraepithelial lesions.

Figure 2 High-resolution anoscopy of representative examples of anal intraepithelial lesions. A: Low grade AIN lesion after acetic acid application with
representative acetowhitening; B: Low grade AIN lesion after application of Lugol's iodine with brown area representing normal uptake by glycogenated cells, and
“mustard” colored area representing negative uptake and suggestive of dysplasia; C: High grade AIN seen after application of acetic acid and the dense acetowhite
change; D: High grade AIN with concern for invasion; E: External/perianal high grade AIN after application of acetic acid; F: High grade AIN with concern for invasion.
Reproduced with permission®. AIN: Anal intraepithelial neoplasia.

(Figure 2)*. HRA is considered superior to standard be subtle in appearance. Due to the limited number of
anoscopy as shown by Camus et a®” who reported that patients with atypical findings associated with AIN in the
in a population of 102 patients [68% male; 57.3% HIV general population, HRA is ideally performed at centers
positive; mean 1.6 lesions (standard deviation 0.8) per specializing in its use rather than at clinics lacking
patient] only 38.7% (65/168) of all lesions seen using  trained experts®4,
HRA were visible with standard anoscopy™.

In addition to detection of AIN, HRA also facilitates
the application of therapies targeting AIN, which SCREENING FOR AIN
are discussed in more detail below. Although HRA is The combination of anal cytology, possibly paired
generally considered safe for patients and not difficult with anal HPV molecular testing, followed by HRA in
for clinicians to perform, substantial training time is individuals with positive results, represents a reasonable
required in order to recognize anal lesions, which can strategy to screen for AIN. However, at this time there
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Figure 3 Histologic examples of high grade anal intraepithelial neoplasia, hematoxylin and eosin stain. A: High grade AIN as demonstrated by nuclear
pleomorphism, numerous mitoses and no maturation of the epithelium (original magnification x 400); B: Microinvasion of a high grade AIN demonstrated by a
budding off of atypical cells with paradoxical maturation and a marked inflammatory response (original magnification x 200). Reproduced with permission®®. AIN: Anal

intraepithelial neoplasia.

Repeat in 12 mo in HIV+
Repeat in 24-36 mo in HIV-

/ v

Normal ASCUS
Normal
/ / / / Consider to treat
LSIL AIN I
\ HRA and /
Anal Pap Smear > Abnormal / biopsy L || Treat
\ \\ HSIL N AIN T/
/ Cancer
Inadequate Cancer

/

/

Repeat Pap Smear

Refer to surgery

Figure 4 Algorithm for diagnosis, treatment and surveillance of anal intraepithelial neoplasia. Adapted from Palefsky and Rubin, 2009, ASCUS: Atypical
squamous cells of undetermined significance; LSIL: Low-grade squamous intraepithelial lesion; HSIL: High-grade squamous intraepithelial lesion; AIN: Anal

intraepithelial neoplasia.

are no randomized clinical trials demonstrating the
value of screening at risk populations or the general
population. A randomized trial evaluating the effect
of screening for AIN on anal cancer incidence and/or
mortality would presumably be difficult given the low
incidence of anal cancer, as the number of patients
and duration of follow up necessary would likely be
prohibitive. The rationale for AIN screening instead
relies on the cervical cancer data given the similarities
between the two malignancies, as well as the identifi-
cation of certain high-risk populations that might benefit
from screening. As mentioned previously, these at-
risk populations with elevated rates of anal cancer
development include HIV-positive individuals, MSM,
women with a prior history of HPV related neoplasia
(cervical, vulvar, etc.), and individuals with a history
of solid organ transplants (Table 2)**%!. Notably, the
incidence of anal cancer in HIV+ MSM is higher than
the rate of colorectal cancer in the general population,

Baishidenge ~ WJGO | www.wjgnet.com

56

providing some support for screening this at-risk group
for anal cancer. One possible screening algorithm for
high-risk populations, e.g., HIV+ MSM, is shown in
Figure 4.

In a study analyzing cost, Goldie et af** reported
that screening for AIN in HIV+ MSM would be cost
effective, with a trend towards cost effectiveness in
post-transplant patients. Despite the elevated risk for
anal cancer in these populations, the CDC, the American
Society of Colon and Rectal surgeons, and most other
organizations do not recommend screening high-risk
groups, whereas the HIV Medicine Association of the
Infectious Disease Society of America does recommend
screening in the HIV+ MSM population™,

Screening in the inflammatory bowel disease population
Another patient population that could conceivably
benefit from AIN screening includes individuals
diagnosed with inflammatory bowel disease (IBD),
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particularly those taking potent immunosuppressive
medications for their disease, given the generally
accepted mechanism of chronic immunosuppression as
a risk factor for anal cancer’**®®, Research describing
the risk of AIN in patients with IBD is limited; most of
the literature is confined to case reports and case series.
In one study, Ruel et af®” performed a single-center
retrospective review to assess rates of HPV infection
and AIN in their cohort of IBD patients. They reported
six cases of anal SCC, nine cases of HSIL and two cases
of LSIL among their population, and demonstrated
concomitant infection with HPV in 50% of SCC cases
and all of the HSIL/LSIL cases. Of the six cases of
SCC, one patient was on immunomodulatory therapy,
defined only as “azathioprine/6-MP/methotrexate”, two
were not taking any immunosuppressive medications,
and the immunosuppressive medications of the other
three was reported as “unknown”. Although this study
suggests that individuals with IBD can develop AIN,
the report is limited by the fact that the size of the IBD
population was not noted, thus the prevalence rates of
AIN cannot be determined.

Additional studies have suggested increased rates
of HPV infection in IBD patients, particularly in those
individuals who were taking immunosuppressive medi-
cations®®, In an attempt to determine the prevalence
of AIN in IBD patients, Shah et a/'®?! performed a
cross-sectional study to determine the prevalence
of AIN in 270 patients, including 100 with IBD on
immunosuppression, 94 with IBD not on immunosup-
pression, and 76 healthy controls. This group found
a non-statistically significant trend towards a higher
prevalence of ASCUS in individuals with IBD regardless
of immunosuppressive status compared to healthy
controls (P = 0.10), but no difference in IBD patients
on vs off immunosuppressive medications (P = 0.90).
No patients in this study were diagnosed with LSIL,
HSIL or SCC, which would suggest there is no increased
risk of these conditions, at least in this relatively
small population of IBD patients. Based on the lack
of convincing data available, experts do not advocate
screening patients with IBD for AIN on a routine basis,
but it would be reasonable to consider HPV vaccination
in this group.

MANAGEMENT OF AIN

Because AIN and early anal cancer remain relatively rare
conditions and require a level of expertise to diagnose
and treat, it is recommended that individuals found
to have positive anal cytology be referred to expert
centers for HRA as well as any associated treatment.
Additionally, because AIN can be misdiagnosed, and can
progress to cancer in some yet regress in others, expert
centers are best equipped to determine which individuals
should be treated and what treatment modalities
should be considered, particularly as randomized trials
comparing treatment modalities are lacking”®.
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Topical therapy

Topical therapy consists of direct application of a
medication to either a specific lesion or to the entire
anal canal. Medications, which can be applied in some
cases by the patient, include trichloroacetic acid (TCA),
5-flurouracil, or the immune modulator imiquimod.
TCA is generally well tolerated, can be applied relatively
simply without requiring specialized equipment, and
is efficacious, with only 1-2 treatments necessary for
most patients. TCA can be reapplied during further
courses of treatment if necessary. Two retrospective
studies of small populations of biopsy-confirmed high-
grade AIN lesions reported rates of HSIL regressing to
LSIL or complete resolution in 71%-79% of cases'"’,
In a separate prospective pilot study, 46 patients
with AIN were treated with 5-flurouracil, with 39%
having complete clearance, 17% experiencing a partial
response, and 37% having no response. However, 50%
of the complete responders had recurrence of AIN at 6
mo™.,

Imiquimod therapy was evaluated in a double-blind,
randomized controlled trial of 53 HIV+ MSM, with 28
patients on active drug and 25 patients on placebo.
Of the 28 individuals on active drug therapy, 43%
experienced either resolution or downgrading of their
lesion, and 61% of imiquimod responders achieved
sustained response at 36 mo"*. Taken together, topical
therapy appears to be generally well tolerated and has
reasonable efficacy, although a substantial portion of
patients will not respond and others will recur. For these
reasons, topical therapy may best be utilized as an
adjunct to local ablative therapy.

Local ablative therapy

Local ablative therapy consists of targeted destructive
therapy, most commonly radiofrequency ablation (RFA)
or electrocautery, applied to anal lesions during an HRA
examination. Electrocautery therapy has been studied
more extensively than RFA. Chang et al’* reported a
somewhat favorable response to electrocautery therapy
for high grade AIN, with 0% (n = 0/8) of HIV negative
patients having recurrence of disease, although 79% (n
= 23/29) of HIV positive patients experienced disease
recurrence during a two-year follow up period. A more
recent observational study of 83 HIV+ MSM with high
grade AIN treated with electrocautery found that 32.5%
(n = 27/83) experienced complete response, 33.7% (n
= 28/83) partial response, and 33.7% (n = 28/83) no
response. Increased success was seen in those patients
treated with two to four sessions compared to those
treated with only one session. Similar to prior studies,
the authors noted a recurrence rate of 25% in the
responders after a median of 30 mo"®.

RFA applied to the anal mucosa to treat AIN has
been shown to be safe and tolerable, but evidence
of treatment efficacy is limited at this time””. One
retrospective clinical study of n = 74 biopsy-proven
high-grade AIN lesions in a population of 68 HIV+ MSM
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treated with RFA found 64% (n = 47/74) had resolution
or downgrading to low-grade AIN at 140 d follow up/®.
Similar results were demonstrated by Goldstone et al'’”!
who evaluated long term follow up of high grade AIN
lesions treated by RFA in HIV- and HIV+ MSM. They
reported 62% of HIV- MSM had recurrence during a
mean time of 14 mo, while disease recurred in 91% of
HIV+ MSM during a mean of follow up of 17 mo. Both
electrocautery and RFA therapy are associated with
minimal morbidity, particularly with a greater humber
of treatment sessions, but both are reasonably well
tolerated™”.

Surgical treatment

With the wide availability of the local and targeted
therapies discussed above, surgical therapy is largely
historic in regards to AIN, although still a mainstay of
therapy for anal cancer, which is beyond the scope of
this review. Surgery for AIN is associated with significant
morbidity, often requiring large excision of healthy
tissue, occasionally necessitating rectal diversion, and
yet is associated with a recurrence rate of 9%-63%""%!),
As recurrence of AIN is presumably mediated by
ongoing exposure to predisposing risk factors, notably
ongoing HPV infection, and given the improvement in
local therapy outcomes, surgical excision for AIN is not
recommended as a routine treatment option.

Surveillance of AIN
As discussed above, the recurrence rates of AIN are
significant, particularly with high grade AIN, thus post
treatment surveillance is essential. However, surveillance
programs vary, due to uncertainties regarding the most
appropriate surveillance interval as well as the best
surveillance modality (i.e., cytology alone, routine HRA,
etc.). To investigate the potential role of surveillance,
Crawshaw et af®? retrospectively reviewed 424 patients
with biopsy proven AIN who were treated with topical
or ablative therapy and then enrolled in a surveillance
program. All patients underwent annual anal cytology and
DRE, while 220 also received serial HRA examinations (the
remaining 204 only underwent HRA if cytology or DRE
were positive.) Overall, the five-year anal cancer rate
was 6% for the expectant management group and 4.5%
for the group also undergoing serial HRA, which was not
significantly different (P = 0.37). However, it is difficult
to form conclusions based on differences in surveillance
modalities because progression was rare overall: Only
two patients in the expectant management group and
one in the HRA group developed anal cancer, and all
three of these patients were considered to be non-
compliant with the recommended surveillance plan®®?.
The authors of this study proposed that for highly
compliant patients, active surveillance of AIN is effective
regardless of the method, and that compliance with the
recommended program is the most important factor in
reducing progression or recurrence of AIN.

Given the limited data regarding the benefits of
AIN surveillance, further research, ideally prospective
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randomized trials, is needed. Currently, an active clinical
study called the Anal Cancer HSIL Outcomes Research
(ANCHOR) trial is enrolling patients across 12 United
States sites. This trial aims to determine whether
screening and treatment of HSIL is effective in reducing
subsequent anal cancer in HIV+ men and women
compared with active monitoring via regular exams
(including anal cytology combined with HRA and biopsy
of any concerning lesions) vs observation. Treatments
can include imiquimod, fluorouracil, electrocautery, and
laser therapy, and should provide further insight into the
safety of these treatments'®.

CONCLUSIONS AND FUTURE
DIRECTIONS

Anal intraepithelial neoplasia is the precursor lesion
to squamous cell cancer of the anus. Although it is
accepted that AIN progresses to SCC in a subset of
patients, the actual risk of progression remains unclear.
It has been shown, however, that the progression risk is
elevated in certain high-risk groups, including: (1) those
with persistent infection with high-risk HPV strains; (2)
HIV-positive individuals, especially those with low CD4
counts; (3) MSM; and (4) individuals with a history
of HPV-mediated genital cancers (particularly cervical
cancer). Individuals in these groups will likely benefit
from enrollment into formal AIN screening programs.

AIN can be challenging to diagnose and manage,
thus referral to expert centers with the capability of
interpreting cytology and pathology, performing HRA,
and treating AIN is essential. The optimal treatment
modalities and intervals have not been conclusively
determined at this time, and recommendations are
primarily based on expert consensus and driven by
local expertise. Regardless of treatment modality, the
recurrence rates of high-grade AIN remain high, and
ongoing surveillance is recommended in patients with
history of AIN.

Novel imaging technologies may identify high risk
lesions without the need for tissue biopsy. Confocal
laser microscopy, which has been shown to be at least
as effective as tissue biopsy for detection of superficial
esophageal squamous cell cancer, might be effective for
the detection and grading of AIN®*®!, Further studies
are necessary to define the role and efficacy of confocal
laser microscopy in AIN management.

In summary, AIN is a clinically important lesion
that is frequently underappreciated by many clinicians.
Although anal cancer remains relatively uncommon,
the incidence of this malignancy is increasing. With the
availability of effective HPV vaccines, it is important for
clinicians to be aware of AIN, particularly in high-risk
groups who might benefit most from vaccination.
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