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ARTICLE INFO ABSTRACT

Article history: The incidence of anal squamous cell carcinoma has increased in the last few
Received 12 Feburary 2019 decades. Anal cancer has been associated with persistent infection with high-risk
Accepted 29 April 2019 human papillomavirus (HR-HPV) types. However, only a few data reflect the status
Available online 1 June 2019 of anal HPV infection in women with cervical neoplastic and paraneoplastic lesions.
Keywords: The objective of the present study was to investigate the distribution of HPV
Anal Cancer, genotypes and abnormal anal cytology in sexually active women with cervical
Human Papillomavirus, disease from Bogota, Colombia. We therefore performed anal cytology for type-
Prevalence HPV, specific HPV identification in 134 anal samples of sexually active women from
HPV Epidemiology, Bogota, Colombia, presenting cervical disease; using a commercial molecular
Female. technique (Linear Array®; Roche, Molecular Systems, USA). Results of anal

cytology were normal in 93.3% of samples, while the remaining 5.2% was
classified as atypical squamous cells of undetermined significance (ASC-US),
0.75% high-grade anal intraepithelial neoplasia (LGAIN-IV/IIL) and 0.75% low-
grade AIN ( (HGAIN-I). The analysis for viral infection in the 134 anal samples
showed HPV in 61.5% of the studied population. In general, higher HPV infection
values were seen in more compromised anal lesions. The most prevalent viral
genotypes were HPV-16 (27.7%), -6 (25.30%), -58 (15.70%), -18 (9.60%) and -53
(9.60%). Multiple infections were more common than single ones, and HR-HPV
genotypes were present in 69.80% of positive samples. Updating data concerning
the distribution of genotypes that infect the anal mucosa may contribute to the
implementation of strategies focused on reducing the rate of anal cancer morbidity
and mortality.

1. Introduction

Anal cancer is a relatively rare disease, been increasing in recent years in the western
certainly much less common than other digestive world (Chiao et al., 2005; Sunesen et al., 2010;
carcinomas, such as those of the colon or van der Zee et al., 2013). In the general
rectum. The incidence of this carcinoma has population, the rates of anal cancer range from
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0.7 per 100,000/year in the United Kingdom to
1.7 per 100,000/year in the United States
(Palefsky et al., 2014; van der Zee et al., 2013).
However, such prevalence can reach values
above 35/100,000 in high-risk populations such
as men who have sex with men and
immunosuppressed HIV-positive and
transplanted people (Darragh & Winkler, 2011).

Like cervical cancer, persistent infection with
high-risk human papillomavirus (HR-HPV)
genotypes has been strongly associated with the
development of anal cancer and its precursor
lesions (Chiao et al., 2005; Moscicki et al.,
2015; Poggio, 2011). More than 90% of anal
cancers are linked to anal infection with a
variety of oncogenic types of HPV (Darragh et
al., 2012; Darragh & Winkler, 2011) being HPV
16 the most frequently associated with the
development of anal lesions, followed by HPV
18 (Darragh & Winkler, 2011).

Human papillomavirus is one of the most
common sexually transmitted viruses (Faridi et
al., 2011). It penetrates the epithelium through
the microtraumas suffered during anal
intercourse. Once HPV reaches the basal and
parabasal epithelium, it enters into the cells and,
if conditions become favorable, it initiates
replication by altering the cell cycle program.
This process contributes to cell immortalization
and the subsequent initiation of anal
carcinogenesis (Pineda & Welton, 2009).

The average age at anal cancer diagnosis is
between 60 and 70 years (Darragh & Winkler,
2011; Disease, 2015). Similar to cervical cancer,
the development of anal disease takes between
one and three decades (Moscicki et al., 2015).
Although anal cytology and high-resolution
anoscopy have been used for early diagnosis of
anal premalignant lesions in  high-risk
populations, at present there are no screening
protocols for anal carcinoma diagnosis in the
general population (Darragh & Winkler, 2011).

Anal cytology was first introduced in 2005
by the College of American Pathologists in an
interlaboratory program of non-gynecologic
cytology (Darragh et al., 2012). This test is a
simple and cost-effective analysis to screen for
at-risk populations in order to decrease the
incidence of anal cancer (Original, 2006). Near
50% of anal cancers are diagnosed at late stages,
reducing the opportunity for identifying people
at risk of developing anal neoplasia (Moscicki et
al., 2015). Thus far, the impact of anal squamous

intraepithelial lesion (ASIL) screening and
treatment has not been documented (Darragh &
Winkler, 2011). Considering that this carcinoma
can be potentially controlled by screening tests
(Moscicki et al., 2015) assessment of the best
approach for the prevention, diagnosis and
treatment of anal neoplasia would help decrease
disease prevalence.

Today, vaccination has substantially reduced
the burden of infectious diseases. In this sense,
complete prevention of persistent infection by
certain virus genotypes has been demonstrated
for HPV wvaccine (Andre et al., 2008).
Vaccination protocols against HPV infection
were firstly introduced in immunization
programs as a prevention strategy for cervical
cancer and its precursor lesions. Guidelines for
the use of prophylactic HPV vaccine were firstly
introduced by the American Cancer Society
(Saslow et al.,, 2007). Recent evidence has
shown that quadrivalent HPV vaccination
significantly reduced the risk of recurrent high-
grade SIL (HSIL) and anal cancer in young men,
heterosexual men and men who have sex with
men (Deshmukh et al., 2015; Shum et al., 2015)
providing an interesting opportunity for the
development of prevention programs.

The spectrum of ASIL includes a range of
stages (from mild to severe squamous dysplasia
and anal cancer) (Pineda & Welton, 2009) and
clinical manifestations (from anal warts to
intraepithelial lesions) (Darragh & Winkler,
2011). However, symptoms are unspecific and
could include bleeding, itching, pain and
tenesmus. Often, asymptomatic patients are
diagnosed during the treatment of another
anorectal disease (Pineda & Welton, 2009;
Poggio, 2011).

Although most infections are satisfactorily
resolved, certain risk factors favor virus
persistence in the anal epithelium, contributing
to the development of precursor lesions and anal
cancer (Sunesen et al., 2010). Risk factors for
anal HPV acquisition include anal intercourse,
number of sexual partners, presence of anal
fissures, immunosuppresion and infection with
HPV in the cervix, among others (Moscicki et
al., 2015; Poggio, 2011; van der Zee et al.,
2013). Tobacco smoking has been reported as a
risk factor for the development of anal cancer
(Madeleine, Finch, & Lynch, 2013; van der Zee,
et al., 2013), and cervical HPV infection has also
been considered in several studies, since the
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cervix could act as a reservoir for the virus to
infect the anus or vice-versa (Moscicki et al.,
2015). Moreover, it has been reported that
women have twice the risk of anal HPV
infection than men (Disease, 2015).

Currently, little data  reflect  the
epidemiological profile of anal HPV infection in
sexually active women with cervical disease.
The objective of the present study was to
investigate the distribution of HPV genotypes
and abnormal anal cytology in sexually active
women with cervical disease from Bogota,
Colombia.

2. Materials and M ethods

Anal samples from 134 women (age range,
18-83 years) with cervical disease from the city
of Bogota, Colombia, undergoing routine anal
cytology were randomly collected between May
and November 2015. All patients agreed to
voluntarily participate in the study through an
informed consent. Women with HIV were
excluded. This study was approved by the ethics
committee of the institution Patolab Rx Ltd,
Bogota, Colombia. This work was supported by
The District Department of Health and the
research group from the Laboratory of Public
Health, Bogota, Colombia.

2.1.Anal Sample Collection

Samples were collected by inserting a
cytobrush 3-4 cm into the anal canal with
circular movements, to obtain the greatest
number of cells. Samples were preserved in
Cobas® PCR Cell Collection Media (Roche,
Indianapolis, Indiana, USA) and sent to the
Public Health Laboratory of the Bogota
Department of Health, Colombia.

2.2.Cytological Analysis

Samples for anal cytology were collected
using a cytobrush and placed in BD SurePath™
liquid-based Pap test (Becton Dickinson, NJ,
USA), a thin-layer cell preparation approved by
the FDA. Glass slides were stained and
mounted. Then, they were examined by two
experienced cytopathologists following the
Bethesda system criteria for the evaluation of
cervical cytological results (Solomon, 2002) and
the recommendations proposed by Darragh et al.
(Darragh et al., 2012).

2.3. HPV Detection and Typing

Nucleic acid extraction was performed using
the QlAamp Media MDx Kit (Qiagen, Hilden
Geschiftsfiihrer, Germany). Genotyping of HPV
was performed using the Linear Array HPV
Genotyping  Test  (Roche  Diagnostics,
Indianapolis, Indiana, USA) according to the
manufacturer’s instructions and the method
described by Rouleau and coworkers (Rouleau
et al., 2006). This technique allows the detection
of 37 HPV genotypes, 14 high-risk (16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59, 66, 68) and 23
low-risk (6, 11, 26, 40, 42, 53, 54, 55, 61, 62,
64, 67, 69, 70, 71, 72, 73, 81, 82, 83, 84, IS39
and CP6108), with two levels of B-globin gene
controls in order to validate the technical
procedure.

2.4 Statistical Analysis

The frequency distribution of viral
genotypes, anal cytology and graphics were
performed using an Excel® database. Data were
also processed using the IBM SPSS™ Statistics
21. Possible associations between variables were
analyzed using Fisher’s exact test and significant
associations were defined by a p value below
0.05 in all cases.

3. RESULTS

We collected 134 anal samples to detect anal
lesions and type-specific HPV infection. The
mean age of participants was 38.3 years (range,
18-83 years), and the majority of them (77%)
were between 25 and 54 years. Age at first
intercourse was mainly distributed between 15-
20 years (58%). Around 41% of participants
declared to have had a sexually transmitted
disease (STD) before recruitment to this study.

The analysis of cell smears showed that
3.59% of samples had inadequate material or
missing data and were therefore excluded from
the study. Among the suitable samples, 93.28%
showed normal cytology, while abnormal
samples (6.7%) were classified as atypical
squamous cells of undetermined significance
(ASC-US, 5.2%), high-grade anal intraepithelial
neoplasia (LGAIN-II/AIN-III, 0.75%) and low-
grade anal intraepithelial neoplasia (HGAIN-I,
0.75%).

Overall, HPV DNA was identified in 61.5%
of the studied anal samples, 69.80% of which
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corresponded to HR-HPV infections. Multiple
HPV infections were more prevalent than single
infections, appearing in 51.81% of the analyzed
samples and being more common in women
between 31 and 40 years old. Figure 1 shows the
distribution of multiple infections in the
different age groups. The number of HPV types
infecting the same anal sample ranged from two
(53.25%) up to eight different viral genotypes
(1.30%).

Table I shows HPV prevalence by age. The
highest positivity for HPV infection was
observed in the 36-40 year age group (24.10%)

followed by people aged 31-35 years (18.10%).
Figure 2 shows HPV prevalence sorted by
genotype in the studied population. Briefly, the
most common HPV types and frequencies were
HPV-16 (27.70%), -6 (25.30%), -58 (15.70%), -
18 (9.60%) and -53 (9.60%). In fact, HPV-6 and
-16 were responsible for more than half of the
anal viral infections (53.00%). As a highlight,
HPV-16 was more frequent in people between
the ages of 31 and 40 years (60.80%), whereas
HPV-58 showed the highest prevalence in
people between 26 and 30 of age (38.50%).

Table 2. Anal HPV prevalence according to age groups

HPV Positivity
Age Groups (Years)
%
20-25 10,8
26-30 14 16,9
31-35 15 18,1
36-40 20 24,1
41-45 9,6
46-50 4 4,8
>51 13 15,7
TOTAL 83 100,0
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Figure 1. Prevalence of multiple infections in the different age groups
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Prevalence of HPV genotypes in
anal samples of women
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Figure 2: Prevalence of HPV genotypes in the study population.

4. Discussion the city of Bogota, Colombia. Our results
showed a low prevalence of abnormal anal

This is the first study determining the rate of cytology (6.7%) but an overall high prevalence
HPYV infection and abnormal cytology in anal of HPV infection (61.94%). Moreover, multiple

samples from women with cervical disease in HPV infections were more frequent than single
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ones, and up to eight different viral types were
detected in the same anal sample. The infecting
viral types HPV-16 and -6 were responsible for
more than 50% of HPV infections.

Despite cytology is useful for detecting high-
grade anal lesions, the sensitivity of the method
is quite low to detect low-grade lesions
(Correlation, 2013). In fact, these authors
reported 70% sensitivity and 93% specificity in
detecting intraepithelial lesions (Correlation,
2013). High-resolution anoscopy and biopsy
diagnosis are nowadays considered the Gold
Standard for anal cancer detection. However,
their efficacy is based on the sampling procedure
and the expertise of the pathologist to identify
intraepithelial lesions (Darragh & Winkler,
2011). In this work, only 6.7% of the samples
analyzed showed abnormal results, a quite low
prevalence compared with other studies. For
instance, a recent study conducted by Robison et
al. (Robison et al., 2016) in the United States
analyzing high-risk (with cervical lesions) and
low-risk (with normal cervical cytology) women
found 41.20 and 21.70% of abnormal anal
cytology, respectively, being the latter value
almost three times higher than that obtained in
our work. In the same line, another case-control
study performed in Brazil, found that women
with cervical lesions have twice the risk of
having abnormal anal cytology(“Liquid based
cytology and HPV DNA testing using intraanal
specimens from HIVnegative women with and
without genital HPVinduced lesions.pdf,” n.d.).
Again, the prevalence of abnormal anal results
in low-risk women reported in that work was
around 18%, almost three times higher than that
obtained in our study. Evidently, the prevalence
of abnormal anal cytology varies geographically
and is tightly associated with the presence of
cervical lesions. Unfortunately, such information
was not available for women of our study with
normal cervical samples.

In this work, the prevalence of anal HPV
infection was over 60%, with approximately
75% corresponding to HR-HPV genotypes. In
plain numbers, over 43% of the recruited
patients showed HR-HPV types in their anal
samples. This value is extremely high when
compared with that obtained by other authors
studying similar patient cohorts. In this sense, a
systematic review performed by Stier and
collaborators(Stier et al., 2015) showed that
HPV prevalence in anal mucosa from HIV-

negative women with signs of cervical disease
ranged from 23 to 36%, lower than that reported
in the present work. Moreover, Hernandez et
al.(Hernandez et al.,, 2015) found that age
younger than 30 years increased the risk for anal
HPV infection, while in the current work the
highest HPV prevalence was found in women
aged 36-40 years. This situation could be
explained by differences in sexual behavior or
age at first intercourse.

In the study performed by Schelcht et al.
(Schlecht et al., 2012) in a group of young
women of non-Caucasian and/or Hispanic
ethnicity (mean age 18 years), the prevalence of
anal HPV reached 42%, a quite high value
considering that these women did not present
cervical disease. This could be reflecting
differences in anal HPV prevalence mostly
associated with sexual behavior and/or transient
HPYV infection mainly seen in young girls.

The presence of multiple HPV types in the
anal mucosa constitutes a risk factor for disease
development and progression (Poggio, 2011). In
our study, the majority of the analyzed patients
presented multiple HPV infections (from two up
to eight different HPV types in the same anal
sample), suggesting that the women belonged to
an atrisk population for anal disease
development. However, cohort studies
performed by Goodman et al. (Goodman et al.,
2008) and Shvetsov et al.(Shvetsov et al., 2009)
found that anal HPV infection was quite
transient, with a median time for viral clearance
of 5 months against 6-18 months reported for
cervical HPV infection (Stanley, 2009).
Therefore, the presence of multiple HPV-DNA
types in the anal mucosa could only be the
reflection of multiple transient HPV infections
due to sexual activity.

Approximately 90% of anal carcinomas are
caused by several HPV genotypes. In this sense,
HPV-16 has been the most frequent viral type
involved in anal cancer, being present in more
than 75% of anal carcinomas (Moscicki et al.,
2015; Poggio, 2011). In our study, HPV-16 was
the most prevalent HPV type (26.40%).
Contrarily, a study performed by Valari and
coworkers (Valari, Koliopoulos, Karakitsos,
Valasoulis, & Founta, 2011) showed that HPV-6
and HPV-18 were the most common HPV types
in the anal mucosa. Our data partially agree with
those results, since HPV-6 was second in
prevalence. In a the study performed by Castro
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and coworkers (Castro et al., 2017) analyzing
sexually active women between 22 and 29 years
from Costa Rica, the prevalence of anal HPV
was 31.60%, similar to the one obtained in the
present study for practically the same age group
(28.40%). However, they found only 33% HR-
HPV types, with an HPV-16 prevalence of only
3%. These results contrast with the 43.28% HR-
HPV infection and the 27.70% HPV-16
prevalence reported here, further demonstrating
that anal viral dynamics is quite different in
different populations.

Considering the high frequency of anal HPV
reported in the present work, anal cytology and
HPV-16 screening would be an effective
strategy to detect low grade ASIL in women
with a history of cervical disease, since they are
at high risk of vaginal, vulvar and anal
cancer(Madeleine et al., 2013) As in the cervix,
screening for anal disease could be done through
the HPV test, leaving anal cytology for patients
positive for the molecular test.
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