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Abstract
The high incidence of anal dysplasia is related to many factors. The infections caused by HPV and HIV seem to
be determinants of the following anal Pap smear changes: atypical squamous cells of undetermined significance
(ASCUS), low-grade anal intraepithelial neoplasia (LAIN) and high-grade anal intraepithelial neoplasia (HAIN). Highrisk HPV infection is confirmed by the HPV DNA test, using hybrid capture technology. Screening for anal lesions
should be complemented with the anal Pap smear protocol and high-resolution anoscopy. The aim of this study was
to evaluate the influence of the high-risk HPV DNA test on screening for anal lesions. We evaluated 70 HIV-positive
and negative patients who had previously had anal intercourse, at CRT/AIDS São Paulo from January 2013 to
December 2013. All of the patients underwent the high-risk HPV DNA test, anal Pap smear protocol and highresolution anoscopy. The anal lesions were treated with 90% trichloroacetic acid (TCA) and 5% imiquimod for 12
weeks. The statistical analysis was performed using hypothesis tests on proportions and the significance level was
set at less than 5%. 31 HIV-positive male patients, 19 HIV-negative male patients and 20 HIV-negative female
patients were evaluated. 28 HIV-positive patients were positive for the high-risk HPV DNA test and 29 patients were
positive for the high-risk HPV DNA test and had anal dysplasia. Our conclusion is that it was more common for HIVpositive patients to be infected with oncogenic HPV and the oncogenic HPV was more frequent in patients with anal
dysplasia.
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Introduction
The high incidence of anal dysplasia is related to many factors. This
dysplasia is described as high-grade anal intraepithelial neoplasia
(HAIN), low-grade anal intraepithelial neoplasia (LAIN) or atypical
squamous cells of undetermined significance (ASCUS). The factors
that are important in such cases include epidemic infection caused by
the human immunodeficiency virus (HIV), conditions of low systemic
immunity, long use of highly active antiretroviral therapy (HAART),
coexistence with preceding anal intercourse (i.e. among men who have
with men, MSM) and infection caused by the high-risk human
papillomavirus (HPV) [1,2].
Presence of anal carcinoma is linked with high-risk HPV infection,
as is seen in cases of cervical, vaginal, vulvar and penile cancer [3].
HIV infection has changed the epidemiological profile of anal
squamous cell carcinoma (ASCC), and the rate is at least twice as high
in HIV-positive as in HIV-negative individuals [3,4]. Previously,
ASCC was evident in elderly female patients, whereas nowadays young
male patients with this cancer are seen [5]. ASCC is now considered to
be directly related to sexually transmitted disease, since it has been
shown to have a close relationship with HPV infection [6].
The prevalence of anal dysplasia in transplant patients has been
increasing, thus showing a rise in the risk of anal cancer. A study on
MSM who were renal transplant patients found that 20% had AIN and
47% had high-risk HPV infection [7].
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The screening procedures for anal dysplasia include anal Pap
smears and high-resolution anoscopy [8]. High-risk HPV infection is
confirmed by means of the HPV DNA test, using hybrid capture
technology [9]. All of these tests seem to be effective in screening for
anal dysplasia and anal cancer [10]. Recent studies have suggested that
screening programs are cost-effective among the population that has
previously had anal intercourse [10,11].
An Australian meta-analysis has suggested that anal HPV and
cancer precursors are common among MSM. However, it was found
that the progression to cancer was lower than it was for cervical precancer lesions. There was no HAIN regression and most of the HIVpositive patients were recruited from clinics, while the HIV-negative
patients were recruited from the community. The same study
suggested that further prospective studies should be conducted inorder
to develop anal cancer guidelines for patients with previous anal
intercourse, with biomarkers to establish which patients would be at
higher risk of progression to anal cancer and which would be likely to
regress [12].
The aim of the present study was to evaluate the influence of highrisk HPV DNA test on screening for anal lesions [13].

Material and Method
This study was a cross-sectional descriptive case detection
investigation, conducted in two study groups: HIV-positive and HIVnegative patients. We evaluated 70 HIV-positive and HIV-negative
outpatients who had previously had anal intercourse, at CRT/AIDS
São Paulo, in Brazil, from January 2013 to December 2013. The study
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was approved by the Research Ethics Board of CRT/AIDS São Paulo.
All of these patients had been referred to undergo the anal lesion
screening protocol, by infectologists. These patients had previously
had anal intercourse and were either HIV-positive or HIV-negative.
The HIV-positive patients were receiving HAART.
The screening consisted firstly of a general clinical evaluation.This
was followed by an anal Pap smear, a hybrid capture high-risk HPV
DNA test and high-resolution anoscopy. The anal Pap smear was
collected from the anal canal using a cytobrush: the swab was rotated
in a cone-shaped arc against the anal canal for 30 seconds and the
resultant material was smeared onto a glass slide and immediately
fixed in ethanol for cytological evaluation [14,15]. The specimens were
analyzed by a pathologist and reviewed by a senior pathologist. They
were classified as normal, atypical squamous cells of undetermined
significance (ASCUS), LAIN or HAIN [16].
The high-risk HPV DNA test was performed using a Dacron® swab
at an insertion distance of 3 cm, blindly into the anorectal canal. The
swab was moved in and out for 15 seconds while rotating to sample all
sides of the anal canal. The swab was then immersed in PreservCyt®
liquid-based cytological solution. The test uses probes for 13 types of
oncogenic HPV: 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59 and 68.
Specimens are positive for HPV if the target signal is greater than one
[9].
High-resolution anoscopy was performed after topical application
of 3% acetic acid in the anal canal for 2 minutes. The presence of
lesions and their locations in the anal canal, tinctorial characteristics,
appearance, surface characteristics and vascular profile were observed
in accordance with a modified version of the Barcelona classification
(2002) [17].
The patients presenting anal warts that were identified during the
anoscopy were treated with 90% trichloroacetic acid (TCA) and 5%
imiquimod for 12 weeks [18].
All of the results were analyzed using hypothesis tests on
proportions and the significance level was set at less than 5% [19].

residual lesions after this treatment.These patients were subsequently
reevaluated every six months.
We did not identify any cases of HAIN or ASCC.
The HIV-positive group was quite similar to the HIV-negative
group, since the viral load was low and the CD4 T lymphocyte count
was high.
We conducted a series of proportion tests using several hypotheses.
First, we tested the relationships between the high-risk HPV DNA test
and the presence of anal warts, but found no difference between the
groups (p=0.4667). These outcomes are presented in Table 1.
HPV -

HPV+

Presence of anal warts

7

25

Total patients

15

55

Proportion of anal warts

47%

45%

p-value of test

0.4667

Table 1: High-risk HPV DNA test and anal warts in HIV-positive and
negative patients.
Next, we compared the presence of anal warts in the HIV-positive
group and the HIV-negative group. We did not reject the null
hypothesis of no difference between the groups (p=0.1471). The results
from the estimates are presented in Table 2.
HIV-

HIV+

Presence of anal warts

20

12

Total patients

39

31

Proportion of anal warts

51%

39%

p-value of test

0.1471

Results

Table 2: Presence of anal warts in HIV-positive and negative patents.

20 women and 50 men were evaluated. The mean age of the women
was 39.7 years and the mean age of the men was 34.3 years. All of the
women were HIV-negative, 19men were HIV-negative and 31 men
were HIV-positive.

Subsequently, we analyzed the relationship between the high-risk
HPV DNA test and HIV-positive and negative patients. This showed
that high-risk HPV DNA was more common in the HIV-positive
group than in the negative one (p=0.0163).These results are showed on
Table 3.

13 women were found to have anal warts during high-resolution
anoscopy, 4 showed LAIN and 3 showed ASCUS. 11 womenwere
positive in the high-risk HPV DNA test. The women with anal warts
were treated with 90% TCA and 5% imiquimod. There were no
residual lesions after this treatment.
7 HIV-negative men were found to have anal warts during highresolution anoscopy, 1 showed LAIN and 8 showed ASCUS. 16 HIVnegative men were positive in the high-risk HPV DNA test. These
patients with anal warts were treated with 90% TCA and 5%
imiquimod. There were no residual lesions after this treatment.
The average CD4 T lymphocyte count was 574 and the viral load
was undetectable in the HIV-positive group. 12 HIV-positive men
were found to have anal warts during high-resolution anoscopy, 7
showed LAIN and 9 showed ASCUS. 28 HIV-positive men were
positive in the high-risk HPV DNA test. These patients with anal warts
were treated with 90% TCA and 5% imiquimod. There were no
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HIV-

HIV+

HPV

27

28

Total patients

39

31

Proportion of HPV

69%

90%

p-value of test

0.0163

Table 3: Presence of high-risk HPV in HIV-positive and negative
patients.
Finally we analyzed the relationship between a positive high-risk
HPV DNA test result and the anal Pap-smear findings. This showed
that high-risk HPV test was more common in the patients in which
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the anal Papsmear was correlated with dysplasia (p=0.0121).These
outcomes are presented in Table 4.
HPV-

HPV+

Anal dysplasia

3

29

Total patients

15

55

Proportion of anal dysplasia

20%

53%

p-value of test

0.0121

Table 4: Presence of high-risk HPV in relation to anal dysplasia
findings.

Discussion
It was shown that high-risk HPV infection was more common in
HIV-positive patients. This finding merits discussion because, even
with high CD4 T lymphocyte counts,high-risk HPV is commonly
reported [20]. We found in a previous study that a low CD4 T
lymphocyte count was an important factor relating to appearance of
anal warts and dysplasia in HIV-positive patients [2].
The incidence of anal cancer in MSM is very high,even after
HAART. There are high rates of HPV infections and HPV lesions.
This reflects the growing HIV epidemic and increasing longevity of
HIV-positive individuals. Screening with anal cytological tests could
benefit patients who are at higher risk of developingASCC.Patients
with LAIN and HAIN found through anal Pap smears should be
submitted to biopsies to confirm the anal dysplasia [21].
Anal Pap-smear tests are commonly offered to patients who are at
higher risk of anal cancer. However, high-resolution anoscopy
provides additional evaluation even for patients with negative Pap
smears [22,23].
Papaconstantinou et al. found that anal cytological tests alone were
not accurate for detecting anal dysplasia in patients with anal warts.
Positive cytological tests need to be further investigated with biopsies.
A positive high-risk HPV test could identify low-risk lesions that have
greater potential for progression to advanced disease. The test
increases the sensitivity of anal cytological screening [24].

development of LAIN, HAIN and ASCUS, and that HIV-positivity
increases the risk of disease in HPV-positive subjects [27]. Today, the
high-risk HPV DNA test would be helpful for screening patients with
anal dysplasia [21].

Conclusion
Our conclusion is that it was more common for HIV-positive
patients to be infected by oncogenic HPV and the oncogenic HPV was
more frequent in patients with anal dysplasia.
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