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Comparison between anal cytology, high-resolution anoscopy and
HPV DNA genotyping by polymerase chain reaction in the post-
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por reacao em cadeia da polimerase no sequimento pos-operatorio de
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ABSTRACT

Aim: to evaluate the presence of subclinical HPV-induced anal lesions with anal cytology, High-Resolution Anoscopy (HRA) and HPV
genotyping by polymerase chain reaction (PCR) in the follow-up of treated condylomata acuminata (CA). Methods: seventy-nine male
patients were included. One month after anal CA eradication, the patients underwent brush samples collection for anal cytology and
PCR, and HRA with biopsy of acetowhite lesions. These methods were compared within all patients and between groups, according to
Human Immunodeficiency Virus (HIV) infection status: HIV-negative; HIV-positive with TCD4 count above and below 350 cells/mm3.
Results: the most frequent HPV types were 6 and 16. HPV DNA was isolated in 92%. HIV infection was associated with a higher
number of oncogenic HPV types (p=0.038). All patients with negative PCR had negative HRA and cytology. There were no differences in
cytological, HRA or histopathological findings between groups. Conclusion: the association of the findings of cytopathology, HRA and
genotyping of HPV refined the diagnosis of HPV-induced lesions. The degree of immunodeficiency was not associated with increase in
remnant HPV-induced anal lesions.

Keywords: Papillomavirus Infection. Anal Canal. Condylomata Acuminata. Polymerase Chain Reaction. High-Resolution Anoscopy. Anal

Intraepithelial Neoplasia.

INTRODUCTION

uman Papillomavirus (HPV) is the most common
H agent of sexually transmitted infections(STI)'. It is
responsible for anorectal lesions such as condylomata
acuminata (CA), squamous cell carcinoma (SCC) and
its precursor, intraepithelial neoplasia®?. CA is usually
the first clinical manifestation of the STI, and it triggers
the workup to diagnose and treat concurrent infections
such as the one by the Human Immunodeficiency Virus
(HIV).
Treatment methods for CA are potentially
expensive,  time-consuming and  not
complications. Recurrence rates are up to 88%,

without

depending on the used therapeutic method?3. HPV 6
and 11 are low-risk types associated to most of the CA
cases, and they are linked to coinfection with other HPV
types in about 50% of the lesions?, including high-risk
types associated to anogenital SCC#*¢. Treatment of CA
does not eradicate the virus at the site of infection?3, and
coinfection with other HPV types, mainly HPV 16, can
be considered a risk factor for the development of anal
SCC"’. Post-eradication follow-up of CA patients aims
at, besides preventing recurrence, screening patients at
risk for SCC precursors.

The workups to be performed during the
follow-up are questionable and challenging. Current
practice on screening for anal intraepithelial neoplasia
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(AIN) with the objective of preventing anal squamous cell
carcinoma (SCC) includes anal cytology, high-resolution
anoscopy (HRA)®, and, more recently, HPV genotyping,
which makes the investigation of these other HPV
manifestations also challenging?.

The ideal method for screening referred by
most authors is the HRA due to the high incidence of
false negatives in the anal cytology?. Others have stated
that its association with cytology adds effectivity>. HPV
DNA genotyping tests have already been assessed for the
screening of precursor lesions of anal SCC#. However, no
study has shown these methods as CA follow-up of to
reduce recurrence of warts. The current literature is not
clear which the best single or combination test to detect
subclinical remnant lesions are. Furthermore, whether
the immune status may predispose to higher grade
dysplastic lesions is also questionable.

Our aim is to evaluate whether the association
of anal cytopathology, HRA and HPV DNA genotyping
increases the sensitivity of diagnosis of the remnant
HPV-induced subclinical lesions in MSM, as well as
to verify if PCR genotyping has similar findings to the
association between HRA and cytological examinations.
Along with them, we ought to determine if the degree
of immunodeficiency is associated with the increase of
the remnant HPV-induced anal lesions.

PATIENTS AND METHODS

Seventy-nine male patients older than 18 years
from the colorectal outpatient clinic of our institution,
were included after treatment of biopsy-confirmed
condylomata acuminata of the anal margin and/or canal,
from June 2015 to June 2017. This study was approved
by the research board under the Brazilian National
Ethics Approval numbers 67182316.6.0000.0061 and
67182316.6.3001.5505, and protocol numbers 2.274.432
and 2.336.126.

We excluded those receiving chemo and/or
radiotherapy or with previous surgical or radiotherapy
treatment for SCC of the anorectal region, or HIV
positive patients not using or with irregular highly active
antiretroviral therapy (HAART) use.

The treatment was performed according to the
institute’s protocol described by Manzione et al.3, which

consists of treating lesions external to the pectineal line
with 25% podophyllin solution in solid Vaseline or 90%
trichloroacetic acid in the proximal anal canal, after
specimen retrieval for histological confirmation of CA. Up
to four applications were performed. The residual warts
were removed by surgical resection, under local anesthesia
or rachianesthesia, using scissors and electrocauterization
of the small lesions and bleeding points. Patients with no
clinical signs of CA or other HPV-related anorectal disease
after 30 days of the initial treatment were included from
the study, receiving the proper information and signing
a study Informed Consent Term before the collection of
samples.

Shortly after the inspection of the anal margin
for confirmation of the absence of lesions, three cellular
samples were acquired by inserting a Cytobrush into the
anal canal up to four centimetres from the anal border, and
these were retrieved by doing five rotational movements.

The first Cytobrush sample was stored in a
ThinPrep tube with 20 mL PreservCyt solution (Hologic,
USA). HPV DNA extraction was done according to the
QIAmp DNA Mini Kit protocol (Qiagen, Japan), and the
specimens tested for the presence of HPV by Linear Array
following manufacturer’s instructions (Roche Diagnostics,
Switzerland), and amplified samples by use of the Perkin-
Elmer GeneAmp PCR System 9700 according to the linear
matrix protocol. We classified as oncogenic HPV types 16,
18, 26, 31, 33, 35, 39, 45, 50, 51, 52, 53, 55, 56, 58,
59, 66, 68, 73 and 82°. We were not able to perform
the genotyping tests in four patients due to unavailability
of kits. However, data from those subjects were used to
carry out other analysis.

The other two obtained samples were brushed
on a histological glass and immediately fixed in ethanol,
then underwent Pap testing using standard cytopathology
laboratory equipment and analysed by two expert
cytopathologists from the Institute. The highest observed
degree of dysplasia between the samples was considered.
All positive acetowhite lesions detected by HRA were
biopsied for histological confirmation.

All HRAs were performed by the
professional. After the initial inspection, a gauze soaked in
3% acetic acid solution was applied to perianal skin. Within
two to three minutes, the examination was performed
with the magnification to search for whitish lesions that

same
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contrasted with the adjacent squamous epithelium,
referred as acetowhite. The differentiation of scar ring
lesions was made by the use of the 1% toluidine blue
solution. Then, the dentate line was located by anoscopy,
and another soaked gauze was placed for two minutes,
with subsequent investigation of the acetowhite lesions of
the anal canal, with the colposcope. All acetowhite lesions
were considered positive examination and biopsied for
histological confirmation.

Low Anogenital Squamous Terminology (LAST)
classification® was followed. We classified the normal
finding as negative cytology, and positive the other
cytopathological findings (ASCUS, ASC-H, LSIL and HSIL).
The histopathological findings were classified as normal
when chronic non-specific inflammatory process, and
both HSIL and LSIL were seen as positive biopsy. Two
biopsy samples were lost and excluded from this analysis.

Three groups of individuals were assessed
according to the immunological status: (I) 20 HIV-negative
patients, mean age 34.3 years; (Il) 40 HIV-positive patients
with CD4 T-lymphocyte count above 350 cells/mm3,
mean age 39.2 years; (lll) 19 HIV-positive patients with
CD4 T-lymphocyte count below 350 cells/mm3, mean age
45.8 years. There was a difference between the groups
regarding age (p = 0.022).

We named CytoHRA the association between
HRA and cytological examinations. Individuals with any
positive HRA or positive cytology were grouped as positive
CytoHRA, and both normal findings, negative CytoHRA.
Sensitivity of the methods were analysed using the HRA-
guided biopsies as gold standard.

The statistical analysis was performed using
SPSS v.22 (IBM Analytics, Armonk, USA), using chi-square
tests for categoric variables and Pearson or t-test for the
continuous, considering 95% confidence interval. When
there was a statistic difference, post-hoc Bonferroni test
was added. Comparison between methods was calculated
using Kappa Index, and the results were evaluated
according to Landis and Loch®.

RESULTS

No differences between groups were found
regarding cytology, HRA (Table 1) or guided biopsies
(Table 2). Forty-six (58.2%) HRA were positive for

acetowhite lesions and biopsied. Histologic low-grade
sguamous intraepithelial lesions (LSIL) were detected in 26
(59.1%) of the biopsies and HSIL in 2 (4.5%), both in HIV
seropositive patients, one in each group.

Table 1. Total frequency of anal canal cytology and High-Resolution
Anoscopy findings after one-month-follow-up posttreatment of margin
and/or anal canal lesions.

Cytology GROUP
p
Finding Group !  Group Il Group Il
Inconclusive Oo 30 Oo
(0.0%) (7.5%) (0.0%)
Normal 4 o ? o > 0
(20.0%) (22.5%) (26.3%)
6 3 3
ASCUS (300%) (7.5%) (15.8%)
0.390
LSIL 10 22 11
(50.0%) (55.0%) (57.9%)
0 2 0
ASC-H (00%) (50%) (0.0%)
0 1 0
HSIL 00%) (2.5%)  (0.0%)
HRA -
Locationof ~ Group!|  Group Il Group lll
Positive
Normal 9 15 9
(45.0%) (37.5%) (47.4%)
Margin 10 30 10
(5.0%) (7.5%) (5.3%)
0.980
Canal / 17 6
(35.0%) (42.5%) (31.6%)
Canal + 3 5 3
Margin (15.0%) (12.5%) (15.8%)
Total 20 40 19 79
(25.3%) (50.6%) (24.1%) (100%)

ASCUS - Atypical squamous cells of undetermined significance, LSIL — Low
grade squamous intraepithelial lesion; ASC-H — Atypical squamous cells-
-cannot exclude high-grade squamous intraepithelial lesion; HSIL — High
grade squamous intraepithelial lesion.
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Table 2. Total frequency of findings of 44 biopsies quided by High-
Resolution Anoscopy one month after treatment of margin and / or anal
canal lesions.

Biopsy GROUP
p
Finding Group!l  Group Il Group
2 6 3
CNIP (200%) (24.0%) (33.3%)
Condyloma 1 3 1
y (10.0%) (12.0%) (11.1%)
0.896
LSIL 7 15 4
(70.0%) (60.0%) (44.4%)
1 1
Total 10 25 9 44
(22.7%) (56.8%) (20.5%) (100%)

CNIP - Chronic nonspecific inflammatory process; LGAIN- Low-grade
squamous intraepithelial lesion,; HSIL — High-grade squamous intraepi-
thelial lesion.

Table 3. Total frequency of Human Papillomavirus Genotyping findings by
anal canal lesions in 74 patients.

HPV DNA was isolated in 92% of the subjects.
Eighty-five percent had more than one viral type, and
of these, about 76% had at least one oncogenic type.
Thirty-five types of HPV were identified. Type 6 and 16
were the most frequent, isolated in 33.3% and 29.3%
of the patients, respectively. Besides 16, four different
oncological types were identified: 52, 53, 58 and 68.
There was no difference in the frequency of the virus
types among the groups, except for types 62 and 81, both
found in 21% of the individuals in group Il and in less
than 5% of the others (both with p = 0.040). The finding
of oncogenic types was statistically similar according to
HIV status (p = 0.102) (Table 3).

There was no difference in the total or between
groups (p=0.468) (Table 4) comparing cytology and
HRA, and there was a poor Kappa-Cohen agreement
(k=0.155). None of the patients with diagnosed histologic
HSIL presented cytologic HSIL. Thirty patients (40.5%) had
negative CytoHRA, with no difference between groups (p
= 0.467) for this test association.

Polymerase Chain Reaction one-month posttreatment of margin and/or

PCR GROUP

o Total p
Finding Group | Group I Group Il

Negative 3(17.6%) 3(7.7%) 0(0.0%) 6 (8.0%)
Non-oncogenic 5(29.4%) 5(12.8%) 2 (10.5%) 12 (16.0%) 0.102
Oncogenic 9 (52.9%) 31 (79.5%) 17 (89.5%) 57 (76.0%)
Total 17 (22.7%) 39 (52.0%) 19 (25.3%) 75 (100%)

Tabela 4. Comparison of anal canal cytology findings and margin and anal canal High-Resolution Anoscopy one-month posttreatment of margin

and/or anal canal lesions.

Positive HRA Negative HRA
Group Positive Negative Positive Negative Total p
Cytology Cytology Cytology Cytology
I 8 3 8 1 20 (26.3%)
Il 21 4 6 6 37 (48.7%)  0.468
Il 8 3 5 3 19 (25.0%)
Total 37 (48.7%) 10 (13.2%) 19 (25.0%) 10(13.2%) 76 (100%)
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Assessing the results of CytoHRA and PCR, there
was moderate Kappa-Cohen agreement (k=0.286), and a
difference in the frequencies found in group Il in relation
to the other groups (p = 0.042). There was no positive HRA
or cytology when the PCR was negative. Likewise, all 45

positive HRA had viral types on PCR (Table 5), and the only
two cases of histologic HSIL had oncogenic types on PCR.

Sensitivity, specificity, negative and positive
predictive values and accuracy of both anal cytology and
HPV genotyping are depicted in table 6.

Table 5. Comparison between the presence of HPV types detected by PCR and the finding of anal lesions by cytology and/or High-Resolution Anos-

copy after treatment of margin and / or anal canal lesions.

Positive CytoHRA

Negative Anal CytoHRA

Group p
PCR-O PCR-NO PCR-N PCR-O PCR-NO PCR-N
I 7(41.2%) 2(11.8%) 0(0.0%) 2(11.8%) 3(17.6%) 3(17.6%)
| 24 (63.2%) 2 (5.3%) 0 (0.0%) 7 (18.4%) 2 (5.3%) 3(7.9%) 0.042
Il 8(42.1%) 2(10.5%) 0(0.0%) 9 (47.4%) 0 (0.0%) 0 (0.0%)
Total 39(52.7%) 6(8.1%) 0(0.0%) 18(24.3%) 5(6.8%) 6 (8.1%) 74

PCR-O: HPV oncogenic type; PCR-NO: HPV non-oncogenic type; PCR-N: negative.

Tabela 6. Comparison between diagnostic methods in one month after treatment of margin and / or anal canal lesions.

Cytology HRA CytoHRA PCR CytoHRA + PCR
Sensitivity 84.9% 100% 100% 100% 100%
Specificity 29.5% 75% 73.2% 14.3% 14.6%
PPV 46.5% 75% 75% 46.3% 46.9%
NPV 72.2% 100% 100% 100% 100%
Accuracy 52.2% 85.7% 85.1% 50.7% 51.4%

HRA — High-Resolution Anoscopy, CytoHRA — Association between anal cytopathologic exam and High-Resolution Anoscopy, PCR — polymerase
chain reaction, PPV — Positive predictive value, NPV — Negative predictive value.

DISCUSSION

The present research aimed to compare HPV
genotyping by PCR to HRA, HRA-guided biopsy and
cytology after one month of eradication of marginal
and anal canal condylomata acuminata. The available
literature describes the examinations as diagnoses of
AIN or condylomas, or as a screening for AIN and anal
SCC. To our knowledge, this is the first study that has
followed-up those patients treated for such lesions.

There is currently no consensus regarding
the follow-up of patients after CA eradication. As
far as we know, guidelines do not agree on the first
workup or periodicity of assessments, usually ranging
from three to six months'’. Follow-up of SIL can be
comparable since these lesions share aetiology factors
with CA. However, the latest guideline updates, from
the American Society of Colon and Rectal Surgeons
(ASCRS)® the German-Austrian consensus*
recommend AINs to be followed every three or six

and
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months according to the type of presented dysplasia.
However, those guidelines diverge from the protocols
followed by Institutes with great experience treating
anal HPV in the United States®''. Due to the difficulty
to differentiate remnant lesions from recurrence and
from reinfection, our group believes that one month
is a more appropriate interval for the evaluation of the
recurrence of subclinical lesions, so we have indicated
these earlier follow-up after the eradication of visible
CA3. It is a convalescence period, when the patient is
unlikely to be reinfected, since most likely he has not
had sexual intercourse after the treatment yet, and
wound healing is mature enough so the scars cannot
be mistaken by viral lesions'2.

HIV, in addition to the known effects on
systemicimmunity, alsoreduceslocal perianalimmunity'2.
The introduction of HAART, and its availability in the
Brazilian public health system, allowed the increased
survival of HIV-positive subjects to demonstrate the
effects of chronic HPV infection''>. Despite what is
expected, HAART does not seem to be associated with
a reduction in the risk for SCC. Actually, the literature
shows a progressive increase in the incidence of anal
SCC in individuals with risk factors, reaching values
similar to those of SCC of the cervix prior to the Pap
test®'416, For this population, progression of latent HSIL
infection may reach 50% in two years, and the risk of
progression to life-threatening invasive cancer ranges
from 10 to 50%57.

The immunosuppressed MSM population,
including those with HIV, is at increased risk for anal
SCC and its precursors' '8 That risk increases when
the individual presents anal warts'. Since the risk of
recurrence of the verrucous lesions is high, and there
are recommendations as to screen them for SCC,
we opted to follow these patients after the initial
treatment.

In our study, HIV positive participants are
older than the seronegative ones. We think this is
related to the peculiarities of our Infectious Diseases
care: HIV-seropositive individuals have been followed
since their initial diagnosis of the viral infection in the
lIER infectology clinic and referred to the colorectal
department when presenting perianal lesions, while
seronegatives were referred from the primary care

system to our outpatient clinic. Some authors report that
rates of HPV infection in men remain stable throughout
life?0, as well as high levels of sexual activity with new
partners may contribute to the high prevalence and
non-reduction of anal HPV infections in older men
who have sex with men?'. Therefore, more than just
persistent infection, these individuals have high rates of
newly acquired HPV?'.

As shown in Chart 2, histopathological
examination confirmed diagnosis of SIL in 73.2% of
the HRA acetowhite lesions, similar to that found in the
literature'?. Data from a review by Schim van der Loeff
et al.”®in 2014 referred to HSIL incidence rates between
3.3% in HIV seronegatives and 15.4% in HIV-positive
MSM, percentages close to our results. The number
of these findings, however, was very low for statistical
difference and to support decision making.

Regarding the cytopathological reports
with HRA characteristics of the individuals, we had a
correlation in roughly half (53.3%) of the cases. Of
these, 20% also had negative PCR. The sensitivity of the
latter method, close to 90%22 and 100% in this study,
is higher than the sensitivity of anal cytology, described
as high as 75%222% and seen in our statistics as 84.9%.
An interesting contribution to posttreatment follow-
up can be made by the introduction of PCR, when we
consider that the gold standard, HRA-guided biopsy, is
not yet available for a large part of the population, and
some of those individuals could benefit from it.

The finding of HPV 6 as the most frequent viral
type corroborates previous findings as the volunteers
of this study were previously treated by perianal
condylomas?*. Type 16, most frequently associated
with HPV-induced neoplasms, was found in about 29%
of the subjects, percentages close to the 39% as seen
by Nishijima et al.’®, and 31,5% by Hidalgo-Tenorio et
al.?2, both during SCC screening.

HIV patients had a higher incidence of
oncogenic types, regardless of the CD4 count, in
agreement with data from the group at the University
of San Francisco?>?%. We found similar results when
comparingoncogenic HPV in 35.3% of the seronegatives
for HIV, with statistical difference for HIV-positive.

We did not diagnose the HPV types of the
treated lesions prior to the inclusion of the volunteers in
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the study, which, together with the small sample size,
may be a limiting factor of the present study. However,
as demonstrated by several authors?#?¢, the etiological
factor of anal condylomata is HPV, and that authorizes
the omission of HPV-genotyping for the treatment and
the presumption that the patient with this wart lesion
is a carrier of the virus in the region. Besides that, the
treatment does not change according to the virus type.
D'Ambrogio et al.?* report that viral types 6 and 11 are
more related to condyloma recurrence. In this context,
we suppose that the detection of certain types in
post-treatment PCR suggests a closer follow-up of the
patients in whom they were detected. Therefore, the
sequence of this research should bring such answers.

We found a great correlation between the
negative comparing CytoHRA tests and PCR. The
literature reports up to 100% negative predictive value
(NPV) for PCR in the detection of anal canal infection by
HPV?22, This test seems to be promising in the exclusion
of local disease by this virus, both in the screening for
SCC and in post-eradication disease follow-up. We can
suggest that the patients should initially be followed
up by PCR, after 30 days of eradication of the lesions,
reserving HRA for the positive cases.

We found a similarity between the
histopathological and genotypic findings for HPV. The
NPV of PCR in this study was 100%, and despite the
low number of cases, we should consider it to discard
the remaining HPV-induced lesions in the selection of
patients to perform HRA. A follow-up study of these
individuals may also suggest whether a negative
HPV DNA test influences the recurrence of lesions
and, consequently, the modification of the follow-up
offered to them.

We performed HRA in all of the patients as a
form of post-treatment eradication control. For those
who are referred for screening, this is not the standard
practice of the IIER colorectal service. In these cases,
we collected two samples with an anal canal brush
for cytology. There is a recommendation for HRA for
patients with abnormal cytology findings, individuals
with cytologic findings of HSIL, LSIL, ASC-H, and
ASCUS?. If local resources are limited, HSIL and ASC-H
take precedence over other findings?’.

Patients presenting lesions suggestive of anal

canal HPV infection are accepted as carriers of the virus
at the site?®. In the absence of clinical and HRA lesions
at the first examination in post-eradication follow-up,
our current option is to follow only with cytological
examination. Although repeating the examination only
if we find high grade cytological lesions, as we can see
in the present case series and in the rest of the IIER
team, there is disagreement between the cytological
and HRA findings. We believe that the detection of
HPV by PCR might be helpful in the setting of screening
the individuals to perform the HRA examination in the
post-eradication follow-up of condylomata, improving
the flaws of our ongoing protocol.

Periodic follow-up of these patients may
bring more information about virus clearance after
local ablative treatment and may assist in the study of
the development of HPV-induced lesions. Knowledge
of the characteristics of individuals who develop high-
grade lesions and those that eliminate HPV viral load
is the pathway for the development of protocols that
allow the treatment of infection of the anal region by
HPV to be personalized.

CONCLUSION

The association of HPV cytopathology, HRA
and HPV genotyping by PCR increased the diagnostic
sensitivity of HPV-induced lesions after treatment
of anal condyloma. Also, PCR genotyping provides
findings corresponding to those of anal HRA. In our
study, the severity of immunodeficiency was not
associated with the increase of the remnant HPV-
induced anal lesions.
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RESUMDO

Objetivo: avaliar a presenca de lesdes anais subclinicas HPV-induzidas com citologia anal, colposcopia anal e genotipagem de HPV
por reagdo em cadeia da polimerase (PCR) no sequimento de condilomas anais tratados. Método: foram incluidos 79 pacientes do
sexo masculino. Apds um més da erradicacdo de lesées condilomatosas anais, os participantes voltaram em consulta para coleta de
amostras com escova para citologia anal e PCR, e colposcopia anal com biépsia de lesées acetobrancas. Os métodos de deteccdo
das lesdes foram comparados entre os pacientes e entre grupos, de acordo com o status de infeccdo pelo virus da imunodeficiéncia
humana (HIV): HIV-negativo, HIV-positivo com TCD4 acima ou abaixo de 350 célulassmm3. Resultados: os tipos de HPV mais
frequentes foram 6 e 16. Infeccdo pelo HIV foi associada a maior nimero de tipos de HPV oncogénicos (p=0,038). Todos os pacientes
com PCR negativo apresentaram colposcopia e citologia negativos. Ndo houve diferenca nos achados citolégico, colposcépico ou
histopatolégico entre grupos. Conclusdo: a associacdo dos achados citopatoldgico, colposcopico e PCR melhorou a acuracia do
diagnostico de lesées anais HPV-induzidas. O grau de imunodeficiéncia ndo foi associado a maior frequéncia de lesées anais HPV-
induzidas remanescentes.

Palavras chave: Testes de DNA para Papilomavirus Humano. Condiloma Acuminado. Neoplasia do Anus. Reacdo em Cadeia da

Polimerase. Transformacéo Celular Viral.
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