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INTRODUCTION

Anal condylomata accuminata incidence
has been increasing since the AIDS epidemic
began,1 suggesting that immunodepression is
an important factor in this appearance and
recurrence.2, 3 Moreover, this group of patients
tends to develop pre-malignant anal lesions,
known as anal intraepithelial neoplasia (AIN),
mainly among male homosexuals.4 In addi-
tion to this, we noticed in another study that
patients with high-grade AIN (HAIN) had
more wart recurrence than patients with con-
dylomas without HAIN.5

Factors involved in AIN development and
the high incidence of condyloma recurrence in
these patients are still not completely clarified.
The high incidence of human papillomavirus
(HPV) in anogenital lesions of HIV+ individu-
als is not enough to explain the frequent ap-
pearance of AIN in this group of patients.6

Some authors believe that other infectious
agents could provoke AIN and anal carcinoma.
Palefsky et al.7 observed anal carcinoma associ-
ated with Herpes virus simplex (HVS), but no
etiological relationship could be proven.

Cell proliferation can be followed up by
the expression of some cell proteins. Thus, the
expression of Ki-67, a cell proliferation marker,
is one of the most feasible methods for estab-
lishing the cell proliferative potential in
neoplastic lesions of some organs, including
pre-neoplastic lesions in the uterine cervix. Ki-
67 expression appears at the beginning of the
S phase, attains its highest level during mito-
sis and decreases in the G1 phase. When com-
pared to other cell markers, Ki-67 is more ef-
ficient than c-myc protein, which presents

positivity only for invasive carcinomas and
HAIN from cervical biopsies, whereas Ki-67
expression has been noticed in pre-neoplastic
lesions, distinguishing HAIN and LAIN (low-
grade).8 It has also been observed that Ki-67
expression increases in AIN, from routinely
processed cervical biopsies, when compared
to squamous metaplasia and normal cells.9 In
a comparative study, Ki-67 expression was
better than p53 protein expression, which
could be rarely detected in epithelial cell pro-
liferation evaluation in uterine cervical can-
cer10 or in male genital warts.11

In this article, we have studied Ki-67 ex-
pression in anal condylomata accuminata and
anal pre-neoplastic lesions from HIV+ patients
to clarify whether its expression can be corre-
lated with the grade of AIN (HAIN or LAIN).
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METHODS

This was a retrospective study, in which we
utilized paraffin blocks of anal condylomas re-
moved from HIV+ patients. We selected 36
specimens sent for histological examination from
1995 to 1998. The inclusion criteria were AIDS
patients submitted to surgical treatment for anal
condylomata accuminata, no use of antiretroviral
agents and no associated anal disease. We made
slides on which transversal sections including the
basal membrane and epithelium were observed.
Two patients were excluded because their paraf-
fin blocks did not permit an examination of all
the layers of the epithelium.

Hematoxylin-eosin (HE) staining, made
at the outset, revealed 25 cases of condylomas
with LAIN, which were named Group 1, and
nine cases of condylomas with HAIN, named
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CONTEXT: AIDS is one of the most important risk fac-
tors for progression and recurrence of anogenital
condyloma. In a previous work, we observed that
patients with warts and high-grade AIN (HAIN)
had recurrences more frequently than did patients
with warts without AIN. The mechanisms of this
increased incidence of high-grade lesions in AIDS
are not known.

OBJECTIVE: We studied the expression of the prolif-
erative marker Ki-67 by immunohistochemical
methods, in specimens of anal condyloma from
HIV+ patients to clarify whether its expression
can be associated to the grade of AIN.

DESIGN: A retrospective study of hiltological specimens.

SETTING: University referral unit.

SAMPLE: 34 patients were divided into two groups:
(1) condylomas with low grade AIN (LAIN), with
25 patients; and (2) condylomas with HAIN, with
9 patients. In this latter group we examined two
areas: 2A (HAIN area) and 2B (LAIN area).

MAIN MEASUREMENTS: The immunohistochemical
reaction for Ki-67 was done on histological sec-
tions. Slices were lightly stained with hematoxylin,
to help us in Ki-67 positive cell counting. The per-
centage of Ki-67 marked nuclei was calculated.
We applied one-way variance analysis for statis-
tics.

RESULTS: The mean number of Ki-67 positive cells in
group 1 was 19.68 ± 10.99; in group 2 (area
A) it was 46.73 ± 10.409; and in area B it was
36.43 ± 14.731. There were statistical differ-
ences between groups 1 and 2A and between
groups 1 and 2B. Ki-67 positive cells predomi-
nated in the lower layer in LAIN. Positive Ki-67
cells were found in all layers in group 2A, and in
group 2B they predominated in the two lower or
in all layers of the epithelium.

CONCLUSIONS: Our results suggest that LAIN ar-
eas (using routine staining techniques) in HAIN
can have a biological behavior more similar to
HAIN.

KEY WORDS: Acquired Immunodeficiency Syndrome.
Condylomata accuminata. Ki-67. Anal
intraepithelial neoplasia (AIN). HPV.
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Group 2. In Group 2 we counted Ki-67 posi-
tive cells in areas with HAIN (group 2A) and
in regions without HAIN of the same condy-
lomas (group 2B).

The ages in Group 1 varied from 21 to 50
(mean 29.8 years), and in Group 2 the mean
age was 34.8, ranging from 22 to 45 years.

There was only one woman in each group.
The immunohistochemical reaction for

Ki-67 was done on histological sections ac-
cording to Hsu et al.12 The antibody used was
anti-Ki-67 anti-human from rabbits (DAKO)
at 1:300 dilution. Tissue slides were lightly
stained with hematoxylin, coloring nuclei in

blue, helping us to differ-
entiate Ki-67 positive cells,
which were brown.

We counted positive
and negative nuclei from
selected areas with the
help of an Image Analysis
System. Areas with the
most positivity for Ki-67
were selected for counting
(500 cells for each sam-
ple). The percentage of
Ki-67 marked nuclei was
calculated. We applied the
one-way variance analysis
for statistics.

○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○ ○

RESULTS

Ki-67 stain pattern
Diffuse nuclear-stain or

dot-stain of variable inten-
sity was observed in both
groups. Each positive nu-
cleus was counted, regardless
of the staining pattern.

Distribution of Ki-67
positive cells
in layers of the epithelium

Ki-67 positive cells pre-
dominated in the lower layer
in group 1, and in all layers
or in the two lower layers in
group 2. In areas with LAIN
of condylomas with HAIN
(Figure 2B), Ki-67 positive
cells appeared in the two
lower layers of the epithelium
in five cases, and they were
distributed throughout all
layers in four cases.

Percentage of Ki-67 posi-
tive cells

The average number of
Ki-67 positive cells in group
1 was 19.68 (EP 10.99), in
group 2A it was 46.73 (EP
10.409), and in 2B it was
36.43 (EP 14.731) (Figures
1, 2A and 2B). Statistical

differences between groups 1 and 2A and
groups 1 and 2B were significant (P = 0.00),
and there was no significance between groups
2A and 2B. (P = 0.576)
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DISCUSSION

We included only patients that did not re-
ceived antiretroviral drugs, because the several
therapeutic schemes and protease inhibitors in-
troduced after 1996, changing systemic immu-
nity, could have modified our results. We ex-
cluded two patients whose slides did not permit
the identification of all layers of the epithelium.

Some authors have suggested an alarming
incidence of dysplasia in condylomas from male
homosexuals, especially when they are HIV
positive.4, 5 Some others have shown a high fre-
quency of HPV infection, as with pre-neoplastic
lesions in cervical epithelium in HIV positive
women.13-17 Moreover, HIV+ women have
more risks for cervical cancer than HIV nega-
tive women.18, 19

Mechanisms related to the development
of AIN are still not well understood. High-
grade cervical intraepithelial neoplasia is
strongly associated with HPV types 16 and
18 and less frequently with HPV types 31,
33, 35 and 51. These types of HPV have been
detected in 50 to 90% of genital neoplasia.20,

21 In low grade cervical intraepithelial neopla-
sia, the most frequent types are 6 and 11, con-
sidered to present low risk of malignancy.7, 21

Nevertheless, the reasons for the high inci-
dence of AIN and for the elevated frequency
of recurrence in anal condylomas from HIV+
patients are unknown.

We confirmed in our study that there were
more Ki-67 positive cells in condylomas with
HAIN than in warts with LAIN. But the most
important result of this work was the increased
number of Ki-67 positive cells in the non-HAIN
areas of condylomas with HAIN. This finding
suggests that these regions could have the same
biological behavior as HAIN, despite their be-
nign aspect in routine HE staining. The same
was true for Ki-67 positive cell distribution in
the different layers of the epithelium. We no-
ticed these cells in all layers in HAIN (2A) and
in the lower two-thirds of the epithelium in non-
HAIN areas of the same section. This fact rein-
forces the hypothesis and helps us to explain the
recurrence tendency in condylomas with HAIN.
Nevertheless, factors like promiscuity and a new
HPV infection cannot be excluded.

Ki-67 is one of the most sensitive prolif-
erative cell markers for genital epithelium.9

The increased index of cell proliferation ob-
served in our cases of AIN may reflect the ease

2A

2B

Figures 2A and 2B. Serial sections stained respectively with HE, and immunostained

with Ki-67, in an area of LAIN, in a case of HAIN. 2A- Area of the epithelium with

LAIN appearance upon HE staining. 2B- In a serial section, there are a great number

of Ki-67 positive cells in all layers of the epithelium. (X225).

Figure 1. In this figure many Ki-67 positive cells can be seen in all layers of the

epithelium in a case of HAIN from an anal verge biopsy. (X225).

2A

2B
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CONTEXTO: A síndrome da Imunodeficiência
Adquirida (SIDA/AIDS) é importante fator
de risco para a progressão e recidiva dos
condilomas anais. Em estudo anterior, nós
observamos que os doentes com condilomas
anais associados AIN de alto grau (HAIN)
recidivaram mais que aqueles sem essa lesão,
embora todos tivessem sido tratados de
maneira similar.

OBJETIVO: No presente trabalho, estudamos
a expressão do Ki-67 em condilomas
acuminados e lesões pré-neoplásicas da
região perianal de doentes HIV+, visando
saber se essa expressão pode se correlacionar
com o grau de AIN (HAIN ou LAIN).

LOCAL: Centro de Referência Universitário.
AMOSTRA: 34 pacientes divididos em dois

grupos: (1) condilomas com AIN de baixo
grau (LAIN)-25 doentes; e (2) condilomas
com HAIN- 9 casos.  Nesse grupo,
examinamos duas áreas distintas em cada
corte: 2A (área com HAIN) e 2B (área com
LAIN).

TESTE DIAGNÓSTICO: Realizamos reação
imunohistoquímica para Ki-67 nos cortes
histológicos. As lâminas foram coradas
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RESUMO

fracamente com hematoxilina para auxiliar
na contagem dos núcleos. Calculamos a
porcentagem de núcleos Ki-67 positivos.
Aplicamos a análise da variância na avaliação
estatística.

RESULTADOS: A porcentagem média de células
Ki-67 positivo no grupo 1 foi 19, 68 ± 10,
99; no grupo 2A foi 46, 73 ± 10, 409 e no
grupo 2B foi de 36, 43 ± 14, 731.
Observamos diferença estatística entre os
grupos 1 e 2A e os grupos 1 e 2B. As células
Ki-67 positivo predominaram no terço infe-
rior do epitélio nas LAINs, e em todas as
camadas nos casos de HAIN. Já, no grupo
2B ocorreram nos dois terços inferiores ou
em todo o epitélio.

CONCLUSÕES: Nossos resultados sugerem que
as regiões com aspecto histológico de LAIN
(pelas técnicas rotineiras de coloração), em
tecidos com HAIN, podem apresentar
comportamento biológico semelhante às áreas
com HAIN.

PALAVRAS-CHAVE: Síndrome da Imuno-
deficiência Adquirida. Condilomas acu-
minados Ki-67. Neoplasia intraepitelial anal
(NIA). HPV.
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of incorporation of the HPV DNA to the epi-
thelial cell genome.

These results surprised us because they oc-

curred in spite of determining more Ki-67 ex-
pression in condylomas with HAIN than in those
with LAIN. This method allowed us to show

that areas of condylomas with HAIN with a
benign aspect, in routine stains, had more Ki-
67 positive cells than non-HAIN condylomas.
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