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Human Papilloma Virus (HPV) plays a central role in the development of cervical cancer.
However, other coexisting factors, such as HIV infection, must be present for this to occur. We
evaluated the prevalence of HPV in HIV-positive and HIV-negative patients in the city of Salvador
, Bahia, Brazil, and determined the most prevalent types of HPV in these patients. Fifty-five cases
were selected from among patients attending three institutions providing cervical pathology
services in the city of Salvador. HIV testing (Elisa/WB), HPV-DNA testing by PCR, colposcopy,
cytology and biopsy were carried out in all patients. The histopathological results were classified
as follows: 11 cases were normal/negative for neoplasia, 15 were diagnosed as cervical
intraepithelial neoplasia grade 1 (CIN 1), 10 were CIN 2, 15 cases were CIN 3 and there were four
cases of invasive squamous cell carcinoma. Among the 55 patients studied, 43 tested positive for
HPV-DNA and 20 for HIV. All HIV-positive patients were positive for HPV-DNA. The most prevalent
types of HPV were HPV 16, 52, 58, 53, 54, 33 and 51, and there was little difference between the
groups of HIV-positive and HIV-negative patients with respect to the type of HPV encountered.
The HIV-positive patients were found to be infected with a greater number of types of HPV than the
HIV-negative patients. This study corroborates the existence of regional variations in the
distribution of certain types of HPV, which is probably due to the particular ethnic constitution
found in this region of Brazil.

Key Words: Human papilloma virus (HPV), human immunodeficiency virus (HIV), cervical
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Invasive squamous cell cervical cancer developsoexisting factors in addition to HPV is necessary to
from well-defined precancerous lesions, which canmodulate the transition from cervical infection to cancer.
potentially progress to invasive disease if they are not Some coexisting factors inherent to HPV influence
detected early and treated. There is epidemiologicdhe risk of progression of CINs and the development of
and molecular evidence that infection by humarcervical cancer. Thisrisk is related to the HPV genotype,
papilloma virus (HPV) plays an important role in thevariants, viral load, persistence, and integration of the
development of uterine cancer [1]. However, infectiorviral DNA of the host genome [1,3-6]. Currently
by oncogenic HPV types is necessary but insufficienaccepted coexisting factors related to the host are high
to cause cervical cancer [2], the association of othgrarity, prolonged use of oral contraceptives [7-11],
Received on 3@pril 2004; revised 14 September 2004. smoking [12,13], and sexually transmitted diseases
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The first report relating cervical intraepithelial
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added to the Center for Disease Control and Preventiai the Professor Edgar Santos Hospital, Federal
(CDC)’s definition of AIDS in January 1993 [19]. It University of Bahia (UDAI-HUPES-UFBA), or atthe
has been found that women infected with HIV have grivate clinic of one of the authors (CQ), in the city of
high prevalence of HPV infection and cervical Salvador, Bahia.
intraepithelial neoplasia (CIN), [16,17,20,21]. Thetwo Patients gave their written, informed consent to
infections share common epidemiological data: they arparticipate in the study, and they answered a
both considered sexually transmitted diseases, theyuestionnaire, in which sociodemographic and clinical
share sexual behavior risk factors, and younger womenformation was solicited. Patients were submitted to
and ethnic minorities are at greater risk. an HIV test (Elisa/WB) at the Retroviral Laboratory
More than 100 types of HPV have been identifiecof the Professor Edgar Santos Hospital, or at CICAN,
(HPV databaséttp://hpv-web.lanl.gov/), of which and all were submitted to colposcopy, cytology and
around 30 types are related to anal-genital infectionisiopsy. Colposcopic biopsies were carried out using
[22]. Of these, 15 types: 16, 18, 31, 33, 35, 39, 45Gaylor-Medina forceps, or by loop electrosurgical
51, 52, 56, 58, 59, 68, 73 and 82, are considereeicision procedure (LEEP), depending on the extent
highly oncogenic [23], being involved in more than 95%of the ATZ.
of cases of cervical cancer [2]. Types 6, 11, 40,42, HPV-DNA was detected by enzymatic
43,44,54,61, 70, 72 and 81 are commonly associateanplification, and it was carried out using polymerase
with condyloma acuminate and low-grade cervicakhain reaction (PCR). Before colposcopy was carried
lesions, flat condyloma or low-grade cervicalout, the ectocervix and endocervix were scraped with
intraepithelial neoplasia, with characteristics ofa sterile brush, cell dispersion was performed in TE
papilloma virus infection [23,24]. In addition, HPV 26, (10mM Tris, 1mM EDTA, pH 7.4) and the sample
53 and 66 are types that probably bear a high riskozen at -28C. The material was sent to the Ludwig
[23]. The outcome of the infection depends on the typ&esearch Institute for Cancer in S&do Paulo where
of virus, its anatomical localization, the influence of tissud®CR was carried out using MYQ09/1l primers.
factors [25,26] and the action of coexisting factors [27].
The forms of HPV infection may be latent, subclinical
or clinical. Cervical intraepithelial neoplasias (CINs)Results
and invasive carcinoma are considered clinical
manifestations of infection. Sociodemographic characteristics
We evaluated the prevalence of HPV in HIV-
positive and HIV-negative patients in the city of The mean age of the patients in this study was 37
Salvador, Bahia, and investigated the types of HPYears (range 19-82 years), the majority (~67%) being
most frequently found in these patients. between 21 and 41 years of age. Sixty-three percent
were mulattos, while 20% were black and 15% were
white. With respect to marital status, half were single,
Material and Methods 37% married, 10% widowed and 2% divorced. Forty-
five percent of the patients came from outside the state
Fifty-five patients were selected from among womerctapital, whereas 42% were from the capital and 12%
who presented an atypical transformation zone (ATZgame from other states in Brazil. In this study, 11.7%
and an atypical cytology result, or negative cytologyof the patients were illiterate, 55% had completed
with persistent ATZ% 6 months) between October primary education, 25% had completed high school
1999 and March 2001 at the State Center foand 8.3% had attended a university, two of whom had
Oncology — CICAN (State Health Authority), at the already graduated. In the survey of occupations, 70%
Gynecology outpatient clinic (Infectious Diseases Unitworked outside the home and 30% were housewives.
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When the groups of HIV-positive and HIV- HIV testing
negative patients were compared, no significant
differences were found between the two groups with  Of the 55 patients in this study, 20 were HIV-positive
respect to ethnic group, marital status, region of birthand all HIV-positive patients tested positive for HPV-

education level or occupation. DNA. The most frequent types of HPV found among
these patients were: HPV16, 52 and 56. Among the
Histopathological examination HIV-negative patients, the most frequent types found

were HPV16, 58 and 52 (Table 2).

The 55 cases were classified according to Among the group of HIV-positive patients, women
histopathological examination as follows: 11 patientsvere found to be infected with up to five different types
tested normal/negative for neoplasia (includingof HPV infection, whereas among the 35 HIV-negative
chronic cervicitis and squamous metaplasia), 1patients, only one or two types of HPV infection were
cases were classified as cervical intraepithelialound per patient (Table 3).
neoplasia grade 1 (CIN1), 10 cases of CIN2, 15
cases of CIN3 and four cases of invasive squamous
cell carcinoma. Discussion

PCR for HPV testing Among the patients in this study who were positive
for HPV-DNA, low risk HPV types 6 and 54 were
Among the 55 patients, HPV-DNA testing by found in four cases, in one of which only type 6 was
PCR was positive in 43. Among the cases diagnosddund. Type 53, present in four cases, is currently
as CIN or carcinoma, 91% were HPV-DNA- considered likely to be oncogenic [23]. The remaining
positive, whereas among the cases with a normaypes were classified as high oncogenic risk HPV. The
histological diagnosis, 40% were positive, and 70%most prevalent type was HPV16, present in 30% of
of these patients had lesions detect by colposcopgases. In 16 cases, this HPV type was the only type
Among the cases that tested negative for HPV, sifound. Mufioz et al. found HPV16 to be the most
patients had a negative biopsy for neoplasia, tweommon type of HPV infection in all countries in which
were classified as CIN1, two as CIN3 and theraheir study was carried out, with infection rates varying
were two cases of carcinoma. Among the patientdom 43.9% in the Philippines to 72.4% in Morocco
who tested positive for HPV, two types of low-risk [23]. HPV16 appears to begin progression earlier and
HPV were identified, types 6 and 54, as well as 14nore consistently than the other viral types, and when
types considered to be of high oncogenic risk, typesolated it is the most important factor related to the
16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 6®rogression of the disease, since HPV16 is associated
and 73, and one considered of probable high riskyith greater persistence than the other types [22].
type 53. The other types of HPV most frequently
The most frequent types of HPV were HPV16encountered in the patients were HPV52, 58, 53 and
(30%), HPV52 (11%), HPV58 (7.9%), HPV53 56; these results are not in agreement with the data
(6.3%), HPV56 (6.3%), HPV51 (5.4%), HPV31 reported by Mufioz et al, who found types 16, 18, 45,
(4.8%), HPV33 (4.8%), HPV35 (4.8%), HPV51 31, 33, 52, 58 and 35 to be most frequent, listed in
(4.8%), HPV6 (4.8%) and HPV54 (3.2%). The otherdecreasing order, including cases of infection by one
types, HPV18, 39, 45, 59, 68, 73 and 84, wer@r various viral types [23]. In Brazil, Rabelo-Santos et
detected only once in each case. Table 1 shows tla, in Goiania (Goias), found 76% positivity for HPV-
histology results, as well as the results of HPV-DNADNA in 74 patients with a diagnosis of CIN3 and
and HIV testing for the 55 patients. cervical cancer, the most frequent types being 16,
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Table 1.Distribution of cases according to histological results, HIV, and HPV

Histology N HIV* HIV- HPV* HPV
Normal 11 4 7 5 6
CIN 1 15 7 8 13 2
CIN 2 10 6 4 10 0
CIN 3 15 3 12 13 2
Invasive cancer 4 0 4 2 0
Total 55 20 35 43 10

CIN 1: cervical intraepithelial neoplasia grade 1.

Table 2.Frequency of types of HIV with respect to type of HPV

HIV *
Type N % N %
6 1 2.9 2 7,1
16 6 17.1 13 46.4
18 1 2.9
31 1 2.9 2 7.1
33 2 5.7 1 3.6
35 2 5.7 1 3.6
39 1 2.9
45 1 2.9
51 3 8.6
52 4 11.4 3 10.7
53 2 5.7 2 7.1
54 2 5.7
56 4 11.4
58 1 2.9 4 14.3
59 1 2.9
68 1 2.9
73 1 2.9
84 1 2.9
Total 35 100.0 28 100.0
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Table 3.Distribution of number of types of HPV among HIV-positive and HIV-negative patients according to
histological diagnosis

Number of HPV types Normal CIN1 CIN2 CIN3 Ca
HIV
+ - + - + - + - + -
One type 1 3 4 1 3 3 7 3 2
Two types 2 1 1 3 2
Three types 1 1
Five types 2

Types presented: 6*, 16, 18, 31, 33, 35, 39, 45, 51, 52, 53**, 54*, 56, 58, 59, 68, and 73.
(*low risk HPV ** probably high risk HPV).
CIN: cervical intraepithelial neoplasia grade.

followed by 33, 18 and 31 [28]. Unlike the two HPV11 (26.0%), HPV18 (24.0%) and HPV16
previously-mentioned studies [23, 28], in our study(22.5%), [17].
we had only one case that tested positive for Our study corroborates the existence of regional
HPV18 (2.3%). variations in the distribution of certain types of HPV,
Among the cases in our study with diagnosis of CINeven when we compare our data with that of other
or carcinoma, 91% were positive for HPV-DNA, studies carried out in central-west or southeast Brazil
whereas among the cases with a normal histologic§il 7]. These findings in this region of Brazil are probably
diagnosis, 40% were positive, although 70% of thesdue to the particular ethnic constitution of the area, with
patients had lesions detectable by colposcopy. In@predominance of individuals of Afro ethnicity. These
study carried out in Brazil, among 169 patients withdifferences should be taken into consideration in
cervical squamous cell carcinoma, 97% tested positiviiagnostic testing, since the commercially available tests
for HPV-DNA by PCR, whereas among the control(Hybrid Capture, Digene) are unable to detect types
group, 17.3% were positive [29]. 53, 73 and 84, which were found in 4, 1 and 1 of our
It has been suggested that more than one infectiopstients, respectively, as well as in patients of other
agent may act synergically in the development of cervicatudies carried out in Brazil [30,31].
cancer. However, epidemiological studies have failed Up to five different viral types were detected in
to clarify whether STD are markers of high-risk HIV-positive patients, whereas HIV-negative patients
behavior or coexisting factors of transmission. In thigoresented a maximum of two simultaneous types of
study, all HIV-positive patients were positive for HPV- HPV. Greater rates of oncogenic HPV and multiple
DNA. The most prevalent types of HPV among HIV- types of HPV are more frequently found in HIV-positive
positive patients were: HPV16, 52, 51, 56, 54, 33, 3%vomen [17, 32]. This greater number of types of HPV
and 53. Among HIV-negative patients, the mostdetected in HIV-positive women is more frequently
prevalent types were: HPV16, 58, 52, 31, 6 and 53ssociated with the persistence or activation of
Goncalves et al. detected types 16 and 18 (30.5%) preexisting infections, due to reduced immunity rather
Santos (Sao Paulo), followed by types 61 and 5&an through the acquisition of a new infection [33].
(24.4%) in 141 HIV-positive patients [30]. Inarecent We analyzed a small number of patients, and it is
study in Sao Paulo among 208 HIV-positive patientsimpossible to draw epidemiological conclusions from
100% were positive for HPV-DNA, type 6 being the this sample. However, it is the first study carried out in
most prevalent (39.2%), followed by HPV51 (31.9%),Bahia, and it is the beginning of a broader study involving
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multiple departments. This approach may becomél.

important in the prevention of cervical cancer, as well
as in the elaboration of specific vaccines for each region.

12.
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