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 As a contribution to the public health authorities in planning prophylactic and therapeutic vaccine strategies,
we describe the prevalence of human papillomavirus (HPV) types in women  presenting abnormal cytological
results in Pap smear screening tests in the Federal District, Central Brazil. We studied 129 cervical scraping
samples from women whose cytological tests showed either pre-neoplastic or neoplastic lesions. Amplification of
HPV DNA was performed by polymerase chain reaction using consensus primers MY09 and MY11 followed by
identification of isolates by restriction fragment length polymorphism. We detected HPV DNA in 62% of the samples,
including HPV-16 in 43.8%, HPV-58 in 12.5%, HPV-31 in 10%, HPV-53 in 6.3%, each of HPV-18 and HPV-33 in
3.8% of the isolates. Other types (HPV-35, -52, -66, -CP8304, -6, -11, and -CP8061) were less frequent (= or < 2.5%
each). The prevalence of HPV-58 was relatively higher in this population than in data in South America, but similar
to results obtained in other studies in Latin America, Europe, and Eastern Asia. Case-control studies need to be
carried out to establish the association between the prevalence of HPV types – specially the less frequent high-risk
types – and cervical cancer.
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In contrast to what is observed in developed countries,
cervical cancer mortality in Brazil is still high. Studies on
historical series show that this rate has not changed since
1985. The frequency of deaths and expected new cases
for 2002 were 4005 and 17,600, respectively, which
corresponds to mortality and incidence rates of 4.49/
100,000 women and 19.82/100,000 women, respectively
(Brasil 2002).

The chronic infection by certain types of human
papillomavirus (HPV) is definitely related to the incidence
of cervical cancer (Lorincz et al. 1992, IARC 1995) and the
HPVs -16, -18, -31, -33, -35, -45, -51, -52, and -58 can now
be considered as cervical carcinogenic agents (Muñoz
2000). Squamous carcinomas and adenocarcinomas are
the most frequent cervical neoplasias, and may develop
from intraepithelial lesions, easily detected in preventive
cytological exams (Sherman et al. 1994).

The classification of HPVs in types is based on the
analysis of the nucleotide sequence of the L1 gene (LANL
1997). From more than one hundred HPVs already
identified, over 40 mucosotrophic types were isolated from
anogenital, orogenital or ororespiratory mucosal lesions
(Bernard et al. 1994, zur Hausen & Villiers 1994, LANL

1997). The mucosotrophic HPVs are classified in low and
high risk-types according to the possibility of developing
malignant lesions (Mansur 2001).

The large number of HPV sequences lead to the
generation of a phylogenetic tree of the papillomavirus
family, based on the L1 consensus primer region. This
tree includes the five papillomaviruses supergroups (A-
E). Mucosal or genital HPVs are included in supergroup
A. Other supergroups comprise HPVs that infect human
skin (B) or other vertebrates (C, D, E, S) (LANL 1997).

According to studies carried out in various countries
by the International Association for Research in Cancer
(IARC), the most prevalent reported high-risk HPV types,
which infect the uterine cervix, are: HPV-16 (53%), HPV-
18 (15%), HPV-45 (9%), HPV-31 (6%), and HPV-33 (3%)
(Muñoz 2000). Lower prevalence of other phylogenetically
related types is also found (Meyer et al. 1998).

Reports on the prevalence of genotypes indicate that
HPV-16 is the most prevalent (Bosch et al. 1995,  Muñoz
2000). Nevertheless, the frequency of other high-risk types
may vary according to geographic, demographic and
clinical-pathological factors (Lai et al. 1999,  Hwang 1999,
Lo et al. 2001) and may also be influenced by the methods
used for detection (Qu et al. 1997, Meyer et al. 1998).

Phases I and II human vaccine trials against HPV are
underway or at the planning stage. One difficulty in
developing a vaccine is determining which types of HPV
to include (Hagensee 1999), since geographical variations
in the prevalence of high-risk types are observed (Giuliano
et al. 2001). The aim of our study is to describe the
prevalence of the different HPV types in women with pre-
neoplastic and neoplastic lesions of the cervix, in the
Federal District, Central Brazil. These data may assist the
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public health authorities in planning prophylactic and
therapeutic strategies to prevent cervical cancer.

MATERIALS AND METHODS

Population - From October 1998 to August 2001, 159
outpatients were recruited from gynecology clinics in three
public hospitals in the Federal District. The criterion for
selection was a cytological report within the current year
of cervical intraepithelial neoplasia (CIN 1, CIN 2 or CIN
3), squamous cell carcinoma (SCC), adenocarcinoma
(ADENO), atypical squamous or glandular cells of
undetermined significance (ASCUS or AGCUS) and
cytological alterations suggesting HPV infection (HPV).
Patients who were  referred for cervical biopsies or topical
therapy, after the cytological reports, were not included
in our study.

All subjects were informed about the methodology
and objectives of the research and signed a consent form.
The physicians also registered social, demographical,
epidemiological, clinical, and laboratorial data on a
structured questionnaire. The Committee on Human
Research Ethics granted prior approval to this research
project.

Cervical specimens - Epithelial cells, collected from
the cervical surface by scraping with a nylon brush, were
transferred to a vial containing 5 ml of TE buffer, TRIS
(Life Technologies, Gibco BRL) 10 mM pH 7.5 and EDTA
(Sigma Chemical Co.) 1 mM pH 8.0, and stored at 4oC to
8oC before DNA extraction.

Extraction and precipitation of total DNA - Samples
were centrifuged at 2500 g for 5 min and the pellet re-
suspended in 1 ml of  TE buffer, followed by digestion
with 200 µg/ml proteinase K (Gibco) for 2 to 4 h at 55oC.
DNA was extracted by phenol-chloroform  (VETEC) as
described by Sambrook et al. (1989). Total DNA was
precipitated by 100% ethanol (Reagen) and 5 M NaCl
(Sigma). After incubation for 30 min at -80°C, the vials
were centrifuged at 10,000 g for 15 min. The DNA pellet
was washed with 70% ethanol, dried and re-suspended in
TE buffer. Samples were stored at -80°C.  Whenever
samples showed no amplification, other DNA extraction
methods were used (Margall et al. 1993, Peyton & Wheller
1994, Villa et al. 2000).

Detection of HPV DNA by PCR (polymerase chain
reaction) - For the detection of HPV DNA, we used the
consensus primers MY09 (20 nM) (Gibco) and MY11 (20
nM) (Gibco) (Manos et al. 1989), specific for the L1 ORF
region of HPV, 2.5 mM of dNTPs (Gibco) and 2 U of Taq
polymerase (Gibco). The primers pCO3 (Gibco) and pCO4
(Gibco), specific for the amplification of a 110 base pairs
(bp) fragment of the β-globin gene, were used as a control
of the DNA extraction (Bernard et al. 1994). For
standardizing the PCR protocol we used, as positive
controls, suspensions of HeLa and SiHa cells naturally
infected with HPV-18 and HPV-16, respectively, and kindly
supplied by the Ludwig Institute for Cancer Research,
São Paulo Branch, Brazil. Both distilled water and cervical
samples from women with normal cytological reports were
used as negative controls. Thirty-nine cycles of
amplification were conducted in a MJ Research PTC-100
thermocycler as previously described (Manos et al. 1989).

Samples were submitted to electrophoresis on 1%
agarose gel, followed by 10 mg/ml ethidium bromide
(Sigma) staining for the analysis of the amplified products.
Specimens were considered HPV DNA positive if they
came within the range of 450 bp, when compared to a 100
bp ladder marker, included in each gel (Manos et al. 1989).

2.5. HPV typing - HPV DNA positive samples were
typed by restriction fragment length polymorphism
(RFLP). The products generated by MY09/MY11 primers
were digested by the following enzymes: Bam HI, Dde I,
Hae III, Hinf I, Pst I, Rsa I, and Sau 3AI (New England
Biolabs Inc.). The pattern of length polymorphism for
each sample was analyzed by electrophoresis on 8%
polyacrylamide (Gibco) gels. The eletrophoretic profile of
each sample was compared to the prototypes previously
described (Bernard et al. 1994).

Automated sequencing was used to define the HPV
type present in some of the samples that could not be
characterized by RFLP. The amplified HPV segments were
sequenced automatically by the Taq Dye-terminator
method either in a Megabace System (Amersham-
Pharmacia) or in an ABI 377 DNA sequencer (Applied
Biosystems). Both primers, MY09 and MY11, were used
for sequencing each of these samples, generating forward
and reverse sequences that could be aligned. Similarity
analysis of generated sequences was performed by Basic
Local Alignment Search Tool Analysis (BLAST) programs
(Altschul et al. 1997) provided by the National Center for
Biotechnology Information (http://www.ncbi.nlm.
nih.gov).

Statistical analysis - A data bank was generated and
analyzed in EPI-Info, 6.04d, from the Centers of Diseases
Control and Prevention (CDC). Statistical analysis was
also performed by SAS system for frequency, means,
logistic procedures and odds ratios estimates. The level
of significance of tests (p) was set at 0.05.

RESULTS

One hundred and fifty-nine samples were collected in
three public hospitals in the Federal District.  Thirty
samples (19%) had to be excluded from our study because
PCR products for the β-globin and HPV genes were
negative, even when other DNA extraction methods
(Margall et al. 1993, Peyton & Wheller 1994, Villa et al.
2000) were used .

The 129 samples considered in this work were from
women aged 17 to 73 (mean 37.0; median 35.0). These
women reported that they had had their first intercourse
at the age of 12 to 30 years (mean 17.8; median 17.0), and
periods of 2 to 59 years (mean 16.2; median 14.0) of sexually
active life. The number of sexual partners in the last five
years ranged from 0 to 10 (mean 2.0; median 1.0). When
considering information about sexually transmitted
diseases (STD) informed by 110 subjects, 70% (77/110) of
them answered negatively to diagnosis of STD detected
before the last Pap test and 30% (33/110) answered
positively. In the referred STD group, 54.5% (18/33) had a
previous diagnosis of HPV in cytological screening. As
regards smoking habits, 70.9% (78/110) were nonsmokers
and 29.1% (32/110) indicated that they smoked 3 to 20
cigarettes a day.
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Cytologically diagnosed cervical lesions, were
grouped according to severity, as group 1 (G1), for CIN 2
+ CIN 3 + SCC + ADENO, and group 2 (G2), for ASCUS +
HPV + CIN 1 + AGCUS, and showed the following
distribution: 73.6% (95/129) of G1 and 26.4% (34/129) of
G2. The overall HPV DNA-positive rate was 62.0% (80/
129). The prevalence of HPV in G1 was 66.3% (63/95) and
50% (17/34) in G2 (OR = 1.97; 95% CI = 0.82-4.74, p = 0.09).
The distribution of HPV DNA-positive by cervical lesions
cases, grouped by severity of histological diagnosis, is
shown in Table I.

demonstrated in the literature (IARC 1995, Muñoz 2000).
Brazilian official statistics indicate that cervical cancer is
the third primary neoplasia incident in the Federal District
(Brasil 2002). According to the information provided by
the National STD and AIDS Program (Brasil 2001), genital
condiloma is the most prevalent STD in the Federal
District. But although the data indicates a high incidence
of HPV findings in cervical samples from women with
abnormal cytology reports, no previous study had
described the prevalence of HPV types in this population.

The detection of high-risk and low-risk HPVs by the
hybrid capture II system (Digene Corporation) has been
used by physicians in their private clinics as a tool to
predict the prognosis of cervical lesions in women and in
penile lesions of their sexual partners. Nevertheless, this
method does not produce HPV isolate classification in
types (Poljak et al. 1999).

The overall frequency of HPV DNA in this study (62%)
was lower than that reported by other authors:  76%
(Rabelo-Santos et al. 2003) 78.5% (Lo et al. 2001), 86.2%
(Lai et al. 1999), and 97% (Muñoz 2000), but higher than in
the Chan et al. (1999) and Riethmuller et al. (1999) reports,
which indicate prevalence of 44.3% and 37.8%,
respectively. Cavalcanti et al. (2000) have demonstrated
HPV prevalence raging from 85.6% in low-grade squamous
intraepithelial lesions (LSIL) (Broder 1992) to 55.2% in
SCC in a study of Brazilian women with cervical lesions.
In Germany, Meyer et al. (1998) reported HPV prevalence
of 74% in LSIL patients and in 88% of those with high-
grade squamous intraepithelial lesions (HSIL) (Broder
1992) indicating a prevalence rate of 1.2 (HSIL/LSIL).
Although we could not consider as significant the
association of DNA HPV positiveness in the two groups
of lesions (G1 and G2), our prevalence rate (1.3) is similar
to that reported by Chan et al. (1999).

In single HPV infections, excluding HPV-X, we found
that the most frequent HPV types were HPV-16 (49.2%),
HPV-58 (13.4%), HPV-31 (11.9%), and HPV-53 (6.07%).
HPV-16 is known to be worldwide prevalent (zur Hausen

TABLE I
Distribution of cytological diagnosis

and human papillomavirus (HPV) DNA positiveness, grouped
by severity of lesions

HPV DNA
Cytological positiveness

Group diagnosis n % (%)

G1 a CIN 2 29 22.5
CIN 3 53 41.1
SCC 6 4.6
ADENO 7 5.4
Total (G1) 95 73.6 63 (66.3)

G2 b ASCUS 5   4
AGCUS 3 2.3
HPV 23 17.8
CIN 1 3 2.3

Total  (G2) 34 26.4 17 (50)

Total (G1 + G2) 129 100.0 80 (62)

a: CIN 2 + CIN 3 + SCC + ADENO; b: HPV + CIN 1 + ASCUS
+ AGCUS

Most HPV isolates, 80% (64/80), were typed by RFLP.
Automated sequencing was appropriate to characterize
10% (8/80) of the isolates that could not be typed by RFLP.
The other 10% (8/80) could not be typed by either methods
and were referred to as HPV-X. We have found 13 different
HPV types and HPV-16 was, by far, the most prevalent
both in G1 or G2 (Table II). We also detected co-infection
with two different HPV types in 3.7% (3/80) of the cervical
smears. They occurred in two samples in G1 (HPV-16 +
HPV-CP8061; HPV-53 + HPV-11) and in one in G2 (HPV-16
+ HPV-58). The distribution of HPV types detected in both
groups of lesions is shown in Table II, which does not
include the types detected in co-infections and the ten
HPV-X isolates.

The 11 genotypes isolated in single infections were
classified in the supergroup A (mucosal/genital) following
the phylogenetic tree classification (LANL 1997). A
significant association of group A9 that includes HPV
types -16, -31, -33, -52 and -58  to G1 (CIN 2 + CIN 3 + SCC
+ ADENO) could be detected (OR = 6.39, 95% IC 1.15 -
37.45, p = 0.009).

DISCUSSION

The association between cervical cancer and
persistent infection with specific types of HPV is clearly

      TABLE II
  Human papillomavirus (HPV) types in cervical lesions in

Federal District, Brazil

G1a G2b Total
HPV types n % n % n %

HPV-16 29  56.8 4 25 33 49.2
HPV-18 1 2 2   12.5 3   4.5
HPV-31 8 15.7 0 0 8 11.9
HPV-33 2   3.9 1    6.2 3   4.5
HPV-35 0 0 1    6.2 1   1.5
HPV-52 0 0 1    6.2 1   1.5
HPV-53 2   3.9 2  12.5 4   6.0
HPV-58 7  13.7 2  12.5 9 13.4
HPV-66 1 2 1    6.2 2   3.0
CP8304 0 2 1   6.2 2   3.0
HPV-6b 1 0 1    6.2 1   1.5

Total 51 100 16 100 67 100

a: CIN 2 + CIN 3 + SCC + ADENO; b: HPV + CIN 1 + ASCUS
+ AGCUS
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& Villiers 1994, Bosch et al. 1995, Muñoz 2000) and the
frequency of this type in our samples is similar to data
reported by other authors, who found 47.8% (Rolón et al.
2000) and 48.8% (Lo et al. 2001).

A study conducted in Goiânia, among women with
cervical intraepithelial neoplasia III and invasive cervical
cancer reported a high prevalence (57.1%)  of  HPV-16
(Rabelo-Santos et al. 2003). The authors mentioned that
HPV-16 is actually the most prevalent type in all Brazilian
regions. However, regarding the other  types,  a consi-
derable variation can be observed. Our data showed a
high prevalence of HPV-58 and HPV-31, which seems to
be in accordance with what has been described in the
North and Northeast regions of Brazil (Noronha et al. 1999,
Lorenzato et al. 2000). Lorenzato et al. (2000) reported a
high prevalence (8.2%) of  HPV-58 among women with
cervical lesions compatible with HPV infection in Recife.
Noronha et al. (1999) mentioned that HPV-31, -33 and -58
represented  21.2% of the types identified in  individuals
with CIN grade II or III. However, the population covered
and the methods for virus detection and  typing may vary
among these studies.

The prevalence of HPV-58 reported by other authors
is relatively low compared to HPV-16 and HPV-18 (Eluf-
Neto et al. 1994, Muñoz 2000, Rolón et al. 2000, Lo et al.
2001). In a study of HPV infection at the United States-
Mexico border, HPV-16 was the most common type, but
HPV-58 was the second most prevalent in the Mexican
population, and HPV-18 occupied that position in the
American group (Giuliano et al. 2001). Interestingly, a study
in Spain found that 75% of women who tested sero-
positive for type 58 had been born in a Latin American
country (Touze et al. 2001). HPV-58 was also the second
most common genotype in Japan (Sasagawa et al. 2001)
and in China (23.8%), with a significant trend to increased
prevalence in line with the increasing severity of lesions
(Chan et al. 1999). In Paraguay, which borders of Southern
Brazil, HPV-58 was detected in 2.7% of cervical carcinomas
(Rolón et al. 2000). In our work, the prevalence rate of
HPV-58 in G1 and G2 was 3.5 (p = 0.027). So, different
areas in South America may have significant variations in
the prevalence of different HPV types. Lai et al. (1999)
questioned whether HPV-58 may be partially responsible
for cervical cancer in the older population in East Asia
and urged further investigation on the natural history of
HPV-58-related cervical neoplasias.

Prevalence of HPV-18 (4.5%) and -31 (11.9%) differed
from that reported by Bosch et al. (1995) and Rolón et al.
(2000) who cited prevalence of 14% and 5%, and 10% and
3.5%, respectively. Reports that HPV-18 was more
prevalent in adenocarcinomas (Bosch et al. 1995, van
Muyden et al. 1999, Lo et al. 2001, Sasagawa et al. 2001)
could not be confirmed because insufficient samples of
those lesions were available in the population included in
our work.

In the present study,  infection with A9 phylogenetic
group HPVs (-16, -31, -35, -33, -52, -58) may indicate a less
favorable prognosis for cervical lesions, detected by
cytological screening, since the association of A9 HPVs
to G1 lesions was significant (OR = 6.39%, 95% CI 1.15-
37.42).

The high-risk HPV types detected are compatible to
the cytological diagnosis reports considered for inclusion
criteria. Also, the frequency of high and low risk HPV
types in the pre-malignant and malignant cervical samples,
observed in our study, emphasize the importance of
genotyping for a more accurate prognosis of these lesions.
We wish to emphasize that the prevalence of HPV-58, in
the North, Northeast, and Central Brazil,  should be
considered if prophylactic HPV vaccine trials, based on a
cocktail of a limited number of types, are to be run in this
population. In order to establish associations between
more rare HPV types and the risk of cervical cancer, case-
control studies are recommended.
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