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ABSTRACT

We analyzed cervical specimens of 202 women, aged 15 to 64 years, attended at Luis Antonio Hospital, Natal,
Brazil, to determine the prevalence of HPV and identify the more frequent genotypes and risk factors for HPV
infection in women attended at a cervical cancer screening service. Two specimens were collected from each
patient: one for cytological examination and the other to detect HPV DNA by PCR, and typing by dot blot
hybridization. A total of 54.5% of the sample had normal cytology and 45.5% had cytological alterations. HPV
was detected in 24.5% of the cytologically normal women and in 59.8% of those with altered cytology. Both
single and double HPV infection increased the likelihood of cytological alterations. Thirteen types of HPV
were identified, most of which were high risk. HPV 16 was the most prevalent single-type infection, followed
by HPV 58. The most frequent double infection was the association between HPV 56 and 57. The prevalence
of HPV in cytologically normal women was greater than that reported for countries on all the continents
except Africa. The inverse was observed in women with cytological alterations. The distribution of HPV types
was similar to that described for the Americas, with some differences. Multiple sexual partners was the only
risk factor showing an association with the presence of HPV infection.
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INTRODUCTION

The human papillomavirus (HPV) infection is one of the
main causes of sexually transmitted diseases in the world,
especially in developing countries, where the prevalence of the
asymptomatic form varies from 2 to 44%, depending on the
population (2). Evidence shows that most sexually active
individuals are exposed to infection from this virus at some
moment in their lives (1,24).

HPV infection is most prevalent in young adults, at the start
of their sexual life. A subsequent decline in the prevalence of
the virus occurs with increasing age, likely as a result of
development of an adaptive immune response against the virus
(5,15). Among the risk factors for HPV infection are the following:

age at first sexual intercourse, number of sexual partners, parity,
smoking and other sexually transmissible infections. Moreover,
oral contraceptive use, immune and nutritional status, and
genetic background of the host are also considered risk factors
for HPV infection (1,24).

More than 120 different HPV types have been catalogued
so far, and about 40 can infect the epithelium of the anogenital
tract and other mucosal areas of the body. At least 15 of these,
called oncogenic or high-risk HPV (HR-HPV), are strongly
associated with progression to invasive cervical cancer (18).
The most prevalent type found in all the studies was HPV 16.
However, the prevalence of both HPV 16 and the other types
differs considerably according to the degree of the cervical
lesion and the geographic region (6).
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Although most HPV infection resolves spontaneously, a
small fraction of infected individuals, known as chronic or
persistent carriers, will retain the virus without exhibiting any
clinical manifestation. It is now well established that persistent
infection by HR-HPV is a necessary condition, although it is
not enough to provoke the development of cervical cancer and
its precursor lesions (3,26).

Geographic variations on HPV prevalence and genotype
distribution have been described in different regions of the
world, including Brazil (20). Thus, it is of utmost importance to
conduct regional studies on the prevalence of HPV infection,
including the identification and distribution of virus types.
These studies are needed in order to evaluate the cost-benefit
relation and the effectiveness expected from possible
vaccination campaigns aimed at preventing infection from
exposure to this pathogen and, consequently, cervical cancer.

The purpose of this study was to determine the prevalence
of HPV infection, analyze the risk factors involved, and to
identify and examine the distribution of the most prevalent types
in a group of women enrolled in the cervical cancer screening
program at Luis Antonio Hospital in Natal, Brazil.

MATERIALS AND METHODS

We analyzed cervical specimens of a group of women enrolled
in the cancer screening program at the Luis Antonio Hospital in
Natal, Brazil, between April 2000 and June 2001. The inclusion
criteria were as follows: agreeing to participate in the study and
answer a standardized epidemiological questionnaire, in addition
to agreeing to undergoing uterine scraping for cytopathological
analysis. Excluded were pregnant women, those who had had a
miscarriage or delivery less than 60 days before the collection,
those who had undergone hysterectomy, and those with mental
deficit that would compromise the understanding and/or the
responses when they filled out the questionnaire.

Two specimens containing exfoliated cells of the uterine
cervix were collected from each patient using a cervical brush.
One of these specimens was used to obtain a scraping which
was stained by the Papanicolaou method and analyzed by
cytopathological examination, based on the Bethesda system.
The other was conditioned in a tube containing a preserving
solution (PBS + vancomycin + nystatin) and sent to a laboratory
where it was processed for DNA extraction and analyzed for
HPV detection and typing.

The tubes containing the cervical specimens were submitted
to vigorous agitation before removal of the brush and
centrifuged at 3000 x G per 10 min. The supernatant was removed
and the resulting pellet was processed for DNA extraction, using
rapid isolation of DNA from mammals, with proteinase K (23).
The DNA samples were quantified by 0.8% agarose gel
electrophoresis, and aliquots with around 30ng of DNA were
submitted to a polymerase chain reaction (PCR) to amplify a 110

bp fragment of the human β-globin gene, using the primers
PCO3+/PCO4+ (22) to analyze the quality of target DNA.

All the samples analyzed by cytopathological examination
that were β-globin positive were tested for HPV DNA detection
by PCR using the primers MY09/11, which allowed us to amplify
a fragment of approximately 450 bp of a highly conserved region
of the L1 gene from almost all mucosal HPV types (17). The PCR
products were submitted to virus typing with dot blot
hybridization (17), using specific probes for the following HPV
types: 6, 11, 16, 18, 31, 33, 34, 35, 39, 40, 42, 43, 44, 45, 51, 54, 56,
and 58, marked with P32, isolated or in cocktails (14).

Statistical analysis to determine the association of each risk
factor with HPV infection was performed using odds ratio (OR)
with its respective 95% confidence intervals (95% CI) and
Pearson’s χ2 test. The association between HPV infection and
the results of cytological examination was analyzed using OR
with its 95% CI. The software PEPI was used to perform all tests
(12). The level of statistical significance was set at p < 0.05.

The study protocol was approved by the Ethics Committee
of the Universidade Federal do Rio Grande do Norte.

RESULTS

Analysis was performed on cervical specimens of 202 women,
varying in age from 15 to 64 years (mean of 32 years), enrolled in
the cancer screening program at the Luis Antonio Hospital,
Natal, Brazil. Based on the cytopathological examination results,
the patients were classified into two groups: the normal
cytological group, composed of 110 women (54.5%) with normal
cytology or only benign alterations; and the cytological
alteration group, composed of the remaining 92 (45.5%) women,
who presented squamous intraepithelial lesions (SIL). Of the
women in the latter group, 78 (38.6%) had low-grade lesions
(LSIL) and 14 (6.9%) had high-grade lesions (HSIL).

HPV DNA was found in 27 (24.5%) of the cytologically
normal women, 21 (77.8%) of whom were infected by a single
HPV type and 6 (22.2%) by two types of virus. Of the women
who had cytological alterations, 55 (59.8%) were infected by
HPV, 37 (67.3%) of whom were infected by a single type of virus
and 18 (32.7%) had double infection. A significant difference
was observed between the prevalence of HPV infection in the
two groups (χ2 = 25.8, p=0.000). The association between the
presence of HPV DNA and the cytological examination results
showed a 4.5 times greater likelihood for the occurrence of
cytological alterations in HPV-infected women (OR = 4.5; 95%
CI:2.40-8.75), the reference being the women who tested negative
for viral DNA. Women with infection by a single HPV type had
risk of cytological alterations by around four times (OR = 3.9;
95% CI: 1.94-8.10), whereas those with double infection had an
increased risk of more than six fold (OR = 6.7; 95% CI:2.27-
20.83), the reference being the women who tested negative for
viral DNA (Table 1).
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Thirteen distinct HPV genotypes were identified. The virus
type could not be identified in three samples, two of which were
from cytologically normal women and one with cytological
alterations. Almost all of the HPV genotypes detected belong
to the high risk group, and no differences in HPV genotype
distribution were observed between the two groups (p = 0.24).
HPV 16 was the most prevalent genotype in both groups,
followed by HPV 58, in infection by a single type of the virus. In
double infections the most frequent association was between
HPV 56 and 57, found in 1.8% and 8.7% of cytologically normal
women and those with cytological alterations, respectively
(Table 1).

The distribution of HPV infection prevalence by age showed
indices of 33.3% in women ≤ 20 years old and 43.7% in those
between 21 and 30 years old, and a progressive reduction of
this index in the two subsequent age groups, followed by another
increase in women aged 51-60 years. However, we observed no
significant differences between these indices in the different
age groups, nor was any significant difference found between
the prevalence of HPV infection in white and non-white women,
despite the greater infection prevalence among the non-white
women. The distribution of HPV infection cases according to
marital status showed that single women had higher infection
rates than did married women, but the difference was not
statistically significant (Table 2).

The only risk factor that was strongly associated with HPV
infection was multiple sexual partners (OR = 2.02, 95% CI = 1.09-

3.74). The other variables reported in the literature as being risk
factors for HPV infection, such as age at first sexual intercourse,
parity, and smoking, had no association with the presence of
viral DNA, the reference being the non-infected women. All

Table 1. Prevalence of HPV infection and virus type distribution, according to cytological findings.

HPV Types Normal Cytology Altered Cytology Total OR (95% CI)

N=110 % N=92 % N=202 %

HPV - 83 75.5 37 40,2 120 59,4 Reference
HPV + 27 24.5 55 59,8 82 40,6 4,51 (2,40-8,75)*

Single type 21 19.1 37 40.2 58 28.7 3.95 (1.94-8.10)*
16 14 12.7 18 19.6 32 15.8
18 1 0.9 1 1.1 2 1.0
58 3 2.7 8 8.7 11 5.4
59 1 0.9 3 3.3 4 2.0
X 2 1.8 1 1.1 3 1.5

Others types 0 0.0 6 6.5 6 3.0
Double Infection 6 5.4 18 19.6 24 11.9 6.73 (2.27-20.83)*

16+18 1 0.9 1 1.1 2 1.0
16+55 1 0.9 0 0.0 1 0.5
16+58 1 0.9 1 1.1 2 1.0
55+58 1 0.9 1 1.1 2 1.0
56+57 2 1.8 8 8.7 10 5.0

Others associations 0 0.0 7 7.6 7 3.5

OR: Odds Ratio to cytological lesions; 95% CI: 95% Confidence interval; Distribution of HPV types: χ2 = 13.75; p = 0.247; * Statistically
significant.

Table 2. Distribution of HPV infection according to socio-
demographic factors analyzed.

Variable
HPV infection

P
Positive Negative   %

Age group (years)
≤ 20 10 20 33.3 0.55

21 – 30 28 36 43.7
31 – 40 28 45 38.4
41 – 50 6 12 33.3
51 – 60 9 6 60.0

≥ 61 1 1 50.0

Ethnic group
White 64 99 39.3 0.43

Non-white 18 21 46.2

Marital Status
Single 20 17 54.1 0.06

Married 61 104 37.0

P: p value obtained by χ2 test; % : Prevalence of HPV infection.
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women who used oral contraceptives for more than 11 years
were HPV infected. However, the difference was not significant,
when compared with non-users (Table 3).

DISCUSSION

The results showed that a significant portion of cytologically
normal women were infected by HPV. They had practically the
same prevalence index as that found in Nigerian women (7);
slightly higher than that observed in women in Recife, northeast
of Brazil (9,16); double that found in Chile, Argentina, and
Colombia (7,10); and five times higher than the mean prevalence
of women in the Netherlands, Italy, and Spain (7). This high
prevalence of HPV infection in asymptomatic women could be
due to the high proportion of individuals who started sexual
activity before the age of 18, when they would have presented
increased biologic vulnerability to this virus (11,24). Besides,
most infections were caused by high-risk HPV, having a greater
capacity to develop persistent infection, which may remain
asymptomatic for an indeterminate time.

 The prevalence of HPV 16 infection in cytologically normal
women in this study was similar to that described for women in

Recife (16), but higher than that found in a wider study (7), in
which samples from women of various parts of the world were
analyzed. This suggests that Northeastern women could be
exposed to increased risk of developing cervical cancer than
those from other regions or countries.

In the women with cytological alterations, the overall
prevalence of HPV infection was practically the same as that
observed in African women (8), and similar to that of women
from Brasilia, Brazil, but higher than that found in women from
Recife (9,16), and lower than the prevalence in women from
Europe, and Central and South America (8). These differences
can be attributed to variations in the rates of HPV prevalence
observed between different populations, as well as varying
study designs and method sensibility (8).

We found association between HPV infection and the
presence of cytological alterations, both in women with
infections caused by a single virus type and in those with double
infection. The simultaneous infection by two HPV types
increased nearly seven-fold the likelihood of occurrence of
cytological alterations, and the infection caused by a single
type of virus increased nearly four-fold. These results
corroborate those obtained in a study conducted with women

Table 3. Odds ratio (OR) for the association between selected variables and HPV infection.

Risk Factor
HPV Infection

OR (95% IC) p
Positive Negative % pos

Age at first sexual intercourse
≤ 17 47 62 43.1 1.11 (0.51-2.45) 0.770
18-20 18 33 35.3 1.15 (0.44-3.02) 0.750
≥ 21 17 25 40.5 Reference -

Age at first pregnancy
Never pregnant 13 15 46.4 Reference -

≤ 17 15 22 40.5 0.79 (0.26-2.38) 0.640
18-20 28 44 38.9 0.73 (0.28-1.94) 0.490
≥ 21 26 39 40.0 0.77 (0.29-2.06) 0.560

Oral contraceptive use (years)
Never 34 41 45.3 Reference -

1-5 35 65 35.0 0.65 (0.34-1.25) 0.170
6-10 9 14 39.1 0.78 (0.27-2.21) 0.600
≥ 11 4 0 100.0 4.69 (0.72-∞) 0.098

Multiple sexual partner
Yes 42 41 50.6 2.02 (1.09-3.74) 0.023*
No 40 79 33.6 Reference -

Smoking
Yes 11 19 36.7 0.82 (0.33-1.96) 0.792
No 71 101 41.3 Reference -

* Statistically significant; P: p value obtained by χ2 test; 95% CI: 95% Confidence Interval.
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in São Paulo, Brazil (25). The higher frequency of cytological
alterations in women with double HPV infection might be due
to HPV types interaction or action synergistically to induce
lesion development or progression.

The distribution of the HPV genotypes found in the women
of this study exhibits a similar pattern to that described by
women in Central and South American countries (7,8), with some
variations. The distribution of HPV genotypes, in order of
prevalence, for the women with cytological alterations was
similar to that described for Recife and Brasilia (4,9,16), in relation
to HPVs 16, 58, and 18, but different from HPVs 31, 45, 52, and
59. It was also similar to the distribution described for Africa
and Central and South America (8), in relation to HPVs 16, 58,
52, 53, and 18, but different from HPVs 33, 35, 45, and 59. HPV 59
was found only in women from Natal and from Africa, where it
was in third and eighth place in prevalence, respectively.

The distribution of cases of HPV infection according to age
groups showed a higher prevalence in the 21-30 age group,
followed by a decrease in the subsequent age groups, and
another increase in women between 51 and 60 years, findings
similar to those observed in other studies (1,24). It is believed
that this is due to the acquisition of an adaptive immune
response developed over time, which could resolve the
infection or maintain the virus in latency, followed by a
reactivation in the post-menopause period caused by a
reduction in specific immunity, or the acquisition of a new
infection. The non-white women had a prevalence of HPV
infection slightly higher than that of white women, but the
difference was not significant. We found a higher HPV infection
prevalence in single women than in married women, with a p
value near the limit of statistical significance. This is probably
due to the absence of a stable relationship, favoring a higher
variability of sexual partners of the single women. The only risk
factor analyzed that had a strong association with HPV infection
was multiple sexual partners, a finding similar to that of other
studies conducted in Chile (10) and in Porto Alegre, Brazil (19).

These results lead us to conclude that HPV infection, whether
the single type or by the association of two types of virus, is an
important risk factor for the occurrence of cervical epithelium
alterations. In women with cytological alterations, the prevalence
of HPV 16 infection was practically the same as that described
for the Americas. Nearly all the other virus genotypes detected
belong to the high-risk group, which shows the importance of
cervical cancer screening programs. There is a similarity in the
distribution of some HPV genotypes found in Natal with that in
Recife and Brasilia. However, we observed important differences
in HPV 59 and 45 (the third and eighth most prevalent,
respectively, in women from Natal) that were not detected in
women from Recife and Brasilia, underscoring the need for local
studies. It is worth pointing out that more than 40% of the HPV-
positive women were infected by virus genotypes not
contemplated in the two vaccines currently available. Thus,

although these vaccines represent a great advance in cervical
cancer prevention, they still present limitations that must be
overcome, given the existence of multiple virus types and the
variations in their geographic distributions.

This study allowed identify differences in relation to
prevalence of HPV infection and virus genotype distribution
even in the same geographic region, justifying the need of more
local studies for the cost-benefit analysis and the expected
efficacy of a possible HPV vaccination campaign
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RESUMO

Infecção por papilomavírus humano em mulheres
atendidas em um serviço de prevenção ao câncer do

colo do útero em Natal, Brasil

Foram analisados espécimes cervicais de 202 mulheres, com
idade variando de 15 e 64 anos, atendidas no Hospital Luis
Antonio, Natal-RN, objetivando determinar a prevalência do HPV,
identificar genotipos do vírus e possíveis fatores de risco para a
infecção por esse patógeno, em mulheres atendidas em um serviço
de rastreamento do câncer do colo do útero. De cada paciente
foram coletados dois espécimes: um destinado ao exame citológico
e outro para detecção do HPV por PCR, com tipagem por
hibridização “dot blot”. Das pacientes incluídas no estudo, 54,5%
apresentaram citologia normal e 45,5% tinham alterações
citológicas. HPV foi detectado em 24,5% das mulheres com
citologia normal, e em 59,8% das que apresentaram citologia
alterada. Tanto a infecção por um único tipo de HPV, quanto a
infecção simultânea por dois tipos diferentes do vírus aumentaram
a chance de ocorrência de alterações citológicas. Foram
identificados treze tipos de HPV, a maioria de alto risco. Nas
infecções por um único tipo, o HPV 16 foi o mais prevalente,
seguido do HPV 58. Na infecção dupla a associação mais freqüente
foi entre HPV 56 e 57. A prevalência do HPV nas mulheres com
citologia normal foi superior a relatada para países de todos os
continentes, exceto África. Nas mulheres com alterações
citológicas observou-se resultado inverso. A distribuição dos
tipos de HPV foi semelhante à descrita para Américas, com
algumas diferenças. Dos fatores de risco analisados, o
relacionamento sexual com múltiplos parceiros foi o único que
apresentou associação com a presença de infecção por HPV.

Palavras-chave: Papilomavírus humano, Doenças do colo do
útero, Epidemiologia, Prevalência, Fatores de risco.
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