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A Six-Year Follow-up Survey of Sexually Transmitted Diseases
in Brasilia, the Capital of Brazil
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The notification of sexually transmitted diseases (STD) is a prime component of well-designed
public health policy. However, peculiar aspects of STD must be taken into account for the correct
management of surveillance activities. Here, we describe the distribution of the most common
sexually transmitted diseases among patients attended by the gynecological clinics of the principal
public hospitals of Brasilia and the Federal District, Brazilian capital, during six years. A total of
142,158 patients had their cervicovaginal samples collected for Papanicolaou preparations and
eventual biopsies. Diagnosis was made according to cytological and histological alterations,
distinguishing among vaginal infections, and pre-cancerous and cancerous cervical lesions. We
also looked at the annual prevalence of the various types of infections and alterations. There was
a high prevalence of bacterial vaginosis, trichomoniasis and candidiasis, with suggestive changes
over the years. Pre-cancerous and cancerous lesions increased 2.2 fold during the six years. A
large proportion of the cases involved late stages of cervical cancer, indicating the necessity of
prompt attendance of the population in a routine gynecological prevention program.
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Sexually transmitted disease (STD) management
became a priority throughout the world due to the
1980’s HIV pandemy. Notification of STD is a
necessary first step for policy development. There are
several aspects that should be taken into account for
the designing of an efficient management approach. This
includes surveillance findings of STD in the population
and the determination of disease-risk factors.

In this scenario, one must be concerned about
cultural and socioeconomic aspects of the epidemiology
of STD. Obviously, sexual behavior is essential for STD

establishment. It is clear that promiscuity and the non-
use of condoms increase the risk of acquisition of STD
[1, 2]. In addition, Brazil is a developing country that
possesses profound socioeconomic disparities.
Poverty, together with a low average educational level,
result in increased SDT incidence. Thus, to have an
impact, prevention policies must include substantial
social transformations [3, 4].

Clinical management and prevention of STD are
important aspects of public health planning since STD
ranks among the top causes of disability-adjusted life-
years lost in heavily affected urban populations [5].
Besides disease sequels, STD increase the risk of HIV
infection/transmission and cervical cancer development
[6, 7]. On one hand, ulcerative diseases are the
strongest risk for HIV infection [8], while vaginal and
urethral discharges are also important since they usually
provoke large-scale recruitment of susceptible
inflammatory cells [9]. Thus, a strong direct correlation
with HIV infection is also found for intensive bacterial
vaginosis, trichomoniasis, and others [7, 10, 11]. The
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correct treatment of infected populations could give
two epidemiological results: i. it diminishes the spread
of HIV infection; ii. it reduces the shedding of HIV
infected cells [12, 13]. Certain types of Human
Papillomavirus (HPV), mostly types 16 and 18, are
recognized as human carcinogens. HPV is not
necessarily a central cause but it is a necessary cause.
Greater than 99% of cervical cancers contain HPV
DNA [14]. In addition, epidemiological and
experimental data strongly support the etiological role
of HPV infection in the development of cervical cancer
[15, 16]. Thus, it is assumed that effective prevention
of STD leads to a dramatic reduction in cervical cancer
incidence and mortality.

STD management is critical, but diagnosis is still
controversial. STD diagnosis has usually been based
on laboratory procedures. The accuracy of pap-smears
is dependent on cytological experts and it could be
inadequate for some types of STD [17]. Some
improvements have been made, such as the
development of very sensible molecular techniques,
based on the detection of pathogen DNA [18, 19].
Unfortunately, this biotechnological approach may be
inviable economically. In developing countries, simple
laboratory procedures that involve trained observers
and microscopes would normally be available.

We must be aware of local conditions in order to
achieve efficient STD management. Mass treatment and
syndromic approaches are some of the alternatives for
intervention. Both of them are being investigated in terms
of epidemiological results, but few data are available
to determine if they have a positive impact on the STD
situation. Symptoms do not always make vaginal
infections distinguishable. The poor performance of the
algorithm for managing vaginal discharge information
limits the effectiveness of a syndromic approach [20,
21]. Moreover, asymptomatic patients are not benefited
and unspecific symptomatic groups could be
overtreated [22]. Consequent drug pressure could favor
antibiotic resistant strains. This is a current
epidemiological aspect that is a serious problem for
disease management [18]. At this time, a multiple
strategy must be taken into account for STD control:
routine prevention, etiology (laboratory based), as well

as syndromic, presumptive and immediate treatment.
These three strategies depend on large investments in:
i. Education, promoting prevention by appropriate
individual sexual behavior and hygiene; ii. Public Health,
providing primary health care; iii. Research, providing
mechanisms for rapid, differential and accurate
diagnosis.

We examined 142,158 female patients in a primary
health care service for the detection of ulcerative and
non-ulcerative vaginal infections, and the prevention of
cervical-uterus cancer. Infections were notified and
cytological alterations classified based on morphological
criteria. This profile of the STD situation in Brasilia, the
capital of Brazil, will help us evaluate STD management
and prevention programs, and permit us to examine
epidemiological aspects of our population, so that viable
policies for STD and cancer control can be developed.

Methodology

Primary health attendance in northern Brasilia and
the Federal District, the capital of Brazil, is composed
of nine health centers. We collected vaginal and cervical
samples from 142,158 women, who were attended
by all the primary health-care centers in northern Brasilia
and the Federal District. Samples were taken to the
main hospital of Brasilia, HRAN (Hospital Regional
da Asa Norte), where they were analyzed.
Cervicovaginal smears were immediately mounted onto
slides and fixed by immersing in 90% ethanol, taking
care not to allow the smears to dry before they were
fixed. They were prepared by the Papanicolaou
technique, utilizing the three dyes: Harris’s hematoxilin,
Orange G and EA 65, as described elsewhere [23].

Inflammatory and non-inflammatory lesions were
investigated based on cytological and histological
microscopic exams of vaginal, exo- and endocervical
smears and some biopsies. Malignant alterations were
characterized according to typical cytological and
histological criteria. Cellular and nuclear atypies were
carefully analyzed for the correct identification of cervical
neoplasias among the unspecific or normal tissue repair
and cellular differentiation processes of hyperplasia and
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metaplasia. To accomplish this, we investigated irregular
shapes, sizes and color of nuclei and the cytoplasm,
koilocytosis, nuclear hyperchromasia with irregular
distribution of chromatin and evident nucleolus, and
intensive and abnormal mitosis [23]. Pre-cancerous
lesions were identified as NCI (Neoplasia of the Cervical
Intra-epithelium) categories I, II and III [24]. Cancer
lesions become invasive whenever tumor cells infiltrate
through the basal lamina [23].

The quality of the vaginal and cervical harvest was
further verified, by looking for cylindrical endocervical
cells, along with cervicovaginal epitheliam cells and
mucus (Mitchel & Medley, 1992, 1993; Metcalf, 1994;
Sidawy, 1993). By excluding unsatisfactory
preparations and normal results, these exams can
distinguish pathological inflammatory and non-
inflammatory alterations, such as: NCI, invasive tumor,
HPV, HSV, Candida sp, Trichomonas vaginalis,
Chlamydia trachomatis, Gardnerella vaginalis,
coccus, coccus/bacillus and unspecific. In this last
category, an inflammatory lesion is characterized but
not the etiological agent. Our data was organized
according to individual prevalence of lesions or
etiologies over the six-year notification period.

Results

The Papanicolaou technique provides a clear
distinction among several types of inflammatory lesions
(Figure 1). As we could see, Gardnerella vaginalis,
the most common cause, worldwide, of bacterial
vaginosis, is characterized by numerous bacilli, partially
or totally adhered to the surface of the epithelial cells,
which become light blue. These bacteria-covered cells
are named clue cells (Figure 1A). Candida albicans
is detected in spore and filamentous forms. The dark
yeast filaments get entangled while the brown darken
spores possess a light colored, well-limited
membrane; both features were used to define
candidiasis (Figure 1B).

A marked inflammation is usually seen in
trichomonosis. The protozoa Trichomonas vaginalis
appears rounded or elliptical in shape, being 6 to 12

times shorter than the epithelial cells in the external
epithelium. This parasite is also found adhered to these
cells. It stains faint blue or gray and the peripheral
nucleus strongly indicates T. vaginalis infection
(Figures 1C and 1D). Chlamydia trachomatis is an
obligate intracellular bacterium, found as eosinophilic
vacuolar inclusions, preferentially in metaplasic
cervicovaginal cells (data not shown).

Genital Herpes Virus (HSV) induces typical
cytological alterations of the host cells. The nucleus
appears larger in size and is limited by a well-defined
membrane. Infected cells usually possess closely placed
or overlaid multiple nuclei, which have a glassy aspect
and contain eosinophilic inclusions (Figure 1E). Correct
diagnosis of Human Papilloma virus (HPV) infection
could lead to a better prognosis in terms of cervical
cancer prevention. HPV infected cells develop nuclear
atypies. Koilocytosis is predominant. It resembles
neoplastic cells in which an enlarged nucleus is surrounded
by a bright and clear cytoplasmic halo (Figure 1F).

The results from 142,158 Pap-smear cytological
preparations during the six-year notification period
(Figure 2) revealed a predominance of inflammatory
lesions (65%) over negative results (34%) and pre-
cancerous and cancerous lesions (<1%). The results
were unsatisfactory, based on the criteria of the
presence of cylindrical endocervical cells and
cervicovaginal epithelial cells and mucus [25-28]. The
absence of endocervical cells, few cervicovaginal cells,
a large quantity of mucus, semen, and erythrocytes
could mask the results. Unsatisfactory results were
attributed to low-quality pap-smears, due to manual
error, menstrual periods, and recent sexual relations.
The prevalence of pre-cancerous and cancerous lesions
affected the degree of neoplastic progression (Figure
3). Only 6% of the lesions were diagnosed early (NIC
I). A large number of cancerous lesions were in an
invasive stage (25%). This means that our population
needs to be educated about cervical cancer prevention.

In our investigation of the etiology of vaginal
inflammatory lesions, we found that in 31,143 cases
(21% of the inflammatory lesions) the etiological agent
could not be identified (Figure 4). Very intense
inflammatory processes, added to the limitations of the
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Figure 4.

Figure 2.

Figure 3.
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Papanicolaou technique, could explain this fact. On the
other hand, 22,536 cases among all results of infections
(22%) were identified as coccus or coccus/bacillus
infections (Figure 4). For a clear definition of most cases
of bacterial infection it is necessary to make cultures.
Despite this intrinsic limitation of our study, we found a
predominance of infection with Gardnerella vaginalis
(17.2%) over candidiasis (9.4%) and trichomoniasis
(7.3%). However, bacterial vaginosis is not well defined
as a sexually transmitted disease [29].

There was a 2.2 fold increase in the annual
prevalence of pre-cancerous and cancerous cervical
lesions during the six years of this survey (Figure 5A).
As many of the lesions indicated a late stage in cancer
progression (Figure 3), we again emphasize the
importance of early prevention and treatment of cervical
cancer of this population. The prevalence of HPV
infection fluctuated over the years and did not follow
the increase in pre-cancerous and cancerous lesions
(Figure 5B).  A slight increase in Gardnerella vaginalis

prevalence (1.25 fold) occurred, while there was a slight
decrease in candidiasis and trichomoniasis, 1.19 fold
and 1.66 fold, respectively (Figure 5C, D and E). These
numbers could reflect a normal variation in prevalence
over the years, but it could also indicate a change in
individual habits related to better prevention. Since
bacterial vaginosis has other means of transmission, its
prevalence could be maintained or could even become
higher in comparison with others that are restricted to
sexual transmission, such as trichomoniasis.

Discussion

It is apparent that STD prevention and clinical
management has become a priority in worldwide public
health policies. STD management is an important
component of HIV prevention [30]. This is not a simple
task. The distribution of STD has been found to vary
widely [22]. Thus, an important first step for developing
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correct policy is to describe the distribution of STD
and to search for epidemiological factors in the
population under study.

During six years, we have followed the notification
of STD in Brasilia, the capital of Brazil, based on
cytological and histological criteria of cervicovaginal Pap-
smears and eventual biopsies. We found a prevalence
of bacterial vaginosis, comprising 33% of all cases. Our
results confirm previous reports for other populations
[22, 29, 31]. Although bacterial vaginosis is related to
sexual behavior, it is not considered a classic STD [29].
During the six years, we observed a slight increase in the
prevalence of the main etiological agent of bacterial
vaginosis, Gardnerella vaginalis. This was
accompanied by a small reduction in the prevalence of
trichomoniasis and candidiasis. One reason may be that,
in contrast to bacterial vaginosis, trichomoniasis is a
classic STD, invoking specific types of control methods.

Although our data show few cases (3.6 cases per
1000), the 2.2 fold increase in the prevalence of pre-
cancerous and cancerous lesions is alarming. In
addition, most of the cases were detected at late stages;
55% were NIC III, or invasive cancer. This signifies a
bad prognosis for the patient if not immediately treated.
The fluctuation of HPV prevalence did not coincide
with increases in pre-cancerous and cancerous lesion
prevalence. We could not find a strict association
between them, perhaps because HPV can be incubated
during several years and only a few types of the virus
induce cervical cancer.

Finally, our data suggest that the population of this
study is not being regularly attended by routine
gynecological disease prevention programs. Therefore,
we should alert the community about STD prevention
and induce political decisions. The next step, which
includes an investigation of specific epidemiological
aspects, should lead to a better program of STD
management and control in our population.
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