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SHORT COMUNICATION

Dengue Viruses Activity in Piauí, Brazil
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The present paper reports a laboratory investigation performed between the years of 2000 and 2002 to stydy a
virological surveillance program introduced in the state of Piauí to support an epidemiological survey of the
disease. Dengue virus type 3 (DENV-3) existence in the state was detected in May 2002 when a high number of
dengue cases due to DENV-1 and DENV-2 were reported. An assessment on the population knowledge about the
disease and its transmission showed that almost 50% of the population were still unaware of the epidemiological
features of dengue.
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Dengue is an acute viral disease caused by any of
four types (1 to 4) of dengue virus (DENV), mainly
transmitted by the mosquito Aedes aegypti, being
considered the most important re-emergent infectious
disease with more than 50 million people infected annually
in the world-wide (Gubler 2002).

 In the Americas, the emergence of epidemic was well
recognized from the 80’s when the first outbreak of dengue
hemorrhagic fever/dengue shock syndrome (DHF/DSS)
occurred in Cuba (Pinheiro & Coubert 1997). Nowadays,
all of the four serotypes have been reported and the hi-
perendemicity may be characterized in many countries of
American continent (Gubler 1998).

In Brazil, the co-circulation of DENV-1 and DENV-2 in
26 states resulted in more than 2,3 million cases notified
until 2001, increasing the severity of the disease (Nogueira
et al. 1993, 2002, Zagne et al. 1994). In 2002, a number of
758,000 cases were reported representing 75% of the
reported cases in the American continent, which has been
attributed to the introduction of DENV-3 in the country
(Nogueira et al. 2001, www.paho.org/english/HCP/HCT/
VBD/dengue-cases-2002.htm).

In the Northeast region of the country, including the
state of Piauí and other eight states, dengue became a
public health problem since the early 90’s when the

outbreaks of the disease become more frequent.  In 1998,
that region, specially comprising the states of  Ceará, Bahia,
Alagoas, and Pernambuco, was responsible for more than
80% of dengue reported cases totaling 426,107 cases
(Cunha et al. 1999).

The state of Piauí has an area of 252,378 km2 and the
Atlantic Ocean forms the north border. The other frontiers
include the states of Maranhão (W), Ceará and Per-
nambuco (E), Bahia and Tocantins (SW).  The first case of
dengue in Piauí were reported to be caused by DENV-2
in the capital, Teresina, mainly due to its geographic lo-
calization, around which the other states had already re-
ported the presence of dengue (Figueiredo 1996). After-
wards, the number of reported cases has annually in-
creased and, in 1998, a total of 14,626 cases were reported.
In 1999, the reports dimished but in 2000, a period of high
DENV activity was initiated and continued  throughout
the following years  (Fig. 1).

Here, we show a laboratory investigation performed
in Piauí between the years of 2000 and 2002 to study a
virological surveillance program introduced in the state
in order to support the epidemiological survey of the
disease.

 Serum samples were obtained from 535 outpatients
with signs and symptoms of dengue fever at the Hospital
of Infectious Disease located in Teresina, between 2000
and 2002. Before blood samples were taken for virologi-
cal and serological procedures, patients filled out
questionaries in order to have their personal knowledge
on the disease and its prevention evaluated.

 Virus isolation was attempted in sera drawn from acute
patients by inoculation into clone C6/36 of Aedes
albopictus cells and virus isolates were typed by indirect
fluorescent antibody test using serotype-specific
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monoclonal antibodies (Gubler et al. 1984). Reverse tran-
scription polymerase chain reaction (RT-PCR) was under-
taken in order to obtain a rapid diagnostic for virological
surveillance. Viral RNAs were extracted from acute sera
using a QIAamp Viral Mini Kit (Qiagen, Inc., Valencia,
CA) according to the manufacturer’s protocol. RT-PCR
for detecting and typing dengue viruses was carried out
according to Lanciotti et al. (1992). IgM capture enzyme-
linked immunosorbent assay (MAC-ELISA) was per-
formed for routine serodiagnosis using serotype-specific
antigens mixture as described previously (Kuno et al.
1987).

Laboratorial findings showed that DENV isolation was
obtained in 10 out of 46 (21.7%) acute serum samples
inoculated into C6/36 cell line. The virus types identified
were DENV-1 (n = 2) and DENV-2 (n = 8).  RT-PCR detected
48% of DENV (61/128), being 39 DENV-1, 19 DENV-2
and 3 DENV-3 (Fig. 2). Those DENV-3 cases confirmed by
RT-PCR were the first DENV-3 cases reported in the state
of Piauí marking the introduction of that new serotype in
the state on May 2002. MAC-ELISA was positive in 111
(30.7%) dengue cases out of 362 tested. The distribution
of studied cases according to gender and age showed
that age ranged from 4 to 80 years old (average 34) and
there was no difference in the occurrence of dengue fever
between men or women. Signs and symptoms of all cases
were characterised of dengue fever.

After the introduction of DENV-3 in the American con-
tinent in 1994, Anonymus (1995) repeated warnings about
the risk of the DENV-3 introduction in Brazil have empha-
sized the priority to creat a dengue virus sur-veillance
system in order to early detect its introduction. Indeed,
DENV-3 was introduced in December 2000 through the
state of Rio de Janeiro and favorable conditions for den-
gue transmission allowed the rapid spread of this new
serotype to 22 out of 27 Brazilian Federal Units in 2002
(www.funasa.gov.br).  In 2002, the implementation of
RT-PCR in Piauí as a rapid diagnosis method played a
definitive role to the surveillance system, notifying  local
authorities about the confirmation of the first DENV-3
cases in the state allowing the development of immediate
control measures.

The evaluation of questionaries revealed that 352
(71.3%) patients knew about the disease and that 45%
(223/496) are aware about the involvement of the mosquito
vector. The understanding whether water (43.1%) or
mosquitoes (44.8%) are responsible for dengue trans-
mission is still not clear, although they understand that
prevention depends on measures of vector control, which
includes the elimination of all containers holding water.

While an efficient vaccine is still not available, sus-
tainable mosquito control involving the community and
epidemiological laboratory-based surveillance are the best
strategies to prevent dengue epidemic, diminishing the
social and economic impact of disease (Gubler et al. 1989).
Unfortunately our results on the population knowledge
about dengue transmission showed that the authorities
should coordinate campaigns on public health education
to explain people about the need of community participa-
tion. In fact campaigns promoting personal responsibility
should be a priority in the state.
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Fig. 1: dengue reported cases in the state of Piauí between 1994 and
2002.

Fig. 2: percentage of dengue serotypes detected by virus isolation
and/or reverse transcriptase polymerase chain reaction, state of
Piauí, 2000 to 2002.
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