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A retrospective serologic study was carried out in Fortaleza, State of Ceara, Brazil, in order to
detect the dengue virus activity before recognizing the epidemic of 1994. Mac-Elisa was performed by
using a mixture of specific DEN-1 and DEN-2 antigens on serum samples from the Emilio Ribas Labo-
ratory collection. Samples were obtained from 1,224 patients with exanthematic febrile diséase
negative serological results for rubella. All specimens were taken during November 1993 to May 1994.
The results confirmed dengue infections in Fortaleza by November 1993, approximately six months
before the beginning of the epidemic, proving how misleading diagnosis of dengue infection are still
troublesome, in spite of the strong dengue activity in Ceara. The authors stress the urgent necessity tc
implement the active surveillance system in order to prevent another extensive dengue fever epidemic
in the state. Epidemiological background of the dengue activity in the State of Ceara is also described.
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The re-introduction oAedes aegypinto Bra- tion carried out in Fortaleza, the capital of the state.
zil in 1967 and its rapid spread through the couriFhe objective of the study was to detect dengue
try presented the dengue infection as a national pularus activity before the initial recognizing of the
lic health problem, with more than 500,000 denepidemic of 1994.
gue reported cases during the last decade Epidemiological background Re-introduced
(Figueiredo 1996). in Ceara during the mid-80s, in the cities of

The Northeast region has been suffering su&quiraz, Beberibe and Fortalezhima 1985),
cessive dengue epidemics in that period, and tiee. aegyptfound adequate conditions to begin its
State of Ceard is the second most infected statedipersion. In 1984 official reports showed that 3
the country according to reported dengue casesut of the 44 (6.8%) municipalities of the state were
From 1986 to 1996, the state reported a total affested. Then, in 1988 it increased to 70.8% and
102,010 cases as a result of the three epidemios1992 dropped to 46% (FNS 1992).
which occurred at intervals of two years each By August 1986, DEN-1 virus caused dengue
(Aradjo et al. 1996). outbreak in the state, with a peak reported in April

In this report we describe the epidemiologicall987. In the following year, the disease continued
background of dengue activity in Ceard, as well a® spread, with new cases being reported during
the results of a retrospective serologic investigahe last months of 1988 up to September 1989,

when a new outbreak had began. During 1990-

1991 the state reported a total of 22,434 cases and

from October 1992 to February 1994 only 16 cases
have been reported.
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Fundagdo Banco do Brasil. (LACEN-CE) confirmed dengue infection in 38%
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Received 7 June 1997 1994). In the following month, DEN-2 virus was
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isolated by the Flavivirus Laboratory, Institute 5,9,
Oswaldo Cruz (Souza et al. 1995). DEN-1 virus 45,000
was also isolated in Ceard during 1994 showing; 40,000 |
the co-circulation of both serotypes in the state$ :gggg
(Vasconcelos et al. 1995). S 50001
The first dengue cases of the epidemic of 199% 20,000 1
were reported in Fortaleza, which had environmeng 15,000 -
conditions appropriate for high dengue activity. 10901
The interruption of measures of vector control dur- 5’008 |
ing 1993 resulted in house index &é. aegypti 1086 1988 1990 1992 1994 1996
superior to 20% in the capital (FNS 1993). The
beginning of the rainy season along with temperésource: DEEPI/SESA-CE
:)lfgesfvgrgglgceirﬁﬁ: t(-ftl é(llt: Irga p:ll'élsos%t:ét;étgg tfc?trf::gi O?E%_ig. 2: reported dengue cases in the State of Ceara, 1986-1996.
east of the state. In that year Ceara was respon-
sible for 84% of dengue cases in Brazil, reporting - )
a total of 47,889 cases (Aradijo et al. 1996). Fig. of specific DEN-1 and DEN-2 antigens was used
shows the increasing of dengue reported cases 9He to the co-circulation of both serotypes in the

the state during the last eleven years. state. S
Antigens -The DEN-1 (Mochizucki strain) and
MATERIALS AND METHODS

DEN-2 (New Guinea C) antigens were prepared
RETROSPECTIVE SEROLOGIC STUDY from infected brains of suckling mice by using
Population studied i was 1,224 patients with the sucrose acetone extraction method (Clarke &

exanthematic febrile disease and negative serologcl:—asals 1958).

cal results for rubella. RESULTS

Specimens Serum samples obtained from the  pengue diagnosis were serologically confirmed
Emilio Ribas Laboratory collection, in Fortaleza.jn 24.49 (299/1,224) of studied cases by the de-
Blood samples were obtained from November 1993 ction of anti-dengue IgM antibodies. From 90
to May 1994 and the sera were stored at -20°faijrs of sera, 17 demonstrated seroconversion by
until used for serology. Mac-Elisa. In 10 pairs only first sample of sera
~ Serology -Mac-Elisa (IgM capture enzyme showed positive results showing the transitory na-
linked immunosorbent assay) for dengue was pefgre of this antibodies. The remaining 63 pairs of
formed according to Kuno et al. (1987). A mixturesera showed negative results in both samples.
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Fig. 1: environment conditions and reported dengue cases in Fortaleza, CE, 1993-1994.
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Table shows the detection of anti-dengue IgMubella seems to be the mainly disease for differ-
antibodies of the studied samples distributed bgntial diagnosigNogueira et al. 1995).
month. In Ceara dengue fever diagnosis was mislead-

The comparison between of the number of denng and the Epidemiological Health System
gue cases confirmed by Mac-Elisa and the nunpointed out rubella as the current infection in that
ber of reported cases by SESA-CE in that periotime. In fact, our retrospective study confirmed
showed dengue activity in the state before recogerologically dengue infection in 24.4% of sus-
nizing the epidemic of 1994 (Fig. 3). pected rubella cases. Even by April 1994, when a

dengue epidemic was laboratorially confirmed by

DISCUSSION LACEN-CE, 158 patients with exanthematic fe-
_ Difficulties in controlling vectors and mislead- prile disease were still leaded to the Emilio Ribas
ing diagnosis on dengue infections seems to be th@horatory in order to confirm rubella infection.
most important factors responsible for the exten-ater, our study confirmed dengue infection in
sive dengue epidemics in Brazil. 20.9% (33/158) of this cases.

In spite of the endemicity of dengue viruses in - The detection of IgM antibodies in 24.4% (299/
the country, late diagnostic are still frequent and 224) of the samples studied must be considered

TABLE
Distribution of 1,224 cases tested by Mac-Elisa
Year Month Epidemiological week No. of positive/No. of tested (%)
Nov. 44th 45th 46td7th 48th 1/13 (7.7)
1993 Dec. 49th50th 51st 52nd 4/45 (8.9)
Jan. 1st 2nd 3rd th 6/68 (8.8)
Feb. 5th6th 7th 8th 3/55 (5.5)
1994 Mar. 9th 10th 11th 12th 13th 4160 (6.7)
Apr. 14th 15th 16th 17th 33/158 (20.9)
May 18th 19th 20th 21th 248/825 (30.6)
Total 299/1224 (24.4)
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Fig. 3: reported dengue cases and Mac-Elisa positive cases by epidemiological week in Ceara, 1993-1994.
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as a high rate, specially if we take into accourihverse of the observed in Asia (Halstead 1990),
that the result were obtained from single serurdemanding new studies to detect other factors in
samples, in the majority of the cases. As prevpathogenesis of DHF besides sequential infection.
ously described, the current use of paired sera The emergence of DHF and the continuity of
(acute and convalescence) increases the Mac-Eliggported dengue cases in the state and in all over the
positivity in 30% of the samples (Nogueira et alcountry reinforced the importance of the laborato-
1993). The seroconversion observed in 17 casdal methods to a definitive characterization of den-
strengthens the need of collecting two samplegue infection. The implementation in Brazil of good
mainly during interepidemic periods, when epideguality kits could be an alternative to improve fast
miological surveillance should be more rigorouslengue diagnosis. In this case, private clinical labo-
to reach a conclusive diagnostic. Serologic negaatories would join the Public Health Laboratory
tive results for rubella and dengue infections sugNetwork(Schatzmayr et al. 1996), specially during
gests the circulation of another etiological agerihterepidemic periods, when the public sector very
responsible for this clinical features in Fortalezaoften do not take care of dengue activity. Virologi-
Although we could not determine the viruscal and serological surveillance along with measures
serotype circulating in the last two months of 1993dopted by the Program of Eradicatiomef aegypti
these results pointed out the need to implementaae the most important tools to reach dengue infec-
virological active surveillance system in the statetion control in the country.
An early diagnosis should ha_lve the use of vector ACKNOWLEDGMENTS
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