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DENGUE EPIDEMIC IN THE STATE OF RIO DE JANEIRO, BRAZIL:
VIROLOGICAL AND EPIDEMIOLOGICAL ASPECTS.

Marize P. MIAGOSTOVICH (1), Rita M.R. NOGUEIRA (1), Silvia M.B. CAVALCANTI (2),
Keyla BF. MARZOCHI (3) & Hermann G. SCHATZMAYR ().

SUMMARY

Laboratorial studies were carried out on 3178 patients with signs and symptoms
suggestive of dengue infection from April 1986 to December 1987 in the State of Rio de
Janeiro, Brazil. The epidemic had two peaks following the first virus isolation and af-
fected the inhabitants of 17 counties. Both sex and all age groups were affected. Dengue
virus type 1 was isolated from 1039 sera and the number of confirmed cases was in-
creased to 1874 (59%) by MAC-ELISA. Isolation rate confirmed cases reached 80% in
the specimens obtained until the 4® day after the onset of disease and viraemia ranged

from 10 3°to 10%5 TCID /ml.
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INTRODUCTION

Cases of dengue fever were described in Brazil
on clinical grounds'* but the first dengue infec-
tions confirmed by laboratory tests occurred in 1982
in the city of Boa Vista, in Amazonian area. The
outbreak was associated with serotypes 1 and 4 and
7,000 cases were estimated to have occurred®s,

An extensive epidemic of dengue type 1
(DEN-1) was recognized in the State of Rio de
Janeiro in April 19862, The epidemic started in
county of Nova Iguagili near the city of Rio de
Janeiro (23°S/43°) and it soon spread surrounding
areas and also to other states of the country™.
Nearly 140,000 cases of dengue were reported in
Brazil during 1986 - 1987, most of which in the
State of Rio de Janeiro®.

This study presents virological and epidemiologi-
cal data obtained from patients with signs and symp-
toms suggestive of dengue infection, from April 1986
to December 1987 in the State of Rio de Janeiro.

MATERIALS AND METHODS

Specimens

Serum specimens were obtained from 3178 pa-

tients suspected of dengue infection including 1045
paired samples. Convalescent samples were ob-
tained from 2 to 4 weeks after onset of disease, but
in some cases were taken after a longer interval.

Blood samples were drawn by venipuncture
and delivered to the laboratory with questionaries
filled out by physicians. After centrifugation serum
was removed and acute specimens were divided
into two vials and stored at -70°C and -20°C. Con-
valescent serum specimens were stored at -20°C.

Virus isolation and identification

Virus isolation was attempted from human
acute phase serum specimens independently of
knowledge of their antibody content. C6/36 clone
of /Aedes albopictus/ cells 7 were grown on
Leibovitz medium (L - 15) supplemented with 1%
non-essential aminoacids, 10% tryptose phosphate
broth and 10% heated (56°C for 30 min) fetal calf
serum. Sera were diluted 1/10 in tissue culture me-
dium L - 15 and inoculated (0.05ml) onto mono-
layers of cells in 2.0 ml of culture medium contain-
ing 2% fetal calf sera. Tubes were kept at 28°C
and observed daily for viral cytopathic effect
(CPE). Monolayers which showed no CPE were
initially tested for direct fluorescent assay (DFA)
using FITC conjugate prepared from pooled hu-
man sera with high hemagglutination-inhibition
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(HI) antibody titers. Cultures positive on DFA and
all cultures with clear CPE were tested with type
specific monoclonal antibodies for each serotype
of dengue virus. The specific monoclonals used
were 15F3 (DEN-1), 3H5 (DEN-2), 5D4 (DEN-3)
and 1H10 (DEN-4)%. Slides were prepared accord-
ing to the protocol described by GUBLER >,

Virus titration

Forty five positive sera for dengue virus were
titrated by immunofluorescence in microtiter plates
as described by SCHOEPP & BEATY 2 with minor
modifications. Four replicates of each serial 10-fold
dilution of sera were inoculated onto C6/36 cells in
microtiter plates (0.05 ml/well). The plates were
kept in a humid incubador at 28°C for 10 days when
part of the supernatant fluid of each well was re-
moved and the cells were resuspended in the re-
maining maintenance medium. Cell suspensions
were transferred to slide (Bio-Mériecux) with a
Pasteur pipette and allowed to dry. The slides were
fixed on cold acetone (-20°C for 20 min), air-dried,
and tested by DFA. Virus titers were calculated as
TCID, /ml by the REED & MUENCH method®™.

IgM capture Elisa (MAC-ELISA)

Sera from 3103 patients were tested by an IgM
capture ELISA as described by KUNO et al. .

RESULTS
Epidemiological findings

Dengue virus was introduced in State of Rio
de Janeiro and spread in a great epidemic that in-
volved several communities during 1986-1987. A
large number of cases were confirmed in May and
in June declining later on. The incidence of dengue
infection was observed in following months and
then another explosive epidemic occurred in the
summer of 1987 (Fig. 1).

The epidemic affected 17 counties where /
Aedes aegypti/ was present in high densities, but
the majority of the studied cases were from Rio de
Janeiro, Niter6i and Nova Iguagi (Table 1).

The median age of the male and female pa-
tients was 28 and 26 years, respectively and the
number of males and females affected was not sig-
nificantly different (P>0.05, X?>=15.32, Table 2).
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Fig.1: Monthly distribution of dengue cases, RJ, 1986-87.

Table 1
Distribution of dengue cases in different counties.
RJ, 1986-87

Municipalities N®. of confirmed cases/
N°. of tested
Rio de Janeiro 1057/1750
Niter6i 284/417
Nova Iguacii 171/264
Duque de Caxias 49/70
Sdo Jodo de Meriti 21/32
Sao Gongalo 19/27
Volta Redonda 16/90
Nilépolis 6/16
Sapucaia 3/13
Petrépolis 1/10
Campos 2/8
Saquarema 411
Vassouras 6/7
Angra dos Reis 2/5
Magé 0/4
Friburgo 1/4
Marica 0/2
Xerém 1/2
Teresépolis 1/1
Rio Bonito 0/1
Unknown 230/448
Total 1874/3178
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Table 2
Age and sex distribution of dengue cases, RJ, 1986-87

AgeX Male Female Unknown Total

0-4 13/34 10/31 - 23/65
5-9 25/62 28/48 - 53/110
10-14 41/74 40/67 - 81/141
15-19 65/107 61/102 B 126/209
20-29 217/433 258/263 - 475/796
30-39 199/350 187/333 - 386/683
40-49 134/170 130/185 - _ 264/355
>50 128/128 81/180 - 209/308
Unknown 119/232 137/276 1/3 257/511

Total 941/1590 932/1585 1/3 1874/3178
Virological results Table 3

DEN-1 isolations in confirmed cases of dengue in-
Only DEN-1 virus was isolated from 1039 fections in relation to onset of disease.
specimens (41.2%) of which 937 isolates pro-

duced a marked syncytial cytopathic effect OD;;;?S? igﬁgil;?‘ftgg?(l}f Virus i?olation
(CPE) often visible around six days after inocu- Alseais -
; ; s A ples
lation (Fig. 2). Dengue antigen was detected in
102 cultures with no CPE. High rates of isola- 1 30/38 78.9
tion (about 80%) could be obtained until the 4 2 250/278 89.9
day after onset of disease in laboratory con- 3 216/250 86.4
firmed cases (Table 3). Circulating DEN-1 virus 4 222/266 83.5
titers ranged from 10°° to 10%° TCID, /ml on 5 104/177 58.8
days 1 through 8 of disease (Table 4). 6 33/104 31.7
7 13/84 15.5

The number of confirmed cases was increased 8 4/29 13.8

to 1874 (59%) by MAC-ELISA. In 380 opportuni-  Unknown 167/304 54.9

Fig. 2 A: Isolation of

f dengue virus in Aedes

s albopictus cell line clone
&1 C6/36. Cell control (100x).
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Fig. 2 B: Isolation of
dengue virus in Aedes
albopictus cell line clone
C6/36. Infected cells

- showing advanced

~ cytopathic effect (100x).

Table 4
Geomelric mean virus titers in sera from patients with dengue infection by day of disease.
Day after onset n of sera Virus titer Geometric
of disease range mean + SD*
1 7 3.6-7.8 5.4+1.7
2 T 3.9-6.0 4.7£0.7
3 8 3.1-6.6 4.2%1.3
4 5 4.3-6.8 5.3209
5 6 4.1-8.5 59+1.6
6 5 3.6-8.1 5.5£1.6
7 5 3.8-6.1 5.240.8
8 2 3.0-5.3 4.4%+1.6
Total 45 3.0-8.5 Si1£1.3
*Log,, TCID*/ml

ties virus isolation and positive IgM response
could be detected in the same patient.

DISCUSSION

The outbreak started in Nova Iguagi, a county
near Rio de Janeiro city. Nova Iguagd has ideal

conditions for dengue transmission including ex- -

tensive mosquito breeding grounds and intense hu-
man crowding. The great movement of people
from Nova Iguagii to Rio de Janeiro, where high
mosquito densities were also found, readily ex-
plains the spreading of dengue outbreak resulting
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in an extensive epidemic in the State of Rio de
Janeiro. A total of 80,000 cases were reported dui-
ing this period (1986 - 1987) and serological sur-
veys suggested that over one million persons be-
came infected in the State'. Since the last dengue
cases reported in the State of Rio de Janeiro oc-
curred more than 60 years ago '°, the great major-
ity of cases were surely primary infections. A very
low circulation of arboviruses before the dengue
outbreak '* and our results on age-distribution indi-
cate that dengue was not endemic in Rio de Janeiro
prior 1986 epidemic.

The epidemic involved populations not only in
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the State of Rio de Janeiro but also along the east-
ern coast of Brazil. After the initial rapid spread in
1986-1987, dengue virus has been isolated in Rio
de Janeiro in association with sporadic disease and
small outbreaks. DEN-1 virus is endemic and was
the only serotype detected in coastal areas of Bra-
zil until April 1990 when DEN-2 was isolated in
the States of Rio de Janeiro'?, Alagoas* and
Tocantins® suggesting that vector spread and envi-
ronmental conditions still favour epidemic trans-
mission.

The use of virus isolation and MAC-ELISA
techniques was effective in confirming infection
by dengue virus in 59% of patients. The occur-
rence of unconfirmed cases emphasize the need of
laboratory confirmation for a definitive diagnosis
of dengue as described earlier™?2,

Several continuous mosquito cell lines- have
been shown to be highly susceptible to dengue vi-
rus infection™®'*, In our experience, C6/36 cell line
was very satisfactory and provided a useful isola-
tion system for DEN-1 virus in the State of Rio de
Janeiro. Moreover, handling of this cell clone was
easy and presumptive diagnosis could be reached
when CPE was detected. This method was previ-
ously described as effective for virologic surveil-
lance of dengue virus®. The mosquito cell clone
C6/36 has previously been used for isolation of
dengue viruses'®* with high isolation rates. The
high frequency of virus isolation and the high lev-
els of viraemia observed in some patients (> 10%°
.TCID, /fml) are consistent with the explosiveness
of the epidemic. According to GUBLER? high hu-
man viraemia may be associated with epidemic
strains of dengue virus, while lower viraemia is
associated with endemic dengue virus strains.

Patients infected with DEN-1 in Indonesia had
virus titers ranging from 10%* to 10 MID/ml.
Ranges and geometric mean titers showed litde
change up to day 6 of the illness*. Our results with
tissue cultures are in agreement with these findings.

Clinically, the epidemic had the characteristics
of classical dengue fever, the most common symp-
toms being fever, mialgia, headache, joint pain,
nausea/vomiting, eye pain and rash'. Hemorrhagic
manifestations were observed over the course of
the epidemic and one fatal case was confirmed by
virus isolation from liver'.

* Rocceo, 1., personal comunication.

RESUMO

Epidemia de dengue no Estado do Rio de
Janeiro, Brasil: aspectos virolégicos e
epidemioldgicos.

Foram realizados estudos laboratoriais em
3178 pacientes com sinais e sintomas sugestivos
de infecgdo por dengue no Estado do Rio de Janei-
ro, no periodo de abril de 1986 a dezembro de
1987. A epidemia apresentou 2 picos e afetou resi-
dentes de 17 municipios. Ambos os sexos ¢ todos
os grupos etdrios foram igualmente afetados.

Dengue virus tipo 1 foi isolado de 1039 soros
¢ a utilizagdo do MAC-ELISA elevou para 1874
(59%) o nimero de casos confirmados. Nestes ca-
sos, a taxa de isolamento alcangou 80% nos
espécimens obtidos até o quarto dia apés o inicio
da doenga. A magnitude da viremia variou de 10 3¢
a 10 *° TCDI /ml.
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