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Dengue in the Seychelles

C. H. CALISHER,1 M. NUTI,2 J. S. LAZUICK,1 J. D. M. FERRARI,3 &K. D. KAPPUS4

Epidemics ofdengue-like illness occurred in theSeychellesfromDecember1976toApril
1977andfrom December 1978 to January 1979. Dengue2 virus was isolatedfrom individuals
who had been in the Seychelles in 1977. From February to April 1979, sera were collected
from outpatients in Mahe, Seychelles, who had not previously been hospitalized with a
dengue-like illness. Results of neutralization tests with these sera indicated that prevalence
ratesfor thefour dengue viruses were between 81% and 91.8% and that dengue 2 was the
most probable etiological agent in the epidemics. In addition, antibodies to chikungunya
(8.7%o) and Sindbis (7.4%o) viruses werefound, providing, for thefirst time, evidence ofthe
presence of these two alphaviruses in the Seychelles.

The Seychelles consists of over 100 small islands in
the Indian Ocean spread over an area of400 000 km2
between the latitudes of 40 and 10S and the longi-
tudes of 46° and 56°E. The principal island is Mahe,
which has a population of approximately 55 000
inhabitants.
The climate of the archipelago is tropical. However,

winds such as the north-west monsoon, which blows
from December to March, and the south-east trade
winds which prevail from May to October, produce an
average temperature of 26 IC, with a maximum of
35 °C in April and May. The dry season extends from
May to October, while the wet season is from Decem-
ber to March; the total rainfall is 2000-3000 mm per
year.

HISTORY OF DENGUE AND DENGUE-LIKE
ILLNESS IN THE SEYCHELLES

The 1969 annual report of the Seychelles Medical
Department stated that no cases of dengue had ever
been reported in the islands, despite the presence of
Aedes mosquitos (1). The same source, however,
reported several outbreaks (in 1900, 1906, 1915, and
1926) of fever ofunknown origin involving a high pro-
portion of the population; these were attributed to
viruses imported by ships and their crews (2).
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From December 1976 to April 1977, a widespread
outbreak of fever occurred on Mahe, involving
approximately 80% of the population (3). The illness
was characterized by high fever, malaise, limb and
joint pains, digestive disturbances (nausea, vomiting,
diarrhoea), and a long-term debility following the
acute disease. Skin rashes were less frequently
reported than is usual with dengue infection, and
haemorrhagic manifestations were not apparent. The
outbreak primarily affected adults, and expatriates
were as likely to be infected as were natives.
Another epidemic, which was much less widespread

and of shorter duration, occurred during the months
of December 1978 and January 1979; clinical illnesses
during this outbreak were described as similar to those
in the 1976-77 outbreak.
During the 1976-77 epidemic, blood samples from

patients were sent to laboratories in Nairobi and
London for virological and serological studies. Before
the official results were available, Simpson (4)
mentioned the presence of dengue fever (dengue 2) in
the Seychelles, and Rosen (personal communication,
1978) isolated four strains of dengue 2 virus from crew
members of a ship that had called at the Seychelles
early in 1977.

In the present study, sera were collected from out-
patients at the Victoria General Hospital, Mahe,
Seychelles, from February to April, 1979. These sera
were tested for neutralizing antibody to dengue 1, 2, 3,
and 4, West Nile, chikungunya, Sindbis, and Ross
River viruses. The results, reported here, indicated
that almost all those tested had had an infection with a
flavivirus (probably one of the dengue viruses) at some
time in the past.

Retrospective epidemiological observations regard-
ing the two epidemics are discussed briefly.

4096 -619-



C. H. CALISHER ET AL.

MATERIALS AND METHODS

Sera

Sera were collected from 231 outpatients in Mahe,
from February to April 1979. Although at that time
none of the subjects had symptoms compatible with a
diagnosis of dengue fever, 24 reported having had an
illness in 1977 characterized by high fever, malaise,
limb and joint pains, various digestive disturbances
(nausea, vomiting, diarrhoea), and prolonged de-
bility. Skin rashes among these people were infrequent
or diminished, and haemorrhagic characteristics or
other more serious signs were not noted. Individuals
included in this serosurvey are summarized by age and
sex in Table 1.

Table 1. Age and sex of individuals participating in the
serosurvey

Sex"

Age group" Male Female %

11-20 43 29 32.7
21-30 26 17 19.5

31-40 15 12 12.3
41-50 10 17 12.3
51-60 1 1 10 9.5

>60 9 21 13.6

Total 114 106 100

a Age and sex were not noted for 11 individuals.

Neutralization tests

Sera were screened at a 1: 10 dilution by the plaque
reduction method of Lindsey et al. (5), employing 8%
fresh human serum as a source of labile serum factor
(6). Tests were performed by using 6-well plastic
plates containing monolayer cultures of serially
propagated LLCMK2 (dengue 1, Hawaii; dengue 2,
New Guinea C; dengue 3, H-87; dengue 4, H-241) and
Vero (West Nile, AR248; chikungunya, IPDA/CS13;
Ross River, T48), or primary Pekin duck embryo
(Sindbis, EgAr 339) cells for the appropriate viruses.

Sera showing 90%0 or greater reduction in numbers
of plaques, as compared with control titrations, were
considered positive.

Of 231 sera, all but 2 (from 17- and 78-year-old
males) had antibody to at least 1 of the 4 dengue
viruses employed. Prevalence rates for antibody to
dengue 1, 2, 3, and4 in sera from these 229 individuals
were 92.1% (211), 98.7% (226), 82.1% (188), and
81.7% (187), respectively. Only 7 individuals had
antibody to West Nile virus, and these also had
antibody to all 4 dengue viruses. The overwhelming
majority (172 of 231, 74.5%) had antibody to all four
dengue viruses. Homotypic reactions were determined
in 11 individuals with antibody to dengue 2 only and
three with antibody to dengue 1 only. In addition,
when 28 sera with antibody to all 4 dengue viruses were
titrated, it was seen that 23 had highest titres to dengue
2 virus, 2 had highest titre to dengue 1 virus, and 3 had
the same titre to dengues 1 and 2. The geometric mean
antibody titres for these 28 sera were: dengue 2, 244;
dengue 1, 78; dengue 4, 28; and dengue 3, 18.
Antibody to alphavirus chikungunya was found in

20 subjects (8.7%), to Sindbis in 17 (7.4%), and to
Ross River in 1 (0.4%). Nineteen of the 20 individuals
with antibody to chikungunya and 16 of the 17 with
antibody to Sindbis were monotypic; one individual
had antibody to chikungunya (titre >5120), Sindbis
(320), and Ross River (10). Interestingly, prevalences
of antibody to chikungunya and Sindbis viruses
differed between age groups (Table 2). Slightly more
males than females had antibody to chikungunya, but
three times as many females as males had antibody to
Sindbis virus.

DISCUSSION

Since 229 of 231 sera contained neutralizing anti-
body to at least one dengue virus, it is probable that
essentially the entire population of Mahe had been
exposed to infection by 1979. In fact, the clinical
evidence that 80% of the population had been affec-
ted in the 1976-77 epidemic and the observation that
only 24 of the 231 individuals in this study had had
clinical dengue are consistent with the observation
that the 1978-79 outbreak was less widespread and of
shorter duration. Obviously, if the immune status of
the population was such that most residents had been
infected by 1978, then few susceptible individuals
remained to be infected during the 1978-79 outbreak.
The results reported here indicate that dengue 2

virus was responsible for most, if not all, of the infec-
tions. The isolation of strains of dengue 2 virus from
visitors to the Seychelles supports this view, as does
the isolation of a strain of dengue 2 virus in early 1978
from Reunion Island (7) some 1600 km south of
Mahe. It is not known whether epidemics due to other

RESULTS
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Table 2. Proportion of sera containing monotypic neutralizing antibody to chikungunya and Sindbis viruses, by age and sex
of subject. Percentages are given in parentheses

Age group (years)

Virus 11-20 21-30 31-40 41-50 51-60 >60 Total

Chikungunya
Male 2/43 5/26 2/15 0/10 1/11 1/9 11/114 (9.6)
Female 4/29 0/17 3/12 0/17 0/10 1/21 8/106 (7.5)

Total 6/72 (8.3) 5/43 (11.6) 5/27 (18.5) 0/27 (0) 1/21 (4.8) 2/30 (6.7) 19/220 (8.6)

Sindbis

Male 0/43 1/26 0/15 0/10 1/11 2/9 4/114 (3.5)
Female 0/29 1/17 0/12 0/17 1/10 9/21 11/106 (10.4)

Total 0/72 (0) 2/43 (4.7) 0/27 (0) 0/27 (0) 2/21 (9.5) 11/30(36.7) 15/220 (6.8)

dengue viruses have occurred previously in the Sey-
chelles or with what frequency such outbreaks are
likely to recur.
The presence of Aedes albopictus mosquitos in the

Seychelles, with high populations during the rainy
season corresponding to the periods in which the two
epidemics of dengue occurred, suggests that these
mosquitos may be the principal vector in the trans-
mission of the disease (8, 9).a

a Since acceptance of this paper, a report has been published that
complements and extends our findings, and provides additional
information on dengue in the Seychelles: Metselaar, D. et al. An
outbreak of type 2 dengue fever in the Seychelles, probably trans-
mitted by Aedes albopictus (Skuse). Bulletin of the World Health
Organization, 58: 937-943 (1980).

Monotypic antibodies to chikungunya and to Sind-
bis viruses were observed in this population sample.
Although the sample was biased, it can be seen that
antibody prevalence differed according to age group
and, in the case of Sindbis, sex. This may indicate
epidemic "waves" of these viruses in Mah6, although
correlation with clinical illness was not possible.

In summary, two epidemics of dengue 2 virus
occurred on Mahe. The first, in 1976-77, affected
approximately 80% of the inhabitants; the second, in
1978-79, involved the remaining susceptible popula-
tion. For the first time, evidence of human infection
with chikungunya and Sindbis viruses has been found
in the Seychelles. No evidence of Ross River virus
infection was obtained.

RESUME-

LA DENGUE AUX SEYCHELLES

Des epidemies d'une infection virale du type dengue se
sont produites aux Seychelles de decembre 1976 a avril 1977
et de decembre 1978 A janvier 1979. Le virus de la dengue
type 2 a et isole d'individus qui s'etaient rendus aux
Seychelles en 1977. De fevrier A avril 1979, des serums ont
ett preleves A Mahe (Seychelles) sur des malades ambula-
toires qui n'avaient pas ete hospitalises anterieurement pour
une infection du type dengue. Les resultats des epreuves de

neutralisation appliqu&s a ces serums ont indique pour les
quatre types de dengue des taux de prevalence variant entre
81% et 91,80o, le virus de la dengue type 2 etant I'agent
etiologique le plus probable dans ces epidemies. En outre,
des anticorps anti-virus chikungunya (8,70%o) et anti-virus
Sindbis (4,7%) ont e decouverts, fournissant ainsi, pour la
premiere fois, la preuve de la presence de ces deux alphavirus
aux Seychelles.
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