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Serological Diagnosis of Haemorrhagic Fever and Dengue in Singapore *

Y. C. CHAN I

Acute and convalescent phase sera from 104
haemorrhagic fever or dengue patients in Singapore
were examined by the complement-fixation (CF) and
haemagglutination-inhibition (HI) tests for anti-
bodies to dengue types 1-4, Japanese encephalitis,
and chikungunya virus antigens. More than 90%
of patients were shown to have had a recent group B
arbovirus infection by the CF test, using a fourfold
antibody rise (or fall) or sustained antibody titres of
I: 32 or higher as diagnostic criteria. About 6% of
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the clinically confirmed haemorrhagic fever or dengue
cases had no serological evidence of infection. One
patient had a CF antibody titre of 1: 32 to chikun-
gunya virus antigen in the acute serum and an anti-
body titre of 1: 8 in the convalescent serum obtained
63 days later. Multiple antibody responses to the four
dengue and Japanese encephalitis virus antigens
were the rule. Similar results were obtained by the
HI test. Both primary and secondary types of anti-
body response could be distinguished among this
group of patients.

Antigens prepared from Singapore strains of
dengue virus types 2 and 4 were found to be superior
to the prototype strains in demonstrating antibody
rises in patients' sera.
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Collection, Packing, and Shipment of Specimens for Haemorrhagic
Fever Studies *
ALBERT RUDNICK 1

The importance of proper methods of collection,
packing, shipment, and storage of specimens for
laboratory studies cannot be stressed too strongly.
In dengue and haemorrhagic fever, viraemia is brief
and occurs early in the disease. The viruses involved
are heat-labile. The development of antibodies in the
patient's serum is rapid. The laboratory methods
employed for virus isolation and serological diagnosis
are expensive and time-consuming. Therefore, it is
necessary to urge clinicians to make every effort to
collect and ship specimens in an approved manner;
and, when specimens are received in the laboratory,
it is equally important that they be adequately stored.

Specimens to be collected include acute and conva-
lescent serum samples and post-mortem material
(portions of major organs) from patients and, for
broader studies, from mosquitos, normal serum
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samples from the general population, and serum and
tissue samples from animals other than man.
Acute-phase serum samples should be taken as soon
as possible after onset of the disease and preferably
within the first three days. Convalescent serum
samples may be taken two to three weeks after onset,
but if there is doubt as to whether or not a second
specimen can be obtained after the patient's dis-
charge, it should be done before he leaves the hospi-
tal. Care should be taken to avoid contamination of
post-mortem specimens with disinfectants which may
be virucidal. Live adult mosquitos should be held at
room temperature for 24 hours to allow time for
digestion of freshly engorged blood, then anaesthe-
tized with chloroform or C02, identified and sepa-
rated by species and sex.

All specimens should be stored in tightly sealed,
clearly labelled, sterile tubes. Specimens may be
packed and shipped in wet ice in an insulated con-
tainer and should reach the laboratory as soon as
possible (within 24 hours or less). If available, dry-ice
is preferable to wet ice, especially if shipment is
delayed. Appropriate public health permits, where
required, should accompany all shipments.


