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In subsequent years the over-all case-fatality rate
was lower, being 3.4%, 4.7%, 5.1% and 8.6% in
1960, 1961, 1962 and 1963, respectively.
The rate of hospitalization was not highest in the

same district each year; the highest rates were always
observed among people in the lower-income groups
living in overcrowded houses.
The disease was most prevalent in persons under

13 years of age, but since 1962 the number of cases
occurring in persons over 13 years of age has
increased. No significant difference in morbidity
was observed between the sexes, but, except in 1962,
the case-fatality rate in males was higher than that
in females. The difference between the numbers of
cases occurring among Chinese and Thai residents
depended on the relative proportion of these two
ethnic groups in the population.

The epidemics usually broke out in the rainy
season, particularly in May and June.

Hospitalized cases were also reported from outside
Bangkok and Thonburi. In 1958-59, cases were
reported from provincial hospitals only in the pro-
vinces adjacent to Bangkok. In 1960, however, the
disease spread to the northern part of the central
plain and, in 1962, it reached 40 provinces, 10 of
which reported over 100 cases each. Most of the
cases admitted to provincial hospitals came from
large towns or the market-places of small towns
situated on or near highways, railways or waterways.

Since 1960, cases of the disease have occurred
throughout the year and the number of cases in the
years of expected lower frequency has markedly
increased. Every year the disease extends over a
wider area.
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Epidemiological Studies of Thai Haemorrhagic Fever, 1962-64 *
SCOTT B. HALSTEAD

Linear studies of the ecology of mosquito-borne
haemorrhagic fever in Thailand were conducted in
1962-63 by the Departments of Virology and
Entomology, US Army-SEATO Medical Research
Laboratory and the Department of Microbiology of
the Faculty of Public Health, Bangkok. The studies
were in four parts.

(1) Bangkok area study

Nineteen areas within Changwat Phranakorn
consisting of approximately 400 dwelling units each
and totalling 42 108 persons were randomly selected
for study. Areas were visited every six to eight weeks
to inquire for haemorrhagic fever cases. The date of
onset, symptoms and diagnosing facility were
recorded. Between January and May 1962, blood
specimens were collected from at least 10% of the
occupants of randomly selected households. In
November and December, 1888 persons were re-bled.
Serial twofold dilutions of pre- and post-season sera
were tested by the haemagglutination-inhibition test
(HI) against dengue 1 and chikungunya antigens at
an initial serum dilution of 1: 20.

* In collaboration with the staff of the Virology Depart-
ment, US Army-SEATO Medical Research Laboratory, and
the Department of Microbiology, Faculty of Public Health,
University of Medical Sciences, Bangkok, Thailand. Origin-
ally issued as document IR/Haem.Fever/Sem.l/WP/22.

(2) Children's Hospital study
Paired sera, throat and rectal swabs were obtained

for virological study three times weekly from resi-
dents of Bangkok in the following categories: out-
patients with fever of 38°C or higher; in-patients
with fever of 38°C or higher with any diagnosis
except haemorrhagic fever; surgical patients; and
in-patients with haemorrhagic fever. All patients
were studied within 24 hours of admission.

(3) Hospital data collection
The name, age, sex, ethnic group and address of

all patients with a discharge diagnosis of haemor-
rhagic fever were obtained from each of 22 hospitals
in the Bangkok-Thonburi metropolitan area. Once
a year every hospital with more than 12 beds outside
Bangkok was requested to submnit similar data.

(4) Disease in Caucasians
Paired sera and case records were obtained from

the American medical unit in Bangkok, from US
Peace Corps volunteers, and from military personnel,
US or other, stationed in Thailand.

Haemorrhagic fever in Thailand has occurred in
both cities and villages. Outbreaks in smaller urban
areas follow the onset of disease in Bangkok.
Epidemic dissemination of dengue and chikungunya
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viruses accompanies the yearly monsoon and varies
directly with populations of Aedes aegypti. In
1962-63 peak human hospitalizations followed peak
A. aegypti populations by two months. There are
biennial epidemic surges; in 1958, 1960, 1962 and
1964 there were 2297, 1660, 4187 and 5358 patients
hospitalized in Bangkok, respectively, while in 1959,
1961 and 1963 only 127, 452 and 1644 admissions
were recorded.

In 1962 there were 3774 residents of Bangkok-
Thonburi and 2312 residents of other communities
hospitalized with haemorrrhagic fever; death-rates in
Bangkok residents were 5.0% but slightly higher
outside (6.9 %). In 1963 there were 1458 hospitali-
zations in Bangkok-Thonburi residents and 1582
among residents of other towns; death-rates in 1963
were consistently higher than in 1962 (8.3 %). In both
years almost all cases were confined to children
under 16. In both years modal age-specific admission
rates occurred at the fourth or fifth year of age.
There was no significant difference in incidence of
disease by sex or in the death-rate by age up to the
age of 7 years.
Dengue and chikungunya transmission rates in

Bangkok in 1962 estimated from HI conversions in
antibody-negative persons were approximately 30%
and 25 %, respectively. It was estimated that
200 000 children were seen at out-patient depart-
ments or by private physicians in 1962 with dengue
or chikungunya infections-approximately 22% were
chikungunya and 78% dengue. Of hospitalized pa-
tients withconfirmedchikungunya ordengue infections
only 12% had chikungunya. Peak chikungunya infec-
tions occurred in June and peak infections in July.
Chikungunya transmission rates in the years

preceding 1962 had been lower than those of dengue
and the accumulation of antibody to both chikun-
gunya and dengue viruses was relatively low among
occupants of well-screened houses. Haemorrhagic
fever appeared to spread through the city in a
" brush-fire " fashion. Endemicity in any given area
was independent of the total cases in the city. Cases
tended to occur multiply in households. Among
271 families in which a physician had diagnosed
haemorrhagic fever, there were 35 in which two or
more cases occurred (13.2 %). This is well above the
primary attack rate for the study areas (3.6%).
The percentage of hospitalized patients who were

Chinese was the same as the percentage of this
ethnic group in the population as a whole (44%).
Antibody conversions and hospitalization rates for
high, middle and low economic groups were pro-
portional to the relative size of the group. Since
little urban stratification has occurred in Bangkok, it
is not surprising that rates of exposure to mosquitos
and hence to dengue and chikungunya viruses should
be similar in all groups.

It has been estimated that since 1962 perhaps 500
dengue infections have occurred in Caucasians with
limited residence in Thailand. Nearly 150 such
infections have been documented through virus
recovery and/or serologically. Nearly all of these
patients developed classical dengue fever occasion-
ally with spontaneous petechiae, haemorrhagic
rashes or thrombocytopenia. In no instance did any
of these patients develop shock or a life-threaten-
ing disesse. The failure to recognize haemorrhagic
fever with shock in Caucasians has provided the
strongest evidence to date that host factors are
responsible for the haemorrhagic fever syndrome.
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The Distribution of Aedes aegypti in Thailand *
JOHN E. SCANLON 1

Aedes aegypti, a predominantly domestic mosquito
of probable African origin, has become fairly widely
distributed in Thailand in the past few hundred
years. Interest in the species has centred on its
potential as a vector of yellow fever virus, and more
recently on its role as a vector of haemorrhagic

* Originally issued as document IR/Haem.Fever/Sem.l/
WP/24.

1 SEATO Medical Research Laboratory, Bangkok,
Thailand. Present address: Entomology Department, Walter
Reed Army Institute of Research, Walter Reed Army
Medical Center, Washington, D.C., USA.

forms of dengue virus in Bangkok and other cities of
South-East Asia. From 1961 to 1963 members of the
SEATO Medical Research Laboratory collected this
species in Bangkok, in studies involving dengue and
chikungunya virus isolation and mosquito popula-
tion dynamics. It proved to be extremely abundant
in the city, breeding primarily in the large water jugs
(Shanghi jars or ong nam) used in such profusion in
Bangkok. It was one of the most abundant man-
biting species in all urban and suburban areas
surveyed, being particularly abundant in the rainy


