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Abstract

Paired sera from 101 Malaysian children aged up
to 10 years and suffering from respiratory illnesses
were examined serologically for evidence of respira-
tory viral infections. Of these children, 32.6 % showed
rising antibody titres for one or more of the test
agents. Respiratory syncytial virus appeared to be the
main respiratory pathogen involved, followed by Myco-
plasma pneumoniae, parainfluenza viruses, adeno-
viruses, and influenza A virus. These findings are gen-
erally similar to those reported by others in temperate
and tropical countries.

It has been established in many countries, both
temperate and tropical, that viruses are responsible
for 20-50% of cases of mild and severe respiratory
tract disease in adults and children (1, 4, 6-9, 11, 12).
These investigators have also shown that, in infancy
and childhood, respiratory syncytial (RS) virus is the
most important agent in severe disease, followed by
parainfluenza and influenza viruses, adenoviruses,
and M. pneumoniae.
According to K. L. Lam (unpublished observa-

tions, 1973), respiratory disease accounts for 13.80%
of all admissions to the University Hospital in Kuala
Lumpur. The role of viruses in respiratory diseases
affecting 101 children was determined serologically
in this study.

Materials and methods
Sera. Paired sera were collected from children up

to 10 years of age with acute respiratory illness.
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These children were either admitted to the hospital
or treated as outpatients. Acute and convalescent
sera were collected at intervals of 10-20 days.
The paired sera were tested simultaneously for

complement fixing (CF) antibodies by means of a
microtechnique (10). The antigens used were: influ-
enza A and B, parainfluenza virus type 1, adeno-
virus, and M. pneumoniae (Wellcome Laboratories)
and parainfluenza virus types 2 and 3 and RS virus
(Flow Laboratories). All antisera were inactivated at
56°C for 30 min and titrated at a starting dilution of
h/8 except in the case of RS antigen. In this case the
sera were titrated from a dilution of 1/2 in accor-
dance with the observations of Chanock & Fin-
berg (3) and Berglund et al. (1) that young children
generally did not present CF titres higher than '/16. A
test was considered to be positive if there was at least
a 4-fold rise in antibody titre between the first and
second blood specimens.

Results
The results are given in Tables 1 and 2. Table 1

shows the distribution of patients with respiratory
disease and with serological evidence of infection,
according to the clinical diagnosis. Of the 101 paired
sera examined, 33 (32.6%) were positive. Three of
this positive group showed antibody rises to two
agents-which explains the discrepancy between the
individual figures and the total in this table and in
Table 2.

In Table 1, the proportion of patients whose sera
were positive ranged from 7 out of 14 (50%) in
those with other illnesses, to 2 out of 10 (20%), in
those with acute bronchitis. In the various clinical
groups examined (except that with croup), RS virus
was responsible for the highest incidence of infection
in all age groups (Table 2). Only two agents-RS
virus and M. pneumoniae-were detected in infants
aged below 1 year. In the age group 12-24 months,
RS virus and adenovirus infections were found.
Parainfluenza virus infections were not detected in
children below 2 years of age.
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Table 1. Distribution of patients with respiratory disease, according to clinical diagnosis

With serological evidence of infection caused by:
Clinical diagnosis Tested Positive influenza parainfluenza RS adeno- M.

A B 1 2 3 viruses pneumoniae

pneumonia 48 15a (31 %) 1 (2%) 11 (23%) 2 (4%) 3 (6%)

acute bronchitis 10 2 (20%) 1 (10%) 1 (10%)

croup 4 1 (25 %) 1 (25 %)

upper respiratory
tract infection 25 8 a (32 %) 1 (4 %) 1 (4 %) 6 (24 %) 1 (4 %)

other illnesses b 14 7 (50 %) 1 (7 %) 4 (28.5 %) 2 (13 %)

Total 101 33 a 1 0 0 1 3 22 3 6

a Three patients showed antibody rises to two agents-hence the discrepancy between the individual figures
and the total.

b In children who had fever and symptoms of respiratory tract infection but did not fit into any of the other four
categories.

Discussion

Of the 101 children examined, 33 (32.6%) showed
serological evidence of infection with one or more of
the agents included in the test. RS virus appeared to
be the main agent involved. This is in agreement
with the results obtained in other countries (1, 2, 4,
5, 9, 11). Below 6 months of age, the frequency of
RS virus infection was relatively low: 9.5%, com-
pared with the other age groups, in which it ranged
from 23 % to 33 %. Similar findings were reported by
Chanock et al. (4) and Beem et al. (2).

Seroconversions to M. pneumoniae were detected
only in children below 3 years of age. This agent
ranged next in importance to RS virus as a respira-

tory pathogen in this area, in contrast to other areas,
where parainfluenza viruses were next in impor-
tance (5). Adenoviruses and influenza A viruses were
of moderate importance as causes of respiratory
infections.
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