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Abstract

Objective : To report the occurrence of asthma, pulmonary function and exercise challenge
test abnormalities found in Thai children, who 10 years earlier had lower respiratory tract infection
caused by respiratory syncytial virus (RSV-LRI).

Patients and Methods : 37 children, with RSV-LRI admitted at Ramathibodi Hospital
during January 1986 through December 1987, were contacted, of whom 13 patients responded and
completed history-review-questionnaires. Pulmonary function measurements at pre- and post-
exercise and testing for bronchodilator response were performed.

Results : The occurrence of physician-diagnosed asthma in the patients with and without
family history of allergic diseases was 75 per cent and 40 per cent, respectively. Of 11 patients
who performed spirometry, 45 per cent had concave flow-volume curves, 36 per cent showed
decreased ratio of forced expiratory flow in the first second (FEV ) to forced vital capacity
(FVC) and 27 per cent showed either decreased forced expiratory flow between 25-75 per cent
of FVC (FEF5_75¢,) or peak expiratory flow rate (PEFR). Of 8 patients who completed exercise
challenge tests, 87.5 per cent showed markedly decreased PEFR at post exercise challenge tests
and 37.5 per cent had markedly decreased FEV . 62.5 per cent and 25 per cent showed markedly
increased PEFR and FEV, respectively, after inhalation of bronchodilators.

Conclusion : This study suggests that the occurrence of asthma in children, who had
previous RSV-LRI, is relatively high compared with that reported in general Thai children.
Baseline pulmonary function tests showed evidence of airway obstruction as demonstrated by
concave-shaped flow-volume curves, decreased FEV|/FVC ratio, FEF;5 759, and PEFR. The
presence of bronchial hyperreactivity to exercise challenge test and positive response to bron-
chodilators confirms the evidence of exercise-induced bronchospasm in children with history
of RSV-LRI.
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Pneumonia is a leading cause of death in
children under 5 years of age. In Thailand, 45 per
cent of pneumonia in children under five were
caused by viral infections and 45.2 per cent of these
were respiratory syncytial virus (RSV) infection(D),
Lower respiratory tract infection caused by RSV
(RSV-LRI) may lead to frequent hospitalization(2),
apnea, pneumothorax, bronchial hyperreactivity,
bronchiolitis obliterans, unilateral hyperlucent lung
and chronic obstructive pulmonary disease in adult-
hood(3). Most previous studies have shown evi-
dence of abnormal pulmonary function tests (PFTs)
indicating obstructive airway diseases and bronchial
hyperreactivity after RSV infection(4-17),

In 1981, Stroke et al reported the increases
in thoracic gas volume and inspired respiratory
resistance in children who previously had acute
bronchiolitis(6). In 1982, Pullen et al reported the
evidence of obstructive airway diseases from PFTs,
10 years after RSV infection(7). In 1984, Hall et al
showed evidence of decreased oxygen saturation
and forced expiratory flow between 25-75 per cent
of forced vital capacity (FEF55.75,)(8). In 1993,
Welliver et al found an abnormal methacholine
challenge test and evidence of obstructive airway
disease(9). The objective of this study is to report
the occurrence of asthma and the percentage of
PFTs and exercise challenge test abnormalities
found in Thai children, 10 years after RSV-LRI.

PATIENTS AND METHOD

This study is a cross-sectional, descriptive
study. The patients with RSV-LRI, admitted at
Ramathibodi Hospital during 1986 and 1987, were
recruited from 49 patients with RSV-LRI partici-
pating in BOSTID project study on etiology and
development of acute respiratory infections in Thai
children(1). Thirty-seven patients had complete
address and of these 13 patients responded. Data
were gathered from questionnaires and hospital
records to determine the occurrence of physician-
diagnosed asthma, wheezing and family history of
allergic diseases. Baseline pulmonary function mea-
surements were performed before exercise chal-
lenge tests. To achieve the maximal exercise level,
patients were informed to exercise on a treadmill
until their heart rates increased up to 189 beats per
minute. Pulmonary function measurements were
subsequently performed at 5, 10 and 15 minutes
after exercise. Each patient received inhaled rapid
acting bronchodilator, followed by a spirometric
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measurement to assess a bronchodilator response.
We used the criteria of abnormal exercise challenge
and positive bronchodilator response written in the
exercise stress test protocol, 1994, Johns Hopkins
Children’s Center. The predicted values of all PFTs
except peak expiratory flow rate (PEFR) were
obtained from a study done in normal Thai children
by Suwanjutha et al(18). The predicted values of
PEFR were obtained from a study by Hsu et al(19).

RESULTS

Thirteen patients with RSV-LRI were re-
cruited. Eleven patients performed acceptable spiro-
metry. Two patients were unable to perform spiro-
metry due to mild to moderate mental retardation.
Eight patients were able to complete exercise chal-
lenge tests. Three patients had oxygen desaturation
during exercise and had to terminate the tests before
they could achieve the maximal exercise level.

Among 13 patients, the mean age at onset
of RSV-LRI was 1 1/12 years. The mean age at the
last follow-up was 12 2/12 years. Male to female
ratio was 5 to 8 (1:1.6). The clinical histories and
previous respiratory illnesses obtained by the ques-
tionnaires and hospital records are shown in Table 1.

Table 1. Clinical histories and respiratory illnesses

of 13 patients.

N %
Family history for allergic diseases 8 62
Physician-diagnosed asthma 8 62
Recurrent wheeze 8 62
History of exercise-induced bronchospasm 6 46
Breathing difficulties improved by bronchodilators 6 46
Presence of wheeze at onset of RSV infection 4 31
Parental smoking in house 5 39

Table 2. Baseline pulmonary function tests of 11
patients.

N %
Normal 6 55
FEV| < 80% of predicted value | 9
FEV|/FVC ratio < 80% 4 36
FEF,5 759, < 65% of predicted value 3 27
PEFR < 80% of predicted value 3 27
Concave flow-volume curve S 45
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Table 3. Exercise challenge test and bronchodilator
response of 8 patients.

PULMONARY FUNCTION AND EXERCISE CHALLENGE TEST IN THAI CHILDREN

N %

Normal 1 12.5
Wheeze during and after exercise 0 0
Decreased FEV | > 10% at 5 or 10

or 15 min after exercise 3 375
Decreased PEFR > 12.5% at 5

or 10 or 15 min after exercise 7 87.5
Increased FEV | > 10% after bronchodilators 2 25.0
Increased PEFR > 12.5% after bronchodilators 5 62.5

The occurrences of physician-diagnosed
asthma in children with and without a family history
of allergic diseases were 6 of 8 (75%) and 2 of 5
(40%), respectively. This percentage is relatively
high compared with the occurrence of asthma
reported in general Thai children(20),

The results of PFTs were analyzed and in-
terpreted by using the American Thoracic Society
standard method. Of 11 patients, 6 (55%) had normal
baseline PFTs, 5 (45%) had concave shape of flow-
volume curves indicating variable intrathoracic
airway obstruction, 4 (36%) showed decreased ratio
of forced expiratory flow in the first second (FEV )
to forced vital capacity (FVC) and 3 (27%) showed
either decreased FEF,5_75¢, or PEFR, as shown in
Table 2.

The results of exercise challenge testing
are shown in Table 3. Of 8 patients, 7 (87.5%)
showed significant decreases in either FEV or
PEFR after exercise. Only one patient had decreases
in both FEV| and PEFR. Five (62.5%) showed
marked increases in either FEV| or PEFR after in-
halation of bronchodilators.

DISCUSSION

We found that children with RSV-LRI,
whose family had atopic diseases, had a higher
occurrence of physician-diagnosed asthma than
children whose families were free of these diseases.
In comparison with the occurrence of asthma in
general Thai children surveyed by ISAAC (Inter-
national Study of Asthma and Allergy in Children)
questionnaires(20). In this study, the occurrence of
asthma was 75 per cent and 40 per cent in children
with a without family history of atopy, respectively.
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The occurrence of recurrent wheezing is also high,
approximately 62 per cent, and mostly appeared 2-5
years after RSV infection, which is similar to other
previous studies(7,9,11,14),

Abnormal baseline PFTs were found in
nearly half of the children with RSV-LRI. The most
common abnormality is the concave shape of flow-
volume curves followed by decreased FEV|/FVC
ratio, decreased FEF25_75% and decreased PEFR,
all of which indicate the evidence of airway obstruc-
tion without restrictive pulmonary disease. Most of
the children, who completed exercise challenge
testing, showed exercise-induced-bronchial hyper-
reactivity as demonstrated by the decreases in either
PEFR or FEV;. This evidence is comparable to
earlier studies(i,7,9), that found positive exercise
challenge test between 22-70 per cent, depending
on methods and criteria of positive test. Further-
more 62.5 per cent of the children revealed good
responses to rapid acting bronchodilators. These
findings additionally suggest that RSV may lead to
lower airway obstruction and bronchial hyperreacti-
vity in children(4-17),

A limitation of this study was a small sam-
ple size mainly due to inability to contact or search
for the target patients who 10 years earlier had
RSV-LRI. Recruited children might have more
serious illness and the parents were probably more
concerned about the child’s condition. On the con-
trary, parents of children without ongoing respira-
tory illness might be less concerned and refused to
participate in the study. This selection bias may
contribute to the high occurrence of asthma, abnor-
mal PFTs and exercise challenge test found in our
study. A cohort study is preferably needed to avoid
this specific problem.

In conclusion, we have strengthened the
postulation that RSV-LRI is one of the precipitating
cause of asthma(4-17). The occurrence of physician-
diagnosed asthma in children with RSV-LRI is rela-
tively high compared with that found in general
Thai children. Baseline PFTs showed evidences of
airway obstruction as demonstrated by concave-
shaped flow-volume curves, decreased FEV |/FVC
ratio, FEF25_75% and PEFR. The presence of bron-
chial hyperreactivity to exercise challenge test and
positive response to bronchodilators demonstrates
the evidence of exercise-induced bronchospasm
among children with history of RSV-LRL

(Received for publication on October 15, 1999)
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