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Abstract

l Study report of asthmatic children correlating exercise induced bronchospasm (EIB) with house dust
mite (HDM) sensitivity, showing raised specific and total serum IgE. The cutaneous sensitivity to HDM
in these children was detected in 60.8%, out of which 40% developed EIB. r
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INTRODUCTION

Asthma 1s a leading cause of acute and chronic
respiratory illness in childhood, Hyper-responsiveness
to various stimuli leads to bronchoconstriction and
inflammation. Allergies 1o the most common species
of house dust mites have been increasingly recognised
by the allergologists worldwide as a major health
problem (1) especially asthma (2) Incidence of
asthma in general population is 4 to 7% (3) and of
these 80% have exercise induced bronchospasm
(4). Exercise induced asthma (EIA) has been reported
in adults (5). However EIA is common in children
(6). Recently it has been reported that unrecognised
exercise induced bronchospasm (EIB) exists among
high school athletes as a risk factor (7). It is possible
that sensitivity to house dust mite (HDM) might be a
contributory factor. Allergic reactions are mostly IgE
mediated and currently there has been increasing
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evidence of anti I1gE therapy (8).

Pulmonary functions, particularly (PEFR) is a
measure of bronchial muscle tone; however, most of
the studies with regard to pulmonary functions were
carried out in healthy children. Thus a prospective
study was planned to determine the influence of HDM
in causing EIB and role of immunoglobulin E (IgE).

MATERIALS AND METHODS

Two hundred and fifty children with history of
asthma were included in the present study. One
hundred and fifteén commercially available allergen
extracts which were standardised using PNU and
biological activity units were used for modified skin
prick test (9). It was performed by introducing the tip
of a microlancet through a drop of allergen solution
into the epidermis. It was then elevated allowing a
very small volume of allergen into the dermis. This
was repeated for each drop of test solution selected
for testing. The lancet was wiped with dry cotton or
wool between the tests. The reactions were recorded
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after 15-20 minutes. The reactions appeared as a
raised wheal surrounded erythema. To check the
extent of reaction capacity of skin, histamine
dihydrochloride (0.1w/v) was used as positive control.
Wheal or flare produced by negative control
(glycermated saline) was subtracted from reaction
produced by the other allergens before they were
assessed.

Patients who were positive to one or more allergens
were subjected for determination of serum IgE by
ELISA method. Pulmonary functions were recorded
using computerised electronic device. Selected cases
above the age of 12 years, strongly sensitive to HDM
were subjected to exercise test using a bicycle with
speed ergometer to ascertain EIB based on Jones
bronchial Lability Index (10).

RESULTS

Results showed that children at the age of even six
months developed positive skin reactions which
increased with age - 2.4% children < the age of one
year, one to 5 years (7.05%), five to twelve (18.49%)
and 58.88% above the age of twelve. Common
allergens were house dust mite, dust, pollen, fungi,
animal epithelia, insects and foods (Table 1).

Pulmonary functions (FVC, FEVI, FEF 25-75%
PEFR) except MVV were significantly lower in mite
sensitive children compared to the other groups with
negative skin reactions (Table 2). Forty percent of
selected patients highly sensitive to HDM with raised
total serum IgE levels developed exercise induced
bronchospasm. (Table 3).

DISCUSSION

In this study, 86.46% children had skin test positive
tor one allergen or the other. Sensitization increased
with age (11). Skin sensitivity at an early age group
could be due to constant exposure to indoor allergens
and humid climate of city of Mumbai.

Table 1 : Positive reactions to different allergens

Allergens Mite Dusts Pollens Fungi Insects Epithelia Foods
Species

No 152 148 123 103 105 70 162

Y 60.8 592 492 412 420 280 64.8

Table 2 : Pulmonary Function Tests (Average of Predicted Values
in Percentage)

Parameters Positive to mite  Negative to mite
Antigen antigen
FVC 55.50* 86.21
+13.0 +19.50
EFV, 53.50* 94.28
+16.60 +19.55
FEF 3375 86.33
+16.60 +28.96
PEFR 3375+ 86.33
+13.60 +25.34
MVV 125.00 128.36
+20.10 +£37.00
*P < 0.001

Table3 : Exercise Induced Bronchospasm in Mite Sensitive Children

Lability Index Percentage

Average & S.D.

1250 60
4.20

42.25* 40
20.00

*P < 0.001

Skin testing which is an important tool in diagnosis
of allergic manifestation is a sensitive and specific
test for detecting allergen specific IgE(12). In the
present study, 59.2% children showed raised value of
allergen specific IgE for dust, 60.8% for house dust
mites. These values were higher due to high
concentration of mites in dust samples (13) compared
to similar studies from Mumbai (14) showing
cutaneous sensitivity to dust and HDM 46.6%, 28.8%
respectively; however, higher incidence of HDM
sensitivity (94%) has been reported from England
(15) against ours 60.8%.

Russel (16) demonstrated HDM and mixed grass
pollen sensitivity responsible for childhood asthma.
Pollen sensitivity in our study was 49.2% against
HDM 60.8% which might have contributed to asthma.
We also observed sensitivity to fungi (41.2%), insects
(42.0%) and epithelia (28.0%). Similar studies from
Mumbai reported variable results (14, 17).
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Pulmonary functions are generally reduced in
asthma, one of the major cause of respiratory distress
in infants and children (18). In the present study,
pulmonary functions viz, FVC, EFV,, PEFR, FEF
except MVV significantly reduced in mite sensitive
asthmatic children. Reduced Peak expiratory flow
(PEF) in these asthmatics suggests that HDM may
be responsible for airflow obstruction (19). EFVI and
FVC are important parameters in assessing severity
of asthma (20), which have been reduced significantly
in mite sensitive children.

The present study correlates PEF, EIB, with HDM
sensitivity indicating that specific IgE for HDM and
total serum IgE plays an important role in triggering
EIB in asthmatic children which confirmed that allergic
manifestation in IgE mediated hypersensitivity and
suggests that anti IgE antibodies might play an
important role in management of EIB.
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