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Dose-response effect of sodium cromoglycate
pressurised aerosol in exercise induced asthma
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ABSTRACT The effects of 2, 10, and 20 mg of sodium cromoglycate delivered by aerosol were
compared with those of placebo in a double blind study in 11 patients with extrinsic and exercise
induced asthma. The effect of nebulised sodium cromoglycate delivered through a Wright nebul-
iser (estimated dose 12 mg) was also studied. Patients exercised on a treadmill for six to eight
minutes at submaximal work loads on five days, 30 minutes after inhaling placebo or sodium
cromoglycate. The FEV, was recorded before treatment, before exercise, and up to 30 minutes
after exercise. Mean baseline values of FEV, before and after placebo or sodium cromoglycate
did not differ significantly on the five days. After exercise the mean (SEM) maximal percentage
fall in FEVI after placebo; 12 mg sodium cromoglycate nebuliser solution; and 2, 10, and 20 mg
sodium cromoglycate aerosol were 31-1 (3.8); 9-4 (2-1); and 19-4 (4.6), 13-7 (3.5), and 9-4 (1.9).
Sodium cromoglycate inhibited exercise induced asthma at all doses used; the protective effect of
the aerosol increased from 2 to 20 mg. The protective effect of 20 mg sodium cromoglycate
ae-rosol was similar to that seen with 12 mg nebulised solution. Our results suggest that the effect
of sodium cromoglycate aerosol in exercise induced asthma is dose related.

The inhibitory effect of sodium cromoglycate in
exercise induced asthma is well documented. Some
patients, however, find the spinhaler difficult to use
and humid climates may produce clumping of the
hygroscopic sodium cromoglycate powder.' To
overcome these problems a new formulation of
sodium cromoglycate has been developed for use in
a pressurised aerosol, delivering 1 mg per actuation.
Two milligrams of sodium cromoglycate given by
aerosol gave protection against exercise induced
asthma similar to 20 mg sodium cromoglycate pow-
der in two studies,23 but less protection in asthmatic
children in a third.4 In previous studies we showed
that the inhibitory effect and duration of action of
sodium cromoglycate in exercise induced asthma is
dose related when given by nebulisation.'6 The
recent development of a pressurised aerosol deliver-
ing 5 mg of sodium cromoglycate per actuation
allowed us to examine the dose-response effect of
the aerosol in exercise induced asthma. We have
compared the effect of 2, 10, and 20 mg sodium
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cromoglycate aerosol with that of placebo in a dou-
ble blind study in 11 patients.

Methods

We studied 1 1 patients, aged 19-51 (mean 32) years
with extrinsic bronchial asthma and positive
responses to skinprick tests for common allergens.
All patients had previously been shown to have both
exercise induced asthma, with a fall in FEV, of more
than 20% after exercise, and at least 40% protec-
tion of their exercise induced asthma with 1 ml (10
mg) nebulised sodium cromoglycate. Patients taking
oral or aerosol corticosteroids, antihistamines, and
anticholinergic drugs were excluded; six patients
having regular treatment with sodium cromoglycate
were included. Bronchodilator drugs were stopped
for 12 hours and sodium cromoglycate for two days
before each study. All patients gave informed con-
sent to being studied and the protocol was approved
by the hospital ethics committee. Forced expiratory
volume in one second (FEV,) was measured with a
dry wedge spirometer, the best of three attempts
being used for analysis.

Exercise testing consisted of steady state running
on an inclined treadmill (10°) for six to eight

41

 on A
pril 9, 2024 by guest. P

rotected by copyright.
http://thorax.bm

j.com
/

T
horax: first published as 10.1136/thx.40.1.41 on 1 January 1985. D

ow
nloaded from

 

http://thorax.bmj.com/


42

minutes. The speed was adjusted so that the
patient s heart rate at the end of the exercise study
was 160 beats per minute. The same setting and
duration were used for each test in any one patient.
A series of five tests on each patient was completed
within 14 days. The temperature on the study days
varied from 200 to 22°C and the relative humidity
from 40% to 60%. The effect of inhaling sodium
cromoglycate nebuliser solution (10 g/l) by tidal
breathing through a Wright s nebuliser driven by
compresed air at a flow rate of 9 /min- was studied
first. The estimated dose of sodium cromoglycate
nebulised was 12 mg. The second part of the study
was carried out in a randomised (4 x 4 Latin
square) double blind fashion with placebo and two
metered dose aerosols delivering 1 mg and 5 mg
sodium cromoglycate per actuation.

Each subject inhaled four puffs from two identical
inhalers (two puffs from each) 30 minutes before
exercise. The four puffs contained 2, 10, and 20 mg
sodium cromoglycate and placebo. The FEV, was
recorded 30 minutes after the inhalation before
exercise and at 2, 5, 10, 15, and 30 minutes after
exercise. The FEV1 response to exercise was ex-

pressed as the maximal fall in FEV, from the post-
drug baseline. Responses to each drug were com-
pared by an analysis of variance and Student s

paired t test.
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Results

There was no significant difference between the
mean baseline value of FEV1 before and after
treatment on the five study days (table 1). After
exercise the mean (SEM) maximum percentage falls
in FEV, after placebo; sodium cromoglycate nebul-
iser solution; and 2, 10, and 20 mg of sodium
cromoglycate aerosols were 31-1 (3-8); 9-4 (2-1);
and 19-4 (4-6), 13-7 (3-5), and 9-4 (1-9) respectively
(table 2). The exercise induced fall in FEV, was

inhibited by all the doses of sodium cromoglycate
used in the study (p < 0-01 for 2 mg and p < 0-001
for 10 and 20 mg). The inhibitory effect as measured
by fall in FEV, after exercise was significantly grea-

ter after 10 mg and 20 mg than after 2 mg sodium
cromoglycate (p < 0-05; figs 1 and 2). Twenty mil-
ligrams of sodium cromoglycate aerosol had the
greatest protective effect, though this was not
significantly different from 10 mg. The protective
effect of nebulised sodium cromoglycate (estimated
dose 12 mg) was similar to that of 20 mg of the
aerosol.

Discussion

Exercise induced bronchoconstriction is a well rec-

ognised phenomenon in asthma and, although the

Table 1 Baseline values ofFEV, before and after administration ofplacebo and sodium cromoglycate (SCG) in 11
patients

Placebo Nebulised SCG SCG aerosol

12 mg 2 mg 10 mg 20mg

Before After Before After Before After Before After Before After

Mean 3-20 3-20 3-22 3-27 3-20 3-21 3-17 3-14 3-24 3-25
SEM 0-29 0-30 0-31 0-31 0-32 0-32 0-31 0-30 0-32 0-30

Table 2 Maximal percentage fall after exercise with placebo, sodium cromoglycate nebuliser solution 12 mg, and aerosol
2, 10, and 20 mg sodium cromoglycate (SCG) in 1I patients
Patient Age Sex Placebo Nebulised SCG aerosol
No SCG

(10 gll) 2 mg 10 mg 20 mg

1 23 F 18-4 10-7 17-2 13-4 8-7
2 26 M 39-1 14-4 11-7 12-9 20-7
3 45 M 43-1 23-5 24-6 14-0 0-4
4 26 F 23-1 2-6 5-8 2-3 3-9
5 28 F 30-2 12-1 37-8 13-0 12-7
6 51 F 46-2 8-1 34-2 24-0 9-0
7 22 M 19-1 16-4 7-4 2-4 14-5
8 36 F 52-4 4-3 50-5 43-8 17-3
9 42 F 18-3 3-8 12-5 6-0 5-5
10 37 F 18-5 6-8 7-6 9-4 7-3
11 19 M 32-9 1-1 4-6 94 3-9
Mean 32 31-1 9-4 19-4 13-7 9-4
SEM 3-8 2-1 4-6 3-5 1-9

p, comparison with placebo 0-01 0-01 0-001 0-001
p, comparison with 2 mg aerosol 0-05 0-05
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Fig 1 Mean (SEM) maximal percentage change in FEVI
after exercise with placebo and increasing doses ofsodium
cromoglycate aerosol.

% CHANGE FEV1

0-i

0 10 20 30
TIME (min)

Fig 2 Mean percentage change in FEV, (from baseline
after administration ofdrug) over 30 minutes after exercise
with different doses ofsodium cromoglycate aerosol.

exact mechanism of its pathogenesis remains
unclear, it provides a relatively safe method for
assessing the effect of various drugs. Sodium
cromoglycate has been shown to inhibit exercise
induced asthma in most patients. Some, however,
find it difficult to use the spinhaler device, and the
high affinity of sodium cromoglycate powder for
water may produce clumping of the powder in
humid climates,' with loss of efficacy. In these cir-
cumstances the aerosol formulation of sodium
cromoglycate is more suitable, and most patients
find it convenient to use. Although the 1 mg dose
delivered by the first aerosol is considerably smaller
than the 20 mg delivered by the spinhaler, 2 mg
given by aerosol has been shown to be effective both
in clinical trials 7-9 and in exercise induced asthma.2
In the present study sodium cromoglycate pressur-
ised aerosol inhibited the fall in FEV, at all the
doses used and the protective effect increased from
2 to 20 mg (fig 1). The inhibitory effect of 20 mg
sodium cromoglycate aerosol was comparable to
that of 12 mg nebulised sodium cromoglycate deli-
vered through a Wright's nebuliser. The aerosol
sodium cromoglycate did not produce bronchodila-
tation as reported with the nebulised solution.5'0
The results of the present study are in accord with
the dose-response effect of nebulised sodium
cromoglycate found in our previous study of exer-
cise induced asthma.5 In contrast, Latimer and col-
leagues" did not observe a dose-related protection
with sodium cromoglycate aerosol against bron-
choconstriction induced by airway cooling in their
patients. The mechanisms of bronchoconstriction
induced by exercise and airway cooling remain con-
troversial,'2 13 and the differences in results between
the two studies may be related to the different
methods of provoking bronchoconstriction.
The optimal dosage of sodium cromoglycate for

prophylaxis and prevention of exercise asthma var-
ied between patients in our study. The 5 mg dose
aerosol of sodium cromoglycate allows greater flexi-
bility in adjusting dosage and frequency of administ-
ration. The aerosol has a further advantage over the
dry powder formulation in that the particle size is
unaffected by atmospheric humidity.

We thank Mrs Rita Jack for technical assistance and
Mrs J Peter for typing the manuscript. The study was
supported by Fisons PLC, Pharmaceutical Division.
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