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asthmatic children
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SUMMARY Fenoterol as a powdered inhalation was
shown to have a longer and stronger bronchodilator
effect than the same dose inhaled from a standard
metered dose aerosol in a double-blind double-
placebo controlled cross-over study in 13 severely
asthmatic children. The powder method of
administration is free from many ofthe disadvantages
of pressurised aerosols and may prove the method of
choice in childhood.

The most widely used method of administering
sympathomimetic drugs in adults is by way of a
pressurised aerosol, but aerosols are not widely
recommended by paediatricians.'13 Aerosols have
some disadvantages: despite careful tuition they are
used ineffectively by 14% of adults4 and probably by
an even greater proportion of children; they may be
over-used especially in early adolescence,2 and the
propellant chlorofluorocarbon is potentially harmful
to both the patient and the environment.5-7
As an alternative, a powder inhaler can be used by

nearly all adults.4 It is nonpolluting and doses can
be more easily regulated. However, there is little
information about the effectiveness of sympathomi-
metics administered in this form. In the present
study the relief of bronchospasm by a standard dose
offenoterol from a pressurised aerosol was compared
with that obtained by the same dose administered
from a powder inhaler.

expiratory flow rates (PEFR) with a Wright peak
flow meter, the highest of 3 measurements on each
occasion, before drug administration and there-
after at 15 and 30 minutes, and at 1, 2, 3, 4, and 5
hours. Actual PEFR values were converted to
percentage of mean normal PEFR for height8 to
allow intersubject comparison. The baseline variation
during the study averaged 4 5% (maximum 17 %).
At the same time on 2 separate days the active

drug (200 ,ug fenoterol, either one puff from a
standard metered dose commercial aerosol or one
capsule via an Italseber powder inhaler) together with
the complementary placebo (propellant or glucose
powder only) were given on a double-dummy
randomised double-blind cross-over basis. Tuition
and practice with placebo preparations was given
before the trial.

Results

All patients completed the trial; each child showed
improvement in PEFR after the inhalations on each
test day. Both preparations were well tolerated and
neither produced any side effect.
The results of the treatments are compared in the

Figure. A two-way analysis of variance showed a
significant difference in the mean percentage
expected PEFR between the two treatments
(P<0 05) with the powder superior. The powder

Methods and patients

13 children were studied (6 boys and 7 girls) aged
6 to 12 (mean 8 7) years. All were severe recurrent or
chronic asthmatics (grade C or D)2 under continuous
intensive oral bronchodilator and prophylactic
chemotherapy; the mean duration of symptoms was
6 *7 years (range 6 months to 10 years).
No subject had had a sympathomimetic or

theophylline preparation within 8 hours of study.
Sodium cromoglycate (4 subjects), beclomethasone
dipropionate (4 subjects), or both (3 subjects) were
continued; these inhalations were taken at least 2
hours before the study on test mornings.

Respiratory function was assessed by peak
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Figure Comparison of inhaledpowder versus aerosol
administration of200 jg fenoterol to 13 severely
asthmatic children (mean ± SE).

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://adc.bm

j.com
/

A
rch D

is C
hild: first published as 10.1136/adc.55.1.73 on 1 January 1980. D

ow
nloaded from

 

http://adc.bmj.com/


74 Chambers, Dunbar, and Taylor

treatment also provided longer bronchodilatation,
shown by comparison of the times for PEFR to
return towards baseline (P<0 05 at PEFR baseline
+ 10%; paired Student's t).

Discussion

This study suggests that fenoterol administered from
a powder inhaler is more effective, providing both a
longer and stronger bronchodilator effect, then when
administered from a pressurised aerosol to asthmatic
children. Presumably the powder is better inhaled.

In asthmatic adults who used aerosols well, studies
with salbutamol showed no difference in efficacy
between powder inhalation or aerosol.9'10 However,
those patients who used aerosols poorly did better
with powder inhalations.9

Fine particles of the drug are contained in a base
of fine glucose. This mixture can be inhaled at very
low flow rates. There are no problems with inhaled
sugar; lactose has been used with sodium cromo-
glycate for at least 12 years without side effects.
The powder is dispensed in individual capsules
which has the advantage in childhood that parents
can monitor the number of capsules being used.

This study was supported in part by the Canterbury
Medical Research Foundation, and Boehringer

Ingelheim provided the trial materials. We are
grateful to D M Fergusson for statistical advice, and
to Miss K Read for secretarial assistance.
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