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Asthma treatment with a new corticosteroid aerosol,
budesonide, administered twice daily by spacer inhaler
H V FIELD, P M A JENKINSON, M H FRAME, AND J 0 WARNER

Brompton Hospital, Cardiothoracic Institute, London, and Astra Clinical Research Unit, Astra
Pharmaceuticals Limited, St Albans, Hertfordshire

SUMMARY In a double-blind crossover trial a new corticosteroid aerosol, budesonide, delivered by
spacer inhaler twice daily, was found to be at least as effective in controlling childhood asthma as

beclomethasone dipropionate administration four times a day. The twice daily dosage schedule of
the new preparation offers considerable advantages for compliance with therapy in schoolchildren.
Previous studies have shown that lung deposition of aerosol is increased by the use of a tube spacer

between the pressurised aerosol inhaler and the mouth. This technique of administration may

improve the efficacy of corticosteroids in the treatment of asthma.

Attention has recently been focused on systems used
to generate and deliver aerosols to the respiratory
tract in the treatment of asthma. A hollow tube
spacer between pressurised aerosol inhaler and the
mouth enhances the bronchodilatation produced by
terbutaline.1 So far this system has not been available
for administration of steroid aerosols. A new topi-
cally active steroid, budesonide, has been developed
that can be delivered via the spacer inhaler. It has
been shown in short-term studies to be as effective
when administered twice daily to adults as beclome-
thasone dipropionate (BDP) administered four
times daily.2 We compared the efficacy of this
preparation with BDP in a double-blind crossover
trial in children with asthma.

Patients

Thirty-one children (12 girls and 19 boys) aged
between 4 and 14 years were enrolled from a
paediatric asthma clinic. Each had fairly severe
asthma requiring regular inhaled steroid prophy-
laxis. In 27 the condition had failed to improve
despite treatment with sodium cromoglycate: 10 had
been admitted to hospital with exacerbations of the
asthma in the last year and, of the 22 tested, 21
had positive skin tests to common allergens. The
condition of all improved on introduction of inhaled
steroids and none had received oral or parenteral
steroids in the month before the trial.

Seventeen were taking the BDP by aerosol and
14 by rotahaler, the mean period of use before the
trial being 16.2 (range 1 to 48) months.

Methods
The children were randomly allocated to one of two
treatment groups. The first took budesonide 200 ,ug
twice daily and placebo BDP four times daily for
one month, followed by placebo budesonide twice
daily and BDP 100 Cug four times daily for a further
month. In the second group the order was reversed.
The BDP was administered in the same form as used
by the child before the trial. The budesonide was
administered by pressurised aerosol with a spacer
inhaler. All children were judged to use their
inhalers adequately.
Each child was assessed in the clinic before the

trial and at the end of each treatment period.
Evaluation was by clinical history, examination, and
a flow volume curve before and after a dose ofinhaled
bronchodilator. The flow volume curves were re-
corded using a Hewlett Packard digital pneumo-
tachograph (model 47303A1) and an XY plotter
(model 7041M) with one second time marker. The
best of three curves was used to calculate forced
expiratory volume in one second (FEV1), forced vital
capacity (FVC), peak expiratory flow rate (PEFR),
and expiratory flow rates at 500% and 25% of vital
capacity (V,X50 and Vmax25). Resultswere expressed
as a percentage of expected for height.3 4
Each patient kept a diary card to record the sever-

ity of night cough and wheeze, day wheeze, and
exercise limitation on a scale of 0 to 3 (0 = none,
1 = mild, 2 = moderate, 3 = severe). The number
of extra doses of bronchodilator required and the
twice daily PEFR measured on a Wright mini peak
flow meter were also recorded.

864

copyright.
 on M

ay 19, 2023 by guest. P
rotected by

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.57.11.864 on 1 N
ovem

ber 1982. D
ow

nloaded from
 

http://adc.bmj.com/


Asthma treatment with a new corticosteroid aerosol 865

A short Synacthen test was used as a measure of
adrenal function before and at the end of the trial.
At the same time a full blood count and differential
white cell count, urea, electrolytes, creatinine, and
liver function tests were done.
The Wilcoxon rank paired test was used to com-

pare the results from the two treatment periods on

each patient. The trial had the approval of the
hospital ethical committee and informed consent
was obtained from the parents.

Results

Thirty-one children entered the trial but 4 dropped
out during the first month, two because they no
longer wished to continue, and two because of acute
exacerbations of asthma, requiring hospital ad-
mission. One of each pair came from each treatment
group.

Of the 27 children completing the study, 15 used
the pressurised aerosol and 12 the rotahaler prepara-
tion of BDP. There were no significant differences in
any evaluation between these two modes of delivery
during the trial, and the results were therefore
assessed together.
The FEV1, FVC, PEFR, Vmax5O, and Vmax25

measured at the end of each month showed no

significant differences. The morning and evening
PEFRs and diary card symptom scores for the
second 2 weeks of each month were ccmpared and
differences did not reach significant levels (Figure),
although there was a consistent tendency towards
greater benefit from budesonide (Table). Analyses
took treatment order into account, and there was no

significant difference between any 2-week period
throughout the trial.

All the routine blood tests were normal apart
from an eosinophilia (>0 5 x 109/l) in 15 patients.
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Figure Circles represent differences in PEFR (%
predicted), and absolute symptom scores between the
last 2 weeks of each treatment, for each patient.

There was no significant change in any parameter by
the end of the trial. None of the basal cortisol levels
measured at the beginning and end of the trial was

subnormal (< 150 nmol /1). Plasma cortisol responses

to Synacthen did not alter significantly after drug
treatment in either treatment group. There were 18
normal responses on both occasions (increase> 190
nmol/l); 5 marginally subnormal responses at the
beginning of the trial, but normal at the end; 3
nornal on the first occasion, but not repeated; and
I child with a subnormal response at the end of the
study (basal 500 increasing to 600 nmol/l).
For the purposes of the trial the dose of BDP was

doubled in 12 of the children; 8 of these showed an
improvement in the flow volume curves while on the
higher dose.

Table Lung function tests and symptom scores measured daily at home or during clinic visits

Measurements Budesonide No ofpatients BDP (mean* ± SD) No of patients
(mean* ± SD) > 10% better %5> 10 % better

with budesonide with BDP

Daily (second 2 weeks)
Mean morning PEFR 90-3±20-5 7 87-4±30-8 4
Mean evening PEFR 93±21.3 8 92-1±35-3 6
Symptom score 13-6+16-5 9 17-2+19-3 6

Clinic
FEVI 83-4+22-9 7 78.5+25-1 6
FVC 99-7±17-5 4 100-3±17-7 4
PEFR 82-0+20-0 6 84-7±23-2 7
Vmax50 71-4425-6 12 66-6+28-6 6
Vmax25 51-9±24-5 12 47-6+21-9 8

Post bronchodilator
FEVI 91-9+19-1 6 90-7±22-1 8
FVC 104-7±14-3 4 104-3±19-1 5
PEFR 91-0±19-4 5 92-3+27.4 6
Vmax5O 86-2±26-1 11 83.5+35.7 7
Vmax25 65-4±28-5 13 60-7±26-3 6

*AI1 values apart from symptom scores are calculated as % predicted for height.
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Discussion

Steroid aerosol therapy has greatly improved the
management of asthma 5 6 As budesonide is a new
preparation of this type short-term efficacy and
safety had to be established before longer trials
could be performed. Budesonide was shown to be
at least as effective as BDP in equal dosage, with
most parameters showing a trend towards improve-
ment with the new preparation.

Several of the children were considered to be well
controlled on suboptimal doses of BDP before the
trial, but improved after increasing to a 4-times daily
schedule; this is often impossible to maintain for
long periods particularly in children attending
school and the twice daily dosage is therefore par-
ticularly useful. The optimal dose frequency of in-
haled steroid preparations in asthma has never been
clearly established as duration of action is unknown.
It has been shown in an open crossover study that
BDP in the same total daily dose was equally effec-
tive if administered in a 2- or 4-dose a day regimen.7
Only 8-10% of the dose delivered by pressurised

aerosols actually reaches the lungs of patients with
obstructive airways disease.8 This percentage may be
increased by about 50% using a spacer inhaler.9
Furthermore, it has been shown that even if the
inspiration is not co-ordinated with aerosol actua-
tion, reasonable bronchodilatation can still be
achieved using terbutaline delivered via an ex-
tension device.10 This mode of delivery may also
aid peripheral deposition in the respiratory tract."
One of the important effects of steroids in asthma is
to inhibit the late reaction with occurs after allergen
inhalation.'2 This reaction is associated with
prominent small airways obstruction, probably due
to mucosal oedema and nonspecific inflammation.'3
Thus placement of steroid medication in small air-
ways may be important. A study comparing the
same steroid aerosol administered with or without
the tubespacer is required to test this hypothesis.
We feel that, although this trial did not show a

statistically significant advantage of budesonide
compared with BDP, the favourable trends suggest
that further, longer-term studies are needed, par-

ticularly in view of the advantages of the delivery
system and the twice daily dose schedule.
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