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Comparison of budesonide and beclomethasone
dipropionate for treatment of asthma
C SPRINGER,* A AVITAL,* CH MAAYAN,* A ROSLER,t AND S GODFREY*

Departments of *Paediatrics and tEndocrinology and Metabolism, Hadassah University Hospital,
Jerusalem, Israel

SUMMARY Beclomethasone dipropionate (BDP) and budesonide (BUD) were each given in a
dose of 200 [tg twice daily by metered dose inhaler to 10 asthmatic children already dependent on
treatment with steroids. In a double blind randomised crossover study each course lasted one
month. No clinically important differences were found between the two treatments when
symptom scores, symptom free days, additional use of salbutamol, and results of lung function
tests were considered. Metyrapone mildly reduced the plasma concentration of 11-deoxycortisol
in two patients during treatment with budesonide, and in four during treatment with
beclomethasone. It is concluded that although they are usually safe, both drugs may cause mild
adrenal suppression when given in a dose of 200 [tg twice daily.

Inhaled beclomethasone dipropionate 'BDP) is
effective treatment for asthma in children. '- Recently
a new non-halogenated corticosteroid aerosol,
budesonide, has been shown to be effective in
treating chronic asthma in adults5 and in children.6 7
Budesonide need only be given twice daily, com-
pared with the four doses of beclomethasone that
are usually required each day.
We therefore set up a trial to compare the efficacy

of the two drugs when both were given twice daily to
asthmatic children already dependent on treatment
with steroids. In addition, we evaluated the influ-
ence of the two drugs on the function of the pituitary
adrenal axis in view of reports that BDP could cause
adrenal suppression.

Patients and methods

Ten asthmatic children aged between 9 and 15 and
already dependent on treatment with steroids were
included in the study. They were all within the
normal ranges of height and weight for their ages.
Nine patients had already been receiving BDP (400
,ug daily) for two months to four years (mean 1-7
years), and one patient started treatment with
inhaled corticosteroids at the beginning of this
study. No patient had received oral steroids for
more than a total of 20 days in the previous year,
and none for the last month.
The trial was a double blind randomised crossover

study with one month each of treatment by BUD or
BDP 200 [tg twice daily using a conventional
pressurised aerosol without a spacer. The treatment
protocols were as follows: (i) BDP 200 ig (four
puffs) twice daily and placebo BUD four puffs twice
daily (every 12 hours); and (ii) BUD 200 [tg (four
puffs) twice daily and placebo BDP four puffs twice
daily. The order of the treatments was decided at
random. In addition to BUD and BDP, the children
were allowed free use of salbutamol given by
pressurised aerosol. Each child used a standard
diary card to record diurnal and nocturnal symptoms
and drug use throughout the trial. ') In addition,
peak expiratory flow rates were measured each
morning and evening before taking the drugs using
the Wright Mini Peak Flow Meter. At the end of
each month measurements of forced expiration and
whole body plethysmography were made in the
laboratory.
A 24 hour urine collection was made at the end of

each month for measurement of the excretion of
tetrahydrocortisone glucosiduronate (THE) and tet-
rahydrocortisol glucosiduronate (THF) by radioim-
munoassay. " Concentrations of cortisol, adreno-
corticotrophic hormone (ACTH) and I 1-deoxy-
cortisol in plasma were measured at the end of each
month of treatment before and 10 hours after
a single oral dose of 30 mg/kg of metyrapone,
using a sensitive radioimmunoassay described pre-
viously.'I
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Table 1 Results after taking beclomethasone for one month

Case Nos Mean
(SEM)

1 2 3 4 5 6 7 8 9 10

No of doses of salbutamol 36 0 0 35 ( 0 0 6 6 4 9 (4)
Days free of symptoms
(% of total) 0 100 79 0 93 10( 100 () 86 71 63 (14)

Symptom score
(% of maximum) 26 0 4 24 1 0 () 20 1 7 8 (3)

Peak expiratory flow rate' 99 112 122 87 108 74 117 68 111 1(19 101 (5)
Maximum expiratory flow

rate at 50% vital capacity* 59 45 58 62 51 46 63 61 59 74 58 (3)
Forced expiratory volume

in I second* 86 74 87 9(1 9() 64 91 81 85 1()1 85 (3)
Specific airways conductance* Not Not 150 69 41 50 50 1()0 53 41 69 (13)

done done

*Given as % of predicted value

Table 2 Results after taking budesonide for one month

Case Nos Meart
(SEM)

1 2 3 4 5 6 7 8 9 10

No of doses of salbutamol 34 0 () 36 () () 2 2 8 0 8 (5)
Days free of symptoms
(% of total) 0 100 100 36 86 10() 1()() 14 71 86 69 (12)

Symptoms score
(% of maximum) 20 () (1 27 2 () 0 11 4 1 7 (3)

Peak expiratory flow rate* 97 120 118 87 106 83 120 79 106 11() 1(13 (4)
Maximum expiratory flow

rate at 50'% vital capacity* 66 51 68 77 59 60 54 52 51 82 62 (3)
Forced expiratory volume

in I second* 92 77 9(1 1(15 99 92 76 84 84 1()1 9( (3)
Specific airways conductance* Not Not 12(1 49 46 72 70 100 35 35 66 (11)

done done

*Given as % of predicted value

Table 3 Excretion oftetrahydrocortisol glucosiduronate and tetrahydrocortisone glucosiduronate after taking
beclomethasone and budesonide

Case Nos Mean
(SEM)

1 2 3 4 5 6 7 8 9 10

Beclomethasone
Tetrahydrocortisol

glucosiduronate
(mg/24 hours)* 0-87 (1.93 0-42 0-19 (197 (157 0-45 10(9 0 71 (1.47 (167 ((1.10)

Tetrahydrocortisone
glucosiduronate
(mg/24 hours)t 1-26 1-30 0-69 (1.54 318 (1-39 0-79 1-18 2(10 0 51 1-18 ((-27)

Urine volume
(ml/24 hours) 750 1300 725 11(10 790 1471) 790 81(1 1050 1350 1()(14 (88)

Budesonide
Tetrahydrocortisol

glucosiduronate
(mg/24 hours)* 1-58 (.43 0-46 0 40 0(88 0-33 0-17 (-38 1-19 (-39 (-62 ((114)

Tetrahydrocortisone
glucosiduronate
(mg/24 hours),- 144 0-73 018 0-63 311 (1-39 0-31 1-54 3()3 0(33 117 ((1.35)

Urine volume
(mV24 hours) 750 72(1 950 1160 1(120 1130 310 65(1 1350 6911 873 (97)

Mean (SD) normal values, mg/24 hours: *0 84 (0-71); tl-25 ((1-91).
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Comparisons between numbers were made using
the paired t test, differences being regarded as
significant if the p value was <0-05.

Results

Thirteen children entered the trial, but three were
withdrawn during the first two weeks because of
acute exacerbations of asthma requiring treatment
with oral steroids. One child was receiving BUD and
the other two BDP. Tables 1 and 2 show that for the
remaining 10 patients there were no significant
differences between treatments when measurements
of forced expiratory volume in one second, maxi-
mum expiratory flow at 50% vital capacity, and
specific airways conductance at the end of each
month were considered, neither were there any
differences in diary symptom score, number of
symptom free days, mean morning and evening
peak expiratory flow rates, and need for additional
salbutamol for the second two weeks of each month.

Table 3 shows the mean rates of excretion of THE
and THF inclusive; there were no significant differ-
ences between treatments and all the individual
values were within the normal ranges with both
drugs.

Figures 1 and 2 show the basal concentrations of
cortisol, 11-deoxycortisol, and adrenocorticotrophic
hormone (ACTH) in plasma before and after a
single dose of metyrapone. Concentrations of
cortisol and ACTH were within normal limits in
both months when BDP andBUD were administered.
11-deoxycortisol increased normally in response to
metyrapone in six children receiving BDP and eight
receiving BUD. ACTH concentrations increased in
most of the patients, but there was no correlation
with the concentration of 11-deoxycortisol. The
response of cortisol to metyrapone varied.

Discussion

We have shown that BUD is as effective as BDP for
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Fig. 1 Serum concentrations oflI-deoxycortisol, cortisol, and adrenocorticotrophic hormone before and after one dose of
metyrapone during treatment with beclomethasone.
B = basal; P = after metyrapone; shaded area = mean (SD) normal concentration.
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Fig. 2 Serum concentrations of lI-deoxvcortisol, cortisvol, and adrenocorticotrophic hormonie before alid after one dose of
metyrapone during treatment with budesoniide.
B = basal; P = after metyrapone; shaded area = fieatl (SD) normal concentration.

treating asthma in children dependent on steroid
treatment when given in a dose of 200(tg twice daily
using a standard pressurised inhaler without a
spacer.
The efficacy of BUD given twice daily is well

established in the treatment of such children." 7 We
know of only two other published studies, which
report that BDP is as effective when given twice
daily as it is when given four times daily (Williams H,
et al. Abstract presented at 49th Annual Scientific
Assembly, Chicago 1983).1" Our study shows that
either drug can be used successfully twice daily for
most asthmatic children who depend on steroid
treatment.
Adrenal function was assessed by measuring 24

hour urinary excretion of THE and THF, which
have been shown to be good indirect measures for
cortisol excretion.11 We also measured concentra-
tions of cortisol, I 1-deoxycortisol, and ACTH in

plasma before and after challenge with metyrapone.
Although we have not included a group of normal
controls in this study, we have taken normal values
from published reports and from experience in our
own laboratory.' 14 15 Urinary excretion THE and
THF, and basal concentrations of cortisol and
ACTH in plasma were found during both sets of
treatments. The response of I1-deoxycortisol con-
centrations to a dose of metyrapone was mildly
decreased in two patients during treatment with
BUD and in four during treatment with BDP. These
results suggest that, although safe for most patients,
both drugs may moderately suppress the function
of the pituitary adrenal axis when given in a dose of
200 [tg twice daily.

Since this study was undertaken, Law et al'17 have
shown that nocturnal cortisol excretion rates fall
according to dose in children using inhaled
steroids. 17 Further studies of this type are needed
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before any conclusions can be reached as to the
possible advantage of one or other inhaled steroid.
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