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ABSTRACT: Inhaled corticosteroids have become a mainstay in the management
of chronic asthma. Their use had been considered safe, although some degree of
adrenal suppression has been demonstrated after 2 and 4 weeks of treatment with
either 400 µg·day-1 of beclomethasone dipropionate or budesonide.

To weigh the benefits and risks of long-term treatment, 12 children with mod-
erately severe asthma were assessed in a follow-up study on budesonide 200 µg
b.i.d. 

After 1 yr, the nocturnal cortisol production was significantly reduced by 19%,
but no greater compared to 2 and 4 weeks of treatment. Growth and growth hor-
mone levels were normal. Lung function tests were significantly better, not only
versus baseline values but also versus 2 and 4 weeks of treatment.

We conclude that systemic effects of inhaled corticosteroids in conventionally
low doses do not accumulate with length of treatment, whilst lung function para-
meters will continue to improve. Therefore, inhaled corticosteroids once started in
asthmatic children not controlled on other medications should be continued, but
their use should be carefully considered and the minimal dose required to control
the asthma employed.
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Inhaled corticosteroids (ICS) are the principal drugs
used in the management of moderate-to-severe child-
hood as well as adult asthma [1, 2]. However, aware-
ness of the possible systemic effects of ICS in children
has been a source of concern, particularly when they
are used in high doses [3]. Previous studies of the syste-
mic effects of ICS have employed very insensitive tech-
niques, such as the measurement of morning cortisol,
and have failed to show any significant effect even at
moderately high doses [4]. However, integrated overnight
plasma cortisol concentrations or urinary-free cortisol
have been suggested as more sensitive tests of reduced
hypothalamic pituitary adrenal axis function and as
being superior to stimulation tests [5, 6].

In a cross-sectional study of plasma cortisol measur-
ed every 20 min during sleep in 19 asthmatic children,
we demonstrated that there was a dose-related effect of
inhaled beclomethasone dipropionate (BDP) on over-
night cortisol production, despite the fact that there was
no difference in the height of the morning peak of cor-
tisol [7]. As this study did not account for the effect of
asthma itself, we conducted a subsequent prospective
cross-over study of integrated plasma cortisol concen-
trations and urinary-free cortisol in 12 children com-
mencing ICS for the first time. Both BDP or budesonide
(BUD), at a dose of 200 µg b.i.d. for 2 weeks in rand-
omized order, caused identical significant suppressive
effects on overnight cortisol production [8]. We found
similar suppression in a controlled study administering
either a single dose of 400 µg of BUD in the evening

to healthy adults, or administering 400 µg twice daily for
2 weeks [9].

The above studies were of very short duration and
there remained a concern that there might be a cumu-
lative effect of continuing ICS over longer periods.
Indeed, nocturnal serum cortisol production was reduc-
ed by 27% after 2 weeks and 35% after 4 weeks of
treatment in the paediatric study, with similar apparent
increases in effects in suppression of urinary-free corti-
sol (33 and 48%, respectively). We therefore, repeated
the studies on the same patients after 1 year of treat-
ment, to establish whether there was a cumulative effect.
We report the results of this 1 year follow-up study.

Patients and methods 

Twelve asthmatic children, inadequately controlled
on sodium cromoglycate combined with beta-agonists
and/or optimal doses of slow-release theophyllines, had
completed our previous 4 week study. None of these
patients had previously used any regular topical or sys-
temic corticosteroids. At the end of this period, all 12
children and their parents agreed to proceed with the study
for another year. The treatment was continued with
BUD 200 µg administered from a metered-dose inhaler
(MDI) b.i.d. The follow-up was only of those patients
who: showed no dramatic changes in inhaled steroid
requirement and had no oral steroid therapy; and obvi-
ously those who had a complete follow-up. Thus, there
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were two exclusions: a child who had a dramatic incre-
ase in inhaled steroid requirements and the need for
courses of oral steroids; and a child who died 8 months
after the start of the study. The latter case is reported
in a separate paper. These children were replaced by
two other patients, who had full evaluations after the
previous study had already been completed.

Monitoring at home included: daily diary card recor-
dings of asthma symptoms (on a standard 0–3 scale);
twice daily measurement of peak expiratory flow (PEF)
rates; number of β2-agonist puffs; and adverse experi-
ences. PEF rates were recorded as the best of three blows
each morning and evening before treatment. All chil-
dren inhaled a recommended dose of β2-agonist regu-
larly, e.g. terbutaline or salbutamol, two puffs from a
MDI b.i.d. prior to the prophylactic BUD (Pulmicort®
Astra Pharmaceuticals Ltd, Kings Langley, UK). In
addition, extra doses of β2-agonists could be used as re-
quired. Short courses of systemic steroids for up to 7
days might be given for acute attacks. Children using
systemic or inhaled corticosteroid medications other
than the trial drugs regularly for more than 7 days were
excluded from the study. The patients were seen in the
out-patients department at 2 monthly intervals for eval-
uation. The bronchial challenge tests were performed in
the paediatric respiratory laboratory using a modifica-
tion of the method of COCKCROFT and co-workers [10,
11]. The provocative concentration of histamine caus-
ing a 20% fall in forced expiratory volume in one sec-
ond (PC20) was calculated.

After 1 yr of treatment, the children were admitted to
hospital for 36 h for detailed assessment. They attended
the clinic in the afternoon and were settled on the ward
attached to monitors for an acclimatization night. The
following afternoon, an intravenous cannula was insert-
ed into a forearm or cubital vein to ensure venous access
during the night without disturbing the patient's sleep.
For inserting the cannula, Emla® (Astra Pharmaceuti-
cals Ltd) cream was used, a topical anaesthetic agent
that has been shown to be effective in eliminating the
pain of percutaneous punctures [12].

At night, small blood samples were taken every 20
min from 22:00 to 10:00 h for evaluation of cortisol
and growth hormone (GH) levels, and at midnight and
08:00 h the next morning for measurement of adreno-
corticotrophic hormone (ACTH). An extra sample was
taken for full blood count and measurement of immu-
noglobulins, including total immunoglobulin E (IgE).
Urinary-free cortisol was measured in 24 h urine col-
lections split into three portions: the first portion from
10:00 h to bedtime; the second from bedtime to awak-
ening; and the third from awakening to 10:00 h. Cortisol
was measured by means of a radioimmunoassay with
a I125-labelled cortisol derivate and cellulose-bound anti-
bodies (Bioanalysis Ltd, Cardiff, UK). The coefficient
of variation (CV) within assay is 5.4%. Both serum and
urine were analysed with this method.

Human GH was measured by means of an immuno-
radiometric assay (IRMA) using a sheep anti-GH anti-
serum and a mouse monoclonal anti-GH antibody (North
East Thames Region Immunoassay Unit (NETRIA)).
The labelled antibody was prepared by radioiodination
of a purified monoclonal antibody. The sensitivity of
this specific assay is 0.2 mU·L-1.

ACTH was measured by double-antibody radioimmu-
noassay from Diagnostic Products Corp. (Glyn Rhanwy,
Caernaryon, UK). The sensitivity is 7 pg·mL-1 (Medical
Research Council (MRC) 74/555), with an intra-assay
CV of 14% at 22 pg·mL-1 and 4.0% at 190 pg·mL-1; the
interassay CV is 14% at 22 pg·mL-1 and 6.6% at 212
pg·mL-1.

Height was measured with a stadiometer: five mea-
surements were taken in the morning at 09:00 h, and the
calculated mean was accepted if the difference between
highest and lowest values did not exceed 0.2 cm. The
standard deviation (SD) scores for velocity of growth in
height were calculated according to age from measure-
ments taken at the beginning and end of the study, using
the following formula: height velocity SD score = (height
velocity - mean height velocity for age)/SD of height
velocity for age. Bone ages were determined by the TW2
method [13].

At night, oxygen saturation and pulse were recorded
with a pulse oximeter N100 (Nellcor®: Nellcor, Bices-
ter, Oxon, UK) pulsed oximeter N100, and breath rates
were counted in 20 min intervals. By day, flow-volume
curves (forced vital capacity (FVC), forced expiratory
volume in one second (FEV1), forced expiratory flow
at 50 and 25% FVC (FEF50, FEF25)) were recorded
every 2 h from 10:00 h to bedtime, and again from
awakening to 10:00 h the next morning using a Vitalo-
graph® (Vitalograph®, Buckingham, UK). In addition,
whole body plethysmography (functional residual capa-
city (FRC) and airway resistance (Raw)) was performed
in the respiratory laboratory. To be able to compare the
results with those of 1 yr previously, the results were de-
scribed as percentage of predicted values by height [14].

The declaration of Helsinki was always followed. The
patients and their parents were informed verbally and
in writing about the trial and volunteered to participate.
Informed consent was obtained from all parents. The
children and their parents were free to withdraw from
the study at any time. Approval from the local Research
Ethics Committee was obtained before the start of the
study. The children's parents were informed that the
results were stored and analysed in a computer but that
the identification of their child was not possible by any
person other than the investigator.

Statistics 

Data were analysed with the Systat® system for sta-
tistics 5.02 (Systat Inc., Illinois, USA). The various
parameters obtained during the trial were compared
with the entry values using the paired Wilcoxon test.
For estimating the nocturnal serum-cortisol production,
the area under the curve (AUC) was calculated using
Simpson's rule for data points spaced equidistantly. For
comparison of monthly peak flow variabilities, the CV
was calculated: it is defined as SD divided by the mean
given as a percentage.

Results 

Twelve children, nine boys and three girls, comple-
ted the follow-up study. All 12 children used BUD 200
µg b.i.d. twice daily throughout the study period. None



of them had a severe asthma attack requiring systemic
corticosteroids or hospital attendance, except for the
regular visits. Side-effects due to the study medication
did not occur, with neither hoarseness of voice nor can-
didiasis of mouth or throat.

The age (mean±SD) of the study patients was 10.8±
2.1 yrs at the beginning of the trial and 11.8±2.0 yrs at
the end. Corresponding bone ages did not differ signif-
icantly from chronological age (p>0.05, Wilcoxon-test):
10.8±1.9 yrs and 12.0±2.0, respectively. The mean height
was 143.0±13.4 cm at the beginning of the trial and
148.0±14.7 cm at the end of the study. The velocity of
growth in height was higher than expected in four chil-
dren and lower in eight children. The mean velocity of
growth in height was 5.4±2.1 cm·yr-1, and the mean SD

score for velocity was -0.5±1.5 cm·yr-1. Neither veloc-
ities of growth in height nor SD scores for velocity of
growth in height were significantly different from ex-
pected values (p>0.05, Wilcoxon-test). No child showed
evidence of pubertal development at the end of the study.

The results of the diary card recordings at home are
summarized in table 1. All children had asthma symp-
toms at the beginning of the study, so that the treatment
with ICS had to be commenced as soon as possible;
therefore, prestudy recordings could not be made. Dur-
ing the study period, the asthma symptom score and ad-
ditional β-agonist usage were continuously low. Four
patients on long-acting theophyllines were able to stop
this drug during the course of the trial. The PEF rates
increased progressively over 10 months, and the PEF
variability decreased slightly, reaching a minimum after
10 months of treatment.

Bronchial histamine challenges showed a significant
improvement in PC20 after 2 months of treatment (p=
0.013 Wilcoxon-test) (table 1). In the following months,
PC20 was consistently higher compared with the base-
line values, but was only significantly different at 8
months (p=0.037) and 10 months (p=0.032).

The nocturnal GH production increased by 22% after
1 year of treatment compared with the baseline values,
but the difference was not significant (table 2). However,
there was a significant increase of 38 and 27% compa-
red with investigations after 2 and 4 weeks of treatment
with ICS (p=0.02 and p=0.04, respectively, Wilcoxon
test). The number of GH peaks at night (that reached
levels above 10 mU·L-1), was 2.8±1.3 at baseline, 2.5±
1.5 after the first 2 weeks, 2.2±1.3 after the first 4
weeks, and 2.9±0.7 after 1 year of treatment with in-
haled BUD. None of the differences were significant.

The mean serum cortisol levels are displayed in figure
1. There was a considerable delay in the early morning
rise in cortisol secretion but the cortisol levels reached
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Table 1.  –  Diary card recordings and histamine challenge results

Baseline     Month 1–2     Month 3–4   Month 5–6   Month 7–8   Month 9–10   Month 11–12

Daily symptom score (0–4) - 0.29±0.32 0.21±0.39 0.22±0.36 0.18±0.20 0.16±0.27 0.26±0.36
Daily use of β2-agonist  mg - 1.00±1.33 0.93±1.34 0.95±1.33 0.99±1.32 0.99±0.89 0.86±0.53
Mean morning PEF L·min-1 - 285±24 310±23 318±26 322±23 325±18 323±21
Mean evening PEF  L·min-1 - 290±24 310±21 324±23 324±25 328±20 324±21
Morning PEF variability  % - 9.4±5.3 8.3±4.9 9.5±7.0 7.5±4.2 7.3±4.8 8.1±10.3
Evening PEF variability  % - 9.3±5.6 7.7±5.2 7.8±4.1 8.4±5.8 7.4±5.3 7.7±8.4
Histamine PC20 mg·mL-1 2.9±4.8 6.6±7.8* 6.3±11.1+ 4.2±4.9 9.1±13.6* 6.3±6.7* 5.5±8.9+

Data are presented as mean±SD. PEF: peak expiratory flow; PC20: provocative concentration of histamine causing a 20% fall in
forced expiratory volume in one second. +: p<0.10; *: p<0.05 versus baseline value.

Table 2.  –  Endocrine function tests

Baseline           After 2 weeks         After 4 weeks        After 1 year

12 h serum GH (20:00–10:00 h) mU·L-1 99.0±43.2 87.4±51.4 94.9±58.4 121.2±71.4#§

12 h serum cortisol (20:00–10:00 h) nmol·L-1 3175±458 2367±582** 2118±566** 2566±825*
Serum ACTH (24:00 h)  mU·L-1 29.4±12.0 25.2±8.8 23.4±11.7 27.2±6.9
Serum ACTH (08:00 h)  mU·L-1 28.3±9.8 25.0±7.6 20.8±10.0 31.9±7.7+#§

Urine cortisol (10:00 h–bedtime) nmol 1237±616 967±699 657±538 1134±1106
Urine cortisol (bedtime–awakening) nmol 1204±613 847±474* 543±387** 618±501*
Urine cortisol (awakening–10:00 h) nmol 1009±978 933±579 933±543 610±279
Urine cortisol (bedtime–10:00 h) nmol 2212±1348 1780±858 1474±844* 1229±699*
24 h urine cortisol  nmol 3449±1621 2747±1332* 2134±1022** 2363±1608*

Data are presented as mean±SD. GH: growth hormone; ACTH: adrenocorticotrophic hormone. +: p<0.10; *: p<0.05; **: p<0.005
versus baseline; #: p<0.05 versus "After 2 weeks"; §: p<0.05 versus "After 4 weeks".

Fig. 1.  –  Nocturnal cortisol secretion profiles measured every 20
min overnight from 22:00 h until 10:00 h the following day, as a mean
of the levels at each time-point for the 12 children in the study.    ■     :
baseline, before commencing inhaled steroids;    ▲ : after 2 weeks;  

▼ : after 4 weeks;    ◆ : after 1 yr. There is significant sup-
pression of cortisol production during the night between 01:00 h and
06:00 h with a delayed rise to the morning peak, which is non-
significantly different at any of the time-points after commencing
inhaled corticosteroid.
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normal maximum values. The total nocturnal cortisol
production, calculated as AUC, was significantly reduc-
ed by 19% compared with the baseline values (p=0.045,
Wilcoxon test). However, there was no significant dif-
ference as compared to the cortisol production after the
first 2 or 4 weeks of treatment (table 2).

There was also a lower urinary cortisol production in
all three portions, and a significant difference of 49%
in the second portion from bedtime to awakening (p=
0.04, Wilcoxon test). The combined second and third
portion from bedtime to 10:00 h revealed a 44% decrease
(p=0.04) and the 24 h urine a 32% decrease (p=0.02)
compared with the baseline values. Again, no significant
difference was found as against the urinary cortisol after
the first 2 or 4 weeks of treatment (table 2).

The ACTH levels at midnight were slightly lower
compared with the baseline values, and slightly higher
as compared to the first 2 and 4 weeks of treatment; the
differences were nonsignificant. The ACTH levels at
08:00 h after 1 yr of treatment were increased by 13%
compared with the baseline values (p=0.06, Wilcoxon
test), and there was a significant increase of 27% com-
pared with 2 weeks (p=0.05) and 53% compared with
4 weeks of treatment (p=0.01) (table 2). The full dif-
ferential blood count and the levels of immunoglo-
bulins A, M, G and E were nonsignificantly different
compared with the baseline values. The mean IgE level
was 696 (range 55–2,280) IU·mL-1 at the beginning and
720 (range 65–2,740) IU·mL-1 at the end of the study.

Daily profiles of FVC, FEF50 and FEF25 essentially
paralleled the curves of FEV1. The mean lung function
data are summarized in table 3: after 1 yr of treatment
with BUD, the FVC improved significantly by 11%
compared to baseline values (p=0.0004); and FEV1
improved by 21% versus baseline (p<0.0001), by 8%
versus 2 weeks (p =0.01) and by 9% versus 4 weeks of
treatment (p=0.001). FEF50 was 34% higher compared
with baseline (p<0.0001) and 14% higher compared
with 4 weeks of treatment (p=0.02). FEF25 was 33%
higher compared with baseline (p<0.0001), 22% high-
er compared with 2 weeks (p=0.001) and 15% higher
compared with 4 weeks of treatment (p=0.035). After 1
yr of treatment with BUD, the FRC revealed 17% less
overinflation compared with baseline (p=0.02), and 13%
compared with the first 2 weeks of treatment (p=0.045).
The Raw was 37% lower compared with baseline; how-
ever, this difference was nonsignificant.

The overnight oxygen saturations and breathing rates
were always in the normal range. The oxygen satura-
tion was 97.3±1.9% at baseline, 97.8±0.8% after 2
weeks, 98.2±0.8% after 4 weeks, and 97.6±0.5% after
1 yr. The breathing rate was 17.0±1.6 breaths·min-1 at
baseline, 16.4±1.6 breaths·min-1 after 2 weeks, 16.4±1.3
breaths·min-1 after 4 weeks, and 17.0±1.2 breaths·min-1

after 1 yr.

Discussion 

Inhaled corticosteroids have become the principal
treatment for chronic persistent asthma in childhood
[1, 2]. They were considered to be devoid of systemic
effects, at least in conventional low doses, until we de-
monstrated nocturnal cortisol suppression even at a rel-
atively low dose of 400 µg·day-1 BDP or BUD [7, 8].
These studies did not take into account the effect of the
asthma itself, but a placebo-controlled study in healthy
adult volunteers finally confirmed that the suppressive
effect was due to the drug and not related to the under-
lying problem, namely asthma [9]. To assess the clini-
cal relevance of these findings, we performed a follow-up
study in asthmatic children. There was no further accu-
mulation of adrenal suppression after 1 yr of treatment
with BUD, with similar nocturnal cortisol suppression
compared with 2 and 4 weeks of treatment. From the
split urine portions, the maximal suppression occurred
at night, whilst the cortisol production by day was non-
significantly reduced. Therefore, the 24 h cortisol reduc-
tion in the present study was due mainly to nocturnal
suppression.

Our results are supported by another study measur-
ing the 24 h integrated concentration of plasma cortisol
in 10 children, aged 10–14 yrs, with chronic asthma
[15]. Treatment with BDP 200 µg b.i.d. for 3 months
caused adrenal suppression in all children. The maxi-
mal reduction in cortisol secretion occurred between
20:00 and 02:00 h after the evening inhalation at 19:00
h (63%), compared with a 29% reduction between 08:00
and 14:00 h after the morning dose. The same group
reported the effect of long-term therapy with inhaled
BDP on the pituitary-adrenal axis [16]. Eight children,
aged 6–16 yrs, with asthma inhaled BDP in doses rang-
ing 200 to 450 µg·day-1 for 6 months to 4 yrs. The mean
integrated concentration of plasma cortisol was 46%
lower in the treatment group than in a control group,
consisting of six children of the same age, who had the
assessment as part of an endocrinological evaluation
and were found to be healthy. It was concluded that
long-term therapy, even with relatively conventional
doses of inhaled BDP, may cause reduction in the nor-
mal physiological secretion of cortisol. The present
study shows the same result on long-term BUD. How-
ever, these data reveal for the first time that there was
no cumulative effect after continuing treatment for 1 yr.

A recent study investigated the effect of inhaled BDP,
administered at a dose of 400 µg·day-1 for 7 months, on
the linear growth in 94 children with mild asthma aged
7–9 yrs [17]. At the end of the 7 months, the BDP-treat-
ed children had grown significantly less than the chil-
dren on placebo, and there was no significant catch-up
growth during a wash-out period of 4 months. It was

Table 3.  –  Lung function tests

After         After       After
Baseline    2 weeks     4 weeks      1 year

FVC  % 81±19 88±13* 87±13* 90±9.3**
FEV1 % 68±20 76±14** 76±15*** 83±10***#§§

FEF50 % 58±29 70±24*** 69±27*** 78±22***§

FEF25  % 58±34 63±26 67±35** 77±28***##§

FRC  % 123±24 117±21 114±21 102±15*#

Raw % 186±151 111±38 149±81 117±56

Data are presented as mean±SD.  FVC: forced vital capacity;
FEV1: forced expiratory volume in one second; FEF50 and
FEF25: forced expiratory flow at 50 and 25% FVC, respec-
tively; FRC: functional residual capacity; Raw: airway resis-
tance. *: p<0.05; **: p<0.005; ***: p<0.0001 versus baseline;
#: p<0.05; ##: p<0.005 versus "After 2 weeks"; §: p<0.05; §§:
p<0.005 versus "After 4 weeks".



concluded that BDP, at a dose taken by many children,
significantly decreased statural growth in those with mild
asthma. In the present 1 yr follow-up study, growth was
nonsignificantly reduced on the same dose of BUD, 400
µg·day-1. However, our patients had considerably more
severe disease than those described by DOULL et al. [17],
who would not be considered to need ICS based on pub-
lished guidelines [1, 2]. In the present study, the mean
SD score for velocity of growth in height was -0.52,
which is in accordance with a study of 58 prepubertal
children attending a specialist asthma clinic with poorly-
controlled chronic asthma [18]. There was no evidence
that the administration of BDP or BUD at a dose of
200–1,600 µg·day-1, mean 800 µg·day-1, had an adverse
effect on growth. The SD score for velocity of growth
in height was maximal when the asthma was well con-
trolled both before and after starting ICS, and was least
when the asthma was poorly controlled. The authors
were able to show a significant correlation between the
effectiveness of control and the height velocity SD score
for velocity of growth in height, both before and after
ICS were started [18]. In the present 1 yr follow-up
study, the nocturnal GH secretion was normal on BUD
400 µg·day-1. The absolute GH production was higher
compared with the baseline values, and the difference
was significant compared with the first 2 or 4 weeks of
treatment. This increase may reflect the beginning of a
growth spurt, due to the imminent onset of puberty in
some patients.

Inhaled corticosteroids have greatly improved the man-
agement of childhood asthma [3, 19]. The present study
was not designed to investigate efficacy, which would
have required placebo control. However, other medica-
tions could be reduced, the morning and evening PEF
rates increased and their variabilities decreased. Over-
all, the diary cards showed better asthma control with
continuing treatment, reaching a maximum after 10
months. After 1 yr, the lung function tests revealed sig-
nificant improvement, not only versus baseline values
but also versus the first 2 or 4 weeks of treatment. These
improvements included an increase in expiratory flow
parameters as well as a decrease of overinflation. Hista-
mine challenge thresholds were higher than baseline
values throughout the whole study period, and a signi-
ficant increase in PC20 was shown for the first time after
2 months. In the following months, the results varied
with a significant improvement reached again after 8
and 10 months. 

While these results might reflect spontaneous change
over time, they are in accordance with a well-known
study by KERREBIJN et al. [20], who investigated the ef-
fect of long-term treatment with ICS or β-agonists on
the bronchial responsiveness in children with asthma.
Twelve children aged 7–16 yrs, were treated with BUD
600 µg·day-1 and 7 with terbutaline for 6 months. The
mean PD20 increased with BUD and decreased slightly
with terbutaline, and the difference between treatments
was significant. The increase was considerable both in
the first and second month of treatment with BUD, but
the bronchial responsiveness improved only slightly
during the 4 months thereafter. However, in a more recent
multicentre study in the Netherlands, the mean airway
responsiveness of 116 asthmatic children increased from
baseline to 4 months by 1.4 doubling doses of hista-

mine compared with placebo [21]. This difference became
even greater with further follow-up and did not reach a
plateau after the median follow-up period of 22 months.

Thus, the present data, as well as the Dutch multi-
centre study, demonstrate further improvement in peak
expiratory flow rates, their variabilities and bronchial
responsiveness for at least 10–22 months. Such contin-
uing improvement in lung function over months indi-
cates the need for long-term treatment with inhaled
corticosteroids, especially since side-effects do not ac-
cumulate with length of treatment. Therefore, we would
recommend that inhaled corticosteroids, once started in
asthmatic children not controlled on prophylactic sodi-
um cromoglycate, should be continued. Nevertheless,
the use of inhaled corticosteroids should be considered
carefully and the minimal dose required to control the
asthma should be used for regular treatment.
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