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Inhaled corticosteroids in childhood
bronchial asthma
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School of Public Health, Boston, Massachusetts.) Effects of
22 months of treatment with inhaled corticosteroids and/or
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SUMMARY
In this paper, Yan Essen-Zandevliet et al. present the results of
a controlled clinical trial of the therapy of childhood asthma.
This was a multicentre randomized, double blind study in which
116 children with asthma were assigned to two treatment
groups:

Group 1: Inhaled salbutamol (0.2 mg) and the inhaled corticos-
teroid, budesonide (0.2 mg), both administered three times
daily by a metered dose inhaler (BA+CS).
Group 2: Inhaled salbutamol (0.2 mg) and placebo given three
times daily by the same inhaler (BA+PL).

The study was stopped at a median follow up of 22 months on
the recommendations of the data monitoring committee.
During this period 26 patients (45%) in the BA + PL group were
withdrawn because of persistence of asthma symptoms com-
pared to only 3 in the BA+CS group (p<O.OOOI).The forced
expiratory volume in the first second (FEYl) showed an absolute
increase of 7% after 2 months of BA + CS therapy compared to
a decrease of 4% after 2 months of BA + PL. This difference of
11% (95% confidence interval, 7% to 15%, p<O.OOOl)was then
maintained at all subsequent visits up to 22 months. The majority
of patients receiving BA + PL had some deterioration in %FEY 1

predicted, whereas at least three-quarters of the patients receiv-
ing BA+CS showed an improvement with 42% reaching a level
of more than 90%. The average peak expiratory flow rate
(PEFR) increased from baseline by 36.5 Uminute in the BA+CS
group compared to, 3.7 Llminute in the BA + PL group
(p=0.003). This difference was present up to 22 months. Daily
variation of the PEFR reduced by 5.9 Llminute within 2 months
in patients receiving BA+CS compared with an increase of
1.6 Llminute in those receiving BA + PL. The mean airway
responsiveness (expressed as the provocative dose of histamine
required to reduce the FEY 1 by 20%) in children receiving
BA+CS showed an average increase of 0.98 (doubling) dose
steps between baseline and 4 months compared with a 0.42
decrease in the BA + PL group. After 2 months of treatment the

median number of days with symptoms was 3 days per 2 weeks
in the BA+PL group and 2 days per 2 weeks in the BA+CS
group. This difference increased to 3 days v. 1 day at 12 months
(p=0.016) and to 4 days v. 0 days after 22 months. About 48%
of children in the BA + PL group suffered exacerbations for
which prednisolone was prescribed as compared to 14% in the
BA+CS group (p<0.001). Absence rates from school were
lower for the BA+CS group. No serious side-effects were
reported from either group. This study provides strong evidence
that inhaled corticosteroids are important in the long term
management of childhood asthma.

COMMENT
The optimal management of childhood asthma has evolved
substantially since the early 1980s when theophylline was the
drug of choice. It is now established that asthma is a chronic
inflammatory disease of the respiratory passages. The
inflammation is characterized by infiltration with eosinophils
and T lymphocytes and by shedding of airway epithelial
cells.' Inhaled corticosteroids are an established treatment
for asthma and their success is based on their ability to
diminish bronchial hyper-reactivity and attenuate late phase
response following allergic challenge. Their use allows a
reduction in the dose of other drugs and perhaps limits the
risk of long term deterioration in lung function. An expert
panel report recommended anti-inflammatory therapy in the
treatment of moderate to severe childhood asthma. 2 Accord-
ing to the recommendations, if a child suffers from symptoms
of asthma more than twice a week, he or she is a candidate
for anti-inflammatory therapy with either cromolyn sodium
or inhaled steroids. If the symptoms are not controlled with
cromolyn sodium or if PEFR fluctuation is more than 20% to
30% per day, the patient should be started directly on
inhaled corticosteroids. The present study revalidates the
long term effectiveness of inhaled steroid therapy.

Beta-2 agonists were previously the mainstays of the treat-
ment of asthma, but there has been recent concern about
their use. Studies have suggested that their regular use
worsens lung function and thereby contributes to an
increased risk of morbidity and mortality from the disease. 3,4

The present study confirms that a decline in lung function
occurred with beta-2 agonist inhalation therapy and there
was no improvement in the symptoms of children given a
beta-2 agonist with a placebo. Similar results have been
obtained after regular beta-2 agonist administration in adults
with moderate chronic asthma.'

Childhood asthma is usually treated with bronchodilators
as the first line of therapy. This general guideline should
now be revised. Even though the theophyllines have been
used in asthma for a long time, they may be no more effective
than beta-2 agonists for moderate to severe childhood
asthma.' They also fail to improve lung function and bronchial
responsiveness. The expert panel report- places cromolyn
sodium and/or nedocromil as the anti-inflammatory agents of
choice for moderate childhood asthma. If there is no
response to cromolyn sodium, then children should be
administered inhaled steroids. This study, however, has not
assessed the long term effect of corticosteroids on the growth
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of children. One recent report" compared the effect of
8 weeks of inhaled budesonide therapy at 0.2 mg, 0.4 mg and
0.8 mg daily on short term linear growth in prepubertal
children and found adverse effects of the drug on their leg
growth. Inhaled steroids in higher doses have also been
associated with growth impairment. 5.7 As far as the effect of
inhaled steroids on the hypothalamic-pituitary-adrenal
axis is concerned, many studies have shown that at doses
below 800 !Jog/dayno major changes occur in either adults or
children, and that with higher doses adrenal suppression may
become more common." We may conclude, therefore, that
the long term use of anti-inflammatory treatment may alter
the natural history of asthma by reducing the deterioration in
lung function and should form part of the primary therapy
for chronic childhood asthma.
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SUMMARY
In a prospective, multicentre study the authors compared
standard-dose epinephrine with high-dose epinephrine in the
management of patients with cardiac arrest occurring outside
the hospital. Patients who were pregnant or in whom cardio-
pulmonary arrest was associated with trauma, hypothermia,
drowning, drug overdose or a primary respiratory disorder were
excluded from the study. A total of 1280 adult patients with
ventricular fibrillation, asystole or electromechanical dissocia-
tion at the time of administration of the first drug to treat their
cardiac arrest were eligible for the study. They were randomly
assigned to receive either 0.02 mglkg body weight of epinephrine
(standard-dose group, n=632) or 0.2 mg/kg (high-dose group,
n=648), both given intravenously. Patients in both groups were
otherwise treated according to the standard American Heart
Association guidelines. The following measures of outcome
were assessed:

1. Return of spontaneous circulation defined as the return of a
palpable pulse and blood pressure without ongoing cardio-
pulmonary resuscitation for at least one minute.

2. Successful resuscitation defined as admission of a patient to
the emergency department with a palpable pulse and blood
pressure.

3. Admission to the hospital defined as the admission of a
patient as an inpatient with a palpable pulse and blood
pressure.
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4. Discharge from the hospital alive.
5. Neurological status of the patient at the time of discharge

from the hospital.
In the standard-dose group of 632 patients, 190 (30%) had a

return of spontaneous circulation. compared with 217 (33%) in
the high-dose group. In the standard-dose group, 136 patients
(22%) and in the high-dose group, 145 (22%) survived to be
admitted to the hospital. Twenty-six (4%) patients in the
standard-dose group and 31 (5%) in the high-dose group
survived to be discharged alive from the hospital. Ninety-two
per cent of the patients discharged in the standard-dose group
and 94% in the high-dose group were conscious at the time of
discharge from hospital. None of these differences in the
outcome variables between the two groups were statistically
significan 1.

The authors concluded that there was no significant difference
in the admission or survival rates between patients treated with
a standard-dose of epinephrine and those treated with a high-
dose of epinephrine.

COMMENT
A number of techniques of human cardiopulmonary resusci-
tation (CPR) have been extrapolated directly from animal
research models without being adequately tested in humans.
Perhaps the best examples are the American Heart Associa-
tion! and the Resuscitation Council of UK2 recommendations
that 1 mg epinephrine is the standard dose for use in human
adult CPR. This is based on Redding's" original work using
doses of 1 mg of epinephrine in dogs weighing 10 kg! This
dosage recommendation has been accepted for humans with-
out critical evaluation for a very long time. Only recently has
it been realized that the dose of epinephrine may have
been incorrectly extrapolated from animal data. Other
experimental studies have shown that the use of 0.2 mg/kg
epinephrine produced myocardial and cerebral blood flows
that were higher than those produced by a dose greater than
0.02 mg/kg.s-' Recent animal and human studies have
suggested that even higher doses of epinephrine than


