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Objective
To evaluate the effectiveness of the
addition of inhaled anticholinergic
agents to P2-agonists in improving
clinical outcomes in children with
acute exacerbations of asthma.

Data sources
Studies were identified through a sys-
tematic search ofMEDLINE (1966 to
1996), EMBASE (1980 to 1996), and
CINAHL (1982 to 1996) using the
terms asthma, wheeze, random, trial,
placebo, comparative study, controlled
study, double-blind, single-blind, child,
infant, adolescent, paediatric, pediatric,
emergency, acute, ipratropium, anti-
cholinergic, and atropine. Additional
studies were identified by scanning the
reference lists of identified studies and
review articles and by contacting ex-

perts in the field and the pharmaceuti-
cal company that produces ipratropium
bromide.

Study selection
Studies were selected if they were
randomised controlled trials compar-
ing the combination of inhaled anticho-
linergic agents and J32 -agonists with
j32 -agonists alone in the emergency
department treatment of an acute,
unprovoked asthma exacerbation in
children 18 months to 17 years of age.

Data extraction
Data were extracted on sample size,
number of anticholinergic inhalations
added to the (32-agonist regimen, and
primary (hospital admission) and sec-
ondary (pulmonary function tests,
clinical score, oxygen saturation, need
for corticosteroids, relapse rate, and
adverse effects) outcome measures.

Main results
Of 37 studies identified, 10 met the
selection criteria. Studies were cate-
gorised according to the number of
anticholinergic inhalations added to
the fti -agonist regimen (single dose or
multiple doses, 5 studies in each
group), hi 2 single-dose studies, group
differences in the percent change in
FEVj were observed at 60 minutes

(weighted mean difference [WMD]
16%, 99% CI2% to 30%) and at 120
minutes (WMD 18%, CI 0.4% to 35%).
No differences existed between the
treatment groups for all other primary
and secondary outcome measures. In
rnultiple-dose studies, which focused
on severe exacerbations, group differ-
ences in the change in percent predicted
FEVj were observed at 60 minutes
(WMD 10%, CI 5% to 14%). No dif-
ferences existed between the treatment
groups for all other primary and sec-
ondary outcome measures. A trend
toward reduced hospitalisation was seen
(odds ratio 0.6, CI 0.3 to 1.1).

Conclusions
The addition of a single inhalation of
anticholinergics to a p2-agonist regi-
men may improve lung function in
children with acute exacerbations of
asthma treated in the emergency de-
partment. Multiple-dose anticholin-
ergics improve lung function and may
avoid hospitalisation in severe exacer-
bations.
Source of funding: No external funding.
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Commentary

Children who have asthmatic exacerbations
are best not hospitalised. If we can get them
better quickly (in the emergency depart-
ment, at the general practitioner's surgery,
or perhaps even at home), the family is saved
the disruption that accompanies hospitali-
sation. Thus, the systematic review by
Plotnick and Ducharme addresses an im-
portant clinical problem.

The methods of the review are well de-
fined. Only multiple-dose protocols are
associated with a trend toward reduced
hospitalisations. The need to administer
multiple doses of ipratropium before a clini-
cal benefit can be identified implies that the
child requires observation for several hours

before being judged fit for hospital dis-
charge. Although such observation cannot
be implemented in the community setting,
it could lead to the child waiting in the
emergency department for a relatively long
period. In countries such as the United
Kingdom, it is current practice to admit
these patients; the use of combination
therapy in this setting is thus unlikely to
alter admission rates. The implications
for clinical practice, however, could
differ in other countries where longer
periods of observation in the emergency
department are considered acceptable. It is
possible that a type II error prevents the
improvement in iung function from being

translated into an improvement in hos-
pitalisation profiler This is one of the
reasons that the use of "harder" outcome
measures {FEVj) as opposed to "softer" out-
comes (such as hospitalisation in asthma)
are a valuable component of epidemiologi-
cal studies, even as secondary end points.

The most important message from this
review for paediatricians is that it supports
the use of multiple doses of inhaled anti-
cholinergic drags with (3>~agonists in the
treatment of severe childhood asthma in
hospital.
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