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SYSTEMATIC REVIEW
SOURCE

Thisis a systematic review abstract,
aregularfeature ofthe Annals’
Evidence-Based Emergency
Medicine (EBEM) series. Eachfea-
tures an abstractof a systematic
review fromthe Cochrane Database
of Systematic Reviews and a com-
mentary by anemergency physician
knowledgeable inthe subjectarea.

The source forthis systematic
review abstractis: Kellner JD,
Ohlsson A, Gadomski AM, Wang EEL.
Bronchodilators for bronchiolitis
(Cochrane Review). In: The Cochrane
Library.Issue 3. Oxford, United
Kingdom: Update Software; 2002.

The Annals’ EBEM editors helped
preparethe abstractofthis Coch-
rane systematic review aswell asthe
Evidence-Based Medicine Teaching
Points.

OBJECTIVE

The objective of the systematic re-
viewwasto assessthe effects of var-
ious bronchodilatorsfor bronchiolitis.
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DATA SOURCES

Searcheswere performed of MED-
LINE, EMBASE, Reference Update,
andthereference lists of articles,
in addition to the personal files of 2
ofthe authorsinJune 1998. The
searchesare updatedtoJune 1998;
the original searchwas performedin
1994,

STUDY SELECTION

Studieswereincluded ifthey were
randomized clinicaltrials of broncho-
dilatorsversus placebo. Includedtri-
alsproduced datarelated to symp-
toms orsigns, not pulmonaryfunction
testing alone. Only complete manu-
scripts were considered. The arti-
cleswerereviewed independently
by 2authors, and selection of articles
was completely concordant.

DATA EXTRACTION

Twoinvestigators extracted data
independently. Unpublished data of
interestwere requested from
authors. Dataincluded clinical
scores, pulse oximetry, and hospital
admissionratesand durations.
Scoreswerereportedinthe studies
as eitherdichotomous clinical
improvementoraverage changein
score withtreatment.
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MAIN RESULTS

Twenty studies metinclusion criteria.
Thirteenincluded onlyfirst-time
wheezers, whereasthe remaining 7
included both patients with first-time
andrecurrentwheeze. Improvements
could be demonstratedin clinical
score (oddsratio[OR]0.29;95% confi-
denceinterval [CI]0.19t0 0.45); how-
ever,the clinical significance ofthe
differenceinscore was notidentified
inmany studies, and 2 ofthose show-
ingthe mostimprovementincluded
recurrentwheezers. Noimprovement
in oxygenation could be identified
(pooled difference0.7;95% C10.36 to
1.35), and the rate (OR0.7;95% C10.36
to 1.35) and duration of hospitalization
(weighted mean difference 0.12days;
95% C1-0.3to 0.5days) were notsig-
nificantly differentbetween study and
control groups. Adverse effectsthat
were foundin significantly greater
numbersinthetreatmentgroup
includedtachycardia, increased
blood pressure, decreased oxygen
saturation, flushing, hyperactivity,
prolonged cough, and tremor.

CONCLUSIONS

Bronchodilators produce modest,
short-termimprovementin clinical
scoreswhenbronchiolitisis mild to
moderately severe. Giventhe high
costanduncertain benefitoftheir
use, routine use inmanagement of
first-time wheeze cannotbe recom-
mended. Furtherresearchis
requiredinto avalidated measure of
pulmonary status and the minimal
clinically significantdifferencein
thismeasure. Furthertrials should be
conducted using placebo controls.
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COMMENTARY: CLINICAL
IMPLICATION

Bronchiolitisisa common disease
during winter monthsin children
youngerthan2years.Itischaracter-
ized by respiratory distress, wheez-
ing,and cracklesinthe chestinasso-
ciationwith aviralinfection, most
commonlyrespiratory syncytial
virus. Generally,itisdiagnosedin
childrenyoungerthan2yearswho
have nothad previous orrecurrent
wheezing; however, itis often diffi-
culttodifferentiate from asthma. The
emergency department(ED) man-
agementofthisdisease hasbeen
frustrating foremergency clinicians
becausethere have beenno curative
therapiesidentified to date, and clini-
calanddiagnostic tests to identify
patients who will benefitfrom hospi-
talizationarelacking. Because ofthe
similarclinical presentationto
asthma, therapiesusedforasthma
have beenappliedtothisdiseasein
hopes of producing atleast symp-
tomatic benefit.

This systematic review examined
allavailable evidence for ED and
inhospital treatment of bronchiolitis
with bronchodilatortherapy(eg,
albuterol, adrenergic agonists, ipra-
tropium bromide). These agents are
commonly available and are used
frequentlyin all children with asth-
ma, aswellasforchildrenyounger
than 24 months with wheezing. They
form partof the mainstay of therapy
forhospitalized patients with bron-
chiolitis, along with supplemental
oxygen andintravenous fluids.” This
study points outthat, although bron-
chodilators produce ameasurable
benefitinterms ofthe child’s appear-
ance,there areno proven benefits
withrespecttoimportant outcomes
suchasrelapsetohospitalizationfor
outpatients or duration of hospital-
izationand attendant costsforinpa-
tients.

Thistreatmentmay continue to be
usedforthe symptomatic benefitit
appearsto provide. However, the

costs of using bronchodilatorsin out-
patients are estimated withinthe
review atapproximately $37.5 million
peryearinthe United States.2> More-
over, this seems ahigh costto payfor
atherapy of limited efficacy. For ex-
ample, side effects are also notable,
includingtachycardia, increased
blood pressure, decreased oxygen
saturation, flushing, hyperactivity,
andtremor.
Althoughclinicianscanbereas-
suredthatthese agents will provide
symptomatic relief for some patients,
little directionis offered by these
reviewers orthis review. Further
researchisunderwayintotherapies
forbronchiolitis, including steroids
foracutetreatment®andvaccines
forprevention.” Identification of sub-
sets of patientsinwhombroncho-
dilators are more likely to be benefi-
cialisalsoagoal of futureresearch.

TAKE HOME MESSAGE

Althoughthe use of bronchodilators
may provide some symptomatic
relief, thisreview finds thatthey
should notbe usedroutinelyin bron-
chiolitis. The benefits of bron-
chodilatorsin selected children, and
the effects of othertherapies, remain
the subjects forfurtherresearch.
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EVIDENCE-BASED MEDICINE
TEACHING POINTS

Assessing study quality. The
methodologic quality ofincluded
studiesisimportantto evaluate and
reportin any systematic review. The
overallquality ofincluded studies can
be usedto assessthevalidity of the
conclusions of a systematic review,
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in a quality sensitivity analysis, or as
amethod of weighting the analyses.
Studies of lower quality may still be
includedinthereview, butwith the
understanding thattheir dataand
conclusions may belessvalidthan
the higher quality studies.

Thereisawide variety of scoring
approaches; however, few of these
arevalid. In addition, there are alim-
ited number of quality criteria of clin-
icaltrialsthathave been shown
empiricallytobe a clearreflection of
quality. For example, quality of ran-
domization, specifically blinding and
concealmentofallocation,hasbeen
shownto be animportantmarker of
biasintrials.®

Onevalid method of assessing the
quality oftrials of therapyisthe
Jadad score.? Inthis scoring system,
studies are evaluated onthe quality
of randomization, blinding, and re-
porting drop-outs and withdrawals.
Studiesreceive pointsfor being

described asrandomized and dou-
ble-blinded and reporting their drop-
outs and withdrawals. In addition,
theyreceive additional points for
theirmethods of randomization and
blinding. Overall,ascore of0to5is
calculated, and studies with a Jadad
score of 3orgreaterare generally
accepted as high-qualityrandomized
controlledtrials. The authors of this
study did notreportJadad scores;
however,they did examine compo-
nentscoresfordouble blinding of test
subjectand assessors,and conceal-
ment of allocation. Overall, 16 of the
20included studieswere described
asdouble blinded, and concealment
of allocationwas adequatein 11 of
the 20 studies. Fromthese observa-
tions, one could conclude thatthe
studiesincludedinthisreview were
of moderate quality. The authors of
thisreview did not provide a sensitiv-
ity analysis ofthe primary outcome
based onthe highest quality studies.
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