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studies. Thereviewis considered updatedto November
2002.

STUDY SELECTION

Randomized controlledtrialsinadults and/or children
(aged =2years)with acute asthma, where holding cham-
ber B,-agonistdeliverywas compared withwetnebuliza-
tion, were selected. Thisreportwill focus onthe results
fromadultstudies only.

SYSTEMATIC REVIEW SOURCE

Thisis a systematic review abstract, areqularfeature of
the Annals’ Evidence-Based Emergency Medicine
(EBEM) series. Eachfeatures anabstractof a systematic
review fromthe Cochrane Database of Systematic
Reviews and a commentary by an emergency physician
knowledgeableinthe subjectarea.

The source forthis systematic review abstractis:
CatesCJ,BaraA, Crilly JA,Rowe BH. Holding chambers
versus nebulisersforbeta-agonisttreatment of acute
asthma (Cochrane Review). In: The Cochrane Library.
Issue 4. Oxford, United Kingdom: Update Software; 2003.

The Annals’ EBEM editors helped prepare the
abstractofthis Cochrane systematic review as well as
the Evidence-Based Medicine Teaching Points.

OBJECTIVE

To assessthe effects of holding chambers compared with
nebulizersforthe delivery of §,-agonists for acute asthma.

DATA SOURCES

Aninitial searchwas performed usingthe Cochrane
Airways Grouptrials register (composed of MEDLINE,
EMBASE, CINAHL, and United Kingdom Research
Register standardized searches) and other relevantelec-
tronic databases. Thereviewers searched the bibliogra-
phies, contactedtrialists, and searched conference pro-
ceedingsforadditional published and unpublished
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DATA EXTRACTION AND ANALYSES

Tworeviewersindependently selected articles forinclu-
sion, evaluated methodological quality of the studies, and
abstractedthe data. Continuous variableswere reported
asweighted meandifference, and dichotomous variables
were reported as relative risk (RR), both with associated
95% confidence intervals (Cls).

MAIN RESULTS

Thisreviewhas beenupdatedin2003and has now ana-
lyzed 1,076 children and 444 adultsincluded in 22 trials from
emergency department (ED)and community settings. In
addition, 5trials oninpatients with acute asthma (184 chil-
drenand28 adults) have been addedtothe review. Method
ofdelivery of B,-agonistdid notappearto affect hospital
admissionrates. Inadults, the relative risk of admission for
holding chamberversus nebulizerwas 0.88(95% Cl0.56 to
1.38). Length of stayinthe ED for adults was similarforthe 2
delivery methods (weighted mean difference 0.02 hours;
95% CI1—-0.04t00.44 hours). Peak flow and forced expiratory
volume were also similarforthe 2delivery methods.

CONCLUSION

Metered-dose inhalers with holding chambers produced
outcomesthatwere atleastequivalenttonebulizer deliv-
eryinadultstreated foracute asthma.
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COMMENTARY: CLINICAL IMPLICATION

Asthmaisacommon chronic disease with a prevalence of
4% 10 8%, important morbidity, and occasional mortality.!
Acute asthmaaccountsforalmost2million ED visits per
yearinthe United States.2 Asthmais a common disorder
withimmense medicaland economic consequencestothe
patientandthe health care system. Itis estimated thatthe
disease affects 10to 12million people inthe United States.
In 1998, theindirectand direct expenditures forasthma
exceeded US$12billioninthe United States.2In Canada,
the costreached Can$600 million; 25% ofthese costs were
expended on acute care of asthma (ED visits and hospital-
ization).* Although asthma affects more childrenthan
adults,the burden of ilinessis highin both groups. Despite
repeated national attemptsto standardize and improve
asthma care, wide gaps stillremain betweenwhatis known
to be effective treatmentand whatis practiced.? Itiswidely
acceptedthatthe pathophysiology of asthmaexacerba-
tionsisaninflammatory processthatleadstoincreased
mucus productionand secondary bronchoconstriction.
These changesleadto obstruction of boththelarge and
smallairways. Thetreatmentof acute asthma can be
dividedinto2 components. The firstcomponent consists of
theuse of quickreliefor “rescue” medicationtotreatbron-
chospasm.These medications consistof short-acting 8-
agonists (albuterol), anticholinergics (ipratropium bro-
mide),and magnesiumsulfate.8” The second component
consists ofthe use of agentsto control the underlying
inflammation (ie, inhaled and systemic corticosteroids).

Earlytreatmentof acute asthmahasfocusedonthe
symptomsrelatedto bronchospasm and the use of short-
acting bronchodilators (ie, albuterol), which can be admin-
istered through nebulization, or metered-doseinhalers
with holding chamber orspacerdevices. Choosingthe
appropriate route of administration (nebulizationversus
metered-doseinhalers/spacers)couldimpactthe effec-
tiveness, convenience, and costof caring for patients with
acute asthma. The methods described above also pose dif-
ferentrisks of potential cross-infection. Generally, nebu-
lized treatmentis associated with greater costand higher
rates of cross-infection and maintenance.® In patients
with severe asthma, continuous nebulization might be the
preferred route because of itsreported effectiveness and
ease of administering bronchodilators compared with
metered-doseinhalers/spacers.®

Although this review combines pediatric and adult
studies, thiscommentaryfocusesonthe evidence from
adult patients only. The main question foremergency
physiciansis: Whatisthe evidence for using metered-
doseinhalers/spacersratherthannebulizationin adults
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with acute asthmainthe ED? From 22 studies examining
444 patients, hospital admissions were similar using
eithermethod forthe delivery of 3-agonistsinacute
asthma (RR0.65;95% Cl10.4t0 1.06). These results were
consistentevenwhen excluding studies of lower quality.
Thetime spentinthe ED was notaltered by the route of
administration (weighted mean difference 0.02 hours;
95% C1-0.04t0 0.44 hours); however, these results only
take into account64 patientsinthe holding chamber
group and 68 patientsinthe nebulization group. There
were no significantdifferences betweenthe 2delivery
systems 30 minutes afterthe initiation of treatmentor at
the end of the study with respectto peak expiratory flow
rate (weighted mean difference —1.07% predicted; 95% Cl
—4.35t02.21) orthe forced expiratory volumein 1 second
(weighted mean difference 0.72% predicted; 95% C1-2.92
t04.37). Theseresults were consistenteven when per-
forming a subgroup analysis on patients with severe
asthma (eg, forced expiratoryvolumein 1second <30%;
weighted mean difference —1.6 predicted; 95% CI-7.69%
t04.49%). Overall, there was no significant differencein
anyphysiologic parameters, such as pulse orrespiratory
rate, betweenthe 2 groups. Only4 out of 6 studiesincluded
inthe analysis of admissions used systemic corticos-
teroids as a standard of careinthe treatment of asthma.
Thetraditional approachwhereby adult patients seen
inthe ED needto be treated with nebulized bronchodila-
torsisnotsubstantiated by this review. Thisfirst-line ther-
apycanbe administered by either nebulization or
metered-dose inhaler/spacer. The subsequentadmission,
length of stay, pulmonary functions, and other physiologic
parameters, such asrespiratoryand pulse rate, are not
significantly different between the 2methods of bron-
chodilatoradministration for acute asthma. Moreover, no
outcomes studied were worse with holding chamber even
when subgroup analysis was performed on patients with
severe asthma. All studies thatincluded patients with life-
threatening asthma (considered for ventilation: peak expi-
ratory flow rate 30%), however, were excluded. Conse-
quently,these results should notbe applied to patients
with life-threatening asthma. Finally, the benefit of
metered-doseinhalers/spacersis maximized by titrating
treatmentstoindividual patientresponse. For example,
cliniciansare encouragedto use 4to 6 puffsviaaholding
chamberandtotitrate atfrequentintervals, mirroring the
techniques used by trialistsinthis group of studies.

TAKE HOME MESSAGE

Giventhe similar effectiveness, higher costs, and greater
riskfor cross-contamination resulting fromnebulized
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deliveryof bronchodilatorsin acute asthma, emergency
physicians should work toward increasing the proportion
of patients with mild-to-moderate asthmawhoreceive
metered-dose inhaler/spacerbronchodilatordeliveryin
the ED.
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EBEM TEACHING POINT

Cochrane Review Group. The authors of this Cochrane
Reviewbelongto areview group calledthe Cochrane
Airways Group (http://www.cochrane-airways.ac.uk).
Review groups withinthe Cochrane Review are responsi-
ble for producing and updating reviews in specific topic
areas.Inthe case ofthe Airways Group, they are respon-
sible for producing reviewsin asthma, chronic obstruc-
tive pulmonary disease, bronchiectasis, sleep apnea,
interstitial lung disease, and pulmonary embolism. Other
review groupsthatmaybe of interestto emergency physi-
ciansinclude acute respiratoryinfections(eg, croup,
bronchitis, bronchiolitis, pneumonia), heart (eg, myocar-
dialinfarction, unstable angina, atrial fibrillation), muscu-
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loskeletalinjuries (eg, ankle injuries, fluid resuscitation),
and stroke (eg, transientischemic attack, stroke, intra-
cerebralbleeds). Areviewgroupisgenerallyled bya
respectedclinicianand/orscientistinthe field, has a
Review Group Coordinator, a central office, and often a
central databaseforsearching purposes. Review group
members contribute to the Cochrane Reviewthrough
hand searching, methods work, and completion of sys-
tematic reviews. Emergency physiciansinterestedin
contributingto a Cochrane Review Group should contact
the Review Group Coordinator; contactdetails are found
attheendofeachreview.
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