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Addition of Intravenous
Aminophylline to f3,-
Agonist in Adults With
Acute Asthma

[Ann Emerg Med. 2002;40:350-352.]

SYSTEMATIC REVIEW SOURCE

Thisis a systematic review abstract,
aregularfeature ofthe Annals’
Evidence-Based Emergency Medi-
cine (EBEM)series.Eachfeaturesan
abstractof a systematic reviewfrom
the Cochrane Database of System-
atic Reviews and a commentary by
anemergency physicianknowledge-
ableinthe subjectarea.

The source forthis systematic
review abstractis: Parameswarank,
Belda J, Rowe BH. Addition of intra-
venous aminophylline to 3,-agonists
inadults with acute asthma (Cochrane
Review).In: The Cochrane Library.
Issue 2. Oxford, United Kingdom:
Update Software; 2002.

The Annals’ EBEM editors pre-
paredthe abstractofthis Cochrane
systematic review aswell asthe
Evidence-Based Medicine Teaching
Points.

OBJECTIVE

To determine whetherintravenous
aminophyllineis an effective treat-

mentforacute asthmain adults pre-
sentingtothe emergency depart-
ment.

DATA SOURCES

Studies were identified by searching
the Cochrane Airways Group regis-
ter (derived fromregularstandard-
ized searches of MEDLINE, EMBASE,
CINAHL, hand-searched respiratory
journals,and meeting abstracts). The
bibliographies of potentially relevant
articleswere hand searched for
additional citations. The reviewis
updatedto June 2000.

STUDY SELECTION

Published and unpublished studiesin
anylanguage were reviewed by
independentreviewersandincluded
iftheywere randomized controlled
trialsthatassessed the use of 3-
adrenergic agonists plusintrave-
nous aminophylline to B-adrenergic
agonists plus placeboinadults with
acute asthma attending EDs or other
acute care settings. Patients could
receive corticosteroids or other
bronchodilators. Studies involving
only children, patients with chronic
obstructive pulmonary disease,
patients requiring mechanical venti-
lation, or patients who were admitted
formorethan 24 hourswere
excluded.
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DATA EXTRACTION

Datawere extracted, enteredinto
Review Manager (version 4.0), and
double-checked by 2 reviewers.
Some data were estimated from
graphs.Resultsarereported as
weighted mean differences (WMD)
orodds ratios (OR), both with 95%
confidenceintervals(Cls).

MAIN RESULTS

Fifteentrialsinvolving 739 patients
aged 15to60yearswereincludedin
thisreview. The overall method-
ologic qualitywas moderate; con-
cealmentofallocationwas “clear”in
7(45%)trials. The dose range of
aminophylline and other medications
andthe baseline severity of asthma
varied. Meta-analysis showed no
statistically significantdifferencesin
peak expiratory flowrate (PEFR) or
FEV, between aminophylline and
placeboatanytime period. The small
differences observed would notbe
considered clinicallyimportant. At 1
hour posttreatment, the amino-
phylline group had similarvaluesto
the control group for both PEFR
(WMD —6.2 L/min; 95% Cl—-341to0 21,
WMD 1.5% predicted; 95% Cl—1to 4)
and FEV, (WMD0.0L;95% C1-0.2to
0.1, WMD 3.0% predicted; 95% Cl -7
to 13). At 12 hours posttreatment, dif-
ferenceswere PEFR(WMD-8.3
L/min; 95% Cl-37t0 21, WMD -2.2%
predicted;95% Cl-10to6) and FEV,
(WMD-0.4L;95% Cl-1t00.2, WMD
—4.3% predicted; 95% Cl—26t0 18).
Norwere there significantdiffer-
encesat24 hours. Two subgroup
analyses, performed accordingto
mean baseline airflow limitation (n=7
severe/4 mild-moderate) and use of
steroids (n=6yes/3no)showed no
differences. Patients treated with
aminophylline reported more palpi-
tations/arrhythmias (OR 2.9;95% ClI
1.5t05.7) and vomiting (OR4.2; 95%

Cl2.4t07.4) butno differencein
tremor or hospital admissions.

CONCLUSIONS

The use of intravenous amino-
phylline doesnotresultinany addi-
tional bronchodilation compared
with standard care with 3-agonists.
No subgroupsinwhich amino-
phylline mightbe more effective
could beidentified. The frequency of
adverse effectswas higherinthe
aminophylline group. Theseresults
should be added to consensus state-
ments and guidelines.
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COMMENTARY: CLINICAL
IMPLICATION

Since alandmark meta-analysisin
1988 suggested there was no advan-
tagetoaddingintravenous amino-
phyllinetoinhaled B-agonisttherapy,’
the use ofthisagentasaroutine
agentforthetreatmentofacute
asthmainadultshasdeclined.In
contrast, children presenting with
acute asthma appearto benefit
marginally from this strategy.2 Sub-
sequentstudiesinadults have con-
firmed boththe lack of measurable
benefitsandthe higherfrequency of
adverse effects—findings thatmake
ithardto justify the significanttime
and effortneeded to administerand
monitor the drug.
Whetherornotaminophylline may
be usefulasan “nth-line” agentin
adultacute asthmaisunclear. Life-
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threatening acute asthmaisuncom-
mon, and data on patients who have
received aminophylline after treat-
mentwith proven medications—
inhaled 3-agonists, systemic corti-
costeroids, inhaled ipratropium
bromide, andintravenous magne-
sium—are sparse. Many ofthe
drug’s beneficial effectsoccuronly
afterhours of treatment(hence the
benefitsin chronic persistent
asthma), but studiesin severe acute
asthmahave typicallyreported only
short-term outcomes (ie, in-ED and
24-hour PEFR or FEV, changes, hos-
pitaladmissionrate). Inthis subset of
patients, even a small benefitmay be
clinicallyimportantinthe fightto
stave offrespiratoryfailure and intu-
bation.Onlylarge-scale, well-
designed, multicenter clinicaltrials
may be able to establish definitively
whetherthe agentshould play any
roleinacute asthmamanagementin
adults. Giventhe alternative medica-
tions currently available, the rela-
tivelyrare nature of thistype of pres-
entation, and the complexity of the
intervention, such a studyis unlikely
tobe conducted.

Inthe meantime, the current sys-
tematic review combines an exten-
sive search strategy with arigorous
study-quality assessmentto provide
afocused update with a clear mes-
sage:aminophylline should notbe
usedintheroutine care of adults with
acute asthma.

TAKE HOME MESSAGE

The use of intravenous amino-
phylline as aroutine agentforthe
treatmentof acute asthmain adults
hasdeclinedinthe pastdecade, but
itsroleinmanagementof severe
acute asthmaremainsunclear. This
review fails to provide definitive evi-
dence of benefit, especiallyin severe
asthma. Conversely, the authors
identify clearevidence of harmful
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side effects. In summary, amino-
phylline should notbe used in adults
with acute asthma.
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EVIDENCE-BASED MEDICINE
TEACHING POINTS

Weighted mean difference. This
method of meta-analysis combines
measures of continuousvariables
(suchasweightorpeakflowrate),
forwhichthe mean, standard devia-
tion,and sample sizeineach group
are known. Each study’s “weight” or
influence onthe overall results of the
meta-analysisis determined by the
precision of its estimate of effect (ie,
theinverse ofthe variance). This
method assumesthatall ofthe trials
have measuredthe outcome onthe
samescale.

Central. The Cochrane Collabora-
tion’s specialized register of con-
trolled clinicaltrials and randomized
controlledtrialsisalsoreferredto as
the Cochrane Controlled Trials
Register (CCTR). Thisdatabaseis
maintained and updated by the New
England Cochrane Center, Provi-
dence Office. Itwas created through
structured searches of MEDLINE and
othersourcesand by contributions
from Cochrane Review Group regis-
tersandhand-searching efforts.
Currently,itisthe mostcomprehen-
sive collection of controlled clinical
trials available andis often examined
by authorstoensurethatcompre-
hensivenessintrial searching has
beenachieved. Clinicians may also
convenientlyusethisresourceto
searchfortrialswhenno systematic
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review has beenidentifiedina spe-
cific topic area.
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