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SYSTEMATIC REVIEW
SOURCE

Thisis asystematic review abstract,
aregularfeature ofthe Annals’
Evidence-Based Emergency Medi-
cine (EBEM)series.Eachfeaturesan
abstractofa systematic review from
the Cochrane Database of Systematic
Reviews and a commentary by an
emergency physicianknowledge-
ableinthe subjectarea.

The source forthis systematic
review abstractis: Williams JW,
Aguilar C,Makela M, Cornell J,
Hollman DR, Chiquette E, Simel DL.
Antibiotics foracute maxillary
sinusitis (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

To determine whether antibiotics are
effective foracute maxillary sinusi-

NOVEMBER 2003 42:5 ANNALS OF EMERGENCY MEDICINE

tis, and if so, whether any antibiotic
classissuperior.

DATA SOURCES

Trialswereidentified by MEDLINE
and EMBASE searchesthrough
October 1998, requeststo pharma-
ceutical companiesforall published
and unpublishedtrials, and bibli-
ographiesofincluded studies and
previous systematic reviews.

STUDY SELECTION

Studieswereincluded ifthey were
randomized trials of 30 or more adults
thatcompared antibiotic with
placebo, or antibiotics from different
classes, foracute maxillary sinusitis.
The studies were required to confirm
the diagnosis byradiography or sinus
aspirationandreportoutcomesin
terms of clinical cure orimprovement.

DATA EXTRACTION

Two authorsindependently selected
trials, extracted data, and assessed
the quality of the trials. Primary out-
comeswere (1) clinical cure and(2)
clinical cure orimprovement.
Secondary outcomes were radio-
graphicimprovement, relapse rates,
and dropouts resulting from adverse
effects.
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MAIN RESULTS

Thirty-two trials, involving 7,330
patients, evaluated antibiotic treat-
mentfor acute maxillary sinusitis.
Major comparisons were antibiotic
versus control (n=5); newer, non-
penicillin antibiotic versus penicillin
class(n=10); and amoxicillin-clavu-
lanate versus other extended spec-
trum antibiotics (n=10). Mosttrials
were conductedinotolaryngology,
non—emergency department set-
tings. Ofthe 32 studies selected, 27
used conventional radiographsfor
diagnostic confirmation. Of these,
10did notspecify diagnostic crite-
ria, 5 specified mucosalthickening
asaminimal criteria, 5 specified
greaterthan5-mm mucosal thicken-
ing,and 7 specified sinus opacity or
air-fluid level. Two studies used
computed tomography (CT) of the
sinus,and 3used sinus aspiration
with culture for diagnostic confir-
mation. Only5trials described ade-
quate allocationand concealment
procedures; 10were double-blind.
Compared with placebo, penicillin
improvedthe rate of clinical cure
(relative risk [RR] 1.72; 95% confi-
denceinterval [CI] 1.00to 2.96).
Treatmentwith amoxicillin did not
significantlyimprove cure rate (RR
2.06;95% C10.65t06.53), butthere
was significantvariability among
studies. Radiographic outcomes
were improved by antibiotic treat-
ment. There was no significant dif-
ferenceincurerate betweenclasses
of antibiotics forthe following com-
parisons:newer non-penicillin anti-
biotics versus penicillins (RR for
cure:1.07;95% C10.99t0 1.17); newer
non-penicillinantibiotics versus
amoxicillin-clavulanate (RRfor cure:
1.01;95% C10.97 to 1.04). Dropouts
caused by adverse effects were sig-
nificantly higher with amoxicillin-
clavulanatethan cephalosporins.
Relapse rates within 1 month of suc-
cessfultherapywere 5% and did not
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differ significantly between antibi-
otic classes.

CONCLUSIONS

Foracute maxillary sinusitis con-
firmedradiographically or by aspira-
tion, currentevidenceislimited but
supportstreatmentwith penicillin or
amoxicillinfor7to 14 days. Clinicians
should weighthe moderate benefits
of antibiotic treatment againstthe
potentialfor adverse effects.

Cochrane Systematic Review Author
Contact
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E-mail willi007@mc.duke.edu

COMMENTARY: CLINICAL
IMPLICATION

Rhinosinusitisis 1 of the 10 most
commondiagnosesinambulatory
practice andisthe fith mostcom-
mon diagnosis forwhich antibiotics
are prescribed.” However, itis esti-
mated that up to 60% of such antibi-
otic prescriptions are unwarranted.?
The overuse of antibioticsin rhinosi-
nusitis, asinotherrespiratoryinfec-
tions, isthoughtto contribute to the
problemofincreasing antibiotic
resistance. How mightthe results of
the Cochrane Reviewimprove our
approachtothisproblem?
Antibiotics are only efficaciousin
bacterial sinusitis. Yetviral rhinosi-
nusitis, which accountsforthe
majority of caseswe evaluate, is sim-
ilarto bacterial sinusitis both clini-
callyandradiographically.® There-
fore,thefirstissuetoaddressisthe
role of diagnostic tests in differenti-
ating bacterial fromviral disease.
Compared withthe criterion standard
of culture positive sinus aspirate, the
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specificity of diagnostic tests de-
clinesprogressivelyfromCT scanto
plainradiographtoformalclinical
criteria (using history and physical
examinationalone). Hence, the
prevalence of bacterial sinusitisin
patients with a positive resultis
roughly70% by CT scan, 50% by plain
films, and 40% by clinical criteria.*®
Because CTscanistoo costlyfor
routine evaluation and plain films
add little to history and physical
examination, Centersfor Disease
Controland Prevention (CDC) guide-
linesrecommendthatthe diagnosis
ofacute nonsevere sinusitisbe based
onclinical criteria alone, without
imaging. The clinical criteria, briefly
summarized, are symptom duration
greaterthan7days plus mucopuru-
lentnasaldischarge or signs of uni-
lateral maxillary involvement(such
as maxillarytoothache).?

The Cochrane meta-analysis quan-
tifiesthe benefitof penicillinin sinusi-
tisasrelative risk of cure compared
withplacebo. Therelative risk of 1.24
translatestoanumberneededtotreat
of 7, meaning 7 patients with radio-
graphic sinusitismustbe treated with
antibioticstoachieve clinical curein1
additional patient. The limited efficacy
ofantibioticsisdueinlarge parttothe
high spontaneous cure orimprove-
mentrateinthe placebo groups(62%
t069%), whichinturnreflectsthe poor
specificity of radiographyforidentify-
ing bacterial sinusitis. Inemergency
medicine practice, ifthe diagnosis of
sinusitisisbased onclinical criteria
alone, the prevalence of bacterial
sinusitisinthetarget population will
be somewhatlowerthaninclinicaltri-
alsthatusedradiographyfordiagno-
sis. The anticipated treatment effect
willthus be diluted, and the number
neededtotreatwillbe somewhat
greaterthan7.Indeed,arecentlarge
trial of antibiotics for sinusitis, in
whichthe diagnosiswas made by his-
tory and physical examination alone,
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found no statistically significantbene-
fitto antibiotics.®

Becausethe benefitof antibiotics
inacute sinusitisis small, mostcases
resolve withoutantibiotics, and com-
plications of untreated bacterial dis-
easearerare,the CDCrecommends
asaninitial strategy prescribing de-
congestantsalone andreserving
antibioticsfor casesthatfailtoresolve
in7 days.” Patients with signs or symp-
toms of severe disease deserve imme-
diate antibiotic treatment. The pre-
dominantpathogeninacute bacterial
sinusitisis Streptococcus pneumo-
niae;knowledge oflocal S pneumo-
niaeresistance should guide antibi-
otic selection. Standard-dose
amoxicillinisthe recommended first-
line antibiotic, despite the factthatthe
Cochrane meta-analysisfound a sta-
tistical benefitfor penicillin only. High-
dose amoxicillinand broader spec-
trum antibiotics such as amoxicillin/
clavulanate orrespiratoryfluoro-
quinolones should be considered only
if penicillin-resistant S pneumoniaeis
amajor concernandfortreatmentfail-
ures.

TAKE HOME MESSAGE

Treatmentof acute maxillary sinusi-
tis with narrow spectrum antibiotics
such asamoxicillinis supported by
currentevidence. However, benefit
from antibiotics will be realized in
clinical practice onlyifthetarget
populationhasasimilar prevalence
of bacterial disease asin clinical tri-
als, suggestingthattreatmentshould
be limited to patients who fulfill strict
clinical criteria. Use of more expen-
sive, broaderspectrumantibioticsis
notwarranted forinitial therapy.
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EVIDENCE-BASED MEDICINE
TEACHING POINTS

Publication bias. Systematic
reviews combine the results of sev-
eraltrials, often using meta-analy-
ses, tocalculate asummarytreat-
ment effect. Inanideal systematic
review, allrelevant, methodologi-
cally sound studies onthe topic are
included; however, thisis notalways
the case. Amajor potential source of
errorin systematic reviews is publi-
cation bias. Publication bias arises
when studies are performed but not
published, and therefore notin-
cludedinthereview. Researchhas
shownthatthese unpublishedtrials

tendto be those with negative results
andtendtobe small studiesthatlack
the power required to make firm con-
clusions.8Failuretobe published may

be related to sponsorship, author
fatigue, editorial rejection, ora com-
bination ofthese factors.

An assessment of potential publi-
cationbiasisnow performed and
reported with some meta-analyses.
Acommon method usedto estimate
theinfluence of publication biasisto
prepare afunnel plot. Funnel plots
are scatterplots of the individual
studiesinthe analysis, where treat-

menteffect(RR oroddsratio) onthe x
axisisplotted againstthe study sam-
ple size onthey axis. Ideally, a verti-
calline drawnthroughthe summary
treatment effectforms the center of
theinverted funnel, with large stud-
iesarrayed closetothisline atthe
apexand small studies scattered
more widely atthe base. Publication
biasissuggested by anasymmetric
appearancetothefunnel(although
there are other causes of asymmetry
infunnel plots?). Inthis hypothetical
example (Figure), alack of studiesin
therightlower corner ofthe plot sug-
geststhatsmall studies with nega-
tiveresultswere notincluded inthe
analyses. Systematic reviewsin
whichfunnel plotasymmetryis sub-
stantial should be interpreted with
cautionandviewed as possibly over-
estimating the treatment effect.
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