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ABSTRACT
Background

Expert opinions vary on the appropriate role of antibiotics for sinusitis, one of the most commonly diagnosed conditions among adults
in ambulatory care.

Objectives
We examined whether anribiotics are effective in treating acute sinusitis, and if so, which antibiotic classes are the maost effective.
Search strategy

We searched the Cochrane Central Register of Controlled Trials (CENTRAL) (The Cochrane Library, 2007, Issue 3); MEDLINE (1950
to May 2007) and EMBASE (1974 ro June 2007).

Selection criteria

Randomized controlled rrials (RCTS) comparing antibiotics with placebo or antibiotics from different classes for acuce maxillary sinusitis
in adults. We included trials with clinically diagnosed acure sinusitis, whether or not confirmed by radiography or bacresial culture.

Data collection and analysis

At least two review authors independently screened search results, extracted dara and quality assessed crials. Risk ratios (RR) were
calculated for differences in the intervention and control groups co see whether or not the freatment was a failure. In meta-analysing
the placebo-controbled studies, the data across antibiotic classes were combined, Primary outcomes were the clinical failure rates at 7 to
15 days and 16 to 60 days follow up.

Main results
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Fifey-seven studies were included in the reviews six placebo-controlled studies and 51 studies comparing different classes of antibiotics,
Five studies involving 631 participants provided data for comparison of anibiotics w placebo, when clinical failute was defined as alack
of cure or improvement at 7 to 15 days follow up, Thesc studies found a slight staristical difference in favor of antibiotics, compared
to plzccbo, with a pooled RR of 0.66 (95% confidence interval (CI) 0.44 to 0.98). However, the clinical significance of the result is
equivoeal, alsa considering that cure or improvement rate was high in both the placebo group (80%) and the antibiotic group (90%).
Based on six studies, when dlinical failure was defined as a lack of total cure, there was significant difference in favor of antibiotics
compared to placebo with a pooled RR of 0.74 (95% CI 0.65 to 0.84) at 7 o 5 days follow up. None of the antibiotic preparations
was superior to each ocher.

Authors’ conclusions

Antibiotics have a small treacment effect in patients with uncomplicated acute sinusitis in a primary care setting with symptoms for
mote than seven days. However, 80% of participants treated without antibiotics improve within two weeks. Clinicians need to weigh
the stall benefits of antibioric treacment against the potential for adverse effects at both the individual and general population level,

PLAIN LANGUAGE SUMMARY
Antibiotics for acute maxillary sinusitis

Antibiotics provide a minor improvement in simple (uncomplicated) sinus infections, However, 8 out of 10 patients improve without
antibiotics within two weeks. The small benefit gained may be overridden by the negative effects of antibiorics, boch on the patient
and on the population in general,

In sinusitis, the membrane-lined air spaces near the nose become infected, which causes pain and discharge from the nose. There are
four pairs of sinuses linked to the bony structures around the nose: the maxillary, frontal, ethmoidal and sphenoidal sinuses. Treatment
options include antibiorics, decongestants, steroid drops or sprays, mucus-clearing drugs (inucolytics), antihistamines, or sinus puncture
and lavage. This review found that antibiotics help some people a bit, but do not make a major difference to most people,

BACKGROUND

species, Commonly isolated bacteria include Sireprococens pnenmo-

Sinusitis is a prevalent and imporeant cause of ill health in adults.
In the U.S. alone, an estimated 20 mitlion cases of acute sinusitis
oceur each year. Sinusitis is the cthird o fifth most common di-
agnosis for which an antibiotic is prescribed within primary care
settings in Nordic countrics {(Andre 2002; Rauwalarpi 1999) and
the U.S. (SAMP 2004), Sinusitis accounts for 15% to 21% of all
antibiotic prescriptions for adules in outpatient care.

Acute bacterial maxillary sinusitis is often preceded by an acuee vi-
ral upper respiratory tract infection (URTT). Up to 90% of patients
with acute URTIs have symproms of rhinosinusitis {Gwadtney
1994} and up to 39% of adults (Puhakka 1998) have reversible
abnormalitics in the sinus cavity which show up in magnetic reso-
nance imaging or X-ray, following a common cold lasting for one
week. It has been estimared that 0.5% to 2% of patients with a
common cold have complications in the form of acure bacrerial
infection of the sinuses (Berg 1980; Gwadiney 1996), However,
distinguishing those patients with bacterial infection from those
with symproms of rhinesinusttis with a viral origin is challenging.

A bacterial sinus infection can be caused by one or more bacrerial

niae (S. pnewmoniae), Haemaphilus influenzae (H. influenzae), and
Moraxella catarsbalis (M. catarrhalis) (Gualtney 1992; Low 1997),
In approximately a third of suspected bacrerial sinusitis cases, bac-
terial culcures from the sinus cavicy come back negative (Axelsson
1972; Gwaloey 19923 Jousimies-Somer 1988), Sinusitis is classed
as acute or chronic, depending on the pathological findings and
duration of symptoms (Low 1997), Acure bacterial sinusttis lasts
for less than four weels duration (Kern 1984), At least some or
many cases of chronic sinusitis represent a separate entity with un-
deslying problems, for example, mechanical obstruction of sinus
drainage, abnormalities in mucociliary clearance ar immunology
(Gwaltney 2005).

Typical signs and| symptoms include purulent nasal discharge,
postmasal drip, sinus pain at palpation, nasal abstruction with
poor response to decongestants, unilateral facial pain and maxit-
lary wothache (Axelsson 1972; Williams 1993), buc none of the
signs or symptoms is diagnostic when presenting alone, Acute bac-
terial sinusitis is more likely if the symproms have lasted for more
than one week (Gwaliey 2003).

Antibiotics for acute maxillary sinusitis (Review)
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Treatment recommendations for acute sinusitis are divided and
range from only trearing patiencs with severe or persistent moder-
ate symptoms and specific bacterial sinusitis findings with narrow
spectrum antibiotics (Snow 2001); to weating all paticnts with
acute bacterial sinusitis with broad spectrum antibiotics (Winther
1990). The purpose of antibiotics is ro decrease symproms and
restore the normal function of the sinuses, in order to prevent
complications and the development of chranic sinusitis.

Unnecessary antibiotic prescriptions should be aveided, In ad-
dition ro patiene-relared adverse effects, side effects are associ-
ated with resistance to antibiotics among communicy acquired
pathogens, The correlation berween resistance and community
antibiotic use has been seen in many countries (Albrich 2004;
Arason 1996: Bronzwaer 2002; Goossens 200%; Seppilid 1995;
Steinke 2601). Not only the volume of antibiotic use but also the
sclection of broad-spectrum drugs, low dose, and long duration
of antibiotic treatment increases antibiotic resistance {(Guillemot
1998; Hay 2005; Qdenholr 2003), The European Antimicrobial
Resistance Surveillance System EARSS has revealed significant ge-
ographical differences in resistance rates within Europe (Goossens
2005); high rates of antibioric resistance were seen more often in
high-consuming countries in southern and eastern Europe, For ex-
ample, there are remarkable differences berween European coun-
tries in the prevalence of resistance to penicillin and macrolide an-
tibiotics in treating S, preumoniae (EARSS 2007), In recent years,
an increasing number of published studies have also suggested that
antibiorics might have other harmful effects on health through
the disturbance of human micrebiota (Kitkkinen 2002; Maxwell
2002; Velicer 2004), and perhaps predisposing to new infections
(Arason 2005; Howard 1976; Joki-Eekkila 2000; Margolis 2003;
Samith 1997),

The purpose of this systematic review was to quantify the effec-
tiveness of antibiotic therapy for acute sinusitis in ambulatory care
settings. The word "antibiotic’ is used as a general rerm referring
to all antibacrerials,

*

OBJECTIVES

To compare the effect of antibiotics versus placebo on clinical
failure rates for acute maxillary sinusitis,

To compare different classes of antibiotics for rreacment of acute
maxilary sinusitis,

'To compare the effect of short versus long courses of antibiotics
for acute maxillary sinusitis.

To compate the side effects of different treatments,

METHODS

Criterta for considering studies for this review

Types of studies

Randomized conrrolled trials {RCTs) evaluating and comparing
antibiorics o a placebo, or two different classes of antibiotics for
acute sinusitis,

Trials having a sample size of at least 30 parricipants with acute
maxillary sinusitis (because In very small samples many estimarors
are known to be sensitive).

Types of participants

“Frials with aclults or teials chac separately reported data on sub-
groups of adules were included (adolescencs at least 12 years old
were accepted, provided chere were less than 20% of participants
aged under 18).

Acute maxillary sinusitis as defined by: 1) a history of URT1 lasting
7 to 30 days, with ac beast two clinical signs or symptoms: sinus
pain ar palpation, postnasal drip, purulent nasal discharge, nasat
obstruction, unilateral facial pain, maxillary wothache, impaired
sense of smell; or 2) radiography, ultrasound, or other imaging; or
culture fram a sinus secretion obtained by puncruee or endoscopy
and irrigation or aspiration. In studies where clinical diagnasis
was not clearly described, the diagnosis of acute maxitlary sinusitis
should be confirmed in at least of 80% of participants by imaging
or culture,

Trials including a mixed population of acute (symproms tess than
30 days) and non-acute sinusitis or acute exacerbations of chronic
sinusitis were included if they separately reported dara on the sub-
group with acute sinusitis, or if at least 80% of participants had
acute sinusitis.

Types of interventions

Drug therapies reviewed were: 1} antibiotics versus control, and
2) comparisons between different antibietic classes.

Trials that focused on ancibiotic creatments for complicaed sinusi-
tis such as pansinusitis or frontal sinusitis (or solely cthmoidal or
sphenoidal sinusitis) or infections of dental origin were excluded.
Co-interventions such as decongestants, antihistamines, mucolyt-
ics, non-steroidal anri-inflammatory drugs, and corticosteroids
were systemarically recerded.

Types of outcome measures

Primary outcomes

Clinical failure rate at 7 to 15 days after the start of treatment.
Eailure is defined as a lack of cure or improvement of participants
with acute maxillary sinusitis at follow up.
Clinical failure rate at 16 to 60 days after the starc of treatment,
Failure is defined as a lack of cure or improvement of participants
with acute maxiltary sinusitis at follow up.

Antibiotlcs for acute maxillary sinusitis (Review)
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Secondary outcomes

Clinical failure race at 7 to 15 days after the start of treatment.
Faibure is defined as a lack of cure of participants with acure max-
illary sinusitis at follow up.

Clinical failure rate at 16 to 60 days after the scart of treatment,
Failure is defined as a lack of cure of participants with acute max-
illary sinusitis at follow up.

Bacteriological faiture,

Radiographic failure,

Relapse rates; new acute episodes of sinusits after 60 days from
the start of the initial treatment,

Drop-outs due to adverse effects,

Quality of life.

Abitity to work,

Search methods for identification of studies

In the previous version of this review, CENTRAL was searched o
2001; MEDLINE was searched from 1966 to 2001; and EMBASE
from 1974 to 2001,

In this updated teview, we used a new, more specific vevised strac-
egy to search for trials in the Cochrane Central Regiscer of Con-
trolled Trials (CENTRAL (The Cochrane Library, 2007, Issue 3);
MEDLINE (1950 to May 2007); EMBASE (1974 to Juac 2007),
In the revised stracegy “antibiotics” was used as an additional key-
word and “anti-bacterial agents” as an exploded MeSH term in
addition to “sinusitis”. The MEDLINE search terms were run over
CENTRAL and adapred for EMBASE.

MEDLINE (OVID)

1 exp SINUSITIS/

2 sinusitis.mp.

3orf1-2

4 exp Anti-Bacterial Agents/

5 antibiotici.mp.

G or/4-5

73and 6

8 RANDOMIZED CONTROLLED TRIAL pt.

9 CONTROLLED CLINICAL TRIAL.prt,

10 RANDOMIZED CONTROLLED TRIALS.sh.

11 RANDOM ALLOCATION.sh.

12 DOUBLE BLIND METHOD.sh,

13 SINGLE-BLIND METHOD sh,

14 or/8-13

15 Animals/

16 human.sh,

17 15 not 16

18 14 not 17

19 CLINICAL TRIAL.pt.

20 exp Clinical Trials/

21 {clin§ adj25 trial$).ti,ab,

22 ((singl$ or doubl$ or trebl¥ or wipl$) adj25 (blind$ or
mask$)}.d,ab,

23 PLACEBOS.sh.

24 placebo$.ti,ab.

25 rancomd, ti,ab.

26 0r/19-25

27 26 not 17

28 18 or 27

297 and 28

The function for finding related articles in PubMed was used for
these already identified placebo-controlled trials so as ro track
down additional, relevant articles. Reference lists from the already
identificd trials and nine systematic reviews considering placebo-
controlled study designs (Beaninger 2000; de Bock £997; de
Fervanci 1998; loannidis 2001; loannidis 30025 Ip 2005; Linder
2003; Low 1997; Stalman $9971) were reviewed for additional,
appropriate studies. Included and excluded trials in the previous
version were rechecked by using the revised inclusion criteria of
this review. A search of the database "System for Information on
Grey Literature in Europe {SIGLE)' was intended, but the database
was not available via the Internet in November 2005,

For the previous version of this review pharmaceuticat companies
that manufacrure antibiotics used in the treatment of acute sinusi-
tis had been contacred and darta and references from all published
and unpublished trials on acute sinusitis were requested. Furcher,
three experts in the ficld had been contacted and asked to review
the bibliography of the inicial review (1999) for completeness.
There were no language or publication restrictions,

Data collection and analysis

Study selection

Four review authors (AAS, OB, NK, UMR) carried out the base-
line searches, At least two review authors independently carried
out the selection of papers on the basis of the citle, keywords and
abstrace, and the decisions about eligibility. The full text of every
article considered for inclusion was obrained. H the information
relevant to the inclusion criteria was not available in the abseract
or if the ritle was refevant but the abstract was not available, the
fult text of the report was obtained. Ac teast two review authors
independently carried our information and data recording, and
any disagreements were resolved by comsensus among these four
review authors,

The inclusion criteria for study selection were: random allocation;
antibiotics versus control or anribiotics versus antibiotics; acute
maxiltary sinusttis defined by clinical signs and symproms or by
radiography, ultrasound, or other imaging or culwee; sample size
of at least 30 adults with acuse sinusitis.

Quality assessment

Antiblotics for acute maxillary sinusitis (Review)
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At least two review authors independently carried our the quatity
assessment of the included studies (AAS, OB or NK). Any disagree-
ments between them were resolved by consensus. The method-
ological quality of included studies was assessed using allocation
concealment, blinding, completeness follow up and baseline com-
parability of the intervention and control groups. Instead of as-
signing a quality score, the following quality characrerissics were
described in the tables.

The randomization procedure and allocation concealment were
recorded as (A) adequate concealment, (B) ‘random’ atlocasion re-
porred but the actual method used to conceal it is not known,
(C) inadequare concealment, and (D) allocation concealment not
used, as described in the Cochrane Handbook for Systematic Re-
views of Interventions 4.2.5 {Hipgins 2003). Assessment codes
for allocation concealmenc are described in the "Characteristics of
included scudics’ table. If there was quasi-random or no random
allacation, the study was excluded.

Other quality characteristics included information on wherher
participants and outcome assessors were blinded to the assigned
therapy and inforation on reasons for withdrawals, drop-outs
and protocol deviations in the intervention and control groups.
1n this review the word ‘drop-out’ is used as a general term refer-
ring the proportion of the participants without known or reported
clinical outcome regardless of the reason for missing daca. If the
drop-out rate was reported to be over 35% or there was significant
imbalance in drop-out rates berween che intervencion and control
groups, the study was excluded from the amalyses. Excluding the
studies with high drop-out rate in the analyses was seen as a quality
issue, especially when there is a lack of universal stracegies in han-
dling the missing data (Unnebeink 2001), In this review, limiting
meta-analyses to studies with a drop-our raee less than 35% was a
pragmatic approach to make comparisons without compromising
the reliability of the overall results,

Further, informartion on the baseline comparability of che inter-
vention and control groups and the similarity in using co-inter-
ventions between groups were also used as part of ¢he quality as-
sessment, The trials was considered as comparable if the study
reported information on the baseline comparability of the inter-
vention and control groups and there was ne difference between
the groups; and not comparable if there were imporcane baseline
differences in demographic characteristics or sinusitis severity rat-
ing between the study groups or unclear or no information on
comparability,

The risk of bias was assessed for each study. The overalt rating
of bias was based on the scale reported in the Cochrane Hand-
book for Systemaric Reviews of Interventions 4.2.5 (section 6.7) (
Higgins 2005) for the four characteristics oudined in the previous
paragraphs (allocation concealment, blinding, completeness of the
follow wp and the comparability of the intervention and control
groups).

(A) Low risk of bias (plausible bias unlikely to seriously affect the
tesults) if all criteria were met,

(B) Moderate risk of bias (plausible bias which raises some doubt
about the validity of the results) if one or more of the criteria were
partly met.

{C) High risk of bias {plausible bias which seriously weakens con-
fidence in rhe results) if one or more criteria were not met.

To be classified as having a low risk of bias, the study had to have
adequate random allecation concealment, a double-blind design,
comparable intervention and cantrol groups, and there also had
to be complete information on drop-outs by study groups.

Data extraction

Data from all included studies were extracted by two review au-
thoes (AAS, OB or NK), Data prescrted only in graphs and figures
were extracted whenever possible.

Extracted infarmation relating to the study methadology or qual-
ity included: randamization concealment as described in the study,
blinding, time follow up, percentage of drop-outs during follow up
and baseline comparability of the groups. Characteristics relating
to methods that were extracted included: criteria for accepring par-
ticipants into the study (diaghosis on clinical /radiography/culture
basis), definition of cure/failure, and treatment compliance.
Characteristics relating to participants that were extracted in-
cluded: number of participants in treacment and control groups
at start, mean age of participants (plus age range), the number of
men and women, the year the study was published, the location
where the seudy was conducted {country and setting whese par-
ricipants were recruited). Characteristics of the intervention thac
were extracted included: intervention comparisons, courses of an-
tibiotics, and information about co-interventions.

Information on clinical, bacteriological and radiographic out-
comes and adverse event races were extracted. Outcome informa-
tion was mainly extracted as numbers of participants with clinicat
failure / non-failure by study group. Relapse within 60 days from
the onset of the treatment was classified as a clinical failure,

In some studies the results were seated ac more than ene period
follow up. All daca were extracted for pre-sclected cimes, which
were 7 to 15 days, 16 to 60 days and aver 60 days follow up. Meta-
analyses were carried ou ar these pre-selected times based on the
available dara.

Final results/decisions were reached by consensus among review
authors,

Data analysis

The data consisted of comparisons for antbiotic versus ptacebo
and antibiotic versus antibiotic. In the meta-analyses of placebo-
controtled studies the dara of all studies regaedless of the antibi-
otic used were combined. The antibiotic versus antibiotic com-
parisons were macrolide/cephalosporins versus amoxicillin-clavu-
lanate, non-penicillin antibiotics versus bera-lactamase sensitive
peniciltins and tetracyclings versus mixed classes of antibiotics.
In all studies the ourcome results were presented in dichotomous
form.

Antiblotics for acute maxillary sinusitis (Raview)
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Quantitative analyses of outcomes were performed using an avail-
able case data analysis as represented in the Cochrane Fandbook
for Systematic Reviews of Interventions 4.2.5 ([ecks 2005), This
approach for calculacing the response rate uses as a denominator
the total number of participants who completed the eral. Risk
ratios (RR) were calculated for differences in the intervention and
control groups whether trearment had filed or not, along with
appropriate standard errors and 95% confidence intervals (CI),
using Review Manager (RevMan) version 4.2.7. In assessing the
influence of the missing data on the overall results of the placebo-
controlled stuclies (primary outcome measures only), three ways
of imputing data were used: assuming the outcomes of parcici-
pants for whom no outcome was recorded a) as failures, b} as non-
failures or c} according to the event rate observed in the control
group,

The analyses comparing antibiotic versus antibiotic were per-
formed using available case data without imputation. If the drop-
out rate was over 35%, or if it was lower than 35% buc there was
considerable difference in the drop-our rate between the inter-
vention groups, the study was excluded from the analyses. If the
study used intention-to-trear analysis to impute the missing dara,
it was individually considered whether the data could be used in
the analyses.

In cases where more than one ancibiotic trearment arms of the
same study were used in the same analysis, the event rate in the
conerol group was divided according ro the number of arms of the
study.

In caleulating rates of adverse effects, Peto OR were used as the
outcoine measure.

The meta-unalyses were conducted in RevMan using fixed-cffect
and random-ceffects models,

The significance of any discrepancics in the cstimates of the trear-
ment effects from the diffecent crials was assessed by means of
Cochran’s test for heterageneity and by a measure of I-square (1%,
The measure I deseribes the percentage of the variability in effect
estimates that is due to heterogeneity rather than sampling error, A
value greater than 509 may be considered to represent substantial
heterogencity,

“To test for rabustness of resules, sensitiviry analyses were planned to
examine the effect of diagnostic criteria of acute sinusitis (clinical
or radiograph) and the classification of the risk of bias on the
overall estimates of effect for important outcomes, However, there
was insufficient number of trials in any specific ineervention group
to undertake this.

It was also planned to investigate publication bias using both the
Begg and Mazumdar rank correlation rest and the Egger regression
asymmetty test, bur there was an insufficient number of trials w
undercake chis,

RESULTS

Description of studies

See: Characreristics of included studivs; Characreristics of excluded

studies.

Search results and selection of studies

The electronic search based on the new, revised search strategy
produced 2030 records, many of which were duplicates. Of these,
1761 records were rejecred as definitely not meeting the inclusion
criteria simply on the basis of dtle or abstract, Duplicates were
omiteed. Checking the lists of the included and excluded studies in
the previous version of this review, reviewing reference lists from
the alreadly identified trials and systematic reviews and using the
function for finding related articles in PubMed yielded six more
appropriate trials. Altogether 269 full-text reports were obtained.
All non-English language reports were translated to assess the srud-
ies. The review authors could read reports in German, Russian
and Scandinavian languages. Queside translators were consulted
1o identify and assess the reports in Portuguese, Spanish, French,
Chinese and Japanese. From these 269 reports, 117 were clearly
irrelevant for this review. The main reasons for exclusion were:
trials without control group, studies with other frearment than an-
tibiotic, studies comparing same classes of antibiotics, and studies
regarding children.

In total there were 152 reports to be considered in decail. From
these, GO reparts representing 57 individual studies were consid-
ered eligible for inclusion in the review {the reasons for exclusion
of the 83 studies with 90 reports are reported in the 'Characeeris-
tics of excluded studics’ table), Additional information is needed
from one placebo-controlled study o assess whether it meers the
inclusion criteria of this review. This study is still awaiting a reply
from the trial authors (Stalnran 19972), Another reportin Japanese
is awaiting a translation in order ro be assessed (Miyamoro 2003).
Six of the 57 included studies compared antibiotic treatment to
placebo, The remaining 51 studies compared different classes of
antibiotics, The studies of Lindback 1996 and Lindbaek 1998 were
conducted in the same trial but used different randomized study
populations with different inclusion crireria, and are handled as
separate seuclies in the study descriptions and analyses. Further,
these studies each had rwo separate comparisons, penicillin versus
placebo and amoxicillin versus placebo, which are cited separately.
The comparisons penicillin versus placebo are cited as Lindback
9961 and Lincback 1998a, and ¢the comparisons amoxicillin ver-
sus placebo as Lindback 1996b and Lindback 1998l respectively.
See *Characteristics of included studics’ mble and Table 1 for in-
cluded study informartion,
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Table 1. Collected information from placebo-controlled studies

Study Compar-  Diagnos- Day Drop- Cured Cured an- CsI con- C+lantib. Side

isons tic assessed ourts control tib. wol effects

method

Axels- Penicillin =~ Diagnosis 10 9% 31% 46% 72% 83% Penicillin:
son 1970 V(400 mg by a radio- 8%, Con-
(Sweden)  three dmes  graph; trol: 6%

dailyfor 10 only  pa-

days) tients with

+ nasal de-  secretion

congestant  included

(oxymeta-

20-

line) versus

oxymeta-

zoline
Lindbaek  Penicillin ~ Clin- 10 2% (com- 11% 31% 89% 97% Penicillin:
199Ga A4 ical symp- bined (combined (combined 59%,
(Norway) {1320 mg toms last- Lindbaek  Lindbaek Lindback Placebo:

three times  ing at least 199Ga 19962+ 19962+ 36%

dailyfor 10 8 days; +Lindback Lindbaek Lind-

days) ver- computer 1996L) 1996b} baek1996b)

S8 tomogra-

placebo; phy show-

nasal ing opac-

deconges-  ityor Huid-

tants level

and  anal-

gesics were

al-

lowed but

not  pre-

scribed in

both groups
Lindback  Amoxi- Clin- 10 45% 98% Amoxi-
1996b cillin ( 500 ical symp- cillin:
(Norway) mg toms  last- 569,

three times  ing at least Placebo:

dailyfor10 8 days; 36%

days) ver- computer

sus tomogra-

placebo; phy show-

nasal ing opac-

deconges-
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Table 1. Collected information from placebo-controlled studies

tants

and anal-
gesics were
al-

lowed but
not  pre-
seribed in
both groups

ity or fluid-
level

(Continned)

Lindback  Penicillin

1998a A

(Norway) {1320 mg
three times
daily for 10
days) ver-
sus
placcbo;
nasal
deconges-
rants
and  anal-
gesics were
al-
lowed but
not  pre-
scribed in
both groups

Clin-

ical symp-
toms last-
ing at least
8

days; com-
puter  to-
mography
showing
mucosal
thickening
of 5 mm
or more in
any

sinus with-
out opac-
ity or fluid-
level

10 10%
{combined
Lindback
1998a
+ Lindback
1998b}

43%
{combined
Lindback
1998a+
Lindbaek
1998b)

30%

Infot-
mation not
avaitable

86%
(combined
Lindback
19982+
Lind-
back1996b}

91%

Lindback  Amox-

1998b icillin {500

(Norway) mg

' three times
daily for 10
days} ver-
sus
placebo;
nasal
deconges-
angs
and anal-
gesics were
al-
lowed but
not  pre-

Clin-

fcal symp-
toms  last-
ing at least
8

days; com-
puter  to-
mography
showing
mucosal
thickening
of 5 mm
or more in
any

sinus with-
out opac-

10

41%

Infor-
mation not
available

86%
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Table 1. Collected information from placebo-controlled studies  (Continued)
scribed in ity or fluid-
bothgroups level
van Amox- The mean 14 4% 52% 65% 77% 83% Amoxi-
Buchem icitlin {750  duration of cillin;
1997 (The mg three the symp- 28%,
Nether- times daily tomacic Placebo:
lands) for 7 days) period be- 9%
versus fore treat-
placebo. ment
Oxymeta- 2.2 weeks;
z0- radiograph
line steam showing >
inhalation 5 mm mu-
and parac-  cosal
ctamol as  thicken-
needed in ing, opac-
both ity or air-
groups fluid level
Haye 1998 Clin- 10-12; 23- 0.6% 33%; 67% 58%; 79% 89%; 88% 93%; 20%
(Norway)  Azithromyci: ical symp- 27 Azithromyein:
(500 mg toms last- 28%,
once daily ing Placebo:
for 3 days} 11-29 days 18%
Verss {symp-
placebo toms:  pu-
ru-
lent secte-
tion, max-
Hlary sinus
tendekness
and/or
pain);
radiograph
taken
to exclude
maxil-
lary sinusi-
tisbased on
more than
G mm mu-
cosal thick-
cning
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Table 1, Collected information from placebo-controlled studies

(Continied)

Meren- Amox- Clin- 14 14%
stein 2005 icillin (500 ical symp-
(USA) mg twice toms > 7

daily for 10 days, puru-

days) ver- lent nasal

sus placebo  discharge,

facial pain

42% 57% Infor- Infor- Amoxi-
mation not mation not  cillin:
available available 23%,
Placebo:
12%

Antibiotics versus placebo

Six trials involving 747 participants evaluated antibiotic treat-
ments compared with non-antibiotic control for acute max-
illary sinusitis (Aselsson 1970; Haye 19981 Lindback 1996a+
Lindback 1996b; Lindback §998a+Lindback 1998b; Merensiein
2005; van Buchem 1997). Two studies compared amoxicillin ver-
sus placebo (Merenstein 2005; van Buchem 1997), two stud-
ies compated penicillin ¥ and amaxicillin to placebo (Lindback
19960+ Lindbhack 1996b; Lindback 19982+ Lindback 1998b), and
one study compared azithremycin to placebo (Haye 1998), The
study by Axelsson 1970 did not have a placebe group bue the com-
parison of penicillin V plus oxymetazoline versus oxymetazoline
alone was included in this review. The study by Lindback 1998
is the same study as Lindback 1996 but it used a separate ran-
domized population. Thus three studies had meore than two trear-
ment arms (Axelsson 31970; Lindbaek 1996a+Lindback 1996k;
Lindback 1998a+Lindback 1998b). Nasal decongestants and anal-
gesics were allowed but not prescribed in the three studies, and
ane study used a decongestant as a supplementary therapy and
control group treatment (Axelsson 1970).

OF the six studies, three were conducted in Nocway (IHaye 1904;
Lindback 1996a+Lindback 1996b; Lindback 19982+ Lindback
1998L), one in Sweden {Axelsson 1970), one in the USA (
Merenstein 2005) and one in The Netherlands (van Buchem
£997},

In two studies diagnosis was based on clinical signs and symproms
lasting at least seven days (Haye 1998; Merenstvin 2005}, In four
other studies, diagnosis was confirmed by a radiograph {crireria:
sectetion in the study of Axelsson 1970; and mucosal thickening
more than 5 mm, presence of air-fAuid tevel or total opacification
in the van Buchem $997 study); ot by a computer romography
(criteria: presence of air-fluid tevel or tocal opacification in the
study by Lindbaek 1996 (Lindback 1996a+Lindback 1996h); and
mucosal thickening of 5 mm or more without Auid level or total
opacification in the study by Lindback 1998 {Lindback 1998+
Lindback 1998b)). In one study (Haye 1998) radiography was
used 1o exclude the presence of empyema,

Participants were recruited from communiry-based general prac-
tices in five of the six studies; the study by Axelsson 1970 did not
describe the treatment setting, Participants’ average age was ap-
proximately 37 years, and approximately 66% were women. Ear,

nose and chroat (ENT) co-marbidity was assessed only in one
study (van Buchem 1997) which reported 12% of pasticipants
with an allergic disease.

Clinical cure or faiture were not defined in two studies (Axelsson
1970; van Buchem 1997, In addition to clinical outcomes, radi-
ological outcomes were reported in two studies (Lindback 1990a+
Lindback {996h; van Buchem 1997). No studies reported bacte-
riotogical ourcomes.

Three studies were financiatly supported by government/academic
funding (Livdback 1990a+Lindback 1996h; Lindback 1998a+
Lindback 1998b; Merenstein 2005), Three studies did not iden-
tify a source of support (Axelsson 19740; Haye 1998; van Buchem
1997),

Comparison of antiblotic versus antibiotic

Fifty-one studies comparing different classes of antibiotics were
included in the eeview. Treatment comparisons were: non-peni-
citlin antibiotic versus bera-lactamase sensitive penicillins (n = &),
non-tetracycline versus recracycline (n = 5, of which one study was
also included in the comparison of non-penicillin andibiotic ver-
sus beta-lactamase sensitive penicilling), macrolides versus amoxi-
cillin-clavutanate (n = 8), cephalosporins versus amoxicillin-clava-
lanate {n = 10), and miscellancous comparisons (n = 21). Forry-
two studies had two treatment arms, nine studies had chree treat-
ment arms. Studies were financislly supported mostly by a phar-
maceutical company (n = 36) and in four furcher studies at least
one of the aushors had an affiliation with a pharmaceutical com-
pany. Eleven studies did not identify a source of support.

Topical decongestants and/for antihistamines were prescribed in
five studdies, They were allowed but not prescribed in 19 studies,
they wese prohibited in 1 study, and not described in 25 studies,
One trial prescribed nasal corticosteroids as part of the interven-
tion (Pessey 1996},

Participants were recruited from otolaryngology speciality settings
in 16 studics, primary care settings in 11 studies, and mixed set-
tings in three studies. Twenty-one studies did not describe the
recruitment or treatment setring or it was uncleae, Participants’
average age was approximately 38 yeats; two studies did not re-
port the mean age of the participants. In 36 studies, the male o
female ratio was about 1:1 or 1:1.5. Twelve studies assessed ENT
co-morbidity,
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Diagnosis was based only on clinical signs and sympeoms in one
study. In 39 studies diagnosis was confirmed by a radiograph and
in 11 studies by eadiograph and/or culture. [n addition to clinical
outcomes, bacteriological outcomes were reported in 24 studies
and radiological cutcomes in 11 studies. Only one study reported
the effects on function or quality of life.

The 'Characeristics of excladed studies’ table presents the reasons
for exclusion of controlted clinical studies, Only those controlled
clinical studies which compared antibiotic treaunent with placebo
or antibiotic versus antibiotic of different classes far acute maxillary
sinusitis were included in the table, Studies without acontrol group
were excluded in the able,

In the ’Characteristics of excluded studies” table, eight studies were
placebo-controlled and 75 studies compared different classes of
ancibiotics. "The reasons for exclusion were varied and in many
studies, there were several reasons for exclusion, In 19 studies one
of the reasons for exclusion was no mention of random alloca-
tion or the study desigh was cleatly not randomized. OF chese,
two studies were placebo-controfled. In the six other randomized
placebo-controlled scudies, the diagnostic criteria of acute sinusitis
did not fulfil the inclusion criteria for chis review,

Risk of bias in included studies

Quality assessment for placebo-controlled studies

Random allocation concealment was classified s adequate (A) in
two studies (Merenstein 2005; van Buchem 1997) and in four
studies randam’ allocarion was reported but the actual merhod
used to conceal it is not known (B} (Axelsson 1970 Haye 1998;
Lindbaels 1996a+Lindbaek 1996h; Lindback 1998a+Lindback
1998h).

Five of the six studies documented a double-blind design. The
study by Axelsson 1970 did not report blinding of the patient or
investigator or analyst,

All placebo-controlled studies reported drop-out rates adequately
by study group. The reported drap-out rates were berween 0.6%
to 14% at 7 to 15 days follow up. In five of the six studies, the
intervention and control groups were assessed as comparable at
baseline and during the study. In one study, the information en
comparability was insufficient o assess whether the groups were
comparable at baseline or not (Axelsson 1970),

Two studies were assessed as having a low risk of bias {(Merenstein
2005; van Buchem 1997). One study {(Asclsson 1970) was assessed
as having a high risk of bias, and the other three studics as having
a moderate risk of bias.

Quality assessment for studies comparing antibiotic
to antibiotic

Random atlocation concealment was classified as adequate con-
cealment (A} in nine studies (Adelglass 1998a; Clhitlord 1999

Gelanne 1996a; Gehanno 1998; Gehanno 2004; Henry 2004;

Pessey 20015 Sher 20023 UpChurch 20006), In 42 studies random
atlocation was classified as (B) (random’ allocation reported but
the actual method used to conceal it is not known).

Twenty-two stadies documented a double-blind design. Ten stud-
ies reported single, investigator-biinded design and eighteen stud-
ies were unblinded. One study did not report an blinding avall.

Most of the studies reported drop-out rates adequately by study
group. The reported drop-out rates ranged from 0% to 62% at
different follow ups; 38 studies had a drop-out rate of less than
20%. In 3% of the $1 studies the intervention and control groups
were assessed o be comparable at baseline and during the study.

liive studics were asscssed as having a low risk of bias (Clifford
1999; Gehanno 2004; Henry 2004; Pessey 2001, UpChurch
2006); 25 seudies were assessed as having a maderate risk of bias
and the other 21 studies as having a high risk of bias.

Effects of interventions

Clinical outcomes were reported in alf trials and evaluated quan-
titatively. Radiological and bacterielogical ouscomes were evalu-
ated only for placebo-controlled studies. However, none of the
placebe-controlled studies reported bacteriological outcomes. Ra-
diographic eutcomes were described qualitatively due to the small
number of trials reporting these data.

Antibiotics versus placebo

Clinical failure defined as a lack of cure or Improvement at 7
to |5 days follow up

Five studies involving 631 pasticipants provided data for compar-
ison of ancibiocics to placebo when clinical faiture was defined as
lack of cure ar improvement at 7 to 15 days follow up, These
studies found a stacistically significant difference in favor of an-
tibiatics compared to placebo with & RR of 0.66 (95% CI 0.44 to
0.98) based on a random-effects model using available case daca
(Comparison 01, Qurcame 01). (The resule was almost the same
as using a fixed-cflect model). The result was also the same when
study data of Lindhack 1996 and Lindback 1998 were combined
and analyzed togecher 1o double check the result. The drop-out
raccs of the five placebo-controlled studies ranged from 0.6% to
10% and there was no significant difference in drop-out rates be-
tween the antibiotic and placebo-controlled groups. Assuming the
missing dara as failures, thete was no significant benefit for the
antibiotics with a RR of 0.71 (95% CI 0.50 to 1.02). Assuming
the missing data as cures or improvements, there was some bene-
fic for the antibiotics with a RR of 0.65 (95% CI .43 to 0.98).
Assuming the missing data according to the event rate observed
in the controf group, there was some benefit for antibiotics with
a RR of 0,67 (95% CI 0.45 to 0.99}. By excluding the studies of
Lindbaek 1996 and Lindback 1998 in the analyses, because of the
unceerainty in dichotomising che five-class definition of response,
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there was no significant benefit for antibiotics with a RR of 0.70
(95% CI (.45 ro 1,07). There was no statisticaliy significant het-
erogeneity berween studies in those analyses,

In all five studies the cure or improvement rares in the placebo-
controlled group was on average 83%; range 72% to 89% (*ablv
1), One of the studies was assessed as having a low risk of bias, one
a high risk of bias and the other three as having a moderare risk of
bias.

Clinical failure defined as a Jack of cure or improvement at
16 to 60 days follow up

Only one of these five studies provided daca for antibiotic ver-
sus placebo comparison at 16 to 60 days follow up (Haye 1998)
{Comparison 01, Outcome 02), The difference failed to reach sig-
nificance with a RR of .85 (95% C1 0,36 to 1.98). All random-
ized participants were evaluable at follow up in this study.

Clinical failure defined as a lack of cure at 7 to |5 days follow
up

Six studies were included in this meta-analysis comparing antibi-
otic to placebe at 7 to 15 days follow up. These studies found
a significant benefit for antibiotics with a RR of 0.74 (95% CI
0.65 to 0.84). There was no statistically significant heterogeneity
berween stndies, The resules are presented graphically in Compar-
ison 01, Outcome 03. Two of the studies were assessed as having
a low risk of bias, one a high risk of bias and the other three as
having a moderate risk of bias.

Clintcal fallure defined as a lack of cure at [6 to 60 days
follow up

One of these six studies provided data for antibiotic versus placebo
comparison at 16 to 60 days follow up (Haye 1998) (Comparison
01, Outcome 04}, The difference failed to reach statistical signié-
icance with a RR of 9.63 {95% C1 0.38 to0 1.05).

Refapse rate after 60 days

Only one study reported long-term relapse rates (van Buchem
£997), During a one-year follow up after the primary end-pointat
day 14, relapse and recurrence rates were not significantly different
berween antibiatic (21%) and placebo (17%) groups RR of 1.25
(95% CI 0.72 o 2.19) {Comparison 01, Outcome 05).

Radiographic fallure

Radiographic outcomes were reporeed in two studies (Lindback
19964 + Lindbaek 1996b; van Buchem 1997) and the results were
consistent with the clinical outcomes in the individual studies, In
the study by Lindback 1996, computer tomography scores im-
proved significantly more for individuals created with antibiotics.
In the study by van Buchem 1997, more participants treated with
antibiotics showed radiographic resolution (74% versus 60%).

Bacterlologlcal failure

None of the studies reported this outcome,

Drop-outs due to side effects

Three studies did not repert any drop-outs due to side effects in
the antibiotic or control groups. In all, drop-outs due to adverse
effects were rare in both groups: 6 out of 426 (1.4%) in antibiotic
groups, and 1 out of 349 (0.3%) in contral groups (Comparison
01, Qutcome 06).

Quality of life and ability to work

None of the studies reported ourcomes on quality of life and ability
to work.

Antibiotics versus antibiotics

In comparisons of antibiotic versus antibiotic, the dara were ana-
lyzed only for the primary outcomes measures: clinical failure rate
ar 7 to 15 days follow up and at 16 o 60 days foltow up (clinical
failure defincd as Jack of cure or improvement) and for the follow-
ing secondary outcome measures: refapse rates and drop-outs due
to adverse effects.

Non-penicillins versus beta-lactamase sensitive
penicillins

Eight

studies compared a non-penicillin antibiotic (cephalosporins, n =
3; macrolides, n = 3; minocycline, n = 1; folate inhibitor, n = 1}
to a penicillin-class antibiotic (amexicillin, n = 7; penicillin ¥, n
= 1), where n is the number of studies.

Seven of these eight studies (involviag 1083 participants) provided
daa for clinieal outcome at 7 to 15 days follow up and the data
of these studies were combined regardless of the antibiotic used,
The studies failed to find a significant difference between anribi-
otics, with a RR of 0.70 (95% CI 0.47 to 1.06) (Comparison 03,
Outcome 01), The drop-our rates of these seven studies ranged
from 0% to 32%, an the drop-out rates were approximately equal
across the treatment groups in the studies, One study (Flaye 1996)
provided data at 16 1o 60 days follow up, though the study did
not find significant difference berween the trearment groups with
a risk ratio value of 0,67 (95% CI 0.37 10 1.20) (Cemparison 03,
Qutcome 02).

None of the studies reparted fong-term relapse races after 60 days,
Dirop-outs due to adverse effects were infrequent, oceurring in 1,3
% and 2.3 % of the non-penicillin and penicillin treated groups,
respectively (Comparison 03, Quecome 03),

Cephalosporins and macrolides versus amoxicillin
with clavulanate
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Eighteen studies compared a cephalosporin or a macrolide
(cephalosporin, n = 10; macrolide, n = 8) o amoxicillin-clavu-
lanate, Fourteen studies provided data for mera-analyses; cight
studies compared cephalosporin (other than first pencrarion)
to amoxicillin-clavulanate and six studies compared macrolides
(azithromycin, clarithromycin or roxithromycin) o amoxicillin-
clavulanate.

Six studies, involving 1891 participans, provided data for com-
parison of cephalosparins to amoxicillin-clavulanate at 7 to 15
days follow up when the clinical failure was defined as a lack of
cure o improvernent. These studies found a statistically signifi-
cant difference for amoxicillin-clavulanate with a RR of 1.38 {CI
1.04 to 1.82) (Comparison 02, Gutcome 01). The drop-out rates
ranged from 0% to 21%, and the drop-out rates were approxi-
mately equal across the treatment groups in the seudies.

Seven studies provided daca for comparison of cephalosporins to
amoxicillin-clavulanate at 16 to 60 days follow up. These studies
did not find any significanc differcnce between the antibiotics,
with a RR of 1.10 (CI 0.88 te 1.36) (Comparison 02, Ourcome
02},

Six studies, involving 1547 participants, provided daca for com-
parison of macrolides to amoxicillin-clavulanate at 7 to 13 days
follow up. Thesc studies failed to reach significant difference be-
rween the antibiotics with risk ratio value of 0,88 (95% C1 0.64 w0
1.20) {(Comparison 02, Ourcome 04), The drop-out rates ranged
from 6% to 15%. Three studies provided daea for comparison of
macrolides to amoxicillin-clavulanate at 16 to 60 days follow up.
These studies did not find any significant difference berween the
antibiotics, with a RR of 0.77 (95% CI 0.47 10 1.27) (Compari-
son 02, Outcome 05).

None of the studics comparing cephalosporins or macrolides to
amoxicillin-clavulanate reported long-term relapse rates afier GO
days.

Drop-ouus due to adverse effects occurred significantly less often
in the macrolide group {1.7%) compared to the amoxicillin-clavu-
lanate group (5.196) treated participants with Peto odds ratie {OR)
of 0.37 (95% CI 0,22 to 0.63) (the macrolide group ranged from
0% to 3.4%; the amoxicillin-clavulanate group ranged from 0% to
10.3%) (Comparison 02, Outcome 06). Participants dropped out
significantly more often also in the amoxicillin-clavalanate growp
(4,29} compared to the cephalosperin group (1.3%) with a Pero
OR of 0,33 (95% CI 0.21 0 0.52) (in the cephalesporin group
range 0% to 2.1%; in the amoxicillin-clavulanace group 0% o
7.3%) (Comparison 02, Outcome (3).

Tetracycline antibiotics

Five studies, involving 807 participants, compared a tetracycline
{doxycycline, n = 3; tetracycline, n = 1; minocycline, n = 1) wa het-
erogenous mix of antibiotics (folate inhibisor, n = 2; cephalesporin,
n = 1; macrolide, n = 1; amoxicillin, n = 1). All these studies pro-
vided data for clinical failure defined as a lack of cure or improve-
ment at 7 to 15 days follow up, and the data from chese stud-

ies were combined, despite the antibiotic used. The studies failed
1o find a significant difference between antibiotics, with a RR of
1.09 (95% CI 0.70 to 1.71) {Comparison 04, Outcome 01). The
drap-out rates of these five studies ranged from 0% ro 20%, and
the drop-our rates were approximately equal across che treatment
groups in the studies.

None of the studies reported lang-term relapse races after 60 days.
Drap-outs due to adverse effects were infrequent, occurring in 2.6
% and 3.5% of the tetracycline and mixed classes of antibiotics
groups, respectively (Comparison 04, Qutcome 02).

Miscellaneous comparisons

Twenty-one studies made the following comparisons: macrolide
to fluoraguinolone (n = 5), fluoroquinolone to cephalosporin (n =
4}, macrelide to cephalosporin {n = 3}, fluoroquinolone tw amox-
icillin-clavulanate {n = 5), streptogramin to cephalosporin {n = 2
and faropenem to cephalosporin (n = 2). None of these studics re-
ported a statistically significant difference in the clinical outcomes.

Comparison of the effect of short versus long courses
of antibiotics

This comparison was not performed because there were no
placebo-controlled studies available to undertake it,

DISCUSSION

Effectiveness

Antibiotics versus placebo

In this review, antibiotics were on average slightly more effective
than placebo for relieving signs and symptoms at 7 to 15 days in
participants with acute sinusitis diagnosed either clinically or by
radiograph. The average improvemenc rate was 90% in the an-
tibiotic graups and 80% in the control groups using available case
dara. On the other hand, the significant difference for antibiotics
in increasing the number of the participants with a total cure at
10 10 14 days follow up might indicate a faster cure rate by an-
tibiotics ¢chan without {the average cure rate was abour 52% in
antibiotic group and 38% in contrel group). Based on ane study
with a moderate risk of bias which provided data also at 23 1o 27
days follow up {Haye 1998), there was no significant difference in
the failure rates between the antibiotic and placebo groups, irre-
spective of the definition of the failure in this review.

Your studies (Axclsson 1970; Elave 1998; Lindback 1996a+
Lindback 1990b; Merenstein 2005} also rcportcd improvement
rates prior to one week follow up, Two of the four studies reported
considerably higher improvement rates for antibiotic than placebo
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{Lindback 1996; improvement rate 60 % versus 36 % a day three;
Merenstein 2005; the average number of days te improvement
consistently 2 to 2,5 days shorter in the antibiotic group among
those patients who werte entirely improved by day 14). The other
two studies reported only minor difference between the groups
at day 3 to 5 (Axclsson 1970: improvement rate 69 % antibiotic
versus 65 % placebo group; Haye 1998: 80 % versus 79 %, re-
spectively).

Although statistical significance for antibiotics was found, the clin-
ical significance of the results for antibiotics is questionable because
of the cansiderable improvement rate in the placebo-group and be-
cause the benefit of the possible fasrer cure rate needs to be weighed
against the potential for adverse effects at both the individual and
population level. The results were based on studies of penicillin,
amoxicillin and azithromycin performed in middle and north-
ern Europe {five studies - Axelsson 1970; Haye 1998; Lindback
1996a+Lindback $996b; Lindback 1998a+Lindback 1998h; van
Buchem 1997) and in the USA (one study - Merenstein 200%),

Different classes of antibiotics

In the study designs comparing different classes of antibiotics the
antibiotics had a similar efficacy with each other. However, at 7 wo
15 days follow up, the risk of clinical failure was stadistically signif-
icantly lower for amoxicillin-clavalanase than for cephalosporins,
bue the significance of the difference disappeared at longer follow

up.

Applicability

Setting and diagnostic methods

As the role of the radiographs in diagnosing acute sinusitis is con-
troversial, we decided to include trials that included participants
only on clinical criteria. The diagnosis of acute maxiflary sinusi-
tis was based solely on clinical diagnosis in two srudies (Haye
1998; Merenstetn 2005}, confirmed by radiograph in two studies
{Axelsson 1970; van Buchem 1997) and confirmed by computer
tomography (CT) scan in two studies (Lindback 199Ga+Lindback
1996h; Lindback 1998a+lindback 1998b). In the study by Lind-
baek 1996 (Lindback 1996a+Lindback 1996h) the acure maxil-
lary sinusitis was confirmed by CT scan showing opacity or air-
fluid level, the studies with radiograph also accepted participants
with mucesal thickening, Two studies reported that bacteriologi-
cal samples were taken. The study by Lindback 1996 (Lindback
199Ga+Lindbaek 1396) reported thae in 58% of participants bac-
teriotogical specimens obrained from the nasopharynx grew bac-
terta connected with sinusicis, The study by Flaye 1996 reported
that only in some samples taken from the posterior part of the
nasal cavity, growth of pathogenic bacteria was obtained. On the
whole, the proportion of participants with true bacrerial sinusicis
remained unclear in the placebo-contrelled studies. Participants

in five of the six placebo-controlled studics were recruited from
communicy-based general practices, Thus the results in this review
are valid in general practice setting where these kind of patients
are frequently treated.

Strengths and weaknesses of diagnostic options

The diagnosis of acute sinusitis is challenging in primary care, es-
pecialty differentiating between a viral or bacrerial origin of disease.
The high proportion of participants that impraved in the non-an-
tibiotic group indicates that only some of the participants defined
(by ehese criteria) as having acuse sinusitis benefit from antibiotic
treatment, Clinical examination is sensitive in ruling out sinusitis
(Williums 1993) but not in identifying bacterial discase. Specific
methods would be nceded to find the subgroups of patients that
might benefit from antibiotics. Some official opinions support the
practice of diagnosing acute maxillary sinusitis by clinical exami-
nation. For example, the expert panel of five national societies in
the USA has stated that sinusicis can be diagnosed, in the majority
of patients, by using only the history and physical examination (
Meluer 2004). In the referral guidelines for imaging of the Fu-
ropean Commission, radiograph is not indicated as a routine di-
agnostic mechod (FECRD 2007), Further, it states that thickened
mucosa is a non-specific finding and may occur in asymptoematic
patients. CT scan has a role in cases of treacment failure suspicion
of complications or malignancy or when surgery is considered (
ECRP 2007; Melrzer 2004). In Nordic countrics, the diagnosis of
sinusitis is often confirmed by means of an ultrasound device that
is suitable for primary care bug requires training and experience
in its use. Sinusitis can be ruled out in patients with no Auid re-
tention in sinuses with this method, which may reduce the use of
antibiotics (Puhakka 2000; Varonen 20030).

Duration of signs and symptoms

Bacterial sinusitis is more probable if the signs and spmptoms have
lasted at least seven days (Meltzer 20404), and therefore studies with
shorterillness duration without confirmed diagnosis by radiograph
ar culture were excluded. Acure exacerbations of chronic sinusitis
were considered as part of the chronic form of the disease, which isa
separate and more complicated entity, often related to background
factors that have an effect on recovery. Therefore, studies with
acute exacerbations of chronic sinusitis were included only if chey
reported separately data on the subgroup with acute sinusitis, o
if not reporred separacely at least 80% of participams with acute
sinusitis.

Adverse effects

The adverse effects rates of penicillin and amaxicillin differed
among the placebo-controlled studies. In one study (Axelsson
1970) the rate for penicillin was 8% (in the control group 6%%) and
in another study (Lindback 199Ga) 59% (in the placebo group
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36%). The adverse effect rate for amoxicillin was 23% and 28%
in wo scudies {Merenstein 2003 van Buchem 1997) and 56%
in one study (Lindback 1996b), while the rate for placebo was
12%, 9% and 36%, respectively. The most commenly reporred
adverse effects in antibiotic groups were: gastreintestinal problems
(for example, diarthoea, abdominal pain, vomiting) and skin rash,
However, drop-outs due to adverse effects were rare (1.4%) for
penicillin, amoxicillin and azithromycin in the placebo-conerolled
studies.

In the antibiotic versus antibiotic comparisons, the drop-outs due
to adverse elfects occurved significantly less often in the macrolides
(Comparison 02, Ourcome 06} and cephatosporing (Comparison
02, Qutcomie 03) compared to the amoxicillin-clavulanate group.
In 2 of the 14 studlies, the drop-out rate due to adverse effects in che
amoxicillin-clavulanare group was about 10%, in the macrolide
and cephalosporin groups the drop-out rate due to adverse events
was under 2%, except in one with a drop-out rate of 3% . One
problem in the sinusitis trials is thac standardized informarion on
side effecrs is available in less than half the cases {loannidis 2002).
Tt may be that the true rate of side effects equals or even exceeds
the marginal benefits of the trearments.

Methodological issues affecting the results

Diagnosis
The data of all placebo-controlled studies were combined despite
which antibiotic was used because we ancicipated that there would
be only a few placebo-controlled studics available in the analyses.
Further, we saw that it was presumable chat researchers in different
countries had had local reasons for selecting particular antibiotics
for their trials, wking into account for example, local resistance
rates to antibiotics among community-acquired pathogens. We
expected that the diagnostic methed in che individual study (clin-
ical diagnosts alone/radiological confirmation) would have had an
-influence on the results. However, the analyses did not show sta-
tistically significant heterogeneity between che individual study
results. Clinical diversity was, however, seen in the study by Lind-
back 1996 (Lindback 1996a+Lindback 1996b) compared to che
other studies. This study differed in accepting solely participants
with opacity or Ruid-level in the sinuses, not with mucosal thick-
eningalone, by using CT scan. The study also reported pathogenic
Lacteria connected with acute sinusitis in 58% of participants, It
is obvious chat the participants selected for this study represented
participants with a more severe pattern of discase. If the study by
Lindback 1996 is excluded from che analyses because of the clini-
cal diversity, the statistical significance for antibiotics disappears in
the meta-analysis in the cases where the outcome is failure, defined
as Jack of cure or improvement.

Definition of cure

The definitions of cure, improvement and Failure in individual
stulies can influence the data exteaction and the results, both at
study and meta-analysis levels, especially in cases where there are
only a few studies available in the analyses, In studies with a di-
chotomous classification of the outcomes, the criteria can be dif-
ferently defined than in the studics with mulci-level classificacions
of cure ane improvement. In this review, one study classified the
suceess dichotomously. Most categories were used in the studies by
Lindbaek 1996 (Lindback 1996a+Lindback 1996h) and Lindbaek
1998 (Lindback 1998a+iindback 1998b). The outcomes were
classified into five categories: restored, much beuer, somewhat bet-
ter, unimproved and worse, Two other studics reported outcomes
in three caregories and one in four categories, Dichotomising dif-
ferent outcome classifications in individual studics causes some
uncertainty in the analyses.

Timing of outcome measurement

In this review the primary outcome was the failure at 7 to 15 days
after che start of the rreatment because recovery frem acute maxil-
lary sinusitis takes generally more than one week (Crvaltier 2005).
However, fram the patients’ perspective, fast symptom relief is im-
portant and data is needed also on short-term improvement, The
placebo-controlled studies in this 1view gave insufficient infor-
mation t make conclusions on the shorr-term improvement of
patients’ symproms. On the other hand, longer follow up rimes
would be necded o assess the efficacy in the longer term and to
assess potential adverse effects. There is some evidence from other
respiratory tract infections that the use of antibiotics increases re-
lapse rates and may end up increasing ancibiotic consumption (
Arasan 2009: Joki-Brkkili 2000), Therefore, in optimal circum-
scances, the sinusitis trials should monitor signs, infection rates
and drug use aver one year.

Duration of treatment

One of our aims was to evaluate the effect of short and long courses
of antibiotics. Qur view is that for this purpose, antibiotic versus
antibiatic study designs without non-antibiotic group are not valid
enough. Unfortunarely, there were no placebo-controlled scudies
available to undertake this comparison. Because antibiorics also
havesside effects, more placebo-controlled trials are needed ro focus
on finding the optimal duration of treacment and those subgroups
that might benefit from the recatment, The same applics to other
respiratory trace infections in primasy health care,

Antibiotic versus antibiotic comparisons

Amoxicillin and penicillin have the advantage of low cost but are
often recommended at a three-times-a-day dose, a dosing sched-
ule associated with decreased compliance compared to once or
twice daily regimens. A more serious concera is the rising preva-
tence of beta-lactamase-producing organisms and penicillin and
macrolide resistant pneumococci. In eight studies comparing non-
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penicillin antibiotics to a beta-lactamase sensitive penicillins, clin-
ical outcomes were virtually identical. These studies were con-
ducted mostly in the 1990s, four of them in the USA, three in
Nordic countries and one in Switzerland.

Among the newer, extended-spectirum antibiotics, the long-term
cfficacy (at 16 to GO days follow up) was similar but amox-
icillin-clavulanate had significantly more adverse cffects than
cephalesporins and macrolides. At 7 to 15 days follow up, how-
ever, the risk of clinical falure was statistically significantly lower
for amoxicillin-clavulanate chan for cephalosporins, bur the sig-
nificance of the difference disappeared at longer follow up. The
studies were conducted in the 19905 and 2000s.

None of the antibiotic preparations was superior 1o each other.
Given the similar efficacy, the differences in the adverse effects,
costs, and risk of promoting bacterial resistance should be consid-
ered when choosing antibiotic treatment for acute sinusitis,

AUTHORS’ CONCLUSIONS

Implications for practice

Antibiotics cause a small treatment effect in patients with uncom-
plicated acute sinusitis in a primary care setting with symptoms
for more than seven days, However, 809 of patients treated with
a placebo also improve within two weeks. The clinician needs to
weigh the moderate benefits of antibiotic treatment against the
potential for adverse effects at both the individual and general
population level.

Implications for research

Given the small number of erials, addidonal good-quality placebo-

controlled trials are needed to identify the potential subgroups
of sinusicis paticnts that may benefic from andbiotics, Different
treatment durations should also be swdied in placebo-controlled
settings, Diagnosis should be made on pre-specified clinical cri-
teria which also allow subgroup analyses according to severity of
the disease. Special attention should be paid to identifying the
prognostic facvoes of sinusitis and in finding factors that poten-
tially modify the trearment effect, such as co-morbid conditions
{for example, asthma, allergies), lifestyle and other individual fac-
tors (for example, smoking), Effects on functional status, work
performance and quality of life may provide impoertant additional
information, The trials should be double-blinded, with adequate
allocation and concealment procedures, and should report clinical
outcotmes and time to clinical response. Large trials may be needed
to identify clinical predictors of the need for antibiotics.
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