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Comparison of antibiotics with placebo for treatment of
acute sinusitis: a meta-analysis of randomised controlled

trials

Matthew E Falagas, Konstantina P Giannopoulou, Konstantines Z Vardakas, Geerge Dimopoutos, Drosos E Karageorgopoutos

We did a meta-analysis of randomised controlled trials (RCTS) to assess the therapeutic role of antibiotics for acute
sinusitis compared with placebo. Eligible studies were retrieved [rom PubMed and Scopus. 17 double-blind RCTS
were included (three involving children), Acute sinusitis was diagnosed with clinical criteria in nine RCTs, imaging
studies in six RCTS, and microbiological or laboratory methods in two RCTs. Amoxicillin was used in ten of 23 antibiotic
treatment groups, To account for potential statistical heterogeneily between studies, a random-effects modef was used
for all analyses, Compared with placebo, antibiotics were associated with a higher rate of cure or improvement
(2648 patients, odds ratio [OR]} 1-64 [95% CI 1.35-2-00], data from 16 RCTS), or cure alone (1813 patients, OR 1.82

[1-34-2-46], 12 RCTs), but also with moxe adverse events (1963 patients, OR 1.87 [1.21-2.90], 12 RCTs), The rate of

symptom resolution was faster with antibiotics in most RCI5. Disease complications, disease recurrence, and study
withdrawals because of adverse events did not differ between compared treatments. In conclusion, use of antibiotics
for acute sinusitis confers a small therapeutic benefit over placebo with a corresponding rise in the risk for adverse
events. We suggest that antibiotics should be reserved for carefully selected patients with a higher probability for

bacterial disease,

introduction

Paranasal sinusitis is a group of disorders characterised by
a constellation of symptems, including nasal congestion
or obstruction, discharge {which can be purulent),
postniasal drip, a feeling of facial pain or pressure,
alterations in the sense of smell, fever, headache, cough,
dental pain, and halitosis, among others. If sinusitis
symptoms have a sudden onset and are present for no
more than 4 weeks, then the disorder is defined as “acute”,
The origin of sinusitis symptoms is an inflammatory
reaciion involving the mucous membranes of the nasal
and paranasal cavities and the fluids within these cavities.*?
'The combined term “acute rhinosinusitis”, which is used
interchangeably with the term “sinusitis”, indicates that
acute sinusitis usually develops in the context of preceding
acute rhinitis (common cold},’ and also that, in many
cases of acute rhinitis, there is radiographic evidence of
involverent of the paranasal sinuses.**

Acute sinusitis is commonly infectious in origin,
although allergy and local irritants can produce similar
sympioms,® The infectious agents involved in its actiology
are mostly viral, but a viral infection may evolve inte a
bacterial infection. Fungal pathogens might also be
encountered in the immunocompromised host” Among
bacterial pathogens causing sinusitis, Streplococcus
preumoniae and Haemophilus influenzae are the most
prevalent in adults.® Moraxella catarrhalis should also be
considered, particularly in children.®

Acute bacterial sinusitis can complicate an estimated
0-5-2% of upper respiratory viral infections in adults,""
although the proportion might be appreciably higher in
young children.” However, in selected patients presenting
to primary-care services with manifestations of acute
sinusitis, bacterial disease can be diagnosed by either
sinus puncture or radiological methods in approximately
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509%.% Nevertheless, physicians tend to prescribe
antibiotics it up to 98% of such cases."™”

Acute sinusitis accounts for almost 3 million
ambulatory-care visits annually in the USA™® Acute
and chronic sinusitis taken together are estimated to
affect 169 of the adult US population,” and represent
the fifth leading cause for antibiotic prescriptions in the
community.® The total annual health-care expenditures
directly associated with this group of disorders have
been calculated to be $3-4 billion in the USA, of which
a substantial proportion accounts for medication
costs.”

Given the substantial disease burden caused by acute
sinusitis, various professional societies and authoritative
committees have issued recommendations regarding the
selection of the appropriate antimicrobial agent in
patients with sinusitis (table).**# However, whether
antibiotics should be prescribed in patients with acule
sinusitis remains a controversial issue. ™ The US Foed
and Drug Administration has proposed that new
antibiotics to be approved for acute bacterial sinusitis
should show superiority over either an active agent or
placebo,™? partly because an appropriate non-inferiority
margin is difficult to set. In this context, we aimed to
further assess the effectiveness and safety of antibiotic
treatment in patients with acute sinusitis by doing a
meta-analysis of relevant randomised placebo-controlled
trials.

Methods

Data sources

We searched PubMed database {July, 1965, to januaty,
2007) to identify relevant randomised controlled trials
(RCTs). An updated search was done in May, 2008. The
following search terms were used: "placebo AND
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(sinusitis OR rhinosinusitis OR sinus infection) AND
(antibiotics OR anti-bacterial agents OR anti-infective
agents OR anti-microbial agents OR drug therapy)”. No
limits were set for this search, We did a secondary
search in the Scopus database to identify any additional
article satisfying the inclusion criteria of our
meta-analysis. We also hand-searched bibliographies of
relevant articles,

Study selection process

All retrieved articles were screened on the basis of title
and abstract, Full-text papers weie obtained for studies
selected for further evaluation. We included in the
meta-analysis RCTs done with a double-blind method
that compared treatment with any antibiotic versus
placebo for patients of any age with acute sinusitis of any
location. The diagnosis of acute sinusitis in the included
RCTs was required to be determined by either clinical
criteria, or by positive radiological, microbiological, or
laboratory tests in patients with appropriate clinical
manifestations. With regard to clinical criteria, we

accepted those used in each of the reviewed RCTs if they
explicitly stated that patients with a clinical diagnosis of
acute sinusitis were exclusively enrolled. RCTs that
assessed patients with mixed types of sinusitis (allergic,
recurrent, or chronic sinusitis, or acute exacerbations of
chronic sinusitis) or mixed types of upper respiratory
tract infections were included if data on the subgroup of
patients with acute sinusitis were specifically reported, or
if a clinical diagnosis of acute sinusitis could be supported
for more than two-thirds of the study population. A
clinical diagnosis of acute sinusitis was inferred by the
presence of at least two major criteria, or of at least one
major and two minor criteria, or of nasal purulence at
rhinoscopy in the appropriate clinical setting, as defined
by Lanza and Kennedy.' Alternatively, sinusitis-like
symptoms were required to be present and not improving
after 7 days from onset, or to be worsening after 5 days
from onset. We excluded RCTs published in languages
other than English, Spanish, French, Nalian, and
German, and trials presented as abstracts in scientific
conferences.

Second-line
ticatment

Mild symptoms

Amoxicillin—clavulanic
acid; cefuroxime

Canada® France™ Germany™ Spain' UsAs UK
Treatment recommendations
First-line treatment  Amexicillin Amoxicillin-clavulanicacid;  Amoxiciling* Amexicillin Amovicillin

second and third-
generation cephafosporins
{except cefixime)

aminopenicillin plus
B-lactamase inhibitor;
second-generation
cephalosporins; macrolides-
ketolides; co-trimoxazole;
clindamycin; doxycycline

Fluoroquinolones

Recommendations based on severity of symptoms and selected other factors
Symptematic treatment;*
amoxiciliin {high-dese)

Fluorequinclones;*

Amoxicillin-
clavulanic acid;*
fluoroguinolones

Amoxicillin-clavulanic acid
{high-dose); fluaroquinolones
{including gemifloxacin}

Moderate symptoms

amoxiciliin-clavulanic acid
{high dose); telithromycin

Severe symptoms

Aminopenicillin plus
B-lactamase-inhibitor;*
semnd.generatiun
cephalosporins;*
cefotaxime;* third-

Third-generation
cephalosporins
(intravenously);*
amoxicillin-clavulanic acid
(intravenously)

First-line: deoxycycline;
co-timoxazale,
Second-line:
macrofides;
flueroquinolones

Alergy to B-lactams

Maxiilary sinusitis of

Pristinamycin

generation cephalosporins;
fluoroquinalones (including
ciprofloxacin)

Amoxiciliin~lavutanic acid

Boxycycling;
macralides

First-line; co-trimoxazale;
maceolides. Second-line:
fluoroquinolones

Amaxiciliin plus

dental origin

(high dose);*

moxifloxacing* clindanycin

or metronidazole with or
without amoxicillin (high

metronidazole

dose); levafloxacin

“Treatment of cheice, Fluoroguinclones Include moxifloxacia and levofloxacia.

Table: Tr_.ea__tm_ent gbidelinés for adults with acute sinusiiis in different countries
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Data extraction

For each study included in our meta-analysis, two
investigators {(KPG and DEK) independently extracted
and tabulated data on study design, demographics of the
study population, inclusion and exclusion criteria,
duration of symptoms before treatment, number of
randomised and clinically assessable patients, along with
the duration and dosage of the compared regimens and
the use of additional medications; data on the patient
outcomes of cure or Improvement, complications,
recurrence, and adverse events were also recorded.
Potential differences between the two reviewers were
resolved in meetings of all investigators,

Outcomes

The primary effectiveness outcome of the meta-analysis
was cure or improvement, between days 7 to 15 from the
beginning of treatment, in clinically assessable patients.
Cure was defined as complete resolution of symptoms
and signs related to acute sinusitis or presence of residual
symptoms of the mildest degree only; improvement was
defined as partial resolution of symptoms and signs
related to acute sinusitis, The clinically assessable
population comprised patients that satisfied the criteria
for eligibility set in each of the included RCTs, Secondary
effectiveness outcomes included cure alone, time to
resolution of symptoms, complications ({including
secondary local infections that could be attributed to
acute sinusitis and progression te severe or chronic
disease), and recurrence (defined as reappearance of
symptoms and signs of acute sinusitis after the course of
treatment in a patient who had previously been classified
as cured). The safety outcomes of the meta-analysis were
total adverse events, and withdrawals because of adverse
events.

Quality assessment

The methodological quality of the included RCTs was
assessed with the use of the Jadad criteria,” which include
assessmentof the randomisation and blinding procedures
as well as the provision of data on study withdrawals,
According to these criteria, the maximum score that can
be assigned to an individual RCT is 5 points, and a score
of at least 3 points is considered to denote high
methodological quality.”

Statistical analysis

Statistical analyses were done by use of Review Manager
vergion 5.0 software (Cochrane Collaboration). Pooled
odds ratios (ORs) and 95% Cls were determined by use
of the DerSimonian-Laird random-effects model.®
Statistical between-study heterogeneity was assessed by
using the 2 test and the ¥2 test, Publication bias was
assessed by uge of a funnel plot.” Differences between
subgroups were assessed on the basis of the x? statistic.
For all tests done, a p value of less than 0-05 was
considered to denote statistical significance,
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194 potentially refevant articles
retrigved from PubMed
database

165 articles exciuded after reviewing the title
and abstract
38 irrelevant to the focus of our review
24 reviews articles
36 compared Lopical agents, herbal medications,
ar ather non-antibiotic agents
43 facused on chronic or alfergic sinusitis,
rhinitis, er asthisa
6 focused on surgery
9 not placebe-controlled trials
9 axperimental animat studies

A

29 articlos selected for further
assessment

13 studies did not meat our inclusion criteda
1 had no double-blind design
1hat no fRCT
4 had no placebo control group
2 studlos analysed previously published RCTs
4 hadl no spacific data provided
Lwritten in anather language

1 article identified through updated PubMed search

- Ne additional articles identified through Scopus search

v
17 articlesincloded in full
meta-analysis

Figure 1: Elow diagram of the selection process of articles for inclusion in the
meta-analysis

Results

Figure 1 shows the process used to select potentially
relevant studies for inclusion in our meta-analysis, We
initially screened 194 publications retrieved from the
PubMed database, of which 16 fulfilled the criteria for
inclusion in this meta-analysis. No additional studies
were included after a secondary search in the Scopus
database. However, one additional RCT that was eligible
for inclusion was identified through our updated PubMed
search,

The main characteristics of the 17 overall RCTs included
in the meta-analysis are shown in webtable 1% All
studieswererandomised, double-blind, placebo-controlled
trials, with a Jadad score of 4 or 5, and were done mainly
in the USA and European countries. In ‘total,
3291 outpatients (2915 adults and 376 children) were
randomly assigned to receive study treatments in the
clinical trials included in the meta-analysis.

With regard to the inclusion diagnostic criteria used,
imaging studies of the paranasal sinuses, including plain
radiography, computed tomography, and ultrasonography,
were used for the verification of the clinical diagnosis of
acute sinusitis in six of the 17 trials, »##+-9 Bacteriological
diagnostic methods were used in one trial,” labaratory

See Online forwebtable 1
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See Online forwebtable 2

methods (measurement of inflammatory markersj in
one trial® and the remaining nine trials used clinical
criteria alone for the diagnosis of acute sinusitis; a
minimum duration of symptoms of at least 7 days was
required in four trials (10 days in two trials,** 7 days in
the other two trials®*).

All study medications were given to patients orally. The
most commonly compared antibiotic was amoxicillin
in ten RCTsjeseava0- fllowed by phenoxymethyl-
pericillin in four RCTs,*#%* amoxicillin—clavulanic acid
in three RCTs,**' whereas doxycycline was given in two
RCTs,"* azithromycin in two RCTs,** cefuroxime in one
RCT” and ciclacillin in one RCT (webtable 1}.” Of note,
five RCTs had more than one antibiotic treatment group.
Data on compliance to allocaied treatment were scarce,
and thus were not included in ocur analysis. The
percentage of randomised patients in the antibiotic
treatment groups that were judged as clinically assessable
was 91. 5%, which was similar to the respective percentage
of patients randomly assigned to placebo (90.0%). The

use of concomitant ancillary treatments, such as
paracetamol, other analgesics, or decongestants, was not
allowed in two of the included RCTs {data not shown),**

Webtable 2 shows the data on different outcomes that
were extracted from each study and entered in the
meta-analysis, A greater proportion of patients with acute
sinusitis were cured or improved with antibiotic
treatment compared with placebo {2648 patients, OR
1.64 [95% CI 1.35-2.00}, data from 16 RCTg* 9%
figure 2). For studies that reported on cure separately,
more patients were cured with antibiotic treatment
compared with placebo (1813 patients, OR 1.82
[C1 1-34-2.46), 12 RCTg;emswasonst figyre 3), In the
ten trials that specifically compared amoxicillin to
placebo, cure or improvement was more lkely in patients
who received amoxicillin alone {1702 patients, OR 1.48
[1 N 17_1 R 89])‘3(‘JR,59.‘|I—4].47,49-5|

Eight of the included RCTs provided information on
time to resolution of symptoms, #2605 Three of
these RCTs reported on the time to resolution of specific

Test for heterogencily: ¥*+12-20, df=8 (p~=0-14), =34-4%
Test for overall effect: 2-3.54 (p~0-0004)

Total {random-effects model) 1094/1417  835/1231
Test for heterogeneity: ¥*=15.50, df=15 {p=0.42), I'=3-2%

Test for averall effect: Z=4-90 {p<0-00001)

n{N OR Weight OR{95% ()
Antibiotics Phacebo
Assessmient at 14-15 days
Van Buchem {1997)% 871105 78101 — B 792% 1:43(0-72-2-84)
Garbutt (2001} 85/106 43/55 ——E 595% 113{051-2:51)
Bucher (2003)* 95/124 93126 e 11-14% 1-16 (0-65-2:07)
Varonen (2003} 70185 35/57 L 6.08% 215 (0-98-4-74)
Ksisto (2005 32135 17 A e 1.79% 2-06(0-47-8-99}
Meltzer (2005)% 2131231 192/219 b il 9-45% 1-66(0-89-3-12}
Merenstein (2005)Y 32/56 25160 T—%— 6-94% 1-87{0.89-3.90)
subtotal {random-effects modeh) 614742 501/655 0 49:26% 151 (1-14-1-90)
Tast for heterogeneity: =269, df=6 {p=0-85). '=0%
Test foroverall effect: 7=2-92 (p=0-004)
Assessment at 7-31 days
Gananca (1973)% 28130 11420 e —— +37% 1145 (213-61-67)
Wald (1986)" 46/58 2438 . 4-44% 256 (101-6-46)
Lindbaek (1996} §1/83 9/44 I E— 137% 519{0-96-27.56)
Haye (1998)* 80786 72182 e 341% 185{0-64-5-35)
Lindbaek (1998)" 37442 18721 Ems | Bacmacee 1-64% 1-23(0-26-574)
Hanson (2000 51/68 2959 L 672% 110 {1-4/-657)
Kaiser (2001)* 7138 26/44 o 4:48% 170{067-4-28}
De Sulter (2002)% 590170 47h64 R 16.66% 132(083-2-10)
Williamson (2007)% 714100 74107 - 10-64% 1-24 (0-69-2.24}
Subkotal (random-cffects model) 4807675 334/576 $ 50-24% 1.95 (1.35-2-81)

1.64 (1-35-2-00)

0 100.0%

001

Favouwrs placobo

H T 1
01 H 10 100
Favours antibiotics

Figure 2: Patients with acute sinusitis who were cured or improved with antibiotic treatment compared with placebo

Verticat line indicates no difference between compared treatments. §5% Cis are shown by herizontal lines. Squares indicate paint estimates, and the size aof the
squares indicates the weight of each study in the meta-analysis. Pooled adds ratios (95% (1) are also shown. Reference 48 did not provide specific data on the
outcome of cure ar improvement and thus was not included in the analysis cegarding this outcome.
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OR Weight OR (95% Cl}

niN
Antibiotics Placebo
Gananca (1973)" 15/30 0420 e 1.04% 4100 (2-27-73950)
Wald (1980 1858 15435 il 7.39% 2:53{1.07-5.99)
Lindbaek (1996)% 32/83 5H44 R 5-87% 4-89(1.75-13.72)
Van Buchem (1997)% 68/10% 537101 | — 11.27% 1.66 (0-95-2-91)
Haye (1998)* 50/86 26/82 —— 10-18% 2-99 (1.59-5-63)
Lindback {1998} 15/42 921 p— . 558% 0-24{025-2:16)
Hansen {2000)* 51/68 29/59 e B 8467% 330 (147-657)
12a Sutter (2002) 56/170 471164 Heé— 172-83% 132 (0-83-2-10)
Bucher {2003)* 05/124 934126 —f 1103% 116 (0-65-2.07)
Kristo (20057 20335 2437 — 6-59% 1-29{050-3-32)
Merensteln (2005)% 32156 25160 1o 876% 187 (0-89-3-90)
williamson {2007)% 714100 71107 B 10-81% 124 (0-69-2:24)
Total (rmndom-effects model} 5481957  394/856 & 100.00% 1.82{534-2-46)
Test for heteragenaily: y'=21-83, df=11 (p=0-03), #-49-0%
Test for ovesall effect: Z=3-87 (p=0-0091)
I T 1 1
001 01 1 10 100
Favours placebo Favoirs antibictics

Figure 3: Patients with acute sinusitis who were cured with antibiotic treatment compared with placeho
Vertical line indicates no difference between compared treatments. 95% Cls are shown by horizontal lines, Squares indicate point estimates, and the size of the
squares indicates the welght of each study in the meta-analysis. Pooled odds ratios (5% () are also shown.

symptoms ouly, such as facial pain and purulent
thinorthoea %% Although  findings are not
comprehensive, most of the relevant RCTs reported faster
symptom resolution in patients receiving antibiotics than
in those receiving placebo, although this was not always
Signiﬁcantl3‘),‘].01.45.48.50

More patients treated with antibiotics had any adverse
event compared with those treated with placebo
(1963 patients, OR 1.87 [1.21-2-90], 12 RCTg; -
figure 4). The proportions of patients who withdrew from
clinical rials because of adverse events was not significantly
different between those treated with antibiotics and those
with placebo (3013 patients, OR 1.42 [0.74-2.72),
17 RCTs) 2 Patients who were treated with antibiotics had
a greater incidence of diarrhoea or other gastrointestinal
disturbances than those treated with placebo (2403 patients,
OR 2.28{1-24-4-21], 14 RCT), #4552 No difference was
found with regard to disease complications (1815 patients,
OR 0-68 [0:22-2-09}, nine RCT)“r#4448% or disease
recurrence (1421 patients, OR 1.12 [(.79-1.59], six
RCTs)™#54% i patients treated with antibiotics compared
with those treated with placebo.

Results of our subgroup analyses are shown in figure 5.
We found no differences in cure or improvement by
age-group (p=0-95), diagnhostic criteria (p=0.30), timing
of assessment (p=0.43; figure 2), or year of publication
(p=0-21).

With regard to the primary outcome of cure or
improvement, characteristics of potential publication bias
were detected in one of the included RCI5.% The enhanced
therapeutic effect associated with antibiotic use in this
RCT could alternatively be attributed to the particular

www.thelancet.com/infection Vol 8 September 2008

diagnostic method used (culture of  purulent
nasopharyngeal secretions), as has been shown in other
trials that have used this method® The statistical
heterogeneity conferred by this trial was of a very mild
degree (12=3.2%, p=0-42 for the y2 test}, and a subsequent
sensitivity analysis that excluded this trial did not
appreciably influence the findings of the meta-analysis
with regard to cure or improvement of patients with acute
sinusitis (2598 patients, OR 1.59 [95% CI 1.31-1.93],
15 RC’I‘S)I]MJEFH

Discussion

The main finding of our meta-analysis is that cure or
improvement of patients with acute sinusitis, within a
timeframe of 7-15 days from the initiation of treatment,
was more likely with antibiotic treatment than with
placebo, The association of antibiotic treatment with
greater clinical success was consistent in the secondary
analyses on the outcome of complete cure alone, and the
comparison limited to amoxicillin versus placebo. No
significant differences were detected in the comparisons
between different subgroups of patients. However, in the
subgroup analysis limited to children, only a small
number of patients wete included. No differences were
shown between antibiotic and placebo treatment with
regard to disease complications and recurrence. However,
antibiotic treatment for acuke sinusitis was associated
with a higher number of patients with adverse events
than with placebo. This seemed pronounced when
gastrointestinal  adverse evenis were separately
considered, Study withdrawals because of adverse events
did not differ between compared treatments. Of note,
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v OR Weight CR{G5% Cl}
Antibiotics Piacebo
Gananca (3973)% 330 220 [N - E— 4025 180 {-15-6-50}
Wald (1986} 6/58 35 _— 484% 1-90(0.36-10.00)
Lindhaek (1896 49/86 16/44 [ — 10.82% 232 (110-4-90)
Stabman (1997)" 17{98 294 —— 556% 9.65 (216-43-06)
Yan Buchem (1997} 307108 10/106 ——— 10-57% 364 {1-70-802)
Haye (1998)* 24187 1582 . 10.97% 170 (0-82-3:.53)
Hansen {2000)* 13471 2462 [T * B 5:39% 672 (1-45-31-11)
Garbutt {2001)" 524106 27155 — 1171% 100 (0-52-3-92)
Varanen (2083)" 32/82 13/48 el 10-5G% 172{0-79-374)
Kristo (2005) 1/3% 237 B 267% 051 (0-04-5-94)
Meltzer (2005)* Bd4/251 96{252 - 14-24% 082 (057-1-18)
Maranstein (2005)% 13/57 759 i B-65% 219{0.B1-5.98)
Total (random-cffects model) 324/1069 1941894 $ 100-00% 187 (321-2:90)
Tast for hoterogeneity: 3*=30.01, df=11 (p=0-002), I=63-3%
Tesl for overall effect: 2=3.80 (p=0.00%)
f T T 1
001 0 1 10 100
Favours antibiotics Favours placeho

Figure 4: Patients with acute sinusitis who presented adverse events with antibiotic treatment compared with placebo
Vertical line indicates no difference between compared treatments. 95% Cis are shown by horizontat lines. Squares indicate point estimates, and the size of the
squares indicates the weight of each study in the meta-analysis. Pacled odds ratios (95% Cl) are also shown.

events in the latter analysis, and in the analysis of
comphications, were relatively rare.

Despite the consistency and statistical power of the
association of antibioctic treatment with superior clinical
success in acute sinusitis compared with placebo, the
magnitude of the therapeutic effect does not seem to be
large. Specifically, the overall crude proportion of cure or
improvement in all patients assessed in the antibiotic
treatment groups compared with placebo was 77-2%
versus 67.8%. This apparently small difference might be
related to various factors, such as the inclusion of a
substantial number of patients without disease of
Dbacterial origin, the high rate of spontaneous resolution
of symptoms in acute bacterial sinusitis even in some
patients not micrebiologically cured, the persistence of
symptoms caused by factors other than treatment failure,
and the confounding effect of the administration of
ancillary treatments,”***

The potential inclusion of a substantial percentage of
patients with acute sinusitis of non-bacterial cause might
De attributed to the fact that none of the included studies
was based on the standard of reference for the diagnosis
of bacterial disease (ie, sinus puncture and quantitative
culiure of the aspirated specimen). Culture of endoscopic
samples obtained from the middle meatus, which could
be a reliable surrogate test for the diagnosis of bacterial
disease in adult patients,” was also not used. The various
diagnostic studies used in the RCTs analysed, such as
culture of nasopharyngeal secretions, imaging modalities,
and measurement of inflammatory markers, have
generally shown moderate accuracy in differentiating
between bacterial and viral causes of sinusitis. "

With regard to clinical criteria, no single symptom or
sign can be reliably used for the diagnosis of acute
bacterial sinusitis.” Moreover, the presence of any of the
common clinical manifestations of the disease does not
confidently predict a beneficial treatment effect of
antibiotics.®* Rather, the presence of a constellation of
symptoms and signg should be considered in making a
clinical diagnosis of acute bacterial sinusitis.'"*¢
Additionally, the possibility of a bacterial cause of acute
sinusitis is thought to increase substantizlly as symptoms
persist for a longer duration of timef A strategy of
so-called “watchful waiting” for 7-10 days before
initiation of antimicrobial treatment is a valid therapeutic
option for acute sinusitis.”* Despite these principles,
bacterial sinusitis tends to be over-diagnosed by clinical
criteria in nearly 50% of cases.”

In this meta-analysis, the therapeutic effect of antibiotics
compared with placebo seemed greater in the subgroup of
trials that used imaging criteria for the diagnosis of
patients with acute sinusitis than in those that relied on
clinical criteria alone. However, this difference did not
reach significance. The predictive value of radiological
abnormalities with regard to the effectiveness of
antibacterial treatment for acute sinusitis might have been
higher if only patients with radiological signs of complete
opacification or air-fluid level in a paranasal sinus were
considered, excluding those with mucosal thickening
alone.® Radiological confirmation of a clinical diagnosis of
acute sinusitis has been suggested as a discriminatory
factor in selecting patients who are likely to show dlinical
benefit from antibacterial treatment.® However, in most
primary health-care systems, radiological studies are nat
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Favours placebo

Patients {n) OR OR {95% CI)

Age-group
Adults (13 trialg)ie¥naenesses: 9399 et 166 {1.32-208)
Children {3 trials)#1! 326 e | 106 {0-95-2-90)
Dlagnostic criteria
Imaging (6 triafg)7ites5t 643 e 1-84{1:21-2-80)
Cliical criteria {8 trialg) o342 44 1828 [ 143 (114-1-80)
TimlIng of assessment
7-11 days (9 t(inls)ﬁ.ﬂqlhﬁé&ﬁz 1251 I — 195 (1-35-2‘81)
14-15 days (7 trialsy?* 14343 1397 e 1.51{114-1-49)
Year of publication
Before 2000 (6 teials) 4215 707 poomemene | 237 (131-3:92}
Adter 2000 (10 brials % 1941 [ 153 (1:24-1.90}

I T T LI T T [Ama |

01 02 04 06 081 2 4 6 B 10

Favours antibiotics

Figure 5: Subgroup analyses of patients with acute sinusitis who were cured or improved with antibiotic treatment cormpared with placebo

Vertical line indicates no difference between compared treatments. 95% Cls are shown by horizontal lines, Pooled odds ratios (CRs; 95% () are shown. Reference 48
did not provide specific data on the outcome of cure ar impravement and thus was not included in the analysis regarding this outcome.

routinely dene for the vast majority of patients with a
clinical suspicien of acute sinusitis.*

A factor that might have confounded the effect of
antibiotics compared with placebo for the treatment of
acute sinusitis in the RCTs included in this meta-analysis
is the use of ancillary therapies for symptomatic relief*
Although relevant data are inconclusive, there is evidence
that analgesics,™ topical decongestants,” nasal
corticosteroids,® antihistamines,* and even saline
irrigation,® may aid in the alleviation of sinonasal
symptoms. In moststudies included in our meta-analysis,
additional symptomatic treatment, usually nasal
vasoconstrictors and analgesics, was allowed, whereas
the administration of nasal corticosteroids was part of
the study experimental protocol in one of the included
trials.® In three studies that reported detailed relevant
data, use of ancillary treatmenits in the study population
reached 50%,"4* and seemed higher for patients in the
placebo groups than in those treated with antibiotics.

Acharacteristicofthe RCTs included in this meta-analysis
that should be pointed out is the exclusion of the most
severcly affected patients, or of patients with non-maxillary
sinusitis. This was stated in 12 of the 17 RCTg, #4003
Patients with disease of greater severity or sinusitis of the
frontal, ethmoid, or sphenoid sinuses are the most likely
to develop disease complications™” which could be
prevented by antibacterial therapy. This should be taken
into account when extrapolating the findings of this
meta-analysis to clinical practice,

An important measure of effectiveness of antibiotic
treatment for diseases with a high rate of spontaneous
resolution, such as acute sinusitis, is the time to
resolution of symptoms.® Although no pooled analysis
could be done for this outcome, most of the included
RCTs in which relevant data were reported concluded
that the use of antibiotics was associated with faster rate
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of symptom resolution. Additionally, the therapeutic
benefit of antibiotics compared with placebo tended to be
more pronounced (albeit not significantly) in the
subgroup of trials that assessed the outcome of cure or
improvement at an earlier timepoint in the course of
acute sinusitis.

In this meta-analysis, no difference could be shown
between antibiotic and placebo treatment for acule
sinusitis in preventing disease recurrence. Recurrence
was defined by clinical criteria, and thus it is expected to
include both relapse of disease with the same bacterjal
strain or reinfection with a new strain, The apparent lack
of effectiveness of antibiotics over placebo in preventing
disease recurrence might be an epiphenomenon of the
fact that the proportion of patients with disease of bacterial
aetiology at baseline that were subsequently cured, and
who are the most likely to suffer a relapse, might have
been greater in the antibiotic treatment groups compared
with the placebo groups, because of the effect of active
treatment, Moreover, underlying altergic sinusitis might
confound the assessment of recurrence if this is assessed
by clinical criteria.® Conversely, antibiotics might alter the
normal bacterial flora of the upper respiratory tract, which
is thought to constitute a naturally occurring defence
mechanism against reinfection.™

Complications of acute sinusitis, including progression
to chronic disease, were not found to differ significantly
between patients treated with antibiotics and those
treated with placebo. The only serious complication
reported, a brain abscess, developed in a patient treated
with placebo, who subsequently required surgical
treatment and recovered with a residual frontal
syndrome® The potential for development of serious
complications in patients with acute bactexial sinusitis,
such as local osteitis, periorbital infection, and intracranial
infection via direct invasion or haematogenous spread,

549




Review

Search strategy

and selection . . -

criterfa

These are described.

indetaitinthe
Methods sectionon
page 543.

550

should be considered in therapeutic decision-making, In
patients admitted to hospital for sinusitis, intracranial
complications can develop in 3-4%.% However, this
figure is much lower in the community, In well-treated
patients it can be lower than 1 in 10000.” Nevertheless,
sinusitis, because of its high incidence, might be the
underlying cause in 5% of cases of community-acquired
meningitis, and, especially when frontal, in a much
greater proportion of cases of brain abscess.™

Antibiotics given to patients with acute sinusitis were
found to be associated with a higher incidence of adverse
events compared with placebo. This difference seemed
more pronounced when gastrointestinal adverse events
were exclusively considered. The crude proportion of
patients in the antibiotic treatment group who developed
any adverse event was 30.3% versus 21.7% in
placebo-treated patients. Data on the grade of severity of
these adverse events were not systematically reported in
the included RCTS. Study withdrawals because of adverse
events, which could be used as a surrogate marker of
severity of adverse events, were relatively rare, without
significant difference between the treatment groups,

Apart from adverse events, other potential harms of
unnecessary antibiotic treatment of acute sinusitis should
also be considered.® At an individual level, aniibiotic use
carries the risk of subsequent infection with a
drug-resistant pathogen®* At the community level,
indiseriminate use of antibiotics contributes to an
increase in the level of drug resistance in bacterial
pathogens.®® This is of particular concern, since
antibiotics tend to be overused in routine clinical practice
for the treatment of acute sinusitis," which constitutes
one of the leading causes for antibiotic prescriptions in
the community? Finally, the economic burden of
inappropriate antibiotic use should also be considered.”

In interpreting all of the above aspects of antibiotic
treatment In acute sinusitis, several potential limitations
of this meta-analysis should be mentioned, First, various
diagnostic inclusion criteria and definitions of cutcomes
and methods for assessing outcomes were used in the
included RCTs, The heterogeneity in the diagnostic
criteria used for identifying patients with acute sinusitis
was substantial, particularly with regard to some of the
included RCTs, Specifically, two RCTs done by the same
group assessed patients with different types of radiological
abnormalities.”™ Another RCT included patients with
well-defined clinical criteria for the diagnosis of acute
sinusitis, but with absence of radiological abnortnalities ®
Moreovet, two RCTs included patients with mixed types
of upper respiratory tract infections; one of these studies
specifically reported treatment effectiveness data for the
subgroup of patients with radiologically confirmed
sinusitis,* whereas in the other study, most of the patients
had characteristics that qualified for a diagnosis of acute
sinusitis,®

With regard to the various methods used to assess
outcomes, most of the included RCTs share the common

feature that they focused on the resolution of symptoms,
partial or complete, over a relatively short time petiod
after the completion of therapy. The exceptions include
one RCT in which the primary outcome focused on the
complete resolution of facial pain in particular,® and
another RCT that reporied specific data on secondary
effectiveness outcomes regarding different types of
symptoms or signs (webtable 2), but not on the primary
effectiveness outcome.® For the latter RCT, we deemed it
arbitrary to include any of the secondary effectiveness
outcomes as a surrogate marker for cure or improvement,
Furthermore, various methods for assessing clinical
effectiveness were used in the trials, including
symptom-scoring  systems,  physicians’  clinical
assessment, and patients’ own assessment of symptoims
recorded in diaries or questionnaires and reported at
follow-up visits or telephone interviews.

Apart from their heterogeneity with regard to diagnostic
criteria and outcome measures, the RCTs could also be
thought of as complementary to each other by incorporating
the various cases of patients with symptoms and signs of
acute sinusitis that may be encountered in routine clinical
practice, along with the variability in the physicians’ clinical
assessment and patients’ own perception of their disease.
It should also be emphasised that statistical between-
studies heterogeneily was of a mild degree regarding the
primary effectiveness outcome of the meta-analysis, while
no significant differences were observed among the main
subgroups of patients exarnined.

Another issue that should be discussed is the variability
in the chrenological and geographical characteristics of
the studies included in this meta-analysis, RCTs that
were published before 2000 tended to show a more
pronounced treatment effect of antibiotics over placebe
for acute sinusitis, which did net reach significance, If
this effect was real, it could be attributed to various
factors, such as differences in the inclusion criteria used,
in the effectiveness of antibiotic treatment resulting from
rising bacterial drug resistance,” and in methodological
quality, However, the latter does not seem to be an issue
because all of the included RCTs scored high on the Jadad
scale. Finally, one relevant clinical trial, albeit without a
large sample size,® was not included in our meta-analysis
because it did not satisfy the pre-defined language
criterion, On the basis of data from the abstract, the
inclusion of this trial would not have influenced the
findings of our meta-analysis.

In view of all the considerations discussed above, this
meta-analysis provides strong evidence that antibiotics
are more effective in the treatment of acute sinusitis than
placebo., However, the clinical decision of whether to
treat patients with presumed acute bacterial sinusitis
with antibiotics seems to entail a trade-off between a
rounded 10% added benefit in clinical outcomes from
antibiotic use with an approximately equal rise in
expected adverse events. However, adveise events are
generally not of a severe degree. Moreover, not using
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antibiotics might cairy a risk for development of serious,
although rare, disease complications. Still, the effect of
antibiotic overuse on the increase of bacterial drug
resistance should alse be taken into consideration. On
the basis of these findings, a universal pelicy for the
prescribing of antibiotics for community cases of acute
sinusitis cannot be proposed. Rather, clinicians should
identify patients who are likely to have disease of bacterial
cause and who could benefit from antibiotic treatment.
In this regard, further studies that aim to better delineate
the characteristics of this group of patients are required.
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