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Background: Acute otitis media (AOM) is one of the most common clinical problems in childhood with peak
incidence occurring in the first 2 years of life.

Objectives: To critically evaluate the available evidence in The Cochrane Library regarding the treatment
of AOM.

Methods: The Cochrane Library was searched using the terms ‘otitis media’ and ‘ear infection’. Reviews
focusing on the treatment of AOM in children were included. Data on patient relevant outcomes (pain, treatment
failure, AOM recurrence and adverse events) were extracted by two authors.

Main results: Six reviews were included in this overview. The first review compared antibiotics with placebo.
Antibiotics reduced pain on days 2–7 [odds ratio (OR): 0.61; 95% confidence interval (CI): 0.49–0.75; Number
needed to treat (NNT) = 14] but increased overall adverse events (OR: 2.35; 95% CI: 1.14–4.84; NNT = 7).
Antibiotics also reduced the number of children with treatment failure (persistence of signs and symptoms
at the end of therapy) (OR: 0.40; 95% CI: 0.27–0.60; NNT = 8), and this effect was larger in two recent
randomized controlled trials which used stringent diagnostic criteria and were restricted to young children (OR:
0.24; 95% CI: 0.16–0.34; NNT = 4). The second review addressing the length of antibiotic treatment showed
that shorter courses of oral antibiotics resulted in a slightly increased likelihood of treatment failure (OR: 1.34;
95% CI: 1.16, 1.55), although trial quality was limited. In the third review, no significant differences were noted
between once- or twice-daily versus three times-daily administration of amoxicillin-based antibiotic treatment;
however, the quality of the original data on which the review was based was less than optimal. The fourth
review compared delayed antibiotics to immediate therapy or to no antibiotics for AOM, with no differences
in pain between groups. In the fifth review, decongestants and/or antihistamines were compared with placebo.
Decongestants and antihistamines provided no appreciable benefit and were associated with significant adverse
events (OR: 3.74; 95% CI: 1.53, 9.16). In the sixth review, topical analgesic drops and placebo were compared.
Use of analgesic drops was associated with a significant increase in pain reduction (OR: 3.07; 95% CI: 1.33,
7.05).

Authors’ conclusions: Current evidence suggests that antibiotic treatment may be justified in young children
with stringently diagnosed AOM.
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Plain language summary

Acute middle ear infection [acute otitis media (AOM)],
or inflammation of the middle ear secondary to a bac-
terial or viral infection, is one of the most common
diseases diagnosed in children. Accurate diagnosis is
often difficult. Standard treatment involves antibiotics
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given for 7 days or longer, three or four times daily.
Our overview of the literature showed that antibiotics
appear to be effective in reducing ear pain in children
less than two years old, with a properly diagnosed ear
infection. Also, it appears that shortening the course
of antibiotics treatment (to less than 7 days) results in
more children who fail treatment (i.e., who still have
symptoms like ear pain at the end of treatment). There
is no evidence that once-daily administration of amox-
icillin with or without clavulanate is better or worse
than administration two or three times a day. Also,
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there was no difference in pain between children who
were in a ‘watch and see’ (delayed treatment) group
and those receiving immediate antibiotic treatment or
no treatment at all. Ear drops with pain medications
seem to be promising; the use of such drops resulted
in significant pain relief. Decongestants and antihis-
tamines are sometimes associated with serious side
effects therefore they should not be used in children
with acute otitis media.

Background

Description of the condition

Otitis media is a general term for middle-ear inflam-
mation and may be classified clinically as either AOM
or otitis media with effusion (OME). Accurate diag-
nosis of otitis media in infants and young children
is often difficult. Symptoms frequently overlap with
those of upper respiratory illness. The tympanic mem-
brane (TM) may be obscured by cerumen, and subtle
changes in the TM may be difficult to discern. OME is
diagnosed if, on pneumatic otoscopy, there is evidence
of middle-ear effusion but no signs of acute inflam-
mation that would constitute evidence of middle-ear
infection. When middle-ear fluid is present, the TM is
discoloured and opaque and exhibits decreased mobil-
ity on pneumatic otoscopy. A diagnosis of AOM is
justified when, in addition to evidence of middle-ear
effusion, there is marked redness or bulging of the
TM. Fever may or may not be present.

AOM remains one of the most common clinical
problems in childhood. The peak incidence is in
the first 2 years of life, particularly between 6 and
12 months of age. The increased susceptibility in
infants may be explained, at least in part, by anatomic
features (characteristics of the eustachian tube, such as
short length, horizontal position and high compliance)
and immunologic factors (limited response to antigens
and lack of previous exposure to common bacterial
and viral pathogens).

The antecedent event in the majority of cases of
AOM is a viral upper respiratory tract infection, which
causes inflammation of the mucosa of the nasophar-
ynx and eustachian tube. Eustachian tube dysfunction
impairs middle ear fluid drainage and establishes an
environment that is conducive to bacterial growth (1).
Bacteria are isolated from middle-ear fluid of approx-
imately 70% of children with bulging TMs; only
rarely (∼6% of cases) do viral infections alone (in the
absence of a bacterial superinfection) result in clinical
features consistent with AOM (2).

Description of the interventions

The treatment of AOM remains controversial. The
American Academy of Pediatrics recommends use of
immediate antibiotics for all children younger than
6 months and for children 6 months to 2 years of
age when the diagnosis of AOM is certain, otherwise

advising an observation option depending on severity
of symptoms (3). The Canadian Paediatric Society rec-
ommends a ‘watchful waiting’ approach for children
older than 6 months with mild symptoms (4). In more
severe cases, the use of antibiotics is recommended.
The ‘watch and see’ approach is usually supported
by oral or topical analgesic treatment. Although use
of decongestants and/or antihistamines for AOM is
not recommended, they are often administered as an
adjunctive treatment.

How the interventions might work

Antibiotics eradicate bacteria from the middle ear
space, and the more effective they are in this task, the
better the clinical outcome (5). Because the inflamma-
tion in the nasopharynx and the consequent eustachian
tube dysfunction are believed to play important roles
in the pathophysiology of AOM, it has been pos-
tulated that decongestants and antihistamines could
play a role in the treatment of AOM. Antihistamines
work by modifying the systemic histamine-mediated
allergic response, and decongestants work by con-
stricting the blood vessels within the nasopharyngeal
cavity. Because otalgia is the most prominent symp-
tom of AOM, treatment of otalgia with analgesics is
an important part of the management of this condi-
tion. Treatment consists of oral analgesic medications
(e.g. acetaminophen, ibuprofen) or topical anaesthetic
drops directly instilled into the ear canal.

Why it is important to do this overview

There are increasing concerns about antibiotic resis-
tance and growing burden of antibacterial treatment.
Antibiotic use is associated with increased antibiotic
resistance among the pathogens causing AOM. Thus,
it is of paramount importance to have evidence-based
guidelines to justify their use. On the other hand,
avoidance of inappropriate antibiotic use – for treat-
ment of children with OME (misdiagnosed as having
AOM) or for treatment of nonspecific upper respira-
tory tract symptoms – could go far toward prevent-
ing antimicrobial resistance. Decreasing the length of
antibiotic therapy reduces the probability of occur-
rence of adverse events related to antibiotic consump-
tion and may help to prevent the development of
bacterial resistance. The effectiveness of antibiotics is
also dependent on compliance with the recommended
course of therapy. Reducing the frequency of dosing
medications from three times to once or twice daily
increases the chances of compliance; however, the
question whether this approach influences the drug’s
efficacy remains unresolved. The use of deconges-
tants and antihistamines, which are widely available
through local pharmacies and are frequently used in
the management of children with AOM, is controver-
sial because their use has been associated with sig-
nificant adverse events. In this overview, we examine
the available evidence on the management of AOM in
children.
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Objectives

The purpose of this overview is to critically evaluate
the evidence currently available in the Cochrane
Database of Systematic Reviews on the efficacy and
safety of treatments of AOM in children.

Methods

Criteria for considering reviews for inclusion

All Cochrane reviews on the treatment of AOM
in children between 0 and 18 years of age were
considered for inclusion. Reviews on the prevention
of AOM, complications of AOM or treatment of OME
were excluded.

Search methods for the identification of reviews

The terms ‘otitis media’ and ‘ear infection’ were
entered into the Cochrane Database of Systematic
Reviews using the ‘title, abstract or keywords’ search
field. The search was performed in August 2011.
Two authors (RMF and NS) assessed the eligibility
of reviews based on the inclusion criteria presented
above.

We included all reviews regardless of date of
completion (date assessed as up to date). When the
date of completion was earlier than January 2009, we
updated the reviews by rerunning the original search
strategy used in the review in PubMed. Three authors
(MO, NS and RMF) then screened these records for
new trials. Two reviews (6, 7) were updated. Please
refer to the Supporting information (Tables 1 and 2 in
Appendix S1) for the detailed search strategies.

Types of outcome measures

We chose to focus on the following patient-relevant
outcomes:

1. pain early in the course of therapy,
2. treatment failure (persistence of AOM signs and

symptoms) at the end of therapy,
3. recurrence of AOM and
4. side effects of medications.

We did not focus on the complications of AOM
because small to medium randomized controlled trials
(RTCs) are inadequate to assess the incidence of rare
complications. Other potentially relevant outcomes,
such as compliance or costs, were also not evaluated.

Data collection and analysis

MO extracted the following data from the included
reviews: population, intervention, comparison and
outcomes (inclusion criteria), methodological quality
of included trials and quantitative data. A second
reviewer (RMF) independently verified the accuracy
of numeric results.

Dichotomous data were summarized using odds
ratios (OR); OR compare the odds of an event in
the experimental group with the odds of an event
in the control group. Meta-analyses are presented
with related I 2 values, which represent the degree
of statistical heterogeneity among trials. A value of
0% indicates no heterogeneity; larger values denote
increasing heterogeneity with values higher than 50%
representing substantial to considerable heterogeneity
(8). Fixed- or random-effects models were employed
according to the model used in the reviews. For the
outcomes which were not included in the original
reviews, the choice of model used was dependent
on the degree of heterogeneity: for heterogeneity
higher than 30%, we employed random-effects mod-
els. Review Manager 5 (9) was used to pool the data.
Number needed to treat for an additional beneficial
or harmful outcome (NNT) was calculated for statis-
tically significant outcomes, based on ORs and using
mean baseline risks from control groups of included
trials. In some instances, NNTs calculated for this
overview differ from NNTs presented in the corre-
sponding reviews; the discrepancies are caused by a
change of effect measures (OR vs. risk ratio) chosen
for presentation in the meta-analyses. The GRADEpro

program (10) was used to create the ‘Summary of
findings’ tables (Tables 2–4).

In some instances, we felt that it would be useful
to readers to present sensitivity analyses that were not
included in the reviews. In particular, in the review
comparing antibiotics to placebo, we assessed whether
results were sensitive to the following:

1. Exclusion of trials in which either tympanocentesis
or myringotomy was performed (which can alter
the natural history of AOM (11)).

2. Exclusion of studies with nonstringent diagnostic
criteria (defined as >25% of children having non-
bulging TMs).

In the review examining the efficacy of deconges-
tants (6), the primary outcome was treatment fail-
ure. However, in nine of the studies, the presence
of middle-ear effusion (OME) was included in the
definition of treatment failure. Because OME is gener-
ally asymptomatic and a usual consequence of AOM
and because its presence in the month following AOM
is unlikely to adversely affect future outcomes (12),
we felt that excluding studies in which the definition
of AOM persistence included the presence of OME
would be informative.

Results

Description of included reviews

The search identified 35 potentially relevant records,
30 of which were excluded for the following reasons:
13 did not focus on AOM, eight focused on prevention,
three were protocols and six discussed treatment of
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hearing loss associated with OME. The remaining five
reviews were included (7, 13–16). In addition, one
review that had been withdrawn due to lack of an
update (6) was also included, resulting in a total of six
reviews.

We performed updates of the searches of two
reviews (6, 7). For the review comparing decongestants
versus placebo (6) (last updated on May 2007), we
found no new relevant trials. For the antibiotics versus
placebo review (7) (last updated on November 2008),
we found two new relevant trials (17, 18).

One review (16) did not pool the included studies
because of concerns about varying risks of bias.

The six included reviews and two new trials com-
prised 92 trials (89 unique trials) which were consid-
ered in this overview. Characteristics of the six reviews
are shown in Table 1.

Methodological quality of included trials

Multiple methods of methodological quality
assessment of the included trials were used in the
original reviews. One review (6) used the 5-point
Jadad scale (19), one review (7) used the modified

method proposed by Chalmers (20) and four reviews
(13–16) used the Cochrane Collaboration’s ‘Risk
of bias’ tool (21). Detailed information on risk of
bias for studies included in these reviews is pre-
sented in the Supporting information (Tables 1–3 in
Appendix S2).

Effects of interventions

Antibiotics for AOM in children

One review (7) examined the efficacy of antibiotics
versus placebo in reducing the severity and duration
of pain in children with AOM. The studies included
in the review were generally of high methodological
quality and ranged in sample size from 83 to 980
children. Children 1 month to 15 years of age were
included. The majority of the trials used amoxicillin
as the active intervention.

The two new studies published after the review
had been completed (17, 18) were both placebo-
controlled randomized trials comparing twice-daily
amoxicillin clavulanate with placebo in young children
with stringently diagnosed AOM. Data extracted from

Table I. Characteristics of included reviews

Title of review
Date assessed
as up to date Population Intervention Comparison

Outcomes included
in present overview

Antibiotics for acute otitis
media in children (7)

November 2008 Children aged
1 month to 15 years

Antibiotics
(immediate)

Placebo control or
observational ‘wait
and see’ approaches
in which prescriptions
may or may not be
provided.

Treatment failure;
pain; adverse events;
late recurrences.

Short-course antibiotics
for acute otitis media (14)

November 2009 Children aged
1 month to 18 years

Antibiotic therapy for
less than 7 days (short
course); included
‘short-acting’ (e.g.
penicillin, amoxicillin),
ceftriaxone and
azithromycin

Antibiotic therapy for
greater than or equal
to 7 days (long
course)

Treatment failure;
adverse events.

Once or twice daily
versus three times daily
amoxicillin with or
without clavulanate for
the treatment of acute
otitis media (16)

July 2010 Children aged
12 years or younger

Once- or twice-daily
doses of amoxicillin,
with or without
clavulanate

Three or four times
daily doses of
amoxicillin, with or
without clavulanate.

Treatment failure;
adverse events

Decongestants and
antihistamines for acute
otitis media in children (6)

May 2007 Adults and children
(trials with children
only: 3 months to
18 years of age)

Decongestants,
decongestants and
antihistamines or
antihistamines
medications

No medication or
placebo

Treatment failure;
adverse events

Topical analgesia for
acute otitis media (13)

February 2011 Children 3–19 years
of age

Any otic preparation
with an analgesic
effect (excluding
antibiotics)

Placebo or
naturopathic ear
drops.

Pain reduction

Delayed antibiotics for
respiratory infections (15)

March 2009 Adults and children
(AOM trials with
children only:
6 months to 12 years
of age)

Delayed use of
antibiotics defined as
the use of, or advice
to use, antibiotics
more than 48 hours
after the initial
consultation.

Immediate use of
prescription of oral
antibiotics given at the
initial consultation or
no prescription of
antibiotics at the initial
consultation

Pain

AOM, acute otitis media.
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these trials included the number of children who failed
treatment at the end of therapy and total number of
adverse events.

The results are summarized in Table 2. Pain at
24 hours was not statistically significantly different
between groups [OR: 0.85; 95% confidence inter-
val (CI): 0.67–1.07]. Pain on days 2–7 was seen
in 16% versus 22% of children treated with antibi-
otics versus placebo, respectively (OR: 0.61; 95%
CI: 0.49–0.75; NNT = 14). The results were com-
parable when excluding studies that used tympa-
nocentesis (Figure 2 in Appendix S3; OR: 0.59; 95%
CI: 0.48–0.74). There was no significant difference
between antibiotics and placebo in the number of
episodes of recurrent AOM in the month following the
index episode (OR: 0.92; 95% CI: 0.74–1.14). Treat-
ment failure was observed in 14% of children receiv-
ing antibiotics as compared to 26% children in the
placebo group (OR: 0.40; 95% CI: 0.27–0.60; NNT =
8). There was substantial heterogeneity (Figure 3 in
Appendix S3; I 2 = 66%) among the studies with
regard to this outcome. When we include only tri-
als in which a bulging TM was observed in more
than 75% of children at entry (for inclusion crite-
ria, see Table 4 in Appendix S3), treatment fail-
ure was observed in 18% of children treated with
antibiotics versus 47% of children in the placebo
group (Figure 4 in Appendix S3; OR: 0.24; 95% CI:
0.16–0.34; NNT = 4).

Overall, adverse events were increased with antibi-
otic use (OR: 2.35; 95% CI: 1.14–4.84). Of note, there
was a high degree of heterogeneity (I 2 = 85%) in the
latter analysis.

Short-course antibiotics for AOM

One review (14) compared short (<7 days) versus
long (≥ 7 days) courses of antibiotics. The review

included 49 studies, and the sample sizes of these
studies ranged from 17 to 868. Nineteen studies exam-
ined short-acting oral antibiotics (e.g. penicillin, amox-
icillin), 21 examined oral azithromycin and another
nine examined intramuscular ceftriaxone. Tympa-
nocentesis or myringotomy were performed in 20 of
these trials. Forty-five trials reported treatment fail-
ure at 1 month or less. Gastrointestinal adverse effects
were reported in 30 trials. Short-acting antibiotics (e.g.
penicillin, amoxicillin) were analysed separately from
ceftriaxone and azithromycin.

The findings are summarized in Table 3. Children
who received a short course of oral antibiotics had
a slightly higher likelihood of failing treatment than
children who received a longer course (OR: 1.44;
95% CI: 1.21–1.71). This effect was larger when the
analysis was limited to the studies in which both the
patient and the investigator were blinded (Figure 5
in Appendix S3; OR: 2.18; 95% CI: 1.52–3.12).
Comparisons between azithromycin or ceftriaxone
versus other long-course antibiotics did not show any
significant differences.

Compared to children receiving long-course treat-
ment, children receiving short-course treatment had
fewer gastrointestinal adverse events (OR: 0.72; 95%
CI: 0.60–0.87). There was a high degree of hetero-
geneity (I 2 = 58%) among trials. These findings were
sensitive to risk of bias; there were no differences
between groups when excluding studies with unclear
or high risk of bias regarding blinding (Figure 6 in
Appendix S3; OR: 1.36; 95% CI: 0.85–2.18).

Data on recurrence of AOM, which were not pre-
sented in the original review, showed no statistically
significant differences between short and long courses
of treatment (Figure 7 in Appendix S3; OR: 0.88; 95%
CI: 0.71–1.09).

Table II. Summary of findings: antibiotics versus placebo

Illustrative comparative risks∗ (95% CI)
Number of

Outcomes
Assumed risk

Placebo
Corresponding risk

Antibiotics
Relative effect

(95% CI) I2 (%)
Participants

(studies)
NNT

(95% CI)

Pain at 24 hours (all studies) 40 per 100 36 per 100 (31–41) OR: 0.85 (0.67–1.07) 2 1229 (5)
Pain at 24 hours (excluding
studies with tympanocentesis)

41 per 100 36 per 100 (31–42) OR: 0.82 (0.65–1.04) 0 1145 (4)

Pain at 2–7 days (all studies) 22 per 100 15 per 100 (12–18) OR: 0.61 (0.49–0.75) 0 2791 (10) 14 (10–22)
Pain at 2–7 days (excluding
studies with tympanocentesis)

22 per 100 14 per 100 (12–17) OR: 0.59 (0.48–0.74) 0 2619 (8) 13 (10–22)

Treatment failure† (excluding
studies with tympanocentesis)

26 per 100 12 per 100 (8–17) OR: 0.40 (0.27–0.60) 66 2803 (8) 8 (6–12)

Treatment failure† (excluding
studies in which <75% of
children had a bulging TM)

47 per 100 18 per 100 (13–23) OR: 0.24 (0.16–0.34) 0 608 (2) 4 (3–5)

Late recurrence 21 per 100 19 per 100 (16–23) OR: 0.92 (0.74–1.14) 0 2153 (6)
Adverse events† (vomiting,
diarrhoea or rash)

18 per 100 35 per 100 (25–52) OR: 2.35 (1.14–4.84) 85 2011 (7) 7 (4–49)

CI, confidence interval; OR, odds ratio.
∗ Mean baseline risk in control group was used to calculate assumed risk. The corresponding risk (and its 95% confidence interval) is based on the
assumed risk in the comparison group and the relative effect of the intervention (and its 95% CI).
† Meta-analysis includes new studies published after the review had been completed.
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Table III. Summary of findings: short- versus long-course antibiotics for AOM

Illustrative comparative
risks∗ (95% CI)

Outcomes

Assumed risk
Long-course
antibiotics

Corresponding risk
Short-course

antibiotics
Relative effect

(95% CI) I2 (%)

Number of
participants

(studies)
NNT

(95% CI)

Treatment failure (all studies) 17 per 100 22 per 100 (20–25) OR: 1.34 (1.15–1.55) 28 5093 (16) 22 (14–48)
Treatment failure (excluding studies with
tympanocentesis or myringotomy)

15 per 100 20 per 100 (17–23) OR: 1.44 (1.21–1.71) 26 4065 (12) 20 (13–68)

Treatment failure (excluding studies with
tympanocentesis or myringotomy and
using only studies were both patients
and investigator were blinded)

10 per 100 20 per 100 (15–27) OR: 2.18 (1.52–3.12) 0 1038 (3) 11 (7–22)

Treatment failure (short course = single
dose of azithromycin)

24 per 100 24 per 100 (18–31) OR: 1.01 (0.69–1.47) 0 608 (2)

Treatment failure (short
course = 3–5 days of azithromycin)

19 per 100 19 per 100 (17–21) OR: 1.02 (0.87–1.20) 31 4354 (19)

Treatment failure (short
course = 3–5 days of azithromycin;
excluding studies with tympanocentesis
or myringotomy)

31 per 100 26 per 100 (18–36) OR: 0.79 (0.5–1.25) N/A 362 (1)

Treatment failure (short
course = intramuscular ceftriaxone)

27 per 100 28 per 100 (23–33) OR: 1.07 (0.85–1.33) 0 1709 (8)

Treatment failure (short
course = intramuscular ceftriaxone,
excluding studies with tympanocentesis
or myringotomy)

24 per 100 23 per 100 (18–28) OR: 0.95 (0.71–1.27) 0 1038 (5)

Gastrointestinal adverse effects 14 per 100 10 per 100 (9–12) OR: 0.72 (0.60–0.87) 58 4918 (13) 29 (20–64)
Gastrointestinal adverse effects (oral
antibiotics, excluding studies with
tympanocentesis or myringotomy and
using only studies were both patients
and investigator were blinded)

12 per 100 16 per 100 (11–23) OR: 1.36 (0.85–2.18) 0 610 (2)

Recurrence of AOM (excluding studies
with tympanocentesis or myringotomy)

13 per 100 12 per 100 (10–14) OR: 0.88 (0.71–1.09) 0 3178 (9)

∗ See comment under Table 2.

Reduced frequency of antibiotic administration
for AOM

Five studies were included in the review that compared
reduced frequency administration (once or twice daily)
of amoxicillin with or without clavulanate with three
times-daily administration for the treatment of AOM
(16).

Due to moderate to high risk of bias in all included
trials, review authors did not perform meta-analysis.
None of the studies show statistically significant
differences between the two compared regimens in
the proportion of children categorized as having failed
treatment at the end of therapy or in the number of
adverse events reported. However, presented data are
scarce and with heterogeneous quality which make any
recommendation on this matter impossible.

Delayed antibiotics for AOM

Two reviews (7, 15), including five trials, evaluated
the use of delayed antibiotics (‘watchful waiting’
or similar approach) compared to immediate therapy
(four trials) or no antibiotics (one trial).

The findings are summarized in Table 4. There was
no difference in pain at 3–7 days between groups of

patients receiving immediate antibiotics and those ran-
domized to ‘watchful waiting’ (Figure 8 in Appendix
S3; OR: 0.67; 95% CI: 0.43–1.06). Adverse events
were more frequent in patients randomized to imme-
diate treatment (OR: 2.08; 95% CI: 1.42–3.06). The
single trial comparing delayed versus no antibiotics
found no difference between the two compared regi-
mens (OR: 1.26; 95% CI: 0.68–2.33).

Decongestants and antihistamines for AOM in children

One review (6) compared the efficacy of either
decongestants alone, decongestants combined with
antihistamines, or antihistamines alone, to no medi-
cation or placebo, as adjunctive treatment in children
with AOM.

The findings are summarized in Table 5. Children
treated with decongestants with or without antihis-
tamines showed a trend toward fewer treatment fail-
ures at 2 weeks, but the CI included 1.00 (OR: 0.8;
95% CI: 0.63–1.00). Similarly, there was no dif-
ference between treatment groups in the incidence
of recurrent AOM (OR: 0.95; 95% CI: 0.57–1.57).
Adverse events were more common with deconges-
tant and/or antihistamine than with placebo (OR:
3.74; 95% CI: 1.53–9.16). Excluding studies in which
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Table IV. Summary of findings: immediate or no antibiotics versus delayed antibiotics

Illustrative comparative
risks∗ (95% CI)

Outcomes

Assumed risk
Delayed

antibiotics

Corresponding risk
Immediate
antibiotics

Relative effect
(95% CI) I2 (%)

Number of
participants

(studies)
NNT

(95% CI)

Pain at 3–7 days 36 per 100 27 per 100 (19–37) OR: 0.67 (0.43–1.06) 45 959 (4)
Adverse events (vomiting,
diarrhoea or rash)

13 per 100 24 per 100 (18 to 32) OR: 2.08 (1.42–3.06) 0 769 (3) 10 (6–22)

Delayed antibiotics No antibiotics
Pain on day 3 25 per 100 29 per 100 (18 to 43) OR: 1.26 (0.68–2.33) N/A 206 (1)

∗ See comment under Table 2.

the definition of treatment failure included the pres-
ence of OME showed similar results (Figure 9 in
Appendix S3).

Topical analgesia for AOM

One review (13) compared the efficacy of topical
analgesics with or without antibiotics to placebo in
the treatment of pain associated with AOM. Because
analgesic ear drops are given for immediate pain
relief, we focused on pain reduction 10 minutes after
administration of the drops.

The results are summarized in Table 6. Two trials
compared the use of anaesthetic drops versus placebo.
Anaesthetic drops were favoured using both 25% and
50% pain reduction outcomes (OR: 2.43; 95% CI:
1.15–5.15 and OR: 3.07; 95% CI: 1.33–7.05). Neither
study described the occurrence of adverse events.

Discussion

Summary of main results
Effectiveness of antibiotics versus placebo for children
with AOM

Compared to placebo, children treated with antibiotics
had less pain on days 2–7. On the other hand, the
use of antibiotics was associated with an increased
incidence of vomiting, diarrhoea and rash. Thus, the

review authors concluded that the use of antibiotics
in the treatment of children with mild AOM, given
their apparent marginal efficacy in pain reduction
(NNT = 14) and their side effect profile (NNT = 7),
was not prudent. An individual patient data analysis
(22) included in the review found antibiotics to be
most beneficial in children aged less than 2 years,
children with bilateral AOM and children with AOM
who have ruptured tympanic membranes.

Although this conclusion seems reasonable, its
validity becomes questionable once the data are exam-
ined more closely. We identified the following threats
to the validity of conclusions based on the data
included in the original review:

1. It appears that most of the articles included in the
original review used nonstringent criteria to diag-
nose AOM: all of these studies included many
(>25%) children with nonbulging TMs. Because
bulging of the TM – a finding crucial for the diag-
nosis of AOM – was not required, these trials may
have permitted inclusion of children who did not
actually have AOM but instead had OME in con-
junction with some acute, unrelated, minor illness
(23, 24). It thus seems possible that children with
bona fide AOM were systematically underrepre-
sented in these placebo-controlled studies, result-
ing in an underestimation of differences in efficacy
between placebo and antibiotics.

Table V. Summary of findings: decongestants with or without antihistamines versus none

Illustrative comparative risks∗
(95% CI)

Outcomes
Assumed risk

Placebo

Corresponding risk
Decongestants and/or

antihistamines
Relative effect

(95% CI) I2(%)

Number of
participants

(studies)
NNT

(95% CI)

Treatment failure at 2 weeks (all
studies)

23 per 100 19 per 100 (16–23) OR: 0.8 (0.63–1) 21 2300 (12)

Recurrent AOM (>2 weeks) 7 per 100 7 per 100 (4–10) OR: 0.95 (0.57–1.57) 0 997 (5)
Recurrent AOM (>2 weeks,
excluding studies with
tympanocentesis)

20 per 100 16 per 100 (9–26) OR: 0.78 (0.41–1.45) 0 279 (2)

Adverse events 0 per 100 2 per 100 (1–4) OR: 3.74 (1.53–9.16) 0 983 (5) 82 (28–417)

∗ See comment under Table 2.
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Table VI. Summary of findings: topical analgesia versus placebo for AOM

Illustrative comparative risks∗
(95% CI)

Outcomes
Assumed risk

Placebo
Corresponding risk
Topical analgesia

Relative effect
(95% CI) I2(%)

Number of participants
(studies)

NNT
(95% CI)

Pain reduction of 25%
after 10 minutes

42 per 100 64 per 100 (46–79) OR: 2.43 (1.15–5.15) 56 117 (2) 5 (3–30)

Pain reduction of 50%
after 10 minutes

20 per 100 44 per 100 (25–64) OR: 3.07 (1.33–7.05) 0 117 (2) 5 (3–20)

∗ See comment under Table 2.

2. The original review focused on a single efficacy
outcome: otalgia. Because otalgia is difficult to
measure in preverbal children (25), many trials
have not used otalgia as an outcome measure.
Instead, the primary outcome in most trials has
traditionally been ‘treatment failure’. By report-
ing only data regarding otalgia (and not treatment
failure), the conclusion of the original review are
necessarily limited in their scope. A more compre-
hensive picture may be obtained by examining both
otalgia and treatment failure.

3. In several of the studies included in the orig-
inal review, tympanocentesis or myringotomy –
aspiration or drainage of pus from the middle
ear – was performed at the time of enrollment.
These procedures can alter the natural history of
AOM (11).

4. The methods by which pain was measured in the
different studies varied considerably and had not
been validated for this purpose. Thus, in some
studies, the clinician decided whether the child was
experiencing pain based on clinical information.
In other studies, pain was recorded by parents in
a diary or the authors reported data only for a
composite outcome that included pain, for example
pain and/or fever, or pain and/or otorrhoea (i.e.
purulent discharge from the auditory canal). It
is uncertain whether such methods of measuring
outcomes are sensitive enough to detect differences
between groups that might exist and whether these
varied methods can simply be pooled into a single
measure (e.g. pain at 2–7 days).

To be clear, we fully agree with the authors of the
review that otalgia is the most relevant outcome in
AOM trials. Nevertheless, because of the challenges of
assessing otalgia in young children and because of the
other limitations of the trials included in the review,
we believe that including analysis on the surrogate
outcome ‘treatment failure’ can indirectly aid in the
assessment of the efficacy of antibiotics.

Indeed, when we conducted such an analysis on
the trials included in the original review, we found
much larger effect sizes that the ones presented in the
review. In particular, when we pooled the results of
the most recent randomized controlled trials (both had
>90% of children with bulging TMs), the NNT was 4.

Accordingly, it appears that the efficacy of antibiotics
may be higher than what was reported the most recent
Cochrane review.

Short-course antibiotics for AOM

In addition to the limitations discussed in the pre-
vious section, many of the trials included in this
review were also limited by the lack of blinding.
Overall, given the limitations of the trials and the
relatively modest effect sizes, there is no compelling
evidence to date to recommend one treatment length
over the other. There is a large trial currently under-
way that will help provide more guidance regarding
this important question (ClinicalTrials.gov identifier:
NCT01511107).

Immediate versus delayed antibiotics

From the review, it appears that there is no differ-
ence in pain (at 3–7 days) between children receiving
immediate antibiotics and delayed antibiotics. How-
ever, the four trials included suffered from many of
the limitations mentioned above. For example, none
of the trials used stringent diagnostic criteria (<75%
had bulging TMs or these data were not reported).
Again, we feel that the quality and quantity of data
are lacking to make any firm conclusions with regards
to risks and benefits of delayed antibiotics.

Use of decongestants and antihistamines for children
with AOM

Only two studies (26, 27) examined the efficacy
of antihistamines and/or decongestants on the acute
signs or symptoms of AOM (and these studies found
no significant differences between treatment groups).
Although the data are very limited, the use of antihis-
tamines and/or decongestants does not appear justified
in the treatment of AOM given their side effect pro-
file. Indeed, their use has been previously discouraged,
and currently, it is not recommended in management
of AOM.

Use of topical analgesia for children with AOM

Although the presented data suggest that analgesic
drops may be somewhat effective in treating acute ear
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pain, the studies included only children over 5 years of
age and adults. In addition, because of small number
of patients, the CIs are wide. Finally, neither study
described the occurrence of adverse events.

Limitations of the overview

The main limitation of this overview is in the quality
of data and the reporting of the data in the original
studies. Better standards of reporting of clinical trials
(28) and use of standardized patient- or parent-reported
outcome measures across trials may facilitate interpre-
tation data from future studies (29).

Throughout the review, we performed sensitivity
analyses using only those studies in which the diagno-
sis was established using stringent criteria. Although
we acknowledge that the criteria used for diagnosis in
these studies may be more stringent that is currently
the case in many practices and that the results pre-
sented in these subgroup analyses may thus be less
applicable to such practices, we believe that present-
ing these results is important for several reasons. First,
we feel that clinicians should be aware of the efficacy
of the various treatments evaluated in this overview
for children meeting the more stringent diagnostic cri-
teria. Second, that data may provide the necessary
incentive for the development of educational programs
that can help improve the diagnostic skills of general
practitioners.

Authors’ conclusions

Implications for practice

The literature to date suggests that antibiotic use
in young children with stringently diagnosed AOM
appears to be justified, although benefits must be bal-
anced with risks, particularly adverse events and bacte-
rial resistance, and with a role for parental preferences.
Improving the accuracy of diagnosis (e.g. training pro-
grams for otoscopy and cerumen removal), is thus
an important mechanism for reducing inappropriate
antibiotic use. There is a need for development of
unambiguous and more rigorous diagnostic criteria
for AOM (30, 31). More data are needed regarding
the optimal duration and frequency of antibiotic treat-
ment, the use of topical analgesic drops and the role
of delayed treatment.

Implications for research

There is a need for additional, well-designed, placebo-
controlled trials comparing the efficacy of antibiotics
with that of placebo in children >2 years of age with
AOM. The efficacy of topical analgesic drops also
deserves further examination.
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