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Abstract
Background: Acute otitis media is very common, but diagnostic criteria and treatment recommendations vary
considerably.

Methods: Medline, the Cochrane Database of Systematic Reviews and the Cochrane Central Register of
Controlled Trials were searched using the key words ‘acute otitis media’ AND ‘diagnosis’ OR ‘diagnostic
criteria’ OR ‘definition’, and by combining the terms ‘acute otitis media’ AND ‘guidelines’. PubMed was
searched using the key words ‘mastoiditis’ and ‘prevalence’.

Results: The 11 most recently published guidelines unanimously agreed that adequate analgesia should be
prescribed in all cases. The majority recommended that routine antibiotic prescription should be avoided in mild
to moderate cases and when there was diagnostic uncertainty in patients two years and older. Antibiotics were
recommended in children two years and younger, most commonly a 5-day course of amoxicillin (or a macrolide
in patients allergic to penicillin).

Conclusion: Level 1A evidence shows that selected cases of acute otitis media benefit from antibiotic
prescription.
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Introduction
Acute otitis media is one of the most common ear dis-
eases affecting children in the UK, with 15 747 com-
pleted in-patient consultant episodes recorded in the
2009–2010 financial year.1 How is it defined and diag-
nosed, and what is the evidence base? A 1981 survey
found that, out of 43 acute otitis media studies ident-
ified, only 26 described their diagnostic criteria, and
that there were 18 different sets of criteria.2

Literature review
Medline, the Cochrane Database of Systematic
Reviews and the Cochrane Central Register of
Controlled Trials were searched to 6 August 2010,
using the key words ‘acute otitis media’ in the title
AND ‘diagnosis’ OR ‘diagnostic criteria’ OR ‘defi-
nition’ in the title or abstract, identifying 195 titles.
Combining the terms ‘acute otitis media’ in the title
AND ‘guidelines’ in the title or abstract produced 50
titles. The two authors independently judged the titles
identified for relevance to the review. Full titles
selected by either author were retrieved and their refer-
ence lists likewise searched for relevant articles.

Additional searches of the UK National Institute of
Health and Clinical Excellence (NICE) and of the
Agence Française de Sécurité Sanitaire des Produits
de Santé (French Health Products Safety Agency)
directory of guidelines, in November 2009 and May
2010, identified two guideline documents.
Relevant papers not identified by the search strategy

but known to the senior author were also reviewed.
PubMed was searched for trials, meta-analyses,

reviews, studies, government publications, guidelines
and journal articles published between 1 January
2005 and 31 July 2011, with the key words ‘mastoidi-
tis’ and ‘prevalence’, applying the following restric-
tions: human, child 0–18 years and English language
publication. This yielded 39 titles, of which 14 were
selected based on their relevance to the review. Ten
of these 14 titles were excluded from further study,
because they were not national studies, included less
than 100 mastoiditis cases, or presented duplicate data.

Diagnosis
The American Academy of Family Physicians and the
American Academy of Pediatrics guidelines for the
diagnosis and management of acute otitis media are
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based on a systematic review which defines diagnostic
criteria for acute otitis media in children.3,4 These cri-
teria have three components: a history of acute onset
of symptoms, signs of a middle-ear effusion and features
of middle-ear inflammation. Otoscopic examination is
highlighted as particularly important, including pneu-
matic otoscopy to identify middle-ear effusion.3 Whilst
the committee concluded from five studies that tympa-
nometry and acoustic reflexometry were useful for diag-
nosing middle-ear effusion, a subsequently published
trial found that tympanometry did not influence pre-
scribing behaviour.5–10 The single feature with the
highest predictive value for diagnosing a middle-ear
effusion consistent with acute otitis media was bulging
of the tympanic membrane. The predictive value of a
bulging tympanic membrane was increased when com-
bined with impaired mobility and abnormal colour-
ation.11–13 These criteria have been adopted by the US
Centers for Disease Control and Prevention.
The UK National Institute for Health and Clinical

Excellence has published no guidelines on acute
otitis media diagnosis; however, the UK National
Health Service Clinical Knowledge Summaries publi-
cation cites diagnostic criteria drawn from a 2003 sys-
tematic review of six studies by Rothman et al., which
was not referenced by the American Academy of
Family Physicians and American Academy of
Pediatrics guidelines.14,15 These National Health
Service criteria are more specific about presenting
symptoms (e.g. earache, pulling or rubbing the ear in
younger children, and non-specific symptoms such as
fever and irritability), but the examination findings sti-
pulated are very similar to those in the American
Academy of Family Physicians and American
Academy of Pediatrics guidelines.
The 2008 Alberta Clinical Practice Guidelines high-

light the importance of distinguishing between myrin-
gitis and acute otitis media, the main difference being
the lack of tympanic membrane mobility seen in the
latter condition.16 Reduced mobility on pneumatic oto-
scopy is a key component of acute otitis media diagno-
sis in this document. The 2004 Cincinnati Children’s
Medical Center guidelines likewise recommend pneu-
matic otoscopy and tympanometry to improve diag-
nostic accuracy.17 The British Columbia Medical
Association, however, disapproves of diagnostic pneu-
matic otoscopy as it may cause severe pain.18

The acute otitis media diagnostic criteria presented in
the French Health Products Safety Agency guidelines
for antibiotic treatment of upper respiratory tract infec-
tions highlight the key importance of otoscopic findings
obtained with good otoscopic technique.19 The French
guidelines and the American Academy of Family
Physicians and American Academy of Pediatrics guide-
lines are almost identical. Otalgia and fever are heralded
as the most classical clinical features of suppurative
acute otitis media. Specified otoscopic findings are
the absence of the light reflex, loss of normal contour
and bulging of the tympanic membrane.

There is consensus in the literature on acute otitis
media diagnostic criteria in childhood. In summary,
these criteria comprise acute onset of otalgia or symp-
toms and signs consistent with otalgia (e.g. ear pulling
or bulging of an erythematous tympanic membrane),
together with loss of the light reflex or the presence
of otorrhoea on otoscopy.
The implementation of uniform diagnostic criteria

should help to improve diagnostic accuracy and
enable more uniform treatment. Otolaryngologists are
more accurate than other clinicians in diagnosing
acute otitis media,20,21 with lower false positive
rates.22 This improved accuracy is not related to the
use of the oto-microscope.23 Targeted training of
healthcare practitioners in otoscopic examination
improves diagnostic accuracy.24 Such training is there-
fore justified, as accurate otoscopic examination is the
core component required for reliable acute otitis
media diagnosis.

Treatment
The management of acute otitis media is controversial,
with considerable differences in approach between
Western countries. In 1990, the prevalence of antibiotic
treatment for acute otitis media varied from 31 per cent
in the Netherlands to more than 90 per cent in the USA,
Australia, New Zealand, England andWales.25 The UK
NICE guidelines recommend a strategy of either no
antibiotics or delayed antibiotics for acute otitis
media treatment, depending on severity, except in chil-
dren under two years with bilateral otitis media or otor-
rhoea, in whom antibiotics are recommended.26 These
recommendations are based on a Cochrane review,27 a
meta-analysis,28 and three large randomised, controlled
trials (RCTs).29–31

The Dutch College of General Practitioners guide-
lines similarly advise withholding immediate antibiotic
prescription in most cases, except in the ‘systemically’
ill child or when there are risk factors for acute otitis
media complications.32 These guidelines recommend
that antibiotics be considered in children younger
than two years in the presence of bilateral acute otitis
media, and in children of any age presenting with otor-
rhoea, failure to improve after 72 hours of conservative
treatment, or failure of otorrhoea to resolve spon-
taneously after one week.
The Scottish Intercollegiate Guideline Network gui-

dance recommends that antibiotics not be routinely pre-
scribed for acute otitis media in any child, irrespective
of age.33 However, this guidance is based on only one
study, of children younger than two years.34 The
Scottish Intercollegiate Guideline Network guidance
concludes that in all general practice based studies
25–75 per cent of children were excluded, presumably
because clinicians felt that these children were too sick
to be included in a trial. This means that regimes speci-
fying no or delayed antibiotic prescription are appropri-
ate only for milder acute otitis media cases, which
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account for as little as one in four cases presenting to
UK general practitioners.
A 2004 Cochrane review found that the main benefit

of immediate antibiotic treatment, compared with
initial observation, was a 30 per cent relative reduction
in pain at days 2 to 7.27 However, in four of the studies
reviewed, no reduction in pain was found from days 3
to 7. In Rovers and colleagues’ meta-analysis, children
under two years with bilateral acute otitis media or
otorrhoea demonstrated the most benefit from immedi-
ate antibiotic treatment.28 As regards adverse events,
children receiving delayed prescription of antibiotics
were 12 per cent less likely to develop diarrhoea than
those receiving immediate antibiotics. Antibiotics
side effects occurred in one in 24 children in the
Cochrane review, with an increased risk of rash, diar-
rhoea and vomiting with immediate antibiotic treat-
ment, compared with observation (risk ratio 1.37; 95
per cent confidence interval (CI) 1.34 to 1.39).
The American Academy of Family Physicians and

American Academy of Pediatrics guidelines make
different recommendations, and specify what anti-
biotics should be prescribed. In children aged six
months or more, and who are otherwise healthy with
non-severe symptoms and an uncertain diagnosis,
initial observation is recommended. Antibiotics are rec-
ommended in all patients under six months with sus-
pected acute otitis media.3 These recommendations
are based on three meta-analyses and an earlier
version of the above Cochrane review.4,27,35,36 The
latter found that, for one child to receive any benefit,
one would need to treat between seven and 20 children
with antibiotics.
A meta-analysis published by the Agency for

Healthcare Research and Quality found a 12 per cent
reduction in the clinical failure rate (95 per cent CI,
3–22 per cent) within 2 to 7 days if amoxicillin or
ampicillin was prescribed, compared with placebo or
observation, with a ‘number needed to treat’ of eight.4

The Cincinnati Children’s Hospital Medical Center
guidelines differ from the American Academy of
Family Physicians and American Academy of
Pediatrics recommendations in that they advise anti-
biotics for all children under two years of age, rather
than for those six months and under.17 Parental invol-
vement in antibiotic prescription decisions reduces
antibiotic usage.37,38 The French Health Products
Safety Agency (French) guidelines similarly rec-
ommend antibiotics for all children under two years
of age and in all cases with severe symptoms, defined
as high fever or severe otalgia.19 For children over
two years with non-severe symptoms, a trial of no anti-
biotics is recommended, with re-evaluation in 48–72
hours. If symptoms are persistent at this stage, then
antibiotics are recommended.
The Ontario Guidelines Advisory Committee rec-

ommends antibiotics in cases of symptomatic acute
otitis media, but recommend deferring antibiotics for
children of all ages with ‘minimally symptomatic’ or

asymptomatic acute otitis media.39 The British
Columbia and Alberta guidelines recommend immedi-
ate antibiotics in all children under two years, but
delayed antibiotics in children over two years, and
then only if there is no improvement after 48–72
hours of conservative treatment.16,18 A recent RCT
that stringently assessed clinical signs in children
under two years of age demonstrated that amoxicillin
90 mg/kg plus clavulanate 6.4 mg/kg improved the
acute otitis media clinical resolution rate from 77 per
cent to 96 per cent at 4 days.40 The number needed
to treat was five to six, similar to the seven to eight
found by Damoiseaux et al.34 However, the high com-
plete resolution rate at day 4 contrasts markedly with
the resolution rates of 41–68 per cent recorded in
amoxicillin-treated groups.34,41 This high early resol-
ution rate supports the use of antibiotics, specifically
amoxicillin-clavulanate, in children under two years.
The 2004 Israeli Medical Association guidelines on

antibiotic usage in acute otitis media mirror the
American Academy of Family Physicians and
American Academy of Pediatrics guidelines.42

Implementation of the former guidelines led to a sig-
nificant reduction in antibiotic usage in children aged
six months to five years.42

The 2010 Finnish Medical Society Duodecim guide-
lines differ considerably from others in that they rec-
ommend antibiotics as a rule for all patients
regardless of age, although they stress that the diagno-
sis of acute otitis media must be reliable.43 This rec-
ommendation is based on the rationale that antibiotics
may speed up the resolution of symptoms in some chil-
dren. Antibiotics are recommended in particular for
cases of bilateral acute otitis media and children
younger than two years. An option to withhold anti-
biotics in cases of mild inflammation is permitted,
although close monitoring and follow up at 2 to 3
days is required.
Optimal analgesia is particularly important when

treating acute otitis media.3,16,18,26,32,43 Otalgia is
viewed as a peripheral issue by some clinicians;
however, in order to effectively treat acute otitis
media, pain should be assessed and managed regard-
less of antibiotic use. The Finnish guidelines state
that effective pain control is the key target of early
intervention.43 In trials assessing antibiotic therapy
for acute otitis media, suboptimal analgesia may have
had a significant effect on results, as pain is frequently
used as an outcome measure.
The risk of developing mastoiditis is not increased

by initial observation, compared with immediate anti-
biotic treatment, and the latter is not an absolute safe-
guard against complications.4 Likewise, the incidence
of bacterial meningitis is not influenced by whether
the child is treated with immediate antibiotics or
initial observation and symptomatic treatment. In the
updated Cochrane review, which included studies of a
total of 2928 children from high-income countries,
only one case of mastoiditis was identified.27
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Therefore, no comment could be made on the risk of
developing this complication in patients receiving
either immediate antibiotics or initial observation,
except to say that it is a rare complication in the
countries from which the studies originated.27 This
case of mastoiditis was one of two such cases reported
in van Buchem and colleagues’ 1985 study.41 One case
was excluded from the trial because mastoiditis was
diagnosed at presentation, and the other case occurred
in the ‘no antibiotic’ treatment group. The clinical
trials demonstrating the efficacy of a ‘no antibiotic’ pre-
scription policy in acute otitis media are too under-
powered to assess the risk of developing mastoiditis.44

In the UK, hospital data revealed almost a doubling
in admissions for mastoiditis or simple mastoidectomy
in zero- to four-year-olds with the reduction in anti-
biotic prescription which occurred between 1993 and
2002.45 This change almost exactly matches the differ-
ence in mastoiditis incidence between countries pre-
scribing antibiotics in less than 80 per cent of acute
otitis media cases versus those doing so in 100 per
cent of such cases (in the late 1990s).46 In Sweden
from 1987 to 2004, there was a 37 and 52 per cent
reduction in out-patient antibiotic prescriptions in chil-
dren aged zero to four and five to 14 years, respectively,
which was not accompanied by an increase in mastoi-
ditis prevalence.47 Thompson and colleagues con-
ducted a 16-year, retrospective study which found
that the annual incidence of childhood mastoiditis did
not increase over that time; however, they calculated
that universal adoption of a ‘no antibiotics’ prescription
policy in the UK would lead to an extra 255 cases of
childhood mastoiditis per year.48 The risks of promot-
ing antibacterial resistance by treating 4834 acute otitis
media cases with antibiotics for each one mastoiditis
case prevented should be clear to all clinicians.48,49

Bodies which formulate antibiotic prescription guide-
lines need to present the implications of guidance strat-
egies for the incidence of mastoiditis and other serious
acute otitis media complications, in order to gain the
support of clinicians and ultimately the public, who
may in some instances have to deal with greater
numbers of seriously ill children as a consequence.
Comparing different antibiotic regimes for acute

otitis media is challenging. A 2002 review of acute
otitis media treatment trial methodology by Dagan
and McCracken found that trials comparing differing
antibiotic regimes are often limited by significant
flaws which could affect outcomes.50

One of the most frequent of these flaws is the lack of a
clear, uniform definition of acute otitis media, leading to
the potential inclusion of patients with otitis media with
effusion (OME) rather than acute otitis media. In patients
with OME, placebo treatment is likely to be as effective
as antibiotics. The French Health Products Safety
Agency (French) guidelines recommend amoxicillin-cla-
vulanate or third generation cephalosporins as first-line
therapy, with erythromycin for the penicillin-allergic.19

The UK NICE and Scottish Intercollegiate Guideline

Network guidelines refer clinicians to the most recent
edition of the British National Formulary for specific
antibiotic guidance.26,33 The March 2010 edition of
the British National Formulary recommended amoxi-
cillin (or erythromycin if allergic to penicillin) as first-
line therapy.51 The American Academy of Family
Physicians and American Academy of Pediatrics guide-
lines likewise recommend amoxicillin as the first-line
agent for non-severe infections; however, in severe infec-
tions additional coverage of β-lactamase positive organ-
isms with amoxicillin-clavulanate is also recommended.
Cephalosporins or macrolides are recommended for
patients allergic to penicillin.3 The Dutch guidelines
also recommend amoxicillin as the first agent of
choice, or azithromycin (a specific macrolide) or co-tri-
moxazole in the penicillin-allergic.32 The Finnish guide-
lines recommend amoxicillin or penicillin V as first-line
therapy, with amoxicillin-clavulanate or cefuroxime as
second-line therapy, and sulfa-trimethoprim, azithro-
mycin and clarithromycin in the penicillin-allergic.43

Amoxicillin is the first-line agent of choice in the
Alberta guidelines, with azithromycin or clarithromycin
for β-lactam hypersensitivity and amoxicillin-
clavulanate or cefuroxime as second-line treatment.
Erythromycin is highlighted as an antibiotic to avoid
in acute otitis media due to high rates of resistance by
haemophilus species and moraxella.16 The Ontario
guidelines particularly recommend the avoidance of
macrolides in acute otitis media, although trimetho-
prim-sulfamethoxazole, azithromycin or cefprozil are
recommended for penicillin-allergic patients.39 These
guidelines recommend amoxicillin as first-line therapy,
with high-dose amoxicillin-clavulanate or cefuroxime if
there is no improvement in 72 hours, and intra-muscular
ceftriaxone as third-line therapy. Similarly, the British
Columbia guidelines advise amoxicillin as first-line treat-
ment, with amoxicillin-clavulanate in cases of treatment
failure. However, in contrast to the other Canadian guide-
lines, erythromycin is recommended for penicillin-aller-
gic patients, with clarithromycin as second-line
treatment.18

The recommended duration of antibiotic therapy
differs considerably amongst the guidelines reviewed.
The optimum duration of antibiotic therapy for uncom-
plicated acute otitis media is recommended as 4 days by
the NICE guidelines. No evidence is cited for this rec-
ommendation, but a 2000 Cochrane review found that
treatment outcomes at 8 to 19 days were more favour-
able following a 5-day course of antibiotics, compared
with courses of 8 to 10 days (summary odds ratio=
1.52, 95 per cent CI= 1.17–1.98; n= 1524).52 The
Scottish Intercollegiate Guideline Network rec-
ommends 5 days of antibiotics, when prescribed. The
French recommendations differ by advising an 8 to
10 day course, referencing a RCT that showed signifi-
cantly less efficacy for 5-day courses in children under
two years of age.53 A shorter course is however rec-
ommended for children over two years, based on a
meta-analysis that found a 5-day course to be effective
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in this group.54 The American Academy of Family
Physicians and American Academy of Pediatrics
guidelines are not fully consistent with either of these
recommendations, advocating a 10-day course for
younger children and those with severe symptoms,
and a 5- to 7-day course for children aged six years
or over with mild to moderate disease. The Alberta
guidelines advocate a 5-day course for first-line
therapy and a 10-day course for second-line
therapy.16 The Ontario guidelines recommend 5 days
of antibiotics for children over two years and 10 days
for children under two years.39 The British Columbia
guidelines recommend 5 days of amoxicillin, 10 days
of erythromycin for penicillin-allergic patients, and
10 days of second-line antibiotics.18 The Dutch guide-
lines recommend 7 days’ initial treatment.32

The most consistent recommendation for first-line
therapy is to prescribe analgesia in all cases but to
avoid routine antibiotic prescription for mild to moder-
ate cases and where there is diagnostic uncertainty in
patients two years and older. Six of the 11 guidelines
recommend prescribing antibiotics in children aged
two years and younger, and an additional two make
the same recommendation provided there is unilateral
otorrhoea or bilateral disease. Amoxicillin is the most
recommended first-line antibiotic agent. In penicillin-
allergic patients, the use of a macrolide (erythromycin
or azithromycin) has the greatest support. Nine of the
11 guidelines give a clear upper time limit of 72
hours for symptom improvement or resolution.
Patients not improving on analgesia alone should be
prescribed amoxicillin or a macrolide if penicillin-aller-
gic, without the need for further clinical review. Failure
to respond or worsening features after 72 hours of
analgesia and first-line antibiotic therapy should
prompt clinical review to reaffirm the diagnosis,
exclude complications and switch to second-line
treatment with amoxicillin-clavulanate.3,16,26,33,39,43

Cefuroxime is the only second-line agent for the peni-
cillin-allergic proposed by more than one guideline.
Nine of the 11 guidelines recommend a 5-day course
of initial antibiotic treatment in patients aged two
years or older; six of the guidelines also recommend
this course for patients aged six months to two years.
There is no predominant opinion on the duration of
antibiotic treatment for children aged six months or
younger. Failure to respond after 10 days of antibiotics
should be managed as outlined for second-line anti-
biotic failures (see the following section).

Tympanocentesis
The French Health Products Safety Agency (French)
guidelines advocate tympanocentesis by an otolaryn-
gology specialist for children who are in severe pain
and who have a bulging tympanic membrane.19 As
the natural history of acute otitis media often involves
progression to spontaneous tympanic membrane per-
foration, tympanocentesis could be viewed as hastening
a natural outcome that often relieves pain. This

recommendation in the French Health Products Safety
Agency guidelines is not referenced. In the American
Academy of Family Physicians and American
Academy of Pediatrics guidelines and the NICE guide-
lines, there is no mention of tympanocentesis or myrin-
gotomy for treatment. Kaleida et al. conducted a
randomised, controlled trial of severe acute otitis
media treatment involving 536 children, comparing
myringotomy (with or without antibiotics) to amoxicil-
lin or placebo, and found the former to have no advan-
tage.55 However, several guidelines recommend
tympanocentesis as a diagnostic procedure in cases of
acute otitis media unresponsive to second- or third-
line antibiotic therapy.3,16,19,26,39 The high degree of
skill required to safely perform tympanocentesis can
usually only be attained and maintained by specialist
otolaryngological training and practice.56 Whilst
Pichichero advocates that general practitioners under-
take tympanocentesis in their surgeries, this view is
widely opposed because of the risks and logistical
demands.56,57 In routine UK specialist otolaryngologi-
cal practice, tympanocentesis is rarely undertaken to
guide antibiotic treatment. It is unclear whether this is
a reflection of the high success rate of first-line inter-
vention, or due to general practitioners’ reluctance to
pursue specialist referral for patients with acute otitis
media which is hard to manage.

Referral
The Scottish Intercollegiate Guideline Network rec-
ommends otolaryngological referral of children with
acute otitis media complicated by facial paralysis and
mastoiditis, and of those with more than four episodes
of acute otitis media in six months.33 This is similar to
the Dutch Artsennet guidelines, which advise referral
of acute otitis media patients with suspected meningitis
or mastoiditis to an ENT doctor or paediatrician.32 The
British Columbia guidelines recommend elective refer-
ral to an ENT specialist if there are three episodes in six
months or four episodes in 12 months, or if there is per-
sistent perforation present for over six weeks.18 In the
UK, early specialist referral for children with recurrent
otitis media is currently being publicised to general
practitioners,58 based on the Cochrane review of the
use of ventilation tubes in recurrent acute otitis
media.59

Tympanostomy tubes
Tympanostomy tubes (also known as ventilation tubes
or grommets) reduce the incidence of recurrent acute
otitis media in children.59 It is difficult to determine
the proportion of children who undergo tympanostomy
tube placement for recurrent acute otitis media as
opposed to otitis media with effusion (OME). The
latter can develop following acute otitis media, and is
the prime indication for tympanostomy tube insertion.
It is possible that national differences in the first-line
management of acute otitis media will lead to differ-
ences in the OME disease burden and in requirements
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to manage the same. This is supported by the findings
that the Netherlands, which boasts the lowest antibiotic
prescription rate for acute otitis media, has the highest
tympanostomy tube insertion rate (20 per 1000 child-
ren) of all developed Western countries. On the other
hand, the US, which historically has had high antibiotic
prescribing rates, has a comparatively low tympanost-
omy tube insertion rate (nine per 1000 children). The
UK, which also has high antibiotic prescription rates,
has the lowest tympanostomy tube insertion rate of
the developed world countries reported by Schilder
et al.60 The downward trend in antibiotic prescribing
rates for acute otitis media in both the UK and the
US over the last 15 years if unrelated to any real
reduction in acute otitis media incidence, may have
led to a concomitant increase in OME, tympanostomy
tube insertion, and other complications and sequelae of
untreated or partially treated acute otitis media.
However, between 2000 and 2006 UK myringotomy
rates decreased by 22 per cent.61 The increase in admis-
sions for mastoiditis and mastoidectomy in children
four years or younger has been discussed above.45

The reduction in myringotomies and antibiotic pre-
scriptions for acute otitis media are together resulting
in an increased prevalence of mastoiditis amongst
young children in the UK.

Conclusions
Accurate diagnosis is critical in clinical practice and
research. Future acute otitis media trials should use
the American Academy of Family Physicians and
American Academy of Pediatrics diagnostic criteria.
Current level IA evidenced treatment guidelines rec-

ommend initial observation with symptomatic treat-
ment in non-severe infections in healthy patients aged
over two years. Assessment and treatment of pain is
essential. When antibiotics are used, a five-day
course of amoxicillin is the most recommended first-
line therapy.
In the UK and USA, antibiotic prescriptions for

upper respiratory tract infections that include acute
otitis media have been decreasing; this is related to a
long-term and persistent reduction in the number of
patients presenting with these conditions, which pre-
dated the publication of the American Academy of
Family Physicians and American Academy of
Pediatrics guidelines and the 2008 UK NICE guide-
lines.62–64 The additive effect of treatment guidelines
on the reduction in antibiotic prescription rates is ques-
tionable in view of most healthcare practitioners’ poor
adherence to such guidelines.65,66 This poor adherence
may be partly explained by the following: (1) the fact
that recommendations on antibiotic avoidance only
apply to patients presenting with mild to moderate
acute otitis media; (2) the evidence of clear benefit of
antibiotics in severe cases and children under two
years of age; and (3) the higher rate of mastoiditis in
untreated cases.

The community prevalence of, and optimal analge-
sia for, acute otitis media require further investigation.
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