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he present position statement updates a previous docu-

ment released in 1998 (1). It is based on published
evidence, and is intended to be a guide for sound clinical
decision making. The present document is not intended for
children with craniofacial abnormalities, immunocompro-
mising conditions or complicated acute otitis media (AOM),
or newborns younger than eight weeks of age.

WHY DO CHILDREN GET AOM?

AOM is extremely common in children — in fact, 75% of
children have at least one episode by one year of age (2).
The primary defect leading to AOM is eustachian tube dys-
function and obstruction. Compared with adults, children
are predisposed to AOM because their eustachian tubes are
shorter, more horizontal and more prone to obstruction by
enlarged adenoids (3,4). Furthermore, viral infections and
allergies are common in young children, and both can cause
eustachian tube inflammation (5,6). Finally, children (espe-
cially those with recurrent otitis media) may have decreased
levels of secretory immunoglobulin A — an antibody that
decreases bacterial adherence in the nasopharynx (7).

Once the eustachian tube is obstructed, two things hap-
pen. First, mucociliary clearance is impaired, trapping
mucus in the middle ear space (8). Second, resorption of
gases within the middle ear space creates a pressure differen-
tial, akin to a vacuum, which pulls bacteria from the
nasopharynx into the middle ear space. Once introduced
into this space, bacteria can proliferate and may cause a
secondary infection. Thus, it is rare to develop AOM with-
out an antecedent viral upper respiratory tract infection,
with AOM typically developing after several days of viral
symptoms.

ARE CERTAIN CHILDREN AT HIGHER RISK
FOR AOM?
The major risk factors for AOM are young age and daycare
attendance. The former is likely related to the anatomy of
the eustachian tube and low secretory immunoglobulin A
levels, while the latter is related to increased exposures to
viral infections, coupled with an increased incidence of
nasopharyngeal colonization with pathogenic bacteria.
Other risk factors include orofacial abnormalities (such as
cleft palate), household crowding, exposure to cigarette
smoke, premature birth, not being breastfed, immunodefi-
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ciency and a positive family history of otitis media (9,10).
Children of First Nations or Inuit ethnicity are also at

higher risk for AOM (11).

HOW SHOULD ONE DIAGNOSE AOM?
To properly diagnose AOM, there must be fluid behind the
tympanic membrane (a middle ear effusion) and specific
signs and symptoms of middle ear inflammation (Table 1)
(12-22) — indicating that this fluid is pus.

If AOM is diagnosed based on the criteria in Table 1, is
antimicrobial treatment indicated?

Understanding the etiology of acute middle ear effusion and
inflammation is the key to answering this question. Viruses
play an important role in the pathogenesis of AOM and
may be a direct cause of spontaneously resolving AOM,
because they have been found in middle ear fluid in the
absence of bacteria (23). However, studies (24,25) using
tympanocentesis show bacteria are present most of the time.
The strains of bacteria have changed over time. Before the
introduction of the pneumococcal conjugate vaccine, the
most common bacteria isolated from AOM were Streptococcus
pneumoniae (median 42% of cases), Haemophilus influenzae
(median 31% of cases) and Moraxella catarrhalis (median
16% of cases) (26). Other bacteria such as group A strepto-
cocci and Staphylococcus aureus were rare, as were polymic-
robial infections (27,28). After the introduction of the
conjugated pneumococcal vaccine, American studies
assessed bacterial isolates from vaccinated children younger
than two years of age with severe or refractory AOM. They
found that the proportion of AOM cases caused by S pneu-
monide decreased from 48% to 31% and the proportion of
cases caused by nontypeable H influenzae increased from
41% to 56% (29-31).

Several meta-analyses (32-34) have examined the role of
antimicrobials in the treatment of AOM. As one might
predict for what is primarily a bacterial infection, the cumu-
lative evidence demonstrates more rapid resolution of symp-
toms with the use of antimicrobials. However, the treatment
effect for antimicrobials is small — approximately 15 chil-
dren have to be treated for one child to have resolution of
symptoms (clinical cure) at 48 h (32). There have been
criticisms of the studies that led to this conclusion (35,36).
First, in most of the studies, the diagnosis of AOM was
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TABLE 1
The signs or symptoms that must be present to make a
diagnosis of acute otitis media

Signs of a middle ear effusion:

¢ An immobile tympanic membrane (as demonstrated by pneumatic
insufflation, tympanogram or acoustic reflectometry) or presence of liquid
in the external ear canal as a result of tympanic membrane rupture (acute
otorrhea)

* +/— Opacification of the tympanic membrane (not secondary to scarring)

e +/— Loss of the bony landmarks behind the tympanic membrane (specifically
loss of the short or lateral process of the malleus)

e +/— Avisible air fluid level behind the tympanic membrane

Signs of middle ear inflammation:

¢ Bulging tympanic membrane with marked discolouration (hemorrhagic,
red, gray or yellow)

Acute onset of symptoms:

e Rapid onset of ear pain (otalgia), or unexplained irritability in a preverbal
child

Data are adapted from references 12 to 22

TABLE 2

Watchful waiting approach

Observation for 48 h to 72 h without antimicrobial agents is appropriate in the
following instances:

e The child is older than six months of age

e The child does not have immunodeficiency, chronic cardiac or pulmonary
disease, anatomical abnormalities of the head or neck, or a history of com-
plicated otitis media (otitis media accompanied by suppurative complica-
tions or chronic perforation), or Down syndrome

The iliness is not severe — otalgia appears to be mild and fever is lower
than 39°C in the absence of antipyretics

Parents are capable of recognizing signs of worsening illness and can
readily access medical care if the child does not improve

If the child’s status worsens or does not improve during the observation
period, and the primary diagnosis still appears to be acute otitis media, anti-
microbial therapy must be started

made clinically, which suggests the possibility of a misdiag-
nosis, but the same applies to diagnosing AOM in Canadian
children today. Second, clinical cure rather than bacterio-
logical cure was chosen as the primary outcome because of
the difficulty of performing tympanocentesis initially and
at follow-up. Children with early bacteriological cure are at
lower risk of early recurrence of AOM with the same
organism, but it appears that approximately five children
need to achieve bacteriological cure to prevent one recur-
rence (37). Finally, a placebo was not always administered
to the control group. Despite these criticisms, spontaneous
resolution occurs in most cases. Not all children with
AOM should receive immediate treatment with anti-
microbials, and a watchful waiting approach with analgesia
can be used in many cases.

WHEN IS IT APPROPRIATE TO ADOPT A
WATCHFUL WAITING APPROACH?
If the child is older than six months of age with mild signs
and symptoms, observation without the use of antimicrob-

ials for 48 h to 72 h may be an option if follow-up can be
assured (Table 2, Figure 1) (38,39). Six months was chosen

Previously well child over 6 months of age
with no craniofacial abnormalities
presents with uncomplicated AOM

YES

A
- Does the child have non severe illness (non toxic, temp < 39°C, mild otalgia)?

Are parents able to:
- recognize severe illness and bring the child for immediate assessment
- ensure follow-up in 48-72 hours (or sooner if needed?)

| YES I NO

Counsel about analgesics and Observation off antimicrobials is
observe 48-72 hours off not appropriate.
antimicrobials

y

Did symptoms related to AOM
improve after 48-72 hours? YES o

Follow up if symptoms recur

Reassess child

Is AOM still the diagnosis?

NO YES

Start antimicrobials
(See Figure 2)

Assess for other causes of illness
or complications and manage
accordingly.

Figure 1) Flow chart of the watchful waiting approach to acute
otitis media (AOM)

as the lower age limit because there are limited data on this
approach in younger children and severe illness is more dif-
ficult to recognize (40,41). If the watchful waiting approach
is used, it is vital to provide appropriate advice about anal-
gesics, with acetaminophen or ibuprofen being the usual
choices. It is recommended to either have the family return
if the child does not improve or to provide a prescription for
antimicrobials that can be filled at the parents’ discretion
(deferred prescription). Studies (42,43) have shown that
although symptom resolution may take slightly longer with
a watchful waiting approach, parents are generally satisfied
with this option, and only approximately one-third of those
children eventually receive antimicrobials.

The watchful waiting option is not appropriate for chil-
dren who have severe symptoms (appear toxic, have severe
otalgia and/or high fever [greater than 39°C, orally]) (44).
Aboriginal children have been found to have a high inci-
dence of chronic suppurative otitis media, but it is not
known whether a watchful waiting approach in these chil-
dren increases the risk of this complication (11,45).
Nonetheless, it would seem prudent to prescribe anti-
microbials sooner to Aboriginal children.
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1. Non immunocompromised child, over 8 weeks of age with no craniofacial
abnormalities presents with uncomplicated AOM but has severe otalgia, has
atemperature > 39°C or is < 6 months of age.

Shaded boxes refers to
AOM + penicillin allergy.
2. Diagnosis of AOM confirmed:
rapid onset of middle ear inflammation

middle ear effusion

% 3b. Amoxicillin 75-90 mg/kg/day. ‘
3a. Isthe
3. Start antimicrobials i i
child allergic 3c. If non type 1 allergy:
to beta R Y

Cefuroxime axetil or cefprozil 30 mg/kg/day + BID
lactams? or

50 mg/kg/day iv/im x 1 dose

/

If type 1 allergy:

Azithromycin 10 mg/kg/day x 1 dose,
then 5 mg/kg/day for 4 days

Ol

4. Did symptoms related
to AOM improve after
48-72 hours?

VAN

5. Complete ‘ 6. Reassess child
current

antimicrobials
and follow up
as appropriate

r
Clarithromycin 15 mg/kg/day + BID

If no improvement after 48-72 hours, reassess child
and if AOM is still the diagnosis, consult with
pediatric infectious diseases about clindamycin or
quinolone use, or refer to ENT for tympanocentesis

7. Is AOM still the diaanosis?

YES NO

8. Assess for other causes of
illness or complications and
manage appropriately

9. Change antimicrobial to amoxicillin/
clavulanate (90/6.5 mg/kg/day + BID)

|

10. Did symptoms related to AOM
improve after 48-72 hours of new NO
antimicrobial?

YES l

12. Complete current
antimicrobials and follow
up as appropriate

11. Ceftriaxone 50 mg/kg/day iv or im x 3
doses OR consider referral to ENT for
tympanocentesis

Figure 2) Flow chart for antimicrobial treatment of acute otitis
media (AOM) (doses should never exceed the adult dose). BID
Twice per day; ENT Ear, nose and throat; im Intramuscular; iv
Intravenous

WHAT ARE THE RISKS OF COMPLICATIONS IF
ANTIMICROBIALS ARE DEFERRED OR NOT
PRESCRIBED FOR AOM?

It seems intuitive that the early use of antimicrobials will
reduce the incidence of serious complications of AOM,
such as mastoiditis, meningitis and intracranial abscesses. In
the Netherlands, where antimicrobial prescription rates for
AOM are approximately 30%, the incidence of paediatric
mastoiditis was approximately double the incidence in
countries where prescription rates were greater than 90%
(46). Nonetheless, given the rarity of mastoiditis, the auth-
ors calculated that at least 2500 prescriptions would have to
be filled to prevent one case. They also point out that only
approximately 25% of mastoiditis cases require a mastoidec-
tomy, and that approximately one-half of children with
mastoiditis develop this complication despite previously
taking antimicrobials for AOM (47). There are no compar-
able studies for other severe suppurative complications of
AOM, but again, it seems likely that thousands of children

would have to be treated to prevent one complication.

There are also risks associated with the use of antimicrob-
ials. Approximately 20% of children develop diarrhea, with
complications such as Stevens-Johnson syndrome or anaphyl-
axis being very rare but sometimes life-threatening. In addi-
tion, the development of antibiotic-resistant organisms is
primarily driven by the over-use of antibiotics.

Paediatr Child Health Vol 14 No 7 September 2009

CPS Statement: ID 2009-01

TABLE 3
Antimicrobial agents for acute otitis media (AOM)*

First-line treatment (no penicillin allergy):

o Amoxicillin — 75 mg/kg/day to 90 mg/kg/day divided twice per day’

Second-line treatment:

e Cefprozil — 30 mg/kg/day divided twice per day

o Cefuroxime axetil — 30 mg/kg/day divided twice per day

e Ceftriaxone — 50 mg/kg intramuscularly (or intravenously) x 1 dose

¢ Azithromycin — 10 mg/kg once per day x 1 dose, then 5 mg/kg once per day
x 4 doses

e Clarithromycin — 15 mg/kg/day divided twice per day

If initial therapy fails (ie, no symptomatic improvement after two to

three days):

¢ Amoxicillin-clavulanate — 90 mg/kg/day amoxicillin, 6.4 mg/kg/day
clavulanate divided twice per day for 10 days'™

¢ If AOM-related symptoms do not resolve with amoxicillin/clavulanate, a
course of ceftriaxone 50 mg/kg/day intramuscularly (or intravenously) once
per day x 3 doses could be considered. Alternatively, a referral to
otolaryngology for tympanocentesis may be considered to determine the
etiological agent and guide therapy

*See text for comments on duration. Adult dose should never be exceeded,;
Thisis a higher dose than usual, chosen to increase the likelihood of eradicat-
ing penicillin-resistant pneumococci. If lower doses are used, traditional three
times daily dosing is more appropriate. Some experts also recommend three
times daily dosing for the higher dose range; *See Table 4 for amoxicillin plus
amoxicillin-clavulanate dosing options

HOW DOES RESISTANCE AFFECT THE CHOICE
OF AN ANTIMICROBIAL?
S pneumoniae antimicrobial resistance is an issue in Canada
and around the world. Furthermore, AOM caused by
S pneumoniae is the least likely to spontaneously resolve
(only 20% of cases spontaneously resolve versus 50% with
H influenzae) (48). In some cases, it is possible to identify
children at risk for infections with antimicrobial resistant
S pneumoniae (49). Risk factors include children younger
than two years of age, who attend daycare (defined as
greater than 4 h per week with at least two unrelated chil-
dren), who have frequent otitis media and/or recent anti-
microbial use (within the past three months), or who have
failed initial antimicrobial therapy for AOM.

Other organisms associated with AOM include H influ-
enzae and M catarrhalis. Almost all M catarrhalis isolates and
approximately one-quarter of H influenzae produce beta-
lactamases (50). Some beta-lactam antimicrobials are still
effective against these organisms, including second- and
third-generation cephalosporins and amoxicillin with a
beta-lactamase inhibitor (such as clavulanate) added. The
activity of clarithromycin or azithromycin is unaffected by
the presence of beta-lactamase production.

WHAT IS THE FIRST-CHOICE ANTIMICROBIAL
AGENT FOR AOM?

First-line therapy in a child with no beta-lactam allergies is

amoxicillin (Figure 2). No other oral antimicrobial has been

shown to have superior efficacy for AOM in a randomized

trial. This drug has excellent middle ear penetration (which

may be effective despite in vitro resistance), is inexpensive
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TABLE 4

Dosing table for amoxicillin-clavulanate plus amoxicillin to
achieve 90 mg/kg/day of the amoxicillin component and
6.4 mg/kg/day of the clavulanate component for acute
otitis media that failed initial antimicrobial therapy*

Dose of amoxicillin
from amoxicillin- Dose of amoxicillin
Drug clavulanate to add

Clavulin-125F suspension, 25 mg/kg/day 65 mg/kg/day
Clavulin-250F suspension,
Apo-Amoxi Clav 125 mg
suspension, Apo-Amoxi Clav
250 mg suspension, Clavulin-
500F tablets or Apo-Amoxi
Clav 500 mg tablets
(4:1 formulations)

Clavulin 200 suspension or
Clavulin 400 suspension,
Clavulin 875 mg tablet or Apo-
Amoxi Clav 875 mg tablet
(7:1 formulations)

Clavulin 250 tablet or Apo-
Amoxi Clav 250 mg tablet
(2:1 formulations)

45 mg/kg/day 45 mg/kg/day

12.5 mg/kg/day 77.5 mg/kg/day

14:1 formulations (not yet
licensed in Canada)

90 mg/kg/day None

*Maximum total dose of amoxicillin is 4 g (which will apply to children 45 kg or
heavier)

and well tolerated, and has a relatively narrow antimicrobial
spectrum (51). Given in an adequate dose, it is the oral drug
that is most likely to be effective against penicillin-resistant
S pneumoniae. Because it is not always apparent whether a
child has risk factors for resistant S pneumoniae, we recom-
mend that physicians treat with high-dose amoxicillin at
75 mg/kg/day to 90 mg/kg/day. At this dose, the drug will be
effective against penicillin-intermediate strains and possibly
even high-level penicillin-resistant strains.

If the child has had a type 1 hypersensitivity reaction to
amoxicillin or to another beta-lactam antimicrobial (urti-
caria and/or systemic anaphylaxis), then use of a macrolide
(clarithromycin or azithromycin) is an option. If the previ-
ous reaction to amoxicillin is not type 1, second-generation
cephalosporins are appropriate choices (Table 3) (52). If the
child has had a type 1 hypersensitivity reaction to a beta-
lactam antimicrobial and has failed macrolides, clindamycin
or a quinolone should be considered in consultation with an
infectious diseases physician. Alternatively, a referral to
otolaryngology for tympanocentesis may be considered to
determine the etiological agent and to guide therapy (53).

IF SYMPTOMS DO NOT RESOLVE, SHOULD THE
ANTIMICROBIAL BE CHANGED?
Symptoms should improve within one to two days and
resolve within two to three days of starting antimicrobials.
Middle ear effusions, on the other hand, may persist for
months, despite clinical and bacteriological resolution.
Therefore, the presence of middle ear effusion does not
necessitate a change in antimicrobials. However, if symp-
toms have not improved after two days, the antimicrobial

should be changed to one that targets both penicillin-
resistant S pneumoniae and beta-lactamase-producing organ-
isms — two choices are amoxicillin/clavulanate or parenteral
ceftriaxone (Table 3) (54).

Amoxicillin/clavulanate should be calculated at
90 mg/kg/day of the amoxicillin component and 6.4 mg/kg/
day of the clavulanate component divided into two doses.
Methods for achieving this dose, which require combining
amoxicillin/clavulanate with amoxicillin, are shown in
Table 4. A 14:1 preparation of amoxicillin/clavulanate is
licensed in the United States, allowing for the use of a single
medication, but it is not yet available in Canada (55).

WHAT IS AN APPROPRIATE DURATION OF
ANTIMICROBIAL THERAPY FOR AOM?
Five days of antimicrobial treatment with amoxicillin or
second-generation cephalosporins are at least as effective as

10 days of therapy in children older than two years of age
with uncomplicated AOM (56,57).

DO SOME CHILDREN WARRANT A 10-DAY

COURSE OF THERAPY FOR AOM?
Ten-day antimicrobial treatment courses are appropriate for
children younger than two years of age, children with fre-
quent recurrent AOM or otitis media with perforated tym-
panic membrane, and in children who failed their initial
antimicrobial, because these children are at increased risk of
treatment failure (exceptions to this rule are azithromycin
for which a five-day course is the maximum, and ceftriaxone
for which one dose is usually given for uncomplicated cases
and three doses for cases that failed initial therapy) (58-65).
The benefit of the longer course may partly come from the
child being in a ‘prophylaxed’ state should he or she develop
a new upper respiratory tract infection within 10 days of
AOM diagnosis. However, should the child develop anti-
microbial-related adverse events between day 5 and day 10,
it is reasonable to stop antimicrobials rather than prescrib-
ing an alternative antimicrobial.

WHAT CAN PARENTS DO TO REDUCE THEIR
CHILD’S RISK OF DEVELOPING AOM?
Parents can reduce their child’s risk for AOM by imple-
menting practices that reduce the chances of contracting
viral respiratory tract infections or by preventing other fac-

tors that promote inflammation of the eustachian tube:

e Following simple hygienic practices such as hand hygiene
(after handling respiratory secretions, nasal discharge or
used tissues) with regular soap or alcohol-based hand
sanitizer can have a positive impact on the health of
families in nonmedical settings (66).

e Exclusive breastfeeding until at least three months of age
reduces the incidence of AOM, and this effect persists
four to 12 months after breastfeeding ceases (67-69). This
reduction is likely to be secondary to immunoglobulins
and other components in breast milk that increase infants’
immunity to pathogens (70). This reduction may also be
secondary to the absence of bottle-feeding. When a baby
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is bottlefed (especially if the bottle is propped), negative
pressure inside the bottle causes the infant to suck
excessively and generate negative pressure within the
eustachian tube, setting the stage for AOM. This does not
occur with breastfeeding, or with the use of fully ventilated

bottles (71).

e Pacifier use in children younger than three years of age
increases the risk for recurrent otitis media by up to 25%.
The risk appears to be related to the frequency of use
(72,73).

e Limiting daycare exposure for very young children
decreases the risk of upper respiratory tract infection and,
therefore, AOM. The risk correlates with the number of
contacts with other children rather than the absolute
number of children enrolled in the centre, and the risk is
highest in the first year of life (74).

e Encourage childcare providers to develop and implement
procedures for hand hygiene, as well as toy and
environmental cleaning. In a study (75) involving
60 childcare centres where hand hygiene, environmental
cleaning, and increased washing of toys and linens was
emphasized, there was a 26% reduction in upper respiratory
tract infections in children younger than three years of
age.

e Not smoking. Maternal smoking during the first year of
life is a significant risk factor for recurrent otitis media,
especially in low birth weight infants (76).

WHICH VACCINES WILL OFFER PROTECTION
AGAINST AOM?
Use of the influenza vaccine is highly encouraged for healthy
children older than six months of age and for their parents
and caregivers (77-79). Influenza plays an important role in
the pathogenesis of AOM, and the killed influenza vaccine
has been shown to provide some protection against AOM in
toddlers (80-82). Although not yet available in Canada, the
live attenuated intranasal vaccine showed high efficacy
(94% to 98%) in preventing influenza-associated AOM in
children 15 to 71 months of age (83,84).

The pneumococcal conjugate vaccine is part of the rou-
tine schedule for all Canadian children. This vaccine has
limited efficacy against AOM because only seven pneumo-
coccal serotypes are contained in the current vaccine, and
there is increasing evidence of ‘replacement disease’ with
nonvaccine serotypes (85,86). Preliminary studies of upcom-
ing conjugated pneumococcal vaccines show a greater effect
against AOM. They contain more pneumococcal serotypes
and some are conjugated to carriers such as protein D from
H influenzae and, thus, are efficacious in preventing AOM
from pneumococci and nontypeable H influenzae (87,88).

RECOMMENDATIONS
The levels of evidence reported in the recommendations
have been described using the evaluation of evidence cri-
teria outlined by the Canadian Task Force on Preventive

Health Care (89).
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e To properly diagnose AOM, there must be signs of a middle
ear effusion, middle ear inflammation and an acute onset of
symptoms. Signs of a middle ear effusion may include a
tympanic membrane that is immobile with or without
opacification, loss of bony landmarks, or a tympanic
membrane that has ruptured with fluid in the external ear
canal. Signs of middle ear inflammation include a tympanic
membrane that is bulging and discoloured. Symptoms of
AOM include rapid onset of ear pain or unexplained
irritability in a preverbal child (AII-2).

e For otherwise healthy children older than six months of
age with no craniofacial abnormalities who have mild
clinical signs and symptoms, a watchful waiting approach
for 48 h to 72 h is an option if follow-up can be assured
(BI). Advice regarding analgesics must be provided. It is
recommended to either have the family return if the child
does not improve or to provide a prescription for
antimicrobials that they can fill at their own discretion
(deferred prescription).

e [f a decision is made to treat with antimicrobials, high-
dose amoxicillin (75 mg/kg/day to 90 mg/kg/day) is the
first choice for AOM therapy (AI/AII). A five-day course
is appropriate for most children older than two years of
age, with a 10-day course being reserved for younger
children (AI) or those with complicated or frequently
recurrent AOM (AIII).

e Parents should be educated about the factors that may
increase the risk of AOM in their children (BII-III).

e The influenza vaccine (All) and pneumococcal conjugate
vaccine (Al) should be offered to all children of appropriate
age.
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