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Challenges in the Management of Otitis Media

Stephen I. Pelton, MD

. . .PRESENTATIONS . . .

Otitis media is primarily a dis-
ease of early childhood and
should be viewed as a spec-

trum of illnesses that includes acute
otitis media (AOM), otitis media with
effusion (OME), external otitis, and
chronic suppurative otitis media. This
spectrum of conditions begins with
acute episodes in the first year of life
often with recurrence throughout
early childhood and association with
the persistence of middle ear effusion
(fluid). The long-term sequelae of per-
sistent effusion include conductive
hearing loss, decreased language per-

ception, impaired speech and lan-
guage development, and lower scores
on tests of cognitive abilities.1 One of
the primary goals of therapy should
be to reduce the overall burden of oti-
tis media throughout childhood
rather than to focus simply on treat-
ing symptomatic, acute episodes.

This decade has seen an increasing
number of otitis media diagnoses
(Figure),2 an emergence of bacteria
resistant to common antimicrobial
agents, and recognition of the need
for reevaluation of the role of antibi-
otic therapy in otitis media. Thus, the

Presentation Summary
Acute otitis media (AOM) and

otitis media with effusion are
among the most common ill-
nesses in children, and AOM is
the most frequent diagnosis for
which oral antimicrobial agents
are prescribed. Almost two
thirds of children experience at
least 1 episode of AOM by 1 year
of age. Unfortunately, current
management of otitis media is
associated with frequent relapses
and persistent middle ear effu-
sion. An important element in
improving response rates is a
better understanding of the dis-
ease pathophysiology. Age at first
episode is a critical determinant
of recurrences, with those whose

first episode occurs in the first 6
months of life being most likely to
have subsequent episodes. A num-
ber of other risk factors are associ-
ated with recurrent AOM,
including family history, male gen-
der, exposure to cigarette smoke,
and day care attendance. One of
the keys to successful manage-
ment of the disease is to identify
infants at high risk for persistent
disease and to treat them aggres-
sively to prevent recurrent
episodes. Amoxicillin remains an
important first-line treatment for
AOM, and in communities with
high incidences of penicillin-resis-
tant strains of pneumococci, high-
dose amoxicillin is recommended.
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issues that require our immediate
attention are the changing epidemiol-
ogy of otitis media, the appropriate
use of antimicrobial therapy, and the
development of prophylactic therapy.

The Clinical Picture
Ear disease may be divided into 4

different diagnoses. AOM is defined as
the presence of fluid in the middle ear
accompanied by inflammation and
signs of local or systemic illness. All 3
of these conditions should be present
for a diagnosis of AOM. In compari-
son, OME is defined as fluid in the
middle ear with no signs of inflamma-
tion or illness. In this case, the role 
of antimicrobial therapy, if any, is lim-
ited. However, antimicrobial therapy
may be considered prior to surgery for
refractory cases of OME. The third
diagnosis, external otitis, involves an
infection of the external ear canal
and is otherwise known as “swim-
mer’s ear.” This condition usually
does not require a systemic antibiotic,
although exacerbations may necessi-
tate therapy. Lastly, chronic suppura-
tive otitis media is characterized by
chronic otorrhea through a perfora-
tion or tympanostomy tube and most
commonly occurs in patients who
have very poor eustachian tube func-
tion combined with immune incom-
petence. This condition usually 
is associated with infection caused 
by Staphylococcus aureus or
Pseudomonas aeruginosa.

Signs and Symptoms of AOM
The diagnosis of AOM requires

both the presence of local inflamma-
tory signs and fluid in the middle ear
as well as acute onset of symptoms.
Bacterial otitis media in children may
be reliably identified through the
physical findings of a bulging tympan-
ic membrane, opacification, and
hypomobility of the tympanic mem-
brane.3 Inflammation of the tympanic
membrane (redness) without these
characteristics, including air fluid
level, has not been associated with

recovery of bacterial pathogens at
tympanocentesis; however, in some
children it may herald the onset of
AOM. Kontiokari and associates4

found that earache was the symptom
most clearly associated with AOM in
children compared to symptoms of
upper respiratory infections (URI)
only. Night restlessness, fever, and sore
throat (children older than 2 years of
age) also were associated with AOM,
but to a lesser degree. Children with
AOM were more likely than children
with URI to be febrile only on days 3
through 9 following onset of illness;
however, fever was not discriminatory
during the first 48 hours. The severity
of pain and degree of fever have been
associated with pneumococcal otitis,5

although, the specificity is not great
enough to be clinically useful.

Epidemiology
AOM and OME are among the most

common illnesses in children, and
AOM is the most frequent diagnosis
for which oral antimicrobial agents
are prescribed. Otitis media occur-
rence peaks in children between the 

Figure. Office Visits in the United States With a Principal
Diagnosis of Otitis Media, 1975-1990

Source: Reference 2.
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ages of 6 and 18 months; almost two
thirds of children experience at least
1 episode of AOM, and 17% experi-
ence 3 or more episodes by 1 year of
age. A few children, 5% to 6%, have as
many as 6 episodes of AOM in their
first year of life.6 However, in general,
frequent episodes in infancy do not
indicate an immune deficiency. The
frequency of AOM recurrences by age
at initial episode as reported by the
Greater Boston Otitis Media Study
Group is presented in Table 1.

The age at first episode is a critical
determinant of recurrences. In the
Boston study, of the 140 children
whose first episode occurred after 12
months of age, 50% did not have a
repeat episode of AOM, while 62% of
the 237 children whose first episode
occurred before age 6 months had at
least 2 subsequent episodes of AOM.
The decline in recurrent otitis media
observed in older children may be the
result of a more mature immune sys-
tem or better eustachian tube func-
tion. This remains an unresolved
debate between otolaryngologists and
immunologists, but both factors are
likely to be important. By age 6, 60%
of children no longer have episodes of
AOM, and only 3% have recurrent
episodes.6 A child who continues to
have recurrent otitis media after 6
years of age should be evaluated for
predisposing or underlying condi-
tions, such as immunoglobulin G
(IgG) subclass deficiency.

An ethnic component also consti-
tutes part of the overall picture, with
indigenous populations affected dis-
proportionately by this disease.
American Indians,7,8 Inuits,9,10 and
Australian Aborigines11 are more prone
to AOM than nonnative populations.
Indigenous groups may have more
problems with eustachian tube dys-
function, immune incompetence, and
crowded living conditions. A higher
frequency of severe disease character-
ized by chronically draining ears is fre-
quently observed in this cohort.12

A variety of other risk factors have
been associated with otitis media in
children (Table 2). Patient factors
include eustachian tube dysfunction,
a compromised or immature immune
system (eg, human immunodeficien-
cy virus), a family history of otitis
media (especially in siblings), and
male gender.13 Environmental risk fac-
tors include exposure to cigarette
smoke,14,15 use of a pacifier,12 not being
breast-fed,6,16 sleep position, the pres-
ence of siblings in the household, and
attendance at group day care. 
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Table 1. Age at First Episode of AOM and Number of Subsequent
Episodes in 24 Months of Observation

Percentage of Patients Experiencing
Additional Episodes of AOM

Age at First No. of Episodes
Episode No. of Patients 0 1 ≥2

1-6 mo 237 14 24 62

7-12 mo 163 25 32 43

≥12 mo 140 50 24 26

AOM = Acute otitis media.
Source: Teele DW, Klein JO, Rosner BA, and the Greater Boston Otitis Media Study
Group. Epidemiology of otitis media during the first seven years of life in children in
greater Boston: A prospective, cohort study. J Infect Dis 1989;160:83-94. Reproduced
with permission from The University of Chicago Press.

Table 2. Risk Factors for Otitis Media in Children

Environmental Risk Factors Patient Risk Factors

Exposure to cigarette smoke Eustachian tube dysfunction

Not breast-fed Immunocompromised

Sleep position on stomach or side Family history

Use of pacifier Male gender

Day care attendance
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Evidence indicates 10% to 20% of children
spend more than half of their first 2 years of
life with middle ear effusion.6 The major con-
cern is that the presence of fluid can cause a
conductive hearing loss precisely at the time
when language acquisition is at its apex.

Day care attendance is a major
risk. Children attending these institu-
tions are exposed both to viruses that
predispose them to bacterial infec-
tions and to the pneumococci,
Haemophilus influenzae, and
Moraxella catarrhalis that cause the
subsequent bacterial infections. The
risk of recurrent disease is also much
higher in children attending day
care.13 In a well-regarded study,17 the
incidence of surgical intervention
with tubes was sixfold greater for chil-
dren in day care than for children in
home care. Considering these risk
categories, managing this disease
aggressively is clearly needed for
those attending day care and in
infants whose initial episode occurred
before 6 months of age.

While viruses are rarely isolated
from middle ear fluid, they have a dis-
tinct role in setting the stage for colo-
nization by bacteria. Up to 50% of
children who present with otitis
media at a physician’s office have had
a viral upper respiratory tract infec-
tion within the preceding 2 weeks. In
particular, respiratory syncytial virus
(RSV) appears to put children at
risk.18 RSV most likely impairs
eustachian tube function, enhances
bacterial colonization, and possibly
impairs host immune function. Thus,
prevention of viral infections may be
one way to reduce the occurrence of
otitis media.

Management of AOM
Unfortunately, the current manage-

ment of otitis media is associated with
frequent relapses and persistent mid-
dle ear effusion. In a 1996 study of
treatment for AOM, the successful
clinical response rate at days 12 to 14
was 78.3% in children up to 2 years
old, but this rate had fallen to 40.3% at
days 32 to 38.19

An important element in improving
response rates is a better understand-
ing of the pathophysiology of the dis-
ease. Otitis media is a 4-part process
that involves inadequate host defen-

ses that allow viral upper respiratory
infections to develop, which in turn
result in eustachian tube dysfunction,
which sets the stage for a bacterial
infection to develop. An important
aspect of otitis media is that middle

ear effusion usually resolves gradually
over time. Assuming 100% of the
affected children have middle ear
fluid at the time of diagnosis, 40% will
still have effusion 1 month later, and
20% will have persistent fluid 2
months after diagnosis (personal data,
1998). Six months later, a small per-
centage of children will still have fluid
in the middle ear.

Evidence indicates 10% to 20% of
children spend more than half of their
first 2 years of life with middle ear
effusion.6 The major concern is that
the presence of fluid can cause a con-
ductive hearing loss precisely at the
time when language acquisition is at
its apex. Hearing loss may lead to a
decreased perception of language dur-
ing the critical first 2 years of life, pos-
sibly resulting in impaired speech
development,20 poor performance on
standardized speech and language
tests, and lower scores on tests of cog-
nitive ability.6

Pathogens and Antibiotics
The microbial etiology of AOM is

similar worldwide: Streptococcus
pneumoniae, H. influenzae, M.
catarrhalis, and group A streptococ-
cus are the causative pathogens
(Table 3). The most common cause is
S. pneumoniae, which accounts for
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35% to 45% of infections.21 Resistant 
S. pneumoniae is increasing world-
wide, and increases in penicillin-resis-
tant pneumococci have been reported
in all areas of the United States. In a
recent study of children in Kentucky
with AOM, 31% of pneumococci iso-
lates demonstrated decreased suscep-
tibility to penicillin, with nearly half
of the strains being highly resistant
(minimum inhibitory concentration
[MIC] ≥2µg/mL). More alarming,
these highly resistant strains were
resistant to most antimicrobials com-
monly used to treat AOM.21

Although bacterial infections of the
middle ear sometimes resolve on their
own, antibiotic therapy has proven to
be very successful in eradicating
infections. A study conducted in
Cleveland demonstrated that bacteri-
ologic success, documented by tym-
panocentesis and culture, has a
correlation with clinical success; 93%
of patients in whom the pathogen was
eliminated also experienced a resolu-
tion of signs and symptoms.22 In con-
trast, only 60% of children in whom

middle ear pathogens persisted
showed clinical improvement.22

Although not possible to perform in
everyday clinical practice, a dual tap
system of pathogen identification via
sequential tympanocentesis and cul-
ture has provided valuable data that
validate in vitro and experimental
animal work as well as the pharmaco-
kinetic characteristics of various
drugs. In addition, the efficacy of
many antibiotics in current use has
been confirmed by studies such as
these.23 Amoxicillin is still the appro-
priate first-line treatment for AOM,
having shown favorable outcomes in
children with AOM caused by 
penicillin-intermediate (ie, moder-
ately resistant) pneumococci.21

Additionally, its MICs against resis-
tant strains of S. pneumoniae are
lower than those of other ß-lactams.24

In communities with documented
high incidences of penicillin-resistant
strains of pneumococci, first-line
therapy with high-dose amoxicillin
(80 to 90 mg/kg/day) is recommended
for young outpatients with AOM.
Amoxicillin remains safe at these
doses, and a recent study demon-
strates higher middle ear fluid con-
centrations with this regimen.25 One
option for patients who do not
respond to initial therapy is treatment
with a combination of amoxicillin 
(40 to 45 mg/kg/day) plus amoxi-
cillin/clavulanate (45 mg/kg/day).
Other therapeutic options in patients
allergic to penicillin include trimetho-
prim/sulfamethoxazole or a macro-
lide. Recalcitrant cases may require
tympanocentesis or tympanostomy
tube placement.20 If amoxicillin-resis-
tant pneumococci are documented
(MIC ≥2.0 µg/mL), oral clindamycin
(30 mg/kg/day for 10 to 21 days) or
parenteral ceftriaxone (50 mg/kg/day
for 3 to 5 days) may be appropriate.21

Some researchers suggest that
antibiotics should not be used at all
when initially treating AOM because
the condition rarely involves serious
complications, and symptoms usually

Table 3. Bacterial Pathogens Isolated From Middle Ear Aspirates in
Infants and Children With Acute Otitis Media

Percentage of Children With Pathogen*
Bacterial Pathogen 1952-1981 1985-1992

Mean Range Mean Range

Streptococcus pneumoniae 33 26-53 38 27-52

Haemophilus influenzae 21 14-31 27 16-52

Moraxella catarrhalis 3 0-4 10 2-15

Streptococcus, group A 8 0.3-24 3 0-11

Staphylococcus aureus 2 0-3 2 0-16

Miscellaneous bacteria 1 0-2 8 0-24

None or nonpathogenic 31 2-47 28 12-35

*Percentage greater than 100 because of nontypeable pathogens per middle ear effusion.
Source: Bluestone CD, Klein JO. Otitis Media in Infants and Children 2nd ed;
Philadelphia, PA. Used with permission from WB Saunders, 1995.
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resolve within 7 to 10 days. Recent
studies confirm an improved outcome
for children with severe AOM (includ-
ing substantial fever and pain) treated
with antibiotics compared to placebo
or myringotomy alone.26 Even with
AOM that is not severe, a small advan-
tage in the group treated with antibi-
otics can be demonstrated. In the first
3 to 5 days, antibiotic therapy makes
a significant difference in the resolu-
tion of symptoms such as fever, pain,
and otorrhea. However, after 6 weeks
or more, there is not a significant dif-
ference between patients treated with
antibiotics and those left untreated.

Valid reasons for antibiotic therapy
of AOM exist. Most cases of otitis
media caused by S. pneumoniae and
half of those caused by H. influenzae
will not resolve without medical treat-
ment.12 Withholding antibiotics for
otitis media in young children is most
risky because of the potential for sup-
purative complications and the high
incidence of recurrences. Language
development delays and the possible
negative impact on cognitive develop-
ment are also serious concerns. In
addition, consideration must be given
to the course of AOM in the preantibi-
otic era, when chronic perforations,
chronically draining ears, and suppu-
rative complications of otitis media
were seen in many children, and
spread of infection to the mastoid or
meninges was a potential complica-
tion of the disease.12 After the intro-
duction of sulfonamides and penicillin
in the late 1930s, the rate of these
complications fell from about 20% to
5%, and by 1948 the frequency of
mastoidectomy was only 2.5%.27 The
dramatic reduction in intracranial
complications and the subsequent
decrease in mortality that followed
the introduction of antibiotics cannot
be ignored, and antimicrobial treat-
ment of otitis media in infants
remains the standard of care in the
United States.28

The duration of therapy for AOM
has recently been evaluated by inves-

tigators.29,30 Children younger than 2
years of age, especially those in day
care, substantially benefited from 10
days of therapy compared with 5
days.29 Of those children who received
10 days of therapy, fewer children had
signs and symptoms of AOM on days
10 to 14, which likely reflected a
lower relapse/recurrence rate in that
cohort. For children older than 2

years of age, the difference in out-
come between 10 days of therapy and
5 days is less substantial, and many
experts recommend 5 days of therapy
in regions that do not have a high 
proportion of multidrug-resistant 
S. pneumoniae. Because of my clini-
cal experience in this area, I support
the use of short-course antimicrobial
therapy in children older than 2 years
of age who have a prompt response to
therapy, showing resolution of signs
and symptoms within 48 to 72 hours
of initiating treatment.

The goal of therapy in AOM should
be eradication of bacterial pathogens
in the middle ear, resolution of middle
ear fluid, and prevention of hearing
loss and recurrent acute infection.
Antibiotics should not be adminis-
tered simply to resolve persistent fluid
in the absence of other symptoms,
such as inflammation and systemic
illness. Finally, one of the keys to suc-
cessful management of the disease is
to identify infants at high risk for per-
sistent disease and to treat them
aggressively to prevent recurrent
episodes, persistent effusion, hearing
loss, and speech delay.

Most cases of otitis media caused by 
S. pneumoniae and half of those caused by 
H. influenzae will not resolve without 
medical treatment.
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Prevention of Otitis Media: 
New Horizons

Prevention of otitis media by pre-
venting bacterial colonization of the
respiratory tract must be emphasized.
Currently available interventions
include prophylactic antibiotics, in-
fluenzae and pneumococcal polysac-
charide vaccines, and tympanostomy
tube insertion. Chemoprophylaxis has
been successful in preventing recur-
rent episodes of AOM or in reducing
the number of such episodes. Concern
for emerging resistance has resulted
in a reevaluation of indications for
chemoprophylaxis. In general, it is
currently limited to children with 3 or
4 episodes within a 6-month time
period. Amoxicillin 20 mg/kg/day or
sulfisoxazole 50 mg/kg/day given
throughout the respiratory infection
season to those children allergic to
penicillin is effective in preventing
new episodes of AOM. However, after
antibiotics are discontinued, many
children experience recurrences of
the condition.12,31

Vaccines need to be developed
against respiratory viral and bacterial
pathogens such as RSV and nontype-
able H. influenzae. A pneumococcal
vaccine is now available for children
older than 24 months who have recur-
rent episodes of otitis media, and a
new conjugate vaccine has shown
good antibody response in trials with
children as young as 6 months of
age.32 A recent study investigated the
efficacy of a pneumococcal conjugate
vaccine in children 2, 4, 6, and 12 to
15 months of age.33 Although results
for otitis media and pneumonia are
pending, the pneumococcal conjugate
vaccine appears to be highly effective
in preventing invasive disease in
young children. Universal childhood
immunization with this vaccine is
likely to be recommended for chil-
dren younger than 3 years of age to
prevent invasive disease caused by S.
pneumoniae. Use in children older
than 3 should include those at high
risk for AOM (Table 2). Reduction in

the colonization of the respiratory
tract by pneumococci and H. influen-
zae through the use of topical or nasal
spray therapy is another potential
strategy. Improving eustachian tube
function using surfactants, which may
reduce the risk of otitis media in chil-
dren with functional impairment, is
currently being studied.
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