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Purpose of review

Otitis media is the most common bacterial infection among
children, accounting for as many as 30 million office visits
annually. Proper treatment has become critical as offending
pathogens become increasingly resistant to antibiotics and
the cost of managing the disorder has exceeded 3 billion
dollars per year. However, data suggest that many
practitioners still struggle with the diagnosis of otitis media
and often recommend medical and surgical intervention
inappropriately. This article presents recent advances in the
otitis media literature and an evidence-based approach to its
management.

Recent findings

Recent investigations have resulted in the following findings:
(1) bacterial biofilms may account for the persistence of
middle ear disease; (2) there is increasing evidence that
heredity and reflux are risk factors for otitis media; (3) primary
care providers may be receiving poor otitis media training,
leading to inadequate diagnostic skills; (4) medical and
surgical therapy are of limited utility in the management of
acute and recurrent acute otitis media; (5) antibiotics and
steroids are of limited value in the treatment of chronic middle
ear effusion; (6) delayed management of effusion may not
adversely affect development in children; (7) vaccination for
pneumococcus may alter the serotypes responsible for otitis
media; and (8) vaccine candidates for other middle ear
pathogens are under investigation.

Summary

Management of otitis media is constantly evolving, based on
research from a variety of medical subspecialties. It is
incumbent on the otolaryngologist and primary care providers
treating otitis media to keep pace with and synthesize these
findings into a rational approach to treatment.
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Introduction

With the exception of the common cold, otitis media is
the most common disorder for which children and their
families seek pediatric care [1]. It is the most frequent
bacterial infection of childhood and the most common
indication for antimicrobial therapy in this age group [2].
However, despite years of clinical experience with the
disorder, the pathophysiology of otitis media is not fully
understood, and its management continues to evolve.
This article reviews the etiology, diagnosis, and basic
management of middle ear disease and presents recent
concepts and controversies from the medical literature.

Pathogenesis and risk factors

Ortitis media is generally defined by the presence of ef-
fusion within the middle ear without reference to its
cause or pathogenesis. Acute otitis media (AOM) is usu-
ally associated with the rapid onset of symptoms and
signs of acute infection in the middle ear space, includ-
ing fever, otalgia, inflammation or bulging of the tym-
panic membrane, and purulent middle ear effusion.
However, there is no constellation of signs and symp-
toms that has been universally accepted in establishing
this diagnosis [3]. Otitis media with effusion (OME) is
the presence of serous, mucoid, or mucopurulent fluid in
the middle ear without acute symptoms.

The pathogenesis of otitis media is multifactorial, in-
cluding infection, impaired eustachian tube function, im-
mature immune status, and allergy. In most cases, otitis
media begins with a viral infection of the upper respira-
tory tract that causes congestion of the eustachian tube
and impairment of normal tubal function, including
middle ear ventilation, ciliary clearance, and drainage. As
a result, pathogens colonizing the nasopharynx may gain
access to the middle ear space and multiply; in such
cases, acute symptoms (AOM) may develop. Immune
responses, with or without antimicrobial therapy, will
normally eradicate the infection and the acute symp-
toms; however, effusion (OME) may persist until normal
tubal function returns. Glycoproteins secreted into the
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middle ear from goblet cells stimulated by the inflam-
matory process may impart to the fluid a mucoid texture,
thereby slowing its resolution [4]. Bacterial biofilm for-
mation has also been demonstrated in OME and impli-
cated in its persistence [5,6]. It has been postulated that
viable bacteria are organized through complex intercel-
lular communication within biofilms, affording protec-
tion from phagocytosis through formation of an exopoly-
saccharide matrix. This results in reduced metabolism
and relative resistance to antibiotics and to growth in
tissue culture.

Effusion may also occur in the absence of infection, typi-
cally in ears in which negative pressure caused by tran-
siently or chronically impaired eustachian tube function
results in atelectasis and retraction of the tympanic mem-
brane and transudation of serous fluid into the middle
ear. Such cases often begin as a result of allergy or upper
respiratory illness but may also be influenced by other
local conditions, such as a diseased adenoid pad, trauma
from nasally placed tubes, nasopharyngeal malignancy,
and anatomic abnormalities associated with clefts of the
palate or trisomy 21.

Acute otitis media is primarily a disease of infancy and
carly childhood, with the peak age-specific attack rate
occurring between 6 and 18 months of age. Nineteen to
sixty-two percent of children experience their first epi-
sode of AOM by age 1 year, and 50% have experienced
three or more episodes by age 3 years [7]. Children who
have had little or no AOM by 3 years of age are unlikely
to have subsequent severe recurrent disease. The point
prevalence of OME is difficult to establish because of
the milder nature of the disorder. However, screening
studies using tympanometry at 3-month or 4-month in-
tervals over a 1-year period have identified middle ear
fluid on at least one occasion in 26 to 41% of children
screened [7].

Risk factors for otitis media have been established by
numerous investigators [8,9], with the most significant
including attendance at group daycare (larger daycare
size associated with higher relative risk), sibling history
of recurrent otitis media, early occurrence of initial otitis
media, and lack of breastfeeding. However, although
children in large daycare facilities tend to manifest more
episodes of upper respiratory illness, this apparent mor-
bidity may be protective against common cold viruses
during the early school years [10]. Otitis media is also
more common among Native Americans and Eskimos,
and in these groups, it is frequently complicated by per-
foration of the tympanic membrane and persistent sup-
purative drainage. Otitis media is nearly universal among
children with unrepaired clefts of the palate.

Male gender, allergy, pacifier use, exposure to cigarette
smoke, heredity, and lower socioeconomic status have
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also been implicated, but their relative risk is lower or
less consistently established. For example, whereas a re-
cent analysis of national health survey data failed to dem-
onstrate an increased risk of otitis with passive tobacco
exposure [11], ear infection was more common among
children with both passive exposure and gestational to-
bacco exposure [12]. Recent data also suggest that
chronic exposure of the eustachian tube to products
found in gastric secretions results in significant eusta-
chian tube dysfunction (E'TD) and middle ear discase
[13]. In a longitudinal study of more than 1300 twins,
heredity was confirmed as a risk factor for both otitis
media and for eustachian tube dysfunction [14].

Microbiology and antibiotic resistance

The bacterial species involved in AOM have not
changed significantly over the last 2 decades [15,16].
Streptococcus pneumoniae continues to be the most promi-
nent pathogen, accounting for approximately 40% of
cases. It is also the organism most likely to produce otal-
gia and fever and least likely to resolve without medical
management. The other two most common organisms
arc Haemophilus influenzae and Moraxella catarrhalis. The
microbiology of OME differs from that of AOM in that a
much higher proportion of aspirates fail to grow an or-
ganism in culture, and B-lactamase—producing H. influ-
enzae and M. catarrhalis and resistant strains of S. pneu-
moniae are more frequently isolated [17].

The risk factors postulated for development of antimi-
crobial resistance are low dose and prolonged treatment
with B-lactam antibiotics, recent exposure to antibiotics,
attendance in a large child daycare environment, young
otitis-prone infants, and winter season [9,17]. Unfortu-
nately, these bacterial strains are also highly resistant to
other B-lactam antibiotics, trimethoprim/sulfa, and mac-
rolides. Poole [18] have reported rates of drug-resistant
S. pneumoniae as high as 90% in some communities
and macrolide resistances exceeding those of B-lactams
in some populations. Sutton ¢ «/. [17] found penicillin
resistance in 38% of S. puneumoniae cultures and B-lacta-
mase production in 65% of H. influenzae and 100% of
M. catarrhalis cultures in effusions from children under-
going tympanostomy tube surgery.

Over the past decade, penicillin resistance to §. preu-
moniae has become a worldwide problem, complicating
medical management of otitis media. Studies also sug-
gest that resistant bacteria may be associated with a
higher incidence of infectious complications of otitis me-
dia [19]. Recent studies indicate that in the United
States, more than 50% of strains of 8. pureumoniae are
penicillin nonsusceptible because of alterations in peni-
cillin binding proteins [20]. This pattern of resistance
can often be overcome effectively by increasing the dos-
age of the antibiotic (¢g, high-dose amoxicillin).
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Drug-resistant H. influenzae and M. catarrhalis produce
B-lactamase, an enzyme that inactivates B-lactam antibi-
otics. Approximately 40% of Haemophilus strains [19] and
nearly all Moraxella strains produce this enzyme. This
mode of resistance cannot be overcome by high-dose
amoxicillin treatment but may be treated effectively
with antibiotics containing B-lactamase inhibitors such as
clavulanic acid. Alternatively, cephalosporins, which are
also B-lactamase—stable, can be used to eradicate these
organisms [19].

Viral illness is well established as a cause of eustachian
tube dysfunction leading to otitis media; however, it re-
mains unclear whether a virus can be the sole pathogen
causing otitis media [21e].

Diagnosis

Diagnosis of AOM cannot be made on the basis of symp-
toms alone. Although earache has a specificity of 82 to
92%, its sensitivity is only 54 to 60% [22]. Rubbing the
ears, restlessness, and fever are even less reliable, and no
particular constellation of symptoms is predictive. In
children with OME, parents’ subjective ratings of their
children’s hearing loss caused by effusion do not corre-
late with audiometric findings [23]. Furthermore, aural
fullness caused by OME may cause rubbing of the ears
that may be construed as acute symptomatology.

Diagnosis of middle ear effusion is more reliably made
on the basis of pneumatic otoscopy and tympanometry.
Examination by a trained otoscopist achieves a sensitiv-
ity of 81 to 94% and a specificity of 74 to 93% when
compared with findings at myringotomy [22]. However,
one recent study indicates that 41% of pediatric resi-
dency programs have no formal training in otitis media
[24], and in another, only 66% of residents in family
practice used pneumatic otoscopy [25]. Other studies
suggest that OME is overdiagnosed as AOM by primary
care practitioners and residents, resulting in potentially
unnecessary antibiotics in as many as 26% of cases
[26,27e].

When the diagnosis of otitis media is in doubt, tympa-
nometry may be a useful adjunct. A flat tympanogram
may be considered more than 90% sensitive and more
than 75% specific in predicting middle ear effusion [22].
Acoustic reflectometry, which analyzes the spectral gra-
dient of sound reflected off the tympanic membrane,
does not appear to aid the diagnosis in these equivocal
cases [28].

Management of acute otitis media

Natural history of acute otitis media

T'he natural history of an individual episode of AOM is
quite favorable. In observational studies and randomized
clinical trials, 70 to 90% of children with AOM treated

with placebo or no drug demonstrated spontancous clini-

cal resolution in 7 to 14 days [29]. Meta-analysis data
suggest that seven to eight children with AOM need to
be treated with antimicrobials to improve a single child
beyond what would be expected from the natural course
of infection [30]. Moreover, pooled data suggest an inci-
dence of acute mastoiditis of less than 0.1%, reflecting no
increased risk of sequelae or complications among pa-
tients closely observed compared with their antibiotic-
treated counterparts [29]. Persistence of middle car ef-
fusion is 40% at 1 month and 26% at 3 months, compared
with 40% and 10%, respectively, in antibiotic-treated pa-
tients [29]. Based on the high likelihood of spontaneous
resolution, it is common practice in many countries to
medicate patients with AOM for pain only, observing the
patient closely and reserving use of antibiotics for refrac-
tory cases [31]. Most advocates of watchful waiting in the
United States still recommend antimicrobial therapy for
children younger than 2 years.

Medical therapy for acute otitis media

The advent of antibiotic therapy in the mid-20th century
brought a tremendous downturn in the incidence of com-
plications of AOM. Treatment with antibiotics rapidly
became the standard of care in the United States and
other developed countries. However, the development
of bacterial resistance, expense, and the potential for
side effects have led clinicians to reconsider the need
for medical intervention. Furthermore, antimicrobial
therapy has demonstrated only a modest effect on AOM.
In clinical trials, antibiotics did not affect symptomatic
relief at 24 hours but did improve symptom resolution at
2 to 3 days by 4% and at 7 to 14 days by 12 to 14% [32].
Neither choice of antibiotic nor duration of therapy in-
fluenced the overall success rate, and no antibiotic was
found to be superior to amoxicillin. Amoxicillin and
erythromycin, however, resulted in fewer severe gastro-
intestinal side effects than amoxicillin/clavulanate and
second-generation and third-generation cephalosporins.
Because most studies excluded children younger than 2
years and those with severe symptoms, it is important to
not extrapolate these results to younger children and
those with more severe symptoms, because these may be
the children most likely to benefit from antibiotic
therapy.

Once a decision for medical management has been
made, selection of a particular antimicrobial agent is
based on clinical and microbiologic efficacy, acceptabil-
ity of the preparation, absence of side effects and toxic-
ity, convenience of dosing schedule, and cost. In 1999,
the report issued by the Drug-resistant Streptococcus pneu-
moniae "Therapeutic Work Group concluded that amoxi-
cillin is the most appropriate first-line therapy [33]. Rec-
ommended doses were 45 mg/kg/d for children at
average risk, and 80 to 90 mg/kg/d to achieve maximum
middle ear concentrations for children considered at high
risk for resistant pneumococcus. Although B-lactamase—
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producing organisms (M. catarrhalis and H. influenzae) are
less likely to be eradicated by amoxicillin, infections
caused by these organisms are less severe and tend to
resolve uneventfully. In cases of treatment failure, sec-
ond-line therapy should be guided by the likelihood of
untreated drug-resistant organisms. The second-line
agents recommended for these resistant infections in-
clude high-dose amoxicillin/clavulanate, cefuroxime, and
ceftriaxone. Thus far, primary care providers appear to
be poorly compliant with these recommendations [27¢].
Duration of antibiotic therapy is typically as long as 10
days, depending on the oral antimicrobial agent used,
although a shorter duration of therapy may be appropri-
ate in children older than 2 years or in less severe cases
[34]. Optimum duration of therapy is not universal and
should reflect both the severity of illness and the anti-
biotic selected. Single-dose therapy is reasonable when
using ceftriaxone or azithromycin.

The typical clinical course of a child who receives an
appropriate antimicrobial agent includes significant reso-
lution of acute signs within 48 to 72 hours; a change of
antibiotic coverage should be considered if acute signs
persist beyond this time. Children with severe otalgia,
sepsis, immune compromise, or suppurative complica-
tions of otitis media may benefit from tympanocentesis
to identify the causative organism or tympanostomy tube
placement to facilitate drainage and improve ventilation.
Homeopathic remedies to date have demonstrated no
efficacy in AOM when compared with placebo [35].

Surgical therapy for acute otitis media

Most studies of myringotomy with or without antibiotic
therapy for AOM suggest no significant advantage over
antibiotic therapy alone [36]. As a result, the primary
value of myringotomy or tympanocentesis is for culture
to guide antibiotic therapy. In some cases, laser-assisted
tympanic membrane fenestration (OtoLAM; Lumenis,
Santa Clara, CA) may provide more efficient drainage for
relief of otalgia and prolonged ventilation; however, the
device has not been studied expressly for this indication.

Management of recurrent acute

otitis media

Goals of therapy

The goals of therapy for recurrent AOM (rAOM) should
be (1) reduction in symptoms and (2) reduction in fre-
quency of AOM.

Natural history of recurrent acute otitis media

The natural history of rAOM is revealed in randomized
trials comparing antimicrobial prophylaxis to placebo. In
an analysis of 13 such trials, patients meeting entrance
criteria had an average of five or more episodes per year;
during the trials, an average of 1.6 episodes of AOM
occurred per child [29]. During a median observation
period of 6 months, 51% had no further episodes of
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AOM. These findings suggest a trend toward improve-
ment with watchful waiting. Similarly, in a 1997 study,
among 375 children with a history of at least three epi-
sodes of otitis media in a 6-month period, only 12% con-
tinued to have otitis media with this frequency [37]. As
a resulg, for children with rAOM whose episodes are non-
severe or have occurred only for a limited period, watch-
ful waiting is often indicated.

Medical therapy for recurrent acute otitis media

Despite clinical trial data showing very limited efficacy
in prevention of acute episodes and the increased risk of
bacterial resistance, antibiotic chemoprophylaxis is still
used by many primary care providers for treatment of
rAOM. This treatment usually consists of administering
half the usual daily dose of amoxicillin or a sulfa deriva-
tive on a daily or twice-daily basis, typically during win-
ter months. Among the 13 clinical trials mentioned, the
absolute decrease in AOM recurrence attributable to
therapy was approximately 1.5 episodes per patient per
year [32]. 'This result suggests that 8 months of prophy-
laxis are required to prevent a single episode of AOM.
One recent study evaluating outcome measures with
more restricted use of antibiotic chemoprophylaxis dem-
onstrated that there was no significant decreased rate of
development of AOM or decreased rate of tympanos-
tomy tube insertion [38], and another revealed similar
otitis-free rates of 60 to 65% among patients treated with
twice-daily amoxicillin, once-daily amoxicillin, or pla-
cebo [39]. In light of its marginal benefit and potential
contribution to antimicrobial resistance, antibiotic che-
moprophylaxis is a practice to be discouraged.

Surgical therapy for recurrent acute otitis media

Only three clinical trials have been performed that sup-
port the use of tympanostomy tubes in the management
of rAOM. Two of these studies included children with
effusions at enrollment and had follow-up periods of only
6 months, and only one of these two demonstrated a
reduction in the AOM attack rate (otorrhea) [40,41]. The
third study, which had fewer design flaws and a follow-
up period of 2 years, failed to demonstrate a reduced
AOM attack rate, but did note fewer days with otorrhea
and a reduction in symptoms in the tympanostomy tube
group [42]. As a result, surgery for rAOM should be rec-
ommended only for patients with severe symptoms and
a history of at least three or four episodes in a 6-month
period, anticipating at best a modest reduction in the
frequency of infection. Both objective and subjective
quality of life measurements have demonstrated signifi-
cant benefit in children appropriately treated with inser-
tion of tympanostomy tubes [43,44¢].

A chronically infected adenoid pad, independent of its
size, can seed the middle ear (ME) with pathogenic bac-
teria and lead to otitis media [45,46]. However, studies
suggest that adenoidectomy is of marginal benefit as a
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primary adjunctive procedure for rAOM and in children
having a second set of tympanostomy tubes [47 48].

Management of otitis media with effusion
Goals of therapy

By definition, OME is a relatively asymptomatic process.
As a result, management is initiated with two goals in
mind: restoration of normal hearing and avoidance of
middle ear sequelae.

Otitis media with effusion is associated with conductive
hearing loss causing an average threshold elevation of 25
to 30 dB [49]. Children often present with complaints of
difficulty hearing the telephone or television, or with
teacher concerns of inattentiveness in class, and data sug-
gest that OME is associated with reduced speech recog-
nition in competing noise [49]. However, long-term ef-
fects of hearing loss in OME are still hotly debated in the
literature. Studies of speech, language, cognition, and
behavior in children plagued by OME have been fraught
with methodologic flaws and confounding variables.
However, the evidence through 1999 secems to suggest
the following [50]:

(1) Speech reception and production have been inad-
equately studied, particularly in preschool-age chil-
dren. Some results imply that prolonged early OME
may be associated with more speech errors in chil-
dren of school age.

(2) Persistent, early OME seems to have some adverse
effect on language development during the carly
preschool period; however, the effect decreases
with age. Expressive language is more likely to be
affected than receptive skills. Effects on children of
school age are not well studied.

(3) Available trials regarding effects of OME on cogni-
tion are sparse and yield conflicting results.

(4) Behavioral studies consistently suggest that chil-
dren with prolonged OME are more easily dis-
tracted and less attentive, with effects potentially
extending to early school age and teenage years
[51,52].

In a recent longitudinal study of 429 children meeting
“specified criteria” for tympanostomy tube placement,
those randomized to undergo tube insertion demon-
strated no difference in speech, language, cognitive, or
psychosocial development at 3 or 4 years of age from
those in whom intervention was delayed 6 to 9 months
[S53ee]. Although the study has been criticized for inclu-
sion of minimally affected children (unilateral effusion,
minimal hearing loss, discontinuous disease), stratifica-
tion still revealed no significant differences in more se-
verely affected subgroups [54®e]. These results may not
be generalizable to children with bilateral disease of long
duration associated with significant hearing loss.

Middle ear sequelae of chronic otitis result from chronic
or intermittent negative pressure causing tympanic
membrane retraction. This process may result in flaccid-
ity and atelectasis in the posterosuperior tympanic mem-
brane and the pars flaccida, culminating in ossicular dis-
continuity or cholesteatoma [55].

Natural history of otitis media with effusion

Otitis media with effusion may result from resolving
AOM or may arise de novo because of eustachian tube
dysfunction. After an episode of untreated AOM, spon-
taneous clearance of OME may be expected in approxi-
mately 75% of children within 3 months; with treatment
of the acute episode, clearance at 3 months may be as
high as 90% [29]. However, many middle ear effusions
have been present for uncertain periods at the time of
diagnosis. In such cases, clearance rates are approxi-
mately 50% at 1 month, 60% at 2 to 3 months, and 75%
at 4 to 6 months [29]. Patients with effusions with dura-
tion of at least 3 months at the time of diagnosis have the
poorest prognosis, with only 27% clearance at 6 months
and 32% at 1 year [29]. Given the dependence of these
highly variable outcomes on duration of OME at presen-
tation, it is incumbent on the otolaryngologist to obtain
an accurate history from the referring primary care pro-
vider before determining appropriate therapy.

Medical therapy for otitis media with effusion

Antibiotic therapy for OME has been justified in the past
on the basis of cultures demonstrating viable bacteria
[15,56] and more recently on the presence of bacterial
nuclear material and biofilms [5,6,57]. Meta-analysis of
blinded clinical trials suggests a mild improvement in
clearance rates of approximately 15% with antibiotic
therapy, or a need to treat seven children to effect a cure
in one [32]. As a result, it seems reasonable to treat an
episode of OME with one course of antibiotics before
consideration of tympanostomy tubes, but the risk and
expense of additional courses may not be justified.

Treatment of OME with corticosteroids has been stud-
ied with and without antibiotic therapy. In theory, ste-
roids may speed resolution of the effusion by diminish-
ing custachian tube inflammation and by reducing the
concentration of inflammatory mediators in the effusion,
resulting in decreased glycoprotein production by goblet
cells [58]. Levels of inflammatory mediators have been
found even higher in the middle ear fluid of children
with allergy compared with those in nonallergic people
[59,60]. Data pooled for meta-analysis suggested clinical
importance but did not yield statistical significance be-
cause of small sample sizes [32]. A recent study by Man-
del er al. [61°e] demonstrated improved resolution of
effusion with steroids plus amoxicillin at 14 days com-
pared with placebo plus amoxicillin. However, by the
4-month visit, nearly 70% of those who had cleared in
each group had recurred. Additional amoxicillin after 2
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weeks did not improve the clearance rate. It may be
concluded that steroids have potential short-term benefit
but do not guarantee long-term middle ear patency.
Dangers associated with oral steroids in a child with sys-
temic viral infection should be kept in mind when using
this mode of therapy, and the parents should be ques-
tioned regarding the child’s chicken pox history and vari-
cella vaccination status. Studies suggest that intranasal
steroids may be useful as adjunctive therapy for short-
term treatment of OME but offer no long-term protec-
tion against AOM or OME [62,63].

There have been a few trials of other medical interven-
tions for OME. Efficacy studies of antihistamines and
decongestants have found these medications of no clini-
cal benefit for treatment of OME [32]. Oxidants and
reactive chemicals have been found in high concentra-
tion in the middle ear effusions (MEESs) of children with
persistent OME and thus likely play an important role in
its pathogenesis. Glutathione, an antioxidant, can scav-
enge these reactive species, and when aerosolized tran-
snasally has been found to be very effective in resolving
OME [64]. Exogenous surfactant may assist with muco-
ciliary clearance and eustachian tube (E'T) opening and
is currently being investigated for a potential role in
treatment of otitis media [65,66].

Surgical management of otitis media with effusion
Surgical management of OME consists of tympanostomy
tube placement, because neither myringotomy nor laser
fenestration accomplishes long-term freedom from effu-
sion and improved ventilation in most patients [36,67].
However, many trials now demonstrate that adenoidec-
tomy is efficacious when performed as an adjunctive pro-
cedure to tubes [36], and at least one study suggests that
adenoidectomy with myringotomy may vyield results
equivalent to those of adenoidectomy with tube place-
ment [68]. Children with adenoidectomy tend to have
fewer episodes of OME and seem to require fewer re-
peat tube insertions [69,70e].

Tympanostomy tubes are a reasonable consideration in
patients with at least 3 months of bilateral or 6 months of
unilateral effusion, or in patients in whom a majority of
the previous year was spent with middle ear disease.
Patients with effusions for less time but who also have
severe symptoms, severe hearing loss, or development of
atelectasis or retraction packets should also be consid-
ered. Adenoidectomy may be reserved for the second set
of tubes, but should be considered primarily in patients
with a history of chronic nasal obstruction or adenoiditis.

Follow-up of tympanostomy tubes

Once ventilation tubes have been placed, it is important
to offer children appropriate follow-up treatment. The
American Academy of Pediatrics Section on Otolaryngol-
ogy has published guidelines for follow-up that include
an initial visit by the surgeon with subsequent physician
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visits at intervals of no longer than 6 months [71]. These
visits can be performed by the either the surgeon or the
primary care provider as long as there is documented
communication between the two physicians. Guidelines
for earlier referral back to the surgeon are also estab-
lished.

Prevention and vaccination

When present, modifiable risk factors should be ad-
dressed with the patient’s family. Tobacco exposure
should be minimized and the use of pacifiers discour-
aged. Daycare exposure should be limited to small group
settings, and patients with suspected allergy should be
evaluated and appropriately treated.

The heptavalent pneumococcal vaccine (Prevnar; Wyeth
Pharmaceuticals, Philadelphia, PA) was approved by the
Food and Drug Administration in 2000 for prevention of
invasive infections caused by §. preumoniae. However, it
has resulted in only a modest reduction in incidence of
otitis media. In the Finnish trial, the vaccine reduced the
number of episodes of AOM from any cause by 6%,
culture-confirmed pneumococcal episodes by 34%, and
the number of episodes caused by the serotypes con-
tained in the vaccine by 57% [16]. The number of epi-
sodes attributed to serotypes cross-reactive with those in
the vaccine was reduced by 51%, whereas the number of
episodes caused by all other serotypes increased by 33%,
and recent studies confirm that nonvaccine serotypes
may be playing an increasing role in otitis media in vac-
cinated children [72]. Current recommendations call for
universal immunization of children younger than 2 years
and selective vaccination of older children with signifi-
cant risk factors for rAOM [73].

Vaccination against influenza with heat-killed and live
attenuated virus has demonstrated a significant reduc-
tion in influenza-related otitis media. Vaccines for non-
typeable H. influenzae and M. catarrhalis have been dif-
ficult to develop because of highly variable surface
determinants [74]. Current candidates include outer
membrane proteins, pili and fimbriae (attachment or-
gans), high molecular weight adhesion proteins, and de-
toxified lipooligosaccharide-protein conjugates [75,76].

Conclusion

Management of otitis media has become quite costly and
increasingly difficult because of the emergence of resis-
tant pathogens. Reduced medical and surgical therapy is
indicated, particularly in light of the favorable natural
history of the disorder and the low likelihood of signifi-
cant effects on development in children. Recent surveys
suggest, however, that such approaches to middle ear
disease will require improvement in the diagnostic accu-
racy of primary care providers and their willingness to
consider treatment recommendations in published
guidelines. Preventive measures such as reduced daycare
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attendance and size, limitation of tobacco exposure and
pacifier use, and control of reflux and allergy are impera-
tive, and patients should be urged to follow through with
current immunization recommendations.
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