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Acute otitis media (AOM) and acute
bacterial sinusitis (ABS) manage-
ment is becoming increasingly com-

plex, with continual changes in the
pathogens responsible for these conditions.
Treatment involves the selection of an effi-
cacious agent displaying a favorable adher-
ence profile. Although antibiotic efficacy is
critical to treatment successes, therapy
adherence is arguably of equal importance,
because failure to adhere to even the most
effective therapy can ultimately lead to clin-
ical failure and undermine treatment efforts.
The dual importance of efficacy and adher-
ence requires additional consideration when
treating pediatric infections. Managed care
organizations (MCOs) are increasingly
aware that a balance is needed when weigh-
ing efficacy and adherence issues with
antibiotics. In one study, a health mainte-
nance organization initiated a guideline
compliance education and provider-report-
ing pathway program among 900 physicians,
nurse practitioners, and physician assistants
in Rochester, NY, resulting in increased
quality of care and a reduction in pharmacy
costs.1

More health plans should use provider
and patient education strategies to improve
provider compliance to national guidelines.
Formulary redevelopment can improve care
if efforts are made to evaluate emerging
disease management issues, including the
shifting microbiology of the organisms im-
plicated in AOM and ABS, medication costs,
and the evaluation of products with the
best reported adherence. The purpose of
this paper is to present the main costs of
AOM and ABS, review the impact of treat-
ment failures, and discuss the dual role of

efficacy and adherence in the treatment of
AOM and ABS.

Direct and Indirect Costs 
of AOM and ABS

The total costs of both AOM and ABS can
be high. Direct AOM and ABS costs are typ-
ically based on medication use and physi-
cian visits. Annual estimates of direct AOM
costs range from $1.96 billion to $4.1 bil-
lion,2,3 whereas direct sinusitis costs (as a
primary diagnosis) are estimated at $1.8 bil-
lion.4 However, direct costs represent only a
portion of the total economic burden of ill-
ness. Indirect costs can include the expense
of care for sick children, transportation
costs, the value of work time lost, baby-sit-
ting fees, ancillary medication costs, and
expenditures for treatment of adverse
effects.5 Indirect costs are estimated at $1.02
billion for AOM2 and $1.6 billion for ABS.4

These significant indirect costs emphasize
that AOM and ABS impose a considerable
economic burden for the patient, family, or
employer who is purchasing health insur-
ance coverage in part or in full.

Impact of Treatment Failures

Treatment failure can lead to persistent or
recurrent infection, which in turn leads to
an increase in overall cost of care.6 Poor effi-
cacy is in part responsible for persistent and
recurrent infections, with prior antibiotic
use increasing the likelihood of treatment
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failure by enhancing the risk of infection
from resistant organisms.7,8 An incorrect
diagnosis and poor adherence to therapy
also contribute to poor treatment outcomes.
Primary care physicians refer and ear, nose,
and throat (ENT) surgeons operate on
patients with persistent and recurrent infec-
tion.9 Consequently, improved adherence to
diagnostic criteria and appropriate antibiot-
ic selection according to national treatment
guidelines may improve the management of
AOM and ABS.6

As discussed in the previous article, treat-
ment success and the cost of therapy can be
attributed greatly to therapy adherence.10

Adherence is influenced by factors such as
tolerability, patient and caregiver prefer-
ence, dosing regimen/duration of therapy,
palatability, and satisfaction with thera-
py.5,11-16 For example, tolerability and ease of
administration may increase adherence to
prescribed therapy,14 and a shorter duration
of therapy (ie, 5 days vs 10 days) is shown to
improve therapy adherence.15 To predict the
likelihood of treatment success in AOM and
ABS, it is important to look at components
of adherence for agents used to treat these
conditions.

Benefits of Judicious Treatment Selection:
Current Therapies

When selecting an agent for the treatment
of AOM and ABS, the main contributors to
favorable outcomes—efficacy and adher-
ence—should be examined closely. Judicious
antibiotic selection should positively affect
the entire healthcare system. This merits
review of the guideline-endorsed antibiotics
(Table 1), the antibiotics not endorsed, and
the rationale for the distinction between the
2 groups of drugs.

Guideline-endorsed Antibiotics

Amoxicillin. Amoxicillin is the mainstay
of treatment for AOM and ABS and is cur-
rently recommended as first-line therapy
in both of these conditions.17,18 Amoxicillin
is effective against Streptococcus pneumo-
niae, including penicillin nonsusceptible S
pneumoniae (PNSP) when administered in
off-label high dosages (eg, 80-100 mg/kg
per day in children and 1.5 g twice daily
in adults). However, amoxicillin is inef-

fective against β-lactamase–producing
pathogens.19,20 The clinical efficacy of amox-
icillin is well established, based on trials
conducted from as long as 30 years ago.17,20

Although amoxicillin is an acceptable
drug for eradicating β-lactamase–negative
Haemophilus influenzae, it is no better than
a placebo against β-lactamase–positive
H influenzae.20 The release of the heptava-
lent pneumococcal conjugate vaccine
(PCV7) in 2000 and its widespread use by
2004 gradually led to a documented shift in
the microbiology of persistent/recurrent
AOM in the pediatric population (Figure).21,22

This shift likely occurred in ABS because
both diseases involve the same pathogens.
Even adult AOM and ABS likely have experi-
enced a pathogen shift because of a herd
immunity effect of PCV7. A decrease in
PNSP strains from PCV7 vaccine use alluded
to H influenzae as the pathogen most likely
responsible for AOM and ABS infection. H
influenzae has also become more resistant
to antibiotics over the years by acquiring the
ability to produce β-lactamase. This shift in
microbiology allegedly occurring in both
AOM and ABS should be considered when
evaluating the antimicrobial efficacy of
amoxicillin.

Amoxicillin is well tolerated and has
favorable taste scores in suspension for-

Table 1. Guideline-endorsed Antibiotics
in AOM and ABS7,17

Agents

First-line Therapy

Amoxicillin

Amoxicillin/clavulanate

Second-line Therapy

Amoxicillin/clavulanate

Cefdinir

Cefpodoxime

Ceftriaxone

Cefuroxime

AOM indicates acute otitis media; ABS, acute
bacterial sinusitis.
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mulation for pediatric patients.15 In-
terestingly, a recent willingness-to-pay study
in AOM patients evaluating compliance
(defined as having no missed doses) and
adherence (defined as taking medication on
time) reported that amoxicillin therapy had
the poorest ratings (75% and 59%, compli-
ance and adherence, respectively), signifi-
cantly lower than amoxicillin/clavulanate
(85% and 66%), azithromycin (91% and
79%), cefprozil (71% and 64%), and clar-
ithromycin (78% and 65%).23 Amoxicillin
had the lowest tolerability rate,24 and its
taste did not appear to impact compliance.
Poor compliance could be the result of the
dosage frequency in the study (3 times
daily) or the prescribing regimen of 7 to 10
days.

Amoxicillin/clavulanate. The addition of
clavulanate to amoxicillin provides the com-
bination product with additional activity
against β-lactamase–producing pathogens.
As with amoxicillin, extra-strength amoxi-

cillin/clavulanate (90/6.4 mg/kg/day) has
shown high bacterial eradication rates for
PNSP of 90% and 94% in 2 studies.25,26 Based
on its efficacy, extra-strength amoxi-
cillin/clavulanate is recommended for the
second-line treatment of uncomplicated
AOM, first-line therapy for persistent/recur-
rent AOM, and first-line treatment for mild,
moderate, or severe ABS.7,17,18

Tolerability of amoxicillin/clavulanate is
problematic. In many head-to-head trials
against other AOM and ABS treatments
(including cefdinir, cefprozil, and cefurox-
ime), the adverse event rate for amoxi-
cillin/clavulanate exceeds that of the
comparator agent.27-34 In most of these stud-
ies, gastrointestinal effects (such as diarrhea)
are the most frequently reported adverse
event of amoxicillin/clavulanate therapy.

The data related to amoxicillin/clavu-
lanate’s palatability is also not favorable. A
series of 6 randomized, single-blind,
crossover trials compared the taste and
smell of oral antibiotic suspensions in chil-
dren. Amoxicillin/clavulanate was consis-
tently significantly inferior in taste and smell
acceptance compared with cefdinir, another
guideline-endorsed drug in both the single-
and multi-center studies.35

Cefpodoxime. The third-generation ceph-
alosporin cefpodoxime is one of the recom-
mended agents for AOM and ABS. Its
efficacy in AOM is demonstrated in non-
inferiority trials versus standard-strength
amoxicillin/clavulanate, cefaclor, cefixime,
and amoxicillin.36-40 In these trials, clinical
response or clinical cure rates were similar
in 2 trials of cefpodoxime and cefaclor (suc-
cess rates of 93.6% and 95% vs 91.6% and
90%, respectively; P = NS)37,38 and a single
trial with cefixime (clinical cure rate 56% vs
54%; P = NS).39 Trial results comparing cef-
podoxime and standard-strength amoxi-
cillin/clavulanate have conflicted; and in one
trial, the clinical cure rate of twice-daily
cefpodoxime (68%) did not differ from that
of 3-times-daily standard-strength amoxi-
cillin/clavulanate (65%; P = .57),36 whereas a
similar trial demonstrated a difference in
clinical cure rates between treatments favor-
ing cefpodoxime (60% vs 40%; P = .003).40

Cefpodoxime was also compared with amox-

Figure. Percentage of Total Pathogens Causing
Persistent AOM and AOM Treatment Failure
That Were Streptococcus pneumoniae or
Haemophilus influenzae in Rochester, NY,
1995-2003
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The change in frequency of S pneumoniae isolation was
significantly lower (P = .049), and the frequency of H
influenzae isolations was significantly higher over
time (P = .021).
AOM indicates acute otitis media.
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icillin in the treatment of ABS and was
equivalent with clinical response rates of
96% and 91%, respectively.41

In the trials, cefpodoxime had a similar
adverse event profile to amoxicillin, cefaclor,
cefixime, and regular-strength amoxicillin/
clavulanate,36,37,39-41 with gastrointestinal and
dermatological adverse events most fre-
quently reported.36

Adherence to once-daily cefpodoxime can
be improved over amoxicillin or amoxi-
cillin/clavulanate from differences in dosing
regimen (once- or twice-daily cefpodoxime
vs 2- to 3-times-daily amoxicillin or amoxi-
cillin/clavulanate), although no difference in
adherence was noted in 1 head-to-head
trial.40 Palatability may play a key role in
determining adherence with cefopdoxime
for children. One blinded taste study meas-
uring 12 antibiotic suspensions by smell,
texture, taste, aftertaste, and overall accept-
ance found cefpodoxime significantly inferi-
or in aftertaste to comparators.12

Cefdinir. Guidelines recommend cefdinir
as a primary treatment choice for penicillin-
allergic patients7,17,18 and in mild or moder-
ate ABS and AOM.7,18 The efficacy of
cefdinir for the treatment of AOM and ABS
is demonstrated in numerous comparative
clinical trials. A multicenter, prospective
study evaluated 357 AOM patients from 6
months to 6 years old randomized to either
cefdinir oral suspension 7 mg/kg q12h for
5 days or azithromycin oral suspension
10 mg/kg once daily on day 1 and 5 mg/kg
once daily on days 2 through 5.42 Clinical
cure rates were comparable between cef-
dinir and azithromycin (87% and 85%,
respectively). Short courses of therapy with
cefdinir or azithromycin were comparable
in AOM pediatric cases.42 Another prospec-
tive multicenter study in 425 patients found
that although there was no significant differ-
ence in overall clinical cure rates between
cefdinir (14 mg/kg divided twice daily)
and regular-strength amoxicillin/clavu-
lanate (45/6.4 mg/kg divided twice daily),
cefdinir was more effective than regular-
strength amoxicillin/clavulanate (92% vs
77%; P = .019) in the subset of patients doc-
umented with prior PCV7 vaccination.34 A
randomized study in the United Kingdom

compared cefdinir 14 mg/kg once daily, cef-
dinir 7 mg/kg twice daily, or regular-strength
amoxicillin/clavulanate 13.3 mg/kg 3 times
daily, finding efficacy clinically equal among
groups.43 A similar trial of 384 AOM patients
found that a 10-day course of therapy
resulted in similar eradication rates with
once-daily cefdinir (83%), twice-daily cef-
dinir,44 and 3-times-daily regular-strength
amoxicillin/clavulanate (86%).45 Clinical
cure rates were 83% with a 10-day regimen
of cefprozil and 80% with a 5-day regimen of
cefdinir in an open-label tympanocentesis
trial of 177 children up to 12 years of age.46

For the treatment of ABS, 2 multicenter tri-
als with nearly 1800 patients found that 10
days of therapy with cefdinir 600 mg/day
dosed once or twice daily was as effective as
10 days of amoxicillin/clavulanate 500 mg 3
times a day.47

The tolerability profile of cefdinir in com-
parison with other AOM and ABS agents is
favorable. In a study of 425 patients aged 6
months to 6 years old with nonrefractory
AOM who were randomized to cefdinir (14
mg/kg, divided twice daily for 5 days) or reg-
ular-strength amoxicillin/clavulanate (45/6.4
mg/kg, divided twice daily for 10 days) found
that 24% of the cefdinir subjects reported a
drug-related adverse event, significantly less
than the 38% of subjects receiving amoxi-
cillin/clavulanate (P < .002).34 Furthermore,
fewer subjects receiving cefdinir discontin-
ued therapy because of drug-related adverse
events (0.5%) than subjects receiving amox-
icillin/clavulanate (1.9%). Another study

For the treatment of ABS, 2 multi-
center trials with nearly 1800 patients
found that 10 days of therapy with
cefdinir 600 mg/day dosed once or
twice daily was as effective as 10 days
of amoxicillin/clavulanate 500 mg 
3 times a day.
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examining the same agents, doses, and dura-
tion of therapies found a higher percentage
of amoxicillin/clavulanate patients with
vomiting compared with cefdinir (P = .016),
with more parents of children in the cefdinir
group reporting that their child took 100% of
their medication (P = .005).11 In another
trial, a comparison of 5 days of therapy with
azithromycin (10 mg/kg on day 1, 5 mg/kg
on days 2-5) or cefdinir (7 mg/kg twice daily)
in 357 children between the ages of 6
months and 6 years showed no difference
between agents in the incidence of adverse
events.48 Parent-reported compliance with
therapy (defined as >80% of the prescribed
regimen) was 99% for both the azithromycin
and cefdinir groups.

A pooled evaluation of 7 randomized, sin-
gle-blind, crossover trials found cefdinir oral
suspension was preferred by children
between the ages of 4 and 8 years old over
other antibiotic suspensions.49 A previously
described analysis of 6 randomized, single-
blind, crossover trials also demonstrated
that at 4 geographically diverse US study
sites, children rated the taste of cefdinir
suspension significantly higher than that
of either amoxicillin/clavulanate potassi-
um or cefprozil. The analysis also found
that the smell of cefdinir suspension was
rated significantly better than that of amoxi-
cillin/clavulanate potassium, cefprozil, or
azithromycin.35 A taste test trial evaluated a
physician’s likelihood to prescribe antibi-

otics (amoxicillin used as baseline compara-
tor) and found that cefdinir was preferred
over all other antibiotics except loracarbef
in taste, even after such ratings were adjusted
based on cost. The study also reported that
cefdinir led in all ratings after adjusting the
ratings for duration of therapy and dosing
interval except azithromycin.15 Results from
a parent-reported survey demonstrated that a
5-day course of cefdinir was preferred over a
10-day regimen of amoxicillin/clavulanate,
with significant differences in satisfaction, tol-
erability, and compliance favoring cefdinir.11

Cefuroxime. Cefuroxime, a second-gener-
ation cephalosporin, is active against some
PNSP strains and has notable activity
against β-lactamase–producing organ-
isms.50,51 Numerous trials demonstrated the
utility of cefuroxime in AOM. Three trials
compared 10 days of therapy with cefurox-
ime and regular-strength amoxicillin/clavu-
lanate.31-33 Two trials with a total of 740
children31,32 found no difference in efficacy
between the agents, with satisfactory out-
comes reported in 84% and 77% of cefuroxime
patients and 95% and 74% of amoxicillin/
clavulanate patients, respectively. The third
trial of 377 children found a higher percent-
age of patients receiving cefuroxime with
complete resolution of symptoms (62%) than
regular-strength amoxicillin/clavulanate
(52%) and cefaclor (46%).33 Also of note, an
open-label, randomized, multicenter trial
compared a 5-day course of twice-daily
cefuroxime with 3-times-daily amoxicillin/
clavulanate suspension for 8 or 10 days in
children from 6 to 36 months with AOM;
there was no difference between treatments
in clinical cure rates (86%, 88%, and 88%,
respectively).30 Two trials have documented
the efficacy of cefuroxime in childhood
ABS,52,53 but both were small placebo-con-
trolled trials without an active comparator
group. The 5-day course of cefuroxime may
improve treatment adherence due to the
relatively short course of treatment.
Furthermore, there were fewer side effects
observed with cefuroxime than regular-
strength amoxicillin/clavulanate in compar-
ative trials.31-33

Palatability and satisfaction concerns
with cefuroxime were noted. Cefuroxime

A previously described analysis of 6
randomized, single-blind, crossover 
trials also demonstrated that at 4 
geographically diverse US study sites,
children rated the taste of cefdinir 
suspension significantly higher than
that of either amoxicillin/clavulanate
potassium or cefprozil.
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was consistently ranked 10th or 11th out of
11 antibiotic suspensions in terms of appear-
ance, smell, texture, taste, and aftertaste by
a group of 86 physicians.15 An open-label
study of more than 12 000 outpatient chil-
dren younger than 12 years of age in which
antibiotic taste was graded on a 5-category
scale (very unpleasant to very pleasant)
found that cefuroxime was 1 of 3 antibiotics
(along with clarithromycin and cefpo-
doxime) rated as unpleasant or very un-
pleasant by 50% or more of patients.16

Furthermore, parents and caregivers were
asked to rate their satisfaction with the
study antibiotics on a 5-category scale
(extremely satisfied to extremely dissatis-
fied). Of the 10 antibiotics examined, 9
achieved scores of extremely satisfied or sat-
isfied at least 80% of the time, with only
cefuroxime receiving less than 80% (65.2%).
Poor parent satisfaction scores with cefurox-
ime were attributed to the agent’s poor taste
and a higher overall failure rate.16

Nonguideline Recommended

Azithromycin. The efficacy of azithromy-
cin was compared with amoxicillin54 and
both regular- and extra-strength amoxi-
cillin/clavulanate26,55-63 for the treatment of
AOM in many clinical trials, with variable
results. A study of single-dose azithro-
mycin versus high-dose amoxicillin (90
mg/kg/day)54 in addition to many of the non-
inferiority studies comparing 3- and 5-day
regimens of azithromycin to a 10-day regu-
lar-strength amoxicillin/clavulanate (40-45
mg/kg/day)57-63 found both agents equally
efficacious in AOM. These results were also
seen in a comparison of a 3-day regimen of
azithromycin to a 10-day regular-strength
regimen of amoxicillin/clavulanate.64 A sin-
gle tympanocentesis study using high-dose
azithromycin (20 mg/kg/day for 3 days)
found the 2 antibiotics comparable when
using clinical end points.55 However, 2 dou-
ble tympanocentesis studies of AOM each
found extra-strength amoxicillin/clavu-
lanate showing superior mid-therapy bacte-
riologic and end-of-therapy clinical efficacy
compared with azithromycin.26,56 The 2
studies also noted that azithromycin was no
more effective than placebo for the eradica-
tion of H influenzae.

The efficacy of azithromycin is further
compromised by the rising rate of macrolide
resistance. A meta-analysis evaluated 29
studies from 1998 to 2003 from diverse geo-
graphic regions, a majority of which were
conducted in the United States and Europe.
The analysis evaluated macrolide resistance
in azithromycin, clarithromycin, or erythro-
mycin linked to 7 different respiratory ill-
nesses, including otitis media and acute
sinusitis. Of note, mean resistance of S pneu-
moniae isolates to azithromycin was 27.2%.65

Because double tympanocentesis stud-
ies26,56 found that azithromycin was no
more effective than placebo in eradicating
H influenzae, the current pediatric guide-
lines endorse azithromycin (and clar-
ithromycin) for the treatment of AOM and
ABS only when the patient has an anaphy-
lactic allergy to penicillin.7,17,18,66 The in vitro
resistance of both H influenzae and PNSP
also suggest that macrolides may not be opti-
mal for treatment of AOM or ABS in chil-
dren.18,67,68 Even with data pointing to
azithromycin’s lack of efficacy in this popu-
lation, it is still one of the most commonly
prescribed macrolides, especially for upper
respiratory illness.69 Azithromycin’s popu-
larity with physicians and patients is likely

An open-label study of more than 
12 000 outpatient children younger
than 12 years of age in which
antibiotic taste was graded on a 
5-category scale (very unpleasant 
to very pleasant) found that 
cefuroxime was 1 of 3 antibiotics
(along with clarithromycin and 
cefpodoxime) rated as unpleasant or
very unpleasant by 50% or more 
of patients.
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from the agent’s short dosing frequency,
duration, and decreased pill burden.

Azithromycin has an appealing once-daily
regimen for either 1, 3, or 5 days, which is
attractive not only to physicians but also to
parents who would benefit from the de-
creased burden of administering multiple
doses. In a taste test, children preferred the
taste of azithromycin over amoxicillin/clavu-
lanate, erythromycin, ethylsuccinate/sul-
fisoxazole, and clarithromycin.70 In a study
with cephalosporins, taste and smell
acceptance ratings were significantly differ-
ent between azithromycin and cefdinir,
with the children favoring cefdinir.35 One
survey found no significant differences in
taste between azithromycin and cefprozil
or amoxicillin/clavulanate, all of which were
inferior to cefixime.71 A double-blind, dou-
ble-dummy, multicenter clinical trial
compared a 3-day course of high-dose
azithromycin with a 10-day course of extra-
strength amoxicillin/clavulanate in children
with recurrent or persistent AOM. Com-
pliance, defined as 80% of the prescribed
regimen, was 99% in the azithromycin
group versus 93% for amoxicillin/clavu-
lanate (P = .018).55 Compliance with thera-
py was 100% in 2 tympanocentesis studies;
a feat easily achieved as both studies exam-
ined single-dose azithromycin.72,73 Near-uni-
versal adherence to therapy can be expected

following the administration of a single-
dosed drug at the point of diagnosis, and
administering an agent in the clinic or
emergency department may avoid any
social or cost barriers encountered by
sending patients to a pharmacy. However,
these benefits are wasted if the agent is not
efficacious.

Cefprozil. Efficacy results from non-
inferiority trials involving cefprozil (many
conducted in the early 1990s) show compa-
rability to other cephalosporins and regular-
strength amoxicillin/clavulanate.27,29,46,74,75

However, cefprozil’s diminishing in vitro
activity against contemporary β-lacta-
mase–producing H influenzae (now ac-
counting for up to 64% of H influenzae
isolates21) reduces this agent’s appeal as a
choice in the treatment of AOM and ABS.
Consequently, cefprozil is not guideline
recommended as a preferred cephalosporin
for use in AOM or ABS.7,17,18

Drug-related adverse event rates for cef-
prozil range from 5.8% to 19% in compara-
tive trials.27,29,74,75 Diarrhea and other
gastrointestinal complaints are the most fre-
quently reported side effects among cef-
prozil users. The incidence of diarrhea
among cefprozil users appears similar to that
of ceftibuten74 and less than that reported by
amoxicillin/clavulanate users.27-29

Palatability may play a key role in deter-
mining adherence with cefprozil. One blind-
ed taste study that measured 12 antibiotic
suspensions by smell, texture, taste, after-
taste, and overall acceptance found the taste
of cefprozil scored lower than the taste of
cephalexin, cefixime, and cefaclor.12 In addi-
tion, another small study found the taste of
cefprozil inferior to cefixime and similar to
amoxicillin/clavulanate,71 a product with
known palatability issues. A series of 6 ran-
domized, single-blind, crossover trials in 715
children 4 to 8 years of age found the taste
and smell acceptance of cefprozil to be sig-
nificantly inferior to cefdinir.35

Outcomes

The agents available for the treatment of
AOM and ABS appear to have differing effi-
cacy and adherence-enhancing profiles
(Table 2). Amoxicillin has long been consid-

Cefdinir, cefpodoxime, and cefuroxime
have all been recommended in leading
guidelines as efficacious choices in the
treatment of children with AOM and
ABS, but cefpodoxime and cefuroxime
have poor taste ratings; only cefdinir
and cefpodoxime are available in 
once-daily dosing, and only cefdinir 
is approved for short-course therapy 
in AOM.
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ered the first-line agent for the treatment of
AOM and ABS because of its efficacy
against S pneumoniae as well as its low
cost and favorable taste, yet it lacks effica-
cy against β-lactamase–producing H in-
fluenzae. Amoxicillin/clavulanate provides
coverage of β-lactamase–producing H
influenzae offers, but amoxicillin/clavu-
lanate’s palatability was reportedly disap-
pointing compared with other antibiotics,
especially compared with a number of
cephalosporins. Although azithromycin’s
short-course therapy along with reports of
taste preference indicate excellent adher-
ence, numerous experts question its efficacy
against H influenzae and only recommend
its use in cases of penicillin allergy.7,17,18

Cefdinir, cefpodoxime, and cefuroxime have
all been recommended in leading guidelines
as efficacious choices in the treatment of
children with AOM and ABS, but cefpo-
doxime and cefuroxime have poor taste rat-
ings; only cefdinir and cefpodoxime are
available in once-daily dosing, and only cef-
dinir is approved for short-course therapy
in AOM.

Prescription cost can influence patient
adherence with therapy. An agent with an
unfavorable placement on a managed care
formulary (nonformulary or a tier with a
high copayment) requires the patient to
bear a higher cost burden, which may delay
or lower prescription redemption rates.
Excessive antibiotic cost may lead the
patient or pharmacist (acting on the
patient’s behalf) to call and petition the pre-
scriber to select a less costly agent. Non-
adherence to therapy places the patient at
risk for treatment failure and the subsequent
cost consequences of managing recurrent
and persistent AOM and ABS. Judicious
prescribing of agents that have the greatest
likelihood of both efficacy and adherence
is a crucial strategy in maximizing health
outcomes.

Although few comparative data are avail-
able on the cost of care and outcomes with
the antibiotics discussed in this article, it is
not unreasonable to conclude that those
agents with favorable efficacy and adherence
profiles are most likely associated with the
best outcomes and the lowest cost of care.
When the cost of treatment failure (includ-

ing the cost of second-line therapy and
possibly specialist care and surgical inter-
vention) is factored into the total cost of
care, it becomes clear that adherence-
enhancing antibiotics with superior cover-
age of likely pathogens will result in
successful, cost-effective therapy.

Conclusion

AOM and ABS are common diseases in
children and adults with far-reaching socie-
tal consequences. With a variety of antibi-
otics available for these conditions, selecting
the most appropriate agent can be challeng-
ing for prescribers. However, clinical prac-
tice guidelines and current research provide
efficacy and adherence data that help pre-
scribers determine the optimal antibiotic
therapy that maximizes positive health out-
comes. Treatment failures can have a wide

Table 2. Relative Efficacy and Tolerability

Relative Rank Efficacy* Tolerability†

Best Ceftriaxone (3 injections) Amoxicillin

Amoxicillin/clavulanate ES Azithromycin

Gatifloxacin‡ Cefdinir

Levofloxacin‡

Better Cefdinir Cefprozil

Cefuroxime Gatifloxacin‡

Cefpodoxime Levofloxacin‡

Cefprozil

Good Amoxicillin Amoxicillin/clavulanate ES

Azithromycin Trimethoprim/sulfameth-

oxazole (TMP/SMX)

Marginal TMP/SMX Cefpodoxime

Ceftriaxone (3 injections)

Cefuroxime

*Efficacy as measured by double-tap results and pharmacokinetic-pharmaco-
dynamic parameters.
†Tolerability as measured by taste, dosing frequency, duration of treatment,
and number of visits.  
‡Fluoroquinolones are not FDA-approved for treatment of acute otitis media
or acute bacterial sinusitis in children because of concerns of arthrotoxicity.76

ES indicates extra strength.
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array of consequences, leading to an
increase in bacterial resistance to antibiotic
agents and further increasing the overall
economic impact of illness. There is concern
that antibiotic resistance will subsequently
render commonly used agents less effica-
cious, further adding to the public health
burden. In light of this, it is crucial for the
provider to properly select agents that are
not only efficacious but also adherence-
enhancing.

MCOs have an opportunity to improve
the health of their members and also reap
potential savings by: (1) critically evaluating
products that promise both efficacy and
adherence to maximize the likelihood of
positive health outcomes while preventing
treatment failure in light of the emerging
shift in microbiology in AOM and ABS; (2)
educating prescribers with guidelines,
research, and materials to aid in clinical
diagnosis and appropriate agent selection
and to inform and encourage patient compli-
ance; and (3) educating patients and care-
givers about community resistance and
strategies to maximize therapy adherence to
prevent recurrence.
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