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According to a recent National
Center for Health Statistics sur-
vey, approximately 240 million

episodes of upper and lower respiratory
tract infections (RTIs) occur annually in
the United States.1 RTIs, including the
common cold, pharyngitis, sinusitis, oti-
tis media, acute bronchitis and exacer-
bations of chronic bronchitis, influenza,
and pneumonia, are the most common
reasons for clinician office visits and the
prescription of antibiotics.1 The clinical
and financial burdens of treating these
common illnesses combined with the

increasing rate of resistance to pre-
scribed antibiotics present substantial
challenges to managed care organiza-
tions (MCOs).

The Impact of RTIs
Acute otitis media (AOM) is the most

commonly diagnosed bacterial infection
in children.2 By 7 years of age 75% of
children have had 3 or more ear infec-
tions.3 The number of office visits for
AOM has risen steadily: from 10 million
in 1975,4 to nearly 25 million in 1990,4

to almost 30 million in 1996.2 This
increase has been attributed to the
growing use of day care for young chil-
dren.2,5

Bacterial sinusitis, another common
condition treated by clinicians, is report-
ed to affect up to 20 million Americans6;
and in the case of chronic sinusitis, it
accounts for 12 million office-based visits
annually.7 Sinusitis is the fifth most com-
mon diagnosis for which an antibiotic is
prescribed.8

Acute exacerbation of chronic bron-
chitis (AECB) is yet another common RTI.
The National Center for Health Statistics
estimated in 1994 that more than 14 mil-
lion people had chronic bronchitis and
sought treatment for 91% of their acute
episodes. AECB accounts for 10 million
outpatient office visits annually.9

Patient Quality of Life. Although
acute RTIs are self-limiting and usually
not considered serious conditions, they
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Presentation Summary 
Managing respiratory tract infections (RTIs)

presents many challenges to managed care orga-
nizations (MCOs). RTIs are among the most com-
mon illnesses treated by primary care clinicians;
they seriously impact patient quality of life and
are a leading cause of health-related absences
from the workplace. The total direct costs of
treating conditions such as acute otitis media,
sinusitis, and acute exacerbations of chronic
bronchitis are estimated to be $10.1 billion. The
development of drug resistance has compounded
these challenges by increasing treatment failures
and costs and limiting treatment options. MCOs
can meet these challenges by implementing clin-
ical practice guidelines for acute respiratory
infections, conducting focused studies of antibi-
otic use, and educating both healthcare clini-
cians and patients about appropriate antibiotic
use. 
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can have a significant effect on health-
related quality of life. Symptoms such
as pain, discomfort, difficulty sleep-
ing, and fatigue can all affect daily
activities, performance at work or
school, social interaction, psychologi-
cal and emotional well-being, and
overall quality of life. The costs of
treating RTIs, especially recurrent
episodes, also can affect patients
financially, providing a further impact
on their quality of life. Additionally,
the negative impact of acute RTIs on
patient quality of life may be pro-
longed. In a recent survey, researchers
found that although symptoms of
AECB often improve within 1 week of
therapy, quality of life may not return
to baseline for at least 2 months.10

Conversely, it was noted that reducing
the number of AECB-symptom days
improved quality of life.10

Direct and Indirect Costs. The
total annual direct medical costs of
AOM (the costs of prescriptions plus
office visits) for children younger than
5 years of age have been estimated at
$4 billion.11 Adding the costs of treat-
ing AOM in older children brings the
total to more than $5 billion.10 The
estimated total cost of treating one

complicated 3-month episode of AOM is
$1331,12 with treatment costs for recur-
rent episodes substantially higher.
Sinusitis expenditures are estimated to
be $3.5 bilion.13 If the costs of treating
comorbid diseases such as asthma,
allergies, and AOM are included, the
total costs of sinusitis are estimated to
be $5.8 billion.13 The average cost of a
sinusitis episode also increases with
treatment failures: from estimates of
$304 for the first episode, to $667 for
the second, to $1743 for the third.14 The
total treatment costs for AECB are esti-
mated to be $1.6 billion, of which $1.5
billion are spent on hospitalizations.9

The total direct costs of treating these
conditions are estimated to be $10.1
billion.

The indirect costs of decreased func-
tioning, lost productivity, and absences
from the workplace raise the total costs
of RTIs substantially, costs usually
borne by patients. For example, it has
been estimated that 90% of the total
costs of treating an episode of AOM can
be attributed to indirect costs, primari-
ly for parental or caregiver time away
from work.12 Sinusitis was responsible
for an estimated 13 million lost work
days and an estimated 59 million
restricted-activity days in 1994.13

Table. Prevalence and Economic Impact of Respiratory Tract Infections

*Chronic condition.
AECB = acute exacerbation of chronic bronchitis; AOM = acute otitis media.
Source: References 2, 6, 8-10, 13, 15, 21.

AOM Sinusitis AECB

Prevalence Most common bacterial  Affects 20 million 14 million people have
disease in children people per year chronic bronchitis

Office visits ≈30 million 12 million* ≈10 million
(per year)

Number of pre- 24 million 13 million >13 million
scriptions (per year)

Costs (total >$5 billion $3.5 billion $1.6 billion
per year)



VOL. 7, NO. 6, SUP. THE AMERICAN JOURNAL OF MANAGED CARE S165

Challenges of Managed Care Organizations

Respiratory problems, such as sinusitis
and bronchitis, have been reported to
be the second most common reason for
disability-related lost work time.15 A
summary of the prevalence and eco-
nomic impact of 3 of the most common
RTIs is shown in the Table. 

Antibiotic Prescribing. The use of
antibiotics in outpatient facilities has
increased dramatically over the past 20
years; these drugs are now the second
largest category of drugs prescribed by
clinicians.16 Antibiotic use increased
by 28% from 1980 to 1992,8 and by
nearly 140% from 1992 to 1998, with
261 million prescriptions written in
1998.16

Many antibiotic prescriptions are
written for patients with RTIs. RTIs
account for approximately 67% of all
antibiotic use in adults and 87% of use in
children.16 Yet as many as half of these
prescriptions may be unnecessary.17

Antibiotic-Resistant Pathogens
Emergence. In a study of prescrib-

ing habits, Gonzales et al18 found that
the antibiotic prescribing rate was 51%
for colds, 52% for upper RTIs, and 66%
for bronchitis. Yet antibiotics are
ineffective for more than 90% of all
colds, upper RTIs, and acute bronchi-
tis because the pathogen is usually
viral.18 This overexposure of patients
to antibiotics may be 1 factor leading
to drug resistance, particularly in
children.

Patient noncompliance with antibi-
otic regimens may also contribute to
resistance. Patients may stop taking an
antibiotic before the end of the pre-
scribed course of treatment because of
improvement in symptoms, frequent
dosing regimens, or unpleasant side
effects. This practice results in ineffec-
tive antibiotic concentrations (subther-
apeutic dosing), which encourages the
proliferation of resistant pathogens. In
addition, patients may self-diagnose an
RTI as bacterial in origin and take a
short course of leftover antibiotics,

which also leads to subtherapeutic
dosing.

Consequences of Antibiotic Resis-
tance. The consequences of the
increased prevalence of resistant bac-
terial strains are both immediate and
long term. Short-term consequences
include antibiotic treatment failures,
additional courses of antibiotics (usu-
ally with broader-spectrum agents),
and unresolved respiratory infec-
tions, all of which can lead to dis-
ease sequelae and chronicity. For
example, inadequately treated AOM
can result in persistence of middle
ear effusion, suppurative complica-
tions, the need for surgical implanta-
tion of tubes, long-term hearing loss,
decreased perception of language,
impaired speech development, and
learning deficiencies.

Other examples include recur-
rences of  bacterial sinusitis, which
can result in permanent damage to
nasal mucosa leading to chronic dis-
ease, which may require surgery.
Treatment failures in AECB may fur-
ther decrease pulmonary function.
Repeated exacerbations can signifi-
cantly compromise lung function,
leading to acute respiratory failure,
prolonged hospital stays, mechanical
ventilation, and even death. 

As more pathogens become resis-
tant to antimicrobial agents, fewer
therapeutic options are available and
broader-spectrum agents must be
used. In the past 20 years, prescriptions
for expensive broad-spectrum drugs,
such as macrolides and brand-name
cephalosporins, have increased dramat-
ically, whereas prescriptions for less
expensive, narrower-spectrum drugs,
such as penicillins, have decreased.8

As existing antibiotics become
increasingly less effective against target-
ed pathogens, the chances of widespread
epidemics (ie, pandemics) of infectious
diseases may become greater. Addition-
ally, the elderly, young, seriously ill, and
individuals residing in institutions are
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particularly vulnerable to infections
caused by resistant pathogens.

Challenges of Treating RTIs
Successfully managing acute RTIs as

antibiotic resistance increases presents
a number of clinical and financial chal-
lenges for MCOs:  

• Clinical burden (inpatient and out-
patient visits) increases with the ris-
ing incidence of RTIs and
treatment failures.

• Treatment failures are associated
with higher costs (eg, additional
office visits, medications, diagnostic
tests, hospitalizations, mechanical
ventilation), increased use of sec-
ond-line antibiotics (ie, broad-spec-
trum antibiotics), and therapy for
chronic diseases (eg, sinus surgery,
tympanocentesis).

• Treatment of RTIs is becoming
more complex and many antibiotics
are available for treating them.
Clinicians must take into account
the likely pathogens and an agent’s
potential efficacy in eradicating
drug-resistant pathogens. Clinicians
must also be aware of local and/or
general resistance patterns.

• Patients expect and demand
antibiotics for RTIs, especially for
their children. In 1 study it was
reported that 56% of patients diag-
nosed with viral upper RTIs
expected an antibiotic and that
these expectations influence clini-
cian prescribing practices.19

• Patients are increasingly dissatis-
fied owing to a lack of under-
standing of the reasons for not
receiving antibiotic prescriptions,
treatment failures, and recurrent
acute infections.

• Employers expect that MCOs will
help reduce employee absences and
lost productivity through health plan
initiatives.

MCOs can meet these challenges by
developing and implementing clinical
practice guidelines for treating acute

RTIs that will reduce inappropriate use
of antibiotics, and by educating clini-
cians and patients.

Implementing Clinical Practice
Guidelines for RTIs. The key to consis-
tent and cost-effective diagnosis and
treatment strategies for common acute
RTIs is the implementation of clinical
practice guidelines for AOM, sinusitis,
and AECB.

Treatment guidelines for RTIs
should be evidence based (ie, rely on
properly controlled clinical trials) and
must clearly take into account the
prevalence of resistant bacterial
strains in the region. They must clear-
ly define the indications for antibiotics
and include diagnostic strategies (eg,
tympanocentesis for treatment failures
in AOM) and alternative treatments
(eg, combining amoxicillin with clavu-
lanate and longer courses of therapy)
for clinical failures that may result
from resistant strains. Treatment algo-
rithms should be incorporated into the
guidelines to assist clinicians in select-
ing the most appropriate antibiotic and
adjunctive therapies.

Paramount to the success of clinical
guidelines is choosing appropriate
antibiotics for inclusion in formularies.
Antibiotics are often selected on the
basis of drug acquisition costs rather
than the overall effectiveness of the
antibiotic therapy. A more rational
pharmacoeconomic approach would
include consideration of the preva-
lence of resistant pathogens, medical
costs of treatment failures (eg, man-
agement of adverse drug events, addi-
tional provider visits, diagnostic tests),
and the indirect costs of impaired quality
of life, days lost from work, or restricted-
activity days.

The potentially detrimental impact
of treatment recommendations based
solely on drug cost was demonstrated
in a recent study in Australia.20 The
Australian Health Insurance Commission
recommended that the top pre-
scribers of amoxicillin/clavulanate use
other antibiotics (eg, cephalosporins,
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macrolides). Investigators subse-
quently reviewed patient records
for AOM, sinusitis, and lower
RTIs in 4 large general practices
over a 4-year period. They found
that total antibiotic prescribing
remained stable but there was
a substantial decline in the num-
ber of amoxicillin/clavulanate
and amoxicillin prescriptions,
accompanied by a rise in
cephalosporin and macrolide
prescriptions. While reviewing
patient adverse outcomes both
prior to and after changes in pre-
scribing, researchers found a sig-
nificant increase in the number
and rate of adverse patient out-
comes (eg, hospitalizations, diag-
nostic tests, referrals to
specialists) (Figure 1) and an
associated increase in costs of
these outcomes (Figure 2).20 This
study demonstrated that a policy
initiative aimed at decreasing
prescription costs changed drug
prescribing habits while resulting
in ultimately higher treatment
costs.

Reducing Inappropriate Use
of Antibiotics. Overall, unneces-
sary use as well as utilization of
second-line agents are 2 of the
primary goals of treatment guide-
lines in order to prevent or delay
the appearance of widespread
antibiotic resistance. Another
approach MCOs can use to
improve antibiotic use is to con-
duct a focused antibiotic utiliza-
tion study. Pharmacists can
promote the appropriate use of
antimicrobials with such a study
and help contain the costs of
antimicrobial therapy. Pharmacy
claims data can help identify
high prescribers of all classes of
antibiotics, evaluate the use of
first-line agents versus second-
line agents, and even determine
to what degree antibiotics are
prescribed without a physician

Figure 1. Adverse Patient Outcomes per Month 

These adverse patient outcomes were identified in the medical record notes. Each
outcome was validated by review of all notes by trained staff.
HIC = Health Insurance Commission.
Source: Beilby J, Marley J, Walker D, et al. Effectiveness of antibiotic prescribing and
patient outcomes in a community setting: The Australian experience [abstract]. Clin
Infect Dis 1999;29:1055. Posters presented at: 37th Annual Meeting of the Infectious
Diseases Society of America; November 18-21, 1999; Philadelphia, Pennsylvania.
Reprinted with permission.
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Figure 2. Adverse Patient Outcomes Cost per Month (Weighted
by Relative Costs) 

Cost was determined at AUD$56 (Australian dollars) for a referral, AUD$16 for a
pathology test, AUD$133 for radiology, AUD$2095 for hospitalizations, and
AUD$115 for all other tests. These adverse patient outcomes were identified in the
medical record notes. Each outcome was validated by review of all notes by trained
staff.
HIC = Health Insurance Commission.
Source: Beilby J, Marley J, Walker D, et al. Effectiveness of antibiotic prescribing and
patient outcomes in a community setting: The Australian experience [abstract]. Clin
Infect Dis 1999;29:1055. Posters presented at: 37th Annual Meeting of the Infectious
Diseases Society of America; November 18-21, 1999; Philadelphia, Pennsylvania.
Reprinted with permission.
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visit. The information collected on
prescriptions can be used to profile
prescribing habits of primary care
departments and individual clinicians.
These profiles can form the basis for
discussions at department meetings
and face-to-face sessions between
pharmacists and high-prescribing clin-
icians aimed at encouraging more cost-
effective prescribing.

Educating Clinicians and
Patients. Clinicians need to be kept
informed about the problem of inap-
propriate use of antibiotics, resistance
(local and national), diagnosis and
treatment of RTIs, new approaches to
determining efficacy of antimicrobials
(eg, pharmacokinetic/pharmacody-
namic breakpoints), and new recom-
mendations for treatment. Patients
need to be educated about the normal
presentation of an uncomplicated RTI,
the differences between viral and bac-
terial infections, the role of antibiotics
in treating bacterial infections, the
problem of resistance as it relates to
compliance with antibiotic regimens,
and the consequences of noncompli-
ance and self-medication.

Conclusion
MCOs can improve the quality and

cost effectiveness of the care they pro-
vide for upper and lower RTIs by
implementing clinical practice guide-
lines. The primary goals of these guide-
lines are to decrease the use of
antibiotics for viral infections and
inappropriate antibiotic selection for
bacterial infections, which will ulti-
mately prevent the further develop-
ment of resistance. Treatment
guidelines should be based on clinical
evidence and local prevalence of resis-
tant strains and include diagnostic
strategies and alternative antibiotic
recommendations for treatment fail-
ures. Recommendations for first-line
and second-line antibiotics should be
based on the appropriateness and cost
effectiveness of antibiotic therapy

rather than the initial cost of the
antibiotics alone.
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