
AT A COST TO THE U.S. HEALTH CARE  
system of more than $12 billion per year, asthma is a 
chronic and potentially serious disease state that 
carries with it a severe economic burden.1 The 
prevalence of asthma and the costs associated with 
the disease have increased over the past several years, 
amounting to more than nine million physician 
office visits, 500,000 hospitalizations, and 5,000 
deaths annually.2

While some patients with uncontrolled asthma 
could be adequately controlled with improved 
diagnosis, more appropriate management using 

standard therapies, or improved adherence to a 
treatment plan, other patients have asthma that is 
diff icult to control because of the intrinsic 
severity of the disease and poor responsiveness to 
standard therapies. Patients with asthma that is 
diff icult to treat have frequent or severe 
exacerbations and often need multiple drug 
therapies or complex medication regimens. They 
are responsible for a disproportionately large 
share of health resource utilization and costs.3 

Cross-sectional survey data from a 2003 analysis 
revealed that the total per-person costs were 
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Summary
Asthma is a chronic and serious disease state that has a severe economic burden. 
Patients with difficult-to-treat asthma are responsible for a disproportionately large 
share of health resource utilization and costs. It is important to include direct medical 
costs and indirect costs, including absenteeism and lost productivity at work and 
home, when considering this disease. Despite the use of recommended drug 
therapies, the disease is poorly controlled in many patients. This results in emergency 
department (ED) visits, hospitalizations, absenteeism, and lost productivity. Newer 
drug therapies exhibiting increased efficacy offer the possibility of improved 
outcomes, particularly reductions of disease exacerbations and improvements in 
patient quality of life (QOL). 

To lessen the burden of the disease and contain costs, asthma should be 
aggressively and effectively treated to establish and maintain disease control. Drug 
costs should not be the only consideration when developing a therapeutic regimen 
to treat asthma. Disease management (DM) programs enable health plans to assess 
asthma therapy from a quality-of-care standpoint, evaluating patient outcomes as 
well as cost measures. This comprehensive treatment approach, coupled with a full 
range of therapeutic options, may serve to improve patient QOL and outcomes and 
benefit both the health plan and plan member.

Key Points
• Asthma is a chronic disease that carries a severe economic burden. 
• Asthma should be aggressively treated to establish and maintain control of the 
disease and to lessen its associated direct and indirect costs.
• A comprehensive approach, including DM programs and the use of biologic therapies, 
may improve patient QOL and outcomes, and benefit the health plan and plan member.
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$2,646, $4,530, and $12,813 for patients’ self-
reported mild, moderate, and severe asthma, 
respectively (P<0.0001).4 The Epidemiology and 
Natural History of Asthma: Outcomes and 
Treatment Regimens (TENOR) study, a large, 
three-year, multi-center, observational cohort 
trial, demonstrated that severe and diff icult-to-
treat asthma is associated with substantially larger 
health resource utilization and morbidity than 
mild or moderate disease.5 Because of the high 
cost associated with diff icult-to-treat asthma, 
fewer than 20 percent of asthmatics account for 
approximately 80 percent of direct asthma care 
expenditures.6

Traditional therapies appear to have adequate 
efficacy for mild to moderate asthma (about 30 
percent of the time in moderate disease) but limited 
efficacy for severe and uncontrolled asthma, further 
contributing to the economic burden of the disease 
in this specific demographic.2,3,7 Newer therapies 
with higher acquisition costs present an option in 
treating patients with severe asthma. Their efficacy 
in reducing costly exacerbations (e.g., 
hospitalizations, emergency department [ED] 
visits) and improving patient quality of life (QOL), 
with a reduction in indirect costs,3 may serve to 
offset some the drug-acquisition costs. They may 
also improve adherence and result in improved 
monitoring because of their administration profile, 
which can reduce both direct and indirect costs.9 

Disease-management programs employing 
guidelines such as those established by the National 
Heart, Lung, and Blood Institute (NHLBI) also 
may lead to improved outcomes and allow for more 
adequate assessment of the effectiveness of newer 
pharmacotherapeutic agents.10

Cost of Asthma
The total economic burden of asthma is the result of 
expenditures for the treatment of the disease (i.e., 
direct costs), as well as costs associated with the 
effect of the disease on patients’ QOL and ability to 
function in the workplace (i.e., indirect costs). 
Although the direct costs associated with asthma are 
more apparent and tangible, the indirect costs often 
have a greater and more long-lasting effect on the 
health care system and U.S. economy alike. 

Direct Costs 
The direct costs associated with asthma are most 
apparent in health care resource utilization 
resulting from treatment of the disease. From the 
perspective of costs to society, Cisternas et al 
reported that the annual per-person cost of asthma 
averaged $4,912, with direct costs accounting for 

$3,180 (65 percent), based on 1998 and 1999 
equivalents.4 The largest components within direct 
costs were pharmacotherapy ($1,605; 50 percent), 
hospital admissions ($463; 15 percent), and non-
ED ambulatory visits ($342; 11 percent). 

Indirect Costs
Although less apparent and often overlooked, the 
indirect costs associated with asthma are significant 
and burdensome as well. These costs are realized in 
lost workdays and reduced productivity at work 
and at home. Asthma accounts for more than 10 
million missed school days and 3 million missed 
work days annually.11 Estimated costs resulting 
from lost work days due to asthma in adults are 
more than $800 million per year. An additional 
$900 million per year is lost because of work days 
missed by parents caring for children with asthma.11 
In the analysis by Cisternas et al, the per-person 
indirect costs associated with asthma accounted for 
35 percent of the total economic burden of the 
disease, at $1,732 annually.4 Within these per-
person indirect costs, total cessation of work 
accounted for $1,062 (61 percent) and the loss of 
entire work days among those remaining employed 
accounted for another $486 (28 percent).4 Typically, 
the more severe the asthma, the greater the indirect 
costs. Additionally, the indirect cost estimates are 
likely to be low, as it is difficult to measure decreased 
productivity when the activity-able asthmatic 
patient goes to work.

The reduced QOL associated with asthma is 
perhaps the most startling indirect cost. Patients 
with asthma are affected by their disease daily, 
which has a profoundly negative impact on their 
general level of health. In a cross-sectional study 
by Ford et al, participants with self-reported 
current asthma reported significantly more age-
adjusted physically unhealthy days (6.5 days versus 
2.9 days; P<0.001), mentally unhealthy days (5.2 
days versus 3.0 days; P<0.001), days with activity 
limitation (3.7 days versus 1.6 days; P<0.001), 
and unhealthy physical or mental days (10.0 days 
versus 5.4 days; P<0.001) in the past 30 days than 
participants who never had asthma.12 This 
translated to 147 million unhealthy functioning 
days per year among the study population with 
self-reported asthma. Among persons with asthma 
compared with those who never had asthma, the 
odds ratios (ORs) were 2.41 (95 percent confidence 
interval [CI], 2.21 to 2.63) for reporting poor or 
fair self-rated health, 2.26 (95 percent CI, 2.06 to 
2.49) for reporting ≥14 days of impaired physical 
health during the previous 30 days, 1.55 (95 
percent CI, 1.40 to 1.72) for reporting ≥14 days of 
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poor mental health during the previous 30 days, 
1.96 (95 percent CI, 1.73 to 2.21) for reporting 
≥14 activity limitation days, and 1.99 (95 percent 
CI, 1.84 to 2.15) for reporting ≥14 days of 
physically or mentally unhealthy days during the 
previous 30 days. Participants who previously 
had, but did not currently have, asthma reported 
having more unhealthy days with all four measures 
than those who never had asthma, but fewer than 
participants who currently had asthma.12

QOL measures are not only indicative of patients’ 
general well being, they also are significant drivers 
of indirect cost. In fact, available data demonstrate 
that asthma-specific, health-related quality of life 
(HRQOL) is associated with future asthma-related 
health utilization and cost. In a prospective cohort 
study, Eisner et al observed that better baseline 
asthma-specific HRQOL was associated with a 
decreased risk of asthma-related ED visits or 
hospitalization during longitudinal follow-up (OR 
per 10-point HRQOL score increment, 0.84; 95 
percent  CI, 0.74 to 0.95), controlling for 
demographic and clinical factors.13 Better baseline 
generic physical HRQOL was associated with a 
decreased risk of future all-cause hospitalization 
(OR, 0.68; 95 percent  CI, 0.60 to 0.77). More 
favorable asthma-specific HRQOL scores also were 
related to decreased asthma-related health care 
costs during the ensuing year (–0.086 log-dollars 
per 10-point score increment; 95 percent CI, –0.11 
to –0.06). Better generic physical HRQOL scores 
were associated with lower total costs (–0.24 log-
dollars; 95 percent CI, –0.32 to –0.17). Looking at 
health care expenditures in relation to HRQOL, 
Eisner et al reported a difference of more than $100 
in average cost per person per year between patients 
with an “excellent” HRQOL score and those with 
a “poor” HRQOL score ($208.06 versus $314.71, 
respectively).13

The Cost of Illness Versus the Cost of Wellness 
As is apparent from the available data, asthma, 
particularly difficult-to-treat asthma, remains a 
costly disease for the health care system. In addition 
to the direct costs associated with treatment, 
underlying costs contribute to the overall economic 
burden when treatment is inadequate and the disease 
remains uncontrolled. Despite this, however, a 
significant number of patients (≈40 percent) remain 
symptomatic, with suboptimally controlled asthma 
symptoms.14,15 In a study by Bateman et al, patients 
with moderate asthma achieved complete control 
only one third of the time when treated with the 
widely accepted therapy of inhaled corticosteroids 
plus a long-acting beta-agonist.7 In another study by 

Bateman et al of patients with uncontrolled asthma 
who received increasing doses of inhaled 
corticosteroids plus a long acting beta-agonist based 
on their symptoms, just 41 percent of the patients 
were able to achieve complete control of their 
disease.8 As patients remain symptomatic despite 
guideline-recommended therapy, health care costs 
rise as a result of hospitalizations, physician visits, 
and ED visits.

To lessen this burden and contain costs, asthma 
should be aggressively and effectively treated to 
establish and maintain control of the disease.4,16 In 
doing so, treatment failures, repeat hospital and 
physician visits, and absenteeism all can be 
significantly reduced, thereby reducing both the 
direct and indirect costs associated with asthma.16 
But treatment is a joint effort between the health 
care system and the patient. A variety of factors 
can lead to failure of therapy. Patients need 
adequate training, access to effective drugs, an 
understanding of and ability to utilize avoidance 
of triggers, and a high level of compliance to those 
drugs that control the primary and secondary 
processes leading to the symptoms of asthma. If 
any of these is absent, failure of control can manifest 
itself in higher ED visit rates or admissions to the 
hospital. Effective asthma management programs 
must address all of these issues. In other words, 
effective asthma care requires a system of care that 
is now termed disease management.

Aggressive asthma therapy involves additional 
expenditures, primarily on pharmacotherapeutic 
agents, and contributes to direct health care costs; 
however, both non-drug direct and indirect costs 
will be subsequently reduced if asthma control is 
established.16 Even a shift as small as 5 percent in the 
proportion of patients categorized as having severe 
to moderate asthma status is estimated to save $1.4 
billion annually.4 An analysis of the TENOR study 
data revealed that the mean cost for patients who 
remained controlled through the two-year study 
period was $6,452, compared with $14,212 for 
patients who remained uncontrolled.2 Attaining the 
goal of asthma control is imperative to ultimately 
addressing the overall economic and human burden 
of the disease, even if additional pharmacotherapy 
expenditures are required.3

Drug Acquisition Costs  
Versus Total Disease Costs
For a disease state as costly as asthma, pharmaco-
economic analyses can be beneficial for evaluating 
the cost-effectiveness of potential drug therapies. 
In performing these analyses, it is imperative to 
consider both drug acquisition costs and total 
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health care costs to allow for a comprehensive and 
accurate assessment of a drug’s potential economic 
impact. A newer agent may carry a high acquisi-
tion cost, but this cost may be at least partially 
offset because its improved efficacy over existing 
therapies may result in lower health care expendi-
tures in other areas. 

When evaluating the cost-effectiveness of 
pharmacotherapeutic options for the treatment of 
asthma, two preventable and costly components 
are hospitalizations and ED visits.17 These 
components are markers for asthma exacerbations. 
Because these two components make up 37 percent 
of health care expenditures for asthma, reducing 
their frequency through improved asthma control 
would significantly lessen the economic burden of 
the disease.17,18 Agents such as omalizumab, that 
carry a higher acquisition cost but reduce 
hospitalizations and ED visits, present an attractive 
option in decreasing the economic burden of 
asthma despite their apparent costliness, especially 
when other less costly alternative have failed to 
effect disease control. 

Omalizumab, an injectable antibody targeting 
IgE, has significantly lowered rates of asthma-related 
hospitalizations compared with placebo19 and has 
demonstrated efficacy in reducing exacerbations at a 
rate of approximately 17 additional patients for every 
100 treated.20 Holgate et al reported that 50 percent 
of exacerbations were prevented with omalizumab 
treatment, and that 5.7 patients needed to be treated 
with omalizumab to maintain one patient as 
exacerbation-free.20

As discussed, an unusually high proportion of 
asthma-related health care expenditures are 
accounted for by patients with poorly controlled 
or difficult-to-treat asthma.18 In treating this cost-
inflating demographic, highly effective and more 
costly agents, such as omalizumab, may be of 
further value.21,22  Difficult-to-treat asthmatic 
patients account for an even greater proportion of 
costly hospitalizations and ED visits, and a 
reduction in the incidence of these events would 
represent a cost saving that could partially offset 
the higher acquisition cost of newer agents such as 
omalizumab.

The cost to society needs to be considered in the 
cost equation as well. As cited previously, loss of 
work time and days is noteworthy for patients with 
mild, moderate, and severe asthma and may occur in 
the absence of hospitalizations or ED visits. Therapies 
that decrease absenteeism and improve productivity 
must include these benefits in their cost-effectiveness 
evaluation. To evaluate cost-effectiveness on the 
basis of direct costs only will result in ignoring 

improvement in QOL and savings in absenteeism 
and presenteeism costs. 
 
Disease Management
Disease Management was introduced more than a 
decade ago as a viable strategy for the comprehensive 
treatment of chronic diseases such as asthma. This 
system of coordinated health care interventions and 
communications for populations with conditions in 
which patient self-care efforts are significant23:
• Supports the physician or practitioner/patient 
relationship and plan of care,
• Emphasizes prevention of exacerbations and 
complications utilizing evidence-based practice 
guidelines and patient-empowerment strategies, and
• Evaluates clinical, humanistic, and economic 
outcomes on an ongoing basis with the goal of 
improving overall health.

The components of DM include:
• Population identification processes,
• Evidence-based practice guidelines,
• Collaborative practice models to include physician 
and support-service providers,
• Patient self-management education,
• Process and outcomes measurement, evaluation, 
and management, and
• A routine reporting/feedback loop.

The DM perspective allows health plans to look at 
asthma therapy from a quality-of-care standpoint, 
evaluating patient outcomes as well as cost measures. 
In this manner, the value of seemingly excessively 
costly therapies, such as the recently introduced 
biologics, is more aptly assessed. Although these 
therapies typically carry a higher drug acquisition 
cost, added value can be found in their improved 
efficacy in controlling symptoms and managing 
severe or difficult-to-treat asthma over standard 
therapies.20-2

A strong DM approach using nationally acceptable 
guidelines and specialty expert advice is likely to 
ensure that a stepped care approach is followed 
before more advanced and sometimes more expensive 
agents are utilized. Such an approach is advocated by 
the National Asthma Education and Prevention 
Program (NAEPP), established by the NHLBI, in 
the recently released Expert Panel Report 3: Guidelines 
for the Diagnosis and Management of Asthma, which 
can be found at www.nhlbi.nih.gov/guidelines/
asthma/asthgdln.htm. The primary function of a 
DM program is to ensure patients are adequately 
trained on their disease process, preventive measures, 
and control medications, and that the control 
medications are being used in the appropriate dose, 
frequency, and manner. DM organizations routinely 
measure adherence and compliance and persistency 
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(collectively referred to as compliance) via both 
direct inquiries to the patient as well as via pharmacy 
data analysis. They then actively intervene if less 
than adequate compliance is discovered. They also 
ensure proper technique for inhaled products, and 
they measure outcomes using tools such as the 
Asthma Control Test (ACT) to evaluate whether the 
prescribed therapy is having the desired effect. 
Another common function of an effective DM 
program is to measure and intervene if patients are 
not receiving high-quality advice and treatment 
from their provider, and to recommend specialty 
consultation where indicated. 

All of these activities are likely to reassure a health 
plan that all basic therapies are being adequately 
attempted. With a strong DM approach, virtually all 
failures of therapy should meet prior authorization 
criteria for the more expensive therapies, such as 
omalizumab. 

As mentioned previously, the prevention of 
exacerbations and complications via adherence to 
evidence-based practice guidelines is integral to the 
concept of DM in the treatment of asthma. The 
treatment guidelines of the NAEPP are generally 
the most widely accepted guidelines in the United 
States for the treatment of asthma.10 The NAEPP 
recommendations for the treatment of asthma were 
organized around four components of effective 
asthma management: the use of objective measures 
of lung function, oral corticosteroid use, medical 
care utilization, and symptoms to assess the severity 
of asthma and monitor the course of therapy; 
environmental control measures to avoid or eliminate 
factors that precipitate asthma symptoms or 
exacerbation; comprehensive short- and long-term 
pharmacotherapy to manage asthma exacerbations 
and reverse and prevent the characteristic airway 
inflammation; and patient education that fosters a 
partnership among the patient, the patient’s family, 
and the health care professional. 

The NAEPP goals of therapy for asthma control 
are to prevent chronic and troublesome symptoms, 
maintain (near) normal pulmonary function and 
normal activity levels (including exercise and other 
physical activity), prevent recurrent exacerbations of 
asthma, minimize the need for ED visits or 
hospitalizations, provide optimal pharmacotherapy 
with the least amount of adverse effects, and meet 
patient and family expectations for, and satisfaction 
with, asthma care. To determine whether the goals 
of therapy are being met, the following parameters 
should be assessed10: 

1. Asthma signs and symptoms—at each health 
care visit, thorough physical examination and 
appropriate questions.

2. Pulmonary function—through spirometry and 
self-monitoring of peak expiratory flow (PEF). 
Spirometry is recommended at the time of the initial 
assessment, after treatment is initiated and symptoms 
and PEF have stabilized, and at least every one to 
two years.

3. QOL/functional status—has asthma caused 
missed work days or school days, a reduction in usual 
activities, or disturbances in sleep? 

4. History of asthma exacerbations—during 
periodic assessments, physicians should question 
patients and evaluate any records of self-monitoring 
to detect exacerbations, both self-treated and treated 
by other healthcare providers.

5. Pharmacotherapy—monitor patient adherence 
to the regimen, inhaler technique, level drug usage, 
and adverse effects of medications, as well as the use 
of rescue medication. 

6. Patient-provider communication—assess routinely. 
7. Patient satisfaction—specifically, monitor 

asthma control and quality of care. Physicians and 
patients should perform an asthma assessment. 
Patients with mild intermittent or mild persistent 
asthma that has been under control for at least three 
months should be seen by a physician approximately 
every 6 months, whereas those with uncontrolled 
and/or severe persistent asthma should be seen more 
often. Patients should perform self-assessments by 
keeping a daily diary and/or completing a self-
assessment form at office visits.

A program employing a DM intervention based 
on the 1997 NAEPP guidelines (EPR-2) was 
evaluated in a study by Buchner et al.24 In the 
program’s second year, asthmatic plan members 
received fewer inpatient services and the proportion 
of asthmatic plan members prescribed oral inhaled 
corticosteroids increased 30 percent. Likewise, 
HRQOL, satisfaction with quality of care, exposure 
to patient education, knowledge of the disease, and 
members’ confidence in their ability to manage their 
disease demonstrated statistically significant 
improvements during the follow-up year (i.e., the 
second year) of the program for both adult and child 
asthmatic members. In a similar study, Patel et al 
evaluated the impact of a multidisciplinary asthma 
management program on processes of care and 
health care utilization for adults and children with 
asthma in a large urban medical group practice.25 
Chart review and administrative claims analyses 
showed that the program had beneficial results in 
several areas from baseline. Primarily, medical 
record documentation improved for asthma diagnosis 
(83.3 percent vs. 98.6 percent, P<0.001) and patient 
education (15.7 percent vs. 26.1 percent, P<0.001). 
Asthma-related ED visits decreased from 148 per 
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1000 to 88 per 1000 (P<0.001) and asthma-related 
hospitalizations decreased from 81 per 1000 to 37 
per 1000 (P<0.001).25 But, it is important to note 
that even with a well developed and implemented 
DM program, inadequate control of asthma as 
measured by admissions and ED visits occurs. This 
points to the need for the acceptance of more 
advanced therapies.

A Specialist’s Perspective
Although patients with uncontrolled or difficult-to-
treat asthma appear to be the most likely candidates 
for newer therapies, from a cost-saving perspective, 
pulmonary specialists and allergists are best equipped 
to make the decision as to which patients would be 
best suited for such therapies. In making this 
determination, clinicians need to consider a variety 
of factors, including disease severity disease symptom 
control, including patient QOL, and risk for future 
exacerbations. Current data imply that newer 
therapies can be of particular utility in patients with 
moderate-severe asthma and that patient QOL is 
significantly improved.21,22 One such study, by 
Luskin et al, analyzed pooled data from two 
randomized, double-blind, placebo-controlled trials 
studying the efficacy and safety of omalizumab to 
evaluate the variability in asthma-related quality-of-
life (ARQL), determined by categorizing the 
Asthma Quality of Life Questionnaire (AQLQ) of 
each of the study arms.26 The findings showed that a 
greater proportion of the patients receiving 
omalizumab demonstrated improvement in ARQL, 
especially symptom control and daily functioning, 
than those receiving placebo. 

Specialists should personally question patients 
regarding their asthma control. Specific areas that 
should be addressed during such discussions include 
days missed from work/school, symptoms (shortness 
of breath, nighttime wakefulness), rescue inhaler 
use, limitations in activity, and the patient’s self-
rating of asthma control.

Certain patients at high risk for difficult-to-treat 
or severe asthma, and thereby at high risk for frequent 
health care resource utilization, should be considered 
for aggressive treatment with newer pharmacologic 
agents, including omalizumab, specialty care, and 
disease management. Factors to consider when 
determining risk for severe asthma include obesity, 
prior health care resource utilization, depression, 
non-adherence to previous therapies, and suboptimal 
control of asthma symptoms.

When evaluating the effectiveness of a chosen 
therapy, the use of self-administered tests, such as 
ACT, should be routinely conducted. Outcome 
measures such as absenteeism from work and 

productivity at work and home should be included, 
as these markers identify when patients’ daily living 
is altered by their disease. 

Conclusions
Asthma is a serious health care concern that carries 
with it a significant financial burden for the U.S. 
health care system. The costs associated with asthma 
and its treatment can be categorized as either direct 
or indirect; both of these types of costs are significant 
in considering the economic implications of asthma, 
and the two categories are closely related in the way 
in which they affect both the patient and the health 
care system.

Patients with difficult-to-treat or severe asthma 
account for a large proportion of expenditures (≈80 
percent) for this disease state.18 Asthma in such 
patients is often inadequately controlled, and costly 
hospitalizations and ED visits are frequent. In this 
cost-inflating demographic, effective therapy is 
particularly important, not only to control costs but 
also to improve patients’ QOL as they deal with this 
burdensome disease.

When considering potential therapies for the 
treatment of asthma, it is imperative that drug-
acquisition costs, total health care costs, and indirect 
costs are considered, to allow for a comprehensive 
and accurate assessment of a drug’s potential 
economic impact. Newer drugs with potentially 
improved efficacy over existing therapies may result 
in lower health care and disease expenditures in 
other areas. Total disease costs must not be 
overlooked, since doing so would exclude the costs 
associated with key factors such as physician and ED 
visits as well as indirect costs, thereby making 
cheaper but less effective therapies seem more cost-
effective and attractive. Agents that carry a higher 
acquisition cost (e.g., omalizumab) may be more 
cost-effective than they initially appear because of 
their efficacy in reducing exacerbations and the 
incidence of ED visits and hospitalizations, as well as 
improving absenteeism and productivity and daily 
functioning, particularly in the costly and difficult-
to-treat uncontrolled asthma patient population. 

Although patients with uncontrolled or difficult-
to-treat asthma appear to be the most likely 
candidates for newer therapies from a cost-saving 
perspective, pulmonary specialists and allergists 
are best equipped to make the decision as to which 
patients would be best suited for therapies such as 
omalizumab. In doing so, clinicians need to 
consider a variety of factors such as indirect patient 
and system costs, including the often-overlooked 
area of patient QOL, which suffers significantly 
when asthma is left uncontrolled.



www.namcp.org    |    Vol. 11, No. 3    |    Journal of Managed Care Medicine       51

DM programs employing guidelines, such as 
those set forth by the NAEPP, have been shown 
to lead to improved patient outcomes in asthma. 
This comprehensive treatment approach, coupled 
with novel biologic therapies demonstrating 
improved efficacy in treating patients with severe 
disease, may serve to improve patient QOL and 
outcomes, and benefit both the health plan and 
plan member. JMCM

Don A. Bukstein, MD, is the Director of Allergy and Asthma Research 

at Dean Health System, Inc. and an Assistant Clinical Professor in the 

Department of Pediatrics and Family Practice at the University of 

Wisconsin. 

Allan T. Luskin, MD, is Clinical Associate Professor of Medicine at the 

University of Wisconsin and the Director of the Center for Respiratory 

Health at Dean Medical Center.

Thomas Morrow, MD, is a member of the Value Based Healthcare 

group at Genentech.

References 

1. Redd SC. Asthma in the United States: burden and current theories. Environ 

Health Perspect 2002;110(Supp 4):557-560.

2. Sullivan SD. The burden of uncontrolled asthma on the U.S. health care 

system. Manag Care. 2005;14(8 Supp):4-7.

3. Sullivan SD. Asthma in the United States: recent trends and current status. J 

Manag Care. Pharm. 2003;9(5 Supp):3-7.

4. Cisternas MG, Blanc PD, Yen IH, et al. A comprehensive study of the 

direct and indirect costs of adult asthma. J Allergy Clin Immunol. 

2003;111(6):1212-1218.

5. Dolan CM, Fraher KE, Bleecker ER, et al., for theTenor Study Group. 

Design and baseline characteristics of The Epidemiology and Natural History of 

Asthma: Outcomes and Treatment Regimens (TENOR) study: a large cohort 

of patients with severe or difficult-to-treat asthma. Ann Allergy Asthma Immunol. 

2004;92(1):32-39.

6. Smith DH, Malone DC, Lawson KA, Okamoto LJ, Battista C, Saunders WB. 

A national estimate of the economic costs of asthma. Am J Respir Crit Care 

Med. 1997;156(3):787-793.

7. Bateman ED, Bousquet J, Braunstein GL. Is overall asthma control being 

achieved? A hypothesis-generating study. Eur Respir J. 2001;17(4):589-595.

8.Bateman ED, Boushey HA, Bousquet J, et al, for the GOAL Investigators 

Group. Can guideline-def ined asthma control be achieved? The Gaining 

Optimal Asthma ControL study. Am J Respir Crit Care Med. 

2004;170(8):836-844.

9. Bousquet J, Cabrera P, Berkman N, et al. The effect of treatment with 

omalizumab, an anti-IgE antibody, on asthma exacerbations and emergency 

medical visits in patients with severe persistent asthma. Allergy. 

2005;60(3):302-308.

10. National Heart, Lung, and Blood Institute. Executive summary of the 

NAEPP expert panel report: guidelines for the diagnosis and management of 

asthma—update on selected topics 2002. NIH publication no. 02-5075. 

Available at: http://www.nhlbi.gov/guidelines/asthma/asthsumm.htm. 

Accessed February 13, 2006. 

11. National Committee for Quality Assurance. The State of Health Care 

Quality 2004. Available at: http://www.ncqa.org/communications/SOMC/

SOHC2004.pdf. Accessed February 13, 2006.

12. Ford ES, Mannino DM, Homa DM, et al.. Self-reported asthma and health-

related quality of life: findings from the behavioral risk factor surveillance 

system. Chest. 2003;123(1):119-127.

13. Eisner MD, Ackerson LM, Chi F, et al. Health-related quality of life and 

future health care utilization for asthma. Ann Allergy Asthma Immunol. 

2002;89(1):46-55.

14. Luskin AT. Achieving asthma control: the need for risk assessment. Manag 

Care. 2005;14(8 Supp):12-15.

15. Luskin AT. What the asthma end points we know and love do and do not tell 

us. J Allergy Clin Immunol. 2005;115(4 Supp):S539-S545.

16. Stempel DA. Assessing the economic burden of asthma. J Allergy Clin 

Immunol. 2003;111(6):1203-1204.

17. Gendo K, Lodewick MJ. Asthma economics: focusing on therapies that 

improve costly outcomes. Curr Opin Pulm Med. 2005;11(1):43-50.

18. Weiss KB, Sullivan SD. The health economics of asthma and rhinitis. I. 

Assessing the economic impact. J Allergy Clin Immunol. 2001;107(1):3-8.

19. Corren J, Casale T, Deniz Y, et al. Omalizumab, a recombinant humanized 

anti-IgE antibody, reduces asthma-related emergency room visits and 

hospitalizations in patients with allergic asthma. J Allergy Clin Immunol. 

2003;111(1):87-90.

20. Holgate S, Bousquet J, Wenzel S, Fox H, Liu J, Castellsague J. Efficacy of 

omalizumab, an anti-immunoglobulin E antibody, in patients with allergic 

asthma at high risk of serious asthma-related morbidity and mortality. Curr Med 

Res Opin. 2001;17(4):233-240.

21. Oba Y, Salzman GA. Cost-effectiveness analysis of omalizumab in adults 

and adolescents with moderate-to-severe allergic asthma. J Allergy Clin Immunol. 

2004;114(2):265-269.

22. Belliveau PP, Lahoz MR. Evaluation of omalizumab from a health plan 

perspective. J Manag Care Pharm. 2005;11(9):735-745.

23. Disease Management Association of America. DMAA definition of disease 

management. Available at: http://www.dmaa.org/dm_definition.asp. Accessed 

February 8, 2006.

24. Buchner DA, Butt LT, De Stefano A, Edgren B, Suarez A, Evans RM. 

Effects of an asthma management program on the asthmatic member: patient-

centered results of a 2-year study in a managed care organization. Am J Manag 

Care. 1998;4(9):1288-1297.

25. Patel PH, Welsh C, Foggs MB. Improved asthma outcomes using a coordinated 

care approach in a large medical group. Dis Manag. 2004;7(2):102-111.

26. Luskin AT, Kosinski M, Bresnahan BW, Ashby M, Wong DA. Symptom 

control and improved functioning: the effect of omalizumab on asthma-related 

quality of life (ARQL). J Asthma. 2005;42(10):823-827.


