Approaching value in asthma
management: The need to integrate
clinical and economic research with the

basic science
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In the management of asthma, clinical decision making is pri-
marily directed toward achieving the best outcome for the
patient. However, the interests of the provider, insurer, and
employer must also be taken into account. Integral to this
process is an understanding of the need to weigh therapeutic
objectives against economic concerns. This process involves
consideration of the potential for clinical benefit as opposed to
adverse treatment effects, as well as direct and indirect costs.
Data from clinical trials provide the foundation for evaluating
these factors. Randomized clinical trials, postmarketing stud-
ies, surveillance programs, and observational claims analyses
all contribute valuable information to facilitate this process.
Taken together, the results of such analyses form a foundation
for providing effective, safe, and cost-efficient care through the
practice of evidence-based medicine. (J Allergy Clin Immunol
2002;109:S503-10.)
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Evidence-based medicine is a movement away from
reliance on professional judgment and toward a more
structured assessment of clinical knowledge. This
approach provides a method of weighing health effects,
economic impact, and patient preferences. The validity of
clinical findings in the literature, including the effective-
ness, applicability, and potential adverse effects of inter-
ventions, can be critically assessed and then evaluated by
use of this decision-making tool.

Rigorously constructed evidence tables, based on the
relevant literature, are used to support evidence-based
medicine. Predetermined criteria must be established for
both the inclusion and exclusion of studies. For evidence
grading, a consistent methodology that minimizes indi-
vidual interpretation must be used. For example, in estab-
lishing a rank order for clinical investigations, the great-
est weight may be given to randomized, controlled trials
(with placebo controls or active comparators), followed
by indirect comparisons in which 2 sets of randomized
trial data are used; open-label, nonrandomized trials; and,
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finally, expert opinion. Table I presents a hierarchy of
evidence grading.! Statistical analysis is used to validate
findings of clinical importance.

This structured analysis must address the need for
determining the economic impact of a therapy, as well as
both real and perceived barriers to the intervention.2

The rationale for economic analysis is to provide a valid,
replicable, and scientific structure by which to weigh the
relative costs and benefits of implementing health care
alternatives, with scarce resources being directed toward
valuable ends.3 This type of analysis requires a comparison
of the relative costs and benefits of the treatment alterna-
tives. The range of the alternatives selected and the costs
and benefits that are included and measured determine the
extent and validity of the analysis. The value of the analy-
sis is determined by the analytical methods and the preci-
sion, relevance, and acknowledged limitations of the data.

Economic analyses can be derived from cost-
effectiveness studies and observational cohort analysis.
Cost-effectiveness studies are the most frequently reported
pharmacoeconomic analyses. These studies include a
methodology that measures health benefits in units (such
as years of life saved or improvements in lung function)
while assessing the monetary costs required to achieve
these results in financial terms.# This integration of cost
data and health outcomes places a dollar value on results
attained and permits an analysis of the financial impact of
alternative treatments. These studies are based on random-
ized clinical trials, with all their inherent strengths and
limitations. Although such studies are important, they do
not represent a perfect science. The alternative, to disre-
gard these analyses, would suggest that cost of care was
not important.5 Alternative economic analyses are based
on observational cohort studies that use medical and phar-
macy claims databases. These analyses allow for the study
of a broader range of patients over longer periods and per-
mit the documentation of actual costs or charges associat-
ed with health care. Each of these methodologies also has
its own strengths and limitations, and the validity of each
is enhanced when both provide similar conclusions.

The hierarchy of research designs does not have a formal
place for observational studies.® Some interpretations of
evidence-based medicine would state that nonrandomized
trials should be discarded.” This recommendation is based
on the perception that observational studies may overesti-
mate treatment effect. However, two recent publications
have demonstrated that randomized clinical trials and
observational studies produce similar results with a compa-
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TABLE I. Hierarchy of evidence

1. Evidence from one or more randomized, controlled clinical trials

2a. Evidence from one or more controlled clinical trials that lack
randomization

2b. Evidence from cohort or case-controlled trials that employ
careful study design and are contained in one data set

2c. Evidence from multiple studies that compare treated and
untreated subjects

3. Descriptive, respected clinical experience including reports of
expert committees

Reprinted from Preventative Services Task Force. Guide to clinical preven-
tative services: report of the U. S. Preventative Services Task Force. 2nd ed.
Baltimore (MD): Williams & Wilkins; 1996.

TABLE Il. Goals of therapy

Prevent chronic and troublesome symptoms

Maintain (near) normal lung function

Maintain normal activity level

Prevent recurrent exacerbations and the need for emergency
department visits or hospitalization

Provide optimal pharmacotherapy with minimal adverse effects
Meet patients’ and families’ expectations and satisfaction with care

rable magnitude of the effect size. Benson and Hartz8 eval-
uated observational studies and randomized controlled tri-
als in 19 diverse therapeutic areas and assessed the magni-
tude of treatment effects with these 2 different
methodologies. These authors concluded that there was
concordance between the two techniques. Concato et al®
compared meta-analyses of randomized clinical trials and
cohort or case-controlled studies addressing 5 therapeutic
questions. These investigators noted that observational
studies did not overestimate the magnitude of treatment
effect. The inclusion of observational data allows for the
inclusion of many robust databases that are now available
as an indirect benefit of developing computer technology
and the need for large health insurance companies to study
resource use. The results of a single study, regardless of the
methodology, must be interpreted with caution. The con-
vergence of evidence from multiple studies with different
designs provides the most robust conclusions.

As with randomized clinical trials, claims analysis
should be carefully designed, study the appropriate pop-
ulation, assess relevant outcomes, and include similar
statistical analysis for validation of the results. Large
case-control and cohort studies can be used to determine
associations of infrequent events and therapy. The
Saskatchewan epidemiologic studies (discussed in detail
below) are examples of population studies that have been
used in decision making.10-13 A limitation of this form of
analysis is that it is significantly easier to demonstrate an
association than to fail to reject the null hypothesis. Fail-
ing to reject the null hypothesis may reflect the sample
size or the methodology of the study. According to the
hierarchy table of evidence, it appears that economic
analysis can be performed both from the randomized
clinical trial and the observational cohort and case-
controlled studies, levels 1 and 2 evidence.
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ASTHMA MANAGEMENT: UNDERSTANDING
THE VALUE EQUATION

The goals of disease management are to produce the
best clinical outcome with an acceptable risk/benefit
ratio. For patients with asthma, the National Institutes of
Health Expert Panel Report 2 on the diagnosis and man-
agement of asthma outlines 6 general goals of therapy
(Table II).14 The patient’s goals are foremost, but regula-
tors, payers, employers, and providers are also important
constituents in clinical decision making. Patients want a
pharmaceutical that will cure disease and/or improve
functioning and quality of life. Regulators want to ensure
that medications are safe and effective. Payers and
employers want therapeutics that are cost-effective. A
consensus effort is needed to control costs by achieving
better value for the money spent on health care.15

The value equation examines the therapeutic index of
the medication or intervention needed to achieve the
goals of care and the expenses required to achieve these
objectives. The therapeutic index is defined as the ratio of
benefits achieved as opposed to the adverse effects of the
treatment. Expenses consist of all of the direct and indi-
rect costs. In many analyses, no indirect costs are report-
ed. Indirect costs are usually modeled on multiple
assumptions because employment records are difficult to
obtain because of concerns regarding confidentiality.

The value equation may have different variables for
each of the customers, according to their specific per-
spectives. The patient wants a therapy that is effective,
safe, and easy to use and that does not add substantially
to the cost of care. For the patient, effectiveness means
the achievement of the goals of asthma management:
prevention of symptoms and exacerbations, maintenance
of normal activity, and satisfaction with care. The patient
is also concerned about costs. The primary concern is the
cost of treatment, including medications and resource
use. In addition, patients are apprehensive about lost
wages or productivity because of illness.

The insurer wants to achieve these same goals in a
cost-effective manner. In other words, the insurer wants
to use the most effective treatment that will minimize
costs while still attaining the results desired by the
patient. Medications can be perceived as an investment in
care; they should reduce symptoms and exacerbations
with minimal adverse effects. In theory, an ideal drug is
one that produces the best clinical outcomes and cus-
tomer (the patient and employer) satisfaction with the
lowest expenditure of limited medical resources.

The employer shares concerns similar to those of the
insurer. The employer’s costs for purchasing health
insurance reflect the costs of the insurer for adminis-
tering the health plan to its members. In addition, the
employer and insurer share concerns regarding the
potential for lost productivity of the patient. Absen-
teeism of a valued employee is costly. Productivity is
reduced if a patient was awake the previous night
because of active disease experienced by the patient or
a family member.
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The physician provides advice regarding the selection
of therapies for the patient’s health care and promotes the
use of such treatments. The provider is actually marketing
a treatment regimen, even though this is not traditionally
viewed as a role of the physician. The provider must con-
vince (promote to) the patient, and sometimes the health
plan, of the effectiveness and appropriateness of the treat-
ment. In addition, the physician should share the goals of
the other consumers. The physician who is treating a
patient with asthma may use objective measures of lung
function to assess the effectiveness of therapy. The Expert
Panel Report 2 has selected normalization of lung func-
tion as a primary goal of therapy.!4 This is a provider
measurement tool that can be used to predict improve-
ment in other outcomes. Improvement in lung function
correlates with lower rates of exacerbations!® and with
enhanced patient-oriented outcomes in clinical trials.

Randomized clinical trials and observational
studies

A comprehensive, standardized approach is appropri-
ate for evaluating the literature to facilitate the practice of
evidence-based medicine. An understanding of the vari-
ous types of clinical trial designs is crucial to this process.

Clinical decision making is initially based on findings
from randomized clinical trials that are generated pri-
marily for the purpose of obtaining licensing for phar-
maceuticals. These trials are followed by larger postmar-
keting trials that typically have similar study designs
with standardized, objective, criteria. Such studies are
used to gain effectiveness claims and to support clinical
decision makers in choosing whether to prescribe a ther-
apeutic agent. Clinical experience is the next level of data
used to determine whether a physician continues to pre-
scribe a medication. Surveillance programs monitor for
potential adverse effects of new medications but do not
usually focus on efficacy.!” Recently, observational stud-
ies that include information from medical and pharmacy
administrative claims databases have been used to
demonstrate associations between claims for medication
and the use of resources, such as the emergency depart-
ment or hospital, or mortality from disease.

Randomized clinical trials. The results of randomized
clinical trials have been the basis for most pharmaceuti-
cal claims of cost-effectiveness over the past several
decades. These studies are usually weeks to months in
duration, require frequent recording of symptoms, and
entail close monitoring of enrollees. The participants
have very well-defined disease status. The patients need
to have significant-enough disease to qualify for the
study and to demonstrate benefit from the intervention,
but not severe disease that would cause harm if they were
randomly assigned to a placebo arm or failed to remain
in the study. Because of concern about possible adverse
effects and for the purpose of improving compliance with
treatment, study subjects are more closely monitored
than are individuals in a typical patient-physician rela-
tionship. Both patients and physicians are usually pro-
vided with incentives to participate in these investiga-
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tions. The primary objective of the clinical trial design is
to maximize internal validity, that is, the ability of the
study to establish a cause-and-effect relationship
between intervention and outcome.

A limitation of randomized clinical trials is that the
results may not be generalizable to the population of
patients as a whole. The strength of these trials in maxi-
mizing internal validity is their very weakness with
regard to generalizing the information to the broader
patient population. Randomized clinical trials do not
include large groups of patients at either end of the dis-
ease severity spectrum, nor are they of sufficient duration
to detect infrequent events. In addition, close supervision
of the study participants may, in itself, modify the dis-
ease. Under such close scrutiny for short periods, patients
with asthma rarely experience acute deterioration that
warrants emergency department visits or hospitalization.
Patients with asthma generally visit the physician less
than one time per year in association with this diagnosis,
as compared with multiple office visits during a random-
ized clinical trial. Cost-effectiveness studies therefore
examine the cost of the study drug to produce the prima-
ry or secondary outcomes of clinical trials. In the case of
asthma, the variables of interest might be the number of
symptom-free days, the number of days free from the
need for rescue medication, or the cost required to
improve the FEV, by 10%.

Observational studies. In observational studies,
administrative pharmacy and medical claims data are
used to identify and monitor patients who have claims
related to a specific diagnosis or prescription claims for
the treatment of a specific medical condition. Outcomes
are assessed by reviewing the use of resources as reflect-
ed, for instance, in pharmacy prescriptions dispensed,
office visits, emergency department visits, or hospitaliza-
tions. The effect of treatment can result in an increase or
decrease in these indicators. Claims for medications and
services can also become the markers of disease activity
and severity. As an example, the need for short-acting
bronchodilators can be used as a surrogate marker of dis-
ease control.!8 Specific laboratory results, such as mea-
sures of lung function, are not typically available in ret-
rospective claims analysis.

External validity, the generalizability of study results
to the overall patient population, can be maximized with
observational claims analysis. The decision to begin
administration of a medication is the result of the inter-
action between the provider and patient. This decision is
based on the patient’s presentation, as well as both the
patient’s and provider’s knowledge and acceptance of the
medication. A much broader spectrum of patients can be
followed up. Claims analyses can be used to study larger
populations for longer periods, allowing assessment of
the occurrence of infrequent events (such as hospitaliza-
tions and emergency department visits). Regression
analysis is used to control for comorbidities and surro-
gate markers of disease severity, such as the prestudy
claims history. Alternatively, the population can be
defined to exclude patients with certain comorbidity
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FIG 1. Small effect size and large sample size.

claims or those who receive other drug therapies that
may confound the results. In assessing the effect of a
therapeutic intervention, one must be certain that the
change has occurred as a result of the therapy and not
from natural regression or progression of disease activi-
ty. An example might be the use of antibiotics in the
treatment of acute otitis media during childhood, for
which the placebo response rate is 60% to 70%.!° The
validity of the results of observational claims analysis is
supported when they parallel and confirm the results of
randomized clinical trials.

Statistical analyses. In both of these models, statistical
analysis is used to validate that the observed differences
noted between study groups demonstrate meaningful
change. Regression analysis assesses the significance of
one variable in predicting the outcome from a group of
variables that are reported. As an example, one popula-
tion may be younger, and therefore the adjustment will
correct for this discrepancy. In randomized clinical trials,
systematic baseline variations between treatment groups
are corrected for by analysis of covariance, which is a
form of regression most suitable for categorical indepen-
dent variables (eg, a variable that identifies patients
receiving drug A, drug B, or drug C). These analyses
have similar intents. The baseline variations may appear
to be greater in observational claims reports, but with the
size of the population and acceptable statistical adjust-
ments, the results may be more generalizable to the pop-
ulation in need of treatment.

In addition to size and duration limitations, frequent
recording of specific outcome measures (such as FEV,
peak expiratory flow, and reports of symptoms) is com-
mon in randomized clinical trials. These studies fre-
quently contain rescue protocols that direct the investiga-
tors to early and appropriate interventions that further
reduce the likelihood of significant exacerbations. Thus,
severe exacerbations are more common in observational
studies that do not have these artificial limitations.

Therapies that result in large clinical differences may
require only small study populations to demonstrate sta-
tistical differences. Conversely, small and frequently
clinically insignificant changes may be statistically sig-
nificant if large-enough populations are studied. Large
variation around the mean may produce results that
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.FIG 2. Large effect size and small sample size.

appear clinically different but lack statistical validation.
The strongest findings are those that are both statistical-
ly and clinically significant. The term effect size, defined
as the magnitude of the difference, is frequently used to
explain the relationship between clinical and statistical
findings. Larger effect size will have greater clinical sig-
nificance; statistical confirmation of the results is easier
with this increased magnitude of change. Figs 1 and 2
show the relation between effect size, number needed to
treat, and statistical significance. As an example, when
inhaled corticosteroids and montelukast are compared
for the treatment of asthma in children,20-21 the number
of patients who need to be treated with inhaled cortico-
steroids is lower because the effect size for the change in
FEV, or peak expiratory flow is greater.

Both randomized clinical trials and observational
studies accumulate data on the safety, as well as the effi-
cacy, of a given therapy. Observational studies are fre-
quently used to achieve safety surveillance. The medical
community is comfortable with use of these studies to
confirm the safety of an intervention.!7

Retrospective claims analyses

As with randomized clinical trials and observational
studies, retrospective claims analyses must include sta-
tistically and clinically relevant parameters. Retrospec-
tive claims analyses designed to assess the effectiveness
of a specific pharmaceutical product are best performed
by a neutral organization; this may be a health plan, a
commercial administrative claims company, a university
school of public health, or another medical institution.
These studies need to include a design methodology that
is analogous to that of the randomized clinical trial, be
appropriately powered to answer the proposed question,
and include appropriate statistical analysis.

Retrospective claims analyses are commonly used in
multiple therapeutic areas. For example, such analyses
have been used to demonstrate the effectiveness of med-
ical intervention for osteoporosis with regard to reduc-
tions in the rate of fractures. Claims analysis has also
been used to assess the frequency of diagnostic testing
and the use of cholesterol-lowering medications.22 This
type of analysis has demonstrated poor compliance with
guidelines for the treatment of patients with coronary



J ALLERGY CLIN IMMUNOL
VOLUME 109, NUMBER 5

artery disease and congestive heart failure.22 Further-
more, claims analysis has been used to determine the
economic burden of migraine23 and to assess strategies
for the treatment of migraine (such as the effect of limits
on the number of tablets used per month to treat this dis-
ease?4). Several studies have identified the economic
impact of depression and the cost of care associated with
the use of selective serotonin reuptake inhibitors.25

Asthma, osteoporosis, coronary artery disease,
migraine, and depression are all associated with high
prevalence and high cost. Because of the large number of
affected patients and the frequency of claims, these ill-
nesses provide large databases for analysis. Basic scien-
tific research in each of these areas has produced critical
knowledge that has led to the development of effective
therapy for these disease states. Randomized clinical tri-
als have provided evidence to support the use of medical
intervention, and retrospective claims databases are then
used to assess the clinical effectiveness of, and compli-
ance with, these treatments.

ROBUSTNESS OF FINDINGS AND INTERNAL
CONSISTENCY

The robustness of a clinical conclusion is based on the
strength of the analysis, that is, the magnitude of the
reported differences confirmed in multiple settings and
with different study designs. The validity of the results of
a randomized, controlled trial may be confirmed by
demonstrating consistent findings in studies in which
observational claims databases are used. Discordant
results between two investigational constructs suggest the
possibility of errors in the findings, study designs, or
analyses. In studies of asthma, improvements in FEV or
peak expiratory flows correlate with improvement in other
patient-oriented outcomes. Better lung function is consis-
tent with fewer symptoms, less need for rescue albuterol,
and better nighttime disease control. Improvement in
FEV| has been shown to correlate with lower exacerbation
rates in asthma.l® One may hypothesize, then, that med-
ications capable of producing greater improvement in lung
function would be associated with lower rates of disease-
related morbidity. This relationship may be measured in
observational studies by evaluating rates of emergency
department visits or hospitalization. Again, consistency
should be apparent between the results of randomized clin-
ical trials and administration claims database analysis.

The results of analyses of claims databases must be
validated by internal consistency. Pivotal concerns
include consideration of whether the database truly iden-
tifies the population being studied, reflects the expected
prevalence of the disease according to age and sex, and
reflects the expected cost. Several earlier studies in
which medical and pharmacy claims databases wer used
demonstrated the ability to identify populations of
patients with asthma.26.27 These studies, performed at
United HealthCare, identified a population of patients
who had demographics associated with the presence of
asthma. The period prevalence of members with a claim
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for asthma was 3.8%, which was within the expected
range. The prevalence by age and sex was also consistent
with that reported in other analyses. These data revealed
greater prevalence of the disease in male subjects during
the first years of life, no male or female predominance
during the teenage years, and female predominance dur-
ing adulthood. Furthermore, the costs of care were con-
sistent with data from other calculated analyses.?8 The
studies at United HealthCare have been conducted over
several years’ time and continue to demonstrate internal
validity. These studies help validate the strength of the
analysis from retrospective claims databases. Because
these types of analysis are actual measures of cost and
not estimates or extrapolations, they may serve as a ref-
erent data source for asthma care.

ECONOMIC MODELING

Economic modeling has commonly been based on the
results of large randomized clinical trials. These analyses
attempt to extrapolate the results of the trials and assign
dollar figures to events such as emergency department
visits or hospitalizations. The cost of therapy is based on
the medication assigned. Because of the low incidence of
the other high-cost events (ie, the emergency department
visits and hospitalizations), the medication charge
becomes the largest variable in this type of analysis.
Costs can then be assigned to achieve the desired
improvement. These expenses are reported, for example,
in terms of the cost of a 10% improvement in FEV | or the
cost of a symptom-free day or a day free of the need for
rescue medication.

Economic models must be confirmed with data from
claims analyses. Administrative claims data represent the
real costs or charges associated with a disease. Claims
databases record the costs or charges to the health plan
for the medication, visits to the physician’s office, emer-
gency department visits, and hospitalizations, factoring
in copayments. These data allow for an accurate presen-
tation of the true costs or charges associated with the care
of a patient over a defined period.

STUDIES THAT INCLUDE RETROSPECTIVE
CLAIMS ANALYSIS

Multiple studies that include retrospective claims
analysis have appeared in peer-reviewed journals for the
past decade. A group of Canadian studies in which health
insurance databases were used have gained significant
attention in both the medical and lay communities.!0-13
These 4 reports stress the importance of reviewing large
patient cohorts to learn from clinical experience. As a
group of studies with careful design and statistical analy-
sis, they serve to help establish the validity of retrospec-
tive claims analyses in the management of asthma.

In the early 1990s, the escalating epidemic of asthma-
related mortality and the potential association of this
event with the routine use of B-agonists generated great
concern. The initial study by Spitzer et al'9 attempted to
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FIG 3. Risk ratio for death from asthma as a function of the num-
ber of inhaled corticosteroid (ICS) canisters per year. (Reprinted
with permission from Suissa S, Ernst P, Benayoun S, Baltzan M,
Cai B. Low dose inhaled corticosteroids and the prevention of
death from asthma. N Engl Med 2000;343:335. Copyright © 2000
Massachusetts Medical Society. All rights reserved.)

address these issues in a population of 12,301 patients
with asthma who met the criteria of having at least 10
prescriptions for one or more asthma-specific medica-
tions studied over a 10-year period. The authors conclud-
ed that the risk of death was associated with the regular
use of inhaled B-agonists (especially fenoterol), whether
as a direct effect of the medication or as a marker of
increasing disease severity. In a follow-up publication,
the authors demonstrated how the results of their first
study could be alternatively interpreted if a different
study design were used.!! The first study used a “nested
case-control” sample,19 and the second analysis evaluat-
ed the entire cohort.!! The latter analysis still reported a
risk associated with inhaled B-agonists, but now it was
restricted to those patients using higher-than-recommended
dosages of short-acting inhaled bronchodilators. These
studies are important because of the descriptions of their
methodology and the discussion of the variables of the
study designs. As in any study, recognition of the limita-
tions of these designs is important in interpreting the
results of the analyses.

Using the same database, in a companion publication,
this research group determined that the regular use of
inhaled corticosteroids provided protection from asthma-
related mortality.!2 Expanding on this study, the investiga-
tors more recently confirmed this conclusion in a larger
analysis of 30,569 subjects in Saskatchewan over an
extended period.2® With a well-defined protocol and use of
linear regression and statistical adjustments, the authors
demonstrated that risk of death from asthma is reduced
with the use of low-dose inhaled corticosteroids and that
the risk is further lowered with greater compliance with this
class of medication. Fig 3 shows the ratio of deaths from
asthma to the number of canisters of inhaled corticosteroids
dispensed during the year before the index event.

A protective effect of inhaled corticosteroids in reduc-
ing asthma mortality has also been observed in other ret-
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rospective data analysis. Using national health statistics
and available data on the sales of anti-inflammatory
drugs, both Goldman et al30 in Israel and Sly3! in the
United States were able to demonstrate a decrease in
asthma mortality in association with increasing use of
these medications. The results of these studies are con-
sistent with the findings in the Canadian analyses and
support the use of administrative claims methodologies.

The two largest areas of resource use for asthma are
the expenditures for pharmaceutical products and hospi-
talization.26.28 Statistics from the Centers for Disease
Control and Prevention have demonstrated the persistent
high rate of hospitalizations for treatment of asthma
across all age groups.32 Several observational studies
have been performed to assess the effect of intervention
in reducing the risk of hospitalization for asthma. Two
studies in which available administrative records were
used demonstrated that the frequency of hospitalizations
for asthma declined as the use of inhaled corticosteroids
increased.33:34 Studying children in Géteborg, Sweden,
Wennergren et al33 reported a two-thirds reduction in
hospital days and a 45% decrease in asthma-related
admissions concurrent with a large increase in the use of
inhaled corticosteroids for asthma. Similar findings were
reported in a study of adults.3* In 1997, Donahue et al!8
reported findings from a confirmatory study that includ-
ed retrospective claims analysis based on data from Har-
vard Pilgrim Health Care in Massachusetts. A total of
16,941 patients met entry criteria for the analysis. Multi-
ple logistic regression analyses were used to establish the
relative risk for hospitalization. This research identified a
0.5 relative risk of hospitalization for asthma (ie, a 50%
reduction) among patients who used inhaled cortico-
steroids. Not unexpectedly, the authors demonstrated that
the increasing use of inhaled B-agonists was associated
with an increased relative risk of hospitalization. Inhaled
corticosteroids had an apparent protective effect even
when compliance with the use of these medications was
low (Fig 4). This improvement continued with higher
doses of inhaled corticosteroids, which may be used for
patients with increasing disease severity. Furthermore,
the use of 5 to 8 or more canisters of inhaled -agonists
was associated with a 2-fold or greater increase in the
risk of hospitalization. The 50% reduction in hospitaliza-
tion noted in the retrospective observation study has now
been confirmed by a large, prospective clinical trial, the
Childhood Asthma Management Program study.35 Using
different analytical techniques, the authors of all of these
studies concluded that inhaled corticosteroids protect
against severe exacerbations of asthma.

Retrospective claims analyses have also been used to
demonstrate that children with asthma have more
non-asthma-specific claims, probably because of respi-
ratory comorbidities. These studies have used both med-
ical and pharmacy claims data from a single health plan,
Group Health Cooperative,3¢ as well as a national popu-
lation sample.37 Again, the findings have been concor-
dant. In addition, data from claims analysis have been
used to demonstrate differences in prescribing practices
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according to medical specialty?’ and an association
between higher treatment costs for treatment of asthma
and greater use of inhaled B-agonists.3® These claims
databases can also be used to identify patients with a spe-
cific disease to facilitate further outcome assessments.
Legorreta et al39 surveyed patients enrolled in Health Net
to assess compliance with the National Institutes of
Health guidelines for the treatment of asthma. This study
not only illustrated the fact that claims data can be used
to identify appropriate study groups, it also demonstrat-
ed the need for better compliance with the National Insti-
tutes of Health guidelines for asthma management.

Observational, retrospective claims analysis was used
to assess the costs associated with asthma care at United
Health Care.!6 This analysis examined the direct costs of
care for 25,000 members identified with asthma. Costs
were reported in terms of actual dollars to the health plan
and included provider payment, provider withhold, facil-
ity payment, pharmacist dispensing fee, drug ingredient
costs, and patient copayments and/or deductible expens-
es. In 1993 dollars, the average per-member annual cost
was $467. The 2 largest areas of claims were for medica-
tions (38%) and inpatient expenses (32%).

Using US population data and health care survey data,
Weiss et al?8 estimated the costs of treating patients with
asthma in 1994. Using data from 14.2 million individuals
with asthma, these investigators calculated direct medical
expenses to be $6107.6 million. The estimated cost of
treatment per patient with asthma in 1994 was $430.
Pharmaceuticals were estimated to account for 40% of
this cost; and inpatient expenses, hospital, and physician
services comprised 31%. These 2 studies present confir-
matory conclusions and serve to validate both methodolo-
gies. Fig 5 offers a comparative look at these 2 reports.

IMPACT OF PHARMACOECONOMICS
RESEARCH

Pharmacoeconomics is a relatively new area of research
but one that has attracted a great deal attention over the
past several years. Pharmacoeconomic studies have been
important for improving the ability to generalize conclu-
sions from randomized clinical trials to the broader patient
population. These investigations have also been of value in
shedding more light on questions that cannot be answered
in short-term, randomized clinical trials, such as the effects
of therapy on the risk for hospitalization and the risk of
death. Such studies provide a better understanding of the
costs or charges associated with asthma therapy and can
confirm or negate information based on cost modeling.

A considerable amount of research that includes retro-
spective claims analysis of multiple disease states has
now been published. These studies have frequently con-
firmed the results of previous randomized clinical trials
and have added to the robustness of the conclusion by
confirming findings in clinical practice. The US Food
and Drug Administration has begun to provide guidance
regarding the use of pharmacoeconomic analysis, as
reflected in section 114 of the 1997 Food and Drug
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FIG 4. Inhaled corticosteroids help prevent asthma-related hospi-
talization. (Data from Donahue et al.8)
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FIG 5. Annual cost of pharmacy and medical claims for asthma.
ED, Emergency department; OPD, outpatient department. (Data
from Stempel et al26 and Weiss et al.28)

Administration Modernization Act.#0 This section states
that the information must be based on “competent and
reliable scientific evidence” that is related to the
approved indication of the medication. Significant debate
persists over the regulations pertaining to these econom-
ic data.*! Pharmacoeconomic investigations should
maintain the same standards as randomized clinical tri-
als. Observational claims studies need to address impor-
tant clinical issues, have appropriate study populations,
incorporate explicit inclusion and exclusion criteria, have
appropriate effect size, and be powered to address the
hypothesis. Although pharmaceutical companies fre-
quently sponsor these studies, third-party involvement is
necessary to ensure integrity of the data.

Pharmacoeconomic studies are important affirmations
and enhancements of the evidence base that is used in
therapeutic decision making. These studies are now part
of the science of decision making. As in the case of any
clinical report, the methodology needs to be validated
and statistical analysis must be used to confirm clinical-
ly meaningful differences. The greatest strength of these
reports emerges when different study designs yield con-
firmatory conclusions.
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CONCLUSIONS

Attention to the relative interests of patients,

providers, insurers, and employers can contribute to the
goal of achieving value in the management of asthma.
Clinical decision making should be based on these con-
cerns, coupled with careful consideration of objective
data from randomized clinical trials and observational
analyses. These data should come from investigations
that have been subjected to appropriate statistical analy-
ses and that have proven robustness and internal consis-
tency. Economic modeling can be used to extrapolate the
results of trials and determine the costs associated with
various therapies and outcomes. Consistent findings in
these diverse forms of analysis, when confirmatory,
should contribute to an improved process of care, the
selection of cost-effective interventions, and the practice
of evidence-based medicine.
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