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During the 1980s and continuing into the 1990s, health-
care cost containment has received increasing attention
as health care costs have risen more rapidly than inflation.
At the same time, many new drugs have been introduced
at such high prices that they have become a target
for third-party payer and government efforts for cost
containment.

In response to the public outcry over drug prices, many
researchers have designed and performed studies to evalu-
ate the costs and outcomes of new drug therapies (e.g.,
see refs. 15,23,32,38—40) These cost and outcome stud-
ies, which we refer to as drug valuation or economic
evaluation studies, are important to drug companies, clini-
cians, patients, and public policymakers. Valuation stud-
ies can provide marketing information and enhance phar-
maceutical companies’ competitive advantage (17). For
patients and their physicians, valuation studies can iden-
tify whether new therapies justify their potentially greater
financial expense. In addition, valuation studies can help
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patients assess whether future health benefits justify a
reduction in the quality of life caused by a current therapy.
For policymakers who must make resource allocation de-
cisions, a valuation study that reflects a more complete
picture of societal benefits can help differentiate between
therapies with marginal differences in clinical efficacy.

The Food and Drug Administration (FDA) currently
requires clinical trials to demonstrate the safety and clini-
cal efficacy of new drugs. Although safety and clinical
efficacy data clearly are of primary importance, they pro-
vide policymakers with insufficient information about the
economic implications of approving a new drug. Pharma-
ceutical companies have not had the incentive to collect
the data required for economic valuation studies, at least
for drug approval in the U.S. market. However, in several
countries (e.g., Australia), pricing and reimbursement de-
cisions for new drugs are based on economic valuation
studies (2,6,12). In the United States, insurance providers
are indicating the desire for economic valuation studies
of drugs (12), and health-care reform in the United States
may bring an increased demand for economic evaluations
of clinical trial data. These trends have induced U.S. phar-
maceutical companies to include economic measures as
an integral component of clinical trial protocols.

Thus far, these new protocols have been primarily in-
troduced for treatment of nonpsychiatric conditions. Pub-
lished economic studies of psychotherapeutic medications
are just beginning to emerge. To understand the role
economics plays in the evaluation of new drug treat-
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ments for psychiatric aisorders, we reviewed economic
evaluations of drug treatment for schizophrenia, major
depression, and anxiety disorders. Although psychiatric
disorders are prevalent and impose substantial indivi-
dual and societal costs, we found relatively few pub-
lished economic evaluations of psychotherapeutic drugs
(18,22,26,27,29,31).

This chapter describes the type of economic data that
are being collected in trials of drug treatment for psychiat-
ric disorders and discusses the use of these data in eco-
nomic valuation studies. Possible economic outcomes in
clinical trials include changes in patient well-being (de-
fined as the patient’s quality of life), work days gained
for patients and caregivers, and changes in medical re-
source use and associated medical care costs. We also
describe how these enhanced clinical trials data can be
used to develop decision-tree models. These models are
useful because they capture the dynamics of disease/treat-
ment patterns over the entire course of the disease, provid-
ing a basis for evaluating the effects of alternative thera-
peutic interventions over a patient’s lifetime. Many of
the initial parameters required for these models can be
estimated using clinical trial outcome data. After the drug
has been introduced to the market, however, the initial
model parameters may be validated and improved with
data from actual clinical practice and post-marketing
studies. i

This chapter is organized as follows. The section enti-
tled ‘‘Cost—Outcome Valuation Methods’’ briefly re-
views economic valuation methods, including cost-effec-
tiveness, benefit—cost, and cost—utility analyses as well
as the recently introduced idea of healthy-years equiva-
lent. The section entitled ‘‘Outcome Data Collected in
Traditional Clinical Trial Protocols’” discusses the out-
comes collected in traditional clinical trial protocols for
depression, schizophrenia, and anxiety disorders and dis-
cusses their limitations in economic valuation studies. In
the section entitled ‘‘Recent Enhancements to Clinical
Trial Protocols for Psychiatric Disorders,”” we highlight
recent additions to clinical trial protocols and their use in
valuation studies. The section entitled ‘‘Using the Results
of Clinical Trials’’ describes how clinical trials data can
be used to develop decision-tree models. Finally, the sec-
tion entitled ‘‘Conclusion’ summarizes our discussion
and reviews our suggestions for using clinical trial data
in economic analyses of drug therapy for psychiatric
disorders (see Chapters 72, 73, and 160, this volume).

COST-OUTCOME VALUATION METHODS

Cost—outcome analysis aids policymakers in deciding
whether the costs of a new drug treatment are justified
by the benefits it generates. One method of analyzing the
benefits of a new drug therapy is to list the relevant clini-

cal endpoints and compare the differences in clinical end-
points between an old drug therapy and a new drug ther-
apy. For example, analysts might compare the differences
in symptoms and side effects between two alternative
drug therapies. If the new drug therapy results in more
symptomatic improvement and fewer side effects com-
pared to an older drug, the new drug would be more
valuable from a purely clinical viewpoint. However, the
clinical viewpoint neglects changes in the patient’s overall
quality of life and differences in resource use, including
differences in the cost of the treatment regimens. An ex-
panded value analysis might compare the differences be-
tween an old drug therapy and a new drug therapy in terms
of the relevant clinical, quality-of-life, and resource-use
endpoints.

For many purposes, comparing all the relevant out-
comes may be sufficient to demonstrate that one drug is
more valuable than another. For example, if a new drug
has better clinical outcomes, uses fewer resources (includ-
ing expenditures for the drug itself), and is associated
with a better quality of life than an older drug, the new
drug is more valuable and should be used in place of the
older drug. More often, a new drug may improve clinical
outcomes and the qualify of life, but cost more than a
competing drug. In these cases, researchers must perform
“‘cost—outcome’’ studies to account for changes in both
costs and outcomes attributable to drug therapy, and to
provide a rational basis for assessing whether a drug’s
extra expense justifies the improvements in clinical and
quality-of-life outcomes. Three cost—outcome valuation
methods can be applied to drug valuation studies: cost-
effectiveness analysis, benefit—cost analysis, and cost—
utility analysis.

Economists often employ an alternative method of val-
uing drugs: individuals’ willingness to pay for a drug
rather than go without it. Although this willingness-to-
pay definition is considerably more encompassing than
cost—outcome analyses, and it captures economists’ fun-
damental definition of value, willingness to pay must be
measured by a preference elicitation method such as ques-
tionnaire-based models or revealed preference method
(14). Because these elicitation methods are still relatively
new, they are not yet widely accepted by the medical
community (14). Consequently, in this chapter we will
focus on cost—outcome methods for measuring the value
of drugs.

Cost-effectiveness analysis compares the differences in
cost and outcome across alternative therapies. The out-
come generally refers to a clinical outcome and is mea-
sured in its natural units. The results are usually expressed
as the incremental cost (relative to an alternative treat-
ment) per unit of incremental outcome change, yielding
ratios such as cost per averted sick day or cost per life-
year(s) gained.

To perform a cost-effectiveness analysis, a researcher
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should have one unambiguous objective of the interven-
tion yielding a single outcome measure of effectiveness
(4). If there are many outcomes of interest, cost-effective-
ness measures are often computed for each of the alterna-
tive outcomes (4); but if the therapy under study is not
clearly superior for all possible outcomes, decisionmakers
are left in a quandary as to the desirability of the therapy.
Under these circumstances, a benefit—cost analysis may
be performed. By translating all the costs and benefits
(including the health-outcome and quality-of-life im-
provements, days of work loss averted, days of caregiver
time saved, hospital and physician days avoided) into
dollars, benefit—cost analysis allows researchers to assess
directly whether the benefits of treatment justify the treat-
ment costs.

Benefit—cost analysis potentially provides the broadest
estimate of the total value to society attributable to a drug
therapy. In practice, however, measuring and quantifying
all the costs and benefits of a drug therapy —especially
the dollar value of quality-of-life changes—is extremely
difficult and often controversial. For example, some ana-
lysts have raised concerns about assigning dollar values
to improvements in labor market productivity (5). Fur-
thermore, analysts are often uncomfortable assigning dol-
lar values to changes in people’s well-being (10).

Because of these concerns, many analysts turn to cost—
utility analysis. Cost—utility analysis is similar to cost-
effectiveness analysis in that it compares the incremental
cost and outcome attributable to a particular therapy, but
cost—utility analysis also accounts for changes in the
quality of health caused by drug treatment (4). Thus, cost—
utility analysis incorporates changes in the guality of life
resulting from the clinical effect in addition to changes
in the length of life. In cost—utility analysis, the entire
array of health improvements is converted to a single
common unit, most commonly qualify-adjusted life-years
(QALYs) gained, which makes comparing alternative
treatments easier. Recently, researchers have devel-
oped an alternative to QALYs—health-years-equivalent
(HYE)—that reflects the number of years in good health
that is equivalent to a longer lifetime in poor health (3,13).
Gafhni et al. (13) claim that HYEs are more consistent with
economists’ utility maximization paradigm, but others are
not persuaded that HYEs are better than QALYs (3).

Recently, researchers have designed models to simulate
the effect of therapeutic interventions on outcomes such
as incidence, mortality, and resource use. The transition
patterns between severity levels are estimated using state-
transition or decision-tree models that capture the dynam-
ics of treatment patterns over the entire course of the
disorder. For example, Weinstein et al. (41) used a state-
transition model to simulate future trends in incidence,
prevalence, mortality, and resource cost under alternative
assumptions about preventive and therapeutic interven-
tions for coronary heart disease (CHD). Their model

allows for simulation of the initial outcomes attributable
to the CHD event, as well as subsequent events (such as
recurrence) in persons suffering from CHD.

Given that psychiatric disorders tend to be chronic and
recurring, we recommend using state-transition or deci-
sion-tree models in economic analyses of psychothera-
peutic drugs. These models allow researchers to consider
economic outcomes in a dynamic context over the lifetime
of the individual. These models incorporate (a) the poten-
tial resource savings from reducing the intensity and
length of acute episodes and (b) the gains from preventing
future acute episodes.

In the section entitled ‘“Using the Results of Clinical
Trials’’ we present an example of a decision-tree model
applied to the acute and maintenance phases of major
depression.

OUTCOME DATA COLLECTED IN
TRADITIONAL CLINICAL TRIAL
PROTOCOLS

Although hundreds of clinical trials have been con-
ducted to determine the efficacy of medications for major
depression, schizophrenia, and anxiety disorders, there
are very few published economic valuation studies of
these drugs. A review of the literature on health-care
cost—benefit and cost-effective analyses between 1979
and 1990 found only nine published studies on psychiatric
medications, compared to close to 200 studies on medica-
tions for nonpsychiatric diseases (9).

The small number of economic evaluations of psycho-
therapeutic drugs may be attributable to the difficulty in
measuring psychological states with reliability and valid-
ity. Disease states and concomitant economic outcomes
may be easier to measure for nonpsychiatric illness than
for psychiatric disorders. Another problem is that, until
recently, clinical trials have not collected the data needed
by economists to conduct valuation studies. Traditionally,
clinical trials for pharmacotherapy of depression, schizo-
phrenia, and anxiety disorders focused on safety and clini-
cal efficacy. For acute treatment, efficacy was determined
by general or disease-specified psychometric measures
indicating the presence, frequency, and intensity of symp-
toms, behaviors, or feelings (30). Common clinical out-
come measures of general psychopathology include the
Brief Psychiatric Rating Scale, Hopkins Symptom Check-
list, Global Assessment Scale, and Clinical Global Im-
pressions scale. Disease-specific scales, such as the Ham-
ilton Rating Scales for Depression and Anxiety and the
Schedule for Affective Disorders and Schizophrenia, are
more popular among clinical researchers (7).

Similarly, trials of maintenance drugs have not col-
lected the specific economic outcomes required for valua-
tion studies. Maintenance therapies generally have mea-
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sured outcomes such as relapse rates, time between
episodes (survival time), number and severity of subse-
quent episodes after treatment, and duration and severity
of symptoms.

Social functioning (e.g., Social Adjustment Scale) and
quality-of-life scales have been more widely used in re-
cent years. Quality-of-life instruments are available to
measure emotional and social functioning, well-being,
disability, and overall health status attributable to diseases
and their treatments (16,19). These instruments usually
include questions about (a) physical, social, and role func-
tioning, (b) bodily pain, and (c) overall well-being. Al-
though these measures provide more meaningful informa-
tion about the drug’s effect on functioning and well-being,
they still do not provide the direct quantifiable utility-
based, quality-of-life measure that economists prefer (de-
scribed in the following section), nor are they substitutes
for direct, quantifiable measures of productivity and re-
source use that are necessary for economic valuation stud-
ies. Apart from using an expert elicitation process to link
scores on these scales to utility-based, quality-of-life mea-
sures, resources used, or productivity levels, there is no
direct way to determine a drug’s economic value based
on these scales.

Thus, until recently, clinical trials for pharmacotherapy
of psychiatric disorders have not provided the data econo-
mists need to conduct drug valuation studies. Because of
these data limitations, most published economic studies
of the costs of psychiatric disorders have relied on second-
ary data for their estimates (e.g., see refs. 1 and 33). Very
few have been able to determirie the economic value of
alleviating a psychotic episode or preventing recurrence.

RECENT ENHANCEMENTS TO CLINICAL
TRIAL PROTOCOLS FOR PSYCHIATRIC
DISORDERS

Recently, researchers have started to collect economic
outcomes as part of their clinical trial protocols, especially
for expensive drugs with improved efficacy relative to
alternative treatments. For example, clozapine, a new
treatment for neuroleptic-resistant schizophrenia, has in-
stigated several cost-effectiveness studies in the past sev-
eral years (18,24,26,31).

Many clinical trial protocols are now collecting the
following economic outcomes for psychotherapeutic
drugs:

1. Mortality

2. Resource-use measures

Hospital admissions and days

Housing costs (nursing home or group home)
Visits to health professionals

Other outpatient costs (e.g., case management, day
care)

o o

e. Lab procedures
f. Drugs prescribed
g. Other costs related to illness (e.g., transportation,
legal fees)
h. Unit costs of resource use measures
3. Labor market and household productivity measures
a. Working time
b. Paid and nonpaid caregiver time
c. Patient’s time (including transportation time) asso-
ciated with treatment
4. Quality-of-life measures

Conducting a resource-use analysis for treating psychi-
atric disorders entails collecting data during the clinical
trial on inpatient and outpatient resource use. Health-care
resource costs can be estimated separately from the clini-
cal trial using standard charge schedules and cost-to-
charge ratios. Examples of economic outcome studies that
have collected data on hospitalization costs and physician
charges for psychiatric disorders include Meltzer et al.
(26), Revicki et al. (31), and Kamlet et al. (20).

Other important endpoints that should be collected in
clinical trials are labor market and household productivity
effects. These measures include the days of work the
patient gained, the level of function of those days gained,
and the paid and nonpaid caregiver time avoided as a
result of treatment. Examples of questions that might be
added to assess these effects include: ‘‘Since we saw you
last, how many days of work did you miss because of
panic attacks?’’; and ‘‘Since we saw you last, how many
days did a nonpaid caregiver miss work to take care of
you while you felt depressed?’’

A dollar value of lost work time can be calculated by
multiplying the foregone days of work attributable to the
disorder by a wage measure. However, this method has
some limitations. First, if the patient is not employed, no
wage measure exists. Thus, an estimated wage would
have to be developed for those patients who are too ill
to work, are unemployed, are retired, or who work as
homemakers. Second, patients may be reluctant to provide
income information during the clinical trial. Finally, this
method of valuing productivity changes, known as the
human capital approach, is controversial. Grabowski and
Hansen (14) suggest that such a procedure ‘‘measures
health and quality of life as though they are a unit of
production, not something of intrinsic value.”” As a result,
the human capital approach to valuing the productivity
gains of a new depression drug treatment gives more
weight to high-wage earners than to low-wage earners.

Many clinical trial protocols for new medications (in-
cluding those mandated in Australia) do not currently
collect productivity measures. However, in spite of the
limitations, we believe that valuing productivity gains or
losses is important and we recommend routinely including
productivity questions in clinical trial protocols.
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Because psychiatric disorders can have pervasive ef-
fects on individuals’ lives, changes in patients’ quality of
life are also important endpoints being measured during
many clinical trials (25,42). Most economists prefer to
measure quality-of-life changes as the difference in the
patient’s utility between perfect health and alternative im-
paired health states (4,36,37). Several techniques exist to
elicit individuals’ utility of alternative health states. One
technique, category scaling, asks a person to place several
alternative health states in the appropriate place on a line
bounded by zero (death) and one (perfect health). Other
quality-of-life valuation techniques include the standard
gamble and time trade-off methods (4). Using the stan-
dard gamble method, people are asked to choose between
a certain less-than-perfect health outcome and an outcome
of either perfect health with probability 1 — p or death
with probability p. The probability of death at which the
person is indifferent between the choices is equal to the
utility of the certain less-than-perfect outcome (4). A typi-
cal standard gamble question might be: ‘‘Imagine that
there is a new, free medication available which will either
completely cure your mental illness or kill you. Suppose
that 50% of the people who take the new medication are
cured of the disease, and 50% die. Would you risk taking
the new medication?’’ If the individual answered *‘yes,”’
the probability of dying would be successively increased
until the individual answered ‘‘no.”” Similarly, if the indi-
vidual initially answered ‘‘no,”’ the probability of death
would be successively reduced until their answer changed
to ‘‘yes.”” In either case, the probability at which the
answer to the question changes represents the utility of
being mentally ill (34). In the time trade-off method a
person is asked to give the length of time in perfect health
that is equivalent to a full lifetime in selected, less-
than-perfect health states (37). These methods may be
limited, however, because people do not give necessarily
give consistent or sensible answers to these elicitation
methods (34).

Another method of determining value is the willing-
ness-to-pay method, which quantifies the utility of alter-
native health states in dollar values. This method deter-
mines the amounts of money people are willing to pay
for various possible health states (34). For example, an
investigator might ask the patient (35): ‘‘Consider all the
effects of your anxiety on your life. How much would
you currently be willing to pay each week, realistically,
to get rid of your anxiety and all the problems it brings?”’
As above, this method is potentially limited because re-
spondents may not be able to give consistent or rational
personal judgments on their willingness to pay (34). Fur-
thermore, willingness-to-pay estimates are controversial
because the magnitude of the estimates is likely affected
by the income level of the respondents, such that higher-
income respondents may have a greater willingness to

pay for good health (and hence a greater value of good
health) than would lower-income respondents.

We recognize that methods of valuing economic out-
comes, particularly productivity and utility-based quality-
of-life changes, have limitations and are currently contro-
versial. Although none of these techniques or scales has
been widely used or accepted as standard, conceptual
work to advance their use in clinical trials for mentally
ill persons is underway. The development of common
definitions and standards of measurement will allow re-
searchers to accumulate comparable data across studies
and across populations (21). In turn, these data will help
economists improve their economic valuation studies of
drug treatment.

USING THE RESULTS OF CLINICAL TRIALS

Clinical trials data can be used in conjunction with
other data sources to develop decision-tree models that
highlight clinical decision points, alternative treatment
choices, and the resulting possible outcomes. Using these
models, researchers can illustrate the temporal and logical
sequence of the disease/treatment dynamics, combine the
results of acute and maintenance clinical trials, and con-
trol for natural recovery that may occur apart from drug
treatment.

We suggest that clinicians develop decision trees con-
currently with clinical trial protocols to help guide choices
of outcome measures and to ensure that the trials collect
data on the appropriate economic endpoints. Well-de-
signed clinical trial protocols can estimate the transition
probabilities between alternative disease states that are
needed for decision-tree models.

Figures 1 and 2 illustrate treatment choices, disease/
treatment dynamics, and outcomes using a simplified ex-
ample of a decision-tree model. Our focus in these figures
is on modeling the treatment of major depression, but
this is meant to be illustrative of modeling psychiatric
disorders more generally. The basic structure of this deci-
sion-tree model would be essentially the same for anxiety
disorders or schizophrenia.

Figure 1 represents the disorder/treatment dynamics for
an acute depressive episode, while Figure 2 represents a
phase in which the patient is stable and under maintenance
therapy. We make several simplifying assumptions in this
model: (a) Depression occurs at four basic severity levels
(i-e., mild, moderate, severe without psychotic symptoms,
and severe with psychotic symptoms); (b) the patient is
only affected by unipolar depression; (c) four treatment
choices (i.e., drugs only, psychotherapy only, drugs and
psychotherapy combined, and electroconvulsive therapy)
are available; and (d) treatment-switching decisions are
made only at 8 weeks and 6 months after initial treatment.

As illustrated in Fig. 1, the patient enters treatment in
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Initial Initial
Health Status Evaluate
Depressed State Treatment
(t=0) (t=0) (t+8 weeks) Treatment
—— No symptoms— ——
o Mild Drugs only .| ° Continuation
* Moderate Psychotherapy therapy
* Severe without—==  only —=f— Mild
psychosis Drug: ?d —— Moderate ° Add drugs
° i sychothera o qur
Severr;e \{wth ECYT Py —  Severe without : Switch drugs
psychosis psychosis :-,:d psycho-
— Severe with o rapy
psychosis  _| Add ECT
— Dead (suicide)

FIG. 1. A decision-tree model for evaluating the acute phase of treatment for depression.

Health Status
(t+6 months)

— Mild
—— Moderate
psychosis

I Severe with
psychosis

[ No symptoms ]

— Severe without

— Dead (suicide)

Initial
Depresed
State

¢ Direct cost of treatment
° Lost work days
° Quality-of-life changes

: Direct cost of treatment
o Lost work days
Quality-of-life changes

Patient Outcomes

Initial
Maintenance
Treatment

Patient Outcomes

Health Status

(6 months later)

o Mild

o No symptoms

No symptoms
Mild

* Drugs only Moderate
° Psychotherapy
only
® Drugs and
psychotherapy e Moderate
e Severe without
psychosis
e Severe with
psychosis

« Dead (suicide)

° Direct cost of treatment
° Value of lost work days

° Value of quality-of-life changes

Patient Outcomes

Treatment
Treatment Outcome
o No treatment
1 ° Maintenance
therapy
° Add drugs
° Switch drugs ° Acute phas
-]
therapy
° Add ECT
Treatment
Outcome

End treatment

Maintenance
therapy
continues

Re-enter acute
phase

Maintenance
therapy
continues

FIG. 2. A decision-tree model for evaluating the maintenance phase of treatment of depression.

e
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one of the four possible severity levels. Based on the
patient’s initial severity level, the physician selects a treat-
ment. After the initial treatment visit, the patient is reex-
amined periodically; in subsequent visits, the patient’s
health status will have improved, worsened, or remained
the same. Alternative treatments may affect the length of
time spent in each severity level and, hence, the functional
loss of the patient. Each severity level is associated with
health-care resource use, days of lost work or reduced
productivity, and quality-of-life-changes that can be mea-
sured at various time intervals.

Depending on the success of the acute treatment and
the patient’s history of depression, several treatment paths
may be taken at the 8-week and 6-month time points.
Those patients who are asymptomatic after & weeks or 6
months and have no previous history of depression may
end treatment at either point. Those patients who still
have mild depression or worse at the 8-week or 6-month
time points are still in the acute phase; their treatment
will be evaluated and possibly changed. Asymptomatic
or mildly depressed patients with a history of three or
more prior depressive episodes may be treated with con-
tinuation therapy to avoid relapse at the 8-week point, or
these patients may enter maintenance therapy to avoid
recurrence at the 6-month point. Most patients with a
history of recurrent depressive episodes will likely pro-
ceed to maintenance therapy.

Figure 2 summarizes the disorder/treatment dynamics
for the maintenance phase of depression treatment. Pa-
tients enter maintenance therapy with either mild residual
symptoms or no symptoms. After the initial maintenance
treatment visit, the patient periodically visits the physi-
cian, who assesses the efficacy of the treatment. At the
6-month assessment point, the patient’s mental status will
have either improved, worsened, or stayed the same.

This example of depression/treatment dynamics illus-
trates the connection between changes in disease stages,
resource use, and quality-of-life endpoints. Measuring the
movements between severity levels provides estimates of
transition probabilities for decision-tree models. These
estimates can then be used in conjunction with estimates
of resource use to simulate the costs and benefits of new
drugs in the context of the complete drug/treatment
dynamics.

Kamlet et al. (20) recently operationalized this type of
decision model in their cost—utility analysis of mainte-
nance therapy for recurrent depression. They drew on
results from the Pittsburgh Recurrent Depression Project
(11), in which the clinical effectiveness of alternative
treatments in delaying recurrence of depression was eval-
uated. Although the trial lasted only 3 years, Kamlet et
al. developed a lifetime model of acute episodes followed
by stable periods under maintenance treatment. To imple-
ment their cost—utility model, they required estimates of
the following variables: time until recurrence, time spent

in a depressive episode, probability of suicide, quality of
life during a depressed episode and during maintenance
treatment, and direct costs per episode of acute and main-
tenance treatment. Because their clinical trial data were
limited to the maintenance phase, the analysis had to base
the other parameter values on secondary data supple-
mented with assumptions or consensus of expert opinion.

Although decision-tree models are useful tool for eco-
nomic evaluation of new drugs, analysts must use caution
when attempting to generalize the results of clinical trials
beyond the trial setting. First, the results of individual
clinical trials—which often evaluate short-term effects
and are directed at the acute phase of a disorder—may
provide a misleading picture of the entire disorder/treat-
ment dynamics of that drug. This is especially likely to
be a problem for drugs used for treating either (a) diseases
with a prolonged duration or (b) chronic diseases that
recur over a person’s lifetime (as with many psychiatric
disorders). Another limitation of clinical trials data is that
patients in a clinical trial may not be representative of
the diseased population. Because trials are typically con-
ducted in tertiary care settings, patients participating in
the trial are a highly selected subset of all those who have
the disorder being studied. Furthermore, the clinical trial
takes place in an idealized setting, where patient compli-
ance with dosage is monitored more closely than with
typical patients in an actual clinical setting. Thus, the
drug’s efficacy is likely to be overestimated when applied
to patients outside the clinical trial setting. Finally, clini-
cal trials usually compare the new drug to placebo rather
than to an existing drug or the suggested medical therapy,
leaving policymakers with little information about com-
parative outcomes (12,28).

Because of these limitations, we suggest performing a
sensitivity analysis of model parameters and validating
parameter estimates from clinical trials against other data.
Sensitivity analysis involves substituting a range of esti-
mates for the probabilities and resource-use estimates to
see whether they alter the model’s conclusions. Eisenberg
et al. (8) suggest comparing clinical trial data with data
from other trials, expert opinion, and information from
large databases such as Medicare claims files. Finally,
researchers can validate decision-tree models with data
from actual clinical practice or from post-marketing eco-
nomics studies. For example, randomized trials may be
developed with the primary purpose of estimating differ-
ential resource use across alternative drugs. As more in-
formation becomes available, researchers will be able to
build better models of the mental disease/treatment
dynamics.

CONCLUSION

Improved economic valuation studies will help pa-
tients, physicians, pharmaceutical companies, and policy-
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makers decide whether new therapies justify their addi-
tional expense. Given the advent of expensive new drugs
and limited health-care resources, comprehensive eco-
nomic evaluation studies based on clinical trials data are
critical to sound decisionmaking.

In the past, clinical trials have not provided adequate
data for economic analysis of psychotherapeutic drugs.
However, researchers are increasingly recognizing the im-
portance of incorporating economic outcomes into clini-
cal trial protocols. Trials are now collecting data on the
resource use, lost labor market productivity, and quality
of life that are needed for sound economic analysis.

These enhanced data can be used to develop decision-
tree models to guide a comparison of the costs and out-
comes of alternative drug therapies. Decision-tree models
can be developed that incorporate the results of separate
acute and maintenance trials into a single model. These
models can be validated and improved with data from
other trials, expert opinion, post-marketing studies, and
large databases such as Medicare claims files. As clinical
trial protocols continue evolving to collect more eco-
nomic information, researchers will be able to build more
sophisticated economic models that evaluate the merits of
new psychotherapeutic drugs in the context of the mental
disorder/treatment dynamics.

ACKNOWLEDGMENTS

This study was supported, in part, with funds from
Glaxo, Inc. Dr. Mauskopf was employed by Research
Triangle Institute when this work began. The views ex-
pressed do not necessarily represent those of Research
Triangle Institute, Burroughs Wellcome or Glaxo, Inc.

REFERENCES

1. Andrews G, Hall W, Goldstein G, Lapsley H, Bartels R, Silove D.
The economic costs of schizophrenia: implications for public policy.
Arch Gen Psychiatry 1985;42:537-543.

2. Bloom B. Issues in mandatory economic assessment of pharmaceu-
ticals. Health Aff (Milewood) 1992;11(4):197-201.

3. Buckingham K. A note on HYE (health years equivalent). Health
Econ 1993;11:301-309.

4. Drummond GW, Stoddart GL, Torrance GW. Methods for the eco-
nomic evaluation of health care programs. Oxford, England: Oxford
University Press, 1987.

5. Drummond M. Cost-of-illness studies: a major headache? Pharma-
coeconomics 1992;2(1):1-4.

6. Drummond MF. Basing prescription drug payment on economic
analysis: the case of Australia. Health Aff (Millwood)
1992;11(4):191-196.

7. Drummond MF, Davies L. 1991. Economics analysis alongside
clinical trials: revisiting the methodological issues. Int J Technol
Assess Health Care 1991,7(4):561-573.

8. Eisenberg JM, Gicik H, Koffer H. Pharmacoeconomics: economic
evaluation of pharmaceuticals. In: Strom B, ed. Pharmacoepidemi-
ology. New York: Churchill Livingstone, 1989.

9. Elixhauser A. Health care cost-benefit and cost-effectiveness analy-

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

3L

32.

33.

34.

sis from 1979 to 1990: a bibliography. Med Care (Suppl)
1993;31(7).

Feeny D, Labelle R, Torrance G. Integrating economic evaluations
and quality of life assessments. In: Spilker B, ed. Quality of life
assessments in clinical trials. New York: Raven Press, 1990:71—
83.

Frank E, Kupfer D, Perel J, Cornes C, Jarrett D, Mallinger A,
Thase M, McEachran A, Grochocinski V. Three-year outcomes for
maintenance therapies in recurrent depression. Arch Gen Psychiatry
1990;47:1093-1099.

Freund DA, Evans D, Henry D, Dittus R. Implications of the Austra-
lian guidelines for the United States. Health Aff (Milewood)
1992;11(4):202-206.

Gafni A, Birch S, Mehrez A. Economics, health and health econom-
ics: HYEs versus OALYs. J Health Econ 1993;11:325-339.
Grabowski H, Hansen R. Economic scales and tests. In: Spilker B,
ed. Quality of life assessments in clinical trials. New York: Raven
Press, 1990;61-69.

Guiati SC, Bennett CL. Granulocyte-macrophage colony-stimulat-
ing factor (GM-CSF) as adjunct therapy in relapsed Hodgkin dis-
ease. Ann Intern Med 1992;116:177.

Guyatt G, Jaeschke R. Measurements in clinical trials: choosing the
appropriate approach. In: Spilker B, ed. Quality of life assessments
in clinical trials. New York: Raven Press, 1990;37-46.
Henderson-James D, Pilker B. An industry perspective. In: Spilker
B, ed. Quality of life assessments in clinical trials. New York:
Raven Press. 1990;183-192.

Honigfeld G, Patin J. A 2-year clinical and economic follow-up of
patients on clozapine. Hosp Community Psychiatry 1990;41(8):
882-885.

Hunt S. McKenna S. The QLDS: a scale for the measurement of
quality of life in depression. Health Policy 1992;22:307-319.
Kamlet M, Paul N, Greenhouse J, Kupfer D, Frank E, Wade M. Cost
utility analysis of maintenance treatment for recurrent depression.
Technical Report, Mental Health Clinic Research Center, March
26, 1992.

Lehman AF, Burns BJ. Severe mental illness in the community. In:
Spilker B, ed. Quality of life assessments in clinical trials. New
York: Raven Press, 1990.

Lyons JS, Larson DB, Hromco J. Clinical and economic evaluation
of benzodiazepines. Pharmacoeconomics 1992;2(5):397-407.
Maniscaico WM, Kendig JW, Shapiro DL. Surfactant replacement
therapy: impact on hospital charges for premature infants with respi-
ratory distress syndrome. Pediatrics 1989;83:1.

Marder SR, Van Putten T, Mintz J, McKenzie J, Lebell M, Faltico
G, May PRA. Costs and benefits of two doses of fluphenazine. Arch
Gen Psychiatry 1984;41:1025-1029.

Meltzer HY, Burnett S, Bastani B, Ramire LF. Effects of 6 months
of clozapino treatment on the quality of life of chronic schizophrenic
patients. Hosp Community Psychiatry 1990;41(8):892-897.
Meltzer HY, Cola P, Way L, Thompson PA, Bastani B, Davies
MA, Snitz B. Cost effectiveness of clozapine in neuroleptic-resistant
schizophrenia. Am J Psychiatry 1993;150(11):1630-1638.

Mintz J, Mintz LI, Arruda MJ, Hwang SS. Treatments of depression
and the function capacity to work. Arch Gen Psychiatry
1992;49:761-768.

Ray WA, Griffin MR, Avorn J. Evaluating drugs after their approval
for clinical use. N Engl J Med 1993;329(27):2029-2032.
Reifman A, Wyatt RJ. Lithium: a brake in the rising cost of mental
illness. Arch Gen Psychiatry 1980;37:385-388.

Revicki D. Relationship between health utility and psychometric
health status measures. Med Care 1992;30(5):274-282.

Revicki DA, Luce BR, Weschler JM, Brown RE, Adler MA. Cost-
effectiveness of clozapine for treatment-resistant schizophrenic pa-
tients. Hosp Community Psychiatry 1990;41(8):850—-854.
Showstock J, Katz P, Amend W, Salvatierra O. The association of
cyclosporine with the 1-year costs of cadaver-donor kidney trans-
plants. JAMA 1990;264:1818-1823.

Stoudemire A. Frank R, Hedemark N, Kamlet M, Blazer D. The
ecomonic burden of depression. Gen Hosp Psychiatry 1986;8:387—
394. .
Thompson M. Willingness to pay and accept risks to cure chronic
disease. Am J Public Health 1986;76(4):392-396.

[



35.

36.
37.

38.

39.

ECONOMIC EVALUATION OF CLINICAL Triars / 1905

Thompson M, Read JL, Liang M. Feasibility of willingness-to-pay
measurement for chronic arthritis. Med Decis Making 1984;4:195-
215.

Torrance GW. Measurement of health state utilities for economic
appraisal. J Health Econ 1986;5:1-30.

Torrance GW, Boyle MH, Horwood SP. Application of multi- attri-
bute utility theory to measure social preferences for health states.
Oper Res 1982;30(6):1043—1069.

Tsevat J, Snydman DR, Pauker SG, Durand-Zaleski I, Werner BG,
Levey AS. Which renal transplant patients should receive cytomeg-
alovirus immune globulin? Transplantation 1991;52:259-265.
Tubman TRJ, Halliday HL, Norman C. Cost of surfactant replace-
ment treatment for severe neonatal respiratory distress syndrome;
a randomized controlled trial. BMJ 1990;301:842.

40.

41.

42.

Vermeer F, Simoons ML, deZwaan C, van Es GA, Verheugt FWA,
van der Laarse A, van Hoogenhuyze DCA, Azar AJ, van Dalen FJ,
Jubsen J, Hugenholtz PG. Cost benefit analysis of early thrombo-
lytic treatment with intracoronary streptokinase. Br Heart J
1987;59:527-534.

Weinstein MC, Coxson PG, Williams LW, Pass TM, Statson WB,
Goldman L. Forecasting coronary heart disease incidence, mortality,
and cost: the coronary heart disease policy model. Am J Public
Health 1987;77(11):1417-1426.

Wells KB, Stewart A, Hays RD, Burnam MA, Rogers W, Daniels
M, Berry S, Greenfield S, Ware J. The functioning and well-being
of depressed patients—results from the medical outcomes study.
JAMA 1989;262(7):914-919. ‘




