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ABSTRACT. This paper describes how investigators may design, conduct, and report economic
evaluations of pharmacotherapy for pain and symptom management. Because economic evalua-
tion of therapeutic interventions is becoming increasingly important, there is a need for guidance
on how economic evaluations can be optimally conducted. The steps required to conduct an eco-
nomic evaluation are described to provide this guidance. Economic evaluations require two or
more therapeutic interventions to be compared in relation to costs and effects. There are five types
of economic evaluations, based on analysis of: (1) cost-effectiveness, (2) cost-utility, (3) cost-
minimization, (4) cost-consequence, and (5) cost-benefit analyses. The six required steps are:
identify the perspective of the study; identify the alternatives that will be compared; identify the
relevant costs and effects; determine how to collect the cost and effect data; determine how to per-
form calculation for cost and effects data; and determine the manner in which to depict the results
and draw comparisons; /Article copies availablefor afeefrom The Haworth Document Delivery Service:
I-800-HAWORTH. E-maii address: <docdelivery@haworthpress.com> Website: <htip:/Avww.HawonhPress.
com> © 2006 by The Haworth Press, Inc. All rights reserved.]
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BACKGROUND AND HISTORY insured because of the implementation of
Medicare and Medicaid.

Recent history has seen great increases inex- The cost of heal thcare increased in the 1970s

penditures and rises in healthcare services. The
1950s and 1960s were a period of massive ex-
pansion in the number of healthcare facilities,
schools and trai ning programs, and advances in
healthcare technology. Concurrently there was
an increase in the number of Americans being

and 1980s as aresult of fee-for-service payment
structure and growth in healthcare service utili-
zation. Private insurers, most notably Blue
Cross and Blue Shield plans, also increased
through employers for hospital and physician
services. The rise in healthcare spending rose
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uations actually fall into one of the partial

evaluation boxes.

WHEN IS A FORMAL ANALYSIS
NEEDED?

Formal analyses arc not always needed. Be-
fore conducting any economic analysis of a
healthcare technology, program, orservice, the
investigator must first determine whether the
analysis is needed. For example, as depicted in
the Figure 2, if the cost of a new drug is lower
and the drug is more effective than current ther-
apy,orvice-versa, nopharmacoeconomic anal-
ysis isindicated. The choice of therapy is obvi-
ous as represented by the lower left and upper
right boxes in Figure 2. Ifcomparator therapies
have the same efficacy or effectiveness and
same price, then thechoice is based on the deci-
sion makers’ preferences; noeconomic analy-
sis is required to assist in decision making.
However, when a new drug has higher effec-
tiveness than existing therapy and costs more,
or vice-versa, a formal economic analysis is
warranted.

WHAT IS PHARMACOECONOMICS?

Pharmacoeconomics is a decision-assisting
tool which evaluates healthcare resources con-
sumed to produce health and economic out-
comes. Valuation of resources and outcomes
follows a three-step process:

e identify the relevant resources and out-
comes,

e measure resources and outcomes using
appropriate physical units, and

e compare them.

FIGURE 2. Requirements for a Formal Economic
Analysis

COST
(oi drug relative to the alternative)

EFFECT
Higher Equal Lower
Higher Yes No V  No
Equal No No No
Lower No Yes

Problems may be encountered in all three
phases. Some items are difficult to identify in
health care interventions.

Not all resources and outcomes can be mea-
sured in appropriate physical units. For exam-
ple, some interventions have subjective out-
comes such as the reduction of pain or increase
in one’s quality of life. The identification and
measurement of these resources and outcomes
depend on the perspective of the study and time
frame used.

Perspective and Time

The perspective of the study defines the
viewpoint form which the study is undertaken.1
A pharmacoeconomic analysis can be con-
ducted from several perspectives, e.g., that of
the provider, payer, patient or society. The
study perspective should be clearly stated be-
cause the perspective determines the relevance
ofcosts and outcomes that need to be identified
and valued. Study results will widely vary de-
pending on the perspective of the study. For ex-
ample, ifyou areconsidering apayer’s (such as
the health plan) perspective, then resources and
outcomes relevant to the health plan would be
identified, measured, and compared. Resources
may include services for which the health plan
parys for, e.g., prescriptions, office visits, lab
tests. The health plan would be less concerned
abouthow soon the patients feel better enabling
them to return to work, while thatconsideration
would beofdirectrelevance to the patients’em -
ployers, i.e., it would be their perspective

Similarly the time period over which aprod-
uctor service is evaluated is also important and
depends on the epidemiological or clinical evi-
dence of the healthcare services being evalu-
ated. An example of a short-term time frame
analysis is the cost of using epidural analgesia
in the postoperative period to manage pain as-
sociated with orthopedic procedures. Another
example could be use of serotonin 5-HT-I an-
tagonists (triptans) to abort migraine head-
aches. A long-term time frame may be more
relevantwhen one isevaluating preventive ser-
vices with which costs of the program may oc-
cur now but benefits or health outcomes attrib-
utable to the intervention may be seen only in
the near or distant future. An example of this
longer time frame would be use of interdisci-
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plinary care in managing patients with chronic
nonmalignant pain. In this setting, a patient
may not present with maximal improvement
until some distanttime. Itis possible for major
benefits associated with the costof type ofcare
to occur after conclusion of interdisciplinary
care. Thus depending on the clinical relevance
and the time availability data, the measurement
of resources and outcomes may vary according
to the time of the study chosen.

VALUATION/MEASUREMENT
OF RESOURCES

Resources

Resources are always valued in terms of
costs. Theoretically,economists consider these
costs to be the benefits of opportunities fore-
gone (opportunity cost). Because opportunity
costs aredifficult to infer, researchers often use
reference prices or reimbursement rates to
value resources. Reference pricesare listprices
that serve as references for particular products
or services, whereas reimbursement rates are
the actual costsofaservicesorgoods. Costs can
be divided into four categories: direct medical
costs; direct non-medical costs; indirect costs;
and intangible costs.

1. Direct medical costs are costs of medical
resources consumed that are directly re-
lated to the medical product or service
being evaluated. For example, copay
amount for a physician visit or out-of-
pocket expenses when patients purchase
prescription medications.

2. Direct non-medical costs are costs of
non-medical resources consumed as the
resultofproviding orobtaining the medi-
cal goods or services under evaluation.
For example, transportation costs to go
and see your doctor.

3. Indirectcosts arecosts “indirectly” asso-
ciated with the consumption of a medical
product or service under evaluation. For
example,peoplewhoaresick eitherdon’t
show up at work (absenteeism) or work at
a lesser efficiency (presenteeism). From
anemployer’s perspective the costs asso-

ciated with lost productivity would be
considered as anexample ofindirect cost.

4. Intangible costs are defined as costs asso-
ciated with pain and suffering resulting
from atreatmentorillness itself. There is
some debate among economists as to
.whether to include these as costs or value
them as outcomes.

Examples of Data Sources
to Measure Resources

Values for resource information can come
from various sources and should always be
valid and relevant to the pharmacoeconomic
study under consideration. Table 1 lists some
sources of reference prices or reimbursement
rates. Rather than go into detail as to the various
advantages and disadvantages of these data
sources, it is sufficient to Say that none of these
is perfect; some are very close to the true cost of
the medical service or drug and some a bit far-
ther away. Each data source comes with atime,
and money constraint.

Valuation/Measurement of Outcomes

When identifying health or economic out-
comes, one can chose from a list of outcomes.
Broadly these outcomes are classified into
three categories, i.e., economic, clinical, and
humanistic outcomes.

1. Economic outcomes are usually valued
in terms of costs or resource use of ser-
vices orgoods avoided due to atreatment.
For example if an investigator wishes to
compare sumatriptan and almotriptan for
migraine headache management, a po-
tential economic outcome could be the
number of urgent visits or hospitaliza-
tions that persons taking the drugs experi -
enced due to chest pain, a common
adverse event of triptans. The drug with
the lower incidence of this adverse out-
come would be considered superior in
terms of an outcome evaluation.

2. Clinical outcomes include those that are
generally reported in a clinical trial or
real-world clinical studies and may in-
clude the efficacy/effectiveness of a
drug. These are the easiest to measure
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with the simplest being mortality. Clini-
cal outcomes may include clinical effi-
cacyl/effectiveness, relief or reduction in
symptoms.

3. Humanistic outcomes include patient
compliance and quality oflife. These are
the most difficult to measure. However,
in chronic pain management and pallia-
tive care, humanistic outcomes are very
important.

When shifting from quantitative to qualita-
tive outcomes, measurement becomes a chal-
lenge. Itis also achallenge to identify the most
relevant and desirable outcomes when compar-
ing therapies.

Returning to the earlier example of interdis-
ciplinary chronic nonmalignant pain manage-
ment, what types of qualitative measures should
be considered? In chronic nonmalignant pain it
is necessary to consider the patient’s report of
pain intensity, psychological state, perceived
and real functional ability, and overall enjoy-
mentof life. One method to achieve this assess-
ment is use of the Treatment Outcomes in Pain
Survey (TOPS).2-3This fully validated, chronic
pain-specific health-related quality of life in-
strument provides for measuring pain-related
outcomes, across fourteen scales as depicted in
Table2. The sixty-itemTOPS questionnaire in-
cludes the full Medical Outcomes Study Short
Form 36 (SF-36) and captures additional data
on pain, functional limitations, perceived and
real family/social disability, and formal work
disability. A unique feature of the TOPS is that
it can be used to measure individual patients

TABLE 1. Types of Resources

Sources Examples

Physician Fee Schedules Medicare Fee Schedule

Hospital Charges Hospital Claims Database

Insurance/Employer Claims State Medicaid; MedStat

MarketScan Database

Average Whole-Sale Price (AWP) or
Wholesale Acquisition Cost (WAC) lor
Drugs

Red Book or claims Irom
a PBM

Electronic Medical Records Veterans Health
Administration's Decision

Support System (DSS)

National Surveys Medical Expenditure

Panel Survey (MEPS)

HRQoL overtime, aswellasserving as auseful
research tool.4

Both careful examination and a good knowl-
edge of the clinical epidemiology of the thera-
pies under study are essential in addition to the
kinds of data that are available. Itis usually eas-
ier to find data on short-term outcomes and
harder for long term outcomes.

The overall goal of any pharmaceutical in-
tervention is theoretically to influence the long
term outcomes such as decreased morbidity
and prolongation of life. Therefore, if one in-
cludes only short term health outcomes due to
time constraints one needs to assure that the
short term outcomes correlate well with the
long term outcomes.

HEALTH RELATED QUALITY
OF LIFE (HRQOL)

When you do “something” toahuman being,
it may impact his/her health, especially if that
“something” is a treatment. Before attempting
to measure the impact of disease or therapy on
health or changes in health, one must address
the question of defining health.

According to the 1948 World Health Organi-
zation definition, health is a state of complete
physical, mental, and social well-being, and not
merely the absence of disease or infirmity.5
With such a broad definition, measurement of
health has traditionally focused on the latter
part of the definition, i.e., the absence of dis-
ease. This is evident by the emphasis and im-
portance ofuse ofobjective clinical patientout-
comes such as laboratory values within the
medical community.

TABLE 2. Treatment Outcomes in Pain Survey
(TOPS) Scales
Pain Symptom Objective Work Disability
Work Limitations Lower Body Functional Limitations

Upper Body Functional
Limitalions

Perceived Family/Social Limitations

Objective Family/Social
Limitations

Votal Pain Experience

Lite Control Passive Coping

Solicitous Response « Fear Avoidance

Satisfaction with Outcomes Healthcare Satisfaclion
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The term ‘health-related quality of life’
(HRQoL) is often applied to the impact of dis-
ease and treatment on patients’ lives. Itis dis-
ease-specific whereas quality of life (QoL) is a
concept which encompasses an individual’s
perceived level of physical, psychological, and
social well-being. HRQoL aims to encompass
the entire construct of health and is defined as a
person’sora group’s subjective assessment of
their functioning and well-being. For that rea-
son itis gaining great popularity as an outcome
measure within the medical community. This
popularity is evident with the increase in num-
ber of publications in the literature in the past
two decades.

In 1973 only five articles listed “quality of
life” as a reference keyword in the MEDLINE
database; this number grew to 16,256 in 1998.
Quality of life is now recognized as important
in the management of chronic diseases and is
widely monitored in chronically ill patients. It
has also been used in evaluating treatment in
clinical trials, as well as in allocating resources
at the health policy levels.

Measuring HRQOL

Typically, HRQoL measurement is done
through psychometrically validated question-
naires which are designed to assess patients’
perception of their illness, and its impact on
their lives. Measurement of HRQoL usually
encompasses three major domains.

1. Physical well-being (or status) which
measures how an illness or your current
health impact the individual’s activities
of daily living, e.g., using the bathroom,
climbing stairs.

2. Social/role functioning is the domain
which measures how one’s health or ill-
ness impacts his/her ability to interact
with others.

3. Emotional/psychological well-being or
status measures the impact on mental
health, e.g., questions about how stressed
or nervous the subject has been, whether
s/he has felt downhearted, and quantitates
this construct.

AfewHRQoLinstrumentsalsomeasuredis-
ease- ortreatment-related symptoms. There are

two types of HRQoL measures-generic or dis-
ease-specific.

1. General measures (e.g., the Medical Out-
comes Study [MOS] Short Form 36,
SF-36) applicable across all diseases,
medical interventions, and awide variety
of populations.

2. Disease-Specific measures (e.g., Asthma
Quality of Life Questionnaire) applica-
ble for specific conditions or diagnoses.

These measures come in two formats, i.e.,
profiles which are descriptive in nature and in-
dices which measure utility.

1. Health profile HRQoL measures repre-
sent independent dimension scores that
are important and relevant to clinicians
who would like to assess the effect of a
therapy on various dimensions of a pa-
tient’s HRQoL and thus better guiding
patientcare. An example of health profile
is the SF-36 which is represented by an
array of scores for individual quality of
life or health status dimensions.

a. The advantage is that the health pro-
file provides an outcome score for
individual dimensions to allow for
determination of differential effect.

b. The disadvantage is that one cannot
aggregate across all dimensions for a
composite or unitary measure of
health status or quality of life.

2. A Health Index (e.g., Quality of well be-
ing scale, Health utility index, EuroQol 5
Dimensional Format) is a single, overall
score ranging from zero to one, repre-
senting the quality of life associated with
death and perfect health, respectively.

a. The advantage is that index scores can
be used in more in-depth outcome as-
sessment (e.g., Cost Utility Analysis)

b. The disadvantage is that it usually
does not provide scores for individual
dimensions.

DISCOUNTING

Inputs and consequences of a health inter-
vention accrue at different times, especially for



chronic disease and population-based programs
developed to deal with them. In such acase one
cannotdirectly compare the inputs ofaprogram
starting today with itsconsequences which will
accrue in thirty years’ time.

Economists adjust the valuation ofsuch con-
sequences to take account of the difference in
time by using a technique called discounting
which allows the calculation of the present val-
ues of inputs and benefits which accrue in the
future.

Discounting is primarily based on selection
of a preferred time, e.g., individuals prefer to
forego apartofthe benefits/payment if they ac-
crue itnow, rather than fully in the uncertain fu-
ture. The strength of this preference is ex-
pressed by the discount rate which is inserted in
economicevaluations. Thechoice ofadiscount
rate and the choice of which items it should be
applied to are a matter of intense-debate among
economists.

Some examples used are bank interest or
mortgage rates; inflation rate (e.g., Medical
Consumer Price Index); or standard discount
rate used in economic literature are used to cal-
culate present values.

SENSITIVITY ANALYSIS (SA)

Parameters that go into a pharmacoeco-
nomic model are usually estimates of the true
costs of outcomes. To deal with this uncer-
tainty, pharmacoeconomic evaluations use a
technique called sensitivity analysis which re-
peats the comparison ofalternatives by varying
the estimates within a certain range to deter-
mine how it would influence the end results.

Caution is needed when conducting asensi-
tivity analysis (SA) because estimates may be
guesses or may be associated with expertopin-
ions or anecdotal evidence. There are areas of
methodological controversy (e.g., discount
rates) and one has to be careful when generaliz-
ing to other settings (e.g., demographic differ-
ences).

There a number of different types of SA
which include:

1. Oneway SA orthreshold analysis where-
by, for example, only one parameter at a
time is changed, holding everything else

constant to determine the influence on the
end results.

2. Multi-way SA or threshold analysis
whereby two or more parameters are var-
ied simultaneously.

3. Probabilistic analyses are a type of SA in
which the probability of an uncertain pa-
rameter is varied within the specified dis-
tribution of the uncertain parameter.

OVERVIEW
OF PHARMACOECONOMIC
METHODOLOGIES

By definition pharmacoeconomic analyses
are simply resource-outcome analysis. Re-
sources are valued in terms of costs, and out-
comes or consequences of drug therapy are ei-
thervalued in termsofnatural units ormonetary
units. There are five general types of pharma-
coeconomic analyses as described below.

Cost-Minimization Analysis

Cost-Minimization Analysis (CMA) values
resources as costs and outcomes are assumed to
be identical. The goal of CMA is to identify the
least expensive alternative. Results of a CMA
analysis are expressed in monetary units, as
only resources between the alternatives are
compared. Theoretically, since no two inter-
ventions have the same exact clinical out-
comes, CMA is seldom used. However, there
are some situations like comparisons of brand
and generic versions of the same product, or
comparisons of different routes of administra-
tion of the same drug, where CMA could be
applied.

Cost-Effectiveness Analysis

Cost-Effectiveness Analysis (CEA) is the
most widely used pharmacoeconomic method.
Here resources are valued in monetary units.
Outcomes are valued in natural units such as
years of life saved, symptom free days, percent
low density lipoprotein (LDL) reduction. There-
fore results are expressed as cost per natural
unit. In CEA alternatives that can be expressed
in the same natural units are compared. Con-
sider two anticonvulsants used to treat neuro-
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pathic pain. Both drugs may provide an average
30% decrease inpatient-reported pain and have
very similar adverse effect profiles. In this ex-
ample drug A is available generically and at
half the cost of the brand name only drug B
product. Since both drugs have the same out-
come (i.e., 30% pain reduction) drug A is more
cost-effective. However consider the situation
where there isadifferencein pain reduction be-
tween these drugs. For example, drug A de-
creases pain report by 25% and drug by 35%.
Since the outcome has changed, it is not possi-
ble to conduct a cost effectiveness analysis. A
similar dilemma occurs when one considers
costs associated with adverse events and these
costs differ between two therapies. In this situa-
tion acost-effectiveness analysis would be in-
appropriate. The CEA can be presented as an
average CE ratio via aformula,(the costof ther-
apy/outcome measured in natural units), incre-
mental CE ratio, and what the additional amount
would need to be paid to obtain the additional
effect. Advantages of a CEA is that it serves to
comparevaried formsof therapy (e.g.,different
classes of drugs to treat the same disease), phy-
sicians and payers find ituseful and acceptable,
and Intermediaries (short-term outcomes) can
be evaluated. A disadvantage is that alterna-
tives must have similar outcomes.

Cost-Utility Analysis

Cost-Utility Analysis (CU A) by definition is
aform of CEA in which outcomes are adjusted
for patient preferences (utility). Utility isacon-
cept used by economists to measure satisfac-
tion or well-being and it forms the basis for
many models of consumer choice. Consumers
will purchase goods that give them the greatest
utility per dollar spent. Cost-utility analysis at-
tempts to measure the utility derived from
changes in health status and to calculate the cost
per unit of utility. The goal is to determine
which alternative accomplishes the given ob-
jective at the least cost. In pbarmacoeconomic
evaluations, the mostcommon measure of util-
ity is the quality adjusted life year, pronounced
as QALY. QALY: aunitofoutcome in which
the quantity of life (i.e., survival) is adjusted for
its quality (i.e., functioning and well-being).
This complicated method developed to: over-
come the limitations of a CEA methodology

where comparisons of therapies had to be lim-
ited to similar outcomes; and to compare
interventions that affect notonly mortality (i.e.,
quantity of life) but also morbidity (quality of
life)-a classic example would be palliative che-
motherapy for terminally ill cancer patients. In
this setting, one considers the cost of providing
palliative chemotherapy in terms of what this
provides tolengthen life and whatquality of life
is provided from this intervention.

Cost-Benefit A nalysis

Cost-Benefit Analysis (CBA) compares re-
sources and outcomes of a program or treat-
ment measured in monetary terms. The charac-
teristicsof CBA allow itto compare alternatives
with similar and dissimilar outcomes, resources
and outcomes measured in monetary units, and
results reported as net benefits (B-C) and bene-
fit to costratio (B/C). TheobjectiveofaCBA is
to find the alternative with the greatest net bene-
fit; determine whether a good or service has a
positive net benefit. An advantages of CBA is
that it can compare wide-varying programs and
services, is easily understood. A disadvantages
of CBA is that the valuation of outcomes in
monetary terms can be challenging and that it is
notwidely excepted in healthcare environment.

Cost-Consequence Analysis

Cost-Consequence Analysis (CCA) isapre-
sentation of all costs (direct, indirect) and all
outcomes (clinical, humanistic, and economic)
inatabular form without aggregating itinto any
form of cost-outcome ratio. The characteristics
of CCA isthatresources are measured in mone-
tary units, outcomes are measured in multiple
ways, and results are presented in a tabular for-
mat. The objective of CCA is to assist decision
makers for choosing the most relevant re-
source-outcome ratio. An advantage of CCA is
that it is transparent, flexible, conceptually the
simplest, avoids controversies, and is the most
comprehensive. A disadvantages of CCA is
that it is labor/resource intensive.

Table 3 summarizes the pharmacoeconomic
methodologies discussed in this section.
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TABLE 3. Pharmacoeconomic

Methods

Summary of

Outcomes
Natural units

Type of PE Analysis Resources
Monetary units
Monetary units

Cost-minimization
Natural units
Quality-Adjusted Life Years

Cost-effectiveness
Cost-utility
Cost-benefit

Monetary units

Monetary units Monetary units

Cost-consequence Monetary units All of the above

GENERAL STEPS IN DESIGNING A
PHARMACOECONOMIC STUDY

After determining that a formal economic
evaluation is necessary, the investigator should
complete the following seven steps to design
and conduct the study.

1. Define the problem (e.g., what is a cost-
effective way of managing hypertension
in a defined population?). Defining the
problem will help you determine the ap-
propriate pharmacoeconomic methodol-
ogy that you will need to use.

2. ldentify alternative interventions (e.g.,
pharmaceutical) which may include drug
therapy with ACE-inhibitors, and cal-
cium channel blockers, life-style inter-
ventions may include diet and exercise.

3. ldentify the perspective in termsofwhose
view-point needs to be considered for this
study.

4. ldentify and measure relevant resources
and outcomes.

5. Discount costs and outcomes ifthey need
to be.

6. Conduct a sensitivity analysis to over a
range ofestimates that you have assumed
or measured to determine whether they
are robust, meaning do they change the
study results if you vary them.

7. Report the pharmacoeconomic results.

SUMMARY

Due to the growing healthcare costs, deci-
sion-makers in the healthcare market are be-
coming increasingly cost-conscious and in-
creasingly question the costs and value of

healthcare interventions. Pharmacoeconomics
evolved from such costand value concerns and
is an important tool that can assist decision-
makers in optimizing healthcare resources.
Pharmacoeconomic analyses are indicated only
when both cost and effect of the alternative
therapy are higher or lower than standard treat-
ment. There is always the challenge to identify
and assign value to relevant resources. This in-
cludes both direct and indirect costs of eco-
nomic, clinical and humanistic outcomes.

HRQoL is now accepted as an important
type of outcome in addition to clinical out-
comes, especially in chronic disease condi-
tions. Itis also becoming a routine component
to assess quality of health care.

Discounting costs and outcomes to a present
day value are important especially if they are
accrued over several years.

Investigators should perform sensitivity
analyses to understand how changes in the
model inputs influence the outputs.

And finally, depending on how investigator
frame the questions, they can use five different
pharmacoeconomic methods-CMA, CEA, CUA,
CBA, and CCA to determine the value of a
pharmaceutical service or therapy.
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