Ovid: Drummond: JAMA, Volume 277(19).May 21, 1997.1552-1557 http://gateway.ut.ovid.com.myaccess.library.utoronto.ca/gw2/ovidweb.cgi

v D*

1 Full Text

E= Fesults Display | & Main Search Page \ & Questions? Email ask.gerstein@utoronto.ca \ Help
&8 LOGOFF

JAMA

Tha Jourmal of the Amearnican Medicel Assocston

Copyright 1997 by the American Medical Association. All Rights Reserved. Applicable FARS/DFARS
Restrictions Apply to Government Use. American Medical Association, 515 N. State St, Chicago, IL
60610.

Volume 277(19), 21 May 1997, pp 1552-1557
£z About this Journal 4/Browse Search Results }‘

I'OFind Citing Articles | 21 Email Jumpstart | ElSave Article Text |
= Email Article Text | E4Print Preuiew‘

Users' Guides to the Medical Literature: XI111. How

to Use an Article on Economic Analysis of Clinical
Practice: A. Are the Results of the Study Valid?
[The Medical Literature]

Complete Reference
Get it! UofT Libraries

Drummond, Michael F. PhD; Richardson, W. Scott MD; O'Brien,

Bernie J. PhD; Levine, Mitchell MD; Heyland, Daren MD e CLINICAL SCENARIO
o The Search

For the Evidence-Based Medicine Working Group. From the Centre for Health

Economics, University of York, York, England (Dr Drummond); Department of ¢ INTRODUCTION
Medicine, University of Rochester School of Medicine and Dentistry, Rochester, e THE FRAMEWORK FOR THE
NY (Dr Richardson); Department of Clinical Epidemiology and Biostatistics, USERS' GUIDES

McMaster University and Centre for Evaluation of Medicines, St Joseph's Hospital, i40
Hamilton, Ontario (Drs O'Brien and Levine); and Royal Alexandra Hospital, o Are the Results Valid*
Edmonton, Alberta (Dr Heyland). o What Were the Results?

o Will the Results Help in

Caring for My Patients?
e ARE THE RESULTS VALID?

o Did the Analysis Provide a
Full Economic
Comparison of Health
Care Strategies?

Users' Guides to the Medical Literature section editor:
Drummond Rennie, MD, Deputy Editor (West), JAMA.

CLINICAL SCENARIO 1

You are a general internist on the staff of a large community = Was a Broad
hospital. Your chief of medicine knows of your interest in Enough Viewpoint
evidence-based medicine, and she asks you to help her solve a Adopted?

m Were All the

problem. The hospital's pharmacy and therapeutics committee Relevant Clinical

has been trying to decide on formulary guidelines for the use of

Strategies
streptokinase or tissue-type plasminogen activator (t-PA) in the Compared?
treatment of acute myocardial infarction (AMI). Members of the o Were the Costs and

committee have been arguing for weeks about the Global Outcomes Properly
Measured and Valued?

Utlization of Streptokinase and Tissue Plasminogen Activator for = Was Clinical
Occluded Coronary Arteries (GUSTO) trial [1] and whether the Effectiveness
added expense of t-PA is worth it. The committee has reached Established?
an impasse and has asked the chief of medicine for some = Were Costs

) o ] ) Measured
outside help to reach a good decision. Knowing that the hospital Accurately?
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faces pressure to keep costs down, the chief wants good = Were Data on Costs
information about this question to bring to the next committee and Outcomes
meeting later this week. She asks you to help her find out if a Appropriately

. . . ?
formal economic analysis that compares thrombolytic agents for Integrated?

. o Was Appropriate
AMI has been done and then help her present it to the AlarEres VERE T

committee. Uncertainties in the
Analysis?
The Search o Are Estimates of Costs
and Outcomes Related to
From your office computer you enter the hospital library's the Baseline Risk in the
CD-ROM MEDLINE system via the hospital's information network. Treatment Population?

In the current MEDLINE file, you cross the terms "myocardial * REFERENCES

infarction” (11 099 citations), "thrombolytic therapy" (3350

citations), and "cost-benefit analysis" (4232 citations). This yields
a set of only 11. Reviewing these on screen, you find 3 articles e Table 1

directly relevant to your question. One is an economic analysis e Table 2

done as part of the GUSTO study, [2] and another is an economic

analysis using data from the GUSTO trial in a decision model. [3] Recent History

Your searching program includes a "Local Messages" field, and . i

his field hat both of th di able | Users' Guides to the Medi... v [E&)
this field reports that both of these studies are available in your = Previous Page

hospital's library. Your search also turns up another analysis

based on modeling, [4] but the "Local Messages" note indicates that this journal is not available in
your library. You request a copy via interlibrary loan, but realize it will probably arrive long after the
committee's meeting later this week. You thus turn to the first 2 articles, hoping to find some
evidence you can use to help the committee.

INTRODUCTION =1

In the course of their work, clinicians make many decisions about the care of individual patients.
Clinicians are also asked to participate in decisions for large groups of patients, whether to set
clinical policy for an institution ("Should streptokinase or t-PA be recommended routinely for
patients with an AMI who present to our hospital?'), or to set health policy at a more macro level
("Which thrombolytic agents should our national or local health authority choose to purchase and
provide for our citizens who suffer AMI?"™). When making decisions for such patient groups, clinicians
need to not only weigh the benefits and risks, but should also consider whether these benefits will
be worth the health care resources consumed. Resources used to provide health care are vast, but
not limitless. This is particularly the case in managed care settings where, in essence, a fixed sum is
available to provide care for enrollees. Thus, more and more, clinicians will have to convince
colleagues and health policymakers that the benefits of their interventions justify the costs.

To inform these decisions, clinicians can use economic analyses of clinical practices. Economic
analysis is a set of formal, quantitative methods used to compare alternative strategies with respect
to their resource use and their expected outcomes. [5,6] Economic evaluations seek to inform
resource allocation decisions, not make them. Economic analyses have been attracting more
attention in recent years and could potentially inform decisions at different levels in the health care
system, such as managing major institutions like hospitals and in determining regional or national
policy. [7-9]
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Randomized trials generate data about relative treatment efficacy, but sometimes investigators
may also collect data about cost. As with other integrative studies such as decision analyses [10] and
practice guidelines, [11] economic analyses may use estimates of cost and effectiveness from
summaries of several studies of therapy, diagnosis, and prognosis. Either way, the main distinction
between economic analyses and other studies is the explicit measurement and valuation of resource
consumption or cost. The integration of cost data often involves placing values on the health
outcomes so that they can be related to the costs of alternative treatment strategies.

In helping you understand economic analyses, we will introduce you to how these analyses are
conducted and review some of their strengths and weaknesses. This is not, however, an article on
how to perform economic analysis; should you wish to do so, you should look elsewhere. [12-14]
Since you may frequently encounter economic analyses that are based on decision models, you may
also find it useful to review the earlier articles in the series on clinical decision analysis [10] when
reading such studies.

THE FRAMEWORK FOR THE USERS' GUIDES #

We will approach articles on economic analysis of clinical strategies with the same 3 organizing
questions introduced in earlier articles in this series:

Are the Results Valid?

This question addresses whether an economic analysis truly determines which of the clinical
strategies would provide the most benefit for the available resources. Just as with other types of
studies, the validity of an economic analysis is primarily determined by the strength of the methods
used.

What Were the Results?

If the answer to the first question was yes, and the economic analysis likely yields an unbiased
assessment of the costs and outcomes of the clinical strategies under study, then the results are
worth examining further. The guides under this second question consider the size of the expected
benefits and costs from adopting the most efficient strategy and the level of uncertainty in the
results.

Will the Results Help in Caring for My Patients?

If the economic analysis yields valid and important results, you can then examine how to apply
these results in your own clinical setting.

(Table 1) summarizes the specific questions you can ask in addressing these 3 areas. We will
explore the guides by applying them to the articles we found in our search. This article will deal with
the validity guides, while the next in the series will address the results and applicability.
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ARE THE RESULTS VALID? 1
Did the Analysis Provide a Full Economic Comparison of Health Care Strategies? 1

Economic analyses compare 2 or more treatments, programs, or strategies. If 2 strategies are
analyzed but only costs are compared, this comparison would inform only the resource-use half of
the decision and is termed a cost analysis. Comparing 2 or more strategies only by their efficacy
(such as in a randomized trial) informs only the outcomes portion of the decision. A full economic
comparison requires that both the costs and outcomes be analyzed for each of the strategies being
compared. To help you understand the structure of the comparison further, some additional
questions will be useful.

Was a Broad Enough Viewpoint Adopted? 1l

Costs and outcomes can be evaluated from a number of viewpoints: the patient, the hospital,
the third-party payer (eg, health maintenance organization), or society at large. Each viewpoint may
be relevant depending on the question being asked, but broader viewpoints are most relevant to
those concerned about the overall allocation of health care resources. [9] That is, an evaluation
adopting, for example, the viewpoint of the hospital will be useful in estimating the budgetary
impact of alternative therapies for that institution. However, economic evaluation is usually directed
at informing policy from a broader societal perspective.

For example, in an evaluation of an early discharge program, it is not sufficient to report only
hospital costs, since patients discharged early may consume substantial resources in the
community. These costs may not be borne by the hospital, but are likely to impact on a third-party
payer or the patient in some way or another. This was a limitation of the study by Topol et al, [15]
which assessed the feasibility and cost savings of hospital discharge 3 days after AMI, considering
only hospital and professional charges. We have no knowledge of other community services
consumed and whether these differed between early discharge and conventional discharge patients.

One of the main reasons for considering narrower viewpoints in conducting an economic analysis
is to assess the impact of change on the main budget holders, since budgets or payments may need
to be adjusted before a new therapy can be adopted. This is particularly true in countries like the
United States, where resource-allocating decisions are made in a decentralized way by a range of
actors rather than a health ministry. Weisbrod et al [16] pointed out that while a
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community-oriented mental illness program was worthwhile from the perspective of society as a
whole, it would be more costly to the organization responsible for providing the care. Even within
the same institution, narrow budgetary viewpoints can prevail. In our example comparing
streptokinase with t-PA, it would be wrong just to focus on the relative costs of the drugs, which fall
on the pharmacy budget, if there are also impacts on the use of other hospital resources.

The patient's perspective may also merit specific consideration if costs (eg, in travel) reduce
access to care. Also, some patients may not be able to participate in community care programs if
these impose major costs in terms of informal nursing support in the home. In some countries, most
notably the United States, patients may also be responsible for a sizable proportion of their health
care bills. Many economic analysts do not track all of these costs, owing to the time and effort
required. However, the patient's perspective is partially integrated into the analysis by measuring
the outcomes of therapy, such as impact on quality of life.

The way in which the articles by Mark et al [2] and Kalish et al [3] handle these and other key
methodological issues is presented in (Table 2). Mark et al [2] point out the importance of considering
a broad, societal viewpoint, whereas Kalish et al [3] do not discuss the issue. In practice, both
analyses concentrate on the identification and quantification of direct medical care costs, both inside
and outside the hospital. The reasons for exclusion of other cost items, such as patients' costs, are
not explicitly discussed, but may relate to the practical problems of data collection.

Table 2.-Key Methodological Features of the 2 Studies
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The breadth of outcomes considered varies according to the type of economic analysis. In
cost-effectiveness analyses the health outcomes are not valued, but reported in physical units such
as life years gained or cases successfully treated. In a variant of cost-effectiveness analysis,
sometimes calledcost-utility analysis, outcomes of different types are weighted to produce a
composite index, such as the quality-adjusted life year (QALY) [12] or healthy years equivalent. [17]
Quality adjustment involves placing a lower value on time spent with impaired physical and
emotional function than time spent in full health. On a scale where O represents death and 1
represents full health, the greater the impairment, the lower the value of a particular health state.
These approaches are particularly useful when alternative treatments produce outcomes of different
types, or when increased survival is bought at the expense of reduced quality of life.

Finally, in cost-benefit analyses, the health consequences are valued by asking health care
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consumers what they would be willing to pay for health services that achieve combinations of
outcomes of particular types. This has an advantage in that it would be possible to assess directly
whether the intervention is worthwhile to society, as all costs and outcomes would be valued in the
same units (usually dollars). However, this approach may introduce a bias toward interventions for
the rich, if their willingness to pay were higher than that of the poor. Nevertheless, it is worth
remembering that most of the methods of economic evaluation ultimately lead toward some type of
social valuation, such as how much we are willing to pay to gain an extra year of life or an extra
QALY. Also, the QALY approach introduces another kind of bias in favor of those individuals with
potentially more years to live in a good health state.

In the study by Mark et al, [2] the primary analysis was cost-effectiveness analysis, using the
outcome years of life saved. The outcome in QALYs was considered in a secondary analysis. In the
study by Kalish et al [3] the primary analysis used QALYs. In both cases the value of states of health
were obtained by the time trade-off approach; that is, by asking patients how many years in their
current state of health they would be willing to give up to live their remaining years in excellent
health. Mark et al [2] obtained these values from patients in the GUSTO trial 1 year after treatment.
Kalish et al [3] obtained them from a subset of patients in the Gruppo Italiano per lo Studio della
Sopravvivenza nell'Infarto Miocardico (GISSI-2) trial.

Another type of consequence is the impact that therapy may have on the patient's ability to
work and hence her or his contribution to the nation's production. These impacts are known as
indirect costs and benefits in much of the health economics literature, but this terminology is falling
from favor as it is at odds with the accounting use of the term indirect costs, to mean overhead. The
issue of inclusion or exclusion of productivity changes is a frequent topic of debate. On one hand,
these represent resource-use changes just like those occurring in the health care system. On the
other hand, production may not actually be lost if a worker is absent for a short period. Also, for
longer periods of absence, a previously unemployed worker may be employed. Furthermore,
inclusion of productivity changes biases evaluations in favor of programs for those individuals who
are employed full-time. Therefore, you should be skeptical about any economic analysis that
includes productivity changes without clearly presenting the implications.

Neither of the thrombolytic studies discussed here considered productivity changes. The
inclusion would be unlikely to substantially influence the comparison between streptokinase and
t-PA, and may not be appropriate. However, the exclusion of lost productivity could constitute
another argument for thrombolysis over a treatment strategy of no thrombolysis.

Were All the Relevant Clinical Strategies Compared?

The second assessment of the breadth of an economic evaluation relates to the range of
alternative strategies examined. A frequently omitted strategy is that of maintaining the status quo.
Another mistake is to view alternatives as being all or nothing. In medicine it is not often a question
of whether one should adopt a particular test or apply a particular therapy, but how much of it
should be applied. Thus, the interesting and more clinically relevant questions often relate to
whether a given procedure should be applied selectively or routinely, whether a treatment should be
given to low-risk patients as well as to high-risk patients, or whether the dose of a drug should be
intensified.
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One difficulty faced by economic analysts is that the comparisons they would like to make are to
some extent limited by the availability of clinical data. A particular concern is the fact that clinical
trials of many new medicines make a comparison with placebo rather than another active therapy.
This means that, often, economic analyses cannot be based on either a particular clinical trial or an
overview of several trials. Rather, they become integrative studies that, of necessity, employ a
number of assumptions. Therefore, users of economic analyses need to check on the methods of the
studies generating the clinical data for the economic analysis and whether such studies are really
comparable. They may be concerned if the clinical data used in an economic evaluation came from
studies that enrolled patients of different baseline risk, or measured clinical outcomes in a slightly
different way.

Both the articles by Mark et al [2] and Kalish et al [3] examine only the strategies compared in
the GUSTO trial. This is reasonable because previous randomized trials had shown that thrombolysis
was both effective and cost-effective when compared with no treatment, so the issue of a
do-nothing strategy does not arise. However, the question of which patients should be treated with
a particular therapy is likely to be important (we return to this point later).

Were the Costs and Outcomes Properly Measured and Valued? 1
Was Clinical Effectiveness Established? 1

To be valid, economic evaluations require evidence on the effectiveness of the alternatives being
compared. The standards for assessment of effectiveness correspond to those discussed in earlier
guides in the series. Although evidence based on experiments, such as that obtained from
randomized trials, is considered the best evidence for answering questions of therapy, economic
evaluations are more valid if effectiveness data reflect normal clinical practice as closely as possible.
Some economic evaluations are now being undertaken concurrently with randomized trials. Others
are being based on systematic overviews of a number of trials. For example, Mugford et al [18] used
data from a systematic overview of 58 controlled trials to estimate the cost-effectiveness of giving
prophylactic antibiotics routinely to reduce the incidence of wound infection after cesarean delivery.

The decision about whether to base an economic evaluation on results of a single trial, an
overview of a number of trials, or a broader synthesis (in a modeling study) of trial and other
evidence is not straightforward. In principle, all 3 approaches can be used. The considerations that
guide the choice of approach in a given situation are as follows.

An evaluation based on prospective economic data collection alongside a single methodologically
rigorous trial has high internal validity. However, the results may not be widely generalizable (that
is, they may have low external validity) if the setting for the trial was atypical, the protocol highly
prescriptive, or compliance higher than one would expect in routine clinical practice. An evaluation
based on an overview of a number of trials is likely to be more precise, as the pooled estimate of
effectiveness will have a narrower confidence interval (Cl), and is likely to be more widely
generalizable because of a wider range of patients, practice settings, and ways of administering the
intervention in several trials.

Sometimes data from trials require adjustment when used in an economic analysis. In their
economic evaluation of misoprostol, a drug for prophylaxis against gastric ulcer in patients receiving
long-term nonsteroidal anti-inflammatory drugs (NSAIDs), Hillman and Bloom [19] used clinical data
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from a trial undertaken by Graham et al. [20] This evaluation compared misoprostol (400
micrograms and 800 micrograms daily) with placebo in a double-blind randomized controlled trial of
3 months' duration. An important issue for economic analysis was that ulcers prevented by
misoprostol may generate savings in health care expenditure, which could balance the cost of
adding the drug. However, it was not possible to use the rates of ulcer observed in the trial for the
economic analysis without adjustment. First, lesions were discovered by endoscopy, which was
performed monthly. Many of these ulcers would not have come to the notice of the patient or her
physician in regular practice. Second, the compliance rate observed in the trial was higher than that
typically observed in patients taking NSAIDs. Therefore, Hillman and Bloom adjusted the observed
ulcer rates to reflect the fact that 40% of endoscopically determined lesions remain silent. They also
adjusted for lower compliance by using the ulcer rates in the evaluable cohort and assuming that
only 60% of this efficacy would be achieved in practice.

Sometimes the length of follow-up in the clinical trial may be too short for the purposes of
economic evaluation, as this tends to use long-term end points such as survival. The problem of
length of follow-up is equally relevant for both costs and benefits. In some cases an increase in
length of follow-up in a clinical trial by a number of months may make a lot of sense. For example,
although it is common in trials of thrombolytic therapy to record 30-day mortality, most major trials,
such as the GUSTO study, incorporate 1-year follow-up.

In other fields, such as lowering cholesterol levels, data on final outcomes such as all-cause
mortality may take years to obtain. Here modeling studies have been undertaken, making
projections of long-term outcomes from short-term trial data relating to intermediate end points,
such as percentage reduction in cholesterol. Therefore, the problem of short-term follow-up is
compounded by the use of an intermediate end point. The wisdom of this approach depends on the
validity of the hypothesis linking intermediate and final outcomes. In at least 1 case, projections
based on short-term evidence turned out to be wrong. Schulman et al [21] concluded that early use
of zidovudine therapy in asymptomatic individuals with human immunodeficiency virus infection was
cost-effective based on projections of disease progression from a clinical trial with 1-year follow-up.
However, a subsequent study with 3-year follow-up showed that the advantages of therapy in the
first year were eroded in subsequent years. [22] The authors also called into question the uncritical
use of CD4 cell counts as a surrogate end point for assessment of benefit from long-term antiviral
therapy.

Where long-term evidence is lacking, economists are in a quandary, particularly where the
treatment concerned is already in use. Do they say nothing at all, or undertake a modeling study
that may help the decision maker understand the likely range of cost-effectiveness outcomes? The
same problem confronts the user of economic evaluation results. Should a decision be postponed
until definitive data are available, or should an interim policy be formulated, pending further results?

Of the 2 thrombolysis studies discussed here, the one by Mark et al [2] was undertaken
concurrently with the clinical trial, whereas that by Kalish et al [3] is a modeling study using the
GUSTO trial results as its main source of clinical evidence. Therefore, the cost-effectiveness results
are likely to be more similar than in a situation, for example, where the modeling study draws on
clinical data from a number of different sources.

The main methodological difference between the 2 studies is that the resource consumption (eg,
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days in hospital, number of outpatient visits) in the study by Mark et al [2] are those actually
observed during the trial. By contrast, the estimates in the study by Kalish et al [3] are drawn from
other sources, although the probabilities of resource-consuming events (eg, coronary artery bypass
surgery) are taken from the GUSTO trial.

Finally, it should be noted that by using observational databases, both articles extrapolated
survival data beyond the 1 year observed in the trial. This reaffirms the point that, even when good
quality clinical data are available, modeling is often necessary to conduct an economic evaluation.

Were Costs Measured Accurately? 1l

While the viewpoint determines the relevant range of costs and outcomes to be included in an
economic evaluation, there are many issues relating to their measurement and evaluation. First, it is
useful to report the physical quantities of resources consumed or released by the treatments
separately from their prices or unit costs. Not only does this allow us to scrutinize the method of
assigning monetary values to resources, it also helps us to interpret the results of a study from one
setting to another, as prices are known to vary by location.

Second, there are different approaches to valuing costs or cost savings. One approach is to use
published charges. However, charges may differ from real costs, depending on the sophistication of
accounting systems and the relative bargaining power of health care institutions and third-party
payers. [23] Where there is a systematic deviation between costs and charges, the analyst may
adjust the latter by a cost-to-charge ratio. However, very little is currently known about how
charges differ from costs, so simple adjustments may not suffice. From the third-party payer's
perspective, charges will bear some relation to the amounts actually paid, although in some settings
payments vary by payer. From a societal perspective we would like the real costs, since these reflect
what society is forgoing, in benefits elsewhere, to provide a given treatment.

For example, Cohen et al [24] compared costs and charges for conventional angioplasty,
directional coronary atherectomy, intracoronary stenting, and bypass surgery. Previous studies had
suggested that total hospital charges for directional coronary atherectomy or intracoronary stenting
are significantly higher than those for conventional angioplasty. However, when costs were
examined, by adjusting itemized patient accounts by department-specific cost-to-charge ratios, it
was found that the in-hospital costs of angioplasty and directional coronary atherectomy were
similar. Also, although the cost of coronary stenting was approximately $2500 higher than that of
conventional angioplasty, the magnitude of this difference was smaller than the $6300 increment
previously suggested on the basis of analysis of hospital charges. The implication is that we may be
deterred from using coronary atherectomy or stenting because of the high cost, whereas this may
be an artifact of hospital accounting systems or bargaining power, rather than a reflection of the real
value to society of the resources consumed by those procedures.

Mark et al [2] use costs from the Duke Transition One cost-accounting system, Medicare
diagnosis related group (DRG) reimbursement rates, and Medicare physicians' fees in their
estimations. Since the costs of the thrombolytic agents are an important component of the analysis,
drug costs are calculated in 2 ways: from the Drug Topics Red Book average of 1993 wholesale
prices, [25] and from the average costs of the drugs in 16 randomly selected GUSTO hospitals. The
impact on cost-effectiveness of the different estimation methods is examined. Kalish et al [3] used
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medication costs and Medicare DRG reimbursement rates for 1 hospital. They took costs of treating
serious hemorrhage and the costs of managing coronary artery disease and stroke from the
literature.

Were Data on Costs and Outcomes Appropriately Integrated? 1

When making comparisons between alternatives in terms of cost per life year gained or cost per
QALY gained, it is important to compute the incremental cost-effectiveness ratio of one therapy over
another. This is because the most relevant information for the decision maker relates to the extra
benefit that would be gained compared with any extra cost. Of course, if one therapy is dominated
by another, having both higher benefits and lower costs, then the incremental comparison is not
needed. In this case both articles calculate the incremental cost per life year or QALY gained from
the use of t-PA, compared with streptokinase.

One important point to note about incremental analysis is that the incremental
cost-effectiveness ratio of a given intervention is critically dependent on the comparison made. The
most relevant comparison is current care, which could include doing nothing where this is ethically
defensible. In the example discussed here, most would argue that streptokinase is the appropriate
comparison and that doing nothing is not really an option. Where there are multiple interventions,
each of which could be delivered at different scales or intensities, the ranking of options becomes
quite complex. [26]

A final issue in the measurement and valuation of costs and consequences relates to the
adjustment for differences in their timing. It is normally assumed that we prefer benefits sooner and
prefer to postpone costs because of uncertainty about the future and because resources, if invested,
usually yield a positive return. The accepted way of allowing for this in economic evaluations is to
discount costs and benefits occurring in the future to present values. [12] The effect of this is to
assign a lower weight in the analysis to costs and benefits occurring in the future. An annual
discount rate of 5% is common in the published literature, although this choice is not necessarily
theoretically or empirically justified. There are also debates about whether health outcomes should
be discounted at the same rate as costs. [27,28]

In both studies considered here, the authors discount costs and benefits occurring in the future
at a rate of 5% per year. Mark et al [2] also report results for discount rates of 0% and 10%o,
whereas Kalish et al [3] report results for rates of 1% and 10%.

Was Appropriate Allowance Made for Uncertainties in the Analysis?

Uncertainty in economic evaluation can arise either from lack of precision in estimation or from
methodological controversy. The conventional way of allowing for uncertainty in economic analyses
is to undertake a sensitivity analysis (discussed in an earlier guide [10]) where the estimates for key
variables are altered to assess what impact they have on study results.

In addition, conducting economic evaluations concurrently with clinical trials provides the
opportunity to apply conventional tests of statistical significance to the resource quantities or costs.
[29] Also, where measurements from a clinical trial inform us of the distribution of cost variables, it
is possible to set the range of estimates for sensitivity analysis in relation to the statistical properties
of the distribution (eg, 2 SDs from the mean). This raises a number of important issues, such as the
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size of the "economically important difference” when comparing the cost or cost-effectiveness of 2
alternatives, and the appropriateness of, and methods for, statistical tests on cost-effectiveness
ratios.

Both articles report extensive sensitivity analyses, many of which relate to different
methodological choices (eg, source of cost estimates) rather than to observed variability in the data.
Mark et al [2] use the 95% CI for the increase in 1-year survival to explore the possible range in
cost per life year saved. They also perform statistical tests for differences in cost but not for
differences in cost-effectiveness ratios.

Because economic evaluation methods are in their infancy compared with those for randomized
trials, investigators still debate many issues. [30] We've already mentioned one major issue: the
appropriateness of alternative methods for valuing outcomes. Other issues relate to the
appropriateness of considering some types of outcome (such as the costs of lost production if
individuals are away from work because of illness) or the choice of discount rate. Some
methodological uncertainties can be taken into account by sensitivity analysis (eg, if the choice of
discount rate does not affect the choice of strategy in a given situation, then this particular
controversy, though important, may not be critical to the decision).

The other way in which methodological uncertainties can be accommodated is in the reporting
and discussion of results. Economists are often criticized for failing to reach a firm conclusion, but if
the result is truly equivocal, that information will be important for the decision maker. It is
important to remember that economic evaluation is no more than an aid to decision making, since
there are often many difficult value judgments in reaching a decision.

Are Estimates of Costs and Outcomes Related to the Baseline Risk in the Treatment
Population? 1

Finally, we must recognize that in clinical practice the costs and outcomes of treatment are likely
to be related to the baseline risk in the treatment population. For example, the cost-effectiveness of
drug therapy for elevated cholesterol level, compared with no treatment, will depend on age, sex,
pretreatment cholesterol level, and other risk factors; the greater the patients’ risk, the lower the
cost per unit of benefit. [31]

Division of patients into risk categories is common in clinical practice. In a study of the
cost-effectiveness of beta-blockers after AMI, Goldman et al [32] found that the cost per life year
gained was $2400 for those patients at high risk, compared with $13 000 for those at low risk. The
differences in the cost-effectiveness ratios were driven primarily by the patient's ability to benefit
from therapy, rather than treatment cost.

Both articles investigate the impact of patient age on cost-effectiveness, as older patients have
a higher mortality risk and fewer years of life left to live. In addition, Mark et al [2] investigate the
impact of infarction location on the cost-effectiveness estimates.

In this article we have outlined some of the threats to validity in economic evaluations. In the
next article on economic analysis, we will show you how to determine the results and how to use
them in your practice.
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