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Cost-effectiveness analyses assist policy makers and budget
holders to better understand the economic consequences of
reimbursement decisions for new therapies or technologies.
However, cost-effectiveness analyses do not and cannot
form the sole basis for such decisions. This is due, in part, to

the well documented equity concerns and to potential
methodological shortcomings of current economic
analyses1,2. Fortunately, efforts are under way to strengthen
and streamline cost-effectiveness analyses through develop-
ment of methodological standards3. Making cost-effective-
ness analyses adhere to a set of basic methodological
standards not only ensures a standard of methodological
rigor but also enables cost-effectiveness results to be
compared across disciplines and disorders. Several sets of
standards have been published4-9. The leading standard is
the reference case recommendations made by the US Panel
on Cost Effectiveness in Health and Medicine5-7. The scien-
tific community has largely accepted these recommenda-
tions. Indeed a recent appraisal of published cost-
effectiveness analyses based its assessment of quality on
whether studies were “panel-worthy” or not3. If these and
other methodological standards are generally adopted,
future cost-effectiveness analyses may have a more influen-
tial role in policy making regarding new therapies and tech-
nologies.

One limitation of current methodological standards is
that they are, of necessity, fairly general and tend to neglect
the unique circumstances that surround particular clinical
contexts. Even with close adaptation of an analysis to
existing sets of standards, the design or execution of an
analysis could still result in incomplete or even potentially
biased comparisons across programs or interventions within
certain clinical disorders. Recognizing this problem, and the
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unique challenges surrounding economic analysis of
rheumatoid arthritis (RA), the Outcome Measures in
Rheumatology Clinical Trials (OMERACT) Organizing
Committee convened experts with methodological and clin-
ical expertise to draft guidance documents to help stan-
dardize economic evaluations in rheumatological disorders,
thereby making them more easily compared through the
application of a common structural approach for a particular
clinical context10. These recommendations are intended to
supplement the generally accepted methodological stan-
dards to assist their application in rheumatology.

This paper focuses on the choices of (1) outcome
measures, (2) comparators, (3) modeling techniques, and (4)
costs in RA. Within these main categories, the 13 previously
identified elements that require further clarification and
consensus will be discussed10. For each identified element
we will describe the alternative methodologies, and the
degree to which it could possibly be addressed in cost-effec-
tiveness analyses of programs or interventions in RA, and
the rationale for the final recommendation. We then discuss
these elements in the context of 3 recent examples of cost-
effectiveness analyses in RA, i.e., a comparison of stepped-
down combination therapy in RA11, a 6-month model-based
economic evaluation of disease modifying antirheumatic
drugs (DMARD) and biologics in methotrexate (MTX)-
resistant RA12, and an evaluation of the addition of lefluno-
mide to a conventional strategy of DMARD13. All 3
economic evaluations are briefly summarized below.

Economic evaluation of stepped-down combination
therapy in RA
This evaluation was performed alongside a 56-week
randomized, double blind controlled clinical trial of combi-
nation therapy with sulfasalazine, MTX, and prednisolone
compared to sulfasalazine alone in 156 patients with early,
active RA14. Direct medical and non-medical costs were
collected in weekly diaries. The Disease Activity Score
(DAS) was measured and utilities were assessed as per the
rating scale and standard gamble method. At 56 weeks,
combined therapy was less expensive, albeit not signifi-
cantly, and more efficacious than therapy with sulfasalazine
alone11.

Evaluation of DMARD and/or tumor necrosis factor-αα
antagonists in MTX resistant RA
This was a US-based, 6-month evaluation that compared the
tumor necrosis factor-α (TNF-α) antagonist etanercept,
either in combination with MTX or alone, to triple therapy
(MTX combined with hydroxychloroquine and
sulfasalazine), combination of MTX and cyclosporine, and
continuation of MTX alone despite failure12. The incre-
mental cost per patient achieving American College of
Rheumatology (ACR) core set 20% improvement was
calculated, as well as incremental cost per weighted ACR

20%, 50%, and 70% improvement. Triple therapy was
found to be more cost-effective than etanercept in combina-
tion with MTX.

Economic evaluation of adding leflunomide to a
conventional strategy of DMARD
This evaluation was done from a Canadian public payer’s
perspective13. It was based on a systematic literature review
of withdrawal rates of conventional DMARD15 and
supported by surveys of Canadian rheumatologists. It eval-
uated the cost-effectiveness of adding leflunomide within a
5-year time horizon to a conventional strategy of DMARD,
i.e., MTX followed by combination with sulfasalazine and
hydroxychloroquine, followed by injectable gold salts and
low dose cyclosporine. The evaluation showed that lefluno-
mide would cost about US$14,000 per year of ACR 20
response gained and US$72,000 per standard gamble
quality adjusted life-years (QALY) gained over a 5-year
time horizon.

OUTCOME MEASURES
Element 1: Which clinical outcome measures should we
use? 
General guidelines for the conduct and reporting of
economic evaluation recommend describing benefits in
QALY, so that morbidity and mortality consequences are
expressed as a single preference-based measure16. However,
participants of the OMERACT 5 conference in Toulouse
agreed that disease-related clinical outcomes should also be
included in economic evaluations and that both intermediate
and final outcomes should be considered10. Intermediate
outcomes, however, should only be included if they demon-
strate a strong and consistent relationship to final outcomes.

The ACR recommends the use of relative improvement
criteria as outcomes in clinical trials, i.e., the classification
of treatment responders according to at least a 20%
improvement in a composite measure of clinical, functional,
and pain indices (ACR 20 responder)17. These criteria have
now been accepted in almost all recently conducted trials.
Both ACR 20 and EULAR criteria for improvement can be
applied in economic evaluations, given that they result in
similar classifications for trial patients. The EULAR
criteria, based on the DAS, require both an absolute
improvement in the DAS and the attainment of a DAS level
that is associated with low disease activity18.

Despite the prevailing use of relative response rates,
these measures are less suitable as outcomes for longterm
modeling of disease (this element is further discussed
below). For example, response relative to baseline may have
less significance as duration of a particular therapy
increases. Describing the disease status in absolute terms
may be more relevant in this circumstance. This can be done
by a continuous absolute measure such as the DAS. It can
also be done by counting the proportion of patients classi-
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fied as being in remission or in a low disease activity state.
The OMERACT Minimal Clinically Important Difference
Task Force is currently developing criteria to define such a
low disease activity state. The Health Assessment
Questionnaire (HAQ) Disability Index has been used to
characterize longterm patient outcomes19. Incorporating
outcome measures that not only describe short term success
but that also characterize the natural history of the disease
(e.g., the development of disability) over the long term is
critically important in economic evaluations in RA. This
element is seldom considered in the more generic method-
ological standards.

How has this been addressed practically. For each possible
treatment regimen, Choi and colleagues defined treatment-
specific response as a proportion of the maximum achiev-
able response. They assessed the additional or incremental
benefit of each treatment by comparing it to the next least
expensive but effective treatment12. This relative measure of
response was useful in the short 6-month time horizon of the
evaluation12, but neglects potential longterm benefits and
risks. Maetzel and colleagues modeled ACR 20 response as
the fraction of patients who continue therapy13. The authors
hypothesized that while the number of patients maintaining
therapy continually declines, the fraction of responders
among those who continue stays constant. Of course, while
clinically reasonable, this assumption remains hypothetical
and requires empirical validation.

Element 2: Which sources for QALY? 
Many preference-based measures are available and appro-
priate. Even indirect measures such as the EuroQol-5D20 or
the Health Utilities Index Mark III (HUI)21 are acceptable
and are especially useful for policy makers. It is unclear
whether utilities should be derived from the public, as is the
case with indirect measures, or directly from the patient,
which clinicians seem to prefer.

How has this been addressed practically. Both Verhoeven,
et al11 and Maetzel, et al15 measured patient preferences
with the rating scale and standard gamble methods. In both
studies the rating scale assessments were able to signifi-
cantly differentiate the clinically superior therapy from the
comparator, but not so the standard gamble method. These
results suggest that standard gamble may be a less sensitive
method for eliciting patient preferences.

Element 3: How should adverse events be reported and
classified?
Although modeling adverse events is as important as
modeling benefits, based on information from both clinical
trials and observational studies, there is little consensus on
how that should be done. In fact, the reporting and classifi-
cation of adverse events in both clinical trials and observa-
tional studies in RA lack standardization. A classification
system of adverse events based on common toxicity criteria

has been proposed by Woodworth, et al for rheumatology,
but whether this classification adequately captures the cost
and the impact on quality of life of adverse events remains
unknown22. The ongoing work of the OMERACT Toxicity
Group may well address this element. 

How has this been addressed practically. The study by
Verhoeven, et al11 adequately captured the cost and quality
of life consequences of adverse events by prospectively
tracking such events. Choi and associates referred to
published estimates of major and minor toxicity associated
with MTX12, but in the original study, these were derived
not from prospective evaluations but from an informal
assessment of published observational studies. Similarly, the
Maetzel, et al metaanalysis of observational studies pooled
published incidences of specific clinical adverse events and
estimated their associated costs using surveys conducted
with experts15.

Element 4: How should we model mortality that follows
major events?
While most clinical trials contain inadequate power or
followup to differentiate mortality benefits in RA associated
with one intervention versus another, the consensus of
methodological experts and clinicians is that mortality data
should be included if available. 

How has this been addressed practically. None of the
studies mentioned above has included mortality as a treat-
ment-specific consequence.

COMPARATORS
The US Panel on Cost Effectiveness in Health and Medicine
recommends that the health intervention of interest should
be compared to existing practice, i.e., the “standard of care.”
If existing practice is not a cost-effective option, then other
options should be considered, such as the best available
alternative, a viable, low cost alternative, or a “do-nothing”
alternative16. Other publications make similar recommenda-
tions. However, it is recognized, particularly by the guide-
lines of the UK National Institutes of Clinical Excellence,
that “absence of head-to-head comparisons is a common
problem especially for new drugs when registration trials
have been placebo-controlled”8. 

Element 5: How should we compare drugs in the
absence of head-to-head trials?
The absence of head-to-head comparisons is of particular
importance in RA, as the characteristics of the patients
recruited into clinical trials of DMARD have changed rather
dramatically over time. Initially, DMARD treatment was
reserved for more severely affected patients in the later
stages of the disease. Currently, some clinicians advocate
aggressive treatment for all patients with RA, even those
early in their disease course, in order to prevent longterm
disability. Further, some new drug trials specifically target
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patients refractory to at least 2 or 3 DMARD, whereas
others recruit only DMARD-naive patients. Thus, because
the patient populations in these new drug trials differ
substantially, and because there are no head-to-head trials,
making unbiased estimates of the relative benefit of
different therapeutic agents compared to each other is not
possible. Therefore, in the absence of head-to-head compar-
isons, any statement regarding the superiority of any drug
over another should be viewed as speculative. 

How has this been addressed practically. Verhoeven, et al11

only compared the drug regimens involved in the trial and
did not attempt any indirect comparison of DMARD. Choi,
et al12 calculated therapy-specific ACR 20 response as a
fraction of the response achievable beyond that of placebo
for MTX-resistant patients continuing MTX and thus
obtained an estimate of “relative response beyond placebo”
for each comparator. However, although data are available
for the degree of response among MTX-resistant patients
who withdraw from MTX entirely, the degree of response
for continued MTX in MTX-resistant patients was based on
response observed in one etanercept trial. This single treat-
ment arm formed the basis for comparison for all of the
various DMARD strategies. Because of differences in
patient populations, the validity of some of the indirect
comparisons is subject to debate. On the other hand, their
analysis did attempt to address the real-world treatment
decisions facing practicing rheumatologists. In the study by
Maetzel, et al15, the degree of response was presented as a
fraction of those continuing and was thus supported by data
from multiple observational studies for almost all compara-
tors (except leflunomide). Clearly, further research into the
methodologies to infer benefit from indirect comparisons
needs to be performed.

Element 6: Should we model treatment sequences, and
if so, how?
The treatment of RA involves not one therapeutic agent but
rather a sequence of therapies over the long term, i.e., a ther-
apeutic sequence strategy. Thus, modeling of therapeutic
sequences is of particular importance in the economic eval-
uation of DMARD over the long term. Realistic sequences
should be modeled, depending on the clinical setting, but
research documenting the type of sequences used by
rheumatologists is lacking. New drugs should be evaluated
in patient populations similar to those in which clinical trials
occurred and thus in the appropriate realistic treatment
sequence.

How has this been addressed practically. For example,
Maetzel, et al15 modeled the addition of leflunomide within
a realistic sequence of DMARD treatment using a survey of
Canadian rheumatologists. The relevant realistic treatment
sequence may change as new therapies that are now avail-
able to treat RA are integrated into standard care. Evaluating
the cost-effectiveness of a therapy within a therapeutic

sequence may identify the most clinically relevant popula-
tion for a new drug and where it may be best positioned
within a therapeutic sequence.

MODELING TECHNIQUES
The ability of pharmacoeconomic models to project health
outcomes and resource utilization beyond the duration of the
underlying clinical studies allows policy makers to examine
the relative merits of alternative allocation schemes using
the same longterm or lifetime time horizon and thus is an
attractive element of economic evaluations. For example,
one could examine the potential future benefit of a life-
saving intervention, by “crediting” the intervention with the
potential future life-years saved instead of limiting clinical
benefit to the duration of the clinical trial. Although this may
be particularly relevant for RA therapies that prevent future
disability, accurately forecasting gains in typical rheumato-
logical outcomes, such as functional status, quality of life, or
subjective treatment response, may be problematic. Most
general guidelines support the necessity to model beyond
what is known de facto, but call for caution in the interpre-
tation of those results and demand detailed sensitivity
analysis over the range of all underlying assumptions.

The 2 elements that are probably most contentious are,
however, of considerable relevance to the modeling of inter-
ventions and programs intended for RA: (1) Should we
model beyond the duration of clinical trials and if so, how?
and (2) Should we model beyond duration of pharmacolog-
ical therapy when evaluating DMARD? These questions
stand out because clinical trials in RA seldom continue
longer than one year; yet understanding the course of the
disease over the long term is important, in particular with
regard to therapy failures, disease remission, progression of
structure damage, and delayed side effects.

Elements 7, 8, 9: What should the horizon be? Should
therapy be continuous? How should we model beyond
trial duration?
Most agree that models should include at least one-year time
horizons and that RA therapy should be continuous.
However, modeling beyond the duration of the trial that
supports the intervention is more contentious. Such models
require data on treatment withdrawal and degree of
response. Information on the extent of treatment with-
drawals, i.e., the fraction of patients discontinuing therapy
due to lack of efficacy or adverse events, could be obtained
from the supporting clinical trials and strengthened by data
from observational studies. However, modeling clinical
benefit beyond trial duration is less straightforward because
of the need for relative outcome measures. The choice of the
clinical outcome measure will affect longterm modeling
efforts. One compromise approach that errs on the side of
caution would be to use clinical trial data over a time span
of one year (the duration of most modern clinical trials in
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RA), and a time horizon of 5 or 10 years, since estimates
beyond these time horizons may be too uncertain to be clin-
ically acceptable.

How has this been addressed practically. Modeling beyond
the trial duration was considered neither in the one-year
trial-based study by Verhoeven, et al11, nor in the cost-effec-
tiveness analysis by Choi, et al12. The inclusion of a
longterm perspective in the study by Verhoeven, et al,
however, would permit explicit incorporation of future
effects of steroids and of halting the progression of struc-
tural damage early in the disease.

The evaluation by Maetzel and associates was based on
findings from a metaanalysis of withdrawal data from
published observational studies and randomized controlled
trials of DMARD15. Response was modeled as a fraction of
those who continue, which provided an additional qualifica-
tion of therapeutic success. Response was then mapped to
measures of patient preferences obtained from a randomized
controlled trial that compared leflunomide to MTX or
placebo. Although the metaanalysis of DMARD withdrawal
rates permitted the modeling of DMARD strategies, pooling
published data did not permit estimating the absolute
decline in health status over time associated with each treat-
ment.

Element 10 and 11: Discontinuation of therapy; extrap-
olation beyond therapy
Modeling beyond pharmacological therapy is a problematic
element that could potentially impede the comparability of
economic evaluations. Little is known about how patients
who are refractory to all pharmacological interventions fare
in the long term. Is there a sudden and steep increase in
disease progression, or a major shift to joint-preserving
surgery? Does management become very expensive once
conventional treatment options are exhausted? Current
evidence to base recommendations upon is inadequate. The
questions above need to be answered first in order to deter-
mine the degree to which slowing of disease progression
and eventual disability can be attributed to treatment with
new pharmacological interventions. This constitutes a high
priority (and rather urgent need) for methodological
research.

How has this been addressed practically. The economic
evaluation by Verhoeven and associates11 did not examine
the longterm economic effects of the therapy. The analysis
by Maetzel, et al15 did not model structural worsening over
the 5-year time horizon and thus did not capture this poten-
tial clinical benefit in their cost-effectiveness ratio esti-
mates. Choi, et al12 modeled an exponentially increasing
cost of surgery with worsening HAQ disability scores,
which could be used to credit those therapies that slow
worsening of HAQ scores. However, few published data
exist regarding the economic and quality of life aspects of
this stage of the disease. These deficiencies once again point

to the importance of a methodological research agenda in
this area.

Element 12: Population risk stratification
The generalizability of economic evaluations, whether
based on original trial data or on decision models, depends
on how representative the model or trial population is of the
target population for which decisions need to be made.
Response to treatment, development of adverse events, and
disease management costs are a function of disease severity
and risk factor profiles among the target population that
need to be adequately captured in the economic evaluation.
Cost-effectiveness ratios may vary for subgroups of patients
with lower or higher risk profiles. Thus economic evalua-
tions should include a clear definition of the underlying
population and clinically relevant subgroups that are at
higher or lower risk of developing response or adverse
consequences from the intervention. In this case a sample
stratification would be more explicit than conducting sensi-
tivity analysis.

How has this been addressed practically. None of the eval-
uations mentioned above specifically addressed population
risk stratification as this issue may not be as pertinent in RA
as in other diseases. However, response to DMARD may
vary depending on whether they are given early or late in the
disease course or it may depend on other biologic predictors
of treatment response. However, little research exists that
specifically addresses this issue and more understanding of
important risk modifiers needs to be gained before incorpo-
rating these into economic evaluations.

COSTS
All published pharmacoeconomic recommendations
include broad areas of resource utilization, such as costs of
healthcare services, costs of patient time expended for the
intervention, costs associated with caregiving, other
illness-associated costs such as childcare or travel
expenses, and costs associated with non-health effects of
the intervention. The US Panel argued that effects of the
disease on the productivity and leisure of the patient are
best captured in a utility-based measure of health-related
quality of life, the value of which is used in calculating
QALY estimates. However, some of the indirect measures
such as the HUI or the EQ-5D do not capture productivity
loss explicitly.

Element 13: Which cost categories should be reported?
There is agreement that direct costs should be comprehen-
sively assessed and accounted for in a base-case analysis
and that indirect or “social productivity” costs should be
reported separately. The validity of most cost assessment
instruments is unknown, and further research to evaluate
cost assessment instruments in rheumatology and the role
and importance of indirect costs is needed.
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