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Clinicians vary in the way they use clinical variables to
make judgments about the efficacy of treatment1. In
rheumatoid arthritis (RA) it has been common practice to
use a selection of traditional measures to define the
endpoints of most clinical trials. However, the measures
chosen are not comprehensive, some are insensitive to
change, and some overlap2. Despite conferences, reviews,
and editorials in the last 10 ears, no consensus has yet
emerged on the appropriate endpoints in RA clinical trials3.
We summarize recent developments in the challenge to
improve the quality of clinically relevant endpoints in RA
clinical trials. In this context, an endpoint is any measure
that is used in the evaluation of patients with RA in clinical
trials. Some endpoints may be considered patient outcome
variables, and some measures of the disease process. We

focus on the worldwide effort to reach a consensus on a
minimum set of endpoints to be used in all RA clinical trials.
These efforts make it possible now to recommend what may
be called the WHO/ILAR core set of endpoints for RA clin-
ical trials.

A short history of recommendations. Before 1991, 5 meet-
ings were held on endpoints in clinical trials: in Santa
Barbara, USA in 19804; in Hamilton, Canada in 19815; in
London, UK in 19836 and 19867, and in Droitwich, UK in
19878. These meetings resulted in various recommenda-
tions. In Santa Barbara, it was concluded that a combination
of articular index, pain, and global response were sufficient
as endpoints4. In Hamilton, a methodological framework to
select valid endpoints and indices was proposed5,9,10. It was
suggested that joint count, pain, global assessment, morning
stiffness, and grip strength were key measures. A separate
measure of physical function was proposed. Finally, a
pooled index aggregating several measures was proposed as
a summary index for clinical trials. In Droitwich8, the
Ritchie articular index, pain, the Health Assessment
Questionnaire11, the erythrocyte sedimentation rate (ESR),
C-reactive protein, and radiographs of hands and feet were
selected as measures.

At the first meeting in London6, the balance of opinion
was in favor of pain, global assessment, and joint counts,
together with ESR, and rheumatoid factor (RF); for longer
studies radiographs and measures of disability were advised.
At the second meeting in London7, the development of a
simple index was proposed to measure the response to
antirheumatic drugs, based on the criteria for remission. It
was also felt that measurement of serious morbidity (e.g.,
destruction of major joints, development of major extraar-
ticular features, and major side effects of drug treatment)
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must be standardized, and that the relation of these dimen-
sions of health status with functional indices must be deter-
mined.

Problems with existing measures. The problems with
existing measures are in their validity, their relation with
individual patient outcomes, and in their multitude.
Regarding validity, the traditionally used endpoints can be
classified as process or outcome measures. Process
measures represent the pathophysiological occurrences that
follow from the cause of RA, such as inflammatory activity,
whereas outcome measures represent the suffering or loss of
health experienced by an individual as a result of the process
of disease12,13. Outcome reflects the values of the patient and
of society, and research over the last 20 years has shown that
it may be best measured as a number of areas or dimensions
that represent distinct but related disease effects.
Summarized with a series of D’s, these dimensions include
distress (pain), disadvantages (drug side effects), disability/
dysfunction, disharmony, dissatisfaction, dollar cost, and
death10,14. These dimensions are intuitively obvious. For
example, a patient wishes to be alive, functioning, and free
of symptoms. While outcome is the most relevant measure-
ment category, process measures such as the ESR are valu-
able insofar as they serve as proxies for outcome. For
example, patients with a consistently normal ESR might
have less destructive and progressive disease than patients
with an elevated ESR. Some measures are hybrid: e.g., grip
strength contain components of patient outcome (physical
function), but is also an indicator of inflammatory activity.

The list of endpoints selected in the conferences
mentioned above, and the endpoints recommended by the
US Food and Drug Administration (FDA) and international
bodies such as the International an European Leagues
Against Rheumatism contain many process and hybrid
measures. For example, the FDA recommends using the
number of painful joints, the number of swollen joints,
morning stiffness, grip strength, 50 foot walk time, ESR 
and physician and patient global assessments for all
antirheumatic drug studies15. For chronic studies,
Steinbrocker functional and anatomical classification, hand
radiographs, and RF are recommended15. However, in such
recommendations, most of the dimensions of health status
are inadequately addressed, and many of the process
measures suggested cannot serve as proxy for patient
outcome such as death or disability. 

Moreover, some recommended endpoints may be invalid
because they are duplicative (e.g., tender/painful/swollen
joints), unreliable (e.g, 50 foot walk time), or insensitive to
change (e.g., RF). Many measures are not adequately stan-
dardized, so that each group uses its own variant under a
common name (e.g., active joint count).

A separate issue is that the result of the trial is usually
focussed on the mean value of its endpoints. Thus it is often
hard to translate the result into an expected result for a

prospective patient to be treated with the drug or regimen in
question2. Finally, the multiplicity of outcome measures,
assessments, and comparisons in most trials makes it
extremely difficult to interpret the result of a particular trial.

POSSIBLE SOLUTIONS
A few high quality outcome measures. To improve the
quality of endpoints in RA clinical trials, they should be
carefully selected according to the purpose of the trial, using
published validity criteria10. More dimensions in health
status or outcome should be covered. Specifically, physical
function and pain should be measured with one of the instru-
ments currently available. There is increasing recognition of
the importance of endpoints that reflect the perception of the
patient, but the instruments to measure these endpoints are
still under development. Second, the number of endpoints
can be reduced by eliminating those of lesser quality. For
example, Anderson, et al and Paulus, et al recently analyzed
data from several studies, and concluded that a set of 4-6
measures of inflammatory activity was optimal to discrimi-
nate between patients treated with active drug and patients
treated with placebo16,17. The recommended measures
included joint tenderness count, ESR, grip strength, and
physician global assessment. Such reports indicate that
selection of instruments can be, at least partially, based on
evidence from appropriately designed studies. Sufficient
evidence has accumulated that it is now reasonable to
require that only instruments meeting minimal levels of
accuracy and responsiveness to change should be included
as major endpoints in trials.

A single pooled outcome measure. Measures can be pooled
into a single score or index based on retrospective or
prospective criteria18; several indices of proven validity
have become available recently19. One of these can be used
as the endpoint. The advantage of a single measure lies in
the increase in statistical power; possible disadvantages lie
in the interpretation of an unfamiliar measure, and in
pooling endpoints that truly measure disparate processes or
outcomes.

RECENT DEVELOPMENTS
From 1991 to date, a series of meetings have hastened
developments. In 1991 the Committee on Outcome
Measures in Rheumatoid Arthritis Clinical Trials of the
American College of Rheumatology (ACR) met in Boston
to review the validity of RA endpoints20,21. They reviewed
construct, face, content, criterion, and discriminant validity
as suggested by Tugwell and Bombardier10. Data was
presented from the literature, extended by analyses of
several large datasets from trials of 2nd line antirheumatic
drugs and nonsteroidal antiinflammatory drugs. Structured
discussions took place on the basis of the nominal group
technique22. The committee achieved consensus to include a
minimum of 6 endpoints, or disease activity measures, in
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every trial: pain, physical disability, tender and swollen joint
counts, patient and physician global assessments. For trials
lasting over 1 year in which drugs were tested as disease
modifying antirheumatic drugs, imaging of joints was
recommended. The committee also made suggestions on the
preferred method of measurement.

In a separate process, a group of rheumatologists joined
in the Consensus Study Group of the European Workshop
for Rheumatology Research. This group performed a
prospective study across Europe in 12 centers, enrolling 282
patients in need of 2nd line antirheumatic therapy23. They
noted high variability between centers in certain measures,
and problems with assessing functional disability, partly
because of unavailability of validated versions of the Health
Assessment Questionnaire11 in some European languages.
On the basis of correlations noted between variables, a set of
5 endpoints to assess disease activity was selected: these
were similar to the ACR core set, with the addition of ESR
but excluding physician global assessment, physical
disability, and imaging. The European League Against
Rheumatism (EULAR) Standing Committee for
International Clinical Studies later designated physical
disability and imaging as outcome measures to be added to
their recommendations24. This committee also suggested
preferred methods of measurement for several of the
endpoints.

The Outcome Measures in RA Clinical Trials
(OMERACT) conference was held in Maastricht in 1992
under the auspices of the World Health Organization
(WHO), the International and European Leagues Against
Rheumatism (ILAR and EULAR), and several of the
world’s national colleges of rheumatology. This conference
brought together 92 rheumatologists, methodologists, drug
regulatory officials, and pharmaceutical physicians from all
over the world, including most of those involved in formu-
lating the recommendations outlined above25. One of the
objectives of the conference was to develop consensus on
the minimum number of outcome measures to be included
in all RA clinical trials. Other objectives included the devel-
opment of criteria for minimum clinically important
improvement in RA patients, and minimum important
difference between treatment groups in RA clinical trials;
and study of the usefulness of aggregate outcome measures
(indices) in the assessment of patients and trials.

In plenary sessions and in small groups, various tech-
niques were used to elicit opinions and preferences: direct
questioning, rating of sample profiles of patients and trials,
and interactive voting before and after discussion.

The conference adopted a hybrid of the 2 recommenda-
tions, coming to a final set of 7 + 1 measures (Table 1).
There was no full agreement on physician global assess-
ment: a sizable group felt this measure was redundant in the
presence of patient global assessment. However, in the end
it was retained as a compromise until validation studies

define its worth further. The conference started with 2 diver-
gent recommendations from the ACR and the EULAR on
the preferred method of measurement of each of the
measures. For example, the ACR prefers full joint counts,
but the EULAR reduced joint counts; also the ACR recom-
mendations on other measures are less specific than
EULAR’s21,24. It was decided the postpone discussions on
this issue pending further studies comparing validity of the
different methods.

A very important aspect of this conference was the
explicit consideration of methodological issues that
emerged, including measurement methodology; and the
recognition that promising fields of measurement (e.g.,
psychosocial) are under development13. It was felt that
future studies should also focus on the drawbacks of therapy
(cost, toxicity), and its relation to efficacy. Improvement
criteria and indices were explored, but decisions of these
issues were postponed.

Finally, in Atlanta in 1992, the Committee on Outcome
Measures in Rheumatoid Arthritis Clinical Trials of the
ACR voted to accept the recommendations made during the
Maastricht conference21.

FINAL RECOMMENDATIONS
Core set of endpoints. We suggest that the core set of
endpoints agreed on at the OMERACT conference deserves
World Health Organization and International League
Against Rheumatism endorsement as a preliminary core set
for use in RA clinical trials. This set is not permanent: a
proactive program is planned to test the validity of these
endpoints and the methods for their measurement. The core
set should be actively reviewed on a regular basis by an
international group of rheumatologists to accommodate
emerging data on the validity of existing and new measures,
regardless of their presence in the core set. Those publishing
in this area should be encouraged to refine this core set
through prospective studies (by confirmation, extension,
reduction, or substitution). Meanwhile, adoption of this core
set defines a minimum standard of measures for all clinical
trials in RA. It is not meant to be exhaustive, and should not
prevent inclusion in a trial of other measures that may be
necessary to answer specific research questions.
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Table 1. WHO/ILAR core set of endpoints for RA clinical
trials

1. Pain
2. Patient global assessment
3. Physical disability
4. Swollen joints
5. Tender joints
6. Acute phase reactants
7. Physician global assessment
In studies of 1 or more years’ duration
8. Radiographs of joints



Future research. In relation to the refinement of the core set,
the conferences noted several areas where study is neces-
sary: (1) further validation of existing measures, especially
in the field of measurement methodology; (2) validation of
measures in other domains: e.g., patient utilities, psychoso-
cial aspects, toxicity, costs; (3) definition of improvement
criteria; and (4) use of aggregate measures, or indices
instead of single measures.

We hope that the remarkable level of international coop-
eration seen in the last few years may be sustained and
strengthened, and lead to answers in these fields.
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