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ABSTRACT
With recent advances in therapy, the
proportion of patients achieving a sat-
isfactory state of minimal disease
activity (MDA) is becoming a more
important measure with which to com-
pare different treatment strategies.
MDA is between high disease activity
and remission and anyone in remission
will also be in MDA. This paper sum-
marizes the process of coming to a def-
inition of minimal disease activity in
rheumatoid arthritis. Two equivalent
preliminary definitions of minimal dis-
ease activity for use as secondary out-
come measures in clinical trials in RA
are proposed: a core-set definition
based on the WHO/ILAR core set and
a DAS-based definition based on the
DAS28.

Introduction
The need for a definition of minimal
disease activity (MDA) arose from the
observation that achieving (and main-
taining) a satisfactory state of disease
activity is probably more important in
the long term than improvement from
a high level of disease activity doc-
umented in trials, and that remission
(‘absence of disease activity’) is not a
frequent occurrence in usual clinical
practice. Any definition of MDA should
be a compromise that best reflects the
opinions of patients and physicians. The
process required to develop such a
consensus definition includes three
basic steps: conceptual definition, oper-
ational definition, and prospective vali-
dation. First, from the conceptual per-
spective, the definition of MDA is
anchored to the clinical experience of
the physician and personal experience
of the patient: for the physician it is
linked to treatment decisions and to
prognosis; for the patient it is linked to
satisfaction and adaptation. One sug-
gestion is to define MDA as a state
deemed a useful target of treatment by
both the physician and patient given

current treatments and knowledge.
What constitutes a useful target of ther-
apy is likely a moving target, so any
MDA definition would require regular
review. Second, a data-driven consen-
sus process is required to arrive at an
operational definition. Two fundamen-
tal approaches can be taken: the judg-
mental approach that gauges the opin-
ion of patients and physicians on a use-
ful target using methods such as direct
questioning, patient profiles, physician-
submitted cases, and direct observation
of clinical practice; or the statistical
approach that considers the range of
states obtained using the judgmental
approach applied to existing data sets to
recognise which best distinguishes a
weak from a strong treatment. Third, to
validate the definition prospectively,
longitudinal data sets will be required to
determine whether being in a state for a
period of time leads to benefits in terms
of functional disability and structural
damage.
This paper summarises the process of
developing a definition of MDA in RA
by reviewing:

1) The fundamental concepts and con-
ceptual definition of MDA;

2) Methods and procedures for deriv-
ing an operational definition of
MDA; and

3) Strategies for prospective validation
of candidate definitions.

The paper will then summarise our
experience in developing a definition
of MDA for patients with RA.

Review of fundamental concepts and
conceptual definition of MDA
Both the criteria of “important”
(improvement) and “minimal” (disease
activity state) are part of the mindset of
the rheumatologist and the patient and
are anchored to their experience with
the disease. For the physician, they are
linked to treatment decisions in a broad
sense (i.e., not only drug treatment but
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also other types of interventions) and to
prognosis. For the patient, they are
linked to satisfaction and adaptation
until there is a real chance for cure. As
such, any definition is a construct in
that there is no absolute “truth” in it.
Agreement on what constitutes the
most useful definition is thus a task
suited for consensus exercises.
One suggestion could be to define
MDA as the state that is deemed a use-
ful target of treatment by both physi-
cian and patient, given current treat-
ment possibilities and limitations. A
procedure for doing this might follow
the example set by the Nijmegen and
Groningen groups in the Netherlands
when they started the process of defin-
ing the disease activity state (DAS) (1).
They reasoned that any index of dis-
ease activity should reflect clinical
practice, and they defined as “high” a
level of activity demonstrated at a clin-
ic visit for which the physician decided
to initiate or change treatment and as
“low” a level of activity at a visit for
which the physician did not change
treatment. The DAS index then result-
ed from a discriminant function analy-
sis that optimally distinguished be-
tween these two states (1).
In fact, one could argue that these def-
initions still hold, and we could simply
use the patient-moments that were used
to derive the DAS low disease state
definitions. However, it is important to
note that the usefulness of any defini-
tion agreed on is limited in time. The
past decades have seen increased will-
ingness of rheumatologists to treat ear-
lier and more aggressively, reflecting a
movement towards lower disease activ-
ity (and more improvement) as a treat-
ment target. Thus, the DAS definitions
are likely out of date, and any new def-
inition should also be regularly updated
as treatment options and knowledge
about them evolve. This does not
decrease the usefulness of the DAS
index itself; it is a continuous measure
of disease activity that can be used to
set more ambitious treatment targets.
The validity of the index will come into
question only when new measures are
introduced into the treatment decision
process such as possible prognostic
markers currently not in routine use.

An important aspect of any desirable
state is the time spent in that state.
Regardless of the state definition, ques-
tions must be answered such as: Is the
total length of time spent in that state
the most important outcome? Is a mini-
mum period necessary? What penalty
is there for briefly leaving the state?
However, answering these questions is
complex and requires longitudinal
studies that record disease activity
repeatedly and in sufficient detail. Giv-
en the work to be done, the time com-
ponent is an issue that may need to be
addressed at a later stage.
The proposed conceptual definition of
low disease activity is that state which
is deemed a useful target of treatment
by both physician and patient, given
current treatment possibilities and
limitations.

Methods and procedures for
deriving an operational definition
of MDA
As a start, the candidate measures con-
sidered in the operational definition
include the current core set of disease
activity measures (2) as well as the two
existing response criteria (American
College of Rheumatology [ACR] and
DAS) (3, 4). This is limiting in the
sense that other measures that might be
useful for such a definition, such as
fatigue or quality of life, are not con-
sidered. However, inclusion of other
measures reflects back to discussions
over the core set itself. When moving
to an operational definition, the defini-
tion of low disease activity should
probably be expressed in two ways,
defined both in terms of the ACR core
data set (3) and the DAS (4).
To go from the concept to something
that is expressed as a quantity requires
a data-driven consensus process. The
chosen definition should pass the
Outcomes Measures in Rheumatology
(OMERACT) filter (truth, discrimin-
ation, feasibility) (5). As noted in the
development of the RA core set (3), a
judgmental and a statistical approach
can be considered; often a combination
is used.

Judgmental approach
In the judgmental approach, all parties

(i.e., patients and physicians) are
explicitly asked their opinion on what
they would consider a useful target in
daily practice.This should lead to a def-
inition with high face validity and rele-
vance in practice. Opinions could be
elicited by direct questioning, by study-
ing patient profiles, by asking physi-
cians to submit cases, and by direct
observation of clinical practice. The
last method has perhaps the highest
face validity, as Kirwan has shown that
what rheumatologists say they do is
not necessarily the same as what they
really do (6). Probably more than one
approach should be used to converge
upon a single definition.
For an opinion-based approach invol-
ving a survey method and/or Delphi
process, direct or indirect procedures
can be used. Using a direct procedure,
participants are presented with profiles
describing actual levels of measures
relating to each feature of disease activ-
ity. Different possible formats for pro-
files of core measures include: individ-
ual scenarios, that is, full scenarios for
considering MDA; “stem” and “leaf”
scenarios, that is, fix all core measures
but one or two and request values on the
other measure(s) for when the patient is
in MDA; branching scenarios – that is,
the specific response to one scenario
will lead to different scenarios. Using
an indirect approach, participants are
presented with each disease activity
feature one at a time.
Ideally, a process must be found to
incorporate the trade-offs found in any
decision in practice: such as, the
increasing chance of serious toxicity
when methotrexate (MTX) dose is
increased, or the costs of high-dose
anti-tumor nicrosis factor-TNF, versus
low dose. This could perhaps be done
in a utility questionnaire setting, using
a rating scale or standard gamble with
selected scenarios.
The exercise would need to be limited
to one or only a few drugs (such as:
MTX at the highest tolerated dose up to
30 mg/wk; or MTX at 15 mg/wk
increase or continue at present dose).
Also, other co-factors, such as age and
duration of RA, would have to be held
constant. Although the state being
defined should not be situation- or
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treatment-specific, the example should
be as simple and concrete as possible to
elicit the most useful opinions. Again,
what constitutes a “useful treatment
target” is a reflection of current prefer-
ences and treatment options. It will be
outdated when future therapy allows
lower disease activity states with
similar or lower toxicity.

Statistical approach
The second approach is an observation-
based approach involving analysis of
existing RA data and inferring low dis-
ease activity from a proxy variable,
such as a clinician’s decision to
reduce/not increase drug treatment. If
the definition was primarily intended
for use in clinical trials, we could fol-
low the example of the ACR improve-
ment process. That is, a range of state
definitions could be applied in existing
clinical trial data sets to determine
which best distinguished active from
placebo treatment or strong from weak
treatment. Although trial duration has
recently lengthened, trials usually have
limited numbers of repeated measure-
ments and are thus not very well suited
to study a longitudinal component.
Probably only the attainment of the
state can be studied and not the length
of time in which this state was enjoyed.
On the whole, we feel that the statistic-
al approach is less suited to arrive at a
definition. Once a definition has been
found, it could be tested in trial data
sets. However, optimum discriminant
validity in trials is not the stated goal
for the definition. This is similar to the
situation with the response criteria. The
ACR50, ACR70, or the European
League Against Rheumatism (EULAR)
”good response” definitions are often
less discriminative than their counter-
parts that require less treatment
response (ACR20 and EULAR “mod-
erate response”). Nevertheless, they
have their own validity issues in
describing higher levels of response. In
other words, a definition of low disease
activity that was found not to discrim-
inate well between “weak” and “strong”
antirheumatic treatment could point to
a suboptimal definition or to the find-
ing that “strong” antirheumatic treat-
ment is not as strong as we would like.

The proposed approach to develop the
definition is judgmental, by eliciting
opinions in several ways and merging
these in a consensus process.

Strategies for prospective validation
of candidate definitions
After one (or a few) candidate defini-
tions have been proposed, the next step
would be to evaluate (in longitudinal
data sets) whether being in MDA for a
certain period leads to benefits in terms
of disability and damage compared to
not being in this state. This will
prospectively validate the definition.
To be used as a prognostic instrument
per se, it would have to be shown
empirically that bisecting disease activ-
ity at the defined level and then study-
ing state over time is better than meas-
uring disease activity continuously and
using an area under the curve (AUC)
approach. However, the suggested pro-
cess to come to a definition of MDA
starts from the clinical perspective,
because having such a definition is felt
to be useful; it is not being developed
because we think such a state will be
the best prognostic indicator. Thus,
although such a state should have
predictive/prognostic validity for each
defined outcome (e.g., disability, dam-
age), better prognostic indicators may
very well exist.
The proposed approach to validate the
definition is using the definition as a
secondary end point in randomised
clinical trials and further validating
it in other data sets and long-term
outcome databases.

Developing the definition of MDA
for patients with RA
Work on the definition of MDA for
patients with RA has been going on for
more than four years (7). The original
name for this state was low disease
activity state (LDAS), and the various
OMERACT and ACR meetings, sur-
veys, and presentations used the name
LDAS. Over the course of time, it
became apparent that the name LDAS
gave the impression that this was refer-
ring to a state of low activity and
excluded remission. The change of the
name to MDA was, in part, to address
this misconception.

OMERACT 6 workshop
The background work for the MDA
began with the OMERACT 6 confer-
ence in 2002. The objective of the
OMERACT 6 LDAS workshop was to
meet the many challenges that exist in
determining MDA by reviewing con-
cepts and terminologies and deciding
on a process for developing an opera-
tional definition (8-10). At OMERACT
6, the workshop had four breakout
groups. One of these groups was com-
prised of patients who attended the
conference. In this patient perspective
group, patient concerns were critically
reviewed and discussed with the goal
of ensuring that any definition of MDA
will take into consideration the patient
perspective and ultimately be accept-
able to patients. The final voting sup-
ported the development of a research
agenda for measuring sleep and fatigue
outcomes that were important to the
patients so that these could be consid-
ered in the definition of MDA. The
methods group was concerned with the
methods and consensus process for
developing an operational definition. A
wide range of possible judgmental and
statistical approaches were discussed,
with the goal of developing a compre-
hensive methodologic strategy to be
implemented for the development of an
operational definition of MDA. The
voting supported both an opinion-
based approach (judgmental) and an
observation-based approach (statistic-
al). The candidate measures group re-
viewed the core measures used in
indexes such as ACR20 and DAS, and
added some measures (e.g., fatigue)
and subtracted other measures as need-
ed, with the goal of deriving a compre-
hensive and parsimonious list of candi-
date measures for use in a definition of
MDA. The voting supported a compre-
hensive list of outcomes for assessing
pain, function, inflammation, health-
related quality of life, structure/damage
and toxicity, and comorbidity for con-
sideration in the definition of MDA.
The definition formulation group
focused on the levels and combinations
of the measures considered, assuming
measures used in the definition were
given, with the goal of providing exam-
ples of definitions of MDA that have
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face validity. The voting supported
considering weighted (i.e., outcome
measures are weighted and aggregated,
often using an equation), unweighted
(i.e., a cutpoint is defined for each out-
come measure and the number of meas-
ures satisfying the cutpoint is counted),
and tree approaches (i.e., a step-by-step
path through the outcome measures
constituting the definition with branch-
ing at any conditional point) for for-
mulating MDA. The conference par-
ticipants agreed on a research agenda,
and a plan was formulated with differ-
ent phases to be designed, implement-
ed, and conducted over the following
two years.
A three-step process was followed to
develop and gain consensus on the def-
inition of MDA. First, at a MDA dis-
cussion group convened at the ACR
meeting (October 2003), agreement
was reached on candidate measures to
consider in the initial definition of
MDA, and options for opinion-based
questions and design issues on survey-
ing stakeholders on possible opera-
tional definitions of MDA were consid-
ered. Second, based on these discus-
sions, a survey was designed and con-
ducted among stakeholders between
January and April 2004, to derive a
limited set of possible definitions for
MDA. Third, at the OMERACT 7
LDAS module, participants were pre-
sented with this limited set of candidate
definitions to discuss and from which
to choose an agreed definition.

ACR meeting
The objectives of the MDA session at
the ACR meeting were to review the
fundamental concepts associated with
MDA; to obtain consensus on the
candidate measures that should be
considered in the definition of MDA;
to consider options for an opinion-
based survey using direct (profiles of
measures) or indirect (individual mea-
sures) procedures for determining
MDA; and to consider design issues on
surveying stakeholders on possible
operational definitions of MDA.
The meeting process consisted of a slide
presentation summarising the work of
the OMERACT 6 workshop and the
tasks that had been accomplished since

the workshop. A series of questions on
key issues associated with the next
steps in the development of MDA were
posed during the presentation and dis-
cussed by the meeting participants. The
goal was to help design the “survey of
stakeholders,” which would be con-
ducted in order to derive a limited set
of possible definitions for MDA for
consideration at the LDAS module of
OMERACT 7.
Specific decisions regarding the defini-
tion of MDA were made at the ACR
meeting. In particular, although the list
from OMERACT 6 was more compre-
hensive, it was determined that for the
initial definition of MDA only the core
measures would be included. If other
measures were included, then this
would force a redefinition of disease
activity, a process that could take
several years. Also, some measures
(e.g., health-related quality of life)
were thought to be different dimen-
sions of burden of disease that were
relevant to treatment but only loosely
bound to the concept of disease activity.
In summary, more data and consensus
building were needed for other meas-
ures to be included. Also, it was decid-
ed that until patient-specific outcomes
(such as sleep and fatigue) could be
properly measured, the candidate vari-
ables should be limited to the core
measures. This agenda is currently
being executed by the study group
Patient Perspective in Outcome
Assessment (11, 12).
The different approaches for deriving
an operational definition were dis-
cussed. It was believed that the opinion-
based approach involving a survey
method and/or Delphi process would
be more timely and feasible than an
observation-based approach involving
analysis of existing data and inferring
MDA from a proxy variable, such as a
clinician’s decision to reduce/not
increase drug treatment. Further, it was
determined that a direct procedure (i.e.,
have respondents assess descriptions of
patients using profiles that provide
results of all the core set measures) was
better than an indirect procedure (i.e.,
polling for desired levels for each core
set measure separately).
The sampling frame and sampling

methodology for the survey were dis-
cussed. Although different sampling
methodologies for surveying groups
were considered (including simple ran-
dom sampling, stratified random sam-
pling), it was believed that a nonran-
dom sampling targeted at key opinion
leaders and the OMERACT particip-
ants would be the initial approach.
Names of key decision makers and
groups that should be surveyed were
suggested, and others were forwarded
to the module organisers by the meet-
ing participants. Concern on the length
and format of the survey questionnaire
was expressed, but it was noted that a
wide range of profiles would be needed.

Survey of stakeholders
It was determined that attendees of that
meeting, previous chairs and co-chairs
of the OMERACT Minimal Clinically
Important Difference (MCID)/LDAS
modules and workshops, key research
and opinion leaders, and others that
these individuals identified, would be
surveyed. Further, for the opinion-
based questions, the general stem-and-
leaf format of the profiles was deter-
mined. Over the next 2 months, the lists
of those to be surveyed were assembled
and the questionnaire was designed and
tested. In addition, the questionnaire
was posted on the OMERACT 7 con-
ference web site, and participants were
invited to complete the questionnaire.
The survey questionnaire consisted of
60 profiles. The profiles used measures
taken from the core set (4) to describe
patients with various states of disease
activity. The examples were of real RA
patients, selected from the Rheumatoid
Arthritis Evaluation Survey (RAES)
database (13). This database contains
the results of a cross-sectional survey
of disease activity in 730 consecutive
RA patients attending 40 clinics in the
United States and Canada. The data
presented for each patient was un-
altered from that recorded in the
database. The profiles were selected to
encompass the full range of disease
activity present in the data set and
enriched with profiles that showed
physician global assessments between
1 and 3 (range 0-10). The stakeholders
surveyed were instructed to consider
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the same setting for each profile, that
is, to consider that the profile corres-
ponded to a RA patient started on MTX
that had been increased to the dose
usually used by the stakeholder. The
profile described the disease activity
after at least 6 months of therapy at that
dose. The core measures provided in
the profile were as follows (“better” is
indicated by a lower score):

Pain VAS (0-10)
SJC 0-28
TJC 0-28
Physical function/HAQ 0-3
Physician global

assessment VAS (0-10)
Patient global

assessment VAS (0-10)
Acute phase

protein/ESR 0-120 (mm/h)

(SJC: swollen joint count; TJC: tender joint
count; HAQ: health assessment question-
naire; ESR: erythrocyte sedimentation rate;
VAS: Visual Analogue Scale).

For each profile, the question to be
answered was, “Is the patient described
in the profile in MDA using the defini-
tion agreed on at OMERACT 6 and
reinforced at the ACR meeting?”; that
is, that state which is deemed a useful
target of treatment by both physician
and patient, given current treatment
possibilities and limitations.
A typical profile is given in Fig. 1. For
“scoring” the profiles, a two-step
process was suggested, and the instruc-
tions provided to those surveyed were
as follows: 1) For each profile, consid-
er the “result column” and the “% of
max” column for each core measure,
and indicate (with an “x”) whether you
think this patient is in MDA; 2) When
you have completed scoring in the first
step, go back to the profiles you scored
as being in MDA and consider the “If
yes” part of the question. Indicate how
much any single measure could in-
crease (“highest result tolerated”), given
the others stay the same, before MDA
would be lost in your opinion.
The 60 profiles were completed by 38
respondents. There was considerable
consensus among the respondents on
the profiles that were felt to represent

patients in MDA. There was absolute
agreement on 10 profiles: these were
considered to be in MDA by all the
respondents. Lowering the threshold of
agreement yielded more profiles in
MDA: there was ≥ 90%, ≥ 80%, and
≥ 70% agreement that 15, 17, and 22
profiles were representative of patients
in MDA. The ≥ 80% agreement was
selected for classifying the profile to
correspond to a patient in MDA.
Two aspects were considered to derive
a definition for MDA: determination of
a “cutpoint” that consisted of a maxi-
mum value for each of the core mea-
sures; and consideration of the count of
core measure results that must not
exceed the cutpoint for the patient to be
in MDA. Cutpoints were derived as
follows: In the set of MDA profiles,
summary statistics were calculated for
each core set measure. Seven potential
cutpoints for the core set were derived
from these statistics, based on (for each
measure): the mean, the rounded mean,
the upper 95% confidence limit, the
rounded upper 95% confidence limit,
the maximum, the mean of highest tol-
erated value for each core measure, and
the rounded mean of highest tolerated
value. For example, the upper 95%
confidence interval (CI) cutpoint
would be the seven numbers corres-
ponding to the upper 95% confidence
limit for each measure. Considering the

count of core measures that must meet
(i.e., have a result no higher than) their
individual cutpoint in order for the
patient to be in MDA yields seven vari-
ations: 7/7, 6/7, 5/7, 4/7, 3/7, 2/7, and
1/7 where n/7 indicates that n or more
of the core measures have a result at or
below the cutpoint. This procedure
generated 49 possible candidate def-
initions for MDA when the seven
possible statistics that could be used in
defining a cutpoint were combined
with the seven variations in the count
of the core measures that could be used
to meet the cutpoint.
For those profiles in MDA, summary
statistics were calculated and cutpoints
were determined for the core measures.
For each definition sensitivity and
specificity was calculated. It was noted
that as the value for the cutpoint in the
definition decreases (i.e., becomes
more strict, less disease activity), and
likewise as the count of core measures
(n) to be satisfied in the definition
increases, sensitivity will decrease and
specificity will increase. After review-
ing the receiver operating characteristic
(ROC) curves, three candidate defini-
tions for MDA based on the core set
were identified and presented to the
participants for their consideration,
namely: the rounded mean, rounded
upper 95% confidence limit, and the
maximum. In addition, participants
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were asked to determine the best level
of DAS28, equivalent with the
preferred core set MDA definition.

OMERACT 7 module
In the opening module plenary, the
goal of the module and concepts asso-
ciated with MDA were reviewed,
results of the survey of stakeholders
were presented, and the charge to the
breakout groups was made. Following
the plenary, the conference participants
divided into 10 breakout groups (each
group consisted of 10 to 20 participants
with a chair and rapporteur). During
the breakout session, each breakout
group reviewed the definitions of
MDA with two tasks in mind: first,
consider and discuss the operational
definitions of MDA determined from
the results of the survey of stakeholders
and the comfort level with each defini-
tion as an initial definition for MDA;
and second, consider a set of 10 pro-
files with respect to each of the candid-
ate definitions. Each breakout group
generated a report from their session
and the rapporteur for each group
reported back in the second module
plenary. In reporting back, the tasks
were to describe the process that was
followed, provide a summary of the
discussions, list the key concerns and
issues raised, and provide a ranking of
the candidate definitions.
The reports of the breakout groups gen-
erated specific issues that needed to be
addressed by the MDA working group.
The feedback was recorded and re-
viewed, taking an approach of clarify-
ing the purpose, identifying misunder-
standings, and addressing concerns
raised. With access to the RAES
database (13) and the Vienna’s profile
survey (14), on-site consideration of
these issues was possible prior to the
vote at final conference plenary. One
issue on misclassification had a direct
and immediate impact on the candidate
definitions. The concern was that
patients with a chronic pain syndrome
but low RA disease activity would be
misclassified as high disease activity
due to high scores in pain, tender joint
counts, and patient global assessment.
In theory, a DAS definition of MDA
should be less sensitive to this problem

because pain is not a component and
patient global assessment carries only a
small weight in the index. To address
this problem, the tree approach was
suggested: a decision node placed be-
fore the definition to better classify
patients with MDA but high pain
scores deemed unrelated to disease
activity. This node would have to be
very strict to avoid introducing new
misclassification problems. The node
suggested was as follows: if SJC = 0,
TJC = 0, and ESR ≤ 10 then the patient
is considered to be in MDA, regardless
of the results of other core set meas-
ures. Most patients meeting this node
would in fact be in remission.
The three candidate definitions of MDA
were considered by all the breakout
groups. Although the definition with the
cutpoints based on the maximum values
and requiring all seven of the criteria to
be satisfied had the best combination of
sensitivity and specificity, the partici-
pants at OMERACT 7 indicated that
this definition did not have great face
validity, and it was not scored highly in
the breakout sessions. Also, because of
the specific nature of this definition,
only patients who are close to remission
would be classified as being in MDA.
Of the three definitions, the definition
with the cutpoints based on the upper
95% confidence limits and requiring 5
or more of the 7 criteria to be satisfied,
garnered the greatest support.
Based on the reports of the breakout
sessions, two operational definitions of
MDA were formulated. It was noted
that two sets of outcome measures were
currently used as primary end points in
RA clinical trials: the World Health
Organisation/International Liege Against
Rheumatism (WHO/ILAR) core set
(corresponding ACR response criteria)
3 and the DAS28 (corresponding
EULAR response criteria) (4). To fol-
low current practice in trial method-
ology, two equivalent preliminary def-
initions of MDA for use as secondary
outcome measures in clinical trials in
RA were proposed. Researchers apply-
ing these definitions first need to
choose whether to use the DAS28 or
the core set definition, because each
selects a similar proportion in a popula-
tion but not always the same patients.

Core set definition (Fig. 2): For this
definition, a patient with no tender or
swollen joints and an ESR ≤ 10 would
be considered to be in MDA, otherwise
the full set of core measures is consid-
ered. If 5 of the following 7 criteria are
met, then the patient is considered to be
in MDA:

1. Pain (0-10) ≤ 2
2. SJC (0-28) ≤ 1
3. TJC (0-28) ≤ 1
4. HAQ (0-3) ≤ 0.5
5. physician global assessment

of disease activity (0-10) ≤ 1.5
6. patient global assessment

of disease activity (0-10) ≤ 2
7. ESR ≤ 20
Otherwise, the patient is not in MDA.

DAS-based definition (Fig. 3): For this
definition, a patient with no tender or
swollen joints and an ESR ≤ 10 would
be considered as MDA, otherwise the
DAS28 would be considered. The
DAS28 definition places the patient in
MDA when DAS28 ≤ 2.85.
The two operational definitions of
MDA were presented, voted on, and
endorsed as preliminary definitions of
MDA at the conference plenary. The
question posed to the OMERACT 7
participants at the conference plenary
was Do you agree that both the core set
definition and the DAS-based defini-
tion have sufficiently passed the
OMERACT filter to be recommended
as preliminary definitions of MDA for
use in randomised clinical trials, to be
further validated in other data sets and
long-term outcome databases?
These preliminary definitions for MDA
satisfy the OMERACT filter (5) for
truth, discrimination, and feasibility.
Truth is the opinion of the physician
being met by the proposed definition,
in the setting of randomised clinical
trials; all important issues have been
considered, with no fatal issues remain-
ing, and a large research agenda iden-
tified for other issues. Discrimination
in classification criteria is subsumed
under truth. Feasibility of using the de-
finitions in a trial setting is achievable.

Prospective validation
The objective of the OMERACT 7
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module for MDA was to seek consen-
sus on a definition of MDA that could
be recommended as a secondary end
point in randomised clinical trials and
could be further validated in other data
sets and long-term outcome databases.
In particular, MDA has been validated
by the authors in two study data sets.
The first is the Combination Therapy in
Early RA (COBRA) study evaluating
the efficacy and safety of step-down
prednisolone, MTX, and sulphasalazine,
with sulphasalazine alone in early RA.
Patients were randomised to receive
combined treatment comprised of sul-
phasalazine, MTX, and high/low oral
prednisolone in the first 28 weeks with
tapering and withdrawal of predniso-
lone and MTX in the second 28 weeks,
or sulphasalazine. The results for MDA
mirrored the clinical results of the
COBRA study with significant differ-
ences between the combination treat-
ment and sulphasalazine alone at 6
months but not at 12 months. It was
found that the more often patients were
in MDA, the better the radiographic
progression. Further, sensitivity analysis
indicated that the cutpoints chosen for
the definition were reasonable, and the

initial node in the definitions did not
lead to substantive differences in the
results (15). The second data set con-
sisted of two randomised, double-
blind, placebo-controlled trials of
abatacept in patients with active RA: a
6-month trial (Abatacept Trial in Treat-
ment of Anti-TNF Inadequate respon-
ders [ATTAIN]) comparing treatment
with abatacept to placebo on a back-
ground of disease-modifying anti-
rheumatic drug (DMARD) therapy in
patients for whom anti-TNF therapy
failed; and a 12-month trial (Abatacept
in Inadequate responders to Methotrex-
ate [AIM]) comparing treatment with
abatacept to placebo on a background
of MTX therapy. It was found that sig-
nificantly more patients treated with
abatacept were in MDA compared to
control, and that the more often pa-
tients were in MDA, the better the
radiographic progression (16).
The authors will continue to evaluate
and validate the MDA and encourage
other researchers to include MDA as a
secondary end point in their ran-
domised clinical trials to further vali-
date MDA in other data sets and long-
term outcome databases.

Next steps
A research agenda has been identified
for evaluating the preliminary defini-
tions and related issues. The discussion
at OMERACT 7 provided a framework
for the next steps with several issues
tabled as “research agenda items.”
These included: prospective validation
against long-term outcome (using
existing databases) and against the
opinion of real patients who are classi-
fied as being in MDA (to address the
issue of clinical context); misclassifica-
tion due to extraneously elevated acute
phase proteins, other core set measures,
and high activity in ankles or feet;
validation of a C-reaction protein
(CRP) nomogram for substituting CRP
for ESR in the definitions; exploration
of the usefulness of a combination of
MDA and response; inclusion of a
measure of fatigue; examination of the
development of a definition for patient
care; testing of other definitions; and
testing for redundancy.
For the MDA definition to be useful
there must be some distinction from the
current remission definitions. Specific
(strict) candidate definitions, such as the
definition requiring seven out of seven
core measures meeting the cutpoint and
the lower cutpoint for the DAS defini-
tions, will lower sensitivity and will
only classify patients who are close to
remission. This was confirmed based on
analysis of the RAES database. The
solution was to use the more sensitive
definitions, such as the candidate defini-
tion of five of seven of the core mea-
sures meeting the cutpoint and the high-
er DAS cutoff of 2.85. Note that even
the cutoff of 2.85 for the DAS28 is quite
close to the current definition for DAS-
remission of 2.6. However, this may be
more of a problem of the remission def-
inition, especially when obtained with
the 28-joint count. Recently it has been
shown that patients with a DAS28 ≤ 2.6
can have substantial residual disease,
especially in the feet (17). Probably all
definitions of remission that are based
on reduced joint counts need to be
reconsidered in this light.

References
1. VAN DER HEIJDE DM, VAN’T HOF MA, VAN

RIEL PL et al.: Judging disease activity in

S-58

Minimal disease activity in RA / G. Wells et al.

Fig. 2. The core-set defini-
tion for minimal disease
activity for rheumatoid
arthritis.
DAS: disease activity state;
ESR: erythrocyte sedimen-
tation rate; HAQ: health
assessment questionnaire;
MDA: minimal disease
activity; Pat Global: patient
global assessment; Phys
Global: physician global
assessment; SJC: swollen
joint count; TJC: tender
joint count.

Fig. 3. The DAS-based
definition for minimal dis-
ease activity for rheumatoid
arthritis. DAS: disease
activity state; ESR: erythro-
cyte sedimentation rate;
MDA: minimal disease
activity; SJC: swollen joint
count; TJC: tender joint
count.



S-59

Minimal disease activity in RA / G. Wells et al.

clinical practice in rheumatoid arthritis: first
step in the development of a disease activity
score. Ann Rheum Dis 1990; 49: 916-20.

2. BOERS M, TUGWELL P, FELSON DT et al.:
World health organization and international
league of associations for rheumatology core
endpoints for symptom modifying anti-
rheumatic drugs in rheumatoid arthritis clini-
cal trials. J Rheumatol 1994; 21: 86-9.

3. FELSON DT, ANDERSON JJ, BOERS M et al.:
American College of Rheumatology. Prelimi-
nary definition of improvement in rheumatoid
arthritis. Arthritis Rheum 1995; 38: 727-35.

4. VAN GESTEL AM, PREVOO ML, VAN’T HOF
MA, VAN RIJSWIJK MH, VAN DE PUTTE LB,
VAN RIEL PL: Development and validation of
the European League Against Rheumatism
response criteria for rheumatoid arthritis.
Comparison with the preliminary American
College of Rheumatology and the World
Health Organization/International League
Against Rheumatism Criteria. Arthritis
Rheum 1996; 39: 34-40.

5. BOERS M, BROOKS P, STRAND V, TUGWELL P:
The OMERACT Filter for outcome measures
in rheumatology. J Rheumatol 1998; 25: 198-9.

6. KIRWAN JR, CHAPUT DE SAINTONGE DM,

JOYCE CR, CURREY HL: Clinical judgement
analysis – practical application in rheumatoid
arthritis. Br J Rheumatol 1983; 22: 18-23.

7. WELLS, GA, BOERS, M, SHEA B et al.: Mini-
mal disease activity for rheumatoid arthritis:
a preliminary definition. J Rheumatol 2005;
32: 2016-24.

8. WELLS G, BOERS M, SHEA B et al.:
MCID/Low Disease Activity State Work-
shop: Low disease activity state in rheuma-
toid arthritis. J Rheumatol 2003; 30: 1110-1.

9. BOERS M, ANDERSON JJ, FELSON DT:
Deriving an operational definition of low dis-
ease activity state in rheumatoid arthritis.
J Rheumatol 2003; 30: 1112-4.

10. WELLS G, ANDERSON J, BOERS M et al.:
MCID/Low disease activity state workshop:
Summary, recommendations, and research
agenda. J Rheumatol 2003; 30: 1115-8.

11. KIRWAN J, HEIBERG T, HEWLETT S et al.:
Outcomes from the patient perspective work-
shop at OMERACT 6. J Rheumatol 2003;
30: 868-72.

12. KIRWAN JR, HEWLETT S, HEIBERG T et al.: In-
corporating the patient perspective into outcome
assessment in rheumatoid arthritis – progress at
OMERACT 7. J Rheumatol 2005; 32.

13. WOLFE F, MICHAUD K, PINCUS T, FURST D,
AND KEYSTONE E: The DAS score is not
suitable as the criterion for TNF initiation in
the clinic: evidence of disagreement between
physician and patient assessments and DAS
scores. Arthritis Rheum 2004; 50 (Suppl.):
S459 (abstract).

14. ALETAHA D, WARD MM, MACHOLD KPM,
NELL VPK, STAMM T, SMOLEN JS: Remission
and active disease in rheumatoid arthritis:
defining criteria for disease activity states.
Submitted for publication.

15. WELLS G, BOERS M, SIMON L, STRAND V,
TUGWELL P: Validation of minimal disease
activity for rheumatoid arthritis. Arthritis
Rheum 2005; 52 (Suppl.): S657 (abstract).

16. WELLS G, BOERS M, LI T, TUGWELL P:
Validation of minimal disease activity for
rheumatoid arthritis patients treated with the
biologic therapy abatacept. Arthritis Rheum
2006; (abstract) (to be presented).

17. LANDEWE R, VAN DER HEIJDE D, VOSKUYL
AE, BOERS M: Condensed 28-joint counts
jeopardise the construct validity of DAS28-
remission: a comparison with the original
DAS. Arthritis Rheum 2004; 50 (Suppl.):
S458 (abstract).




