Re-examining remission definitions in
rheumatoid arthritis: considering the
28-Joint Disease Activity Score, C-reactive
protein level and patient
global assessment
David Felson  ,1,2 Diane Lacaille,3,4 Michael P LaValley,5
Daniel Aletaha  6

Correspondence to Professor David Felson, Boston
University School of Medicine, Boston, USA;
dfelson@bu.e du

Over the last 30 years, treatment for rheumatoid arthritis (RA) has improved dramatically. By the early 2000s, disease remission
had become a realistic goal, although definitions of remission varied widely, making
it difficult to compare treatment strategies
and gauge how often remission occurred.
In 2009, the American College of Rheumatology (ACR) and the European Alliance of Associations for Rheumatology
(EULAR) created a joint committee whose
charge was to recommend a definition
of remission. Members of the committee
suggested a large number of candidate definitions and, using a data-driven consensus
process, statisticians and programmers
tested these candidates in a bank of RA trial
data to see which definitions performed
best in predicting long-term good function
and lack of radiographic progression. The
committee endorsed a stringent definition
using measures from the validated core set
of outcome measures.
After reviewing analysis results, the
committee selected 2 definitions of remission that were approved by the ACR
and EULAR.1 2 The first was a Boolean
version in which, to be classified as having
attained remission, a patient had to have
tender and swollen joint counts of ≤1, a
C-reactive protein (CRP) level of ≤1 mg/
dL, and a patient global assessment of
arthritis activity of ≤1 (on a 0–10 scale).
The second recommended definition was
a score of ≤3 on the Simplified Disease
Activity Index (SDAI),3 a scoring system
that is based on the same core set outcome
measures. While designed and validated in
trials, these definitions could help assess
treatment ‘success’ in clinical practice as
well as in trials and, in practice, could
serve as a ‘treat-to-target’ goal for some
patients.
Like all developed criteria, the ACR/
EULAR 2011 RA remission criteria were
labelled as provisionally approved and
awaited validation in an independent

4  

Felson D, et al. Ann Rheum Dis January 2022 Vol 81 No 1

Editors’ note
The Editors of the 5 journals of the American
College of Rheumatology and European Alliance
of Associations for Rheumatology have been
reminded by this editorial that ACR and EULAR
have jointly agreed on various classification
criteria, definitions, recommendations, or points
to consider, which do not always find reflection
in manuscripts submitted to the journals.
Consequently, in the future, the Editors will
enforce the use of the products obtained in
the course of joint ACR/EULAR or EULAR/ACR
activities in all respective papers. For rheumatoid
arthritis this would mean use of the ACR/EULAR
or EULAR/ACR classification criteria, remission
definitions, recommendations on what to report
in clinical trials, and others, as pertinent. The
same applies to other diseases. There are valid
and important reasons that these activities
have been undertaken by ACR and EULAR, and
therefore, the conclusions of the various task
forces, which have been endorsed by ACR and
EULAR, should be respected by investigators and
study administrators. This does not mean other
methods could not be used in a study, but at the
least, the reports should address the methods
agreed on by the two organisations. Maintaining
uniformity across major publications regarding
rheumatoid arthritis remission or other definitions
not only allows for more appropriate comparison
across analyses, but also enhances readers' ability
to interpret results. Author instructions across
the five journals will more strongly reflect this
requirement.
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sample for final approval. A revised validated version of the remission criteria is
pending full approval by ACR/EULAR.
Many concerns have arisen since the
publication of the provisional remission
criteria. Among them is the continuing use
in trials of 28-joint Disease Activity Score
(DAS28) thresholds4 to define remission, questions about the use of CRP as
an element of remission definitions, and
questions about the appropriateness of
including patient global assessment in
defining RA remission. This editorial will
address each of these issues.

Using the DAS28: when ‘remission’
is often not remission

The DAS28 is a widely used measure of
disease activity. An ACR committee that
critically evaluated RA disease activity
measures for use in clinical settings found
that the DAS28 met predefined criteria,
including providing a score that stratified
patients into at least three disease activity
states, being measurable in the clinical
setting, and having adequate psychometric properties. The DAS28 was one
of 4 recommended RA disease activity
measures5
The committee on RA remission considered several DAS28 thresholds as candidate definitions of remission, including
the popular threshold of a DAS28 using
the CRP level (DAS28-CRP) of <2.6 and
an even lower threshold of <2.0. The
DAS28 formula weights swollen joint
count half as much as tender joint count
and also underweights it relative to CRP
(or erythrocyte sedimentation rate (ESR)).
Therefore, a patient can achieve a low
DAS28 score but still have a substantial
number of swollen joints. The committee’s
analyses showed that 10% of patients with
a DAS28 of <2.6 had≥4 swollen joints,
and one patient had >20 swollen joints.
When a lower DAS28 threshold of <2.0
was used, swollen joint counts of two or
three were common and scores of up to
six possible. In fact, if the tender joint
count is 0, values for the other components of the DAS28 become irrelevant
(figure 1). Values of up to 60 (of 100) for
patient global assessment are consistent
with remission according to the DAS28.
Even if the tender joint count is one, the
DAS28 score can be in the remission range
when other core set measures show active
disease. DAS28-CRP thresholds differ
substantially from those obtained with
the DAS28 using the ESR (DAS28-ESR)6,
and with the DAS28-ESR, RA would be
even more likely to be classified as being
in remission when disease is in fact active.
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Figure 1 The contribution of each component of the 28-joint disease activity score using the C-reactive protein level (DAS28-CRP) to remission
(score <2.6 (solid horizontal line)) when other components are in the range of remission. Red dotted line represents TJC = 0 and blue dotted line
represents TJC = 1. The DAS28-CRP is composed of 4 components: CRP level (A), tender joint count (TJC) (B), swollen joint count (SJC) (C), and patient
global assessment of arthritis activity (D). in each graph, it is assumed that the three components other than the one depicted met the threshold for
remission (CRP 0.5, TJC 0 (red dashed lines) or 1 (blue dashed lines), SJC 0, patient global assessment 1). Note that when the TJC is 0, most values of
CRP and patient global assessment yield a DAS28 of <2.6 (‘remission’), and SJC <10 yields DAS28 ‘remission’.

One other major criterion was that
patients whose disease was in remission at 6
months or 12 months in a 2 year trial should
be likely to have both good and stable functional and radiographic outcomes later in
the same trial. Patients in whom DAS28
remission was achieved had worse radiographic outcomes than those achieving
remission according to other definitions (no
change in the Sharp score7 or the Sharp/
van der Heijde score).8 Ultimately, the
committee rejected DAS28 candidates as
definitions of remission because swollen
joint counts were too high to be consistent
with clinical remission and because DAS28
‘remission,’ even with the use of stricter
thresholds, did not predict good combined
functional and radiographic outcomes
as well as the predictive ability that was
observed using the remission definitions
selected by the committee.
Other studies carried out since the
publication of ACR/EULAR remission
criteria provided additional evidence that
the DAS28 should not be used to define
remission. Saleem et al9 demonstrated that
among patients whose RA was in remission
according to the DAS28, power Doppler
ultrasound showed considerable disease
activity unless disease was also in remission according to the SDAI. Lee et al10
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reported that joint pain was present and
persisted in patients whose disease was in
remission according to the DAS28 but was
absent if remission was classified according
to the Boolean definition. Analyses from
the AGREE trial of abatacept vs placebo11
confirmed that patients in whom remission was achieved according to the DAS28
subsequently had worse mean scores on
the Health Assessment Questionnaire
(HAQ)12 than those in whom remission
was attained according to the SDAI. Schoels
et al reported, from an analysis of 3 large
multicentre RA trials, that among patients
with a DAS28 of <1.9, those whose disease
was not in remission according to the ACR/
EULAR criteria still had an average of 2–3
swollen joints.13
Given the problems with use of the
DAS28 to define remission, why is it
so widely used? First, the DAS28 is a
commonly used disease activity measure
and it is easy to apply a threshold in
data already being acquired, although
the requisite elements of the ACR/
EULAR definitions of remission are also
acquired. Another potential reason relates
to industry-
sponsored RA trials. A definition based on a DAS28 of <2.6 yields
remission rates far higher than definitions endorsed by the ACR/EULAR, and

treatments therefore appear more efficacious with use of the DAS28. Further,
use of a definition that yields a higher
remission rate improves statistical power.
The same absolute difference in remission
rates between two drugs is more likely to
reach statistical significance when remission rates are higher. Finally, DAS28 use
is mandated by some regulatory agencies.
Many reports do not even include data on
other measures of remission.

When remission definitions
favour some treatments over
others

Reliance on the CRP level to define RA
remission is an emerging concern.14 CRP
is the second most heavily weighted variable in the DAS28 formula. The armamentarium for treatment of RA includes
effective biologic agents that have
different effects on CRP; interleukin-6
and JAK inhibitors both directly reduce
CRP, whereas abatacept and rituximab do
not. If the DAS28-CRP is used in a trial
comparing the efficacy of abatacept and
JAK inhibitors, even if effects on joint
counts and patient-
reported outcomes
are the same, JAK inhibitors would score
better, as seen in one recent trial.15 In
5

Ann Rheum Dis: first published as 10.1136/annrheumdis-2021-221653 on 16 November 2021. Downloaded from http://ard.bmj.com/ on June 29, 2022 by guest. Protected by copyright.

Editorial

Table 1 Proportion of patients with good outcomes (both radiographic and functional) in
three multicentre rheumatoid arthritis trials†
Candidate remission definition
TJC, SJC, and CRP level
Patients with good outcomes* all ≤1

TJC, SJC, CRP level, and patient global
assessment all ≤1

In remission, %

46

66

Not in remission, %

17

17

Positive likelihood ratio
 (95% CI)

3.1 (1.9 to 5.3)

7.2 (3.5 to 14.8)

*Based on remission status at 6 months after baseline. Good radiographic outcome was defined as a change of 0
in the Sharp/van der Heijde score between 12 months and 24 months after baseline. Good functional outcome was
defined as a change of 0 in the.Health Assessment Questionnaire between 12 and 24 months after baseline and a
score of ≤0.5 at both 12 and 24 months.
†Excluding patient global assessment compromises the ability to predict good outcomes (from ref. 1). TJC=tender
joint count; SJC=swollen joint count;.
CRP, C reactive protein.;

another trial comparing biologic agents,
the authors acknowledged avoiding
use of the DAS28-CRP because of this
bias.16 The ACR/EULAR provisional
criteria allow for remission definitions
that exclude acute-phase reactants, using
a 3-variable version of the Boolean definition and the Clinical Disease Activity
Index17 instead of the SDAI. Further,
while the full ACR/EULAR remission
definitions include acute-phase reactants,
they are not weighted as heavily as in the
DAS28-CRP (or the DAS28-ESR).

Concerns about inclusion of the
patient global assessment

Yet another concern about the provisional
definitions of remission has been championed by Ferreira et al.18 They point out
that a patient’s global assessment of their
arthritis activity often is based on considerations unrelated to current disease activity,
such as pain from joint damage, and that
this measure should not be included in
definitions of remission. The factors that
most influence the patient global activity
measure are pain and fatigue. Ferreira et al
analyses suggest that removing the patient
global assessment would not compromise the ability to predict later radiographic outcomes in RA, although they
acknowledge that patient global assessment is a powerful predictor of function
(as measured by the HAQ). High patient
global assessment scores not only correlate
with poor concurrent physical function,
but they identify patients whose physical
function is worsening.19 20 If patient global
assessment is removed, remission criteria
no longer predict future patient function
well.
In addition to its being the only patient-
reported outcome measure included in
6

remission definitions and the importance
of including the patient perspective, there
are other critical reasons to include patient
global assessment as a component of remission. First, the patient global assessment
reflects components of disease activity
that are otherwise not captured, including
fatigue and pain, as well as inflammation
in joints not included in a 28-joint count,
such as the feet and ankles. This may be
why high patient global assessment scores,
even when 28-joint counts are low, identify patients at high risk of later functional
loss. Second, the patient global assessment
is among the most sensitive, if not the
most sensitive, outcome measure in RA.20
It improves much more with active RA
treatment than with placebo, suggesting
that it provides a window into disease
activity related to systemic inflammation
not detected by tender and swollen joint
counts. Therefore, eliminating patient
global assessments from RA trial outcomes
would compromise the ability to distinguish the comparative efficacy of different
treatments. This would occur at a time
when, given the large armamentarium of
treatments available, there is a particular
need to maximise the ability to differentiate their efficacy. In addition, inclusion
of patient global assessment markedly
increases the likelihood that patients in
whom remission is attained will have both
good radiographic outcomes and good
functional outcomes later (table 1), and
ensures that the definition of remission
captures non-radiographic outcomes that
are important to patients.

Conclusions

With remission achievable in RA, making
the definition of remission stringent will
ensure that patients benefit from comprehensive control of their disease. The

DAS28 should not be used to define remission because, even with the use of low
thresholds, many patients whose disease
is in ‘remission’ will still have a number
of swollen joints and active disease. Also,
given its dependence on the CRP value,
use of the DAS28 makes it difficult to
differentiate efficacious treatments with
dissimilar effects on acute-phase reactant
levels. Defining remission without asking
patients to provide any information about
their disease activity—not to mention
failing to collect data on any patient-
reported outcomes—risks losing valuable
information on treatment efficacy.
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Intercepting psoriatic arthritis in
patients with psoriasis: buy one get
one free?

joint damage leading to functional impairment and long-term disability, eventually
to reducing the complications and socioeconomic impact of disease. Historically, the prevention of diseases, such as
T1DM, for example, with cyclosporine,
was marred by incomplete responses
1,2
3
4
and drug toxicity.8 Nonetheless, proof
Dennis G McGonagle, Alen Zabotti  , Abdulla Watad  ,
of concept for disease prevention was
Charlie Bridgewood,1,2 Gabriele De Marco,1,2
established. In this editorial, we discuss
5
5
emerging and conflicting evidence about
Andreas Kerschbaumer  , Daniel Aletaha  
early stage therapy for PsA. Specifically,
we will explore the concept of prescription of disease-
modifying antirheumatic
Psoriatic arthritis (PsA) mostly develops in PsO associates with other factors (eg, drugs (DMARDs), including biological
patients with an established diagnosis of arthralgia).3 Reducing this rate of PsA DMARDs (bDMARDs), in subjects with
psoriasis (PsO).1 Following the onset of development and identifying PsO subjects moderate-to-severe PsO, at no extra cost
PsA, structural articular damage and loss at higher risk for PsA progression is of to the health payers and no additional risk
of function often occur, leading to impair- paramount importance, especially given for patients, and the related impact on the
ment in quality of life above and beyond that many PsO therapies have been inde- interception of the evolution of PsO to PsA
that seen in PsO alone.2 PsO registry pendently verified as being efficacious for (figure 1A,B). We dubbed this approach
studies show a progression to PsA in established PsA. Therefore, by extension, ‘buy one, get one for free’, as beneficial
around 1.5%–3% per year in PsO subjects, these therapies might also be expected to effects on one manifestation of psoriatic
although figures may be even higher when work at the earliest stages of PsO- disease would result from interventions
prescribed to treat other, different signs or
associated inflammatory arthritis, where
symptoms.
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tissue diseases.7 They provide the unique the clinical presentation of PsO itself,
Medical Center, Tel-Hashomer, Israel
5
Department of Medicine III, Division of Rheumatology,
window of opportunity for therapeutic as present in 70% of subjects who
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interventions in the preclinical stage of will subsequently develop PsA.2 9 This
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disease. Interventions applied at this point, aspect of PsA disease interception is
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as the hypothesis goes, would minimise unique compared with other immune-
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disease burden and subsequent irreversible mediated disorders prevention, where
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