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American College of Rheumatology/European League
Against Rheumatism Remission Criteria for |
Rheumatoid Arthritis Maintain Reliable Performance

When Evaluated in 44 Joints

Yuko Kaneko, Harumi Kondo, and Tsutomu Takeuchi

ABSTRACT. Objective. To investigate the performance of the new remission criteria for theumatoid arthritis (RA)

in daily clinical practice and the effect of possible misclassification of remission when 44 joints are
assessed.

Methods. Disease activity and remission rate were calculated according to the Disease Activity Score
(DAS28), Simplified Disease Activity Index (SDAI), Clinical Disease Activity Index (CDAI), and a
Boolean-based definition for 1402 patients with RA in Keio University Hospital. Characteristics of
patients in remission were investigated, and the number of misclassified patients was determined —
those classified as being in remission based on 28-joint count but as nonremission based on a 44-joint
count for each definition criterion. :

Results. Of all patients analyzed, 46.6%, 45.9%, 41.0%, and 31.5% were classified as in remission
in the DAS28, SDAI, CDAI, and Boolean definitions, respectively. Patients classified into remission
based only on the DAS28 showed relatively low erythrocyte sedimentation rates but greater swollen
joint counts than those classified into remission based on the other definitions. In patients classified
into remission based only on the Boolean criteria, the mean physician global assessment was greater
than the mean patient global assessment. Although 119 patients had < 1 involved joint in the 28-joint
count but > 1 in the 44-joint count, only 34 of these 119 (2.4% of all subjects) were found to have
been misclassified into remission.

Conclusion. In practice, about half of patients with RA can achieve clinical remission within the
DAS28, SDAI, and CDAI; and one-third according to the Boolean-based definition. Patients
classified in remission based on a 28-joint count may have pain and swelling in the feet, but misclas-
sification of remission was relatively rare and was seen in only 2.4% of patients under a Boolean
definition. The 28-joint count can be sufficient for assessing clinical remission based on the new

remission criteria. (J Rheumatol First Release June 15 2013; doi:10.3899/jrheum.130166)

Key Indexing Terms:
RHEUMATOID ARTHRITIS

Therapeutic developments over the past several decades in
the treatment of rheumatoid arthritis. (RA) have made
remission an achievable goal. While different remission
criteria had been used, new criteria have recently been
presented by the American College of Rheumatology (ACR)

and the European League Against Rheumatism (EULAR):

the index-based criteria defined as a Simplified Disease
Activity Index (SDAI) of < 3.3 and a Boolean-based
definition requiring 4 criteria to be < 1 [patient global
assessment (PGA; in cm), swollen and tender joint counts
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REMISSION CRITERIA 44 JOINTS VERIFICATION

(SJC, TIC), and C-reactive protein (CRP; in mg/dl)].
Definitions for clinical practice were also proposed: a
Clinical Disease Activity Index (CDAI) level of <2.8 and a
Boolean-based definition requiring 3 criteria to be < 1,
eliminating the CRP. In the past, the most widely used
criteria were the Disease Activity Score (DAS) and DAS28,
with 44 and 28 joints assessed, respectively. While the
44-joint count is more comprehensive, the 28-joint count
correlates well with the full joint count??# and is easier to
assess and more convenient in daily practice; the newly
suggested criteria are also based on a 28-joint count.
However, the 28-joint count excludes evaluation of ankle
and foot joints, potentially leading to misclassification of
patients to remission status, particularly if the patient has
disease activity only in the ankles and feet.

While van Tuyl, et al® did report that residual disease
activity in the forefeet had a limited effect on outcome using
a 38-joint count, it remains unclear whether using only a
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28-joint count is sufficiently accurate in evaluating
remission, because the van Tuyl team did not assess activity
in the ankles. We assessed the performance of the new
remission criteria in daily clinical practice and evaluated the
effects of possible misclassification of remission on their
performance when 44 joints are assessed instead of 28.

MATERIALS AND METHODS

All patients with RA in Keio University Hospital were evaluated
cross-sectionally in the period December 2011 to February 2012. Joint
counts were assessed by 6 rheumatologists, all of whom had at least 10
years’ experience. The 44-joint count includes ankle (n = 2), metatarsopha-
langeal (n = 10), sternoclavicular (n = 2), and acromioclavicular (n = 2)
joints, as well as the usual 28-joint count.

Findings for laboratory data included CRP, erythrocyte sedimentation
rate (ESR), and matrix metalloproteinase-3 (MMP-3). Patient pain, patient
global assessment (PGA), and physician global assessment (PhGA) were
measured on a visual analog scale ranging from 0 to 100 mm. A Health
Assessment Questionnaire (HAQ) was filled out by each patient.

We first classified patient disease activity into states of remission and
low, moderate, and high activity, based on DAS28, SDAI, and CDAI
values, and then examined the number of criteria that were satisfied under
a Boolean-based definition. We also assessed the characteristics of patients
in remission according to each definition and then evaluated the number of
misclassified patients — those classified into remission based on a 28-joint
count but as nonremission based on a 44-joint count for each definition
criterion. In addition, for patients with an involved joint count < 1 in the
28-joint count but > | in the 44-joint count (meaning they could have been
misclassified into remission under the Boolean definition) who were not
classified into remission, variables that prevented them from being misclas-
sified were also investigated.

Comparisons of mean values were performed using Student’s t test with
IBM SPSS version 20.0 (IBM Corp.).

RESULTS

Characteristics of all study patients and those in remission
for each definition. Of the 1449 patients with RA in our
hospital, 47 were excluded because of insufficient data,
resulting in a total of 1402 patients (83% female) included
in study analysis. Mean patient age was 60.1 years, mean
disease duration 10.9 years, and mean DAS28 was 2.8.
About half the patients were treated with a biologic agent
(Table 1).

Characteristics of patients in remission according to
DAS28, SDAI, and CDALI values as well as Boolean-based
criteria are shown in Table 1. The remission rates were
46.6% in DAS28, 45.9% in SDAI, 41.0% in CDAI, and
31.5% under a Boolean definition. The mean value of HAQ
score was significantly better in patients in remission under
the Boolean definition than in those deemed to be in
remission based on the other definitions.

Comparison of characteristics of patients.in various
remission states by definition. We compared the character-
istics of patients whose remission status varied among the 4
sets of remission criteria (Table 2). Patients classified into
remission based only on the DAS28 showed relatively low
ESR but higher PGA values and SJC than those classified
into remission based on the other definitions, while those

classified into nonremission using only DAS28 showed
relatively high ESR. Although few patients were classified
into remission only by the Boolean definition, their mean
PhGA was greater than their mean PGA score.

Possible misclassification with assessment of 44 joints
instead of 28 joints. We then investigated the effect of
possible misclassification into remission on the performance
of each remission definition when 44 joints were assessed
instead of the 28-joint count. The numbers of patients
classified into remission using the 28-joint count but as
nonremission with the 44-joint count were 38, 40, 36, and
34 under the DAS28, SDAI, CDAI, and Boolean defini-
tions, respectively, which means the possible remission rate
would be 43.9%,43.1%, 38.4%, and 29.0% according to the
44-joint count. Although the effect of possible misclassifi-
cations on performance was smallest using the Boolean
definition, the difference was modest (Figure 1A).

A total of 119 patients (8.5% of all subjects) had < 1
involved joint in the 28-joint count but > | in the 44-joint
count, indicating the potential for misclassification into
remission using the Boolean definition. However, only 34 of
these 119 patients (2.4% of all subjects) were actually
misclassified into remission, which was averted largely due
to the presence of high PGA (45%), high SJC (1%), high
TIC (1%), high CRP (1%), or a combination of several
findings (24%) (Figure 1B). Given these findings, the
remission rate could have potentially decreased from 31.5%
to 29.0% using a Boolean definition when 44 joints were
assessed.

DISCUSSION

Our study investigated effects of possible misclassification
of remission on the performance of new ACR/EULAR
remission criteria when 44 joints are assessed instead of 28,
and we found that misclassification was relatively rare and
was seen only in 2.4% of patients under a Boolean
definition.

Although assessment of all joints is clearly required in a
patient assessment, a 28-joint count has frequently been
used because it has been recognized to provide as much
information as a full joint count with considerably greater
feasibility. However, there should be a compromise between
comprehensiveness and feasibility®, and several groups
have studied the residual disease activity in feet and ankles
of patients in remission using a reduced joint count.
Landewé, et al showed that remission defined by DAS28,
which excludes ankles and feet, is inferior to the original
DAS definition because of residual swelling and tenderness
in the ankles and feet’. Kapral, et al compared the extended
joint count with the limited joint count in DAS28 and SDAI,
noting a negligible difference in findings, because other
components of remission criteria would be higher in patients
with foot joint involvement, helping to avoid misclassifi-
cation®. In our study, we noted only a modest effect of
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