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The management of rheumatoid arthritis (RA) follows a treat-to-target approach, as recommended by guidelines from the Ameri-
can College of Rheumatology (ACR) and the European League Against Rheumatism (EULAR). RA treatment recommendations
include an emphasis on frequent disease activity assessments to optimize therapy, recognizing the possibility of timely therapies
to slow progression and improve long-term results. The evaluation of joint inflammation, pain, physical function, and clinical in-
dicators is required for comprehensive RA therapy. Current therapeutic goals include achieving low disease activity or remission
to enhance the quality of life (QoL) for patients. ACR-endorsed RA disease activity measures, such as the Disease Activity Score
in 28 Joints with erythrocyte sedimentation rate or C-reactive protein level, Simplified Disease Activity Index (SDAI), Clinical
Disease Activity Index (CDAI), Patient Activity Scale-II, and Routine Assessment of Patient Index Data 3, are recommended for
their precision and sensitivity in supporting treat-to-target strategies. The ACR and EULAR have implemented Boolean-based
and index-based remission criteria (SDAI and CDALI, respectively) to evaluate therapeutic effectiveness. The use of these markers
regularly aligns with the ACR guidelines, improving adherence to quality indicators in clinical practice and confirming the provi-
sion of high-quality RA therapy. This review examines disease activity, function, and QoL measurements in line with the ACR and
EULAR guidelines to aid doctors in treating Korean patients with RA.
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INTRODUCTION

Rheumatoid arthritis (RA) is an inflammatory joint disease
leading to structural joint damage, immobility, and changes in
quality of life (QoL) [1]. The guidelines from the American Col-
lege of Rheumatology (ACR) and the European League Against
Rheumatism (EULAR) were developed to guide physicians in
clinical decision-making [2,3]. The treat-to-target strategy was
endorsed by the 2015 ACR RA Treatment Guidelines [4]. To
comply with these guidelines, frequent RA disease activity eval-
uations must be performed as part of the standard treatment.

Effective and prompt therapy has the potential to reduce disease

activity and progression and improve long-term outcomes. Ef-
fective RA therapy requires a thorough evaluation of disease
activity, which includes measurement of joint inflammation,
pain, physical function, and various other clinical markers [2,3].
In this review, we aim to present assessment options for disease
activity, function, and QoL in RA patients that can be utilized in
clinical practice in Korea, focusing on the ACR and EULAR rec-
ommendations [5]. We outline measures for evaluating disease
activity, function, and QoL to ensure optimal disease manage-

ment.
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RECOMMENDATIONS

Every RA treatment should aim for remission or low disease
activity (LDA) [2,3]. This fundamental concept aligns with the
ACR's treat-to-target guidelines. Both the ACR and EULAR
have adopted Boolean-based and index-based remission defi-
nition (Table 1) [2,3]. Treatment options should be reassessed
within 3 months based on the effectiveness and tolerability of
disease-modifying antirheumatic drugs (DMARDs) [3]. Disease
activity levels are evaluated using ACR-endorsed RA disease
activity measurements or other validated composite measures
(Table 2) [2,3,5]. In cases of active disease, regular monitoring
should occur every 1 to 3 months [3]. If no improvement is ob-
served 3 months after starting treatment or if the goal is not met

within 6 months, therapeutic adjustments are necessary [2,3].

Table 1. ACR/EULAR definitions of remission in rheumatoid
arthritis

Boolean-based definition JelErsloEE
definition
Tender joint count <I* SDAI <3.3
Swollen joint count <I* CDAI£2.8

C-reactive protein <1 mg/dL

Patient global assessment <1 (on a 0~10 scale)

ACR: American College of Rheumatology, EULAR: European
League Against Rheumatism, SDAI: Simplified Disease Activity
Index, CDAI: Clinical Disease Activity Index. *For tender and
swollen joint counts, use of a 28 joint count may miss actively
involved joints, especially in the feet and ankles, and it is
preferable to include feet and ankles when evaluating remission.

The target endpoint should be established as soon as possible,
as the likelihood of achieving remission or LDA significantly
decreases if disease activity does not improve by at least 50%
within the first 3 months [6].

RA activity measures

The ACR has identified five preferred measures of RA disease
activity for routine clinical use to support a treat-to-target ap-
proach in RA management: Disease Activity Score in 28 Joints
with erythrocyte sedimentation rate or C-reactive protein level
(DAS28-ESR/CRP), Simplified Disease Activity Index (SDAI),
Clinical Disease Activity Index (CDAI), Patient Activity Scale-
II (PAS-II), and Routine Assessment of Patient Index Data 3
(RAPID3) (Table 2) [5]. These recommendations can guide
physicians in adopting a treat-to-target strategy for RA treat-
ment. The choice among these measures can be based on the

physician's preference.

1) DAS28: The DAS28 assesses disease activity using a 28
joint count and provides a continuous score. Unlike the original
DAS, it excludes joint grading and limits the joint count to 28.
The score can be calculated using either ESR or CRP levels. Ini-
tially, these two types were assumed interchangeable. However,
the cutoff thresholds for different disease activity stages were
lower for DAS28-CRP than for DAS28-ESR [7]. DAS28, SDAI,
and CDAI cut-off values were defined in Korean RA patients [8].

2) SDALIL: The SDALI has been validated in both clinical prac-

tice and research settings. It has demonstrated superior sen-

Table 2. Characteristics of disease activity measures of rheumatoid arthritis

Disease activity Time
Measure Formula Remission
Low Moderate High

DAS28  0.56 X Sqrt (28TJC)+0.28 X Sqgrt <2.6 2.61t0<3.2 3.2t0<h.1 >5.1 5 min+Lab

(28SJC)+0.70 X In(ESR)+0.014 X PtGA

OR
0.56 X Sqrt (28TJC)+0.28 X Sqrt (28SJC)+

0.36 X In(CRP+1)+0.014 X PtGA+0.96
SDAI 28SJC+28TJC+PtGA+PrGA+CRP <3.3 >3.3t0<11.0 >11.0 to <26 >26 2 to 5 min+Lab
CDAI 28SJC+28TJC+PtGA+PrGA <2.8 >2.81t0 10 >10to 22 >22 2to 5 min
PAS-II (HAQ-11x3.33+Pain VAS+PtGA VAS)/3 <0.25 >0.26t03.70 3.71t0<8.0 >8.0 2 min
RAPID3 MDHAQ+Pain VAS+PtGA VAS <3 4106 71012 >13 30sto2min

TJC: tender joint count, SJC: swollen joint count, Sqrt: square root, In: natural logarithm, Pt: patient, VAS: visual analogue scale, Pr: provider,
GA: global assessment, ESR: erythrocyte sedimentation rate, CRP: C-reactive protein level, HAQ-II: Health Assessment Questionnaire-ll,
MDHAQ: Multidimensional HAQ, Lab: laboratory, DAS28: Disease Activity Score in 28 Joints, SDAI: Simplified Disease Activity Index, CDAI:
Clinical Disease Activity Index, PAS-II: Patient Activity Scale-ll, RAPID3: Routine Assessment of Patient Index Data 3.
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sitivity and specificity compared to other composite scores in
predicting when physicians decide to adjust DMARD therapy
[9]. In addition, it demonstrates a strong correlation with sono-

graphic outcomes [10].

3) CDAL As a simplified version of the SDAI, the CDAI does
not necessitate measuring an acute-phase reactant but utilizes
the same assessments. It correlates strongly with other disease
activity scores, response criteria, joint damage progression, and
functional impairment [11]. CDAI allows for prompt treatment
decisions based solely on clinical criteria, including joint evalua-
tion, which are crucial target areas in RA. This feature is advan-
tageous in both clinical trials and practice, as it avoids potential
issues related to variability in acute-phase reactant measure-

ments across different laboratories.

4) PAS-II: The PAS-II is a composite index comprising a 0 to
10 visual analog pain scale, a Physician Global Assessment also
ranging from 0 to 10, and the Health Assessment Question-
naire-IT (HAQ-II) [12]. It includes fewer questions compared
to the original PAS and has been utilized to assess RA disease

activity among Korean patients [13].

5) RAPID3: RAPID3 extends from the RAPID and relies
solely on patient-reported outcomes, making it simple for
patients to complete in clinic or at home. Unlike formal joint
counts, RAPID3 does not require assessment of swollen joints
but provides quantitative disease activity information compa-
rable to DAS28, CDALI, or SDAI [14]. RAPID3 has proven to be
a valuable disease activity index with results equivalent to those
of DAS28, CDAI, and SDAI in Korean RA patients [15].

Remission criteria

The ACR and the EULAR collaborated to establish definitions
of remission for use in clinical studies and practice. The ACR/
EULAR remission criteria include definitions based on Boolean
criteria or indices like the SDAI or CDAI (Table 1) [2,3]. These
definitions have been extensively validated and are recognized
for their ability to predict excellent radiographic outcomes bet-
ter than other metrics such as DAS28 [16]. Both the US Food
and Drug Administration and the European Medicines Agency
have approved these remission criteria for use by pharmaceuti-
cal companies in clinical research and drug development. The
SDAI and CDAI remission criteria, included in the index-based

ACR/EULAR provisional definitions of remission as well as
Boolean-based criteria, are not only more stringent but also
more reliable than the DAS28 remission criteria, particularly be-
cause they demonstrate consistent results across different types

of therapies.

QUALITY OF LIFE

QoL is a comprehensive term encompassing individuals' per-
spectives, satisfaction, and evaluations across various aspects of
life, including physical health, functioning, psychological well-
being, social roles, and relationships [17]. Health-related quality
of life (HRQoL) specifically focuses on aspects related to illness,
such as physical, social, functional, and psychological health.
Measures of HRQoL provide subjective assessments across di-
mensions including pain, physical functioning, anxiety, depres-
sion, cognitive aspects like attention and memory, and social
dimensions such as self-esteem and interpersonal relationships
[18]. HRQoL is negatively impacted by high cumulative disease
activity, functional limitations, as well as feelings of sadness and
anxiety. Assessing functional status or QoL involves objective
evaluation, often supplemented by patient-reported functional

assessment tools alongside medical history and clinical findings.

Physical function evaluation

Physical function evaluation given the significant impact of
active RA on physical function, tools designed to assess physical
function serve as important markers of disease activity. Among
the measures recommended for routine clinical use, the ACR
identifies three as particularly suitable: the HAQ-II, the Multi-
dimensional HAQ (MD-HAQ), and the Patient-Reported Out-
comes Measurement Information System Physical Function 10-
item Short Form (PROMIS PF-10a) [5].

1) HAQ-II: The HAQ was created because it is extensive (34
questions) and has some psychometric problems with score lin-
earity and question clarity (https://www.forwarddatabank.org/
calculator) [19]. The HAQ-II consists of 10 questions, each rated
on a scale of four levels of difficulty. Half of these questions were
directly adapted from the original HAQ and, like the HAQ, are
scored from 0 to 3. The HAQ-II is less difficult to respond to
and score than the HAQ. Korea HAQ, but not HAQ-II is avail-
able and validated in Korean [20].
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2) MD-HAQ: The modified HAQ (M-HAQ) was created
to address the original HAQ's extensive questionnaire, which
could be time-consuming to complete. The M-HAQ reduces the
number of questions to one or two per category, and calculates
an overall score based on the average of these eight categories.
Subsequently, the MD-HAQ was developed as an extension of
the M-HAQ, expanding the questionnaire to 14 items in total
(https://www.rheumguide.ca/rapid3.html) [21]. MD-HAQ was
used as part of RAPID3 disease activity. MD-HAQ is available
and validated in Korean [22].

3) PROMIS PF-10a: The PROMIS PF-10a is a concise patient
questionnaire designed for assessing functional capacity, serving
as an additional patient-reported tool (http://www.healthmea-
sures.net) [23]. It includes 10 questions about physical function,
with responses graded on a 5-point scale ranging from "not at
all" to "cannot accomplish.” The PROMIS PF-10a is available
and validated in Korean [24].

4) EQ-5D: The EuroQoL-5 dimension (EQ-5D) is a stan-
dardized tool utilized for measuring HRQoL (https://euroqol.
org) [1]. Developed by the EuroQoL Group, it is extensively
employed in clinical and economic evaluations of health and
healthcare. The EQ-5D's descriptive system includes five dimen-
sions: mobility, self-care, usual activities, pain/discomfort, and
anxiety/depression, making it particularly pertinent for assess-
ing RA patients. The EQ-5D is available and validated in Korean
[25].

CONCLUSION

The current goal of RA treatment is to achieve either disease
remission or a state of LDA to improve patients' QoL. The
ACR supports five RA disease activity measures: DAS28-ESR/
CRP, SDAI, CDAI, PAS-II, and RAPID3. These measures are
endorsed for their accurate representation of disease activity, re-
sponsiveness to changes in disease status, ability to discriminate
between different levels of disease activity (low, moderate, high),
and inclusion of remission criteria. By incorporating these vali-
dated RA disease activity tools, Korean physicians can effectively
implement treat-to-target strategies in RA therapy, thereby,
enhancing adherence to treatment recommendations in clini-
cal practice. Moreover, the regular use of these measurements

will enable physicians to deliver high-quality RA treatment that
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aligns with acceptable quality indicators.
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