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a b s t r a c t 

Background: Clinical remission is an attainable goal for Rheumatoid Arthritis (RA). However, data on RA 

remission rates from multinational studies in the Asia-Pacific region are limited. We conducted a cross- 

sectional multicentric study to evaluate the clinical remission status and the related factors in RA patients 

in the Asia-Pacific region. 

Methods: RA patients receiving standard care were enrolled consecutively from 17 sites in 11 countries 

from APLAR RA SIG group. Data were collected on-site by rheumatologists with a standardized case- 

report form. Remission was analyzed by different definitions including disease activity score using 28 

joints (DAS28) based on ESR and CRP, clinical disease activity index (CDAI), simplified disease activity 

index (SDAI), Boolean remission definition, and clinical deep remission (CliDR). Logistic regression was 

used to determine related factors of remission. 

Findings: A total of 2010 RA patients was included in the study, the overall remission rates were 62 • 3% 

(DAS28-CRP), 35 • 5% (DAS28-ESR), 30 • 8% (CDAI), 26 • 5% (SDAI), 24 • 7% (Boolean), and 17 • 1% (CliDR), respec- 

tively, and varied from countries to countries in the Asia-Pacific region. Biological and targeted synthetic 

disease-modifying antirheumatic drugs (b/tsDMARDs) prescription rate was low (17 • 9%). Compared to pa- 

tients in non-remission, patients in remission had higher rates of b/tsDMARDs usage and lower rates of 
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GC usage. The favorable relate  

articular manifestations (EAM),  

to remission. 

Interpretation: Remission rat  

b/tsDMARDs and less GC usage  

remission in the Asia-Pacific re
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. Introduction 

Rheumatoid arthritis (RA) is a chronic autoimmune inflamma- 

ory disease characterized by symmetrical polyarthritis and results 

n dysfunction, work disability, reduced quality of life, and short- 

ned life expectancy. Current treatment guidelines recommend the 

arly use of disease-modifying antirheumatic drugs (DMARDs) in a 

treat-to-target’ (T2T) strategy that aims to achieve disease remis- 

ion or at least low disease activity (LDA). Clinical remission in RA 

atients is defined as the absence of signs and symptoms of signif- 

cant inflammation, which can be variously defined by several in- 

truments including DAS28, CDAI, SDAI, Boolean remission criteria, 

liDR and other clinical definitions (such as RAPID3, MD, Clin28, 

tc.) . [1-8] 

Recently, rapid diagnosis and response to treatment modifica- 

ions with tight monitoring and control have facilitated the in- 

uction and maintenance of remission in RA patients. Many well- 

esigned registries and studies have documented the remission 

ate and status in RA patients, indicating that RA remission rate 

aried in different countries and centers. A study including 24 

ountries in the Euro-American region showed that 19 • 6% and 

3 • 8% of RA patients achieved remission according to DAS28-ESR 

nd CDAI. [9] Other single-country studies have been conducted 

howing that clinical remission rate was low in the Asia-Pacific re- 

ion, such as 14 • 6% in Thailand, 20 • 0% in India, and 29 • 5% in China

or DAS28-ESR. [ 6 , 10 , 11 ] However, there is no data about RA remis-

ion rate of multinational study in the Asia-Pacific region. Herein, 

his study was performed to assess the remission rates in a large- 

cale multicentric study in the Asia-Pacific region, and analyze the 

actors related to remission according to various remission defini- 

ions. 

. Methods 

.1. Study design and population 

This is a multinational real-life cross-sectional study. Adult pa- 

ients ( ≥18 years of age at entry) who fulfilled the American Col- 

ege of Rheumatology (ACR) 1987 criteria or the 2010 ACR/EULAR 

lassification criteria of RA were collected from 17 centers in 11 

ountries in the Asia-Pacific region (including China (Mainland 

nd Hong Kong), Singapore, Bangladesh, Indonesia, Thailand, Japan, 

alaysia, Vietnam, India, Kuwait and Nepal). 

.2. Data Collection 

Data collection was from December 2017 to February 2019. The 

tudy was approved by the ethics committee of each center. Physi- 

ians completed a standardized case report form for each patient. 

emographic features collected included age at the data collec- 

ion, sex, weight, height, ethnic group, education level, work sta- 

us, smoking, and family history. Clinical characteristics collected 

ncluded the locations and numbers of affected joints, disease du- 

ation, morning stiffness, extra-articular manifestations (EAM), and 
2 
d factors were male sex, younger age, fewer comorbidities, fewer extra-

 and use of b/tsDMARDs, while treatment with GC was negatively related

es were low and varied in the Asia-Pacific region. Treatment with

 were related to higher remission rate. There is an unmet need for RA

gion. 

© 2021 The Authors. Published by Elsevier Ltd. 
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omorbidities. Laboratory variables included erythrocyte sedimen- 

ation rate (ESR), C-reactive protein level (CRP), the level of anti- 

yclic citrullinated protein (CCP) antibody, and rheumatoid fac- 

or (RF) were also collected. Information on current therapeutic 

egimes was also included: therapy with csDMARDs, biologic or 

argeted synthetic DMARDs (b/tsDMARDs), and GC. DMARDs that 

atients received for fewer than 3 months prior to inclusion were 

ot included in this report. 

Clinical assessment included pain visual analog scale (pVAS, 0- 

0cm scale), fatigue visual analog scale (fVAS, 0-10cm scale), VAS 

cores for the physician’s global (Ph Global score) and patient’s 

lobal (Pt Global score) (both on a 0-10cm scale), and health as- 

essment questionnaire disability index (HAQ-DI). 

.3. Definitions of remission and therapeutic regimes 

Remission rates were analyzed according to the following def- 

nitions: (1) DAS28-ESR < 2 • 6; (2) DAS28-CRP < 2 • 6; (3) CDAI ≤2 • 8;

4) SDAI ≤3 • 3; (5) Boolean-based definition: patients satisfy all of 

he following: tender joint count (TJC) ≤1; swollen joint count 

SJC) ≤1; CRP ≤1 mg/dl; patient global assessment ≤1[range 0–10]; 

6) CliDR: patients have no swollen or tender joint with normal 

SR and CRP level ( < 0.8mg/dl). 

We divided the therapeutic regimes into 5 categories, including 

sDMARD monotherapy, csDMARDs combination (two or more cs- 

MARDs), GC co-prescribed with csDMARDs (csDMARDs not spec- 

fied as single or combination), GC monotherapy, and b/tsDMARDs 

ith or without csDMARDs. 

.4. Statistical analysis 

The study was planned to collect a conservative estimate of 

00 participants in each country or region. Demographic and dis- 

ase characteristics were described as median (interquartile range, 

QR) or proportions (%). The t test, chi-square, one-way analysis of 

ariance and Kruskal-Wallis test were used to compare differences 

etween groups, respectively. Remission rates were presented as 

ercentages. Relationship between the remission and clinical fea- 

ures was analyzed by univariable logistic regression, and the re- 

ults were expressed the odds ratio (OR) with 95% confidence in- 

erval (CI). P-value < 0 • 1 was considered as the cut-off for inclusion 

f the variables in a multivariable model. Related factors of remis- 

ion were identified using backward stepwise multivariable logis- 

ic regression and P-values < 0 • 05 were considered as significant. 

issing data were omitted and the remaining data were analyzed 

n the study. Analysis was performed with the IBM SPSS, V24, PASS 

Version 15) and GraphPad Prism V8.0. 

.5. Role of the funding source 

The funders and sponsors of the study did not participate in 

tudy design, data collection, data analysis, data interpretation, or 

riting of the report. All authors had full access to all the data in 

he study. The corresponding author was responsible for the deci- 

ion to submit for publication. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
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Figure 1. Multivariable model of remission rate in different countries in the Asia-Pacific region: a DAS28-ESR; b Boolean Criteria; c CliDR 

Table 1 

Demographic characteristics of patients. 

All patients (n = 2010) 

Female, n (%) 1664/2001 (83 • 2) 

Age, yrs, median (IQR) 54 • 7 (46 • 0, 62 • 0) 

Disease duration, months, median (IQR) 70 • 0 (28 • 7, 141 • 3) 

TJC28, median (IQR) 1 (0, 3) 

SJC28, median (IQR) 0 (0, 2) 

DJC28, median (IQR) 0 (0, 0) 

Morning Stiffness > 30min, n (%) 333/667 (49 • 9) 

HAQ-DI, median (IQR) 0 • 19 (0 • 00, 0 • 75) 

Pain VAS, median (IQR) 2 • 00 (0 • 10, 4 • 50) 

Fatigue VAS, median (IQR) 1 • 50 (0 • 00, 4 • 00) 

Patient global VAS, median (IQR) 2 • 00 (0 • 60, 4 • 13) 

Physician global VAS, median (IQR) 2 • 00 (0 • 10, 3 • 00) 

High education, n (%) 502 /1532(32 • 8) 

Full-time work, n (%) 563 /1390(40 • 5) 

BMI, kg/m 

2 , median (IQR) 23 • 4 (20 • 7, 27 • 3) 

Family history, n (%) 285 /1751(16 • 3) 

EAM, n (%) 333 /1749(19 • 0) 

Smoking 

Never, n (%) 1652 /1900(87 • 0) 

Former, n (%) 156 /1900(8 • 21) 

Current, n (%) 92 /1900(4 • 84) 

RF, n (%) 1167/1523 (76 • 6) 

Anti-CCP, n (%) 999/1394(71 • 7) 

ESR, mm/h, median (IQR) 25 • 0 (13 • 0, 45 • 0) 

CRP, mg/dL, median (IQR) 0 • 57 (0 • 22, 1 • 90) 
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. Results 

.1. Demographic and disease characteristics of the patients 

Patients’ characteristics are presented in Table 1 . Eighty-three 

ercent of patients were female, and the female: male ratio was 

:1. The median age was 54 • 7 (46 • 0, 62 • 0) years, and the median

isease duration was 70 • 0 (28 • 7,141 • 3) months. Rates of Patients

ith positive RF or anti-CCP were 76 • 6% (1167/1523) and 71 • 7%
Table 2 

Comparison of remission rates in different countries. 

Total Mainland Hong Kong Bangladesh Indonesia Thailand Ja

DAS28-ESR (%) 35 • 5 30 • 8 39 • 8 9 • 00 ∗ 18 • 8 33 • 1 4

DAS28-CRP (%) 62 • 3 52 • 9 72 • 0 13 • 9 ∗ 64 • 7 63 • 6 7

CDAI (%) 30 • 8 13 • 9 26 • 5 9 • 00 35 • 0 36 • 9 4

SDAI (%) 26 • 5 10 • 2 26 • 5 2 • 27 ∗ 20 • 1 16 • 7 4

Boolean (%) 24 • 7 22 • 1 25 • 3 2 • 25 ∗ 12 • 4 14 • 7 3

CliDR (%) 17 • 1 14 • 5 20 • 5 3 • 23 5 • 08 1 • 72 ∗ 2

∗ Comparing to other countries and regions, P < 0 • 0 0 01. 

3 
999/1394). Details of demographic and disease features of patients 

rom different countries are shown in Supplementary Table 1. 

.2. Comparison of remission rates with different definitions 

As illustrated in Table 2 , there was wide variation of remission 

ates according to different definitions. Remission rates calculated 

sing various definitions were 62 • 3% for DAS28-CRP, followed by 

5 • 5% for DAS28-ESR, 30 • 8% for CDAI, 26 • 5% for SDAI, 24 • 7% for

oolean, and 17 • 1% (CliDR), respectively. 

Among 11 countries, the remission rates ranged from 13 • 9%- 

7 • 1% for DAS28-CRP, 6 • 25%-58 • 5% for DAS28-ESR, 3 • 57%-54 • 3%

or CDAI, 2 • 27%-54 • 9% for SDAI, 2 • 25%-51 • 9% for Boolean crite-

ia, and 1 • 72%-38 • 4% for CliDR, which was consistent with the 

verall tendency. Remission rates varied greatly in different coun- 

ries. The variance between the highest and lowest remission 

ate in different countries was from 36 • 7% to 63 • 3% ( Table 2 ).

atients from Kuwait and Japan had significantly higher remis- 

ion rates compared to Mainland China, while the remission rates 

f Bangladesh, Indonesia, and Vietnam were lower according to 

AS28-ESR, Boolean and CliDR definition ( Figure 1 ) (p < 0 • 001).

omparing to RA patients from other countries, patients from 

uwait and Japan had higher b/tsDMARDs prescription, while pa- 

ients from Bangladesh, Indonesia, and Vietnam had higher TJC 

ounts, higher Patient Global score, and higher ESR levels. More- 

ver, b/tsDMARDs usage rate of patients from Bangladesh was 

nly 4.0%, and patients from Vietnam had higher usage of GC co- 

rescribed with csDMARDs (Supplementary table 1). 

.3. Therapeutic regimes and remission 

There were 80.7% (1598/1980) of patients using csDMARD. GC 

ombined with csDMARDs were used in 23 • 7% (470/1980), while 

3 • 2% (459/1980) patients received csDMARDs combination ther- 

py, and 21 • 4% (424/1980) patients received csDMARD monother- 
pan Malaysia Singapore Vietnam India Kuwait Nepal Difference 

between lowest 

to highest 

8 • 2 33.0 34 • 9 6 • 25 ∗ 23 • 8 58 • 5 ∗ 17 • 2 52 • 2 
4 • 6 44 • 4 70 • 2 22 • 3 ∗ 76 • 8 77 • 1 ∗ 37 • 9 63 • 3 
2 • 7 14 • 0 32 • 9 3 • 57 ∗ 9 • 47 54 • 3 ∗ 19 • 0 50 • 7 
2 • 6 2 • 53 25 • 4 4 • 46 8 • 99 54 • 9 ∗ 19 • 0 52 • 6 
6 • 4 3 • 41 ∗ 18 • 7 2 • 68 ∗ 10 • 1 51 • 9 ∗ 10 • 3 49 • 6 
6 • 3 5 • 13 7 • 88 2 • 68 2 • 56 38 • 4 ∗ 10 • 3 36 • 7 
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py. B/tsDMARDs was used in 17 • 9% (354/1980) of patients, while 

 • 6% (32/1980) RA patients was on GC monotherapy. The most 

ommonly used csDMARDs were methotrexate (63 • 7%), hydroxy- 

hloroquine (27 • 2%), leflunomide (16 • 8%), and sulfasalazine (15 • 9%) 

n the Asia-Pacific region. Other csDMARDs, including Igurati- 

od (40/1980 (2.0%)), Tacrolimus (19/1980 (1.0%)), Mycopheno- 

ate mofetil (3/1980 (0.2%)), and cyclophosphamide (1/1980 (0.1%)), 

ere also used by patients. There were 18 • 9% (238/1262) of pa- 

ients with methotrexate < 10mg, while 3 • 3% (18/538) of patients 

eceived GC > 10mg. TNF inhibitors (TNFi) as the most commonly 

rescribed bDMARDs, were used in 7 • 7% (153/1980) of patients. In 

ddition, 4 • 8% (95/1980), 2 • 6% (51/1980), 1 • 8% (36/1980), and 1 • 0%

19/1980) of patients received IL-6 inhibitor (tocilizumab), anti- 

D20 mAb (rituximab), CTLA4-Ig (abatacept), and JAK inhibitor 

Tofacitinib and Baricitinib), respectively. Therapeutic regimes in 

ifferent countries are shown in Supplementary table 2. 

We compared therapeutic regimes in remission or non- 

emission patients based on different definitions. Compared to pa- 

ients not in remission, patients in remission had significantly 

igher rates of b/tsDMARDs, and lower rates of GC usage ( Table 3 )

p < 0.0 0 01). 

We further compared the remission rates among groups us- 

ng different bDMARDs or tsDMARDs ( Table 4 ). The results showed 

hat there was no significant difference between bDMARDs or tsD- 

ARDs for remission rates. 

.3. Factors related to remission 

Univariable logistic regression analysis was performed to an- 

lyze the relationship between variables and treatment outcome 

ased on various remission definitions (Supplementary table 4). 

ale sex, fewer comorbidities and EAM, and high education 

evel were positively related to remission. Comparing to csDMARD 

onotherapy, treatment with GC monotherapy or co-prescribed 

ith csDMARDs were related to non-remission, while b/tsDMARDs 

sage was related to remission according to different criteria (all 

 < 0 • 05). 

The results of multivariable logistic regression analysis were 

epresented in Table 5 . The likelihood of being in remission was 

igher in patients with male sex, younger age, fewer EAM and co- 

orbidities, while csDMARDs combination, GC monotherapy and 

o-prescribed with csDMARDs were negatively related to remission 

ates according to DAS28-ESR criteria. Based on Boolean criteria, 

sDMARD co-prescribed with GC was related to non-remission of 

A, while b/tsDMARDs prescription was related to RA remission. 

actors related to RA remission according to all criteria was pre- 

ented in Table 5 . 

. Discussion 

In this large-scale multinational study in the Asia-Pacific region, 

he pooled remission rates were varied from 17 • 1% to 62 • 3% ac-

ording to different remission criteria. The highest remission rate 

as for DAS28-CRP, followed by DAS28-ESR, CDAI, SDAI, Boolean, 

nd CliDR. We identified that several factors were related to RA re- 

ission based on different criteria in this dataset, including demo- 

raphic data (age and sex), clinical features (EAM and comorbidi- 

ies) and therapeutic regimes (csDMARDs, GC and b/tsDMARDs us- 

ge). The results showed that remission using stringent criteria in- 

luding CliDR, Boolean and SDAI definition, was an achievable goal 

n selected patients in the Asia-Pacific region. 

There are already some registries illustrating that RA remission 

ate has increased over the years, which may have resulted from 

arly diagnosis and T2T strategy of RA. [12-14] In this study, RA 

atients achieved the highest remission rate according to DAS28- 

RP (62 • 3%), higher than DAS28-ESR, which was consistent with 
4 
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Table 4 

Comparison of the remission rate in different b/tsDMARDs 

Remission criteria TNFi n = 153 IL-6i n = 95 Anti-CD20 mAb n = 51 CTLA4-Ig n = 36 JAKi n = 19 P value 

DAS28-ESR, n (%) 71 (47 • 0) 59 (62 • 8) 29 (56 • 9) 17 (47 • 2) 9 (47 • 4) 0 • 15 

DAS28-CRP, n (%) 115 (76 • 2) 73 (78 • 5) 32 (66 • 7) 28 (77 • 8) 11 (64 • 7) 0 • 46 

CDAI, n (%) 73 (49 • 0) 39 (41 • 5) 27 (52 • 9) 20 (55 • 6) 6 (33 • 3) 0 • 34 

SDAI, n (%) 70 (47 • 3) 39 (42 • 4) 24 (50 • 0) 20 (55 • 6) 6 (33 • 3) 0 • 50 

Boolean, n (%) 74 (48 • 7) 34 (36 • 2) 23 (47 • 9) 19 (52 • 8) 7 (36 • 8) 0 • 25 

CliDR, n (%) 45 (29 • 4) 31 (33 • 0) 20 (40 • 0) 10 (27 • 8) 4 (21 • 1) 0 • 51 

Table 5 

Multivariable analysis of different remission criteria 

DAS28-ESR DAS28-CRP CDAI SDAI Boolean CliDR 

Sex 

male 

female 0 • 28 (0 • 17, 0 • 47) 0 • 50 (0 • 29, 0 • 88) ns ns ns 0 • 46 (0 • 24, 0 • 88) 

Age (years) 0 • 98 (0 • 97, 1 • 00) 0 • 986 (0 • 97,0 • 99) ns ns ns ns 

Duration (months) ns 1 • 003 (1 • 001, 1 • 005) ns ns ns ns 

Comorbidities 0 • 62 (0 • 42, 0 • 92) ns ns ns ns 0 • 61 (0 • 44, 0 • 85) 

EAM 0 • 58 (0 • 36, 0 • 95) ns ns ns ns ns 

Drug mode 

csDMARD monotherapy 

csDMARDs combination 0 • 51 (0 • 30, 0 • 88) 0 • 57 (0 • 33, 0 • 93) ns 0 • 52 (0 • 30, 0 • 92) ns ns 

csDMARDs with GC 0 • 40 (0 • 25, 0 • 64) 0 • 35 (0 • 22, 0 • 56) 0 • 54 (0 • 32, 0 • 91) 0 • 40 (0 • 24, 0 • 67) 0.47 (0.26, 0.85) ns 

GC monotherapy 0 • 19 (0 • 04, 0 • 91) 0 • 14 (0 • 05, 0 • 44) ns ns ns ns 

b/tsDMARDs with or without 

csDMARDs 

ns ns ns 2 • 00 (1 • 2, 3 • 4) 2.69 (1.50, 4.81) 2 • 4 (1 • 2, 4 • 8) 

ns: no significance; All P < 0 • 05 
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ther studies. [ 6 , 9 , 15 , 16 ] Remission rate based on CDAI was 30 • 8%,

igher than SDAI (26 • 5%), which might be owing to elevated CRP 

evels in this cohort. Several studies suggested that Boolean remis- 

ion is one of the most stringent criteria and more likely to pre- 

ent the progression of functional disability. [17] However, a sub- 

tantial proportion of patients with one tender or swollen joint 

re categorized as being in Boolean remission while they were still 

aving residual disease activity. Presenting as clinical deep remis- 

ion criteria, CliDR might be feasible in daily practice, which was 

hown in other studies. [ 6 , 18 ] There was significant variance of re-

ission rates among different countries, which could be owing to 

iscrepancy in TJC, Patient and Physician Global score, ESR levels, 

nd usage of b/tsDMARDs in these countries. Remission rates have 

een shown that differed in the range of 36 • 2%-61 • 6% for DAS-ESR,

7 • 3-34 • 0% for Boolean criteria, and 26 • 2%-39 • 0% for SDAI in differ-

nt countries. [19-21] However, related factors including ethnicity, 

conomy and education could also influence the remission status 

n different countries, which are not the concerns of this study but 

ould be further analyzed. 

There was high prescription rate of csDMARDs in this study. 

omparing to cohorts from other regions, b/tsDMARDs prescription 

ate was low and dosage of MTX was insufficient from this dataset 

n the Asia-Pacific region, which might be related to low rates 

f remission. [ 22 , 23 ] In addition, different kinds of b/tsDMARDs 

howed no significant difference in remission rates. In other head- 

o-head studies, similar treatment efficacy has been described. [24- 

6] 

In this real-world study, male sex was related to higher remis- 

ion rates in DAS28-ESR and CliDR criteria, as female may appear 

o be more susceptible to pain, have higher PGA and ESR levels, 

nd consequently reduce the remission rate. [ 27 , 28 ] To analyze 

he relationship between current therapeutic regimes and remis- 

ion, we collected current-taking drugs for more than 3 months. 

he results showed that the use of b/tsDMARDs was positively re- 

ated to RA remission, which was in line with the results of sev- 

ral previous studies. However, csDMARDs combination and GC co- 

rescribed with csDMARDs were related to non-remission accord- 
5 
ng to all definitions except CliDR. As recommended, GC should be 

sed as bridging therapy until csDMARDs exhibit their efficacy and 

apered rapidly. GC co-prescribed with csDMARDs and combina- 

ions of csDMARDs are more intensive than csDMARD monother- 

py, so the negative relationship between these therapies and re- 

ission might reflect the choice of treatment based on disease 

everity according to clinical practice and prospective randomized 

rials. [ 29 , 30 ] 

There are several limitations to this study. First, our study is a 

ross-sectional study rather than a prospective cohort study. Pa- 

ients in our study were not followed up regularly. Second, our 

esults demonstrated differences in the participated countries or 

egions, and the population analyzed here only involved part of 

he Asia-Pacific region, which may not be applied for other RA 

opulations in these countries. However, we believe that the rel- 

tively large sample size and multinationality mitigated this to 

ome extent. Furthermore, remission rates varied across different 

ountries, which might due to variation in evaluation of physician 

lobal scores of different investigators. Further analysis is required, 

ncluding exploration of discrepancies among the regions in eth- 

icity, access to medical care and treatment options. 

In summary, remission rates were low and varied in different 

ountries, while b/tsDMARDs and less GC usage were related to 

igher remission rates. Low b/tsDMARDs prescription rate and in- 

ufficient dose of MTX might be related to unsatisfactory RA re- 

ission in the Asia-Pacific region. 
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