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Abstract
Objectives: In the current treatment strategy, it is recommended to achieve remission or low disease activity 

（LDA） as soon as possible from the basic idea of ‘ Treat to Target.’ Iguratimod （IGU） is an anti-rheumatic drug 
classified as an immunomodulator that suppressed the production of inflammatory cytokines production and 

inhibited the activity of nuclear factor kappa-light-chain-enhancer. Recent studies suggests that IGU is effective 

in rheumatoid arthritis （RA） patients with inadequate responses to methotrexate （MTX）. Therefore, we 

analyzed the retention rate and efficacy of add-on IGU in patients with RA and moderate disease activity （MDA） 
or high disease activity （HDA） after MTX treatment. 

Materials and methods: We enrolled patients with RA who received add-on IGU because remission or 

because LDA was not achieved after MTX administration. We investigated the rate of efficacy of IGU + MTX 

as determined using Disease Activity Score in 28 joints （DAS28）–C-reactive protein （CRP） ≥ 2.7 at 12, 24, and 

52 weeks, and adverse events at 52 weeks were examined via Kaplan–Meier analysis. Predictors of MTX + IGU 
efficacy at 12 weeks were also assessed.

Results: Overall, 59 patients with RA （7 men, 52 women） were enrolled. At baseline, the mean DAS28-CRP 

was 4.1 ± 0.9, and 29 and 30 patients had MDA and HDA, respectively. At 12 weeks, the mean DAS28-CRP 

was 2.9 ± 0.9, and the numbers of patients who achieved remission, LDA, MDA, and HDA were 16, 8, 31, and 

4, respectively. At 52 weeks, the mean DAS28-CRP was 2.4 ± 0.8, and the numbers of patients who achieved 
remission, LDA, MDA, and HDA were 25, 9, 20, and 1, respectively. Multiple logistic regression analysis 

identified baseline DAS28-CRP as a predictor of MTX + IGU efficacy at 12 weeks.

Conclusions: This study demonstrated that 40.6% of patients with RA who inadequately responded to MTX 

were able to achieve early remission or LDA at 12 weeks with add-on IGU. Additionally, our study revealed that 

baseline DAS28-CRP was a predictor of LDA or remission at 12 weeks.
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Introduction

The ‘ Treat to Target’ concept recommends that the 
primary target for treatment of rheumatoid arthritis （RA） 

should be a state of clinical remission, and although 
remission should be a clear target, low disease activity 

（LDA） may be an acceptable alternative therapeutic goal, 
particularly in long-standing disease 1）.
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Rheumatology （EULAR） recommends that methotrexate 

（MTX） should be part of the first-line regimen for the 
treatment of RA 2）. The mechanism of action of folate 
antagonist MTX in the treatment of RA is thought that 
MTX prevents pyrimidine and purine syntheses, required 
for DNA and RNA syntheses, and consequently inhibits 
cellular proliferation of lymphocytes involved in the 
inflammation process 3）.

If the treatment target is not achieved with the first 
conventional synthetic disease-modifying antirheumatic 
drugs （csDMARDs） strategy, biological disease -
modifying ant irheumatic  drugs （bDMARDs） or 
targeted synthetic disease-modifying antirheumatic 
drugs （tsDMARDs） should be added in the presence 
of prognostic factors ; otherwise, if poor prognostic 
factors are absent, then other csDMARDs should be 
considered 2）.

However, patients with RA who cannot take or tolerate 
sufficient doses of MTX are often encountered in daily 
practice and present a treatment challenge. For such 
patients, a combination of csDMARDs which have a 
mechanism of action that differs from that of MTX is the 
therapy of choice 4）.

Iguratimod （IGU） is a relatively new csDMARD that 
has been prescribed in daily medical practice in Japan 
since 2012. IGU is classified as an immunomodulatar, 
and previous studies reported that IGU suppressed the 
production of inflammatory cytokines including tumor 
necrosis factor-alpha, interleukin （IL）-1β, IL-6, IL-8, and 
IL-17 4）-8） and inhibited the activity of nuclear factor kappa-
light-chain-enhancer of activated B cells 6），9）.

Recent studies suggests that IGU is effective and 
tolerant as monotherapy or combined therapy especially 
with methotrexate in patients with active RA 10）.

Therefore, we analyzed the retention rate and efficacy 
of add-on IGU in patients with RA and moderate disease 
activity （MDA）/high disease activity （HDA） after MTX 
treatment.

Materials and methods

This study was a multicenter retrospective observational 
study of patients with RA who received add-on IGU 
because remission or LDA was not achieved after at least 

3 months of MTX administration. Patients were enrolled 
from September 2012 to July 2020 at five institutions. The 
observation period was 52 weeks.

All  patients met the 2010  American College of 

Rheumatology （ACR）/EULAR classification criteria 10）.
Disease Activity Score in 28 joints （DAS28）–C-reactive 

protein （CRP）, Simple Disease Activity Index （SDAI）, 
and Clinical Disease Activity Index （CDAI） were used 
as indicators of disease activity. The DAS28, which is 
based on 28 joint counts and is calculated using a formula 
which takes into account the number of tender joints 

（TJC） and swollen joints （SJC）, the patient’s global 
assessment of disease activity on a visual analog scale 

（Pt VAS）, and level of CRP （mg/dL）. The joints included 
in DAS28 are the proximal interphalangeal joints （10 
joints）, the metacarpophalangeal joints （10）, the wrists 

（2）, the elbows （2）, the shoulders （2）, and the knees 

（2） 12），13）. The SDAI is the numerical sum of five outcome 
parameters: tender and swollen joint count based on 
a 28-joint assessment, Pt VAS and physician’s global 
assessment of disease activity visual analogue scale （Dr 
VAS） and level of CRP （mg/dL）. An additional index, 
the CDAI, which is a modification of SDAI through the 
elimination of the CRP parameter 12），14）. DAS28-CRP was 
categorized as follows: remission （DAS28-CRP < 2.3）, 
LDA （2.3 ≤ DAS28-CRP < 2.7）, MDA （2.7 ≤ DAS28-CRP ≤ 

4.1）, and HDA （DAS28-CRP > 4.1）. SDAI was categorized 
as follows: remission （SDAI < 3.3）, LDA （3.3 ≤ SDAI 

< 11）, MDA （11 ≤ SDAI ≤ 26）, and HDA （SDAI > 26）. 
CDAI was categorized as follows: remission （CDAI < 2.8）, 
LDA （2.8 ≤ CDAI < 10）, MDA （10 ≤ CDAI ≤ 22）, and 
HDA （CDAI > 22）. Disease activity （DAS28-CRP, SDAI, 
and CDAI） was evaluated at each visit. An inadequate 
response to MTX + IGU was defined as DAS28-CRP ≥ 

2.7 at 12, 24, and 52 weeks or an inability to continue 
treatment because of adverse events.

IGU was administered orally at a dose of 25 mg/day 
for the first 4 weeks and then at 25 or 50 mg/day at the 
discretion of each attending physician. MTX （≤12 mg/
week） and prednisolone （PSL, ≤7.5 mg/day） were 
administered orally, and the dosages were determined 
at the physician’s discretion. Concomitant use of 
csDMARDs other than MTX and non-steroidal anti-
inflammatory drugs （NSAIDs） was permitted. Patients 
taking bDMARDs were excluded from the study.

In total, 78 patients at five institutions were treated with 
MTX + IGU without bDMARDs. Eight patients whose 
follow-up periods were shorter than 52 weeks because 
add-on IGU was started after August 2019, nine patients 
whose disease activity at baseline was remission or LDA, 
one patient who did not give informed consent, and one 
patient who was younger than 20 years were excluded; 
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finally, 59 patients were included.
This retrospective study was approved by the 

Institutional Review Board of Fukuoka University Hospital 

（U19-07-017）. Informed consent was obtained from all 
patients.

The collected data included patient demographics （age, 
sex, RA duration）, joint damage （Steinbrocker stage）, 
daily dysfunction （Steinbrocker class）, SJC, TJC, Pt VAS, 
Dr VAS, serum CRP levels （mg/mL）, serum rheumatoid 
factor （RF） levels （IU/mL）, the MTX dose （mg/week）, 
the PSL dose （mg/day）, concomitant PSL use （%）, 
concomitant use of other csDMARDs （%）, and disease 
activity indices （DAS28-CRP, SDAI, CDAI）.

The primary endpoint was the retention rate of MTX + 
IGU at 52 weeks as evaluated by Kaplan–Meier analysis. 
The secondary endpoints were the efficacy rate of MTX + 
IGU at 12, 24, and 52 weeks as evaluated by DAS28-CRP. 
In addition, the associations of efficacy with age, sex, RA 
duration, Steinbrocker stage, Steinbrocker class, SJC, 
TJC, Pt VAS, Dr VAS, CRP, RF, MTX dose, PSL dose, 
DAS28-CRP, SDAI, and CDAI at baseline, 12, 24, and 52 
weeks were assessed via logistic regression analysis.

Statistical analysis

Each patient background variable （age, sex, RA 
duration, MTX dose, PSL dose, DAS28-CRP, SDAI, 
CDAI）was expressed as the mean ± standard deviation. 
The retention rate of IGU + MTX was evaluated by 
Kaplan–Meier analysis. The dependent variable was 
MTX + IGU efficacy, and the explanatory variables were 
age, sex, RA duration, Steinbrocker stage, Steinbrocker 
class, SJC, TJC, Pt VAS, Dr VAS, CRP, RF, MTX 
dose, PSL dose, DAS28-CRP, SDAI, and CDAI. These 
variables were analyzed using logistic regression models. 
Univariate analysis was performed for each explanatory 
variable. Based on the results of the univariate analysis, 
multivariate analysis was performed. The estimated 
area, sensitivity, and specificity of the receiver operating 
characteristic （ROC） curve were analyzed to determine 
the cut-off of each parameter based on the result of 
multivariate analysis. Statistical analyses were performed 
using SPSS software （version 23.0, IBM Corp., Armonk, 
NY, USA）. Significance was assumed for p < 0.05.

Results

Patients’ demographic characteristics are presented in 

Table 1. The baseline patient age was 61.9 ± 10.5 years, 
and the study population included 52 women （88.1%）. 
The duration of RA was 10.2 ± 9.4 years. The MTX dose 
was 8.5 ± 2.1 mg/week, the PSL dose was 2.9 ± 2.1 mg/
day, and the concomitant PSL treatment rate was 79.7% 

（47/59）. The mean DAS28-CRP was 4.1 ± 0.9, the mean 
SDAI was 20.5 ± 9.8, and the mean CDAI was 19.7 ± 9.4. 
The numbers of patients with MDA and HDA at baseline 
according to DAS28-CRP were 29 and 30, respectively.

Twenty -six patients （44 .1%） were using other 
csDMARDs at baseline, with all patients using injectable 
gold, and the dosage of injectable gold was not changed 
during the observation period. In total, 29 patients 
received NSAIDs at baseline, and dose reduction and 
treatment termination were required for one patient each 
during the observation period. The NSAID dosage was 
not increased from baseline in any patient.

The MTX + IGU retention rate at 52 weeks was 93.2% 

（Figure 1）. Retention was not possible in four patients 
because of adverse events. The patients who did not 
achieve MTX + IGU retention included a woman in her 

60s who discontinued IGU treatment at week 24 because 
of liver dysfunction and dysgeusia. The second patient 
was a woman in her 40s who developed liver dysfunction 
at week 24 and discontinued IGU treatment at week 28. 
In addition, two women in their 60s discontinued MTX 
treatment at week 48 because of liver dysfunction.

The distributions of DAS28-CRP at baseline, 12, 24, and 

52 weeks are presented in Figure 2. The mean DAS28-

Table 1. Patient demographics （n = 59）
Patient characteristics

age （years） 61.9±10.5 （range 28 - 81）
sex （male/female） 7/52
RA duration （years） 10.2±9.4 （range 0.3 - 33）
Steinbrocker stage （Ⅰ/Ⅱ/Ⅲ/Ⅳ） 12/13/12/22
Steinbrocker class （1/2/3/4） 17/39/3/0
MTX dose （mg/week） 8.5±2.1 （range 4 - 12）
PSL dose （mg/day） 2.9±2.1（range 0 - 7.5）
Concomitant PSL （%） 79.7 （47/59）
DAS28-CRP 4.1±0.9 （range 2.8 – 6.5）
SDAI 20.5±9.8 （range 7.2 – 49.4）
CDAI 19.7±9.4 （range 6 - 48）
RA: rheumatoid arthritis; MTX: methotrexate; PSL: prednisolone; 
DAS28: Disease Activity Score in 28 joints; CRP; C-reactive protein; 
SDAI: Simple Disease Activity Index; CDAI: Clinical Disease 
Activity Index
Data are presented as the mean ± standard deviation or number of 
patients unless otherwise indicated.
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CRP at 12 weeks （n = 59） was 2.9 ± 0.9, and the response 
was remission in 16 patients, LDA in 8 patients, MDA in 

31 patients, and HDA in 4 patients. Thus, 40.7% （24/59） 
of patients who inadequately responded to MTX achieved 
remission/LDA at 12 weeks. The mean DAS28-CRP at 

24 weeks （n = 59） was 2.6 ± 0.9, and the response was 
remission in 23 patients, LDA in 10 patients, MDA in 24 
patients, and HDA in 2 patients. The mean DAS28-CRP 
at 52 weeks （n = 55） was 2.4 ± 0.8, and the response 
was remission in 25 patients, LDA in 9 patients, MDA in 

20 patients, and HDA in 1 patient Thus, 57.6% （34/59） 
of patients with inadequate responses to MTX achieved 
remission/LDA at 52 weeks.

The results of logistic regression analysis of predictors 
for MTX + IGU efficacy at 12 weeks are presented in 
Table 2. Univariate analysis was performed with each 
explanatory variable at baseline, and seven explanatory 
variables were significantly associated with MTX + IGU 
efficacy: Steinbrocker stage （odds ratio [OR] = 1.61, 95% 
confidence interval [CI] = 1.008–2.581, p = <0.05）, SJC 

（OR = 1.39, 95% CI = 1.159–1.667, p < 0.01）, TJC （OR = 

1.47, 95% CI= 1.176–1.828, p = 0.01）, CRP （OR = 2.66, 
95% CI= 1.018–6.945, p = <0.05）, DAS28-CRP （OR = 

7.50, 95% CI = 2.723–20.641, p < 0.01）, SDAI （OR = 1.17, 
95% CI= 1.073–1.273, p < 0.01）, and CDAI （OR = 1.16, 
95% CI= 1.068–1.263, p < 0.01）. Thereafter, multivariate 
analysis was performed using the aforementioned 
variables that were significant in univariate analysis. 
However, DAS28-CRP （OR = 7.50, 95% CI= 2.723–20.641, 
p < 0.01） was the only predictor significantly associated 
with MTX + IGU efficacy at 12 weeks.

The ROC curve for baseline DAS28-CRP for MTX + 
IGU efficacy at 12 weeks illustrated that the optimal cut-off 
for baseline DAS28-CRP was 3.89 （area under the curve = 

0.849, sensitivity = 80.0%, specificity = 79.2%, Figure 3）.
At 52 weeks, the MTX dose was 8.0 ± 2.1 mg/week, the 

PSL dose was 2.4 ± 2.2 mg/day, and the concomitant PSL 
treatment rate was 61.0% （36/55, Table 3）. The dosage 
of MTX was reduced versus baseline in 11 patients, and 
concomitant MTX use was discontinued in two of these 
patients. The PSL dosage was reduced versus baseline in 

16 patients, and concomitant PSL use was discontinued in 
seven of these patients. The MTX and PSL dosages were 
not increased versus baseline in any patient.

Figure 1.  MTX + IGU retention rate （Kaplan–Meier analysis）. 
The MTX + IGU retention rate at 52 weeks was 93.2% 
（55/59）.

Figure 2. Distributions of DAS28-CRP at baseline, 12, 24, and 52 weeks. （a） Proportion. （b） Number of patients.
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Figure 3.  ROC curve for DAS28-CRP at baseline for MTX + IGU efficacy at 12 weeks. The baseline DAS28-CRP cut-off 
of 3.89 （arrow） discriminated MTX + IGU efficacy.

Table 2.	 	Univariate and multivariate analyses of predictors of MTX + IGU efficacy at 12 weeks （logistic regression 
analysis）

Univariable analysis Multivariable analysis

Variables p-
value

Odd ratio
（95%Cl）

p-
value

Odd ratio
（95%Cl）

age （years） 0.77 0.99
（95%Cl：0.944 - 1.044）

sex （female） 0.35 2.13
（95%Cl: 0.432 – 10.543）

RA duration （years） 0.21 1.04
（95%Cl: 0.979 – 1.102）

Steinbrocker <0.05 1.61
stage （Ⅰ /Ⅱ /Ⅲ /Ⅳ） （95%Cl: 1.008 – 2.581）
Steinbrocker 0.11 2.34
class （1/2/3/4） （95%Cl: 0.836 – 6.545）
SJC <0.01 1.39

（95%Cl: 1.159 – 1.667）
TJC 0.01 1.47

（95%Cl: 1.176 – 1.828）
Pt VAS （mm） 0.43 1.01

（95%Cl: 0.980 – 1.049）
Dr VAS （mm） 0.41 1.02

（95%Cl: 0.978 – 1.057）
CRP （mg/dL） <0.05 2.66

（95%Cl: 1.018 – 6.945）
RF （IU/mL） 0.64 1.00

（95%Cl: 0.998 – 1.004）
MTX dose （mg/week） 0.67 1.05

（95%Cl: 0.825 – 1.348）
PSL dose （mg/day） 0.49 0.91

（95%Cl: 0.709 – 1.178）
DAS28-CRP <0.01 7.5 <0.01 7.50

（95%Cl: 2.723 – 20.641） （95%Cl: 2.723 – 20.641）
SDAI <0.01 1.17

（95%Cl: 1.073 – 1.273）
CDAI <0.01 1.16

（95%Cl: 1.068 – 1.263）
RA: rheumatoid arthritis; SJC: swollen joint count; TJC: tender joint count; Pt VAS: patient’s visual analog scale; Dr VAS: doctor’s 
visual analog scale; CRP: C-reactive protein; RF: rheumatoid factor; MTX: methotrexate; PSL: prednisolone; DAS28: Disease 
Activity Score in 28 joints; SDAI: Simple Disease Activity Index; CDAI: Clinical Disease Activity Index; CI: confidence interval
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Discussion

In this study, we analyzed the retention rate and the 
efficacy of add-on IGU patients with RA who inadequately 
responded to MTX, then 93.2% of the patients were able 
to retain MTX+IGU at 52 weeks, 57.6% of patients were 
able to achieved remission/LDA at 52 weeks, and 40.7% 
of the patients were able to achieve remission/LDA at 

12 weeks. Additionally, our study revealed that baseline 
DAS28-CRP was predictive of LDA/remission at 12 weeks.

Several studies reported the efficacy and retention rate 
of MTX + IGU （Table 4） 15）-24）. Okamura et al. 18） reported 
that the retention rate of IGU was significantly higher 
with MTX （75%） than without MTX （23.5%） in a 52-week 
study of the efficacy and safety of daily IGU treatment 
in patients with RA. Furthermore, their multivariate 
logistic regression analysis demonstrated that baseline 
DAS28-CRP was predictive of LDA at week 52. Of note, 
several patients treated with bDMARDs were included 
in the MTX + IGU group. Inoue et al. 22） reported the 
efficacy of IGU and treatment continuation rate of 35 

patients receiving MTX + IGU and 71 patients receiving 
IGU monotherapy in a single-center retrospective study. 
They analyzed the retention rate of IGU for 48 months. 
The retention rates in the MTX + IGU group were 82.9% 

（29/35） at 24 weeks and 71.4% （25/35） at 54 weeks. 
Their report excluded patients with RA taking bDMARDs, 
similarly as our study. However, the of disease activity 
at baseline in the MTX + IGU group was categorized 
as LDA or remission, and clinical effectiveness was not 
evaluated at 12 weeks. The retention rate of MTX + IGU 
in our study was substantially lower than that reported in 
previous studies, and this discrepancy might be related to 
differences in patient background.

Duan et al. 19） reported a randomized controlled trial 
in which the MTX + IGU group had a significantly 
different ACR50 score at 24 weeks than the MTX + 
placebo group. These results differed from our study 
in that the observation period was short （24 weeks） 
and the endpoints were the ACR20, ACR50, and ACR70 
scores. Xia et al. 30） reported a prospective study of the 
therapeutic effect of MTX + IGU, MTX alone, and IGU 
alone in patients with active RA. They reported that the 

Table 3. The dosage of MTX and the dosage and ratio of PSL at baseline and 52 weeks

Baseline （n=59） 52 weeks （n=55）
MTX dose （mg/week） 8.5 ± 2.1 （range 4 – 12） 8.0 ± 2.1 （range 4 – 12）
PSL dose （mg/day） 2.9 ± 2.1 （range 0 – 7.5） 2.4 ± 2.2 （range 0 – 7.5）
PSL concomitant （%） 79.7 （47/59） 61.0 （36/55）

MTX: methotrexate; PSL: prednisolone 

Table 4. Clinical trials of MTX + IGU for rheumatoid arthritis patients.

Authors [Reference] Design Number of patients Endpoint

Yamasaki et al. Retrospective DAS28-CRP ≥ 2.7 n = 59 52 weeks

Ishiguro et al. 2013 15） RCT TJC ≥ 6, SJC ≥ 4
ESR ≥ 28mm/h or CRP ≥ 1.0㎎ /dL

n = 165 24 weeks

Hara et al. 2014 16） RCT TJC ≥ 6, SJC ≥ 4
ESR ≥ 28mm/h or CRP ≥ 1.0㎎ /dL

n = 165 52 weeks

Okamura et al. 2015 18） Retrospective Patients who were treated with 
IGU for 52 weeks

n = 24 52 weeks

Yoshioka et al. 2016 20） Retrospective Patients who were treated with 
IGU for 24 weeks

n = 65 24 weeks

Duan et al. 2016 19） RCT Patients who were not treated 
with any rheumatism medicine  

n = 30 24 weeks

Suto et al. 2019 21） Retrospective Patients who were treated with 
IGU for 36 months

n = 28 36 months

Inoue et al. 2020 22） Retrospective Patients who were not treated 
with bDMARDs 

n = 35 54 weeks

MTX: methotrexate; IGU: iguratimod; PSL: prednisolone; RCT: randomized controlled trial;  DAS28: Disease Activity Score in 28 joints; 
CRP: c-reactive protein; ESR: erythrocyte sedimentation rate; SJC: swollen joint counts; TJC: tender joint counts; IGU: iguratimod; 
bDMARDs: biological disease-modifying antirheumatic drugs 
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ACR20 and ACR50 scores were significantly higher in 
the MTX + IGU group than in the IGU and MTX groups. 
Their study also set the observation period to 24 weeks, 
and the inclusion criteria were as follows: more than six 
tender joints, more than four swollen joints, erythrocyte 
sedimentation rate （ESR） ≥ 28 mm/h, and CRP > 8.0 
mg/L. Ishikawa et al. 29） reported that patients with good 
or moderate responses according to DAS exhibited a 
progressive reduction of DAS28-ESR up to week 104. 
Conversely, patients with non-responses according to 
DAS exhibited no significant reduction of DAS28-ESR 
at weeks 4 and 8. Their observation period was 2 years, 
which exceeded that our study, and their study included a 
larger number of patients. However, the efficacy of MTX 

+ IGU without bDMARDs in patients with RA was not 
evaluated.

Yoshioka et al. 20） used data from a Japanese multicenter 
registry to assess the efficacy of IGU and determined the 
optimal period and disease activity for deciding whether 
to continue IGU therapy. They revealed that DAS28-
ESR at baseline and at 4, 8, and 12 weeks after initiating 
IGU therapy were independent significant predictors of 
achieving LDA at 24 weeks. Furthermore, DAS28-ESR at 

12 weeks was most significantly associated with LDA at 24 
weeks in patients with concomitant MTX use. This report 
assessed endpoints as 24 weeks. In addition, patients 
whose DAS28-ESR at baseline indicated remission were 
included. However, Ishiguro et al. 23） reported a post-
marketing surveillance study in which DAS28-CRP < 2.6 
was achieved at 52 weeks in patients with RA and good 
or moderate EULAR responses at 24 weeks after the start 
of IGU. They suggested that 24 weeks was the optimal 
timepoint for predicting the effects of IGU therapy. 
Although this was a post-marketing surveillance study 
with large-scale data, no criteria were set for cases in 
which IGU was administered. 

To our knowledge, this is the first study to evaluate 
the efficacy of add-on IGU in patients with RA who 
inadequately responded to MTX using DAS28-CRP ≥ 2.7 
at baseline as the criterion. In this study, we analyzed the 
efficacy of add-on IGU at 12 weeks, and 40.7% （24/59） 
of patients achieved remission/LDA. We also found that 
a baseline DAS28-CRP cut-off of 3.89 was associated 
with the achievement of remission/LDA at 12 weeks. 
This suggested that add-on IGU may not lead to early 
remission/LDA in patients with RA with baseline DAS28-
CRP ≥ 3.89.

There are few reports on the long-term efficacy of 

MTX+IGU in patients with RA. Suto et al. have examined 
the three-year efficacy of IGU in patients with RA. They 
reported that the mean DAS28-CRP at 3 years was 
significantly decreased in the MTX+IGU group compared 
with baseline 21）.  From this report,  MTX+IGU is 
considered to be relatively effective even in the long term. 
In our study, the observation period was short. Therefore, 
further studies to evaluate the long-term efficacy of add-
on IGU for Patients with RA who inadequately responded 
to MTX are needed.

We also evaluated add-on IGU therapy in terms 
of safety. Many studies reported the safety of IGU 
therapy 15）-32）. In our study, 6.8% （4/59） of patients 
discontinued MTX + IGU therapy because of adverse 
events. Ishiguro et al. 15） reported a discontinuation rate 
attributable to adverse events of 4.2% in MTX + IGU-
treated Japanese patients with RA in a placebo-controlled 
comparative study. This result was similar to our findings, 
and it suggests that add-on IGU in clinical practice is 
relatively safe for patients with inadequate responses to 
MTX. By contrast, Yoshioka et al. 20） reported a treatment 
discontinuation rate attributable to adverse events of 

9% （6/65） of MTX + IGU. In contrast to the report 
by Ishiguro et al.15）, 41.5% （27/65） of patients in this 
report had a baseline MTX dose exceeding 8 mg/week. 
Therefore, differences in the baseline MTX dose might 
have influenced the results. 

In our study, all cases of discontinuation of IGU were 
due to liver dysfunction. Okamura et al. reported that 
the reasons for IGU discontinuation were interstitional 
pneumonia, Pneumocystis jiroveci pneumonia, and 
disorder of liver dysfunction 18）. However, there were no 
patients whose IGU was discontinued due to pneumonia 
in our study.

Additionally, Inoue et al. have reported the safety of 
IGU. They reported that 1.7 % （6/35） in the MTX+IGU 
group discontinued due to adverse events at 48 months. 
The reasons for IGU discontinuation were eruption 

（2 cases）, nausea （1 case）, paresthesia （1 case）, 
hypoglobulinemia （1 case）, and lymphadenopathy （1 
case） 22）. From this result, MTX＋ IGU was considered to 
be relatively safe.

Our study had several limitations. First, this was a 
retrospective study, and the administration of MTX, PSL, 
other csDMARD, and NSAIDs was decided by individual 
physicians with no unified protocol. Therefore, there was 
bias regarding medication selection. However, although 
some patients required dose reduction for concomitant 
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drugs such as MTX, PSL, and NSAIDs versus baseline, 
no patient required dose escalation. Second, this was 
a single-arm study without a control group. Third, the 
sample size was limited, which might have affected 
the power and accuracy of the analysis. Fourth, some 
parameters related to disease activity were not evaluated, 
such as anti-cyclic citrullinated protein antibody, matrix 
metalloproteinase, and Health Assessment Questionnaire 
scores. Consequently, there was parameter selection bias. 
Further research is needed to identify other predictors of 
efficacy other than baseline disease activity.

In conclusion, this study demonstrated that 40.7% of 
patients with RA who received add-on IGU following 
inadequate responses to MTX were able to achieve early 
remission/LDA at 12 weeks. Baseline DAS28-CRP was 
significantly associated with MTX + IGU efficacy at 12 
weeks.
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