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Abstract  

 

Objective: The aim of this study was to compare the efficacy and safety of golimumab (GLM) 50 mg + 

methotrexate (MTX) combination therapy and GLM 100 mg monotherapy in patients with rheumatoid 

arthritis (RA).  

Methods: The subjects were 115 RA patients (92 females, 23 males; median (range) age 64 (17-87) years; 

median (range) disease duration 8 (0.6-48) years) started on GLM. Eighty-three patients received GLM 

50 mg/4 weeks + MTX (C group; median (range) MTX dosage 8 (2-16) mg/week), and 32 patients 

received GLM 100 mg/4 weeks (M group).  

Serum C-reactive protein (CRP), erythrocyte sedimentation rate (ESR), matrix metalloproteinase-3, 

disease activity score (DAS) 28-ESR, DAS28-CRP, simplified disease activity index, and clinical disease 

activity index were evaluated 4, 12, and 24 weeks after starting GLM.  

Results: There were no significant differences in disease activity, adverse events, and drug continuation 

rates at 24 weeks between the groups. The DAS28-ESR remission rate was 34% in the C group and 26% 

in the M group.  

Conclusions: GLM 100 mg monotherapy improved disease activity as well as GLM 50 mg + MTX 

combination therapy. GLM 100 mg monotherapy appears to have a sufficient therapeutic effect in RA 

patients who cannot take MTX. 
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Introduction 

 

The treatment of rheumatoid arthritis (RA) has been transformed by the development of novel agents 

targeting biological factors [1, 2], and the idea of “treat to target” has emerged [3]. Early aggressive 

treatment with methotrexate (MTX) and tumor necrosis factor inhibitors can lead to clinical, radiological, 

and even functional remission in a large proportion of patients with RA [4-6]. However, some patients 

cannot use MTX due to conditions such as respiratory, liver, kidney, and blood diseases, and previous 

studies reported that the treatment effect of TNF inhibitors diminishes without concomitant use of MTX 

[6].  

Golimumab (GLM) is a human monoclonal antibody specific for human TNF-α, and it is indicated in RA 

patients with moderate to severe disease activity [7-9]. This drug was introduced in 2011 in Japan, the 

only country that currently allows a dosage of 100 mg per 4 weeks. GLM not only exhibits enhanced 

therapeutic effects with concomitant MTX use [10-12], but it also shows efficacy when used alone as 

monotherapy, especially at 100 mg [13]. However, few papers have so far compared GLM 50 mg + MTX 

with GLM 100 mg monotherapy in clinical settings. 

The aim of this study was to compare the efficacy and safety of GLM 50 mg + MTX combination therapy 

and GLM 100 mg monotherapy in patients with RA. 
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Patients and Methods 

 

Patients 

The Gunma Rheumatoid Arthritis Network (GRN) is a multicenter, observational study of RA patients 

at Gunma University Hospital and four other institutes. The ethics committee of Gunma University 

approved the protocol for this study (Approval No.23-37). The subjects were 115 RA patients (92 

females; 23 males) who started receiving GLM treatment from September 2011 to May 2013 at the GRN. 

Inclusion was based on a clinical diagnosis of RA according to the 2010 American College of 

Rheumatology/European League against Rheumatism classification criteria [14] and insufficient response 

to previous anti-rheumatic drugs. Patients with other inflammatory diseases, previous administration of 

GLM, demyelinating disease, congestive heart failure, active tuberculosis, or other active infectious 

diseases were excluded. The median age (range) of the patients was 64 years (17–87 years), and the 

median disease duration was 8 years (0.6–48 years). Seventy-two of the 115 patients were bio-naïve 

patients. Eighty-three patients received GLM 50 mg/4 weeks + MTX as combination therapy (C group), 

and 32 patients received GLM 100 mg/4 weeks as monotherapy (M group). The median MTX dosage in 

the GLM 50 mg/4 weeks + MTX group was 8 (2-16) mg/week.  

The GLM dose was 50 mg in patients who could take MTX and 100 mg in patients who could not take 

MTX. The dose increases or decreases of GLM during the study were determined at the discretion of each 
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physician; the clinical data of these patients were included in the analysis. 

 

Clinical assessment of serum markers 

The RA status was evaluated 4, 12, and 24 weeks after the initiation of GLM treatment with the serum 

C-reactive protein (CRP) level, erythrocyte sedimentation rate (ESR), and level of matrix 

metalloproteinase (MMP)-3 as markers of inflammation and cartilage degradation. The disease activity 

score (DAS) 28-ESR, DAS28-CRP, simplified disease activity index (SDAI), and clinical disease activity 

index (CDAI) were used to evaluate RA disease activity [15-17]. The DAS28 was calculated according to 

the standard formula, and disease activity was classified as follows: DAS28-ESR > 5.1, high disease 

activity (HDA); 3.2 – 5.1, moderate disease activity (MDA); < 3.2, low disease activity (LDA); and < 2.6, 

remission [15]. The GLM continuation rates at 24 weeks were also examined, and specific adverse events 

that may be associated with GLM as judged by each physician were also evaluated. 

 

Statistical analysis 

Statistical analysis was performed using IBM SPSS Statistics 21 software (International Business 

Machines Corp., Armonk, NY, USA); a P value < 5% was considered significant. Chi-square tests were 

used for comparisons between the two groups for categorical variables, and Mann-Whitney U-tests were 

used to assess continuous variables. The log-rank test was used to compare the drug continuation rates 
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between the two groups. The last observation carried forward (LOCF) method was used to assess the 

patients who discontinued GLM therapy [18]. 

 

Results 

 

The patients’ characteristics (n=115) are shown in Table 1.  

Table 2 shows a comparison between the C group and the M group. The M group was older than the C 

group, had a smaller percentage of bio-naïve patients, and had a greater number of patients with advanced 

joint destruction. However, there were no significant differences in serum markers or disease activity 

between the groups at baseline. In 5 of 83 patients in the C group, GLM was increased to 100 mg/4 weeks 

due to lack of effectiveness. GLM was not decreased in any of the patients in the M group. There were no 

patients who switched from the M group to the C group or the C group to the M group during this study 

period. 

Serum markers and RA disease activity were evaluated for 24 weeks. The DAS28-ESR classification of 

disease activity showed no significant differences between the two groups at baseline and 24 weeks after 

treatment. While DAS28-CRP at week 12 and CDAI at week 4 were significantly lower in the C group 

than in the M group, there were no significant differences between the two groups at 24 weeks (Table 3). 

The tender joint count of 28 joints and the patient global visual analogue scale were significantly lower in 
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the M group at week 4 (p=0.02, p=0.01). However, the swollen joint count of 28 joints and the patient 

global visual analogue scale were not significantly different between the 2 groups at each point. 

The DAS28-ESR remission (DAS28-ESR < 2.6) rate was 34% in the C group and 26% in the M group 

(Figure 1).  

Seventeen patients in the C group and 5 patients in the M group discontinued GLM therapy by 24 weeks. 

The GLM continuation rate at 24 weeks was 80% in the C group and 84% in the M group (Figure 2).  

Adverse events developed in 6 of 83 patients in the C group, and GLM administration was discontinued 

in 4 patients. Adverse events included generalized itchiness, high KL-6 level, pneumonia, injection site 

reaction, decreased platelets, and cough, with each event occurring in one patient. Adverse events 

developed in 3 of 32 patients in the M group, and GLM administration was discontinued in one patient. 

Adverse events included gastric ulcer, high KL-6 level, and herpes zoster, with each event occurring in 

one patient. No significant differences were observed between the two groups in the incidence of adverse 

events.  

 

Discussion 

 

This is the first study that directly compared GLM 100 mg monotherapy with GLM 50 mg + MTX 

therapy in clinical settings. With regards to the efficacy of GLM 100 mg with concomitant MTX use in 
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RA patients, Keystone et al. [10] and Tanaka et al. [12] reported that both GLM 50 mg and 100 mg were 

effective. In contrast, Takeuchi et al. reported that GLM 100 mg showed a significantly greater efficacy 

than 50 mg in patients who did not concurrently use MTX. In daily clinical practice, Sato et al. [19] 

reported that GLM 50 mg (n=43), GLM increased from 50 mg to 100 mg (n=23), and GLM 100 mg (n=8) 

were all effective at 52 weeks. However, there were only six patients who used GLM 100 mg without 

MTX, and a sufficient between-group comparison has not been conducted. Kanbe [20] et al. reported that 

the total Sharp score was significantly better in the GLM 100-mg group than in the 50-mg group after 24 

weeks in clinical practice. In the present study, there were no significant differences in disease activity for 

24 weeks between GLM 100 mg monotherapy and GLM 50 mg + MTX therapy. However, DAS28-CRP 

at week 12, CDAI at week 4, tender joint counts at week 4, and the patient global visual analogue scale at 

week 4 were significantly lower in the C group than in the M group. These results suggest that GLM 50 

mg plus MTX therapy has a faster therapeutic effect than GLM 100-mg monotherapy. The progression of 

joint destruction was not assessed in the present study; thus, the differences in joint destruction could not 

be determined. 

Tanaka et al. [12] reported in Japanese RA patients that anti-GLM antibody did not appear in a 

52-week investigation with either GLM dose, 50 mg or 100 mg, when concomitantly treated with MTX. 

Takeuchi et al. [13] demonstrated that anti-GLM antibody appeared in 3.2% and 4.0% of Japanese RA 

patients who were given GLM monotherapy at 50 mg and 100 mg, respectively, for 24 weeks. Thus, it is 
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considered that concurrent use of MTX with GLM not only facilitates the effects of MTX as an 

antirheumatic drug, but also suppresses the appearance of anti-GLM antibody. However, GLM antibody 

was not assessed in this study, so that it is unclear whether GLM antibody was related to the therapeutic 

effects of GLM in the C group,  

Although adverse events such as infections are a concern with biological agents such as GLM, 

relatively few reports compared the occurrence of adverse events between different biological agents. In a 

meta-analysis, GLM was reported to have a lower risk of adverse events than abatacept, rituximab, and 

tocilizumab [21]. Adverse events also occurred in 6 of 83 patients in the C group and in 3 of 32 patients in 

the M group, although none of them were serious conditions requiring hospitalization, and no significant 

differences between the two groups were observed.  

Smolen et al. [22] used GLM in patients who had previously used TNF inhibitors, and they reported 

that, compared to placebo, GLM was effective in patients who used one or two TNF inhibitors in prior 

treatment. However, GLM was not effective in patients who used 3 or more TNF inhibitors in prior 

treatment. Mancarella et al [23] and Burmester et al [24] stated that younger age was a predictor of TNF 

inhibitor treatment inducing remission or low disease activity. In addition, Heijde et al [25] reported that a 

lower level of joint destruction at baseline predicts remission with etanercept treatment. In the present 

study, a very large proportion (81%) of the M group previously used other biological agents; in fact, 11 of 

32 patients previously used 3 or more biological agents. Furthermore, patients were older in the M group 
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than in the C group, and more patients in the M group had advanced joint destruction. Nonetheless, 

favorable improvements in disease activity and high drug continuation rates were observed in these 

patients with GLM 100-mg monotherapy. 

There are several limitations to this study. The first is that the progression of joint destruction on plain 

X-ray was not evaluated, and activities of daily living were not assessed. The second limitation is that this 

study was an observational study of actual clinical practice, and patient selection was dependent on the 

use of MTX; hence, the patients’ background characteristics differed between the two groups. The third is 

that the study population was small, consisting of 115 patients. Finally, the fourth is that the observation 

period was short (24 weeks), and long-term efficacy remains unknown. In order to elucidate the above 

points, results from a long-term, large-scale study would be needed. 

In conclusion, GLM 100 mg monotherapy improved disease activity as well as GLM 50 mg + MTX 

combination therapy. These results suggest that GLM 100 mg monotherapy has a sufficient therapeutic 

effect in RA patients who cannot use MTX in clinical practice. 
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Figure 1.  DAS28-ESR before treatment and at week 24 in each group 

The DAS28-ESR disease activity classification shows no significant differences between the two groups 

before treatment (a) and at week 24 (b). (Chi-square test) 

C group: GLM 50 mg/4 weeks + MTX group 

M group: GLM 100 mg/4 weeks as monotherapy group 

DAS28-ESR: disease activity score 28-erythrocyte sedimentation rate, GLM: golimumab, MTX: 
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methotrexate, n.s: not significant 
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Figure 2. Drug continuation rate of GLM 

 The drug continuation rate to week 24 shows no significant difference between the two groups. 

(Log-rank test)  

C group: GLM 50 mg/4 weeks + MTX group 

M group: GLM 100 mg/4 weeks as monotherapy group 

GLM: golimumab, MTX: methotrexate, n.s: not significant 
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Table 1. Patients’ backgrounds characteristics 

  n = 115 

Age (years) 66.5 (17-87) 

Sex, male (%) 4 

Disease duration (years) 8.0 (0.6-48.0) 

Steinbrocker Stage (I/II/III/IV) 5/23/15/72 

Steinbrocker Class (1/2/3/4) 16/77/22/0 

Bio-naïve (%) 37 

Concomitant MTX (%) 72 

MTX dosage (mg/week) 8.0 (2.0-16.0) 

Concomitant PSL (%) 50 

PSL dosage (mg/day) 5.0 (1.0-10.0) 

CRP (mg/dL) 1.45 (0.00-13.29) 

ESR (mm/h) 40 (3-130) 

MMP-3 (ng/mL) 197.6 (19.2-1278.6) 

RF positive (%) 82 

ACPA positive (%) 81 

DAS28-ESR 4.65 (2.28-7.97) 
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DAS28-CRP 3.53 (0.99-6.37) 

SDAI 21.2 (0.4-63.7) 

CDAI 18.7 (0.3-62.0) 

Median (range)  

MTX: methotrexate, PSL: prednisolone, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, 

MMP-3: matrix metalloproteinase-3, RF: rheumatoid factor, ACPA: anti-cyclic citrullinated peptide 

antibody, DAS: disease activity score, SDAI: simplified disease activity index, CDAI: clinical disease 

activity index
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Table 2. Characteristics of the patients in the two groups 

 C group (n=83) M group (n=32) p* 

Age (years) 64 (17-87) 70 (55-77) 0.03 
Gender, male (%) 2 3 0.83 
Disease duration (years) 8 (1-47) 8 (2-48) 0.49 
Steinbrocker Stage (I/II/III/IV) 5/21/12/45 0/2/3/27 0.02 
Steinbrocker Class (1/2/3/4) 14/53/16/0 2/24/6/0 0.31 
Bio-naïve (%) 45 19 0.01 
The number of previous biologics (0/1/2/3/4/5) 36/24/18/3/1/1 6/8/7/5/6/0 <0.01 
Concomitant MTX (%) 100 0 <0.01 
MTX dosage (mg/week) 8 (2-16) 0 (0-0) <0.01 
Concomitant PSL (%) 39 57 0.16 
PSL dosage (mg/day) 3 (1-10) 5 (0.5-10) 0.29 
RF positive (%) 81 84 0.44 
ACPA positive (%) 78 87 0.20 
Treatment for latent tuberculosis (%) 2 0 0.52 
CRP (mg/dl) 1.41 (0.02-13.12) 1.20 (0.00-10.29) 0.72 
ESR (mm/h) 42 (3-130) 38 (4-112) 0.35 
MMP-3 (ng/ml) 195.6 (20.8-1086.3.5) 199.5 (19.2-1278.6) 0.15 
Tender joint count (0-28) 3 (0-25) 3 (0-28) 0.97 
Swollen joint count (0-28) 3 (0-24) 3 (0-10) 0.47 
Patient's global visual analogue scale (cm) 5.0 (0.0-9.0) 6.0 (1.0-10.0) 0.16 
Evaluator's global visual analogue scale (cm) 5.0 (0.3-9.0) 5.0 (1.5-9.0) 0.80 
DAS28-ESR 4.70 (2.28-7.97) 4.54 (2.90-7.96) 0.57 
DAS28-CRP 3.60 (0.99-6.18) 3.42 (2.07-6.37) 0.92 
SDAI 21.1 (0.4-62.2) 20.4 (5.6-63.7) 0.93 

CDAI 19.0 (0.3-62.0) 18.0 (4.0-57.3) 0.72 
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*Chi-square test for dichotomous variables and Mann-Whitney test for continuous variables     

Median (range)     

C group: GLM 50 mg/4 weeks + MTX group 

M group: GLM 100 mg/4 weeks group 

GLM: golimumab, MTX: methotrexate, PSL: prednisolone, RF: rheumatoid factor, ACPA: anti-cyclic citrullinated peptide antibody, CRP: C-reactive protein, ESR: 

erythrocyte sedimentation rate, MMP-3: matrix metalloproteinase-3, DAS: disease activity score, SDAI: simplified disease activity index, CDAI: clinical disease 

activity index  
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Table 3. Clinical course of GLM therapy 

  Week 4 p* Week 12 p* Week 24 p* 

CRP (mg/dL) 
C group 0.51 (0.00-7.18) 

0.73  
0.42 (0.00-8.75) 

0.19  
0.45 (0.00-7.18) 

0.76 
M group 0.68 (0.01-14.77) 0.88 (0.01-6.92) 0.52 (0.01-7.03) 

ESR (mm/h) 
C group 26 (4-118) 

0.53  
28 (2-115) 

0.30  
25 (2-111) 

0.67 
M group 31 (5-122) 32 (4-123) 26 (5-123) 

MMP-3 (ng/mL) 
C group 187.7 (10.7-1118.3) 

0.86  
142.1 (16.3-735.6) 

0.46  
122.6 (18.3-1093.9) 

0.78 
M group 187.0 (19.7-1639.4) 122.8 (23.0-729.4) 107.5 (15.3-593.0) 

DAS28-ESR 
C group 3.76 (1.05-8.08) 

0.05  
3.33 (0.56-6.19) 

0.12  
3.38 (0.49-6.47) 

0.97 
M group 4.29 (2.46-7.43) 3.88 (1.50-6.24) 3.11 (1.67-6.14) 

DAS28-CRP 
C group 2.78 (1.00-6.27) 

0.59  
2.32 (0.98-4.64) 

0.04  
2.51 (0.97-4.99) 

0.94 
M group 3.09 (1.72-6.10) 2.84 (1.13-4.59) 2.29 (1.26-448) 

SDAI 
C group 14.5 (0.2-58.8) 

0.10  
9.5 (0.3-33.8) 

0.18  
9.5 (0.0-40.3) 

0.41 
M group 17.1 (5.0-60.0) 12.3 (1.3-28.9) 10.1 (2.8-28.9) 

CDAI 
C group 12.0 (0.1-57.5) 

0.03  
8.2 (0.1-28.0) 

0.12  
9.0 (0.0-36.5) 

0.25 
M group 15.3 (4.3-45.2) 12.0 (0.5-23.0) 9.5 (2.6-35.0) 

* Mann-Whitney test     
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Median (range)  

C group: GLM 50 mg/4 weeks + MTX group 

M group: GLM 100 mg/4 weeks group 

CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, MMP-3: matrix metalloproteinase-3, DAS: disease activity score, SDAI: simplified disease activity 

index, CDAI: clinical disease activity index, GLM: golimumab, MTX: methotrexate 


