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Abstract

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

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

arthritis (RA).

Methods: The subjects were 115 RA patients (92 fesp@3 males; median (range) age 64 (17-87) years;

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

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

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

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

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

activity index were evaluated 4, 12, and 24 wedles atarting GLM.

Results: There were no significant differences sedse activity, adverse events, and drug contonati

rates at 24 weeks between the groups. The DAS28rE®Rsion rate was 34% in the C group and 26%

in the M group.

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

combination therapy. GLM 100 mg monotherapy appéatfsave a sufficient therapeutic effect in RA

patients who cannot take MTX.



Introduction

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

targeting biological factors [1, 2], and the idefa“meat to target” has emerged [3]. Early aggressiv

treatment with methotrexate (MTX) and tumor necréacor inhibitors can lead to clinical, radiologic

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

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

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

[6].

Golimumab (GLM) is a human monoclonal antibody sfieéor human TNFe, and it is indicated in RA

patients with moderate to severe disease activVit9][ This drug was introduced in 2011 in Japae, th

only country that currently allows a dosage of 10§ per 4 weeks. GLM not only exhibits enhanced

therapeutic effects with concomitant MTX use [10;1&]t it also shows efficacy when used alone as

monotherapy, especially at 100 mg [13]. Howevex; fapers 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 efficaay safety of GLM 50 mg + MTX combination therapy

and GLM 100 mg monotherapy in patients with RA.



Patients and Methods

Patients

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

at Gunma University Hospital and four other ingétu The ethics committee of Gunma University

approved the protocol for this study (Approval N837). The subjects were 115 RA patients (92

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

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

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

to previous anti-rheumatic drugs. Patients witheotinflammatory diseases, previous administratibn o

GLM, demyelinating disease, congestive heart fajla&tive tuberculosis, or other active infectious

diseases were excluded. The median age (rangekgbatients was 64 years (17-87 years), and the

median disease duration was 8 years (0.6-48 yeaesenty-two of the 115 patients were bio-naive

patients. Eighty-three patients received GLM 50 mgééks + MTX as combination therapy (C group),

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

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

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

MTX. The dose increases or decreases of GLM duriagtidy were determined at the discretion of each



physician; the clinical data of these patients vieckuded in the analysis.

Clinical assessment of serum markers

The RA status was evaluated 4, 12, and 24 weeksth#dnitiation of GLM treatment with the serum

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

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

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

index (CDAI) were used to evaluate RA disease #ygtj45-17]. The DAS28 was calculated according to

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

activity (HDA); 3.2 — 5.1, moderate disease actiyRIDA); < 3.2, low disease activity (LDA); and <&.

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

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

Statistical analysis

Statistical analysis was performed using IBM SPS&tissics 21 software (International Business

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

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

used to assess continuous variables. The log-ratkwvies used to compare the drug continuation rates



between the two groups. The last observation chfdeward (LOCF) method was used to assess the

patients who discontinued GLM therapy [18].

Results

The patients’ characteristics (n=115) are showraisld 1.

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

group, had a smaller percentage of bio-naive patiend had a greater number of patients with aghdn

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

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

due to lack of effectiveness. GLM was not decreaseahy of the patients in the M grouphere were no

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

period.

Serum markers and RA disease activity were evaluate24 weeks. The DAS28-ESR classification of

disease activity showed no significant differenibeveen the two groups at baseline and 24 weegs aft

treatment. While DAS28-CRP at week 12 and CDAI atkv4 were significantly lower in the C group

than in the M group, there were no significantetiéinces between the two groups at 24 weeks (Table 3

The tender joint count of 28 joints and the patgdobal visual analogue scale were significantly down



the M group at week 4 (p=0.02, p=0.01). Howeveg, sivollen joint count of 28 joints and the patient

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

The DAS28-ESR remission (DAS28-ESR < 2.6) rate w&s 8#the C group and 26% in the M group

(Figure 1).

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

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

Adverse events developed in 6 of 83 patients inChgroup, and GLM administration was discontinued

in 4 patients. Adverse events included generalitddness, high KL-6 level, pneumonia, injectiotesi

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

developed in 3 of 32 patients in the M group, andiGadministration was discontinued in one patient.

Adverse events included gastric ulcer, high KL-gele and herpes zoster, with each event occurnng i

one patient. No significant differences were obedrsetween the two groups in the incidence of agver

events.

Discussion

This is the first study that directly compared GLMO1thg monotherapy with GLM 50 mg + MTX

therapy in clinical settings. With regards to ttiicacy of GLM 100 mg with concomitant MTX use in



RA patients, Keystone et al. [10] and Tanaka ef1&] reported that both GLM 50 mg and 100 mere

effective. In contrast, Takeuchi et al. reportedt tGLM 100 mg showed a significantly greater efficac

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

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

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

MTX, and a sufficient between-group comparison hatsoeen conducted. Kanbe [20] et al. reported that

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

weeks in clinical practice. In the present stubllgré were no significant differences in diseaswiacfor

24 weeks between GLM 100 mg monotherapy and GLM 5G-rivr X therapy. However, DAS28-CRP

at week 12, CDAI at week 4, tender joint countaregk 4, and the patient global visual analoguessail

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

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

joint destruction was not assessed in the presedy;sthus, the differences in joint destructiomiconot

be determined.

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

52-week investigation with either GLM dose, 50 mdgl60 mg, when concomitantly treated with MTX.

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

patients who were given GLM monotherapy at 50 mg) Hd0 mg, respectively, for 24 weeks. Thus, it is
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considered that concurrent use of MTX with GLM notlyofacilitates the effects of MTX as an

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

was not assessed in this study, so that it is anelbether GLM antibody was related to the therdpeut

effects of GLM in the C group,

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

relatively few reports compared the occurrencedekase events between different biological agénta.

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

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

the M group, although none of them were seriouglitimms requiring hospitalization, and no signifita

differences between the two groups were observed.

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

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

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

treatment. Mancarella et al [23] and Burmestei §4] stated that younger age was a predictor dF T

inhibitor treatment inducing remission or low diseactivity. In addition, Heijde et al [25] repattdhat a

lower level of joint destruction at baseline preslicemission with etanercept treatment. In the qares

study, a very large proportion (81%) of the M grquipviously used other biological agents; in fadtof

32 patients previously used 3 or more biologicarag. Furthermore, patients were older in the Mugro
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than in the C group, and more patients in the Mugrbad advanced joint destruction. Nonetheless,

favorable improvements in disease activity and hilghg continuation rates were observed in these

patients with GLM 100-mg monotherapy.

There are several limitations to this study. Thstfis that the progression of joint destructionptain

X-ray was not evaluated, and activities of dailyrlg were not assessed. The second limitationaisttiis

study was an observational study of actual clinfralctice, and patient selection was dependenhen t

use of MTX; hence, the patients’ background charéstics differed between the two groups. The thsrd

that the study population was small, consistind18 patients. Finally, the fourth is that the olagon

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

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

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

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

effect in RA patients who cannot use MTX in clinipaactice.
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Figure 1. DAS28-ESR before treatment and at wdek 2ach group

The DAS28-ESR disease activity classification showsignificant differences between the two groups

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

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-erythrocyteinsedtation rate, GLM: golimumab, MTX:



methotrexate, n.s: not significant
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Figure 2. Drug continuation rate of GLM
The drug continuation rate to week 24 shows naifsignt 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 signifita




Table 1. Patients’ backgrounds characteristics

22

n=115

Age (years)

Sex, male (%)

Disease duration (years)

Steinbrocker Stage (I/11/111/1V)

Steinbrocker Class (1/2/3/4)

Bio-naive (%)

Concomitant MTX (%)

MTX dosage (mg/week)

Concomitant PSL (%)

PSL dosage (mg/day)

CRP (mg/dL)

ESR (mm/h)

MMP-3 (ng/mL)

RF positive (%)

ACPA positive (%)

DAS28-ESR

66.5 (17-87)

8.0 (0.6-48.0)

5/23/15/72

16/77/22/0

37

72

8.0 (2.0-16.0)

50

5.0 (1.0-10.0)

1.45 (0.00-13.29)

40 (3-130)

197.6 (19.2-1278.6)

82

81

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-reaqbiratein, ESR: erythrocyte sedimentation rate,

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

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

activity index



Table 2. Characteristics of the patients in the gnaups

24

C group (n=83)

Age (years) 64 (17-87)
Gender, male (%) 2

Disease duration (years) 8 (1-47)
Steinbrocker Stage (I/lI/111/1V) 5/21/12/45
Steinbrocker Class (1/2/3/4) 14/53/16/0
Bio-naive (%) 45

The number of previous biologics (0/1/2/3/4/5) 3618/3/1/1
Concomitant MTX (%) 100
MTX dosage (mg/week) 8 (2-16)
Concomitant PSL (%) 39

PSL dosage (mg/day) 3 (1-10)
RF positive (%) 81

ACPA positive (%) 78
Treatment for latent tuberculosis (%) 2
CRP (mg/dl) 1.41 (0.02-13.12)
ESR (mm/h) 42 (3-130)

MMP-3 (ng/ml)

Tender joint count (0-28) 3 (0-25)
Swollen joint count (0-28) 3 (0-24)
Patient's global visual analogue scale (cm) 50-900)
Evaluator's global visual analogue scale (cm) 6.8-0.0)

DAS28-ESR 4.70 (2.28-7.97)
DAS28-CRP 3.60 (0.99-6.18)
SDAI 21.1 (0.4-62.2)
CDAI 19.0 (0.3-62.0)

195.6 (20.8-1086.3.5)

M group (n=32) p*
70 (55-77) 0.03
3 0.83
8 (2-48) 0.49
0/2/312 0.02
2/24/6/0 0.31
19 0.01
6/8/7/5/6/0 <0.01
0 <0.01
0 (0-0) <0.01
57 0.16
5 (0.5-10) 0.29
84 0.44
87 020
0 0.52
1.20 (0.00-10.29) 0.72
38 (4-112) 0.35
199.5 (19.2-85) 0.15
3 (0-28) 0.97
3 (0-10) 0.47

6.0 (1.0-10.0) 0.16
5.0 (1.5-9.0) 0.80
454 (2.90-7.96) 0.57
3.42 (2.07-6.37)  0.92
20.4 (5.6-63.7)  0.93
18.0 (4.0-57.3)  0.72
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*Chi-square test for dichotomous variables and Mdfritney 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: prednisa@pRF: rheumatoid factor, ACPA: anti-cyclic citindted peptide antibody, CRP: C-reactive proteBIRE

erythrocyte sedimentation rate, MMP-3: matrix mefaloteinase-3, DAS: disease activity score, SDithplified disease activity index, CDAI: clinicalsgase

activity index



Table 3. Clinical course of GLM therapy

Week 4 p* Week 12 p* Week 24 p*
C group 0.51 (0.00-7.18) 0.42 (0.00-8.75) 0.45 (0.00-7.18)
CRP (mg/dL) 0.73 0.19 0.76
M group 0.68 (0.01-14.77) 0.88 (0.01-6.92) 0.59167.03)
C group 26 (4-118) 28 (2-115) 25 (2-111)
ESR (mm/h) 0.53 0.30 0.67
M group 31 (5-122) 32 (4-123) 26 (5-123)
C group 187.7 (10.7-1118.3) 142.1 (16.3-735.6) 122.6 (18.3-1093.9)
MMP-3 (ng/mL) 0.86 0.46 0.78
M group 187.0 (19.7-1639.4) 122.8 (23.0-729.4) 5@T5.3-593.0)
C group 3.76 (1.05-8.08) 3.33 (0.56-6.19) 3.38 (0.49-6.47)
DAS28-ESR 0.05 0.12 0.97
M group 4.29 (2.46-7.43) 3.88 (1.50-6.24) 3.11746614)
C group 2.78 (1.00-6.27) 2.32 (0.98-4.64) 2.51 (0.97-4.99)
DAS28-CRP 0.59 0.04 0.94
M group 3.09 (1.72-6.10) 2.84 (1.13-4.59) 2.2961428)
C group 14.5 (0.2-58.8) 9.5 (0.3-33.8) 9.5 (0.0-40.3)
SDAI 0.10 0.18 0.41
M group 17.1 (5.0-60.0) 12.3 (1.3-28.9) 10.1 (28892
C group 12.0 (0.1-57.5) 8.2 (0.1-28.0) 9.0 (0.0-36.5)
CDAI 0.03 0.12 0.25
M group 15.3 (4.3-45.2) 12.0 (0.5-23.0) 9.5 (2.6035

* 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 sedimentaate, MMP-3: matrix metalloproteinase-3, DAfisease activity score, SDAI: simplified diseastviyg

index, CDAI: clinical disease activity index, GLMolimumab, MTX: methotrexate



