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Introduction

Rheumatoid arthritis (RA) is a chronic, systemic, inflam-
matory autoimmune disease that is characterized by pro-
gressive joint damage and disability, which severely affects
quality of life [1, 2]. Increased understanding of the path-
ogenesis of RA and the proinflammatory cytokines that
underlie its progression has led to the development of
disease-modifying, anti-rheumatic drugs (DMARDs) [3].
These biological agents target T cells, B cells and pro-
inflammatory cytokines such as tumor necrosis factor
(TNF)-¢, interleukin (IL)-1 and IL-6, and have had a pro-
found impact on the treatment of this debilitating condition
[4-8]. However, treatment is not always effective as many
patients fail to respond [6, 8, 9] or maintain a response [5]
to the therapies. Some patients develop antibodies against
the particular agent used [7], while others experience rel-
atively severe adverse reactions. These disadvantages of
existing DMARDs highlight the need for new therapeutic
agents with a different mechanism of action and improved
efficacy.

The underlying pathogenesis of RA is thought to involve
activated T cells that produce proinflammatory cytokines
such as TNF-a, IL-1, and IL-6 [10]. T cells are one of the
most abundant cell types in the RA synovium, comprising
up to 50 % of all cells present [11]. Activated T cells may
also work together with other cells in the connective tissue
of joints to activate other immune cells, leading to the
production of inflammatory mediators and metalloprotein-
ases, such as matrix metalloproteinase-3. This process
results in the degradation of bone and cartilage, and con-
tributes to joint destruction [2, 10]. Autoreactive T cells,
which react to self-antigens, have also been implicated in
autoimmune disorders such as RA [12]. Therefore, inhi-
bition of T cell activation represents a potential therapeutic
strategy for RA.

At least two signals from antigen-presenting cells
(APCs) are required for full T cell activation: an antigen-
specific signal and a second signal transduced by the
binding of a co-stimulatory receptor on the T cell to a
ligand on the APC. Activation is also facilitated by the
binding of CD80 or CD86 on the surface of an APC to
CD28 expressed on T cells [11]. Activation is then fol-
lowed by the induction of cytotoxic T-lymphocyte antigen
4 (CTLA4), a naturally occurring inhibitory molecule
expressed on the surface of T cells, which has a signifi-
cantly greater affinity for CD80 and CD86 than does CD28
[1, 11].

Abatacept is a recombinant fusion protein consisting of
the extracellular domain of human CTLAA4. It is the first in
a new class of agents for RA that selectively modulates the
CD80 or CD86-CD28 co-stimulatory signal involved in
full T cell activation. Abatacept binds to CD80 and CD86

on T cells and thereby inhibits the binding of these mole-
cules to CD28, preventing T cell activation [13]. This
approach has therapeutic benefits in individuals with RA
[10, 13, 14] and was shown to be safe and efficacious in a
Phase I study conducted in Japanese patients with RA [15].
Of note, abatacept was effective in patients with an inad-
equate response to methotrexate (MTX) [10, 16-18], those
who are MTX-naive [19] and those with an inadequate
response to TNF-o inhibition [14, 20]. Furthermore, a
global Phase II study showed good efficacy of abatacept in
patients with active RA despite MTX therapy [10, 17]. To
date, however, there are limited data in Japanese patients
with RA.

Here, we conducted a Phase II bridging study to assess
the efficacy and dose-response of abatacept in Japanese
patients with active RA despite MTX therapy. We also
evaluated whether the results of Phase III studies in Wes-
tern patients [14, 18, 21] can be extrapolated to Japanese
patients.

Materials and methods
Objectives

The primary objective of this bridging study was to assess
the efficacy and dose response of abatacept by comparing
the administration of abatacept at 2 and 10 mg/kg with
placebo. Japanese patients with active RA despite MTX
therapy fulfilling the American College of Rheumatology
20 % response (ACR20) criteria received either abatacept
or placebo for 12 weeks, while continuing MTX therapy.
Secondary objectives included ACRS50 and ACR70
response rates at week 24; ACR20, ACR50, and ACR70
responses within 24 weeks; improvement in Health
Assessment Questionnaire (HAQ); Disease Activity Score
28 based on C-reactive protein concentrations (DAS28-
CRP); and the safety and immunogenicity of abatacept.

Patients

The study enrolled Japanese males and females aged
>20 years. Enrollment criteria included fulfillment of the
ACR 1987 criteria for the diagnosis of RA with a func-
tional status of Class I, IT or III [22, 23]; previous treatment
with MTX at 6-8 mg weekly for at least 12 weeks, with a
stable dose for at least 4 weeks before registration; and one
or more of the following: >10 swollen joints (66-joint
count), >12 tender joints (68-joint count), or CRP
>1.0 mg/dL.

Exclusion criteria included females of childbearing age
who were unwilling or unable to use an acceptable method
of contraception for the duration of the study and for
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10 weeks after the study; females who were either pregnant
or breastfeeding; active vasculitis of a major organ system
other than rheumatoid nodules; current symptoms of
severe, progressive, or uncontrolled renal, hepatic, hema-
tologic, gastrointestinal, pulmonary, cardiac, neurologic or
cerebral disease; evidence of HIV, hepatitis B or hepatitis
C; evidence of opportunistic infections, serious infections
(e.g., pneumonia, renal infection, sinusitis) or chronic
infections within 3 months before preliminary or formal
registration in this study; or active tuberculosis requiring
treatment within 3 years before registration. Patients with
severe asthma, cancer, or a history of cancer within 5 years
before the study, body weight >125 kg, treatment with any
investigational drug within 8 weeks before formal regis-
tration, or prior administration of abatacept were also
excluded.

Study design

This multicenter, placebo-controlled, double-blind, paral-
lel-group, dose-response study was conducted at 42 sites in
Japan from June 2006 to November 2007 (ClinicalTri-
als.gov identifier: NCT00345748). The study was con-
ducted in accordance with the Declaration of Helsinki and
Good Clinical Practice guidelines, applicable regulatory
requirements, and the study protocol. Written informed
consent was obtained from all patients.

All patients continued prior MTX therapy (6-8 mg/
week) throughout the study. Patients were randomized
1:1:1 to receive 2 mg/kg abatacept, 10 mg/kg abatacept, or
placebo. DMARD:s other than MTX or biologic therapies at
study enrollment were stopped with an appropriate wash
out before randomization. Abatacept was intravenously
infused in a fixed volume of 100 mL saline or 5 % glucose
over 30 min on weeks 0, 2, 4, 8, 12, 16 and 20 of the study.
Administration of other DMARDs was prohibited, but
stable doses of corticosteroids (<10 mg/day) or non-ste-
roidal anti-inflammatory drugs were allowed. No change in
the dose or mode of administration of MTX was permitted
throughout the study, unless safety concerns necessitated
dose reduction. Patients who discontinued the study were
assessed at an early termination visit.

Evaluation of clinical efficacy

Clinical efficacy was assessed by the ACR response rate
criteria at enrollment and at each visit before study drug
administration during the double-blind treatment period.
Briefly, an ACR20 response requires a 20 % reduction in
the number of swollen and tender joints and in three of the
following parameters: physician global assessment of dis-
ease, patient global assessment of disease, patient assess-
ment of pain, CRP or erythrocyte sedimentation rate
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(ESR), and degree of disability on the HAQ score. The
ACRS50 and ACR70 responses are defined as reductions of
50 and 70 %, respectively [24, 25].

Response to treatment was assessed based on DAS28-
CRP values. A response was defined as a reduction in
DAS28 from week 0 to week 24 of >1.2. A DAS28 value
of <3.2 at week 24 was classified as low disease activity
and a DAS28 value of <2.6 was considered to indicate
disease remission.

Safety

All adverse events (AEs) that occurred within the dosing
period and within 8 weeks after the last dose of study drug
were analyzed. All reported AEs and serious AEs (SAEs)
were reviewed at each visit.

Immunogenicity evaluation

Immunogenicity of abatacept was assessed by measuring
serum anti-abatacept and anti-CTLA4-T antibody titers
using enzyme-linked immunosorbent assays. As none of
the samples tested showed positive signals for either anti-
body after the first dose of the study drug, the neutralizing
activity of these antibodies was not analyzed.

Statistical analyses

Frequency distribution or descriptive statistics of all
demographic variables were summarized according to
treatment group. The primary efficacy analysis was
designed to test the non-zero slope of the dose-response
relationship using the Cochran—Armitage y> trend test for
proportions. Differences in ACR20, ACR50, and ACR70
response rates between the abatacept groups and the pla-
cebo group were summarized using point estimates and
95 % confidence intervals (CI). For safety evaluation,
summary statistics were tabulated, with frequency distri-
bution and individual listing of all AEs generated for each
treatment group. Immunogenicity was summarized using
descriptive statistics for each group, and the positive
immunogenicity response rate was calculated.

Results

Patient disposition is summarized in Fig. I. Of 195
patients, 62 were randomized to 10 mg/kg abatacept, 67 to
2 mg/kg abatacept, and 66 to placebo. Of these patients,
194 received at least one dose of study medication (61 in
the 10 mg/kg abatacept group, 67 in the 2 mg/kg abatacept
group, and 66 in the placebo group). One patient in
the 10 mg/kg abatacept group withdrew consent and
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Fig. 1 Patient disposition. Aba R :
andomized
abatacept, MTX methotrexate ( n= 192 J
10mg/kg Aba + MTX 2mg/kg Aba + MTX ([ Placebo + MTX
L n==62 n==67 n==66
( Treated ) Treated [ Treated )
n=61(98.4%) n=67(100%) | n = 66 (100%)

Completed
n=61(98.4%)

Completed
n = 66 (98.5%)

Completed
n =57 (86.4%)

discontinued the study before receiving the first dose of
study medication. The rate of discontinuation during the
24-week treatment period was higher in the placebo group
than in both abatacept groups (placebo 13.6 %, 10 mg/kg
abatacept 1.6 % and 2 mg/kg abatacept 1.5 %). The main
reasons for discontinuation included lack of efficacy, AEs,
and withdrawal of consent. As few doses were missed in
each treatment group, this was deemed unlikely to have
affected either the administration period or dosage. There
were no significant differences between baseline patient
demographics, including duration of RA, painful joint
count, swollen joint count, physical function, and DAS28-
CRP across all three treatment groups. The majority of
patients were female (Table 1).

Clinical efficacy

The study met its primary endpoint, with a dose-response
relationship evident for the ACR20 response rate in the 10
and 2 mg/kg abatacept groups relative to the placebo group
at week 24 (Fig. 2). Analysis using the Cochran-Armitage
trend test confirmed that the ACR20 response rates at week
24 were significantly higher in the 10 mg/kg (77.0 %;
47/61 patients) and 2 mg/kg (62.7 %, 42/67 patients)
abatacept-treated groups than in the placebo group
(21.2 %; 14/66 patients) (Fig. 2). The differences in the
ACR20 response rate between the abatacept and placebo
groups were 55.8 % (95 % CI 41.4, 70.3) for 10 mg/kg

t Discontinued ) 4 Discontinued ) [Discontinued B
n=1(1.6%) n=1(1.5%) n=9 (13.6%)
~ | —Otherreason: 1 L — Did not meet the — Patient’s request: 3
(1.6%) inclusion criteria: 1 (4.5%)
- J (1.5%) — Lack of efficacy: 3
- J T (4.5%)
— Adverse event: 2
(3.0%)
— Other reason: 1
(1.5%)
- J

abatacept and 41.5 % (95 % CI 26.3, 56.7) for 2 mg/kg
abatacept (Fig. 2).

The Cochran-Armitage trend test also showed that the
ACR50 and ACR70 were significantly greater in both
abatacept groups compared with the placebo group at week
24 (Fig. 2). The ACRSO0 response rates at week 24 were
45.9 % (28/61 patients) for 10 mg/kg abatacept, 37.3 %
(25/67 patients) for 2 mg/kg abatacept and 6.1 % (4/66
patients) for placebo. The corresponding ACR70 response
rates were 21.3 % (13/61 patients), 16.4 % (11/67 patients)
and 0 % (0/66 patients). The differences in ACRS50
response rates between the abatacept and placebo groups
were 39.8 % (95 % CI 26.1, 53.6 %) for 10 mg/kg abata-
cept and 313 % (95 % CI 18.3, 44.2 %) for 2 mg/kg
abatacept, while the differences in ACR70 response rates
were 21.3 % (95 % CI 11.0, 31.6 %) and 16.4 % (95 % CI
7.5, 25.3 %), respectively (Fig. 2). Both the ACR50 and
ACR70 response rates showed a statistically significant
dose-response relationship between the treatment groups at
week 24, with the greatest efficacy in the 10 mg/kg
abatacept group followed by the 2 mg/kg abatacept group,
with the lowest response in the placebo group.

Analysis of the ACR response rates over time (with last
observation carried forward) showed consistently higher
ACR20 response rates in the 10 mg/kg abatacept group
compared to the placebo group from week 2 to week 24,
with a marked difference (41 %) as early as week 4. The
95 % CI for the difference between the 10 mg/kg abatacept
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Table 1 Patient characteristics

Abatacept (10 mg/kg) Abatacept (2 mg/kg) Placebo

Female, n (%) 49 (80.3) 57 (85.1) 52 (78.8)
Age (years) 534 4+ 11.3 525+ 11.1 534+ 12.0
Weight (kg) 53.8 £ 8.0 56.2 £ 10.1 577 +£9.6
Duration of RA, n (%)

<2 years 12 (19.7) 10 (14.9) 10 (15.2)

>2 to <5 years 14 (23.0) 26 (38.8) 18 (27.3)

>3 to <10 years 15 (24.6) 14 (20.9) 21 (31.8)

>10 years 20 (32.8) 17 (25.4) 17 (25.8)
Duration of RA (years) 74+ 57 854+9.0 73 +62
Tender joint count 21.8£93 21.0 £ 82 21.6 = 8.2
Swollen joint count 16.6 £ 6.7 176 £ 6.5 17.5 £ 6.1
HAQ physical function® 1.33 £+ 0.59 1.24 + 0.69 1.50 £ 0.73
CRP (mg/dL) 340 £ 2.74 2.98 + 2.37 339 £ 2.28
DAS28-CRP 6.0 £ 0.7 5.8+ 07 6.0+ 0.7
Biologics-history, n (%)

Prior use of infliximab (recombinant) 9 (14.8) 11 (16.4) 17 (25.8)

Prior use of etanercept (recombinant) 5(8.2) 5(1.5) 13 (19.7)

Prior use of adalimumab (recombinant) (study drug) 1(1.6) 2 (3.0) 5 (7.6)

Prior use of tocilizumab (recombinant) 1(1.6) 2 (3.0) 2 (3.0)
MTX dose (mg/week) 7.11 £ 1.00 7.11 £ 0.98 7.26 £ 0.96
Other DMARDs-history, n (%)

Prior use of other DMARDs? 21 (34.4) 18 (26.9) 15 (22.7)
Concomitant adrenocorticosteroid®, n ( %) 47 (77.0) 54 (80.6) 56 (84.8)
Adrenocorticosteroid dose® (mg/day) 5.68 + 2.21 5.81 £ 245 5.58 &+ 247

Values are mean = standard deviation or n (%)

CRP C-reactive protein, DAS28 Disease Activity Score 28, HAQ Health Assessment Questionnaire, MTX methotrexate, RA rheumatoid arthritis

a

and Actaritused

other DMARDs = Salazosulfapyridine, Bucillamine, Tacrolimus hydrate, Auranofin, D-penicillamine, Gold sodium thiomalate, Mizoribine

® Oral adrenocorticosteroids were converted to the equivalent dose of prednisolone

100

= 0 mgily Abs + MTX (n 281}
go- 770 mgkg Aba + MTX (n = 67}

B0~

40

Response rate (%)

20

ACR 20 ACR 50 ACRTO

Fig. 2 ACR response rates at week 24. ACR20/50/70, 20, 50, or
70 % improvement from baseline in ACR score. Patients who
discontinued treatment because of lack of efficacy were considered
ACR non-responders at all subsequent time points. For all patients
who discontinued treatment for other reasons, their last ACR response
was carried forward. *p < 0.001 versus placebo (Cochran-Armitage
xz trend test); fp = 0.002 versus placebo (% test with continuous
correction). Aba abatacept, ACR American College of Rheumatology,
MTX methotrexate
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group and the placebo group did not include O (Fig. 3a). A
difference in ACRS50 between the 10 mg/kg abatacept and
placebo groups was also observed at week 4, with response
rates of 13.1 and 1.5 %, respectively. The 10 mg/kg group
showed higher ACR response rates than the placebo group
that persisted until week 24 (Fig. 3b). The ACR70 response
rate was 11.5 % in the abatacept 10 mg/kg group versus
0 % in the placebo group at week 12, which was main-
tained from week 12 to week 24 (Fig. 3c).

The 2 mg/kg abatacept group showed a clear improve-
ment in the ACR20 response rate at week 8 compared to
the placebo group (52.2 vs. 27.3 %) (Fig. 3a). At week 12,
the 2 mg/kg abatacept group showed clear improvements
in the ACR50 (23.9 vs. 6.1 %, respectively) and ACR70
(6.0 vs. 0 %, respectively) response rates (Fig. 3b, c)
compared to the placebo group.

The DAS28-CRP values at baseline indicated high
disease activity, with values of 6.0 £ 0.7, 5.8 £+ 0.7, and
6.0 £ 0.7 in the 10 mg/kg abatacept, 2 mg/kg abatacept
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Fig. 3 ACR response rates over time (last observation carried
forward). a ACR20, b ACRS50, and ¢ ACR70. ACR20/50/70, 20,
50,0r 70 % improvement from baseline in ACR score. The 95 %
confidence interval versus placebo did not include zero (asterisk). Aba
abatacept, ACR American College of Rheumatology, MTX
methotrexate

and placebo groups, respectively (Table 2). Individual
components of the DAS28-CRP, including the number of
swollen joints, number of tender joints, patient global
assessment and serum CRP concentrations, showed similar

trends. At week 24, DAS28-CRP decreased significantly in
both abatacept groups compared with the placebo group
(3.5 £ 1.3 in the 10 mg/kg abatacept group, 4.0 = 1.2 in
the 2 mg/kg abatacept group, and 5.3 £ 1.2 in the placebo
group) (Table 2). The proportion of patients who achieved
a response to the study drug, based on a reduction of
DAS28-CRP of >1.2, by week 24 was 88.5 % (54/61
patients) in the 10 mg/kg abatacept group, 68.7 % (46/67
patients) in the 2 mg/kg abatacept group and 30.3 % (20/66
patients) in the placebo group (Fig. 4a). The proportions of
patients with low disease activity (i.e., DAS28-CRP <3.2)
were 41.0, 25.4, and 7.6 %, respectively, while the pro-
portions of patients with remission (i.e., DAS28-CRP <2.6)
were 24.6, 14.9, and 1.5 %, respectively (Fig. 4b). The
rates of remission and low disease activity were greatest in
the 10 mg/kg abatacept group (Fig. 4b).

The proportion of patients who showed an improvement
in daily activities, defined as a reduction in HAQ score of
>0.3 points, was greater in the 10 mg/kg abatacept group
(60.7 %; 37/61 patients) than in the 2 mg/kg abatacept
group (49.3 %; 33/67 patients), and the placebo group
(24.2 %; 16/66 patients) (Fig. 5).

Safety

All of the patients (n = 194) who received at least one
dose of study drug (61 in the 10 mg/kg abatacept group, 67
in the 2 mg/kg abatacept group, and 66 in the placebo
group) were included in the safety evaluation.

SAEs were reported in 8.2 % (5/61), 3.0 % (2/67), and
9.1 % (6/66) of patients in the 10 mg/kg abatacept, 2 mg/kg
abatacept, and placebo groups, respectively, (Table 3), and
study drug-related SAEs were reported in 3.3 % (2/61),0 %
(0/67), and 1.5 % (1/66) of patients, respectively. Regard-
ing SAEs, in the 10 mg/kg abatacept group, pure red cell
aplasia, parvovirus infection and upper respiratory tract
infection were reported in one patient, while abdominal
pain and vomiting in a second. These SAEs resolved
without treatment or with appropriate treatment. Discon-
tinuation of the study drug because of AEs or SAEs
occurred in the placebo group only. No deaths occurred
during the study.

AEs were reported in 72.1 % (44/61), 73.1 % (49/67),
and 62.1 % (41/66) of patients in the 10 mg/kg abatacept,
2 mg/kg abatacept and placebo groups, respectively, and
study drug-related AEs were reported in 49.2 % (30/61),
59.7 % (40/67), and 34.8 % (23/66) of patients, respec-
tively. The incidences of AEs and study drug-related AEs
were similar in both abatacept groups, but were higher
these groups compared with the placebo group. The most
common AE was nasopharyngitis in each of the three
treatment groups (Table 4). Most AEs were mild to mod-
erate in intensity.
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Table 2 Disease activity at baseline and at week 24

Abatacept (10 mg/kg) Abatacept (2 mg/kg) Placebo

n =61 n =67 n =66

Baseline Week 24 Baseline Week 24 Baseline Week 24
Tender joint count 21.8 £9.3 82+£095 21.0 £ 82 88 +72 21.6 £8.2 158 £ 12,6
Swollen joint count 16.6 + 6.7 52+ 45 17.6 £ 6.5 66 +55 17.5 £+ 6.1 13.7 + 10.0
Patient global VAS 63.5 £ 20.0 334 £ 20.8 59.6 + 19.5 374 £ 226 67.2 +£17.5 549 +£21.2
HAQ physical function 14 £ 0.6 0.8 £ 0.6 1.34+06 0.9 +0.7 1.6 £ 0.7 14 £07
CRP (mg/dL) 34 +£27 09 +15 30+24 13+14 34+£23 34 £27
DAS28-CRP 6.0 = 0.7 35+£13 5.8 +0.7 40+ 1.2 6.0 £ 07 53412

Values are mean =+ standard deviation

CRP C-reactive protein, DAS28 Disease Activity Score 28, HAQ Health Assessment Questionnaire
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Fig. 4 Efficacy and disease status upon intravenous infusion of
abatacept. The proportion of patients who improved based on a
reduction of DAS28-CRP of >1.2 at week 24 is indicated in (a) and
the proportion of patients with low disease activity and remission at
week 24 are indicated in (b). Improved, DAS28-CRP change >1.2;
LDA, low disease activity; DAS28-CRP <3.2; remission, DAS28-
CRP <2.6. Aba abatacept, CRP C-reactive protein, DAS28 Disease
Activity Score 28, LDAS low disease activity, MTX methotrexate

Immunogenicity

The immunogenicity of abatacept was measured in
128 patients who received abatacept (61 in the 10 mg/kg
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Fig. 5 HAQ response rates at week 24. The 95 % confidence interval
versus placebo did not include zero (asterisk). Aba abatacept, HAQ
Health Assessment Questionnaire, MTX methotrexate

abatacept group and 67 in the 2 mg/kg abatacept). None of
these patients developed anti-abatacept or anti-CTLA4-T
antibodies following administration of abatacept [26].

Discussion

The introduction of DMARDs and anti-TNF-o and anti-
IL-6 agents has substantially revolutionized RA therapy.
However, several limitations remain, including secondary
failure of these drugs and discontinuation of treatment
because of AFEs, particularly in patients with RA with an
inadequate response to conventional therapy. Abatacept is
the first in a new class of RA treatments that selectively
modulate the co-stimulatory signal required for full T cell
activation. Phase II studies in Western populations have
shown that treatment with abatacept is associated with
significant reductions in disease activity and improvements
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Table 3 Incidence of serious

adverse events and adverse Abatacept (10 mg/kg)  Abatacept (2 mg/kg)  Placebo
events n==61 n=67 n =66
Deaths 0 0 0
Patients with SAEs 5(8.2) 2 (3.0 6 (9.1)
Patients with study drug-related SAEs 2 (3.3) 0 1(1.5)
Patients who discontinued because of SAEs 0 0 2 (3.0
Patients who discontinued because of AEs 0 0 2 (3.0)
Values are n (%) Patients with AEs 44 (72.1) 49 (73.1) 41 (62.1)
AE adverse event, SAE serious Patients with study drug-related AEs 30 (49.2) 40 (59.7) 23 (34.8)
adverse event
Table ,4 Adverse events' . System organ class and preferred term Abatacept (10 mg/kg)  Abatacept (2 mg/kg)  Placebo
occurring in >5 % of patients in 0= 61 "= 67 o= 66
any treatment group
Gastrointestinal disorders 15 (24.6) 15 (22.4) 13 (19.7)
Stomatitis 5(8.2) 2 (3.0) 3 (4.5)
Constipation 1(1.6) 1(1.5) 4 (6.1)
Infections and infestations 20 (32.8) 28 (41.8) 16 (24.2)
Nasopharyngitis 13 (21.3) 18 (26.9) 8 (12.1)
Cystitis 0 4 (6.0) 0
Investigations 7(11.5) 7 (10.4) 5(7.6)
Blood pressure increased 2(3.3) 5(7.5) 1(1.5)
Nervous system disorders 5(8.2) 8 (11.9) 6 (9.1)
Headaches 2(3.3) 4 (6.0) 34.5)
Respiratory, thoracic, and mediastinal disorders 7(11.5) 8 (11.9) 8 (12.1)
Upper respiratory tract inflammation 5(8.2) 3 (4.5) 34.5)

in physical function over the course of 12 months in
patients with active RA despite MTX treatment [17]. The
efficacy and dose response, based on ACR20 response
rates, and the safety of abatacept in the present study were
similar to those reported in Western patients [10], sug-
gesting that the results of global Phase III studies of
abatacept [14, 18, 21] can be extrapolated to Japanese
patients.

This study showed that the efficacy of 10 mg/kg
abatacept was significantly greater than that of placebo in
Japanese patients with active RA despite MTX therapy,
based on the differences in ACR20, ACR50, and ACR70
response rates. These results in Japanese patients differ
from those of the global Phase II study [10]. At week 24,
the ACR20 response rates in the global Phase II study were
60.0, 41.9, and 35.3 % in the 10 mg/kg abatacept, 2 mg/kg
abatacept, and placebo groups, respectively [10], compared
to 77.0, 62.7, and 21.2 %, respectively, in the present
study.

The high rate of response to 2 mg/kg abatacept among
Japanese patients may be due to differences in baseline
characteristics between patients in the global Phase II study
[10] and the Japanese patients in our study. The Japanese
patients enrolled in our study had a shorter duration of

disease compared to those in the global study (mean
duration 7.3-8.5 vs. 8.9-9.7 years, respectively), and fewer
tender and swollen joints (mean number of tender joints
21.0-21.8 vs. 28.2-30.8, respectively; mean number of
swollen joints 16.6-17.6 vs. 20.2-21.8, respectively). In
addition, the patients in our study were treated with a lower
dose of MTX than were patients in the global study (mean
dose 7.1-7.3 mg/week vs. 15.0-15.8 mg/week, respec-
tively) but had a higher mean CRP concentration (mean
concentration 3.0-3.4 vs. 2.9-3.2 mg/dL, respectively).
Although the 2 mg/kg abatacept dose achieved high
ACR response rates, 10 mg/kg abatacept had more rapid
effects, with significant improvements in ACR20 and
ACRS50 response rates compared with placebo at week 4 in
the 10 mg/kg group versus weeks 8 and 12, respectively, in
the 2 mg/kg abatacept group. Based on these data, the
10 mg/kg dose was identified as the optimal dosage to
rapidly achieve remission in Japanese patients. '
Changes in disease activity were also assessed using the
DAS28-CRP, which has been used in several pivotal
studies [14, 18]. Generally, the European League Against
Rheumatism (EULAR) response rates were greater when
assessed using the DAS28-CRP than with the DAS28-ESR.
A retrospective clinical study of infliximab identified a new
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threshold for the definition of high and low disease activity
states [27]. Both the DAS28-CRP and DAS28-ESR were
shown to be valid and comparable measures of disease
activity in patients with RA treated with abatacept [28]. In
the present study, 24.6 % of patients treated with 10 mg/kg
abatacept achieved remission, defined as DAS28-CRP
<2.6, by week 24.

Abatacept demonstrated a good risk-to-benefit profile in
the present Japanese patients with active RA; it was gen-
erally well tolerated, and the most common AEs, such as
nasopharyngitis and upper respiratory tract inflammation,
were similar to those reported with other biological agents
[29-32]. Of note, no tuberculosis or infusion reactions were
observed in this study. These findings are supported by the
results of other studies in different patient populations,
which have also shown abatacept to be well tolerated and
to have a well-characterized safety profile [10, 13, 19]. The
lack of immunogenicity observed in patients treated with
abatacept in this study suggests that the development of
resistance to this treatment is unlikely. Further studies,
including post-marketing surveillance studies, are required
to further evaluate the safety of abatacept.

The findings of this Phase II bridging study, and those of
previous studies, support the role of T cell activation in RA
and confirm the validity of inhibiting T cell activation as a
therapeutic target in this disease.

RA is a major cause of chronic inflammation in patients
worldwide and has a complex etiology, which includes
both environmental and genetic factors. Several genes that
confer susceptibility for the development of RA have been
identified; some of these interact with environmental fac-
tors, while others are restricted to particular populations.
Furthermore, some of the genes present in particular ethnic
groups are present in Asian and European populations [33,
34]. Here, we demonstrated that abatacept was effective in
Japanese patients, with outcomes equivalent to those seen
in global studies, which included European patients.

In conclusion, abatacept demonstrated good efficacy at
the 10 mg/kg dose compared with placebo, and was well
tolerated with a good benefit-to-risk profile in Japanese
patients with active RA despite MTX therapy. These
findings indicate that 10 mg/kg is an appropriate clinical
dose and is expected to be clinically useful in Japanese
patients with active RA. Taken together, abatacept is
suitable for the treatment of patients with active RA despite
MTX therapy, regardless of ethnicity.
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Golimumab monotherapy in Japanese patients
with active rheumatoid arthritis despite prior
treatment with disease-modifying antirheumatic
drugs: results of the phase 2/3, multicentre,
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GO-MONO study through 24 weeks
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ABSTRACLY

Objective To evaluate the efficacy and safety of
golimumab 50 and 100 mg monatherapy in Japanese
patients with active rheumatoid arthritis (RA) despite
treatment with disease-modifying antirheumatic drugs
(DMARDs).

Methods A total of 316 patients were randomised to
receive subcutaneous injections every 4 weeks of
placebo (group 1), golimumab 50 mg {group 2} or
golimumab 100 mg (group 3); group 1 crossed over to
golimumab 50 mg at week 16. The primary end point
was the proportion of patients achieving >20%
improvement in the American College of Rheumatology
criteria (ACR20) at week 14. ACR50 and ACR70 response
rates were also measured. Adverse events (AEs) were
monitored throughout the study.

Results Demographics were similar across groups; the
mean age was 52 years and 81.8% of patients (252/308)
were female. Week 14 ACR20 response rates were
significantly greater in groups 2 (51/101 (50.5%)) and 3
(60/102 (58.8%)) than in group 1 (20/105 (19.0%);
p<0.0001 for both), as were ACR50 and ACR70
response rates. After placebo crossover at week 16,
week 24 ACR response rates were similar in groups 1
and 2. Through week 16, 63.8% of patients in group 1,
62.4% in group 2 and 60.8% in group 3 had AEs and
1.9%, 1.0% and 2.0% had serious AEs. After week 186,
one malignancy was reported (breast cancer, group 3).
Infections were the most common AEs. No deaths or
cases of tuberculosis were reported through week 24.
Conclusions Golimumab monatherapy (50 and 100 mg)
was effective in reducing the signs and symptoms of RA
in Japanese patients with active disease despite DMARD
treatment.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflamma-
tory disease characterised by dysregulation of
several cytokines, including tumour necrosis factor
(TNEF).! 2 The bone and cartilage damage in the

joints can significantly affect physical function®
and the chronic inflammation of RA is associated
with significant morbidity and mortality.* In
observational studies, the anti-TNF agents inflixi-
mab® and etanercept® reduced disease activity in
Japanese patients with RA.

Golimumab is a monoclonal antibody that
binds with high affinity and specificity to TNE’
In large, phase 3, randomised, placebo-controlled
trials, golimumab demonstrated efficacy in metho-
trexate  (MTX)-naive® and MTX-experienced
patients with RA In these studies, many
patients were treated with concomitant MTX.
Some patients cannot tolerate MTX treatment™;
therefore, it is clinically relevant to evaluate the
safety and efficacy of golimumab monotherapy in
Japanese patients with active RA who were previ-
ously treated with disease-modifying antirheu-
matic drugs (DMARD:s).

PATIENTS AND METHODS

Patients

Patients (20-75 years) had to have a diagnosis of
RA according to the American College of
Rheumatology (ACR) criteria’’ for >3 months and
active disease, despite previous DMARD treat-
ment, defined as six or more swollen joints and six
or more tender joints and two or more of the fol-
lowing: C-reactive protein (CRP) >2.0 mg/dl or
erythrocyte sedimentation rate >28 mm/h using
the Westergren method, morning stiffness
>30 min, investigator-documented evidence of
bone erosion on radiographs, or positive for
anti-cyclic citrullinated peptide antibodies or
theumatoid factor. Patients were screened for
latent and active tuberculosis (see also online sup-
plementary text). All DMARDs were discontinued
>4 weeks before the first study agent administra-
tion. Concomitant oral corticosteroids (stable dose
<10 mg of prednisolone/day or equivalent) were
permitted.
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Study design

This was a phase 2/3 multicentre, randomised, double-blind,
placebo-controlled trial carried out at 102 sites in Japan.
Patients were randomly assigned (1:1:1) to receive subcutaneous
injections every 4weeks of placebo (group 1), golimumab
50 mg (group 2) or golimumab 100 mg (group 3). Concomitant
DMARD treatment, including MTX, was prohibited in all
treatment groups (a 4-week washout period was required). At
week 16, all patients in group 1 crossed over to receive golimu-
mab 50 mg in a double-blinded fashion.

The study was conducted according to the Declaration of
Helsinki and in compliance with good clinical practice guide-
lines. The protocol was reviewed and approved by the institu-
tional review board at each site. All patients provided written
informed consent before any study-related procedures.

Study end points

Response to treatment was evaluated using the ACR criteria,
the 28-joint count disease activity score (DAS28) using erythro-
cyte sedimentation rate and the ACR index of improvement in
disease activity (ACR-N); physical function was evaluated with
the Health Assessment Questionnaire-Disability —Index
(HAQ-DI). The primary end point was the proportion of
patients achieving >20% improvement in ACR criteria (ACR20)
at week 14. Due to ethical concerns about the potential for an
inadequate response to placebo, week 14 was chosen for the
primary efficacy assessment. Secondary end points included
ACRS50/70/90 response rates at weeks 14 and 24, changes from
baseline at weeks 14 and 24 in DAS28 and HAQ-DI scores,
ACR-N scores at weeks 14 and 24 and changes from baseline to
week 24 in van der Heijde/Sharp (vdH-S) scores. Also the pro-
portions of patients achieving a good or moderate DAS28
score'® 18 or DAS28 remission (score<2.6) were determined at
weeks 14 and 24.

Radiographs of the hands and feet were obtained at baseline
and week 24 or at the time of study discontinuation, if applic-
able, and scored by two independent readers (see online supple-
mentary text). Radiographic progression was evaluated as
changes from baseline to week 24 in the vdH-S score.™
Erosion, joint space narrowing and total vdH-S scores are
reported. All radiographs were scored by BioClinica Corporation
(Newtown, Pennsylvania, USA) and readers were blinded to
patient identity, treatment group and time point.

Patients were monitored for adverse events (AEs), including
injection-site reactions and abnormal routine laboratory values.

Pharmacokinetic analyses and immunogenicity

Blood samples for the measurement of serum golimumab
concentrations were obtained at weeks 0, 4, 8, 12, 14, 16, 20
and 24, with one additional sample between weeks 4 and 12.
Blood samples for evaluation of antibodies to golimumab were
obtained at weeks 0, 12 and 24. Antibodies to golimumab were
detected using a previously described validated antigen bridging
enzyme immunoassay.”” Blood samples were drawn before
administration of the study agent.

A post hoc analysis evaluated week 24 ACR20, ACR50 and
ACRY70 response rates for patients stratified according to the fol-
lowing serum golimumab concentration quartiles: <0.24 wg/ml,
>0.24-<0.63 pg/ml, >0.63-<1.29 pg/ml and >1.29 pug/ml.

Statistical analyses
All patients who received at least one study agent injection and
had efficacy data available were included in the efficacy
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analysis. All patients who received at least one study agent
injection were included in the safety analysis. Patients who
received one or more golimumab injection and had pharmacoki-
netic data available were included in the pharmacokinetic ana-
lysis. Descriptive statistics are reported. Differences between
the treatment groups in ACR and DAS28 response rates were
assessed using a y? test. Type I error at the 0.05 level of signifi-
cance was preserved with a hierarchical approach to control for
multiplicity, in which a comparison between groups 3 and 1
was performed first and a comparison between groups 2 and 1
was performed only if the difference between groups 3 and 1
was significant. For changes in continuous variables, treatment
group differences were assessed using analysis of covariance
(ANCOVA) for HAQ-DI, DAS28 and vdH-S scores or analysis
of variance (ANOVA) for ACR-N scores. Least-squares means
and 95% Cls are reported. ACR response rates, ACR-N and
HAQ-DI were calculated using the last observation carried
forward method for the week 14 and week 24 time points. In
the analysis of DAS28 response at weeks 14 and 24, observed
data were used with no imputation for missing data, with the
exception of the DAS28 remission analysis, in which patients
with missing data were counted as non-responders. Observed
data were used in the pharmacokinetic analysis.

Changes from baseline in vdH-S scores were compared
between each golimumab group and placebo using two
methods. ANCOVA was the prespecified method in the proto-
col and was chosen for consistency with the analyses of other
continuous variables. A post hoc ANOVA based on van der
Waerden normal scores was undertaken to account for the non-
normal data distribution due to one patient in group 3 with an
atypically large change in vdH-S score. Additionally, a cumula-
tive probability plot of the changes in vdH-S scores from base-
line to week 24 for each treatment group was constructed.

Assuming that 5% of patients would be excluded from the
efficacy analysis owing to study discontinuation, the target
total sample size of 300 patients provided >90% power to
detect a difference between groups 2 and 3 and group 1 in
ACR20 response rates at week 14 (a=0.05).

RESULTS

Patient disposition and baseline characteristics

A total of 316 patients were randomised; eight withdrew
consent before administration of any study agents (figure 1).
Therefore, 308 patients received one or more study agent
administration (group 1, n=105; group 2, n=101; group 3,
n=102). Patient demographics and baseline disease characteris-
tics were well balanced across all groups (table 1). Among all
patients, 82% were female, the mean age was 52 years, the
mean disease duration was 8.9 years and the mean CRP level
was 2.5 mg/dl. Most (73.7%) patients received prior MTX
treatment.

Efficacy results
Clinical response and physical function
At week 14, significantly greater proportions of patients in
groups 2 (50.5%) and 3 (58.8%) achieved an ACR20 response in
comparison with group 1 (19.0%; p<0.0001 for both) (table 2).
Likewise, significantly higher ACR50 and ACR70 response rates
were seen in groups 2 and 3 than in group 1. While no patient
in group 1 had an ACR90 response at week 14, three patients
in group 2 and two in group 3 achieved an ACR90 response;
however, statistical significance from placebo was not attained.
At week 24, after placebo crossover to golimumab 50 mg at
week 16, patients in group 1 generally had ACR response rates
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404 patients
screened

]

Patients
randomised
(n=316)
|

| I ]
Placebo Golimumab 50 mg Golimumab 100 mg
(n=110) (n=102) (n=104)

2 withdrew before

administration of

study agent

2 discontinued study:

* 1 due to unsatisfactory
therapeutic effect

5 withdrew before
administration of

study agent

13 discontinued study:
"} » 1 withdrew consent

* 9 due to unsatisfactory

1 withdrew before
administration of

study agent

5 discontinued study:

* 1 ineligible for study

* 3 due to unsatisfactory

Figure T Patient disposition through week 24. AE, adverse event.

similar to those for patients who were initially assigned to
group 2 from baseline (table 2). In group 3, week 14 ACR
response rates were maintained at week 24.

Mean ACR-N scores at week 14 were significantly greater in
groups 2 (30.5) and 3 (33.0) than in group 1 (9.1; p<0.0001 for
both) (table 2). Mean improvements from baseline to week
14 in DAS28 scores were also significantly greater in groups
2 and 3 than in group 1 and significantly greater proportions of
patients in groups 2 and 3 achieved a moderate or good DAS28
response or DAS28 remission. Improvements from baseline in
physical function (HAQ-DI) were also significantly greater in
groups 2 and 3 than in group 1.

Patients in group 1 had ACR-N scores at week 24 and mean
improvements in DAS28 and HAQ-DI scores from baseline to
week 24 that were similar to those seen in patients who were
initially randomised to group 2. In group 3, week 14 ACR-N,
DAS28 and HAQ-DI responses were maintained at week 24.

Radiographic progression

Two patients did not have complete radiographic data available
(missing baseline data for one patient in group 3 and missing
week 24 data for one patient in group 2) and changes from
baseline in vdH-S score for these patients were substituted
with the median change for all patients. Agreement between
the two primary readers was good, with intraclass correlation
coefficients of 0.98 at baseline and week 24 and 0.80 for the

1490

therapeutic effect therapeutic effect « 1 due to AEs
* 3 due to AEs « 1 due to AEs
Completed Completed Completed
study through study through study through
week 16 week 16 week 16
and crossed over to (n=96) (n=100)
golimumab 50 mg
(n=92)
—1 4 discontinued study —'I 0 discontinued study
» 2 due to unsatisfactory
therapeutic effect
*2due to AEs
Completed Completed Completed
study through study through study through ‘;’{
week 24 week 24 week 24 |
(n=92) (n=92) (n=100) §

change at week 24. The proportion of patients with a change
in total vdH-S score greater than the smallest detectable
change was 22.1% (group 1, n=27; group 2, n=21; group 3,
n=20).

At week 24, increases in erosion, joint space narrowing and
total vdH-S scores were seen in all three groups (table 2), with
smaller changes in erosion and total scores in groups 2 and 3,
indicating less radiographic progression than in group 1, as
shown in the probability plot (figure 2). In the a priori analysis
(ANCOVA), no significant differences were seen in mean
changes between groups 2 and 3 and group 1 at week 24. In
the post hoc ANOVA using normalised scores, no significant
differences were seen between groups 2 and 1. Although
increases from baseline were observed in both groups 3 and 1,
the mean changes in erosion and total vdH-S scores in group 3
were statistically significantly smaller than those in group 1
(1.1 vs 1.3, p=0.0316 and 2.1 vs 2.6, p=0.0043, respectively).
Also, the median changes in total vdH-S scores followed a
trend, showing less radiographic progression in groups 2 and 3
than in group 1 (0.5 and 0.0, respectively, vs 1.0).

Golimumab pharmacokinetics and antibodies to golimumah

Through week 16, serum golimumab levels increased in a dose-
proportional manner; steady state was reached at week 12.
Median serum golimumab concentrations for groups 2 and 3,
respectively, were 0.52 pg/ml and 1.17 pg/ml at week 12 and
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Table 1 Baseline patient demographics and disease characteristics

Characteristics Group 1: Placebo Group 2: Golimumab 50 mg Group 3: Golimumab 100 mg Total
Patients, n 105 101 102 308

Female, n (%) 86 {81.9) 81 (80.2) 85 (83.3) 252 (81.8)
Age, years 524 (11.1) 52.9 (11.3) 516 {11.9) 52.3 (11.4)
Body weight, kg 54.4 (10.4) 56.2 (12.4) 53.9 (9.8) 54.8 (10.9)
Duration of RA, years 9.2 (8.6) 8.1(8.4) 9.4 (8.5) 8.9 (8.5)
Swollen joint count (0-66) 13.1 {6.9) 12.6 (5.8) 12.8 (6.7) 12.9 (6.5)
Tender joint count (0-68) 14.9 (8.5) 15.5 (9.0) 16.6 (10.2) 15.7 (9.3)
Patient’s assessment of pain (VAS; 0-100 mm) 55.2 (24.5) 55.6 (22.3) 575 {23.1) 56.1 (23.3)
Patient’s global assessment {VAS; 0-100 mm) 54.3 (25.4) 54.3 (23.7) 53.9 (24.5) 54.2 (24.5)
Physician’s global assessment (VAS; 0-100 mm) 58.8 (17.8) 58.4 (18.1) 59.6 (18.3) 58.9 (18.0)
CRP. mg/d! 2.5(2.5) 2.2 (2.5) 2.6(2.8) 2.5 (2.6)
DAS28-ESR 5.9 (1.0) 5.8 (1.1) 6.0 (1.0 5.9 (1.0)
HAQ-DI (0-3) 1.0 (0.6) 1.1 (0.6) 1.0 (0.6) 1.0 (0.6)

Data are presented as mean (SD) unless otherwise noted.

Results include data for all randomised patients who received at least one administration of the study agent and had available efficacy data.
CRP, C-reactive protein; DAS28-ESR, 28-joint Disease Activity Score using erythrocyte sedimentation rate; HAQ-DI, Health Assessment Questionnaire-Disability Index; RA,

rtheumatoid arthritis; VAS, visual analogue scale.

0.46 wg/ml and 1.04 ng/ml at week 16. Median serum concen-
trations at week 24 were 0.35 ng/ml in group 1, 0.43 pg/ml in
group 2 and 0.99 wg/ml in group 3. Week 24 ACR20, ACR50
and ACR70 response rates were evaluated according to serum
golimumab concentration, with patients stratified by the fol-
lowing quartiles: <0.24 pg/ml (n=45), >0.24-<0.63 pg/ml
(n=50), >0.63-<1.29 pg/ml (n=49) and >1.29 pg/ml (n=48).
Overall, response rates were lowest in patients with serum goli-
mumab concentrations <0.24 pg/ml and increased with
increasing serum golimumab concentration (figure 3).

At week 12, two patients (2.0%) each in groups 2 and 3
tested positive for antibodies to golimumab. At week 24, three
patients each in group 1 (3.3%) and group 2 (8.2%) and four
patients (4.0%) in group 3 tested positive for antibodies to goli-
mumab. No antibody-positive patient demonstrated an ACR
response.

Adverse events

Through week 16 (placebo-controlled period), AEs occurred in
63.8% of patients in group 1, 62.4% in group 2 and 60.8% in
group 3 (table 3). Most AEs were mild. The most common AEs
were infections (group 1 (23.8%); group 2 (26.7%); group 3
(28.4%)). The most common infections among all golimumab-
treated patients were nasopharyngitis (16.3%), pharyngitis
(3.4%) and gastroenteritis (2.0%). Three patients (2.9%) in
group 1 (herpes zoster, atypical mycobacterial infection and
abnormal liver function test), two patients (2.0%) in group 2
(liver disorder and cataract) and one patient (1.0%) in group 3
(transient cerebral ischaemic attack) discontinued the study
agent owing to AEs. Serious AEs (SAEs) through week 16 were
herpes zoster and organising pneumonia (n=1 each) in group 1,
hydrocele (n=1) in group 2 and cellulitis and transient ischae-
mic attack (n=1 each) in group 3. When assessed by length of
follow-up, the incidences (95% CI) of serjous infection at week
24 were 3.30 (0.08 to 18.38), 1.69 (0.04 to 9.40) and 2.16 (0.05
to 12.01) for groups 1, 2 and 3, respectively.

After the placebo crossover at week 16, AEs occurred in 31
(38.7%) patients in group 1, 34 (35.4%) in group 2 and 33
(33.0%) in group 3 through week 24 (table 3). Infections were
the most common AEs during this time period, consistent with
results seen during the placebo-controlled period. AEs leading
to discontinuation of the study agent after week 16 were
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ovarian neoplasm (non-malignant; n=1) and RA (n=1) in
group 2 and breast cancer (n=1) in group 3. After week 16,
SAEs occurred in three patients in group 2 (non-malignant
ovarian neoplasm and dental pulpitis, each in one patient; par-
oxysmal tachycardia and RA in one patient) and in two
patients in group 3 (breast cancer, between weeks 20 and 24
and organising pneumonia, one patient each); no SAEs were
reported in group 1 during this period.

The incidence of injection-site reactions through week 16
was similar among all groups (group 1, 7/105 (6.7%); group 2,
8/101 (7.9%); group 3, 8/102 (7.8%)). From week 16 through
week 24, the rates of injection-site reactions were 3.3% (3/92)
in group 1, 6.3% (6/96) in group 2 and 5.0% (5/100) in group
3. All injection-site reactions were mild.

There were no reports of anaphylactic reactions, serum
sickness-like reactions, or deaths through week 24. No cases of
tuberculosis were reported through week 24; however, one case
of atypical mycobacterial infection occurred in group 1 before
week 16.

DISCUSSION
In this phase 2/3 study of golimumab 50 mg and 100 mg in
Japanese patients with active RA despite DMARD treatment,
those treated with golimumab monotherapy had significant
improvements from baseline to week 14 in clinical measures of
efficacy, including ACR20, ACR50 and ACR70 response rates
and DAS28 and ACR-N scores, in comparison with those who
received placebo. Physical function was also significantly
improved from baseline in the golimumab groups compared
with placebo. These significant improvements were seen
despite the overall study population displaying relatively mild
disease at study outset (mean swollen/tender joint counts of
18/16). However, clinical response to golimumab monotherapy
was relatively modest in comparison with golimumab+MTX
treatment in another Japanese population.*®

Patients with active RA despite previous MTX treatment
were evaluated previously in the large phase 3 GO-FORWARD
trial® While concomitant MTX was included in GO-
FORWARD golimumab 100 mg monotherapy was also evalu-
ated. ACR responses were also evaluated at week 14 in both
trials and while significantly greater ACR response rates were
achieved in group 3 in this study in comparison with placebo,
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Table 2 Clinical efficacy and radiographic resultst through week 24

Placebo-controlled period

Week 14

Group 1: Placebo
(n=105)

Group 2: Golimumab
50 mg (n=101)

Group 3: Golimumab
100 mg (n=102}

Placebo crossover period

Week 24

Group 1: Placebo— Golimumab

50 mg (n=105)

Group 2: Golimumab
50 mg (n=101%)

Group 3: Golimumab
100 mg (n=102)

Clinical efficacy results
ACR20 response

ACR50 response
ACRT70 response
ACR90 response
ACR-N

DASZ28-ESR
Change from baseline
Moderate response
Good response
Remission

HAQ-DI

Change from baseline

Radiographic results
vdH-S score, baseline
Total
Joint space narrowing
Erosion

20 (19.0)

6(5.7)

1(1.0)

00.0)

9.1 (43 to 14.0)
n=94

~0.3 (~0.6 to ~0.1)

n=93
27 (29.0)

n=93
4(4.3)

n=94
2(2.1)

—0.03 (-0.12 to 0.06)

vdH-S score, change from baseline to week 24

Total

Joint space narrowing

51 (50.5)
p<0.0001
29 (28.7)
p<0.0001

13 (12.9)
p=0.0007
3(3.0)
p=0.0752

30,5 (25.6, 35.5)
p<0.0001

n=97
~1.5{-1.8, -1.3)
p<0.0001
n=97

69 (71.1)
p<0.0001
n=97

23 (23.7)
p=0.0001
n=97

13 (13.4)
p=0.0025

0.24 (0.15 to 0.34)
p<0.0001

60 (58.8)
p<0.0001

33 (32.4)
p<0.0001

12 (11.8)
p=0.0013

2 (2.0)
p=0.1493

33.0 (28.1, 38.0)
p<0.0001

n=100
-1.9(-21t0 -1.7)
p<0.0001
n=100
74 (74.0)
p<0.0001
n=100
32 (32.0)
p<0.0001
n=100
23 {23.0)
p<0.0001

0.33 (0.24 to 0.42)
p<0.0001

18 (17.1)

8(7.6)

2(19)

0

9.3 (3.9, 14.7)
n=81
-15(-1.8,-1.2)

n=91
56 (61.5)

n=91
21 (23.1)

n=92
8(8.7)

~0.03 (~0.13 to 0.07)

56.1 (62.2)
25.9 (30.2)
30.2 (33.8)

n=105
2.6 (4.7)
1.0 (-2.5t0 29.8)

n=92
0.9 (1.9)
0.0 (~1.0 to 9.5)

47 (46.5)
p<0.0001

28 (21.7)
p=0.0001

17 (16.8)
p=0.0002

5 (5.0

p=0.021

30.9 (25.4, 36.4)
p<0.0001

n=83
-1.6{-1.91t0 -1.4)

n=93
65 (69.9)

n=:93
21 (22.6)

n=93
16 (17.2)

0.23 (0.13 to 0.33)
p=0.0003

43.8 (50.6)
19.9 (24.0)
3.9 (28.3)

n=100

1.9 (4.1)

0.5 (~1.8 t0 23.0)
p=0.5091*
p=0.1802%*
n=93

1.0 (2.8)

0.0 (-1.5t0 17.5)
p=0.7530%
p=0.3373**

71 (69.6)
p<0.0001

43 (42.2)
p<0.0001

22 (21.6)
p<0.0001
3(2.9)
p=0.0767

40.0 {34.6, 45.5)
p<0.0001

n=100
~1.9 (-2.1, ~1.6)

n=100
78 (78.0)

n=100
31(31.0)

n=100
19 (19.0)

0.33 (0.23 to 0.43)
p<0.0001

56.9 (57.0)
25.3 (26.2)
31.7 (33.0)

n=102

2.1 {10.4)

0.0 (2.5 to 102.5)
p=0.6573*
p=0.0043**
n=99

1.0 (5.1)

0.0 (2.0 to 48.5)
p==0.9353*
p=0.0832**
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Table 3 Week 16 and week 24 safety results

Placebo-controlled period Placebo crossover period Cumulative
Weeks 0-16 Weeks 16-24 Weeks 0-24
Group 2: Group 3: Group 1: Group 2: Group 3: Group 2: Group 3:
Group 1:  Golimumab  Golimumab  Placebo— Golimumab  Golimumab  Golimumab  Golimumab  Golimumab
Placebo 50 mg 100 mg 50 mg 50 mg 100 mg 50 mg 100 mg
Patients, n 105 101 102 92 96 100 101 102
Patients with AEs 67 (63.8) 63 (62.4) 62 (60.8)  31(33.7) 34 (35.4) 33 (33.0) 72 (71.3) 72 (70.6)
Patients with SAEs 2(1.9) 1(1.0) 2(2.0) 0(0) 3(3.1) 2(2.0) 4(4.0) 4(3.9)
Patients with AEs leading to discontinuation 3(2.9) 2 (2.0) 1 (1.0 0(0) 2(2.1) 1 (1.0} 4 (4.0 2 (2.0
of study agent
Patients with infections 25(23.8) 27 (26.7) 29 (28.4) 5 (5.4) 11 (11.5) 7(7.0) 33 (32.7) 34 (33.3)
Patients with serious infections 1(1.0) 0(0) 1 (1.0 0(0) 1 (1.0} 0(0) 1(1.0) 1(1.0)
Patients with abnormal LFTs 3(29) 0(0) 4 (3.9) 0(0) 0(0) 0{0) 0 (0) 4(3.9)
Patients with injection-site reactions 71{6.7) 8{1.9) 8(7.8) 3(3.3) 6 (6.3) 5 (5.0) 12 (11.9) 10 (9.8)
Patients with neoplasms (benign, malignant 0{0) 0(0) 0(0) 0(0) 2(2.1) 1 (1.0} 2{2.0) 1(1.0}
and unspecified)
Breast cancer 0 (0) 0(0) 0(0) 0(0) 0(0) 1(1.0} 0(0) 1(1.0)
Skin papilloma 0 {0) 0 (0) 0(0) 0(0) 1(1.0) 0(0) 1(1.0) 0{0)
Ovarian neoplasm 0{0) 0(0) 0 (0) 0(0) 1(1.0) 0 (0) 1(1.0) 0(0)

Data are presented as n (%) unless otherwise noted.
AEs, adverse events; LFT, liver function test; SAEs, serious adverse events.

this trial and in GO-FORWARD might have varied consider-
ably®® given that Japanese patients are generally more slight,
and the resulting dose per unit mass would be higher than in
other populations. Indeed, treatment effects on radiographic
progression appear to be related to serum golimumab concen-
trations, as patients receiving golimumab 50 mg+MTX in the
GO-FORTH trial in Japanese patients with RA (week 16
median serum golimumab concentration=0.73 pg/ml) demon-
strated significantly less radiographic progression than placebo-
treated patients,'® while such a difference was not seen in this
study, in which patients receiving golimumab 50 mg had a
week 16 median serum golimumab concentration of 0.46 ug/ml.
Radiographic progression was evaluated at week 24, at which
point patients randomised to group 1 had been receiving golimu-
mab 50 mg since week 16. The a priori ANCOVA did not show
significant differences in radiographic progression between
either groups 2 or 3 and group 1; however, in a post hoc analysis
using normalised data, significantly smaller changes from base-
line in erosion and total vdH-S scores were seen in group 3 than
in group 1. This significant difference was confirmed by an add-
itional ANCOVA that excluded a single group 3 patient with an
atypically large change in vdH-S score (p=0.01; data not
shown). Biological monotherapy with the anti-interleukin 6
agent tocilizumab has also demonstrated radiographic benefit in
patients with RA with inadequate response to DMARD treat-
ment.?? In this study, the mean baseline CRP level, which is a
good predictor of radiographic progression,”® was moderately
raised and 22.1% of patients had a change in total vdH-S that
exceeded the smallest detectable change. In contrast, only 4.3%
of patients in GO-FORWARD had such a change in total vdH-
S score.?® Thus, patients in our study probably had higher
disease activity than patients in GO-FORWARD. This may
account for the observation that radiographic progression in this
study was greater than expected based on the clinical response
seen at similar time points in earlier golimumab trials, including
GO-FORWARD.?* Qur results suggest that golimumab 100 mg
monotherapy may prevent further joint damage in Japanese
patients with active radiographic progression, which is consist-
ent with the golimumab package insert approved by the
Japanese Pharmaceuticals and Medical Devices Agency.”
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Golimumab was generally well tolerated. Infections were the
most common AEs. Serious infections were reported in two
patients through week 16 and one patient between weeks 16 and
24; the week 24 incidences per 100 patient-years of follow-up indi-
cated no increase in serious infection versus placebo. Most AEs
were mild and few patients discontinued due to AEs. Rates of
SAEs, serious infections and malignancies were low. No deaths
and one malignancy (breast cancer) occurred through week 24. Of
note, this study was not powered to detect rare events and these
findings are limited also by the short-term nature of the analysis.

This was the first golimumab monotherapy study to demon-
strate that Japanese patients with active RA despite prior
DMARD treatment had significantly improved signs and symp-
toms of RA after 14 weeks of treatment with 50 or 100 mg
golimumab in comparison with placebo. Group 3 had signifi-
cantly less radiographic progression than group 1 when ana-
lysed post hoc using normalised scores, and median changes in
total vdH-S scores suggested a dose-dependent trend.
Additional long-term analyses are needed to further explore the
effect of golimumab monotherapy on joint destruction and
fully assess its safety profile in Japanese patients with RA.

Author affiliations

'Division of Rheumatology, Keio University, Shinjuku-ku, Tokyo, Japan

Department of Pharmacovigilance, Graduate School of Medical and Dental Sciences,
Tokyo Medical and Dental University, Bunkyo-ku, Tokyo, Japan

3First Department of Internal Medicine, University of Occupational and Environmental
Health, Kitakyushu, Fukuoka, Japan

“Institute of Rheumatology, Tokyo Women's Medical University, Shinjuku-ku, Tokyo, Japan
SDepartment of Orthopedic Surgery, Nagoya University, Nagoya, Aichi, Japan
®Department of Allergy and Rheumatology, Graduate School of Medicine, The University of
Tokyo, Bunkyo-ku, Tokyo, Japan

"Department of Medicine and Rheumatology, Graduate School of Medical and Dental
Sciences, Tokyo Medical and Dental University, Bunkyo-ku, Tokyo, Japan

8Sapporo Medical Center NTT EC, Sapporo, Japan

%Respiratory Center, Saitama medical University, Moroyama-machi, lruma-gun, Saitama,
Japan

1% Janssen Pharmaceutical K K., Chiyoda-ku Tokyo, Japan

"Mitsubishi Tanabe Pharma Corporation, Chuo-ku Tokyo, Japan

"2 Janssen Research & Development, LLC, Spring House, Pennsylvania, USA

Acknowledgements We thank the patients, investigators and study personnel who
made this trial possible. We also thank Rebecca Clemente, PhD, Michelle Perate,

Ann Rheum Dis 2013;72:1488-1495. doi:10.1136/annrheumdis-2012-201796

— 253 —



Downloaded from ard.bmj.com on February 19, 2014 - Published by group.bmj.com

MS, and Mary Whitman, PhD, (Janssen Services, LLC); Yoshifumi Ukyo and Yoshinori
Murakami, PhD (Janssen Pharmaceutical K.} for assistance in preparing this
manuscript.

Contributers All authors contributed to the design and/or conduct of the trial,
analysis and/or interpretation of data and manuscript preparation and/or review for
critical content. All authors also approved the final manuscript for submission to ARD.
RC, MP and MW {Janssen Services, LLC) and YU and YM (Janssen Pharmaceutical KK}
provided assistance with preparing this manuscript.

Funding This study was funded by Janssen Pharmaceuticals KK

Competing interests DB is an employee of Janssen Research & Development, LLC
and owns stock in Johnson & Johnson. HY has received research grants from Abbott,
Bristol Myers Squibb, Chugai Pharmaceutical, Eizai Pharmaceutical, Janssen
Pharmaceutical, Mitsubishi Tanabe Pharmaceutical, Otsuka Pharmaceutical, Roche,
Takeda Pharmaceutical and Wyeth. KY has received research grants from Astellas
Pharmaceutical, Chugai Pharmaceutical, Eizai Pharmaceutical, Immunofuture Inc,
Mitsubishi Tanabe Pharma Corporation, Santen Pharmaceutical and Wyeth. MH has
received research grants from Abbott, Bristol Myers Squibb, Chugai Pharmaceutical,
Eizai Pharmaceutical, Janssen Pharmaceutical, Mitsubishi Tanabe Pharma Corporation,
Takeda Pharmaceutical and Wyeth and received consultant fees from Abbott, Bristol
Myers Squibb, Chugai Pharmaceutical, Janssen Pharmaceutical and Mitsubishi
Tanabe Pharma Corporation. MK has received research grants from Astellas
Pharmaceutical, Astra Zeneca, Banyu Pharmaceutical, Daiichi Sankyo Pharmaceutical,
Eizai Pharmaceutical, Janssen Pharmaceutical, GlaxoSmithKline, Mitsubishi Tanabe
Pharma Corporation, Nippon Boehringer Ingelheim and Novartis. NI has received
research grants from Astellas Pharmaceutical, Chugai Pharmaceutical, Eizai
Pharmaceutical and Mitsubishi Tanabe Pharma Corporation. NM has received research
grants from Abbott, Astellas Pharmaceutical, Banyu Pharmaceutical, Chugai
Pharmaceutical, Daiichi Sankyo Pharmaceutical, Eizai Pharmaceutical, Janssen
Pharmaceutical, Mitsubishi Tanabe Pharma Corporation, Takeda Pharmaceutical and
Teijin Pharmaceutical. TK has received research grants from Abbott, Bristol Myers
Squibb, Chugai Pharmaceutical, Eizai Pharmaceutical, Janssen Pharmaceutical,
Mitsubishi Tanabe Pharma Corporation, Otsuka Pharmaceutical, Pfizer, Takeda
Pharmaceutical and Wyeth. TO is an employee of Janssen Pharmaceutical KK, a
wholly owned subsidiary of Johnson & Johnson. TT has received research grants from
Abbott, Astra Zeneca, Bristol Myers Squibb, Chugai Pharmaceutical, Eizai
Pharmaceutical, Janssen Pharmaceutical, Mitsubishi Tanabe Pharma Corporation,
Novartis, Takeda Pharmaceutical and Wyeth. TY is an employee of Mitsubishi Tanabe
Pharma Corporation. YT has received research grants from Abbott, Astellas
Pharmaceutical, Banyu Pharmaceutical, Chugai Pharmaceutical, Eizai Pharmaceutical,
Janssen Pharmaceutical, Mitsubishi Tanabe Pharma Corporation, Pfizer and Takeda
Pharmaceutical.

Provenance and peer review Not commissioned; externally peer reviewed.

Open Access This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 3.0) license, which permits
others to distribute, remix, adapt, build upon this work non-commercially, and license
their derivative works on different terms, provided the original work is properly cited
and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/3.0/

REFERENCES

1. Feldmann M, Brennan FM, Maini RN. Role of cytokines in rheumatoid arthritis.
Annu Rev Immunol 1996;14:397-440.

2. Badolato R, Oppenheim JJ. Role of cytokines, acute-phase proteins and
chemokines in the progression of rheumatoid arthritis. Semin Arthritis Rheum
1996,26:526-38.

3. Wolfe F Hawley DJ. The longterm outcomes of theumatoid arthritis: work
disability: a prospective 18 year study of 823 patients. J Rheumatol
1998;25:2108-17.

4. Young A, Koduri G. Extra-articular manifestations and complications of rheumatoid
arthritis. Best Pract Res Clin Rheumatol 2007,21:907-27.

5. Tanaka Y, Takeuchi T, Inoue E, et a/. Retrospective clinical study on the notable
efficacy and related factors of infliximab therapy in a rheumatoid arthritis
management group in Japan: one-year clinical outcomes (RECONFIRM-2). Mod
Rheumatol 2008,18:146-52.

Ann Rheum Dis 2013;72:1488-1495. doi:10.1136/annrtheumdis-2012-201796

— 254 —

20.

21.

22.

23.

24,

25.

Koike T, Harigai M, Inokuma S, et al. Postmarketing surveillance of safety and
effectiveness of etanercept in Japanese patients with rheumatoid arthritis. Mod
Rheumatol 2011;21:343-51.

Shealy D, Cai A, Staquet K, et al. Characterization of golimumab, a human
monoclonal antibody specific for human tumor necrosis factor alpha. MAbs
2010;2:428-39.

Emery P Fleischmann RM, Morsland LW, &t a/. Golimumab, a human anti-tumor
necrosis factor alpha monaclonal antibody, injected subcutangously every four
weeks in methotrexate-naive patients with active rheumatoid arthritis:
twenty-four-week results of a phase lll, multicenter, randomized, double-blind,
placebo-controlled study of golimumab before methotrexate as first-line therapy for
early-onset rheumatoid arthritis. Arthritis Rheum 2009;60:2272-83.

Keystone EC, Genovese MC, Klareskog L, et al. Golimumab, a human antibody to
tumour necrosis factor o. given by monthly subcutaneous injections, in active
rheumatoid arthritis despite methotrexate therapy: the GO-FORWARD Study. Ann
Rheum Dis 2009;68:789-96.

Schnabel A, Gross WL. Low-dose methotrexate in rheumatic diseases—efficacy,
side effects, and risk factors for side effects. Semin Arthritis Rheum
1994,23:310-27.

Arnett FC, Edworthy SM, Bloch DA, et a/. The American Rheumatism Association
1987 revised criteria for the classification of theumatoid arthritis. Arthritis Rheum
1988;31:315-24.

Prevoo ML, van't Hof MA, Kuper HH, et al. Modified disease activity scores that
include twenty-eight-joint counts. Development and validation in a prospective
fongitudinal study of patients with rheumatoid arthritis. Arthritis Rheum
1995;38:44-8.

van Riel PL, van Gestel AM, Scott DL. EULAR Handbook of Clinical Assessments in
Rheumatoid Arthritis. Alphen Aan Den Rijn, The Netherlands: Van Zuiden
Communications, BV, 2000.

van der Heijde DM. Plain x-rays in rheumatoid arthritis: overview of scoring
methods, their reliability and applicability. Bailieres Clin Rheumatol 1996;10:
435-53.

Zhou H, Jang H, Fleischmann RM, et al. Pharmacokinetics and safety of
golimumab, a fully human anti-TNF-alpha monoclonal antibody, in subjects with
rheumatoid arthritis. J Cfin Pharmacol 2007;47:383-96.

Tanaka Y, Harigai M, Takeuchi T, et al., for the GO-FORTH Study Group. Golimumab
in combination with methotrexate in Japanese patients with active rheumatoid
arthritis: results of the GO-FORTH study. Ann Rheum Dis 2012;71:817-24.

Bruno R, Washington CB, Lu JE, et al. Population pharmacokinetics of trastuzumab
in patients with HER2+ metastatic breast cancer. Cancer Chemather Pharmacol
2005;56:361-9.

XuZ, VuT, Lee H, et al. Population pharmacokinetics of golimumab, an anti-tumor
necrosis factor-o. human monoclonal antibody, in patients with psoriatic arthritis.

J Clin Pharmacol 2009;49:1056-70.

Zhu Y, Hu C, Lu M, et al. Population pharmacokinetic modeling of ustekinumab, a
human monoclonal antibody targeting IL-12/23p40, in patients with moderate to
severe plaque psoriasis. J Clin Pharmacol 2009;49:162-75.

Ling J, Lyn S, Xu Z, et al. Lack of racial differences in the pharmacokinetics of
subcutaneous golimumab in healthy Japanese and Caucasian male subjects. J Clin
Pharmacol 2010;50:792-802.

Takeuchi T, Kameda H. The Japanese experience with biologic therapies for
theumatoid arthritis. Nat Rev Rheumato/ 2010,6:644-52.

Nishimoto N, Hashimoto J, Miyasaka N, et al. Study of active controlled
monotherapy used for theumatoid arthritis, an [L-6 inhibitor (SAMURAI): evidence of
clinical and radiographic benefit from an x-ray reader blinded randomized controlled
trial of tocilizumab. Ann Rheum Dis 2007;66:1162-7.

Smolen JS, van der Heijde DM, St Clair EW, et al. Predictors of joint damage in
patients with early rheumatoid arthritis treated with high-dose methotrexate with or
without concomitant infliximab: results from the ASPIRE trial. Arthritis Rheum
2006,54:702-10.

Emery P, Fleischmann R, van der Heijde D, et al. The effects of golimumab on
radiographic progression in rheumatoid arthritis: results of randomized controlled
studies of golimumab before methotrexate therapy and golimumab after
methotrexate therapy. Arthritis Rheum 2011;63:1200-10.

Simponi {package insert). Japan: Janssen Pharmaceutical KK and Mitsubishi Tanabe
Pharma Corporation, 2011.

1495



Downloaded from ard.bmj.com on February 19, 2014 - Published by group.bmj.com

Golimumab monotherapy in Japanese
patients with active rheumatoid arthritis
despite prior treatment with
disease-modifying antirheumatic drugs:
results of the phase 2/3, multicentre,
randomised, double-blind,
placebo-controlled GO-MONO study through
24 weeks

Tsutomu Takeuchi, Masayoshi Harigai, Yoshiya Tanaka, et al.

Ann Rheum Dis 2013 72: 1488-1495 originally published online
September 14, 2012

doi: 10.1136/annrheumdis-2012-201796

Updated information and services can be found at:
hitp:/iard.bmj.com/content/72/9/1488.full.html

Data Supplement

References

Open Access

Email alerting
service

These include:

"Supplementary Data”
http://ard.bmj.comicontent/suppl/2013/02/06/annrheumdis-2012-201796.DC1.html

This article cites 23 articles, 3 of which can be accessed free at:
http:/fard.bmj.com/content/72/9/1488.full. htmi#ref-list-1

Article cited in:
http:/iard.bmj.com/content/72/8/1488.full. htmi#related-uris

This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 3.0)
license, which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on different
terms, provided the original work is properly cited and the use is
non-commercial. See: http://creativecommons.org/licenses/by-nc/3.0/

Receive free email alerts when new articles cite this article. Sign up in
the box at the top right corner of the online article.

To request permissions go to:
http:figroup.bmj.comigroup/rights-licensing/permissions

To order reprints go to:

hitp:/fjournals.bmj.comicgifreprintform

To subscribe to BMJ go to:
hitp:/igroup.bmj.com/subscribe/

— 2b5 —



Downloaded from ard.bmj.com on February 19, 2014 - Published by group.brnj.com

Topic  Articles on similar topics can be found in the following collections
Collections )
Open access (385 articles)
Biological agents (429 articles)
Connective tissue disease (3522 articles)
Degenerative joint disease (3823 articles)
Drugs: musculoskeletal and joint diseases (564 articles)
immunology (including allergy) (4190 articles)
Musculoskeletal syndromes (4096 articles)
Rheumatoid arthritis (2678 articles)
Epidemiology (1121 articles)

Notes

To request permissions go to:
http:/igroup.bmj.comigroupirights-licensing/permissions

To order reprints go to:
http:/fjournals.bmj.com/cgilreprintform

To subscribe to BMJ go to:
http:figroup.bmj.com/subscribe/

— 256 —



Mod Rheumatol (2013) 23:623-633
DOI 10.1007/s10165-012-0742-6

A phase 3 randomized, double-blind, multicenter comparative
study evaluating the effect of etanercept versus methotrexate

on radiographic outcomes, disease activity, and safety in Japanese
subjects with active rheumatoid arthritis

Tsutomu Takeuchi + Nobuyuki Miyasaka - Chuanbo Zang -

Daniel Alvarez - Tracey Fletcher - Joseph Wajdula -
Hirotoshi Yuasa - Bonnie Vlahos

Received: 4 July 2012/ Accepted: 6 August 2012/ Published online: 26 September 2012

© Japan College of Rheumatology 2012

Abstract

Objectives The aim of this phase 3, double-blind study
was to compare the radiographic and clinical effects of
etanercept (ETN) versus methotrexate (MTX) over
52 weeks in Japanese subjects with active rheumatoid
arthritis.

Methods The study population comprised 550 subjects
with inadequate response to >1 disease-modifying anti-
rheumatic drugs who were randomized to treatment groups
of ETN 25 mg twice weekly (BIW; n = 182), ETN 10 mg
BIW (n = 192), or MTX (<8.0 mg/week; n = 176).
Results  Of the 550 subjects initially enrolled in the three
treatment groups, 21.6 % discontinued the study; a sig-
nificantly higher proportion of those who withdrew from
the study due to lack of efficacy were in the MTX (21.6 %)
group compared with the ETN 25 mg (3.3 %) and ETN
10 mg (6.8 %) groups (P < 0.001). Mean change from
baseline in the modified total Sharp score at week 52
(primary endpoint) was significantly lower in the ETN
25 mg [3.33; standard error (SE), 0.73] and ETN 10 mg
(5.19; SE 0.93) groups than in the MTX group (9.82; SE
1.16; P < 0.0001 vs. either ETN group). Compared with
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subjects receiving MTX, significantly higher percentages
of subjects treated with ETN 25 and 10 mg achieved
American College of Rheumatology (ACR) ACR20 and
ACRS50 response rates at all time points (P < 0.01). ETN
was well-tolerated, with no unexpected safety findings.
Conclusions ETN 25 mg BIW and ETN 10 mg BIW
slowed radiographic progression and improved clinical
outcomes more effectively than MTX in this Japanese
population.

Keywords FEtanercept - Methotrexate -
Randomized controlled trial - Rheumatoid arthritis

Introduction

Rheumatoid arthritis (RA) is a chronic, systemic disease
that is characterized by joint inflammation that often leads
to bone destruction. The resulting structural damage to
bones can severely affect the functional ability of patients
with RA [1, 2]. Regardless of the disease duration, radio-
graphic progression tends to occur at a constant rate [3] and
can continue to progress even in patients whose disease
activity seems to be under control [4, 5].

Therapeutic targets for patients with RA are increasingly
being defined by improvements in both clinical and
radiographic outcomes; therefore, new treatment strategies
are needed that aim to achieve these goals [6]. Although
conventional disease-modifying anti-rheumatic drugs
(DMARDs) may show improvements in clinical and
functional outcomes of subjects with active RA, they may
not be sufficiently efficacious in slowing joint destruction
[7-9]. Previous studies have demonstrated that tumor
necrosis factor inhibitors (TNFi) improve outcomes in
terms of both clinical disease activity and radiographic
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