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Figure 5. Post-hoc analysis of ACR20/ACR50/ACR70 response rates
in patients from Groups II, IIT and IV excluding those who were in the
placebo group during the DB phase (CZP-DB completers). The ACR20,
ACRS50 and ACR70 response rates of post-hoc analysis patients treated
with (a) 100 mg (n=>51), (b) 200 mg (rn = 63) or (c) 400 mg (n=65) of
CZP during the DB phase were plotted against time for the DB and the
OLE phase of the study (LOCF imputation).

DB phase, respectively (Figure 7). The remission rates (DAS28-
ESR < 2.6) were 31.4%, 25.4% and 38.5% at OLE entry, and 47.1%,
34.9% and 49.2% at week 52, in CZP-DB completers receiving 100,
200 and 400 mg CZP during the DB phase, respectively (Figure 7).
Therefore, this post-hoc analysis demonstrates that the efficacy of
CZP can be sustained in long-term CZP treatment, even when the
analysis set is restricted to patients who have achieved an ACR20
clinical response after 12—14 weeks of CZP treatment.

Adverse events (AE)s reported during long-term CZP plus MTX
treatment

During the 52 weeks of the OLE phase, 253 patients
(88.8%) experienced AEs and 31 patients (10.9%) experienced
serious AEs (Table 3). Among SAEs, two patients (0.7%) exhibited
abnormal hepatic function, two patients (0.7%) developed bron-
chitis, three patients (1.1%) displayed RA exacerbations and two
patients (0.7%) developed subarachnoid hemorrhage. Two patients
(0.7%) developed a malignancy (breast cancer, colon cancer). The
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Figure 6. Post-hoc analysis of changes in (a) DAS28-ESR and (b) HAQ-DI
scores from J-RAPID pre-study baseline in patients from Groups II, III and
IV excluding those who were in the placebo group during the DB phase
(CZP-DB completers). The changes of DAS28-ESR and HAQ-DI scores
of post-hoc analysis patients treated with 100 mg (n = 51), 200 mg (n = 63)
or 400 mg (n = 65) of CZP during the DB phase were plotted against time
for the DB and the OLE phase of the study (LOCF imputation).

most common AEs were nasopharyngitis, pharyngitis and upper
respiratory tract infections. Most AEs were mild to moderate
(84.6%). The rate, severity and distribution of AEs were simi-
lar among all groups (Groups I-1V), suggesting that no obvious
differences in AEs are observed based on the CZP treatment
schedule. No tuberculosis infections or deaths were reported.
No unanticipated AEs occurred in any of the groups. Thus, over
52 weeks of the OLE phase, CZP coadministered with MTX was
well tolerated, with no new safety precautions when compared
with the DB phase (Table 3).

Discussion

The 24-week treatment of CZP has been shown to be efficacious
in improving RA disease activity [11-14]. This was also true in
patients who showed an inadequate response to MTX. In the DB
placebo-controlled J-RAPID study, the combination of CZP plus
MTX for 24 weeks improved disease outcome in RA patients
who showed an inadequate response to MTX [13]. Although
several data on short-term CZP plus MTX treatment have been
available [17-19], the clinical efficacy and safety of long-term
CZP plus MTX treatment is unknown in Japanese RA patients.
Thus, we conducted an OLE study of the J-RAPID study to eval-
uate the safety of combined long-term CZP plus MTX treatment
and to investigate whether the clinical benefit obtained from the
24-week DB phase of the J-RAPID study could be sustained
by extending the treatment for another 52 weeks. In addition,
we used the OLE herein to assess the efficacy of two different
maintenance dosing schedules, the standard dosing (CZP 200 mg
Q2W) and an alternative regimen (CZP 400 mg Q4 W), both with

concomitant MTX.
Our data demonstrate that long-term CZP treatment sustains
the clinical efficacy obtained in overall DB completers. This was
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Figure 7. Post-hoc analysis of disease activity states in patients from Groups II, III and IV excluding those who were in the placebo group during the
DB phase (CZP-DB completers). The proportions of patients with high (defined as DAS28-ESR >>5.1), moderate (>>3.2 and =5.1), low (=3.2), or
remission (<< 2.6) disease activity states at DB week 0 (DB0), DB week 24 (DB24), OLE week 0 (OLEQO), OLE week 24 (OLE24) and OLE week
52 (OLE52) among patients treated with (a) 100 mg (n =51), (b) 200 mg (n = 63) and (c) 400 mg (n = 65) during the DB phase are shown (LOCF

imputation).

true for ACR response rates, DAS28-ESR, SF-36 scores and the
pain VAS. In addition, clinical remission was observed in 42.6%
of patients with long-term treatment at 52 weeks of the OLE study.
Functional remission was also observed in 77.5% at 52 weeks of
the OLE. Moreover, an analysis of mTSS scores showed that radio-
graphic non-progression (AmTSS =0.5) was achieved in 68.3%
of the patients. In terms of the radiographic scores, as described
in the Materials and Methods, all patients received CZP in this
OLE, and the changes in mTSS scores were within the 52 weeks
of the OLE. Therefore, there are no significant differences seen in

Table 3. Treatment-emergent adverse events.

radiographic progression between groups. On a separate note, the
disconnect between the improvements in signs and symptoms and
changes in radiographic manifestations of disease has been previ-
ously reported in patients treated with TNF antagonists [20].
Together, these results suggest that long-term CZP treatment
is effective at controlling RA disease progression, even with the
relatively low dose of concomitant MTX (6-8 mg/week). The
low withdrawal rate (2.5%) of patients from the study due to lack
of efficacy further supports this notion. This was true even for
patients that were initially treated with the lower dose of CZP

Group 1 Group I Group I Group IV Total
CZP 200 mg CZP 200 mg CZP 200 mg CZP 400 mg (Groups
Q2w Q2W Q2w Q4w I+ U+ 10+ 1V)
(n=281) n=19) (n=93) (n=92) (n=1285)
Any adverse event, n (%)* 72 (88.9) 16 (84.2) 83(89.2) 82 (89.1) 253 (88.8)
Intensity®, n (%)*
Mild 36 (44.4) 6 (31.6) 39 (41.9) 41 (44.6) 122 (42.8)
Moderate 34 (42.0) 8 (42.1) 43 (46.2) 34 (37.0) 119 (41.8)
Severe 2(2.5) 2(10.5) 1(1.D) 7 (1.6) 12(4.2)
Treatment-related? 36 (44.4) 7 (36.8) 43 (46.2) 44 (47.8) 130 (45.6)
Death, n (%)* 0(0.0) 0 (0.0 0(0.0) 0.0 0(0.0)
Most common adverse events (= 5% in any group), n (%)*
Nasopharyngitis 20 (24.7) 7 (36.8) 28 (30.1) 28 (30.4) 83(29.1)
Pharyngitis 8(9.9) 0(0.0) 8 (8.6) 7 (7.6) 23 (8.1)
Upper respiratory tract infection 12 (14.8) 2(10.5) 10 (10.8) 10 (10.9) 34(11.9)
Contusion 7(8.6) 0(0.0) 7(7.5) 2(2.2) 16 (5.6)
RA 337 3(15.8) 4(4.3) 7 (7.6) 17 (6.0)
Eczema 5(6.2) 2(10.5) 7(7.5) 5(5.4) 19(6.7)
Hypertension 4(4.9) 1(5.3) 6 (6.5) 6 (6.5) 17 (6.0)
Serious adverse events, n (%)* 9(11.1) 3(15.8) 7(7.5) 12 (13.0) 31(10.9)
Serious adverse events (=0.5% in any group), n(%)
Hepatic function abnormal 1(1.2) 0 (0.0) 0(0.0) 1(L.1) 2(0.7)
Bronchitis 1(1.2) 1(5.3) 0(0.0) 0 (0.0 2(0.7)
RA 0(0.0) 1(5.3) 0(0.0) 2(2.2) 3(1.1)
Subarachnoid hemorrhage 0(0.0) 0(0.0) 0(0.0) 2(2.2) 2(0.7)

*Number of patients (%).

“Treatment-emergent adverse events for which the relationship to the study drug cannot be ruled out.
#The severity of an adverse event was assessed according to the following three categories.

1) Mild: An event that caused discomfort, but did not interfere with daily activities.

2) Moderate: An event that was sufficiently discomforting to restrict or interfere with daily activities.

3) Severe: An event that prevented work or daily activities.
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(100 mg) during the DB phase. Although the rate of LDA was
approximately 7% lower in patients treated with 100 mg CZP
during the DB phase compared with patients treated with 200 mg
CZP at 52 weeks of the OLE phase, there were no overall signifi-
cant differences in disease activity state regardless of the dose
received during the DB phase (Figure 7).

This is the first study that demonstrates the benefits of contin-
ued long-term treatment of CZP administration in Japanese RA
patients. Similar studies have been conducted internationally. In
the RAPIDI1 trial, sustained benefit in clinical signs and symptoms
and radiographic progression was observed after 2 years of con-
tinuous CZP treatment [15]. More recently, the 5-year OLE study
from the RAPID1 trial showed continued efficacy up to 256 weeks
with no new safety signals identified [21]. Our data presented
here suggest that Japanese patients continue to receive relief from
RA symptoms after long-term TNFo inhibition by CZP. Impor-
tantly, long-term CZP plus MTX treatment was well-tolerated as
no unexpected new AEs were detected in patients compared with
those observed in previous clinical studies involving short-term
CZP plus MTX treatment.

CZP is a novel anti-TNFo monoclonal antibody consisting of a
humanized Fab’ fragment fused to a 40-kD PEG moiety [22,23].
One drawback of Fab’ fragments is that the clearance of Fab’
fragments is accelerated in the absence of the Fc region, leading
to shorter in vivo half-lives compared with full antibodies. How-
ever, by attachment of the PEG moiety to the Fab’ fragment, the
plasma half-life of CZP was extended to about 2 weeks. Because
of the extended half-life, a more spaced out CZP maintenance
dosing schedule is possible. Our current study provides evidence
that extending the interval to Q4W for CZP maintenance therapy
is as effective as the Q2W regimen. No obvious differences
in clinical efficacy and safety were observed between patients
treated with CZP 200 mg Q2W and CZP 400 mg Q4W (Group
I vs. Group IV). Thus, patients and physicians have the flex-
ibility of choosing either of two maintenance dosing schedules
based on their needs. For example, a Q4W dosing schedule might
decrease the number of doctor visits and thus, might be an attrac-
tive option for some patients.

The design of the J-RAPID OLE study included patients that were
previously on placebo during the DB phase of the J-RAPID study.
To observe the effects of continuous CZP treatment through the DB
and OLE phases of the study (80 weeks), an additional post-hoc
analysis was performed on CZP-DB completers (Groups II-IV) who
received CZP during the DB phase. Restricting our analysis to these
patients clearly showed that long-term CZP plus MTX treatment
sustained the clinical, radiographic and functional efficacy against
disease. Thus, we conclude that long-term CZP plus MTX treatment
for up to 80 weeks results in a sustained positive response.

Administration of MTX remains the cornerstone for treatment
of RA [24,25]. However, some patients do not achieve the desired
response when MTX is used as monotherapy [25]. Thus, it is
important to identify drugs that can be used in conjunction with
MTX to more effectively treat the symptoms of RA. The J-RAPID
study demonstrated that CZP is clinically effective in combination
with MTX for treatment of patients who failed to achieve a satis-
factory response with MTX alone. Our current study is the first
to investigate the clinical efficacy of CZP with MTX treatment
over an ~80-week period (28 weeks during the DB phase + 52
weeks during the OLE phase) in Japanese RA patients. Our data
demonstrate that long-term CZP plus MTX treatment sustains
the beneficial effect of CZP plus MTX afforded after 24 weeks
of therapy. Moreover, no new unexpected AEs were discovered
during the OLE phase, suggesting that additional risks are not
incurred by long-term treatment with CZP plus MTX. Based on
results from clinical trials and from post market surveys, the AEs
observed with long-term CZP treatment are comparable to those
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seen with other TNF inhibitors such as infliximab, etanercept,
adalimumab and golimumab. As an added benefit, the local skin
reaction to subcutaneous injection of CZP tends to be lower than
other subcutaneously administered TNF inhibitors. Together,
these data suggest that if the patient obtains a positive response to
CZP treatment after 12—14 weeks, clinicians can expect sustained
efficacy without additional risks by continuing onto long-term use
of CZP plus MTX.

In summary, our data suggest that continuous long-term CZP
treatment is a beneficial option in patients with active RA and
an inadequate response to MTX, by providing long-term clini-
cal, functional and radiographic disease control. This was true
for both the Q2W and Q4W maintenance dosing schedules of
CZP. Moreover, long-term treatment was well-tolerated with no
new unexpected adverse events observed. One limitation of our
study was that this was an OLE study and therefore not blinded.
However, we believe that our data still suggest that long-term
CZP treatment is beneficial for continued suppression of RA.
Thus, we propose that patients with active RA and an inad-
equate response to MTX should undergo continuous combined
long-term treatment with either a CZP 200 mg Q2W or CZP
400 mg Q4W schedule with MTX to achieve long-lasting sup-
pression of RA symptoms.
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Abstract

Objective. To investigate the efficacy and safety of abatacept for treating patients with rheumatoid
arthritis (RA) in routine clinical practice.

Methods. We performed a retrospective study of 137 RA patients who were treated with abatacept
for 24 weeks between October 2010 and June 2011 at four rheumatology centers in Japan.
Outcomes were compared between biologic-naive and biologic-experienced patients. Disease
activity was assessed using the Simplified Disease Activity Index (SDAI) and the 28-joint Disease
Activity Score based on the erythrocyte sedimentation rate (DAS28-ESR).

Results. The retention rate of abatacept at 24 weeks was 79.6%. SDA! (from 24.6+= 125 to
12.9 + 11.6) and DAS28-ESR (from 5.2 1.4 to 3.9 = 1.4) decreased significantly from baseline to
Week 24 (both P<0.001). Remission/low disease activity were achieved in 2.2%/11.2% (SDAI)
and in 5.3%/2.3% (DAS28-ESR). The change in SDAI and the remission/low disease activity rates at
Week 24 was greater in biologic-naive patients than in biologic-experienced patients. Structural
remission (van der Heijde-modified total Sharp score = 0.5) was achieved by 63.4% of patients.
Conclusions. The present results confirm that abatacept is effective in routine clinical practice and
support its use as the first-line biologic agent in patients.
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Introduction anti-TNF agents [13-16], and in patients with early RA [17-19]. In
Japan, unlike in Burope and the United States, abatacept has also
been administered to biologic-naive patients since its approval in
September 2010.

Although numerous premarketing phase (I-III) studies of abata-
cept have been performed in Japan, very few studies have been
evaluated with its efficacy and safety for treating RA in the context
of actual clinical practice. Therefore, we performed a retrospective
analysis of the clinical, functional, and radiographic responses to
abatacept, and its safety, over 24 weeks of treatment in all Japanese
RA patients at Keio University, Saitama Medical University,
Tokyo Women’s Medical University, and the University of Occu-
pational and Environmental Health who started their treatment
with abatacept since its approval in September 2010. We also com-
pared the clinical outcomes between patients who were naive to
biologic agents (biologic-naive patients) and those who had previ-
ously received a biologic agent (biologic-experienced patients),
and sought to identify possible predictors of response.

Activated T cells proliferate and stimulate the production of pro-
inflammatory cytokines in patients with rheumatoid arthritis (RA)
[1-4]. Existing biologic agents indicated for RA inhibit the activ-
ity of pro-inflammatory cytokines, especially tumor necrosis factor
(TNF) and interleukin (IL)-6. Abatacept is a soluble recombinant
fusion protein composed of the Fc domain of human IgG1 (hinge-
CH2-CH3 region) fused to the extracellular domain of human
cytotoxic T lymphocyte antigen-4 (CTLA4). Therefore, unlike
other biologic agents, abatacept suppresses T-cell activation by
preventing antigen-presenting cells located upstream of the initia-
tion of inflammation from delivering the co-stimulatory signal to
T cells [5,6]. This ultimately inhibits the production of downstream
pro-inflammatory cytokines and mediators.

Abatacept suppressed RA activity, improved physical function,
and suppressed joint destruction over an extended period of time in
RA patients non-responsive to methotrexate (MTX) [7-12]. Abata-
cept was also effective in RA patients with inadequate responses to

Methods

Patients
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This was an open-label, non-randomized, observational and retro-
spective study involving all RA patients (n = 137) who fulfilled the
classification criteria of the American College of Rheumatology

— 342 —




Mod Rheumatol Downloaded from informahealthcare.com by Keio University on 02/09/15

For personal use only.

DOI 10.3109/14397595.2013.872862

[20,21] and who were treated with abatacept between October
2010 and June 2011 at one of the four major rheumatology centers
in Japan: (1) the Institute of Rheumatology, Tokyo Women’s
Medical University (n=28); (2) the Division of Rheumatology
and Clinical Immunology, Department of Internal Medicine,
Saitama Medical Center, Saitama Medical University, Saitama
(n=17); (3) the Department of Rheumatology and Clinical Immu-
nology, School of Medicine, Keio University, Tokyo (n=47); or
(4) the First Department of Internal Medicine of the School of
Medicine, University of Occupational and Environmental Health
Japan, Kitakyushu (n = 45). Demographic data, including age, sex,
disease duration, and concomitant therapy, were collected from
medical charts in a retrospective manner. The study was approved
by the ethics committees/institutional review boards at each insti-
tution, and informed consent for data collection was obtained from
each patient before they started treatment with abatacept.

Abatacept treatment

Abatacept was administered in accordance with the Guidelines for
the Use of Abatacept in Patients with Rheumatoid Arthritis of
the Japan College of Rheumatology (available at: http://www.
ryumachi-jp.com/info/guideline_ ABT_100930.html). Patients
received a fixed dose of abatacept of about 10 mg/kg body weight;
patients weighing <60 kg received 500 mg of abatacept, those
weighing 60-100 kg received 750 mg, and those weighing
> 100 kg received 1000 mg. Abatacept was administered in a
30-min intravenous infusion at Weeks 0, 2, and 4, and then every
4 weeks for up to 24 weeks. Concomitant use of MTX, disease-
modifying anti-theumatic drugs other than MTX, and/or oral
steroids was at the discretion of the attending physician. All con-
comitant therapies were administered in accordance with Japanese
Guidelines for the Treatment of Rheumatoid Arthritis (available
at: http://www.ryumachi-jp.com/guideline.html).

Measurements

The following parameters were evaluated at baseline, and at 4, 8,
12, and 24 weeks of treatment with abatacept: 28-tender joint
count (TJC), 28-swollen joint count (SJC), patient’s global assess-
ment of disease activity (PGA), evaluator’s global assessment of
disease activity (EGA), erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP), matrix metalloproteinase 3 (MMP-3),
and rheumatoid factor (RF).

Clinical efficacy

Disease activity was assessed using the Simplified Disease
Activity Index (SDAI) and the 28-joint Disease Activity Score
(DAS28)-ESR, which were calculated as previously described
[22]. The remission rate after 24 weeks of therapy was evaluated
using the Boolean-based definition proposed by the American
College of Rheumatology/European League Against Rheumatism
in 2011 [23], in which patients needed to satisfy all of the follow-
ing: TIC=1,SIC=1, CRP=1 mg/dL and PGA=1 (on a 0-10
scale).

SDAI scores = 3.3, <11.0, 11.0-26.0, and > 26.0 were classi-
fied as representing remission, low disease activity, moderate
disease activity, and high disease activity, respectively.

DAS28-ESR scores <2.6, <3.2, 3.2-5.1, and >5.1 were
defined as representing remission, low disease activity, moderate
disease activity, and high disease activity, respectively.

Disability was assessed by the Health Assessment Question-
naire Disability Index (HAQ-DI) using the original HAQ [24] or
the Japanese version of the HAQ [25]. Functional remission
was defined as a HAQ-DI score of =0.5, and an improvement
was defined as a decrease in the HAQ-DI score of > 0.22.

Efficacy and safety of abatacept in routine care of patients with rheumatoid arthritis 755

Joint damage was assessed by the van der Heijde-modified total
Sharp score (mTSS) [26]. Two expert readers independently scored
articular damage and progression in a blinded fashion according to
the mTSS scoring methods. Structural remission was defined as a
AmTSS score of <0.5.

The primary clinical efficacy endpoint was the decrease in
SDAI from baseline to Week 24; secondary endpoints included the
decrease in HAQ-DI scores from baseline to Week 24, and
AmTSS.

Safety surveillance

All patients were assessed every month to evaluate adverse events
(AEs); AEs were recorded at Weeks 0, 4, 8, 12, and 24.

Statistical analysis

Patient baseline characteristics are summarized as the mean and
standard deviation (SD), with percentiles for the overall patient
population. The improvements in SDAI and HAQ-DI scores
from baseline to Week 24 were analyzed using the Friedman
test. The improvement in AmTSS scores was analyzed using
Wilcoxon’s signed rank test. The chi-squared test was used to
compare the remission rates and the proportions of patients with
low disease activity between the composite indices (SDAI,
Clinical Disease Activity Index (CDAI), or DAS28-ESR) and
according to prior use of biologic agents. Multiple regression
analysis was performed to determine factors associated
with clinical remission (i.e., SDAI), functional remission
(i.e., HAQ-DI), and structural remission (i.e., AmTSS) at
Week 24. The last observation carried forward method was used
to evaluate efficacy outcomes because data could not be obtained
from patients who discontinued abatacept therapy before
Week 24. All reported P values are two-sided, and were not
adjusted for multiple testing. Values of P <0.05 were consid-
ered statistically significant. All analyses were conducted using
SPSS software version 16.0 (SPSS Inc., Chicago, IL, USA).

Results
Patient characteristics

We retrospectively analyzed data on 137 patients who were treated
at the four centers. The mean age of the patients was 60.9 = 13.4
years, and 81.0% (111/137) were female. The mean disease dura-
tion was 10.0 £9.1 years. Overall, 64 (46.7%) patients were bio-
logic-naive and 73 (53.3%) were biologic-experienced. Among
biologic-experienced patients, abatacept was the second biologic
agent in 33 (24.1%), the third in 28 (20.4%), and the fourth or fifth
in 12 (8.8%). MTX was concomitantly administered in 101 (73.7%)
patients, with a mean dose of 8.2 + 2.6 mg/week. Glucocorticoids
were used concomitantly in 54 (39.4%) patients, with a mean dose
of 5.4 = 3.4 mg/day (prednisolone equivalents) (Table 1).

Of the 137 patients included in this study, abatacept therapy
was discontinued in 28 patients, resulting in a retention rate at
Week 24 of 79.6% (Figure 1). Reasons for discontinuing abatacept
were lack of efficacy (10.9%), AEs (3.6%), transfer to another hos-
pital (2.9%), or another reason (2.9%).

Disease activity

Disease activity was assessed using the SDAI and DAS28-ESR.
The mean = SD SDAI score among all 137 patients decreased sig-
nificantly from 24.6 + 12.5 at baseline to 12.9 = 11.6 at Week 24
(P<0.001). There were also decreases from baseline to Week 24
for each component of the SDAI, as follows: SJIC, from 6.2 to 2.5;
TIC, from 6.5 to 2.8; PGA, from 55.0 to 39.3; and CRP, from 1.8
to 1.0. The changes in SJC and TJC from baseline to Week 24 were
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Table 1. Patient characteristics.

Variable Value

n 137

Age (years) 60.9% 134
Females, n (%) 111 (81.0)
Disease duration (years) 10.0x9.1
Prior use of biologic agents, n (%) 73 (53.3)

RF positive, 1 (%) 94 (74.0)
MTX use, n (%) 101 (73.7)
MTX dose (mg/week) 82%26
Oral steroid use, n (%) 54 (39.4)
Oral steroid dose (mg/day™) 5334
MMP-3 (ng/mL) 205.6 1719
SIC (possible range, 0-28) 6.2+438
TIC (possible range, 0-28) 65%5.6
ESR (mm/h) 47.8+31.9
CRP (mg/dL) 1.8+£23
PGA, VAS 0-100 mm 55.0+£25.0
SDAI 24.6+12.5
DAS28-ESR 52+14
HAQ-DI 1.4x0.8
mTSS 59.1£729
Median (IQR) 33.2(6.0-91.5)
Estimated yearly progression of mTSS (AmTSS) 3421146
Median (IQR) 3.8 (1.7-12.7)

Values are means = standard deviation, median (IQR), or # (%).

RA, rheumatoid arthritis; RF, rheumatoid factor; MTX, methotrexate;
MMP-3, matrix metalloproteinase 3; SJC, swollen joint count;
TJC, tender joint count; ESR, erythrocyte sedimentation rate; CRP,
C-reactive protein; PGA, patient’s global assessment of disease activity;
VAS, visual analogue scale; SDAI, Simplified Disease Activity Index;
DAS?28, 28-joint Disease Activity Score; HAQ-DI, Health Assessment
Questionnaire Disability Index; mTSS, van der Heijde-modified total
Sharp score; IQR, interquartile range.

statistically significant. On the basis of SDAI scores, 2.2%, 11.2%,
44.0%, and 42.5% of patients were classified as showing remis-
sion, low disease activity, moderate disease activity, and high
disease activity, respectively, at baseline. The corresponding val-
ues at Week 24 were 16.1%, 57.7%, 31.4%, and 10.9% (Figure 2).

The mean = SD DAS28-ESR score for all 137 patients decreased
significantly from 5.2 % 1.4 at baseline to 3.9+ 1.4 at Week 24

Mad Rheumatol, 2014; 24(5): 754762
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Figure 1. Retention rate at 24 weeks in all patients (= 137).

(P<0.001). On the basis of DAS28-ESR scores, 5.3%, 2.3%,
39.4%, and 53.0% of patients were classified as showing remis-
sion, low disease activity, moderate disease activity, and high dis-
ease activity, respectively, at baseline. The corresponding values
at Week 24 were 16.3%, 34.1%, 43.7%, and 22.2% (Figure 2).

On the basis of these SDAT and DAS28-ESR scores at Week 24,
the percentage of patients with low disease activity was signifi-
cantly higher (P<<0.001) based on SDAI scores (57.7%) than on
DAS28-ESR scores (34.1%), suggesting that more patients
achieved low disease activity on the SDAI than on the DAS28-
ESR scores.

Multiple regression analysis of SDAI scores showed that no
previous use of a biologic agent (correlation coefficient = 0.211,
P =0.002), glucocorticoid use (correlation coefficient = 0.160,
P=0.020), and baseline SDAI score (correlation coeffi-
cient = 0.564, P <0.001) were significantly associated with SDAI
after 24 weeks of treatment (Table 2). When we evaluated disease
activity according to history of using biologic agents, we found
that the SDAI score decreased significantly from baseline to Week
24 in biologic-naive patients (from 24.1 t0 9.7; P <0.001; n = 64)
and in biologic-experienced patients (from 25.0 to 15.8; P < 0.001;
n=73); the magnitude of improvement was therefore greater in
biologic-naive patients. The remission rate and the percentage of
patients with low disease activity at Week 24 were both higher in
biologic-naive patients (26.6% and 43.8%, respectively) than

Figure 2. Classification of disease (a) SDAI (b) DAS28-ESR
activity according to (a) the Simplified 100 - 100 -
Disease Activity Index (SDAJ) and
(b) 28-joint Disease Activity 90 - 90 -
Score based on the erythrocyte
sedimentation rate (DAS28-ESR). 80 + 80 -
REM, remission; LDA, low disease
activity; MDA, moderate disease 70 - 70 1
activity; HDA, high disease activity. 9 60 4 2 604
n <
5 50 £ 50-
; :
B 40+ o 401
30 4 30
204 20 4
10+ 10
4] L T 1 4] 1
0 4 8 12
Time {weeks) Time (weeks)
n 134 135 137 137 137 n 132 133 134 135 135
B HDA LDA  [] REM
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Table 2. Multiple regression analyses of SDAI and HAQ-DI scores at Week 24 (n = 137).

SDAI HAQ-DI

correlation correlation
Variable coefficient P coefficient P
Disease duration 0.006 0.926 0.119 0.033
Sex —0.009 0.899 —0.057 0.293
Age 0.038 0.594 0.044 0.442
No prior history of using a biologic agent 0.211 0.002 0.158 0.004
Concomitant use of MTX 0.062 - 0.378 —0.039 0.469
Oral steroid use 0.160 0.020 0.044 0.423
CRP at baseline 0.023 0.752 —0.037 0.500
RF at baseline 0.090 0.187 0.017 0.751
MMP-3 at baseline —-0.067 0.335 0.035 0.511
SDALI at baseline 0.564 <0.001 0.041 0.480
HAQ-DI at baseline 0.047 0.524 0.734 <0.001

Values in bold are statistically significant at P <<0.05, and are therefore independently associated with the

dependent variable.

SDAI, Simplified Disease Activity Index; HAQ-DI, Health Assessment Questionnaire Disability Index; MTX,
methotrexate; CRP, C-reactive protein; RF, rtheumatoid factor; MMP-3, matrix metalloproteinase 3.

in biologic-experienced patients (6.8% and 39.7%., respectively)
(Figure 3).

HAQ-DI

HAQ-DI scores in all 137 patients decreased significantly from
1.4 0.8 at baseline to 1.1 £0.8 at Week 24 (P<<0.001). The
functional remission rate (i.e., HAQ =0.5) increased from 17.5%
at baseline to 34.3% at Week 24. Multiple regression analysis
of HAQ-DI scores revealed that disease duration (correlation coef-
ficient=0.119, P=0.033), no previous use of a biologic agent
(correlation coefficient = 0.158, P = 0.004), and baseline HAQ-DI
score (correlation coefficient=0.734, P<<0.001) were signifi-
cantly associated with the HAQ-DI score after 24 weeks of treat-
ment with abatacept (Table 2). Among biologic-experienced
patients (rn = 73), the HAQ-DI score decreased from 1.4 at base-
line to 1.3 at Week 24, which was not statistically significant.
However, among biologic-naive patients (n= 64), the HAQ-DI
score decreased significantly from 1.3 at baseline to 0.9 at
Week 24 (P =0.001). At Week 24, the percentages of patients with
an HAQ-DI score of =0.5 or of >0.5 to =1.0 were 23.3% and

12.3%, respectively, among biologic-experienced patients, com-
pared with 48.4% and 17.2%, respectively, among biologic-naive
patients. These results indicate that the functional remission rate
was higher in biologic-naive patients than in biologic-experienced
patients.

Radiographic outcomes

In this retrospective multicenter study, the timing of radiography
of the hands and feet was at the discretion of the attending
physician. For this reason, bone destruction was only evaluable
in 101/137 patients. The median AmTSS decreased significantly
from 6.0 at baseline to 0.0 at Week 24 (P <0.001) (Figure 4). As
shown in Figure 4, structural remission, defined as AmTSS =0.5,
was achieved in 63.4% of patients at Week 24. Rapid radiographic
progression, which was defined as an increase in AmTSS =5 in
1 year, occurred in only 4.0% (4/101) of patients. The probability
plots in biologic-naive and biologic-experienced patients are
shown in Figure 4c. The AmTSS score of =0.5 was achieved
in 66.0% of biologic-naive patients and in 60.4% of biologic-
experienced patients, which was not statistically significant.

(a) Biologic-naive patients (b) Biologic-experienced patients Figure 3. Classification of disease
100 100 activity according to the Simplified
7 7 Disease Activity Index (SDAI) in
90 90 - (a) biologic-naive and (b) biologic-
experienced patients. REM, remission;
80 - 80 - LDA, low disease activity; MDA,
moderate disease activity; HDA, high

70 - 70 - disease activity.
& 60- S 60-
0 Iy
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Figure 4. (a) Estimated yearly progression in van der Heijde-modified
total Sharp score (mTSS) in individual patients. mTSS was evaluated in
101 patients with radiographs of the hands and feet at Weeks 0 and 24.
(b) Cumulative probability plot for the change in van der Heijde-modified
total Sharp score (mTSS) from Week 0 to Week 24 in 101 patients with
radiographs of the hands and feet at Weeks 0 and 24. (¢) Cumulative
probability plot for the change in mTSS from Week 0 to Week 24 in
biologic-naive (n = 53) and biologic-experienced (1 = 48) patients. RRP,
rapid radiographic progression.

Boolean definition

The remission rate at Week 24 was compared between biologic-
naive patients and biologic-experienced patients according to the
DAS28-ESR, SDAI scores, and Boolean definitions. The remis-
sion rates determined using the DAS28-ESR scores and Boolean

Figure 5. Comparison of efficacy
rates between biologic-naive (n = 64)

and biologic-experienced (n=73) 90 -
patients with the last observation
carried forward. DAS28-ESR, 28-joint 80
Disease Activity Score based on
the erythrocyte sedimentation rate; 70 4
REM, remission; LDA, low disease
activity; SDAI, Simplified Disease 60+
Activity Index; SJC, swollen joint X P=0406
count; TJC, tender joint count; CDR, To/ 50 - e
comprehensive disease remission; c M3
CDC, comprehensive disease control; 2L 40 P=0.002
CRP, C-reactive protein; PGA, u“_’ P=0487
patient’s global assessment of disease 30 4
activity; EGA, evaluator’s global
assessment of disease activity. 20 - 19"013 .
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definitions were not significantly different between the two
groups of patients. However, the remission rate determined
using the SDAI scores was significantly greater in biologic-naive
patients than in biologic-experienced patients (26.6% vs. 6.8%;
P =0.001; Figure 5). Similarly, the proportions of patients with
low disease activity at Week 24 were not statistically significantly
different between the two groups of patients based on the DAS28-
ESR score and Boolean definitions. The proportion of patients
with low disease activity assessed using the SDAI scores was
significantly greater in biologic-naive patients than in biologic-
experienced patients (70.3% vs. 46.6%; P = 0.006; Figure 5).

In an analysis of all 137 patients, the percentages of patients
who satisfied the individual Boolean criteria of SJC28=1,
TIC28 =1, CRP =1 mg/dl, PGA =1, and EGA =1 were 54.0%,
54.7%, 70.8%, 17.5%, and 38.0%, respectively. The percentages
of patients who achieved each of these criteria, except for
TIC28 =1, were significantly higher in biologic-naive patients
than in biologic-experienced patients (Figure 5).

Of the 100 patients in whom both HAQ and AmTSS scores
were evaluable, 6.0% (6/100) achieved comprehensive disease
remission, which was defined as SDAI=3.3, HAQ=0.5,
AmTSS=0.5, while 20.0% (20/100) of patients achieved
comprehensive disease control, which was defined as SDAI=11.0,
HAQ=0.5, and AmTSS =0.5.

Laboratory data

MMP-3 was measured in 92.0% (126/137) of patients, and
decreased significantly during the observation period from
203.7 =171.3 ng/mL at Week 0, to 162.6 = 150.5 ng/mL at Week
4,to 137.8 +146.1 ng/mL at Week 8, to 141.2 =228.0 ng/mL at
Week 12, and to 131.5+224.1 ng/mL at Week 24 in the total
cohort.

MMP-3 was regularly measured in 98.4% (63/64) of biologic-
naive patients and in 86.3% (63/73) of biologic-experienced
patients. The MMP-3 levels in biologic-naive and biologic-
experienced patients were 198.1 £169.5 ng/mL and 209.3 =
174.2 ng/mL, respectively, at baseline and decreased to 97.8 &
122.6 ng/mL and 165.2 *289.7 ng/mL, respectively, at Week 24.
The decreases from baseline to Week 24 were statistically signifi-
cant in both groups (both P <0.001) (Figure 6a). However, the
MMP-3 levels were significantly higher in biologic-experienced
patients than in biologic-naive patients at baseline and at Week 24
(P =0.002).

[1 Biologic-naive
MM Biologic-experienced

P=0.014
81.3
P=0.006 P =0.006
70.3
67.2 P=0.390 P=000
59.4 61.6
6547
50.7
2.8 P=0.003
28.1
3.3
8.2
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RF (IgM) was assessed in 92.7% (127/137) of all patients. The
proportion of RF-positive. patients did not change significantly
from baseline to Week 24 (P =0.576), with values of 74.0% at
Week 0, 74.0% at Week 4, 73.2% at Week 8, 72.4% at Week 12,
and 70.1% at Week 24. In the stratified analysis, 79.3% of biologic-
naive and 69.6% of biologic-experienced patients were RF positive
(cutoff, 15 IU/mL). Although the proportion of RF-positive
patients tended to decrease in the biologic-naive group, reaching
70.7% at Week 24, the difference between baseline and Week 24
was not significant in this group (P = 0.391, Figure 6b). No change
in the proportion of RF-positive patients was found in the biologic-
experienced group at Week 24 (69.6%; P = 1.000, Figure 6b). The
RF titers in biologic-naive and biologic-experienced patients
decreased from 129.8 £276.5 ng/mL and 209.1 = 532.9 ng/mL,
respectively, at baseline, to 99.8 + 190.8 ng/mL and 202.2 =
513.8 ng/mL, respectively, at Week 24. The reductions in RF titers
were statistically significant in both groups (both P <0.001).

Safety

Overall, 14.6% (20/137) of patients experienced AEs during the
treatment period, which included 17.8% (13/73) of biologic-
experienced patients and 10.9% (7/64) of biologic-naive patients.
One patient died because of interstitial lung disease. Although
the event was causally related to abatacept therapy, the patient
was over 70 years old and had RA for more than 20 years. He
was a biologic-experienced patient with Stage IV and Class II
disease, and had a history of obstructive lung disease and spinal
canal stenosis. After 30 days of abatacept treatment, the patient
experienced acute exacerbation of interstitial lung disease and
died. In addition to abatacept, the patient was being treated with
leflunomide. Abatacept was discontinued by 3.6% (5/137) of
patients because of AEs, which included ulcer (plantar ulcer)
and pneumonia (right middle lobe) in one patient each (biologic-
experienced patients), and liver damage/kidney damage, stoma-
titis, and upper respiratory inflammation in one patient each
(biologic-naive patients). Other AEs included upper respiratory
infection, liver damage, interstitial pneumonia, stomatitis, liver
damage, anemia, acute upper respiratory inflammation, diar-
rhea, headache, psoriasis, Pneumocystis pneumonia, vasculitis
angiitis exacerbation, skin ulcer, hair loss, compression fracture
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(12th thoracic vertebrae), and secretory otitis media. Abatacept
was continued until Week 24 in all of these patients.

Discussion

The efficacy and safety of abatacept for treating RA have been
investigated in numerous large-scale clinical studies in the United
States and Europe [9,11,13,14,16,17,27]. The present study evalu-
ated the efficacy and safety of abatacept over a period of 24 weeks
in all RA patients treated with abatacept at four major rheumatol-
ogy centers in Japan. We, for the first time, also analyzed the
factors associated with the response to abatacept in patients treated
in actual clinical practice settings. Notably, almost half of the
patients included in this study were biologic-naive. This analysis
revealed that no history of using a biologic agent, concomitant use
of glucocorticoids, and baseline SDAI score were significantly
associated with the SDAI score after 24 weeks of treatment with
abatacept. Multivariate analysis revealed that disease duration, no
history of using biologic agents, and baseline HAQ-DI were sig-
nificantly associated with HAQ-DI scores, as a measure of func-
tional remission.

As abatacept selectively inhibits co-stimulation of activated T
cells [5,6], it is likely to exert potent effects in early RA [19], a
disease phase that is associated with increased T-cell activity
[28,29]. Good efficacy of abatacept in patients with early RA was
reported in the Abatacept trial to Gauge Remission and joint dam-
age progression in methotrexate-naive patients with Early Erosive
rheumatoid arthritis study [17]. Notably, the present study showed
that the improvements in SDAI and HAQ-DI scores after 24 weeks
of abatacept therapy were greater in biologic-naive patients than in
biologic-experienced patients, supporting the use of abatacept as a
first-line biologic agent.

RA activity is often assessed using composite indices, includ-
ing DAS28, SDAI, and CDALI In the present study, the remission
rates and the percentages of patients with low disease activity after
24 weeks of abatacept therapy, based on these indices, were com-
pared. Interestingly, the percentage of patients with low disease
activity tended to be higher when the disease activity was assessed
using the SDAIT scores than when it was assessed using the DAS28-
ESR scores. Comparison of the remission rates and the percentages
of patients achieving low disease activity according to previous use

Figure 6. (a) Time course of changes
in serum matrix metalloproteinase 3
levels in biologic-naive (n = 63) and
biologic-experienced (n = 63) patients.
(b) Proportions of biologic-naive
(n=63) and biologic-experienced

(n = 63) patients who were positive
for rheumatoid factor at each visit.
MMP-3, matrix metalloproteinase 3;
RF, rheumatoid factor.

P=0.391

F=1.00

8 12 24

Time (week)
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of a biologic agent revealed statistically significant differences
between biologic-naive and biologic-experienced patients when
assessing the disease activity using the SDAI scores, but not when
assessing the disease activity using the other indices. Therefore,
the response to abatacept seems to be more pronounced when dis-
ease activity was evaluated using the SDAIL A possible cause for
this is that the SDAI places more emphasis on subjective symp-
toms than the DAS28. In fact, as shown in Figure 5, the SIC, PGA,
and EGA components of the SDAI showed marked differences in
the percentages of patients with values = I between biologic-naive
and biologic-experienced patients, which likely contributed to the
significant differences in SDAI scores between these two groups.

In this study, no previous use of a biologic agent, glucocorticoid
use, and baseline SDAI score were significantly associated with the
SDAI score at Week 24. The use and efficacy of MTX were also
reported to predict SDAI score in earlier studies of infliximab (a
TNF inhibitor) [30] and tocilizumab (an interleukin-6 receptor
inhibitor) [31], but not in the present study using abatacept. Because
the ACR/EULAR recommend the use of MTX as the first treatment
of RA [32,33], MTX should be used if possible. However, abatacept
appears to be as effective as MTX in patients who cannot use MTX.
We also found that the use of glucocorticoids was a predictor of the
SDAI score at Week 24. Although it is possible that the use of a
steroid with a potent anti-inflammatory effect enhanced the effects
of abatacept, there is almost no evidence that steroids prevent bone
destruction. Therefore, the use of steroids should be minimized.

The present study also showed that abatacept significantly
decreased the RF titer in biologic-naive and biologic-experienced
patients. In addition, the proportion of RF-positive biologic-naive
patients also tended to decrease over time, although the reduction
was not statistically significant. It was reported that, unlike TNF
inhibitors, abatacept has strong therapeutic effects in RF-positive
patients [34]. Because similar findings were reported for ritux-
imab [35,36], it seems likely that this may be a characteristic of
drugs targeting T cells or B cells. However, although abatacept
significantly improved the RF titer, this improvement was not
predictive of the changes in SDAI or HAQ-DI scores. In previous
reports, improved disease activity was maintained in patients
treated with abatacept for 2 years [37-39]. Therefore, one reason
for the failure of detecting it as a predictor may be that the data
analyzed in the present report are the results up to Week 24.

In this study, the clinical response was accompanied by reduced
joint destruction. It should be noted that the reduction in joint
destruction in patients treated with abatacept in the present study
was comparable with that achieved by other TNF inhibitors in
Japanese trials [40-44]. We suspect that abatacept controlled
T-cell activation and inhibited the osteoclastogenic activity of
RANKL in T cells, or had direct effects on osteoclasts [45].
Further experimental studies are needed to evaluate the joint
protective effects of abatacept.

AEs occurred in about 15% of patients, but were slightly more
common in biologic-experienced than in biologic-naive patients.
Nevertheless, only five patients discontinued because of AEs dur-
ing the 24-week treatment period, supporting the tolerability of
abatacept in patients with or without a history of using biologic
agents.

Some limitations of this study warrant mention. First, this study
was conducted as a retrospective observational study without a
formal control group. Second, 28 patients discontinued abatacept
before the 24-week evaluations, which meant that their baseline
data were carried forward in the analyses. Finally, this study was
conducted in four specialist centers in Japan; therefore, the patient
population and the magnitude of improvements may not reflect
those observed in general practice.

In conclusion, the present study evaluated the efficacy and
safety of abatacept for treating RA in actual clinical practice. Over

Mod Rheumatol, 2014; 24(5): 754762

24 weeks of treatment, 16.1%, 63.4%, and 34.3% of patients
achieved clinical remission, structural remission, and functional
remission, respectively. Moreover, comprehensive disease control
was achieved by 20.0% of patients. It is notable that the response
to abatacept was generally much better in biologic-naive patients
than in biologic-experienced patients. Furthermore, the incidence
of AEs was low in patients with or without history of using
biologic agents. As abatacept targets activated T cells, the results
of the present study support the use of abatacept as the first-line
biologic agent.
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by the delayed addition of adalimumab to
methotrexate-treated Japanese patients with early
rheumatoid arthritis: 52-week results of the
HOPEFUL-1 trial
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Masaya Mukai®, Tsukasa Matsubara®, Shoji Uchida’, Hideto Akama®,
Hartmut Kupper®, Vipin Arora'® and Yoshiya Tanaka'’

Abstract

Objective. The aim of this study was to compare efficacy outcomes of initial treatment with
adalimumab + MTX vs adalimumab addition following 26 weeks of MTX monotherapy in Japanese early
RA patients naive to MTX with high disease activity.

Methods. Patients completing the 26-week, randomized, placebo-controlled trial of adalimumab + MTX
were eligible to receive 26 weeks of open-label adalimumab +MTX. Patients were assessed for mean
change from baseline in the 28-joint DAS with ESR (DAS28-ESR) and modified total Sharp score (mTSS),
and for the proportions of patients achieving clinical, functional or radiographic remission.

Results. Of 333 patients assessed, 278 (137 from the initial adalimumab + MTX and 141 from the initial
placebo + MTX groups) completed the 52-week study. Significant differences in clinical and functional
parameters observed during the 26-week blinded period were not apparent following the addition of
open-label adalimumab to MTX. Open-label adalimumab + MTX slowed radiographic progression through
week 52 in both groups, but patients who received adalimumab + MTX throughout the study exhibited less
radiographic progression than those who received placebo + MTX during the first 26 weeks (mean AMTSS
at week 52=2.56 vs 3.30, P <0.001).

Conclusion. Delayed addition of adalimumab in Japanese MTX-naive early RA patients did not impact
clinical and functional outcomes at week 52 compared with the earlier addition of adalimumab. However,
the accrual of significant structural damage during blinded placebo + MTX therapy contributed to the
persistence of differences between the treatment strategies, suggesting that Japanese patients at risk
for aggressive disease should benefit from the early inclusion of adalimumab + MTX combination therapy.

Trial registration. ClinicalTrials.gov (http://clinicaltrials.gov/), NCT00870467.
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Radiographic consequence of delaying adalimumab therapy

Introduction

RA is a debilitating disease associated with inflammation
of the synovial tissue in affected joints. Progression of the
disease, if not abated, may lead to the erosive loss of
bone and cartilage in affected joints and subsequent
physical disability. The early inclusion of effective thera-
pies aimed at tight control of disease activity minimizes
the risk of irreversible erosive damage [1-4].

International recommendations suggest treatment initi-
ation with MTX administered as monotherapy, which, in
the event of an inadequate response, can then be supple-
mented with or switched to additional synthetic DMARDs
or a biologic agent [5, 6]. Patients at risk for aggressive
disease (e.g. those with autoantibody positivity, early ero-
sive damage, etc.) may benefit from the early inclusion of
a biologic agent, such as a TNF inhibitor, as a biologic
combination with MTX suppresses inflammation and
halts erosive damage more effectively than the addition
of synthetic DMARDs {1, 7]. In fact, high disease activity
along with the presence of risk factors may warrant the
immediate inclusion of a TNF antagonist in the treatment
regimen [5], given the relatively narrow window during
which aggressive disease may be halted. Western trials
of biologic agents have compared initial combination ther-
apy vs initial MTX monotherapy in such patient popula-
tions [8-11], however, studies in Eastern populations are
lacking, where environmental, genetic and medical and/or
disease management differences may impact drug effect-
iveness and tolerability.

The combination of adalimumab, a fully human mono-
clonal antibody against TNF-o, with MTX has been shown
in global clinical trials to significantly reduce disease ac-
tivity, improve physical function and prevent structural
damage more effectively than MTX monotherapy in
MTX-naive patients with early RA and high disease activity
[8, 12]. The HOPEFUL-1 trial (adalimumab, a human anti-
TNF monoclonal antibody, outcome study for the persist-
ent efficacy under allocation to treatment strategies in
early RA) was conducted to assess the effect of adalimu-
mab in combination with MTX vs MTX alone as a first-line
therapy in Japanese patients not previously treated with
MTX who had high disease activity and risk factors for
aggressive disease. The trial consisted of a 26-week
randomized controlled period (adalimumab+MTX vs
placebo + MTX) followed by a 26-week open-label (OL)
period (OL adalimumab +MTX). Adalimumab in combin-
ation with MTX was superior to placebo +MTX during
the 26-week blinded period [13]; the current post hoc ana-
lysis assessed whether there was continued separation
between the treatment strategies through week 52 (i.e.
26 weeks after all patients began receiving combination
therapy).

Methods

Patients

Adult patients > 20 years of age with active RA, as defined
by the 1987 revised ACR criteria [14], of <2 years duration

www.rheumatology.oxfordjournals.org

and not previously treated with MTX were eligible for
enrolment in this study. In addition, patients were required
to have at least 10 tender joints (of 68 assessed), 8 swol-
len joints (of 66 assessed), CRP =1.5mg/dl or ESR
=28mm/hour and at least one joint erosion (JE) or RF
positivity. Exclusion criteria included prior exposure to
more than two DMARDs, previous treatment with CYC,
ciclosporin, AZA, tacrolimus or biologic DMARDs, and pa-
tients with a chronic infection, interstitial pneumonia or a
history of tuberculosis or malignancy. The study was con-
ducted with the approval of the study site ethical review
boards and in accordance with the ethical principles of
the Declaration of Helsinki; all patients provided written
informed consent.

Study design

This phase 3 trial (clinicaltrials.gov identifier NCT00870467
[13]) was conducted at 94 centres in Japan from 11 April
2009 through 1 August 2011 and consisted of two peri-
ods. During the first period (blinded period), patients were
randomized 1:1 to receive 40 mg adalimumab every other
week +weekly MTX (initiated at 6 mg/week) or placebo
every other week +weekly MTX for the first 26 weeks.
The dose of MTX could be increased to 8 mg/week at
week 8 if a >20% improvement in the tender or swollen
joint count from baseline was not achieved or at the dis-
cretion of the investigator, except in the case of a safety
concern. Reduction of MTX to 4 mg/week was also per-
mitted and at the discretion of the investigator. For ethical
reasons, patients were eligible to be rescued with OL
adalimumab + MTX if they experienced a >20% increase
from baseline in tender and swollen joint counts at week
12, 16 or 20 (rescue period). Patients completing
26 weeks of study drug, either during the blinded or
rescue period, were eligible to receive OL
adalimumab +MTX for an additional 26 weeks (OL period).

The primary endpoint of the study was the change in
modified total Sharp score (mTSS) from baseline to week
26. Details of the scoring of radiographs as well as the
results of the primary endpoint have been described
[13]. Briefly, 22 and 20 bilateral joints of the hands, wrists
and feet were scored for JE and joint space narrowing,
respectively, the sum representing the mTSS [15].
Radiographs were read by two independent radiologists
blinded to time, treatment and sequence at baseline,
rescue (if necessary), week 26, and week 52, or at early
termination. Clinical assessments included the 28-joint
DAS with ESR (DAS28-ESR), the simplified disease activ-
ity index (SDAIl) and the clinical disease activity index
(CDAI). These assessments are composite measures of
disease activity and may include tender and swollen
joint counts, acute phase reactants (CRP or ESR), pa-
tient’s global health on a visual analogue scale (VAS), pa-
tient’s global assessment on a VAS and/or physician’s
global assessment on a VAS. Physical function was as-
sessed through the disability index of the HAQ (HAQ-DI).
Effectiveness measures for this post hoc analysis included
the change from baseline to week 52 in DAS28-ESR and
mTSS, the proportions of patients in DAS28-ESR
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remission (<2.6), with low disease activity (>2.6 to <3.2),
with moderate disease activity (>3.2 to <5.1) or with high
disease activity (>5.1), the proportions of patients achiev-
ing various definitions of clinical remission [SDAl <3.3,
CDAl 2.8, Boolean (TUC <1, SJC <1, CRP <1 and
patient’s global assessment <10 on a 100-mm VAS)]
and functional (HAQ-DI <0.5) remission, the proportions
of patients without radiographic progression (defined as
AmMTSS <0.5) from baseline to week 52, as well as the
proportions of patients experiencing clinically relevant
radiographic progression (AmTSS >3).

Safety

Adverse events (AEs) and clinical laboratory parameters
were assessed throughout exposure to adalimumab +
MTX. AEs of interest were summarized on the basis of
initial treatment assignment (adalimumab+MTX or
placebo+MTX) as both the number of events and
events per 100 patient-years (E/100 PY). AEs were
coded using Standardized MedDRA Queries (SMQs) ver-
sion 13.1. Treatment-emergent AEs were defined as any
event with an onset date on or after the first dose of
adalimumab + MTX and up to 70 days after the last dose.

Statistical analyses

This post hoc analysis included data from the per protocol
set (PPS), which excluded all patients with a major proto-
col violation. All analyses are based on the initial treatment
assignment (adalimumab + MTX or placebo+MTX) and
included patients entering into the OL period following
completion of the blinded or rescue period. Fisher's
exact test and Wilcoxon rank sum test were used for dis-
crete and continuous variables, respectively. Last obser-
vation carried forward (LOCF) was used to impute missing
data. LOCF was used for the analysis of radiographic pro-
gression to avoid the overestimation of mTSS in the con-
trol group. The last value during the blinded period was
carried forward for those patients who entered into the
rescue period but did not enter into the OL period. The
safety analysis set included all patients receiving at least
one dose of adalimumab + MTX.

Results

Patients

Of the 333 patients initially randomized, 155 and 151 com-
pleted 26 weeks of therapy from the initial adalimumab +
MTX and placebo + MTX groups, respectively (Fig. 1). Of
these, 10 patients from the adalimumab + MTX group and
24 patients from the placebo + MTX group completed the
26-week study following receipt of OL adalimumab + MTX
rescue therapy. A total of 152 patients from the initial
adalimumab + MTX and 150 patients from the initial
placebo+MTX group entered into the OL period, with
137 and 141, respectively, completing the 52-week
study. Withdrawal of consent appeared to be the primary
reason for discontinuation in the OL period.

Baseline demographics and disease characteristics
were well matched between treatment groups (Table 1).

906

Patients tended to have aggressive RA, evidenced by the
presence of multiple risk factors for rapid disease
progression (e.g. anti-CCP positivity, RF positivity, early
erosive damage and elevated CRP). Consistent with ag-
gressive RA, baseline disease activity (mean DAS28 =6.6)
and functional disability were high (mean HAQ-DI=1.2).

Clinical, functional and radiographic outcomes

Treatment with adalimumab +MTX during the blinded
period led to significant reductions in disease activity vs
placebo+MTX (Fig. 2A) [13]. Patients who continued
adalimumab + MTX throughout the study demonstrated a
steady decline in mean DAS28-ESR levels through week
30, which then stabilized through week 52. The switch in
placebo + MTX patients to OL adalimumab + MTX at week
26 resulted in an abrupt decline in mean DAS28-ESR
levels. As a result, the differences in mean DAS28-ESR
values observed during the first 26 weeks subsided
within 8 weeks of adding OL adalimumab to the initial
placebo+MTX population (Fig. 2A). Additionally, 26
weeks of OL adalimumab+MTX therapy in the initial
placebo+MTX group led to a shift in the distribution of
patients in the varying levels of disease activity (remission,
low, moderate or high disease activity) such that the bal-
ance at week 52 was comparable with those who received
adalimumab + MTX throughout the study (Fig. 2B).
Furthermore, differences that were apparent between
treatment groups at week 26 in the proportions of patients
achieving additional composite measures of clinical or
functional remission were less striking following an
additional 26 weeks of OL adalimumab + MTX treatment
(Fig. 2B and C).

Following 26 weeks of blinded therapy, the mean
change from baseline in mTSS was 1.79 and 2.93 for
the adalimumab + MTX and placebo+MTX groups, re-
spectively. The addition of OL adalimumab+MTX
slowed further radiographic progression in both groups
through week 52, resulting in mean changes from baseline
in mTSS of 2.56 and 3.30, respectively. Still, the significant
differences that were apparent in mean AmTSS between
the initial treatment groups at week 26 persisted through
week 52 (P < 0.001; Fig. 3A). Moreover, significantly more
adalimumab + MTX-initiated patients were without radio-
graphic progression through 52 weeks of treatment than
patients who initially received placebo+MTX (65.9% vs
42.9%, P <0.001; Fig. 3B), and significantly fewer ex-
hibited clinically relevant radiographic progression
through week 52 (16.5% vs 36.0%, P < 0.001; Fig. 3C).

Safety

A total of 325 patients received at least one dose of
adalimumab + MTX, representing 232.5 PY of exposure
(153.6 PY in the initial adalimumab+MTX group and
78.9 PY in the initial placebo + MTX group). The majority
of patients experienced at least one AE during exposure
to adalimumab+MTX, although relatively few (~22%)
were considered to be at least possibly related to the
study drug; additionally, AEs described as serious or
severe were rare (~2%; Table 2). Throughout the study

www.rheumatology.oxfordjournals.org
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Radiographic consequence of delaying adalimumab therapy

Fic. 1 Patient disposition through week 52

Randomized
N=3332

I

|
ADA+MTX
n=1702

Discontinued, n=11°
b Adverse svent, n=7
Withdrew consent, p=3
Other, n=t

Rescue Phase, n=14
Discontinued, n=4
Adverse event, n=0
Withdrew consent, n=1
Other. n=3

Completed Week 26
n=155b

Discontinued, n=18
S Adverse event, n=3
Withdrew consent, n=7
Lost {0 foliow-up. n=1
Other, n=7

Completed Week 52
n=137

|
PBO+MTX
n=163

Discontinued, n=82
L1 Adverse event, n=4
Withdrew consent, n=2
Othar, n=2

Rescue Phase, n=28
Discontinued, n=4
Adverse event, n=1
Withdrew consent, n=2
Other, n=1

Completed Week 26
n=151b

Discontinued, n=10
Adverse avent, n=4
Withdrew consent, n=2
Lost to follow-up, n=0
Other, n=4

Completed Week 52
n=141

2PPS. One patient randomized to ADA + MTX received two doses of study drug at baseline and was excluded from this
analysis. "Three patients in the ADA+MTX group and one in the PBO + MTX group discontinued from the study at week

26. ADA: adalimumab; PBO: placebo.

there were 305 infectious AEs reported, the most common
being nasopharyngitis occurring in 29.8% of patients.
Almost half of patients who experienced infectious AEs
were assessed as probably or possibly related to adali-
mumab. A total of eight patients experienced nine serious
infections during the course of the study. Serious infec-
tions included five cases of pneumonia reported in four
patients, two cases of gastroenteritis, and one case each
of bronchopneumonia and enteritis infectious. Five ser-
ious infections (3.3 E/100 PY) occurred in patients who
received adalimumab +MTX throughout the study and
four serious infections (5.1 E/100 PY) occurred in patients
who received OL adalimumab + MTX only during the OL
period. Hepatic and haematological events were relatively
mild in severity and rare in frequency. Some elevations in
liver function test levels were observed >2.5 times the
upper limit of normal. Increased alanine aminotransferase
was observed in 8.6% of patients, abnormal hepatic func-
tion in 7.4% and increased aspartate aminotransferase in
6.7%. A 55-year-old female who received initial
adalimumab + MTX developed lupus-like syndrome and
discontinued therapy at day 182 (week 26). There were
no malignancies, tuberculosis, demyelinating disease or
deaths during exposure to adalimumab + MTX.

www rheurnatology.oxfordjournals.org

Discussion

Patients with aggressive forms of RA, as indicated by the
presence of high disease activity and poor prognostic fac-
tors (e.g. autoantibody positivity, early erosive damage,
etc.) are at risk for the rapid accumulation of irreversible
damage and subsequent physical disability. Hence early
intervention with effective therapy capable of suppressing
inflammation and preventing disease progression is the
cornerstone of disease management [16]. MTX is con-
sidered to be an anchor drug for the treatment of RA
and international organizations recommend an initial trial
of MTX for a duration of 3-6 months prior to treatment
escalation to a biologic DMARD (e.g. TNF inhibitor)
[5, 6]. For patients at greatest risk for disease progression,
delaying the addition of a TNF inhibitor by 2 years can
impact long-term outcomes [17]. Whether an MTX trial
of more limited duration (e.g. 3-6 months) is associated
with suboptimal outcomes remains unclear.

The HOPEFUL-1 trial was designed to evaluate the 52-
week clinical, functional and radiographic effectiveness of
initial treatment with adalimumab +MTX vs adalimumab
addition following up to 26 weeks of treatment with
placebo + MTX in Japanese patients with early, aggressive

907

— 3b4 —

C1n7 ‘e AIBnIqa.d U0 I191UdN) BIPSIA 29 “JUT [RIIPIIA "AlU) 010y 18 /810 sjewnelproyxo ABojorumnaty/ iy wolj paprojusmo(]



Hisashi Yamanaka et al.

Taste 1 Baseline demographics and disease characteristics

Parameter®

Age, years
Female, n (%)
RA duration, years
Weight, kg
Previous DMARD use, n (%)
1 DMARD
2 DMARDs
Baseline corticosteroid use, n (%)
RF positive, n (%)
Mean titre (s.p.), IU/ml
Anti-CCP positive, n (%)
Mean titre (s.p.), U/ml
ESR, mm/h
CRP, mg/dl
Swollen joint count
0-28
0-66
Tender joint count
0-28
0-66
mTSS
Erosion score
Joint space narrowing score
DAS28-ESR
HAQ-DI score
SDAI score
CDAIl score
Physician’s global assessment of disease activity, mm
Patient’s global assessment of disease activity, mm

Adalimumab + MTX (n =170)

Placebo + MTX (n=163)

54.0 (13.2) 54.0 (13.2)

143 (84.1) 128 (78.5)
0.3 (0.4) 0.3 (0.4)
54.4 (9.7) 56.1 (12.3)
74 (43.5) 87 (53.4)
57 (33.5) 89 (42.3)
17 (10.0) 18 (11.0)
58 (34.1) 49 (30.1)

145 (85.3) 136 (83.4)
154.6 (202.9) 163.7 (362.8)
144 (84.7) 136 (83.4)
388.3 (695.7) 241.3 (367.2)
59.8 (30.2) 61.8 (29.0)
2.9 (3.0) 3.1 (3.3)
11.6 (4.7) 11.8 (5.3)
16.5 (6.2) 17.3 (7.7)
13.2 (5.9) 13.2 6.1)
20.7 (9.3) 21.1 (10.2)
13.7 (22.3) 13.6 (17.4)
7.5 (11.7) 7.3(9.2)
6.2 (11.4) 6.2 (9.4)
6.6 (0.9) 6.6 (1.0)
1.1(0.7) 1.3 (0.7)
40.7 (12.0) 41.4 (13.8)
37.8 (10.9) 38.3(12.4)
65.9 (18.4) 66.2 (18.8)
64.3 (24.8) 66.4 (23.7)

2All values are given as mean (s.n.), unless otherwise indicated.

RA not previously treated with MTX. Significant differ-
ences between treatment groups were noted for a panel
of clinical, functional and radiographic endpoints following
26 weeks of blinded therapy [13]. Differences between
treatment groups in clinical and functional parameters
disappeared rapidly following the addition of OL
adalimumab + MTX at week 26, with comparable levels
of disease activity observed within 8 weeks of OL adali-
mumab addition. Despite slowed radiographic progres-
sion upon OL adalimumab +MTX treatment, significant
structural damage accumulated in many patients exposed
to 26 weeks of placebo+MTX [13], resulting in more
severe progression in the initial placebo+MTX group
that could not be completely reversed upon switching to
adalimumab + MTX.

During the blinded period (the first 26 weeks) of this
study, inflammation persisted to a greater extent in
those who received placebo+MTX vs adalimumab +
MTX [13]. The addition of adalimumab+MTX led to a
rapid suppression of inflammation, irrespective of whether
treatment was initiated with combination therapy or
whether a 26-week trial of placebo+MTX was adminis-
tered. Over the short term, the persistence of elevated
disease activity experienced by those in the placebo+
MTX group did not appear to translate into a functional

208

difference, as the proportions of patients achieving a state
of normal function at week 52 were not different between
the two treatment strategies. However, other measures of
mental/physical ability and productivity were not as-
sessed in the current analysis, and the possibility remains
that long-term advantages to the early adoption of
adalimumab + MTX exist in this capacity. In contrast,
quantitative differences in the accumulation of structural
damage persisted through 52 weeks, despite all patients
receiving OL adalimumab + MTX after week 26. This ob-
servation underscores the irreversible nature of erosive
bone and cartilage loss present in RA patients. Unique
to this trial was the prevalence of significant damage ac-
cumulation over a relatively short timeframe [13], a phe-
nomenon not seen in recent clinical trials of MTX-naive
populations [12, 18], and rather more consistent with ob-
servations from the PREMIER trial [8]. Typically, mean
AmTSS values are driven by relatively few patients who
accumulate significant damage over time, with the re-
mainder of the population experiencing little, if any,
damage. Although this was true for HOPEFUL-1, more
than one third of patients in the initial placebo+MTX
group experienced clinically relevant progression through
week 52. Identifying those patients most at risk for
damage accumulation continues to be challenging, as

www.rheumatology.oxfordjournals.org
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Fia. 2 Clinical and functional responses following up to 52 weeks of treatment with adalimumab (ADA) + MTX
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(A) Mean DAS28-ESR values by visit. (B) The percentages of patients in remission (DAS28-ESR <2.6), low disease
activity (DAS28-ESR >2.6 to <38.2), moderate disease activity (DAS28-ESR >3.2 to <5.1) or high disease activity

Pouble-blind Treatment

ADAHMTX, N=170
[ PBO+MTX, N=163

(DAS28-ESR >5.1) at the indicated time points. (C) The percentages of patients satisfying the indicated definitions of

clinical (SDAI, CDAI, Boolean) or functional (HAQ-DI) remission at weeks 26 and 52. **P < 0.001, **P < 0.01 and

*P <0.05.
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