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Abstract )

Objectives The inflammatory cytokine interleukin-6 (IL-6)
directly stimulates C-reactive protein (CRP) expression.
The present study aimed to examine how clinical treatment
outcomes of rheumatoid arthritis (RA) with tocilizumab
(TCZ), a humanised monoclonal anti-IL-6 receptor anti-
body, are related to CRP levels monitored for 52 weeks.
Methods One hundred and twenty-two RA patients who
underwent TCZ treatment between May 2008 and Sep-
tember 2009 were registered in the Tsurumai Biologics
Communication Registry. Data were collected at initiation
of treatment (baseline) and over 52 weeks for Disease
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Activity Score 28-ESR (DAS28-ESR), Boolean core
measurements, serum CRP levels and matrix metallopro-
teinase-3 levels. To compare clinical results, patients were
divided into three groups based on treatment time required
to achieve normal CRP levels.

Results Multivariate analysis using the Cox proportional-
hazards regression model found that higher CRP levels at
baseline was a significant and independent factor in pre-
dicting normal CRP levels over 52 weeks (hazard ratio
0.86 per 1 mg/dL). In contrast, disease duration, concom-
itant methotrexate use and previous tumour necrosis factor
inhibitor failure were not significant factors. Patients with
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normal CRP levels at 12 weeks of TCZ treatment achieved
better clinical outcomes, including remission based on
DAS28-ESR criteria, compared to patients with elevated
CRP levels at 12 weeks.

Conclusions Adequate suppression of pathological IL-6
signalling during TCZ treatment improves clinical out-
comes and can be monitored with serum CRP levels, a
readily available biomarker in clinical practice.

Keywords Rheumatoid arthritis - Tocilizumab -
C-reactive protein - Interleukin-6

Introduction

The goal of treating rheumatoid arthritis (RA) is remission
[1]. Clinical trials have reported that early intervention is
associated with better outcomes for patients treated with
biologics [2—4]. Early intervention is also recommended by
the European League Against Rheumatism and the Amer-
ican College of Rheumatology (ACR) [5, 6]. It is therefore
important to predict and track the effectiveness of biologics
in each patient using a variety of baseline characteristics
found in clinical practice.

Because biological agents tend to have a specific target,
maximum treatment efficacy should be achieved if the
treatment can more adequately inhibit the pathological
effect of target cytokines such as tumour necrosis factor
alpha (TNF-a) and interleukin-6 (IL-6). The biologic inf-
liximab, an antibody against TNF-o, with a dosage range of
3-10 mg/kg, could have its precise treatment amount
determined by serum TNF-a levels in the patient [7]. In
addition, biologic trough levels could be associated with
clinical response [8] and the development of anti-drug
antibodies during treatment with infliximab and ada-
limumab [9]. The ability to measure cytokines and trough

levels is not available in daily clinical practice, however,

which makes it difficult to know whether administered
biologics are adequately inhibiting their targets.

Tocilizumab (TCZ), a humanised monoclonal antibody
against the IL-6 receptor, was approved in 2008 for clinical
practice in Japan. The efficacy of TCZ for RA was dem-
onstrated in several clinical trials [10—13] and in practice
[14-16].

C-reactive protein (CRP) is a major acute-phase protein
expressed in acute and chronic inflammatory diseases. In
inflammation due to RA, various cytokines, including
TNF-«, IL-6, and IL-1 and others, are expressed and con-
struct a complex network with each other. IL-6 is a pivotal
cytokine for inducing CRP in hepatocytes [17]. A recent
study demonstrated that transcriptional complex formation
of signal transducer and activator of transcription 3
(STAT3), cFos, and hepatocyte nuclear factor-1oo (HNF-
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1) is needed for full induction of CRP gene expression by
IL-1 and IL-6 [18]. Based on these results, TCZ is expected
to inhibit the interaction between IL-6 and other cytokines,
which normalizes the expression level of CRP.

Importantly, TCZ trough levels should correlate with
serum CRP level [19], the latter of which is a convenient
and readily accessible marker used in daily clinical prac-
tice. Thus, by monitoring CRP expression, one could also
easily track TCZ trough levels during RA treatment.

The present study focussed on the association between
TCZ treatment outcomes for RA and CRP levels, and
aimed to determine the time required to achieve normal
serum CRP levels.

Patients and methods
Patient selection and data collection

All eligible patients were registered in and followed by the
Tsurumai Biologics Communication Registry Study Group
(TBCR), an RA research consortium started in 2008 that
consists of Nagoya University Hospital and 12 affiliated
institutes [20]. Briefly, TBCR was initiated in October
2008 to study long-term efficacy and safety of treatment
involving biological agents in RA patients. Data were
collected retrospectively from 2003 to 2008 and prospec-
tively after 2008. Patient data for characteristics and dis-
ease activity are registered and available for all RA patients
treated with biological agents commercially available in
Japan who are treated at institutes that have joined the
TBCR. Registered data are updated once per year and
contain a great deal of information, including drug con-
tinuation, reason for switching drugs, and adverse events
(e.g. surgery, pregnancy) occurring during treatment with
biological agents. As of September 2010, 1481 RA patients
treated with biological agents have been registered with the
TBCR. For this study, 134 patients were selected who
underwent TCZ treatment between May 2008 and Sep-
tember 2009. The present study was approved by the Ethics
Committee at the Nagoya University School of Medicine.
Patient anonymity was maintained during data collection,
and the security of personal information was strictly
controlled.

All patients met the 1987 ACR classification criteria for
RA. TCZ (8 mg/kg) was infused every four weeks
according to the drug label and Japan College of Rheu-
matology guidelines. Demographic data were recorded at
the initiation of treatment (baseline), and included disease
duration, concomitant treatments [methotrexate (MTX) and
prednisolone], previous biologics use, joint damage
(Steinbrocker stages) and daily dysfunction (Steinbrocker
classifications).
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Table 1 Patient characteristics at baseline according to the time required for normalisation of CRP levels

Variables Total (n = 122) 4w(=) (n = 78) dw(H)12w(—) (n = 28) 12w(4) (n = 16) P value
Median IQR Median IQR Median IQR Median IQR

Age (years) 59 47-66 59 49.8-66 58 41-63.5 61.5 54.3-67.8 0.32
Female/male 96/27 64/14 20/8 11/5 0.33
Disease duration (years) 7.9 3.3-14.0 7.6 3.4-14.9 8.1 1.8-13.4 8.6 5.7-12.8 0.90
Stage (/IV/IIVIV) 19/29/28/47 16/20/12/30 20717112 1/2/8/5 0.06
Class (1/2/3/4) 18/59/46/0 15/39/24/0 1/13/14/0 2/6/8/0 0.15
Previous anti-TNF-« use (%) 60.7 50 82.1 75 0.005"
MTX use (%) 39 39 39 38 0.99
MTX dose (mg/week) 8 6-8 6 6-8 8 7.5-10 8 6-8 0.05
PSL use (%) 70 65 79 75 0.38
PSL dose (mg/day) 5 3-5 5 3-5 5 3.6-5.3 5 3-94 0.51
Tender joint count (/28) 6 4-12.3 6 4-25.1 4.5 2.3-14.5 8.5 5-23.5 0.12
Swollen joint count (/28) 6 3-10 5 © 39 6 ‘ 3.25-8 11.5 5.3-17.8 0.015*
General health (mm) 52 35-75 52 32.5-74.5 49.5 35.5-78.8 64.5 45.5-84 043
ESR (mm/1 h) 66 41.5-93.5 48 32.5-81 71.5 59.8-94.5 102.5 75.5-115.8 0.0001*
CRP (mg/dL.) 2.3 0.9-4.6 3.1 1.5-5.3 4 1.9-5.5 5.1 3.6-6.3 <0.0001*
DAS28-ESR(4) 5.6 5.0-6.6 5.39 4.8-6.4 5.7 5.1-7.0 6.6 5.7-8 0.003*
MMP-3 (ng/mL) 280.9 143-4412 282.6 141.4-441.6 304.3 143.7-470.6 2412 147.6-351.7  0.78

4w(—) normal CRP levels at 4 weeks, 4w(+)/2w(—) normal CRP levels at 8-12 weeks, /2w(+) positive CRP levels at 12 weeks

IOR interquartile range, TNF tumour necrosis factor, MTX methotrexate, PSL prednisolone, CRP C-reactive protein, ESR erythrocyte sedi-
mentation rate, DAS28-ESR Disease Activity Score 28-ESR, MMP-3 matrix metalloproteinase-3

Statistically significant P values (<0.05) were determined by the * Kruskal-Wallis test or * chi-squared test
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Fig. 1 Predicting baseline CRP levels to achieve normal CRP levels
in 12 weeks. A receiver operating characteristic (ROC) curve was
prepared

The following clinical outcome parameters were recor-
ded at baseline, 24 and 52 weeks: tender joint count on 28
joints (TJC28), swollen joint count on 28 joints (SJC28),
patient global assessment of disease activity (GH-VAS),
erythrocyte sedimentation rate (ESR) and serum matrix

metalloproteinase-3 (MMP-3) levels. Serum CRP levels
were also recorded at baseline, 4, 8, 12, 24 and 52 weeks.

CRP measurements were performed at each TBCR
institute, with the normal range for each institute used.
MMP-3 measurements were performed at each institute or
outsourced to clinical laboratories using the same ELISA
kit (Panaclear MMP Latex, Sekisui Medical Co. Ltd.,
Tokyo, Japan). The normal MMP-3 range was based on
data from the manufacturer: 17.3-59.7 ng/mL for females
and 36.9-121 ng/mL for males. Remission rates at 24 and
52 weeks were evaluated based on the Boolean approach
and Disease Activity Score 28-ESR (DAS28-ESR).

Statistical analyses

Continuous variables are expressed as the median and
interquartile range, while categorical variables are expres-
sed as percentages. Patients were categorised into the fol-
lowing groups based on treatment time for CRP reduction
to normal levels: normalised at 4 weeks [group 4w(—)],
normalised at 8-12 weeks [group 4w(+)12w(—)] and
positive CRP levels at 12 weeks [group 12w(+)]. Differ-
ences in patient characteristics were evaluated among the
three groups using the Kruskal-Wallis test for continuous
variables and the chi-squared test for categorical variables.
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Clinical responses from baseline were evaluated using the
Wilcoxon signed-rank test.

A receiver operating characteristic (ROC) curve was
prepared to estimate whether baseline CRP levels can
predict their normalisation at 12 weeks. The impact of
baseline CRP levels, concomitant MTX use, previous use
‘of TNF-« inhibitors and disease duration on normalisation
of CRP levels over 52 weeks was analysed using a Cox
proportional-hazards regression model.

Drug survival rate over 52 weeks was determined by the
Kaplan—Meier method.

Drop-out rates are often informative, as the population
of patients that dropped out is different from that which
completed the study. In cases where TCZ therapy was
discontinued before 24 weeks and 52 weeks, the data at
last observation were used to assess discontinuation
(the last-observation-carried-forward method), rather than
excluding those data.

All statistical data were analysed using JMP version 8.0
(SAS Institute Japan, Tokyo, Japan), and P < 0.05 was
considered statistically significant.

Results

Of the 134 patients selected for this study, 11 were
excluded from analysis because they moved during TCZ
therapy and final treatment status could not be determined;
an additional patient was excluded due to lost data.

Baseline characteristics of all included patients are
shown in Table 1 and are categorised by treatment time
required to reduce CRP to normal levels.

Nineteen patients discontinued treatment but were
included in the analysis using the last-observation-carried-
forward method. Of the patients who discontinued TCZ
therapy, 11 were in group 4w(—) (adverse events, n = 6;

inadequate response, n = 3; patient convenience, n = 2), °

two were in group 4w(+)12w(—) (adverse events, n = 1;
inadequate response, # = 1) and six were in group 12w(-+)
(adverse events, n = 5; inadequate response, n = 1).

Of the 122 patients included in the present study, 106
(86.9 %) achieved normal CRP levels at 12 weeks. Sev-
enty-eight of the 106 cases (73.6 %) achieved normal CRP
levels after only 4 weeks.

Of the three groups, group 4w(—) had the highest pro-
portion of anti-TNF-¢ biologics-naive patients. The pro-
portion of concomitant MTX patients (39 %) was
relatively low, with no significant differences among the
groups.

DAS28-ESR, as well as its components SJC28 and ESR,
significantly increased with the time required to achieve
normal CRP levels. CRP levels also significantly increased
with normalisation time. MMP-3 levels remained about the
same between groups.

The ROC curve for baseline CRP was able to signifi-
cantly predict normalised CRP levels at 12 weeks (area
under the curve 0.780, P = 0.006, Fig. 1). The baseline
CRP cut-off to predict normalisation at 12 weeks
was 2.13 mg/dL, with 93.7 % specificity and 53.8 %
sensitivity.

Only 37.5 % of the patients in group 12w(+) achieved
normal CRP levels at 52 weeks. Using Cox’s proportional-
hazards regression model, univariate analysis found that
the higher disease activity (CRP per 1 mg/mL, ESR per
1 mm/h, swollen joint count, DAS28-ESR per 1 point) had
a significant impact on normalisation of CRP levels over
52 weeks. For multivariate analysis, CRP was used as a
measure of disease activity. We found that higher CRP
levels significantly impacted the time required to achieve
normalisation of CRP levels over 52 weeks (HR per 1 mg/
dL, 0.86; 95 % CI 0.78-0.95) (Table 2). In contrast, other
factors such as concomitant MTX use, previous TNF-o
inhibitor use and disease duration were not found to be
significant to this end (Table 2).

Table 2 Impact of baseline clinical variables on achievement of normal CRP levels for 52 weeks

Variables Univariate analysis Multivariate analysis
Hazard ratio (95 %CI) P value Hazard ratio (95 %CI) P value

Age (years) 1.001 (0.99-1.02) . 0.85 0.999 (0.98-1.01) 0.89
Disease duration (years) 1.000 (0.98-1.02) 1.00 1.003 (0.978-1.03) 0.79
Gender (male) 0.856 (0.54-1.31) 0.48 0.948 (0.58-1.50) 0.83
CRP (mg/mL) 0.852 (0.78-0.93) 0.0001 0.860 (0.78-0.945) 0.001
Use of anti-TNF agents 0.682 (0.48-1.01) 0.05 0.944 (0.64-1.39) 0.35
Concomitant MTX 0.962 (0.66-1.39) 0.84 0.945 (0.64-1.39) 0.77
Concomitant PSL 0.915 (0.62-1.39) 0.67 1.001 (0.67-1.54) 0.99

Statistically significant P values (<0.05) were determined by the Cox proportional-hazards regression model
CI confidence interval, TNF tumour necrosis factor, MTX methotrexate, PSL prednisolone, CRP C-reactive protein
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Fig. 2 Differences in tocilizumab efficacy based on DAS28-ESR
criteria and Boolean core set measurements categorised by time
(weeks) required to achieve normal CRP levels. a Remission rates
based on DAS28-ESR criteria were compared among patients
categorised by the time required to reduce CRP levels to normal.

Patients in group 4w(—) and group 4w(+)12w(—) had a
significantly higher remission rate based on DAS28-ESR
criteria than patients in group 12w(-+) at 24 and 52 weeks.
Remission rates did not differ significantly between group
4w(—) and group 4w(+)12w(—) (Fig. 2a). Remission rates
for the three groups did not differ when defined by the
Boolean core set measurement, although group 4w(—)
achieved SJC28 <1 and/or TJC28 <1 more often than
patients in group 4w(+)12w(—). None of the core set

GH=10

# Chi-square test

b Evaluation based on Boolean core set measurements at 52 weeks.
4w(—) normal at 4 weeks, 4w(+)I2w(—) normal at 8-12 weeks,
12w(+) positive at 12 weeks. Numbers of patients are indicated by
the bars

components differed significantly between group 4w(—)
and group 4w(+)12w(—) (Fig. 2b). Furthermore, the drug
survival rate over 52 weeks while receiving TCZ treatment
was significantly higher in group 12w(—) than group
12w(+) (log-rank test, P = 0.006, Fig. 3).

Clinical responses to TCZ treatment at 24 and 52 weeks,
including DAS28-ESR components, are summarised in
Fig. 1. SJC28, TIC28, ESR and CRP improved signifi-
cantly from baseline to 24 and 52 weeks in all three
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Fig. 3 Differences in drug survival rate following tocilizumab
treatment according to time required to achieve normal CRP levels.
Survival curves were determined by the Kaplan—Meier method.
*P = 0.006, log-rank test

~groups. Interestingly, GH-VAS and MMP-3 showed sig-
nificant improvements in group 4w(—) and group
4w(+)12w(—) (Fig. 4).The proportion of patients with
normal MMP-3 levels at 52 weeks was significantly higher
in group 4w(—) and group 4w(+)12w(—) (46.6 and 50 %,
respectively) than in group 12w(+) (0 %) (Fig. 5).

Discussion

The present study results suggest that a favourable clinical
response to TCZ treatment was related to achieving normal
CRP levels only 12 weeks after treatment.

TCZ administration should provide adequate treatment
for patients with lower CRP levels, as the latter should
imply less pathological IL-6 signalling. Multivariate anal-
ysis revealed that lower baseline CRP levels were more
critical than disease duration, concomitant MTX treatment
and previous TNF-a inhibitor use for reaching normal CRP
levels over 52 weeks. The less targeted signalling of
cytokines should be critical for achieving adequate inhi-
bition of pathological signalling using biologics.

Sensitivity for the.cut-off of baseline CRP (2.13 mg/dL)
was relatively low at 53.8 %. The percentage indicates that
half of the patients capable of achieving normalisation after
12 weeks of treatment had CRP levels over 2.13 mg/dL.
Actually, 87 % of our patients reached normal CRP levels
at 12 weeks, with maximum baseline CRP levels (17.7 mg/
dL) normalised at 4 weeks, although group 12w(+) had a
higher mean CRP level and a greater history of TNF-o
inhibitor failure than the other groups. ‘

Patients with lower CRP levels (e.g. lower than 2.13 mg/
dL) could have the viable option of changing to TCZ as a
second biologics option after treatment with TNF-o

_@ Springer

inhibitors, especially in those for whom concomitant MTX
use may not be a viable option for whatever reason.

Interestingly, we found that some patients did not
achieve normal CRP levels at 12 weeks, but showed sig-
nificant changes in clinical responses through decreases in
CRP as well as in SJC28 and TJC28. Partial inhibition of
IL-6 signalling by TCZ could influence clinical response
based on the number of receptors blocked. We surmise that
targeting the IL-6 receptor rather than the cytokine itself
may more effectively inhibit the signalling process.

A discrepancy has been reported between inflammation
biomarkers (ESR and CRP) and components used to
evaluate DAS28-ESR [21]. We reported that GH-VAS was
more critical in achieving remission based on Boolean
criteria than CRP, SJIC28 or TJC28 during TCZ treatment.
Non-inflammatory factors such as disease duration, joint
damage and depression have a strong influence on
GH-VAS [21, 22]. However, we found that insufficient
TCZ efficacy for GH-VAS was also associated with MMP-3
levels in group 12w(4). MMP-3 is believed to be a good
biomarker for evaluating RA synovitis [23] and gauging
the effectiveness of TCZ treatments [24, 25]. MMP-3
expression, when associated with GH-VAS, could help
indicate tight control, even if other indices of disease
activity show some clinical response during TCZ therapy.

The effectiveness of biologics is difficult to compare in
clinical practice. It is currently unclear how the other
biologics, including anti-TNF-a reagents and abatacept,
achieve normal CRP levels based on clinical practice in
Japan. Data from daily practice in Japan have yielded
remission rates for biologics as follows: infliximab
(DAS28-CRP <2.3), 27.9 % at 22 weeks, Yamanaka et al.
[26] and 27.6 % at 54 weeks, Tanaka et al. [27]; ada-
limumab (DAS28-ESR <2.6), 23.0 % at 24 weeks, Kaneko
et al, [28] and 38.3 % at 52 weeks, Takeuchi et al. [29];
TCZ (DAS28-ESR <2.6): 40.7 % at 24 weeks, Yamanaka
etal. [15] and 43.1 % at 52 weeks, Kojima et al. [21]; ABT
(DAS28-ESR <2.6), 26.6 % at 24 weeks, Takahashi et al.
[30]. As shown in the present study, normalization of CRP
and ESR (outcomes distinct to TCZ treatment) could yield
relatively high rates of remission for TCZ compared to
other biologics. '

The number of cases in group 12w(+) was relatively
low at 16 (13 %), indicating that additional TBCR patients
are needed to gather detailed information on those slow to
reach normal CRP levels. These difficult TCZ cases can
provide valuable information in predicting clinical out-
comes. Further studies should also explore whether inter-
vention in normalising CRP levels through TCZ dose
escalation or shortened administration intervals achieves
favourable clinical results in patients with positive CRP
levels after 12 weeks. This aggressive protocol could prove
effective by monitoring CRP levels to adjust TCZ
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treatment, but prospective clinical trials would be needed
to confirm this hypothesis. As a possible complication, it
should be noted that reducing CRP to normal levels during
TCZ therapy could mask physiological reactions if a seri-
ous infection occurred.

Because this study is retrospective, the number of
patients and follow-up periods are limited. Further studies
will be needed to determine the long-term clinical outcome
of TCZ treatment.

From this study, we suggest that, from a clinical per-
spective, CRP is a biomarker potentially associated with
TCZ trough levels. Given that Takeuchi et al. [31] reported

that IL-6 concentrations and trough levels of infliximab
‘were associated with remission, future investigations should
examine how TCZ changes concentrations of IL.-6 and other
cytokines such as TNF-« in relation to clinical outcome. It
will also be important to examine the relationship between
MMP-3 and cytokines such as IL.-6 and TNF-a.

In conclusion, adequate suppression of IL-6 signalling is
important in achieving a favourable clinical outcome during
TCZ therapy for RA. Monitoring of CRP levels, which are
readily available biomarkers indicative of adequate inhibi-
tion of targeting molecules by TCZ in daily clinical practice,
can help to predict the clinical outcomes for TCZ treatment.
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Fig. § Efficacy of tocilizumab based on rate of achievement of
normal matrix metalloproteinase-3 levels at 52 weeks. The proportion
of cases with normal matrix metalloproteinase-3 (MMP-3) levels was
compared among patients categorised by extent of CRP reduction to
normal levels. 4w(—) normal at 4 weeks; 4w(+)I2w(~) normal at
8-12 weeks, 12w(+) positive at 12 weeks. *Chi-squared test
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Abstract

Objectives The purpose of this study was to examine the
treatment retention and efficacy of abatacept, the first
member of a new class of biologic agents, in Japanese
rheumatoid arthritis (RA) patients during clinical practice.
Methods A retrospective multicenter study was con-
ducted with patients who underwent abatacept therapy for
24 weeks (n = 143). '

Results Patients at baseline had a mean age of 63.5 years,
a mean disease duration of 11.3 years, and a mean disease
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activity score in 28 joints (DAS28) of 4.5. Overall retention
of abatacept treatment was 83.2 % at 24 weeks, when
46.2 % of patients achieved DAS28-defined low disease
activity (LDA; DAS28 <3.2) and 26.6 % achieved DAS28-
defined remission (DAS28 <2.6). LDA was achieved in a
significantly higher proportion of patients without prior
biologics therapy compared to those with prior biologics
(60.9 vs. 34.2 %, p = 0.001). There was no significant
difference between patients with or without concomitant
methotrexate (MTX) therapy (45.2 vs. 47.5 %).

T. Oguchi
Department of Orthopedic Surgery, Anjo Kosei Hospital,
28 Higashihirokute, Anjo, Japan

H. Miyake
Department of Orthopedic Surgery, Ichinomiya Municipal
Hospital, 2-2-22 Bunkyo, Ichinomiya, Japan

T. Kato
Kato Orthopedic Clinic, 8-4 Minami-myoudaiji-cho,
Okazaki, Japan

N. Fukaya
Department of Orthopedic Surgery, Kariya-Toyota General
Hospital, 5-15 Sumiyoshi-cho, Kariya, Japan

M. Hayashi
Department of Rheumatology, Nagano Red Cross Hospital,
5-22-1 Wakazato, Nagano, Japan

S. Tsuboi

Department of Orthopedic Surgery, Shizuoka Kosei Hospital,
23 Kitaban-cho, Aoi-ku, Shizuoka, Japan

@ Springer

— 223 —



Mod Rheumatol

Conclusions Abatacept therapy appears to be highly
effective and well tolerated during clinical treatment of
RA. Abatacept was particularly effective in patients with
no history of biologics use, and did not appear to be
dependent on concomitant MTX therapy.

Keywords Abatacept - Concomitant methotrexate
Japanese patients - Prior biologics - Rheumatoid arthritis

Introduction

Rheumatoid arthritis (RA) is a chronic and systemic
autoimmune inflammatory disease that clinically manifests
as joint pain and swelling [1]. Persistent inflammation
without treatment can lead to cartilage damage, bone ero-
sion, joint destruction, and subsequent long-term disability.
Therapy to prevent these outcomes has improved dramat-
ically with the introduction of biological treatments such as
inhibitors of tumor necrosis factor-alpha (TNF-x), inter-
leukin-6 receptor (IL-6R), and B cell-specific antigen
CD20. Previous studies have demonstrated the significant
and dramatic clinical efficacy of these biologics on RA
patients. :

RA is characterized by synovial membrane hyperplasia
and infiltration by inflammatory cells such as activated T
cells [2]. T cells require both an antigen-specific signal and
a co-stimulatory signal for full activation [3]. One of the
best-characterized co-stimulatory pathways involves the
interaction of CD28 on T cells with CD80 or CD86 (CD80/
86) found on antigen-presenting cells [4]. In a normal
immune response, endogenous cytotoxic T-lymphocyte
antigen-4 (CTLA-4) downregulates CD28-mediated T-cell
activation by binding to CD80/86 with a higher affinity
than CD28 [5, 6]. Abatacept is the first member of a new
class of biologic agents for RA treatment to inhibit T-cell
activation by binding to CD80/86 and modulating its
interaction with CD28; this strategy is expected to achieve
clinical efficacy in patients that either respond inadequately
‘to or are naive to other classes of biologics.

The efficacy and safety of abatacept has been reported in

several clinical trials. The AGREE study demonstrated a

greater efficacy of abatacept plus methotrexate (MTX)
treatment than placebo plus MTX in MTX-naive patients
[7]. The AIM and ATTEST studies showed that additional
abatacept therapy has significant efficacy in patients with
an inadequate response to MTX [8-10], while the ATTAIN
and ARRIVE studies demonstrated efficacy in patients with
an inadequate response to anti-TNF therapy [11, 12]. The
effectiveness of abatacept has also been reported in Danish
clinical practice, as well as from the abovementioned trials
[13]; however, abatacept has only been clinically used in
Japan since 2010, so data relevant to Japanese RA patients

@ Springer

is lacking. Racial background can affect responsiveness to
some drugs, and a CTLA-4 polymorphism has been found
that differs between Caucasians and Asians [14]. Thus, it
remains critical to evaluate abatacept use in clinical prac-
tice for Japanese patients.

Materials and methods
Tsurumai Biologics Communication Registry (TBCR)

The TBCR was developed in 2008 to explore the long-term
prognosis of biologics in clinical practice, and consisted of
patients who were starting biologic treatments. Data were
collected prospectively from 2008 and retrospectively for
patients treated until 2008 [15, 16]. The present study
included all patients (n = 143) who underwent abatacept
treatment for 24 weeks at Nagoya University Hospital or
one of 12 other institutes affiliated with the TBCR and
were prospectively enrolled in the TBCR. All patients met
the 1987 American College of Rheumatology classification
criteria for RA and received abatacept infusions three times
every two weeks followed by every four weeks according
to the drug label and Japan College of Rheumatology
guidelines for treatment, Patient anonymity was maintained
during data collection, and the security of personal infor-
mation was strictly controlled. This study was approved by
the Ethics Committee of the Nagoya University Graduate
School of Medicine.

Data collection

Data were retrospectively collected from the clinical
records. The following demographic data were recorded at

“the initiation of treatment (baseline, week 0): disease

duration, concomitant treatment (MTX or prednisolone),
joint damage (Steinbrocker stage), and daily dysfunction
(Steinbrocker class). The following disease parameters
were recorded at baseline, 4, 12, and 24 weeks of treat-
ment: tender joint count (TJC) and swollen joint count
(SJC) on 28 joints, general health on a visual analog scale
(GH-VAS), and serum C-reactive protein (CRP) levels.
Disease activity was evaluated at each time point using the
28-joint disease activity score with CRP (DAS28-CRP),
which includes data from the abovementioned disease
parameters.

. . /—\\ .
Statistical analysis

Demographic and disease characteristics were reported
using descriptive statistics. All results are expressed as the
mean = SD or as a percentage. Student’s ¢ test was used
for two-group comparisons and the chi-squared test for
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categorical variables. The last observation carried forward
(LOCF) method was used in each analysis. To determine
predictors of clinical remission and low disease activity
(LDA) at 24 weeks, we performed multivariate logistic
regression analysis. All statistical tests were two-sided, and
significance was defined as p < 0.05. All analyses were
performed with SPSS version 20.0.0 software (IBM Corp.,
Armonk, NY, USA).

Results
Demographic data for the study population

The baseline characteristics of the 143 patients enrolled in
this study who received abatacept are shown in Table 1.
The mean age was 63.5 years, and the mean disease
duration was 11.3 years. Ninety-nine patients (69.2 %)
were categorized into the advanced Steinbrocker stages (111
and IV), indicating established RA and joint damage.
Disease activity was moderate, as shown by a mean
DAS28-CRP score of 4.47 and a mean CRP level of
2.18 mg/dL. MTX was concomitantly used with 58.7 % of
the patients, and 55.2 % had been treated previously with
anti-TNF and/or anti-IL-6R biologics.

Overall clinical efficacy of abatacept treatment

As shown in Fig. 1a, the mean DAS28-CRP score signifi-
cantly decreased from 4.47 + 1.28 at baseline to 3.85 &
1.18 at week 4, 3.63 £ 1.23 at week 12, and 3.47 &+ 1.25 at
week 24 (p < 0.01). TIC decreased from 6.8 + 6.3 at
baseline to 4.5 + 5.5 at week 24 (Fig. 1b), SJC decreased
from 5.4 + 5.4 1t02.4 £ 3.7 (Fig. 1¢), CRP decreased from
22 +£28 to 1.3 £ 2.0 mg/dL (Fig. 1d), and GH-VAS
decreased from 56.3 + 26.9 to 41.2 & 26.3 mm (Fig. le),
demonstrating a significant improvement in RA with
abatacept treatment (p < 0.01). The proportions of patients
who achieved LDA and remission as defined by DAS28 are
shown in Fig. 1f. LDA (DAS28 <3.2) was achieved in
28.0 % of patients at week 4, 39.9 % at week 12, and
46.2 % at week 24. Remission (DAS28 <2.6) was achieved
in 14.0 % of patients at week 4, 22.4 % at week 12, and
26.6 % at week 24.

Patient retention of abatacept treatment

Over 24 weeks, 24 of the 143 patients withdrew from
" treatment with abatacept, while 83.2 % continued (Fig. 2).
The most frequent reason for discontinuation was an
inadequate response to abatacept (15 patients, 10.5 %).
There were six (4.2 %) patients who stopped abatacept
therapy due to adverse events (AEs). The remaining

two patients discontinued abatacept therapy for personal
reasons.

Safety

In total, 38 AEs were observed in 36 (25.2 %) of 143
patients. The most frequent AE was an infection (18
patients, 12.6 %). The most common infection was upper
respiratory inflammation (6 patients, 4.2 %). Serious
infections were reported in five (3.5 %) patients. Appen-
dicitis was reported in one patient, leading to the discon-
tinuation of abatacept treatment. In addition, there single
cases each of pneumonia, bronchopneumonia, herpes zos-
ter, and cellulitis. The most common laboratory abnormal-
ities were liver function abnormality in 3 (2.1 %) patients.
There were two cases of lymphoproliferative disorder, two
cases of interstitial pneumonia, and one case of purpura,
leading to discontinuation of further abatacept treatment.

Comparison of abatacept efficacy in patients
with and without prior biologics therapy

The baseline characteristics of patients with prior biologics
therapy (switch group) were compared to those of patients
with no history of biologics use (naive group), as shown in
Table 1. The switch group had a significantly higher pro-
portion of patients on regular oral steroid therapy as well as
a higher mean SJC than the naive group. Although mean
disease duration was also higher in the switch group, it was
not significant (p = 0.11). The data for previous biological
DMARD:s in the switch group are summarized in Table 2.
The previous biologics used were anti-TNF agents in 62
(78.5 %) and tocilizumab in 17 (21.5 %) patients. The
number of biologics used previously was one in 40
(50.6 %) patients, two in 27 (34.2 %), three in 8 (10.1 %),
and four in 4 (5.1 %). The most frequent reason for pre-
vious biologics discontinuation was inadequate effect,
which corresponded to 61 (77.2 %) patients; the other
reasons were AEs in 17 (21.5 %) and the patient’s wish in

1 (1.3 %). The mean interval from previous biologics

discontinuation to the start of abatacept treatment is shown
separately for each discontinuation reason in the table. The
mean interval was approximately twice the agent dosing
interval in the patients who discontinued previous biologics

‘due to inadequate effect.

The efficacy of abatacept therapy as evaluated by the
reduction in DAS28-CRP showed a significant decrease
over time compared to the baseline (p < 0.01) in each
group (Fig. 3a). The mean DAS28-CRP values were not

-significantly different for the naive and switch groups at

baseline (4.41 4= 1.15 and 4.52 4+ 1.38, respectively);
however, significance was achieved at week 4 (3.63 £+ 1.02
and 4.03 + 1.27, respectively; p = 0.048), and it became
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Table 1 Baseline characteristics of rheumatoid arthritis patients who received abatacept

Over Overall Concomitant MTX Previous biologics
(n = 143) (+) (n = 84) (=) (n=1759) pvalue (+) (n=179) (=) (n = 64) p value
Age (years) 63.5 + 10.8 62.1 + 11.1 65.5 + 10.1 0.068 61.8 + 10.1 65.6 + 11.2 0.036
Gender (% female) 76.9 79.8 729 0336 810 71.9 0.197
Disease duration (years) 11.3 & 10.4 105 £ 94 125 £ 11.6 0.284 12.6 + 104 9.8 + 10.2 0.11
Stage (VI/IVIV, %) 11.2/19.6/38.5/ 14.3/22.6/31.0/ 6.8/15.3/49.2/ 0.121 8.9/16.5/40.5/ 14.1/23.4/35.9/ 0.459
30.8 32.1 28.8 342 26.6
Class (VIVII/IV, %) 8.4/47.6/42.7/1.4  10.7/51.2/36.9/ 5.1/42.4/50.8/ 0318  6.3/46.8/45.6/ 10.9/48.4/39.1/ 0.732
) 1.2 1.7 1.3 1.6
Prior use of biologics (%) 55.2 56.0 54.2 0.839 100 - -
RF positive (%) 879 92.6 81.1 0.184 872 88.6 0.838
MTX use (%) 58.7 100 - - 59.5 57.8 0.839
MTX dose (mg/week)* 7.5 7.5 - - 7.6 7.3 0.695
Oral steroid use (%) 58.7 64.3 50.8 0.108  65.8 50.0 0.056
Oral steroid dose (mg/ 43 4.0 49 0916 43 44 0.212
day)*
MMP-3 (ng/mL) 230.9 + 244.0 234.1 + 256.9 226.3 + 2267  0.861 2314 + 2639 2302 + 219.0 0.98
SJC, 0-28 54 +54 49 4+ 4.7 6.1 +6.3 0235 64+63 42+ 39 0.016
TIC, 0-28 6.8 +63 6.7+ 59 7.1+ 69 0736 74+ 6.7 62+58 0.255
ESR (mm/h) 522+ 329 51.2 + 30.0 53.7 £ 39.0 0.667 48.6 £ 314 57.0 £ 344 0.137
CRP (mg/dL) 22+28 21+25 23432 0678 23433 20+ 2.1 0.493
GH, VAS 0-100 mm 56.3 + 269 545 +274 58.8 £+ 26.2 0358 558 + 256 569 + 285 0.811
DAS28-CRP 45+ 1.3 45+ 1.2 45+ 14 0997 45+ 14 44+ 12 0.55
HAQ-DI 0.75 £ 0.70 0.86 + 0.69 0.87 £ 0.71 0954 091 + 0.59 0.82 + 0.81 0.502

Data are presented as the mean £ SD except when otherwise indicated

Stage Steinbrocker stage, Class Steinbrocker class, RF rheumatoid factor, MTX methotrexate, SJC swollen joint count, 7JC tender joint count,
ESR erythrocyte sedimentation rate, MMP-3 matrix metalloproteinase-3, CRP C-reactive protein, GH general health, VAS visual analog scale,
DAS28 disease activity score in 28 joints, HAQ-DI Health Assessment Questionnaire for rheumatoid arthritis

“ Mean among patients receiving the drug

increasingly apparent at week 12 (3.28 £ 1.06 and 3.92 +
1.29, respectively; p = 0.002) and week 24 (3.06 £ 1.10
and 3.81 + 1.26, respectively; p < 0.0001). The propor-
tion of patients who achieved LDA is displayed in Fig. 3a,
which shows that there was a significant difference
between the naive and switch groups at week 12 (50.0
vs. 31.6 %; p = 0.039) and week 24 (60.9 vs. 34.2 %;
p = 0.002).

Comparison of abatacept efficacy in patients
with and without concomitant MTX therapy

The baseline characteristics of patients with concomitant
MTX therapy were compared to those without MTX and,
as shown in Table 1, there was no significant difference for
any of the clinical parameters. The efficacy of abatacept
therapy as evaluated by the DAS28-CRP reduction showed
a significant decrease over time compared to the baseline
(p <0.01) in each group (Fig. 3b). Mean DAS28-CRP
values for patients with concomitant MTX therapy were

‘2}_ Springer

4.48 £ 1.18 at baseline and 3.50 £ 1.27 at week 24. Mean
DAS28-CRP values for patients without MTX were
445 £ 1.42 at baseline and 3.43 & 1.22 at week 24. No
significant differences were observed between the two
patient groups at any of these time points. Interestingly,
concomitant MTX usage did not demonstrate any addi-
tional improvement in disease activity at any time point.
The proportion of patients who achieved LDA is displayed
in Fig. 3b, which shows that there was no significant dif-
ference between patients with concomitant MTX therapy
and patients without MTX (45.2 vs. 47.5 % at week 24).

Comparison of abatacept efficacy in patients
with and without prior biologics therapy
and concomitant MTX therapy

Concomitant MTX usage still did not lead to any additional
improvement in disease activity or the proportion of
patients who achieved LDA at any time point in the switch
group (Fig. 3c). In the naive group, the mean DAS28-CRP
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Fig. 1 Overall clinical efficacy of abatacept in rheumatoid arthritis
patients. Mean values for a the daily activity score based on 28 joints
(DAS28-CRP) and its components, b tender joint count (TJC),
¢ swollen joint count (SJC), d C-reactive protein (CRP), and e general
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Fig. 2 Patient retention of abatacept treatment. Kaplan-Meier curve
of the abatacept therapy retention rate among rheumatoid arthritis
patient cases over 24 weeks of treatment (n = 143 at baseline)

value for patients with concomitant MTX was significantly
lower than those without MTX at week 12 (2.98 & 0.87 vs.
3.69 + 1.17; p = 0.007), and the proportion of MTX
patients who achieved LDA was significantly higher than
it was among patients without MTX (62.2 vs. 33.3 %;
p = 0.042) (Fig. 3c). However, there was no significant
difference at week 24 between patients with concomitant
MTX therapy and patients without MTX in both the mean
DAS28-CRP (2.95 & 0.99 vs. 3.21 & 1.24) and the pro-
portion of patients who achieved LDA (62.2 vs. 59.3 %).
The baseline characteristics of patients in the naive group
with concomitant MTX therapy were compared to those

health on a visual analog scale (GH-V AS) are shown, while f displays
the proportions of patients achieving low disease activity (filled
squares) and DAS28-defined clinical remission (filled triangles).
*p < 0.01, compared to week 0

without MTX. As shown in Table 3, there was no signifi-
cant difference between the groups in any of the clinical
parameters except for a higher SJC in the MTX (—) group.
In the patients without MTX, there was no significant
difference between the switch and naive groups in both the
mean DAS28-CRP and the proportion of patients who
achieved LDA at any time point. The naive group had a
lower proportion of patients taking oral steroid (33.3 vs.
65.6 %; p = 0.013) and a lower SIC (3.7 3.2 vs.
8.2 £ 7.6; p = 0.006) at baseline compared to the switch
group.

We compared the retention rate of abatacept therapy
between four groups; patients with and without prior bi-
ologics therapy and concomitant MTX therapy (Fig. 4).
We found no significant difference, even between the naive
and switch groups, in the retention rate.

Since there are substantial confounding factors that may
contribute to the clinical efficacy of abatacept, we next
performed multivariate logistic regression to confirm the
effect of previous use of biologics and concomitant MTX
use on the disease activity at 24 weeks (Table 4). The odds
ratios (ORs) were adjusted for the following parameters;
age, gender, disease duration, stage, class, DAS-CRP at
baseline, serum CRP at baseline, previous biologics use,
MTX use, and PSL use. Multivariate analysis confirmed
that no previous use of biologics was an independent factor
for achieving clinical remission [adjusted OR 3.4, 95 %
confidence interval (CI) 1.5-8.4] or LDA (adjusted OR 3.4,
95 % CI 1.5-7.4) at 24 weeks. It was also confirmed that
concomitant MTX use was not an independent factor for
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Table 2 Previous biological DMARDs used before abatacept, rea-
sons for discontinuation, and interval before abatacept initiation

Mean intervals

Previous n (%) Reasons for n
biological previous after
DMARD:s biologics discontinuation
discontinuation (mean 4 SD)
. (weeks)
Infliximab ‘13 (16.5) Inadequate effect 10 17.6 + 26.4
Adverse events 2 10839
Other 1 2654
Etanercept 29 (36.7) Inadequate effect 24 20+ 1.6
Adverse events 5 710+ 465
Adalimumab 20 (25.3) Inadequate effect 14 50+63
Adverse events 6 8.0 £ 11.3
Tocilizumab 17 (21.5) Inadequate effect 13  10.3 & 13.6
Adverse events 4 228 +25.1

Data are shown as n (%)

DMARD:s disease-modifying anti-rheumatic drugs

achieving clinical remission (adjusted OR 1.3, 95 % CI
0.6-3.1) or LDA (adjusted OR 1.1, 95 % CI 0.5-2.4) at

24 weeks.

Discussion

The present study is the first collection of clinical practice
data on Japanese RA patients using abatacept to be com-
piled by the TBCR. Although data from Japanese clinical
trials with abatacept have been reported [17], the partici- .
pants in such trials are very different from patients seen in
everyday practice. Patients achieving the inclusion criteria
of a clinical trial are definitively uniform in their baseline
characteristics. Since, in the real world, patients have
somewhat different clinical backgrounds, data derived
from clinical trials are not always applicable. A multicenter
registry can provide real-world, long-term data on these
patients with comorbidities that are relevant to safety,
efficacy, or future outcomes. Its value in accumulating and
evaluating relevant data cannot be underestimated.

In this study, 48.6 % of patients achieved LDA and
27.9 % achieved clinical remission at week 24 of abatacept
treatment. In the ATTEST study, with patients who
responded inadequately to MTX, 20.7 % achieved LDA
and 11.3 % achieved clinical remission at week 24 [9]. The
ATTAIN study, with patients who responded inadequately
to anti-TNF agents, demonstrated that 17.1 % achieved
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Fig. 3 Comparison of abatacept efficacy between patient groups.
a Comparison of patient groups who concomitantly received meth-
otrexate (MTX) treatment (dotted line; n = 84) or did not (solid line;
n = 59). b Comparison of patients who previously received biologics
therapy (switch; dotted line, n = 79) or did not (naive; solid line,
n = 64). ¢ Comparison between patients with and without prior
biologics treatment and concomitant MTX; switch-MTX (+) (gray
solid line, n = 47), switch-MTX (—) (gray dotted line, n = 32),
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naive-MTX (+) (black solid line, n = 37), and naive-MTX (—)
(black dotted line, n = 27). Mean values for the daily activity score
based on 28 joints (DAS28-CRP) and the proportions of patients
achieving low disease activity (LDA; DAS28-CRP <3.2) from
baseline to 24 weeks after the initiation of abatacept therapy
were compared between groups. **p < 0.01, compared to week 0;
Tp <005, 'p<001, compared to switch group; ¥ < 0.05,

§§p < 0.01, compared to naive-MTX (—) group
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Table 3 Baseline characteristics of rheumatoid arthritis patients who received abatacept

Variables Switch Naive

MTIX(H)(n=47) MTX(-)(n=232) pvalue MTX(+)(rn=37) MTIX(-)®n=27) pvalue
Age (years) 604 + 10.5 63.8+9.3 0.149 643 £ 11.5 67.4 + 10.7 0.272
Gender (% female) 83.0 78.1 0.589 757 66.7 0.429
Disease duration (years) 11.0 £ 8.5 152 + 124 0.085 10.0 & 10.5 9.5 £ 100 0.865
Stage (VIVIIVIV, %) 12.8/19.1/36.2/31.9  3.1/12.5/46.9/37.5 0.359 16.2/27.0/24.3/32.4  11.1/18.5/51.9/18.5  0.158
Class (VII/IIVIV, %) 6.4/55.3/36.2/2.1 6.3/34.4/59.4/0 0.194 16.2/45.9/37.8/0 3.7/51.9/40.7/3.7 0.29
Prior use of biologics (%) 100 100 - - - -
RF positive (%) 933 . ~76.5 0.226 91.7 85.0 0.828
MTX use (%) 100 - - 100 - -
MTX dose (mg/week)" 7.6 - - 73 - -
Oral steroid use (%) 66.0 65.6 0.976 62.2 33.3 0.023
Oral steroid dose (mg/day)" 3.8 5.0 0.083 4.3 4.8 0.545
MMP-3 (ng/mL) 248.8 + 308.3 206.7 + 186.4 0.515 2158 £ 176.5 251.0 £ 271.7 0.559
SJC, 0-28 52+ 49 82176 0.043 46 + 44 37 +32 0.355
TIC, 0-28 7.7 + 6.6 70+£7.0 0.651 55+48 7.1+7.0 0.253
ESR (thm/h) 504 3 28.1 459 + 36.1 0.536 52.3 £ 28.2 63.2 4+ 41.0 0.225
CRP (mg/dL) 234+29 2.4 + 338 0.852 19+19 22424 0.602
GH, VAS 0-100 mm 559 + 269 55.5 +24.1 0.948 52.8 +28.3 624 + 28.3 0.184
DAS28-CRP 4.6 +1.2 44+ 16 0.564 43 £ 1.1 45+ 1.2 0.446
HAQ-DI 0.92 + 0.58 0.90 £ 0.62 0.878 0.80 + 0.81 0.85 4 0.82 0.829

Data are presented as the mean 1+ SD except when otherwise indicated

Switch patient group with previous biologics treatment history, Naive patient group without previous biologics treatment history, Stage Stein-
brocker stage, Class Steinbrocker class, RF rheumatoid factor, MTX methotrexate, SJC swollen joint count, 7JC tender joint count, ESR

erythrocyte sedimentation rate, MMP-3 matrix metalloproteinase-3, CRP C-reactive protein, GH general health, VAS visual analog scale, DAS28
disease activity score in 28 joints, HAQ-DI Health Assessment Questionnaire for rheumatoid arthritis

* Mean among patients receiving the drug
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Fig. 4 Patient retention of abatacept treatment. Kaplan—-Meier curve
of the abatacept therapy retention rate among rheumatoid arthritis
patient cases beyond 24 weeks of treatment. Comparison of patients
with and without prior biologics treatment and concomitant MTX;
switch-MTX (+) (n = 47), switch-MTX (—) (n = 32), naive-MTX
(+) (n = 37), and naive-MTX (-) (n = 27)

LDA and 10.0 % achieved clinical remission [12].
Although it is difficult to compare our results to these
clinical trials given the different patient backgrounds, the

efficacy of abatacept in Japanese RA patients appears to be
equivalent [8, 9, 11, 12]. In abatacept studies lasting over a
year, patients achieved LDA and clinical remission rates of
54.3 and 41.4 %, respectively, in the AGREE study, and
42.5 and 23.8 %, respectively, in the AIM study. A longer
study period would be needed to compare the clinical
efficacy of abatacept in Japanese RA patients to these
reports.

One important finding in this study was the efficacy of
abatacept in patients with no concomitant MTX therapy.
We did not find any other clinical studies that compared
this efficacy with concomitant MTX use directly. In the
patient group who did not receive prior biologics treatment,
the patients with concomitant MTX usage demonstrated
slightly higher or faster improvements in disease activity at
week 12 compared to those without MTX, but we found no
difference at week 24. In the ARRIVE study, 43 patients
received abatacept as a monotherapy [11], and it was
suggested that the resulting efficacy was comparable to that
seen when using background disease-modifying anti-
rheumatic drugs. The proportion of patients receiving
background MTX was not recorded. Previous studies have
emphasized that TNF inhibitors need sufficient background
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Table 4 Multivariate logistic regression analysis for the achievement of clinical remission or low disease activity at 24 weeks

Clinical remission

Low disease activity

Adjusted OR (95 % CI) p value Adjusted OR (95 % CI) pvalue
No previous use of biologics 3.58 (1.52-8.44) 0.004 3.35 (1.52-7.39) 0.003
Concomitant MTX use 1.33 (0.58-3.08) 0.502 1.09 (0.50-2.39) 0.834

OR odds ratio, CI confidence interval, MTX methotrexate

MTX therapy to maximize their clinical efficacy against
RA [18-23]. Our results show positive outcomes with
abatacept even without concomitant MTX, although it is
difficult to make direct comparisons to patients with con-
comitant MTX given the different backgrounds in disease
history or other characteristics. Abatacept monotherapy
could be a practical option for patients with risk factors that
preclude MTX use, such as pulmonary or renal disorders.

The efficacy of abatacept in patients with a history of
biologics use seemed inferior to its efficacy in biologics-
naive patients. The switch group had a lower proportion of
patients who achieved LDA or clinical remission and a
significantly higher mean DAS28 score than the naive
group at 0, 4, and 24 weeks of treatment. Although pre-
vious biologics usage was and MTX usage was not an
independent factor predicting clinical remission or LDA
at 24 weeks in this study, the difference in clinical
improvement between the switch and naive groups was not
statistically significant in the patients without concomitant
" MTX treatment. We noted that, in the naive group, the
patients without MTX demonstrated a slower clinical
improvement than the patients with concomitant MTX
treatment. This slower response to abatacept may have
decreased the effect of previous biologics usage. It is
necessary for us to study the clinical efficacy of abatacept
over a longer period and in more patients to confirm this
hypothesis in the future. A few reports have examined the
effect of previous biologics therapy on abatacept efficacy.
Tanaka [24] reported that a history of biologics use was a
significant indicator of decreased clinical remission, and
that the remission rate was significantly lower in patients
with previous biologics treatment than in those with
no history at week 48 (28.3 vs. 50.4 %, respectively,
p < 0.01). Interestingly, our results showed that abatacept
significantly improved disease activity, even in patients
with prior biologics treatment. Although abatacept is
clearly more effective when used as the first treatment
option against RA, it should still be considered after other
biologics have been tried.

The main limitations of this study are that it was
observational and not randomized, and that treatments were
likely influenced by patient characteristics and other
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factors. Other than patients who took oral steroids in the
comparison between switch and naive groups, however,
there were no statistically significant differences in clinical
variables between patient groups: (Table 1). Although we
did not find a significant combined effect of abatacept and
concomitant MTX, the mean-dose of MTX was relatively
low in this study. Thus, we have to wait for a future study
in which a higher dose of MTX is used before we can draw
any conclusion about a possible synergistic effect of
abatacept and MTX. Additionally, we do not have radio-
graphic data at the TBCR at this time. Since it is really
important to evaluate the joint protective effect in order to
demonstrate the clinical efficacy of a DMARD, it would be
necessary to study the radiographic changes in patients
undergoing abatacept treatment in the future.

In conclusion, this study indicates that selective co-
stimulation of T cells by abatacept is highly effective and
well tolerated in Japanese RA patients. Since abatacept
showed significant effectiveness without concomitant
MTX therapy, abatacept would also be a good treatment
option for patients that cannot tolerate MTX. Finally,
abatacept could still be a treatment option if other biologics
fail, given its significant efficacy in patients with a history
of biologics use. However, an extended study is still nee-
ded to evaluate the long-term efficacy and safety of
abatacept therapy in Japanese patients.
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Abstract

Objectives Biologics have transformed the treatment of
rheumatoid arthritis. Clinical remission is now the goal.
We sought to verify whether the administration of toc-
ilizumab—a biologic—can help to achieve current treat-
ment goals.

Methods Using data from the Tsurumai Biologics Com-
munication Registry for 122 patients treated with toc-
ilizumab, we evaluated changes in DAS28-ESR at
12 months after initiation, and also evaluated remission
rates defined using conventional and new Boolean-based
remission criteria. We divided 50 patients who had
received tocilizumab as a first-line treatment into two
groups [disease duration at baseline of 12 months or less
(<12 M) and more than 12 months (>12 M)].

Results At 12 months after initiation, there was no dif-
ference in DAS28-ESR, and remission rates based on the
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conventional criterion were also comparable (50 % in both
groups). However, under the new criterion, remission was
50.0 % in the <12 M group against 12.5 % in the >12 M
group (p = 0.0181). Among the individual components of
the new remission criterion, the small proportion of
patients in the >12 M group with a patient global assess-
ment (PtGA) of <1 had a particularly strong influence on
the remission rate for that group, but this component was
not as important for the <12 M group.

Conclusions When used as a first-line biological drug for
patients with early-stage RA (<12 M), tocilizumab appears
to provide high rates of remission under the Boolean-based
remission criterion, which were strongly affected by the
PtGA.

Keywords Interleukin-6 - Multicenter study -
Remission - Rheumatoid arthritis - Tocilizumab

Introduction

Rheumatoid arthritis (RA) is a systemic inflammatory
autoimmune disease characterized by chronic and
destructive inflammation of the joints. The major trans-
formation in treatment brought about by the advent of
biologics over the last few years in particular has evoked a
number of responses: the European League Against
Rheumatism (EULAR) has published Recommendations
for the management of RA with synthetic and biological
disease-modifying anti-rheumatic drugs (DMARDs) [1];
the American College of Rheumatology (ACR) and
EULAR have jointly drawn up new classification criteria
defining rheumatoid arthritis as “having at least one joint
with definite clinical synovitis, with the synovitis not better
explained by another disease” [2]; and the concept of
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