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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 FEuropean 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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“treat-to-target (T2T)” [3] has emerged, which defines
clinical remission as the goal of treatment and seeks to
educate the many people involved in treating RA that tight
control is the cornerstone of treatment. Then, in 2011, new
criteria aiming for even higher levels of remission than
those defined by the ACR and EULAR—the simplified
disease activity index (SDAI), the clinical disease activity
index (CDAI), and the Boolean definition—were proposed
[4]. As a consequence of all this, the aim is for RA to be
diagnosed sooner, and the goal of treatment is to meet the
new remission criteria.

Tocilizumab (TCZ), developed in Japan, is the first anti-
interleukin-6 (IL-6) receptor monoclonal antibody that
targets IL-6. TCZ, which can now be used in the USA in
patients who have shown inadequate response to anti-tumor
necrosis factor (TNF) agents, can also be used in Japan as a
first-line biologic treatment, and is applicable to some
30 % of patients in the clinical setting [5-7].

Using data from the Tsurumai Biologics Communica-
tion (TBC) Registry (a database of patients treated with
biologics in the Department of Orthopedics in the Faculty
of Medicine at Nagoya University and 20 affiliated insti-
tutions), we carried out an investigation to confirm the
therapeutic response to TCZ, and we then considered its
efficacy when used according to the ACR and EULAR
recommendations and the T2T concept; we also examined
the remission status achieved with the drug as determined
using the new and the conventional remission criteria.

Patients and methods
Patients

The subjects included in this study were 122 patients
diagnosed with RA under the 1987 ACR criteria [&] who
were treated with TCZ from June 2008 to September 2009
according to data held by the TBCR [9, 10], and whose
clinical progress could be followed for a period of
12 months or longer. The study was approved by the Ethics
Committee of Tokyo KoseiNenkin Hospital, the Faculty of
Medicine, Nagoya University (approval number: 1164) and
other associated hospitals, and personal information about
the patients was strictly protected.

TCZ therapy

The dose of tocilizumab administered for RA in Japan and
Europe is 8 mg/kg, but the dose used in the United States is
only 4 mg/kg. In this study, 8 mg/kg TCZ was adminis-
tered every 4 weeks in accordance with the TCZ treatment
guidelines of the Japan College of Rheumatology [11].
This dose, 8 mg/kg, was maintained from initiation to the
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end point. The methotrexate (MTX) dose administered was
left to the judgment of the attending physician.

Therapeutic response

The response to TCZ was evaluated at 6 and 12 months
after initiating treatment. The evaluation looked at changes
in disease activity, using DAS28-ESR; remission was
defined as DAS28-ESR <2.6 based on the revised EULAR
criteria [12, 13]. Among the new criteria used to define
remission (SDAI, CDAI, and the Boolean definition), we
selected the Boolean criterion all <1 [tender joint count
(TJC) <1, swollen joint count (SJC) <1, patient global
assessment (PtGA) <1 cm, and C-reactive protein (CRP)
<1 mg/dL] to denote remission [4].

Validation of recommendations and treat-to-target

To evaluate clinical response, we divided the 122 patients
into 50 who had received TCZ as a first-line biological
drug and 72 who were treated initially with an anti-TNF
agent but had received TCZ as a second- or third-line
biologic treatment. Then, under the presumption that
treatment with TCZ starts early according to the concept of
T2T, we further divided the 50 who had received TCZ as
first-line treatment into a group of those with a disease
duration at baseline of 12 months or less (<12 M) and a
group of those with a disease duration at baseline of more
than 12 months (>12 M) (Fig. 1).

Validation of the new remission criterion

The percentages of the 122 patients who achieved remis-
sion under the new remission criterion (Boolean definition:
all <1) and under the conventional remission criterion
(DAS28-ESR <2.6) were calculated, and the baseline
factors contributing to remission were identified for both
situations. In order to examine differences in the remission
rates seen with the new and the conventional criteria, we
also analyzed the baseline characteristics in patients who
had achieved remission under the conventional criterion
but not under the new criterion, and those who had
achieved remission according to both sets of criteria.

Statistical analysis

Efficacy in patients who discontinued administration was
investigated on a last-observation-carried-forward basis.
Fisher’s exact test, Pearson’s chi-square test, and the
Wilcoxon rank sum test were used for comparisons
between the two groups. The Wilcoxon signed-rank test
was used to check for changes at 12 months after the ini-
tiation of TCZ treatment compared with baseline values
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