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TasLe 3 Independent impacts of baseline variables on remission by level of baseline disease activity

High disease
activity subgroup

(DAS28 > 5.1, n=161),
OR (95% ClI)

Variables

Low to moderate
disease activity subgroup
(DAS28 < 5.1, n=79),
OR (95% Cl)

0.99 (0.95, 1.03

Age/1 year 1.01 (0.98, 1.05)
Male 2.45 (0.92, 6.48
Disease duration <3 years 2.01 (0.68, 5.91

Steinbrocker stage | + I
Steinbrocker class |+l

Previous biologics

Concomitant PSL
Concomitant MTX
DAS28/1 point

( )
( )
1.49 (0.55, 4.03)
1.28 (0.54, 3.03)
0.73 (0.31, 1.71)
0.28 (0.12, 0.67)*
2.55 (1.11, 5.87)*
0.41 (0.24, 0.72)*

( )
2.49 (0.51, 12.2)
2.68 (0.52, 13.9)
2.29 (0.71, 7.39)
0.32 (0.08, 1.32)
0.57 (0.20, 1.60)
0.57 (0.19, 1.71)
1.07 (0.38, 3.00)
1.00 (0.51, 1.94)

Multiadjusted OR calculated by the model included age, sex, disease duration, Steinbrocker class, use of
previous biologics, concomitant PSL use, MTX use and DAS28 at baseline. *P < 0.05. DAS28: 28-item

DAS; OR: odds ratio; PSL; prednisolone.

Fic. 3 Remission rates for patients with TCZ treatment
categorized by disease activity, Steinbrocker stage, con-
comitant PSL use and concomitant MTX use

Structural damage
Low ] High
. |8 N 33%( 3/ 9) No
High " (539 ( 10/19) 28% ( 1 40) ¥
disease | MTX L ‘7 < )} es PSL
activity No |50% ( 5/10) 42% ( 8/19) No
6% (_1/16)17% (_ 7/ 42) Yes
Moderate/| Yes 67% ( 6/9)N57%( 4/ 7) No
Low |\ oo 63% ( 5/8)42%( 8/19) Yes | .o
disease i 67%( 4/ 6) No
activaty 63% (5/8) 40% (_ 4/ 10)| Yes

70%< DSO%S <70% Dm%s <50% D <30%

The DAS28-ESR category was used as a cut-off for dis-
ease activity (high disease activity: DAS28-ESR > 5.1).
The non-responder imputation method was used for pa-
tients who withdrew before 52 weeks. TCZ: tocilizumab;
PSL: prednisolone; DAS28: 28-item DAS.

<20%, regardless of the stage of structural damage.
Concomitant MTX users showed relatively high remission
rates if they had high baseline disease activity with low
structural damage (Steinbrocker stage | or Il).

Discussion

The present study identified predictive factors for achieve-
ment of remission at 52 weeks based on the DAS28 in RA
patients with TCZ treatment in clinical practice. Shorter
disease duration, less structural damage and no concomi-
tant PSL use were significant predictive factors for remis-
sion regardless of the level of baseline disease activity. In
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particular, concomitant MTX use was beneficial only for
the patients with high disease activity at baseline; there
was no association between concomitant MTX use and
remission among those with low to moderate baseline
disease activity. Previous use of biologics was inversely
associated with remission, but its association was not
statistically significant after controlling for age and base-
line disease activity.

Using data from 123 patients who received TCZ for 52
weeks [20], we previously reported the importance of
shorter disease duration [<4.8 years; OR 2.5 (95% Cl
1.4, 4.7)] and lower disease activity [DAS28 < 5.23; OR
5.23 (95% CI 1.2, 5.1)] to achieve remission as defined
by the ACR/EULAR in 2011. The present study results
are consistent with our previous findings and add some
information regarding concomitant use of MTX and PSL
with TCZ.

The optimal use of MTX and PSL with and without bio-
logics is an important issue for the management of RA [2].
Recent clinical trials have provided some interesting re-
sults regarding the use of concomitant MTX. The adalimu-
mab and TCZ (ADACTA) study showed that clinical
outcomes from TCZ monotherapy were superior to adali-
mumab monotherapy in patients with MTX intolerance
[21]. Furthermore, the ACT-RAY study of TCZ and MTX
[22] reported that a switch from MTX to TCZ monotherapy
was comparable to an add-on strategy of TCZ to MTX in
patients with inadequate MTX response and no previous
use of biologics for achieving remission at 24 weeks.
According to these results, TCZ monotherapy could be
a superior alternative to TNF-o inhibitors for patients
with contraindications or intolerance to MTX.

One question that follows these findings is whether or
not we need concomitant MTX use in order to have better
clinical outcomes during TCZ treatment. We found that
concomitant MTX use was an independent predictive
factor in achieving remission when the patient had high
disease activity at baseline. It is not surprising that the
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benefit of concomitant MTX use was not apparent among
those who had low to moderate baseline disease activity,
as MTX would contribute to remission achievement with
its anti-inflammatory effect.

The beneficial effects of glucocorticoids on symptom
suppression and inhibiting radiographic progression in
RA are well established [23]. Nevertheless, we observed
a strong negative impact of concomitant PSL use on re-
mission  achievement in the present study.
Glucocorticoids are often prescribed to patients with
severe disease and those with co-morbidities [2]. In the
present study, in order to evaluate the effectiveness of
treatment in real clinical settings we did not exclude
from the analysis patients who had co-morbidities.
Therefore concomitant PSL use in the present study
may simply reflect the vulnerability of those patients.
The cross-tabulation shown in Fig. 3 indicates that the
remission rates are comparable to those with concomitant
PSL use, if the patients had low baseline disease activity
and concomitant MTX use. Optimal use of glucocorticoids
with TCZ and/or MTX should be clarified in future pro-
spective studies with a larger sample size and more di-
verse sample population.

In the present analysis, male sex was a marginally sig-
nificant beneficial predictor for remission after controlling
for possible confounding factors. Most of the background
characteristics were comparable across sexes, except for
disease duration and MTX dose; men had significantly
shorter disease duration (those with a disease duration
<3 years were 39.1% of men but 20.4% of women,
P=0.001) and lower doses of MTX [mean 8.40 mg/day
(s.0. 2.23) vs 7.04 (2.30), P=0.008). Although RA is more
prevalent in women than in men worldwide, the gender
difference in treatment response has not yet been estab-
lished. Recent studies have shown consistent results indi-
cating better outcomes in men compared with women
[24-30]; however, the reasons for the gender differences
have not been fully elucidated. Generally, socioeconomic
factors can strongly influence disease perception, adher-
ence to treatment and long-term prognosis of RA [31-34].
Unfortunately, information on factors such as education
and income was not available for the present study par-
ticipants, which may explain some of the gender-depend-
ent variability. Further studies should examine whether a
substantial gender difference exists in the response to RA
treatment as well as what clinicians need to consider in
terms of gender differences for RA management.

There are some limitations to consider when interpret-
ing the results of this study. First, this is an observational
cohort study of RA patients with TCZ therapy. We are able
to evaluate the effectiveness of treatment in real clinical
settings, but it contains many potential biases. In particu-
lar, the study begins with the initiation of TCZ therapy, and
no clear criteria define the patients to whom TCZ should
be applied, as the treating doctors made the judgement
call. Moreover, the decisions to use and stop previous
biologics and/or use concomitant PSL and MTX were
made by the doctors. We observed relatively low remis-
sion rates in patients with high baseline disease activity

118

and concomitant PSL use without MTX. It is possible that
some clinical difficulties existed, discouraging patients
from taking MTX and leading to poor outcomes. We
should assess the backgrounds of the patients in more
detail, which may affect doctors’ decisions and patients’
responses to the treatment. Second, this study is based
on a multicentre registry consisting of a university hospital
and 12 affiliated institutes. The doctors who participated
in this study were expert rheumatologists and most of
their patients were referred from local clinics. Therefore
many of the patients included in the present study had
relatively long and severe disease histories and high com-
pliance. Finally, the sample size is too small to have robust
results, and the significance of some of the findings may
change with a larger dataset.

Despite these limitations, the present data collected
from complex daily practice settings provide some infor-
mation for rheumatologists. Randomized controlled trials
(RCTs) are essential to estimate the efficacy of treatment,
but they also greatly restrict the characteristics of study
participants. It is necessary to collect prospective evi-
dence from daily practice to evaluate the effectiveness
of the treatment. Finally, a well-designed RCT is still
required to determine the optimal dose of MTX with TCZ.

In conclusion, DAS28 remission rates at 52 weeks of
TCZ treatment could be predicted by baseline factors ob-
tained in daily practice. Concomitant MTX use may effect-
ively yield better clinical outcomes in patients with high
disease activity.

Rheumatology key message

o Concomitant MTX therapy with tocilizumab is ef-

fective in achieving remission in RA patients with
high disease activity.

Funding: None.

Disclosure statement: N.I. has received grants and pay-
ments for lectures including service on speakers’ bureaus
from Daiichi Sankyo, Takeda Pharmaceutical, Hisamitsu
Pharmaceutical, Otsuka Pharmaceutical, Taisho Toyama
Pharmaceutical, Kaken Pharmaceutical, Eisai, Janssen
Pharmaceutical, Bristol-Myers Squibb, Abbott Japan,
Chugai Pharmaceutical, Mitsubishi Tanabe
Pharmaceutical, Astellas Pharma and Pfizer Japan. M.K.
has received speaker’'s fees from AbbVie, Chugai,
Dainippon Sumitomo, Mitsubishi Tanabe and Pfizer
(<US$5000 each). T.K. has received lecture fees
(<US$5000) from Mitsubishi Tanabe Pharma, Takeda
Pharma, Eisai Pharma, AbbVie, Bristol-Myers Squibb
and Pfizer and $10000 from Chugai Pharma. Y.H. has
received speaker’'s fees from Abbott Japan, Eisai,
Mitsubishi Tanabe Pharma, Pfizer, Chugai
Pharmaceutical and Bristol-Myers Squibb (<$5000). A.K.
has received lecture fees (<$5000) from Mitsubishi
Tanabe Pharma, Takeda Pharma, Eisai Pharma, Chugai
Pharma, Abbott, Bristol-Myers Squibb, UCB, Janssen

www.rheumatology.oxfordjournals.org

-77 -



Importance of MTX in TCZ treatment

and Pfizer. All other authors have declared no conflicts of
interest.

Acknowledgements

The authors thank Dr Toshihisa Kanamono (Department of
Orthopaedic Surgery, Nagano Red Cross Hospital,
Nagano, Japan), Dr Yukiyoshi Oh-ishi (Department of
Rheumatology, Toyohashi Municipal Hospital,
Toyohashi, Japan), Dr Yoshito Etoh (Department of
Orthopaedic Surgery, Higashi Nagoya National Hospital,
Nagoya, Japan), Dr Masahiro Kobayakawa (Department
of Orthopaedic Surgery, Fukuroi Municipal Hospital,
Fukuroi, Japan) and Dr Seiji Tsuboi (Department of
Orthopaedic  Surgery, Shizuoka Kosei Hospital,
Shizuoka, Japan) for their kind suggestions. Finally, the
authors thank the anonymous reviewers for their helpful
advice that greatly improved the final manuscript.

References

1 Smolen JS, Aletaha D, Bijlsma JW et al. Treating
rheumatoid arthritis to target: recommendations of an
international task force. Ann Rheum Dis 2010;69:631-7.

2 Jacobs JW. Lessons for the use of non-biologic anchor
treatments for rheumatoid arthritis in the era of biologic
therapies. Rheumatology 2012;51(Suppl 4):iv27-33.

3 Smolen JS, Landewe R, Breedveld FC et al. EULAR rec-
ommendations for the management of rheumatoid arthritis
with synthetic and biological disease-modifying antirheu-
matic drugs: 2013 update. Ann Rheum Dis 2014;73:
492-509.

4 Salliot C, van der Heijde D. Long-term safety of metho-
trexate monotherapy in patients with rheumatoid arthritis:
a systematic literature research. Ann Rheum Dis 2009;68:
1100-4.

5 Soliman MM, Ashcroft DM, Watson KD et al. Impact of
concomitant use of DMARDs on the persistence with anti-
TNF therapies in patients with rheumatoid arthritis: results
from the British Society for Rheumatology Biologics
Register. Ann Rheum Dis 2011;70:583-9.

6 Listing J, Strangfeld A, Rau R et al. Clinical and functional
remission: even though biologics are superior to conven-
tional DMARDs overall success rates remain low—results
from RABBIT, the German biologics register. Arthritis Res
Ther 2006;8:R66.

7 Lee SJ, Chang H, Yazici Y et al. Utilization trends of tumor
necrosis factor inhibitors among patients with rheumatoid
arthritis in a United States observational cohort study.

J Rheumatol 2009;36:1611-7.

8 Nishimoto N, Hashimoto J, Miyasaka N et al. Study of
active controlled monotherapy used for rheumatoid arth-
ritis, an IL-6 inhibitor (SAMURAI): evidence of clinical and
radiographic benefit from an x ray reader-blinded rando-
mised controlled trial of tocilizumab. Ann Rheum Dis 2007;
66:1162-7.

9 Smolen JS, Beaulieu A, Rubbert-Roth A et al. Effect
of interleukin-6 receptor inhibition with tocilizumab in
patients with rheumatoid arthritis (OPTION study): a

www.rheumatology.oxfordjournals.org

double-blind, placebo-controlled, randomised trial. Lancet
2008;371:987-97.

10 Genovese MC, McKay JD, Nasonov EL et al. Interleukin-6
receptor inhibition with tocilizumab reduces disease ac-
tivity in rheumatoid arthritis with inadequate response to
disease-modifying antirheumatic drugs: the tocilizumab in
combination with traditional disease-modifying antirheu-
matic drug therapy study. Arthritis Rheum 2008;58:
2968-80.

Nishimoto N, Miyasaka N, Yamamoto K et al. Study of
active controlled tocilizumab monotherapy for rheumatoid
arthritis patients with an inadequate response to metho-
trexate (SATORI): significant reduction in disease activity
and serum vascular endothelial growth factor by IL-6 re-
ceptor inhibition therapy. Mod Rheumatol 2009;19:12-9.

12 Nakashima 'Y, Kondo M, Harada H et al. Clinical evaluation
of tocilizumab for patients with active rheumatoid arthritis
refractory to anti-TNF biologics: tocilizumab in combin-
ation with methotrexate. Mod Rheumatol 2010;20:343-52.

13 Yamanaka H, Tanaka Y, Inoue E et al. Efficacy and toler-
ability of tocilizumab in rheumatoid arthritis patients seen
in daily clinical practice in Japan: results from a retro-
spective study (REACTION study). Mod Rheumatol 2011;
21:122-33.

14 Yabe Y, Kojima T, Kaneko A et al. A review of tocilizumab
treatment in 122 rheumatoid arthritis patients included in
the Tsurumai Biologics Communication Registry (TBCR)
study. Mod Rheumatol 2013;23:245-53.

15 Weinblatt ME, Kremer J, Cush J et al. Tocilizumab as
monotherapy or in combination with nonbiologic disease-
modifying antirheumatic drugs: twenty-four-week results
of an open-label, clinical practice study. Arthritis Care Res
2013;65:362-71.

16 Kojima T, Kaneko A, Hirano Y et al. Study protocol of a
multicenter registry of patients with rheumatoid arthritis
starting biologic therapy in Japan: Tsurumai Biologics
Communication Registry (TBCR) study. Mod Rheumatol
2012;22:339-45.

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

18 Fransen J, Creemers MC, Van Riel PL. Remission in
rheumatoid arthritis: agreement of the disease activity
score (DAS28) with the ARA preliminary remission criteria.
Rheumatology 2004;43:1252-5.

19 Visser K, Goekoop-Ruiterman YP, de Vries-Bouwstra JK
et al. A matrix risk model for the prediction of rapid
radiographic progression in patients with rheumatoid
arthritis receiving different dynamic treatment strategies:
post hoc analyses from the BeSt study. Ann Rheum Dis
2010;69:1333-7.

20 Kojima T, Kaneko A, Hirano Y et al. Early aggressive
intervention with tocilizumab for rheumatoid arthritis
increases remission rate defined using a Boolean
approach in clinical practice. Mod Rheumatol 2012;22:
370-5.

21 Gabay C, Emery P, van Vollenhoven R et al. Tocilizumab
monotherapy versus adalimumab monotherapy for treat-
ment of rheumatoid arthritis (ADACTA): a randomised,

1

s

119

=78 =



Toshihisa Kojima et al.

double-blind, controlled phase 4 trial. Lancet 2013;381:
1541-50.

22 Dougados M, Kissel K, Sheeran T et al. Adding tocilizu-
mab or switching to tocilizumab monotherapy in metho-
trexate inadequate responders: 24-week symptomatic
and structural results of a 2-year randomised controlled
strategy trial in rheumatoid arthritis (ACT-RAY). Ann
Rheum Dis 2013;72:43-50.

23 Gorter SL, Bijlsma JW, Cutolo M et al. Current evidence
for the management of rheumatoid arthritis with gluco-
corticoids: a systematic literature review informing the
EULAR recommendations for the management of
rheumatoid arthritis. Ann Rheum Dis 2010;69:1010-4.

24 Hoekstra M, van Ede AE, Haagsma CJ et al. Factors
associated with toxicity, final dose, and efficacy of
methotrexate in patients with rheumatoid arthritis. Ann
Rheum Dis 2003;62:423-6.

25 Hyrich KL, Watson KD, Silman AJ, Symmons DP. British
Society for Rheumatology Biologics Register. Predictors
of response to anti-TNF-alpha therapy among patients
with rheumatoid arthritis: results from the British Society
for Rheumatology Biologics Register. Rheumatology
2006;45:1558-65.

26 Yamanaka H, Tanaka Y, Sekiguchi N et al. Retrospective
clinical study on the notable efficacy and related factors of
infliximab therapy in a rheumatoid arthritis management
group in Japan (RECONFIRM). Mod Rheumatol 2007;17:
28-32.

27 Sokka T, Toloza S, Cutolo M et al. Women, men, and
rheumatoid arthritis: analyses of disease activity, disease
characteristics, and treatments in the QUEST-RA study.
Arthritis Res Ther 2009;11:R7.

120

28 Jawaheer D, Maranian P, Park G et al. Disease
progression and treatment responses in a prospective
DMARD-naive seropositive early rheumatoid arthritis
cohort: does gender matter? J Rheumatol 2010;37:
2475-85.

29 Jawaheer D, Messing S, Reed G et al. Significance of sex
in achieving sustained remission in the consortium of
rheumatology researchers of North America cohort of
rheumatoid arthritis patients. Arthritis Care Res 2012;64:
1811-8.

30 Jawaheer D, Olsen J, Hetland ML. Sex differences
in response to anti-tumor necrosis factor therapy
in early and established rheumatoid arthritis—
results from the DANBIO registry. J Rheumatol 2012;39:
46-53.

Katz PP. Education and self-care activities among per-
sons with rheumatoid arthritis. Soc Sci Med 1998;46:
1057-66.

32 Garcia-Gonzalez A, Richardson M, Garcia Popa-
Lisseanu M et al. Treatment adherence in patients with
rheumatoid arthritis and systemic lupus erythematosus.
Clin Rheumatol 2008;27:883-9.

33 Pascual-Ramos V, Contreras-Yanez |. Motivations for in-
adequate persistence with disease modifying anti-
rheumatic drugs in early rheumatoid arthritis: the
patient’s perspective. BMC Musculoskelet Disord 2013;
14:336.

34 Marra CA, Lynd LD, Esdaile JM, Kopec J, Anis AH. The
impact of low family income on self-reported health out-
comes in patients with rheumatoid arthritis within a pub-
licly funded health-care environment. Rheumatology 2004;
43:1390-7.

3

oty

www.rheumatology.oxfordjournals.org

-79 -



Clin Rheumatol (2014) 33:39-47
DOI 10.1007/510067-013-2392-2

Clinical efficacy of abatacept compared to adalimumab
and tocilizumab in rheumatoid arthritis patients with high

disease activity

Nobunori Takahashi - Toshihisa Kojima - Atsushi Kaneko - Daihei Kida - Yuji Hirano -
Takayoshi Fujibayashi - Yuichiro Yabe - Hideki Takagi - Takeshi Oguchi -

Hiroyuki Miyake - Takefumi Kato - Naoki Fukaya - Hisato Ishikawa - Masatoshi Hayashi -
Seiji Tsuboi - Yasuhide Kanayama - Daizo Kato « Koji Funahashi - Hiroyuki Matsubara .
Yosuke Hattori - Masahiro Hanabayashi - Shinya Hirabara - Kenya Terabe -

Yutaka Yoshioka - Naoki Ishiguro

Received: 7 July 2013 / Accepted: 8 September 2013 /Published online: 22 September 2013
© The Author(s) 2013. This article is published with open access at Springerlink.com

Abstract Favourable clinical results in rheumatoid arthritis
(RA) patients with high disease activity (HDA) are difficult to
achieve. This study evaluated the clinical efficacy of abatacept
according to baseline disease activity compared to adalimumab
and tocilizumab. This study included all patients registered in a
Japanese multicenter registry treated with abatacept (n=214),
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adalimumab (n=175), or tocilizumab (n=143) for 24 weeks.
Clinical efficacy of abatacept in patients with HDA (DAS28-
CRP>4.1) and low and moderate disease activity was com-
pared. Clinical efficacy of abatacept, adalimumab, and toci-
lizumab was compared in patients with HDA at baseline. In
patients treated with abatacept, multivariate logistic regression
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identified HDA at baseline as an independent predictor for
achieving low disease activity (LDA; DAS28-CRP<2.7) [OR
0.26, 95 % CI 0.14-0.50] or remission (DAS28-CRP<2.3)
[OR 0.26, 95 % CI 0.12-0.56] at 24 weeks. In patients with
HDA at baseline, logistic regression did not identify treatment
with adalimumab or tocilizumab as independent predictors of
LDA or remission compared to abatacept. Retention rates based
on insufficient efficacy were significantly higher in patients
treated with abatacept compared to adalimumab and lower than
tocilizumab. Retention rates based on adverse events in patients
treated with abatacept were significantly lower compared to
tocilizumab. Clinical efficacy of abatacept was affected by
baseline disease activity. There were no significant differences
between the three different classes of biologics regarding clin-
ical efficacy for treating RA patients with HDA, although
definitive conclusions regarding long-term efficacy will require
further research.

Keywords Abatacept - Adalimumab - High disease activity -
Japanese multicenter registry system - Rheumatoid arthritis -
Tocilizumab

Introduction

Biological disease-modifying antitheumatic drugs (DMARDs)
are standard treatment for rheumatoid arthritis (RA). Several
clinical trials have demonstrated that biological agents signif-
icantly reduce disease activity and that suppression of synovi-
tis significantly reduces subsequent joint destruction. Howev-
er, favourable clinical results are often difficult to achieve in
patients with high disease activity (HDA), even in this ‘bio-
era’ of drug discovery. Previous reports have demonstrated
that lower disease activity at baseline is a predictor of clinical
efficacy when using anti-tumour necrosis factor (TNF) agents
and tocilizumab, which is a humanized monoclonal antibody
against the interleukin-6 receptor. Hydrich et al. reported that a
lower Disease Activity Score 28 (DAS28) score at baseline
was a significant predictor of clinical remission at 6 months in
patients treated with infliximab and etanercept [1]. The TEM-
PO etanercept study indicated that patients with lower disease
activity at baseline were more likely to achieve remission [2].
Similar results were reported in Japanese RA patients treated
with infliximab, etanercept [3, 4], and tocilizumab. A higher
proportion of patients with moderate disease activity achieved
LDA and clinical remission at week 24 [5].

Abatacept is the first member of a new class of biologic
agents for RA treatment that inhibits T-cell activation by
binding to CD80/86, modulating its interaction with CD28.
This strategy is expected to achieve clinical efficacy in pa-
tients who are naive or inadequately respond to other classes
of biologics. The efficacy and safety of abatacept has been
reported in several clinical trials [6—10]. The effectiveness of

@ Springer

abatacept has also been reported in clinical practice in Den-
mark and Japan [11, 12]. However, there are no available
reports describing the effects of baseline disease activity on
the clinical efficacy of abatacept. In this study, we evaluated
clinical data of patients treated with abatacept and compared
the clinical efficacy of adalimumab, tocilizumab, and
abatacept in patients with HDA at baseline.

Materials and methods
Participants

All eligible patients were registered in and followed by the
Tsurumai Biologics Communication Registry (TBCR), a RA
research consortium that includes Nagoya University Hospital
and 12 affiliated institutes [13]. TBCR was initiated in October
2008 to study the long-term efficacy and safety of biologics
used to treat RA. Data were retrospectively collected from
2003 to 2008 and prospectively after 2008. Patient character-
istics and disease activity data are available for all RA patients
treated with commercially available biologics at TBCR insti-
tutes in Japan. Registered data are updated once per year and
include drug continuation, reasons for switching drugs, and
adverse events (e.g. surgery, pregnancy) that may have oc-
curred during treatment. The present study included all patients
who were treated with abatacept (ABT, n=214), adalimumab
(ADA, n=175), or tocilizumab (TCZ, n=143) for 24 weeks at
TBCR-affiliated institutes. All patients met the 1987 American
College of Rheumatology classification criteria for RA. Pa-
tients received abatacept infusions three times every 2 weeks
followed by every 4 weeks, adalimumab infusions every
2 weeks, or tocilizumab infusions every 4 weeks according
to drug labels and Japan College of Rheumatology guidelines
for treatment. Patient anonymity was maintained during data
collection, and the security of personal information was strictly
controlled. This study was approved by the Nagoya University
Graduate School of Medicine ethics committee.

Data collection

Data were retrospectively collected from clinical records. The
following demographic data were recorded at the initiation of
treatment (baseline, week 0): disease duration, concomitant
treatment (methotrexate (MTX) or prednisolone (PSL)), joint
damage (Steinbrocker stage), and daily dysfunction
(Steinbrocker class). The following disease parameters were
recorded at baseline and after 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 analogue scale (GH-
VAS), and serum c-reactive protein (CRP) levels. Disease
activity was evaluated at each time point using DAS28 with
CRP (DAS28-CRP).
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Disease activity and EULAR response

Disease activity was categorised as follows: DAS28 remission
(DAS28-CRP<2.3), low disease activity (LDA; 2.3<DAS28-
CRP<2.7), moderate disease activity (MDA; 2.7<DAS28-
CRP<4.1), and high disease activity (HAD; DAS28-CRP>
4.1) [14]. Disease activity was evaluated at baseline and
24 weeks after treatment. The European League Against Rheu-
matism (EULAR) response was evaluated at 24 weeks [15].

Statistical analysis

Demographic and disease characteristics are reported using
descriptive statistics. All results are expressed as mean-=stan-
dard deviation or percentage. Student’s ¢ test was used for
two-group comparisons, and the chi-square test was used for
categorical variables. The last observation carried forward
(LOCF) method was used in each analysis. To determine
predictors of LDA, clinical remission, and a moderate
EULAR response at 24 weeks, multivariate logistic regression
analysis was performed. 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

We compared the clinical parameters of patients with low and
moderate disease activity (SMDA, DAS28-CRP<4.1) and
HDA at baseline. Characteristics of patients treated with
abatacept in the <MDA and HDA groups are shown in Table 1.
There were no significant differences in age, RA disease
duration, gender, stage, and class. There were no differences
in the proportion of patients treated concomitantly with MTX
and PSL and mean MTX and PSL doses. Mean DAS28-CRP
and related components (SJIC, TJC, CRP, and GH) were higher
in the HDA group, while mean matrix metalloproteinase-3
(MMP-3) values did not differ between groups.

Clinical efficacy and retention in patients treated
with abatacept in the < MDA and HDA groups

As shown in Fig. 1a, the mean DAS28-CRP score significant-
ly decreased from baseline to 4 weeks at 3.23+0.64 to 2.95+
0.81 in the < MDA group (» <0.01) and 5.35+0.86 to 4.44+
1.14 in the HDA group (p <0.01). Significant differences in
DAS28-CRP scores were observed between 4 and
12 weeks (4.16+1.24, p<0.01) and 12 and 24 weeks
(3.87£1.33, p<0.01) in the HDA group, while only 4 and
24 weeks (2.74+0.85, p<0.028) in the <MDA group. The

difference between the <MDA and HDA groups remained
significant at 24 weeks.

Disease activities as assessed by DAS28-CRP score at
baseline and after 24 weeks of abatacept therapy in the
<MDA and HDA groups are shown in Fig. 1b. The proportion
of patients who achieved LDA gradually increased over time
after initiation of abatacept treatment in the <MDA and HDA
groups. The proportion of patients who achieved LDA was
significantly higher in the <MDA group (48.8 %) compared to
the HDA group (20.3 %, p <0.001). The proportion of patients
who achieved a moderate or good EULAR response was
significantly higher in the HDA group (64.1 %) compared to
the MDA group (40.7 %, p <0.001; Fig. 1c).

Given that multiple confounding factors may contribute to
the clinical efficacy of abatacept, multivariate logistic regres-
sion was performed to confirm the influence of disease activ-
ity at baseline on disease activity at 24 weeks (Table 2). Odds
ratios (ORs) were adjusted for the following parameters: age,
gender, disease duration, class, DAS28-CRP at baseline, prior
use of biologics, and concomitant MTX and PSL use. Multi-
variate analysis confirmed that HDA (DAS28-CRP>4.1) at
baseline, class 3 or 4, and prior use of biologics were inde-
pendent negative factors for achieving LDA or a moderate
EULAR response at 24 weeks.

The retention rate of patients treated with abatacept was
compared between the <MDA and HDA groups and analysed
based on reasons for discontinuation. Kaplan—Meier curves
for time to discontinuation due to insufficient efficacy
(insufficiency) and adverse events (AEs) were generated.
Over 24 weeks, 3 of the 86 patients in the <MDA group and
16 of the 126 patients in the HDA group withdrew from
abatacept treatment due to insufficiency. The retention rate
based on insufficiency was significantly higher in the <MDA
group compared to the HDA group (96.4 vs. 88.4 %, p=
0.023). There were no significant differences in retention rates
due to AEs (95.2 vs. 97.5 %, p=0.226).

Clinical efficacy of abatacept, adalimumab, and tocilizumab
in patients with HDA at baseline

Clinical efficacy of abatacept in patients with HDA was in-
sufficient compared to efficacy in patients with lower activity.
Therefore, we compared the clinical efficacy of abatacept with
agents in different biologic classes in patients with active RA.
RA patients with HDA at baseline were treated with the TNF
inhibitor adalimumab (7 =120) and the IL-6R inhibitor toci-
lizumab (n=97).

Table 1 shows baseline characteristics of patients with HDA
treated with abatacept, adalimumab, and tocilizumab. Post hoc
analysis demonstrated that patients treated with abatacept were
significantly older (p <0.001, vs. ADA and TCZ). Fewer pa-
tients treated with adalimumab had a history of being treated
with biologics (»p=0.002, vs. ABT; p<0.001, vs. TCZ) and a
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Table 1 Baseline characteristics of theumatoid arthritis patients who received abatacept and of the patients with high disease activity who received

adalimumab or tocilizumab

Abatacept Adalimumab Tocilizumab

Disease activity at baseline (in patients with HDA)

<MDA HDA

(n=86) (n=128) pvalue  (n=120) (n=97) p value®
Age (years) 64.1+11.4 64.9+10.9 0.64 57.3+14.4 55.8+13.8 <0.001
Gender (% female) 82.6 80.5 0.725 82.5 78.4 0.761
Disease duration (years) 10.9+£10.1 13.0+£10.8 0.177 13.8+10.6 10.7£8.9 0.074
Stage (VI/III/IV %) 11.6/26.7/34.9/26.7 10.2/12.5/41.4/35.9  0.052 12.5/15.0/30.0/42.5 13.4/23.7/24.7/38.1 0.097
Class (/II/II/TV %) 11.6/45.3/41.9/1.2 3.2/45.3/48.4/3.1 0.071 8.3/50.8/37.5/3.3 12.4/44.3/43.3/0.0 0.069
Prior use of biologics (%) 512 523 0.89 325 62.9 <0.001
MTX use (%) 512 484 0.781 76.7 36.1 <0.001
MTX dose (mg/week)” 73425 72423 0.79 7.0+1.9 79+1.6 0.106
Oral steroid use (%) 523 54.7 0.779 60.8 71.9 0.041
Oral steroid dose (mg/day)” 42+£2.0 44+£23 0.643 5:242.7 4.8+2.1 0.181
MMP-3 (ng/mL) 226.9+746.5 276.7+271.6 0.568 335.1+£365.1 378.1+£307.8 0.066
SJIC, 0-28 2.7£3.0 7.2+5.9 <0.001 7.945.5 82459 0.357
TIC, 0-28 27424 10.4+7.2 <0.001 9.2+6.3 10.5+7.6 0.345
CRP (mg/dL) 0.9+1.3 3.1+3.2 <0.001 3.743.3 3.7429 0.257
GH, VAS 0-100 mm 32.8420.8 70.4+20.1 <0.001 64.6+20.6 61.5£23.6 0.007
DAS28-CRP 3.2+0.6 5.4+0.9 <0.001 53+0.9 5.5+1.0 0.656

Data are presented as mean=standard deviation except when otherwise indicated

Stage Steinbrocker’s stages, Class Steinbrocker’s classes, MTX methotrexate, MMP-3 matrix metalloproteinase-3, SJC swollen joint count, 7JC tender
joint count, CRP c-reactive protein, GH general health, VA4S visual analog scale, DAS28 Disease Activity Score in 28 joints

#Mean among patients receiving the drug

® Obtained from analysis of variance (ANOVA) between Abatacept (HDA), Adalimumab, and Tocilizumab groups

higher proportion concomitantly used MTX (p <0.001, vs.
ABT and TCZ). A lower proportion of patients treated with
abatacept concomitantly used oral steroids (p=0.013, vs.
TCZ). Disease activity parameters (DAS28, TIC, SIC,
CRP, and MMP-3) did not show significant differences,

except for increased GH-VAS in patients treated with abatacept
(p=0.007, vs. TCZ).

As shown in Fig. 2, changes in disease activity parameters
were similar between patients treated with abatacept and
adalimumab throughout the study period. Because clinical

2 b(°-‘> SMDA c;%l

7+ 100 7 — 100 }
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Fig. 1 a Clinical efficacy of abatacept in rheumatoid arthritis patients.
Mean and standard deviation for the Disease Activity Score based on 28
joints (DAS28-CRP). §p <0.01 between the HDA and <MDA groups. b
Changes in DAS28-CRP defined disease activity over 24 weeks of
abatacept treatment. High DAS28-CRP>4.1, Moderate 4.1>DAS28-
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CRP>2.7, Low 2.7>DAS28-CRP>2.3, Remission DAS28-CRP<2.3.
¢ Comparison of European League Against Rheumatism (EULAR)
responses at 24 weeks between patients with high disease activity at
baseline (HDA) and patients with lower disease activity (SMDA) at
baseline. *p <0.05; **p<0.01
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Table 2 Multivariate logistic regression analysis for the achievement of
low disease activity (LDA), clinical remission, and moderate or good
EULAR response at 24 weeks in the overall patients using abatacept

(upper column) or in the patients with high disease activity at baseline
using abatacept, adalimumab, or tocilizumab (lower column)

LDA at 24 weeks

Remission at 24 weeks

Moderate or good EULAR
response at 24 weeks

Adjusted OR (95 % CI) p value

Adjusted OR (95% CI)  p value

Adjusted OR (95% CI) p value

Overall patients taking abatacept
DAS28-CRP>4.1
Steinbrocker class 1-2 (vears 3—4)
No previous use of biologics
Concomitant MTX use

Patients with HDA at baseline
Adalimumab use (vs abatacept)
Tocilizumab use (vs abatacept)
DAS28-CRP score at baseline
Steinbrocker class 1-2 (vears 3-4)
No previous use of biologics
Concomitant MTX use

0.261 (0.135-0.503) <0.001
2.427 (1.145-5.147) 0.021
2.346 (1.185-4.642) 0.014
0.698 (0.353-1.381) 0302
1.361 (0.683-2.711) 0.381
1.479 (0.733-2.983) 0275
0.768 (0.551-1.070)  0.119

2.809 (1.570-5.029) 0.001
2.030 (1.187-3.473) 0.01
0.934 (0.522-1.672) 0.818

0.264 (0.124-0.564)  0.001
2.003 (0.853-4.707)  0.111
2.056 (0.938-4.508)  0.072
0.652 (0.299-1.425)  0.284
1.611 (0.712-3.648)  0.252
1.057 (0.430-2.598)  0.904
0.600 (0.386-0.933)  0.023
3254 (1.509-7.019)  0.003
3.070 (1.558-6.049)  0.001
1.102 (0.543-2.237)  0.788

3.010 (1.626-5.574)  <0.001
1.670 (0.841-3318)  0.143
2.824(1.520-5250)  0.001
0.798 (0.433-1472) 047
0.740 (0.402-1.363) 0334
2.594(1316-5.114)  0.006
0.929 (0.700-1232)  0.608
1.830 (1.119-2.994)  0.016
2.152(1.299-3.567)  0.003
1.157 (0.676-1982) 0594

OR odds ratio, CI confidence interval, EULAR European League Against Rheumatism, DAS28 Disease Activity Score in 28 joints, MTX methotrexate

data at 4 and 12 weeks were unavailable for patients treated
with tocilizumab, we only show data at baseline and 24 weeks.
ANOVA demonstrated significant differences in TIC (p=
0.029), CRP (p =0.004), and MMP-3 (p=0.036) at 24 weeks
between the three treatments. Post hoc analysis (Bonferroni
method) showed a significant difference in TJC between
abatacept and adalimumab (6.5+7.0 vs. 4.445.1, p=0.029)

DAS28-CRP
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Fig. 2 Overall clinical efficacy of abatacept (ABT), adalimumab
(ADA), and tocilizumab (TCZ) in rheumatoid arthritis patients
with high disease activity at baseline. Mean and standard devia-
tions for the Disease Activity Score based on 28 joints (DAS28-

TJC

and CRP and MMP-3 between adalimumab and tocilizumab
(1.84£2.5 vs. 0.76+2.1, p=0.003; 219.1+£373.3 vs. 130.8+
102.8, p=0.048, respectively).

The proportion of patients who achieved LDA, clinical
remission, a moderate or good EULAR response, and a good
EULAR response at 24 weeks was compared following treat-
ment with abatacept, adalimumab, and tocilizumab (Fig. 3).
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CRP) and tender joint count (TJC), swollen joint count (SJC),
general health on a visual analogue scale (GH-VAS), c-reactive
protein (CRP), and matrix metalloproteinase-3 (MMP-3) are
shown
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Fig.3 Proportion of patients who
achieved DAS28-CRP defined as

* %

*%

low disease activity (LDA), 90 -
clinical remission, good or 80 - 80
moderate EULAR response, and
good EULAR response. *p <0.05; 70
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There was no significant difference in the proportion of pa-
tients who achieved LDA at 24 weeks. Although a lower
proportion of patients treated with abatacept achieved clinical
remission compared to adalimumab, the difference was not
significant compared to tocilizumab. A higher proportion of
patients treated with tocilizumab achieved a moderate or good
EULAR response compared to patients treated with abatacept
and adalimumab. There was no significant difference in the
proportion of patients who achieved a good EULAR response
between the three groups.

Multivariate analysis confirmed that none of the three bio-
logics had significant advantages in achieving LDA or clinical
remission at 24 weeks (Table 2). Adalimumab was not an
independent factor for achieving LDA, remission, or a moderate
EULAR response at 24 weeks. Tocilizumab was an independent
factor for achieving a moderate EULAR response at 24 weeks
compared to abatacept. Class 1 or 2 and no prior history of
biologic use were independent factors for LDA, remission, and
a moderate EULAR response. ORs were adjusted for the fol-
lowing parameters: age, gender, disease duration, class, DAS-
CRP at baseline, prior biologic use, and concomitant MTX and
PSL treatment.

Retention rates in patients with HDA at baseline treated
with abatacept, adalimumab, and tocilizumab

Retention rates were evaluated based on reasons for discon-
tinuation. Kaplan—-Meier curves for time to discontinuation for
each agent due to insufficient efficacy and AEs are shown in
Fig. 4a, b, respectively. Retention rates due to insufficient
efficacy in patients treated with abatacept were significantly
higher than in patients treated with adalimumab and lower
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than in patients treated with tocilizumab. Retention rates due
to AEs in patients treated with abatacept were significantly
lower than in patients treated with tocilizumab.

Discussion

Baseline disease activity had a significant influence on the
clinical efficacy of abatacept. In patients with HDA, the
clinical efficacy of abatacept appeared to be insufficient com-
pared with efficacy in patients with a lower disease activity.
The clinical efficacy of abatacept in HDA patients was similar
to the efficacy of adalimumab and tocilizumab. Some physi-
cians perceive abatacept as being difficult to use in RA pa-
tients with HDA due to insufficient efficacy. However, ade-
quate clinical responses were not obtained in any of the
patients evaluated, regardless of the class of biologic used.
Based on the present data, abatacept can be selected to treat
RA patients with low, moderate, and high disease activity.

A recent head-to-head clinical trial (AMPLE trial) demon-
strated that subcutaneous abatacept was not inferior to
adalimumab [16]. The ADACTA head-to-head trial reported
that tocilizumab monotherapy was superior to adalimumab
monotherapy in reducing RA activity in patients for whom
MTX was ineffective or inappropriate [17]. Although the data
suggest equivalent clinical efficacies between different classes
of biologics, patients in these trials were generally uniform
and are different from real-world patients with diverse char-
acteristics seen in clinical practice. The Danish DANBIO
registry reported similar abatacept and tocilizumab efficacies
in RA patients in clinical practice [11]. Multicenter registries
can provide real-world long-term data relevant to safety,
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