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Sustainable Efficacy of Switching From
Intravenous to Subcutaneous Tocilizumab
Monotherapy in Patients With Rheumatoid
Arthritis
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Objective. To evaluate the efficacy and safety of switching from intravenous (IV) tocilizumab (TCZ) to subcutaneous
(SC) TCZ monotherapy in rheumatoid arthritis patients.

Methods. Patients who had completed 24 weeks of TCZ-SC (162 mg/2 weeks) or TCZ-IV (8 mg/kg/4 weeks) monotherapy in
the double-blind period of the MUSASHI study were enrolled in an 84-week open-label extension period. All received TCZ-
SC (162 mg/2 weeks) monotherapy. Effects of the IV to SC switch were evaluated at week 36 (12 weeks after switching).
Results. Overall, 319 patients received =1 dose of TCZ-SC during the open-label extension period; 160 switched from
TCZ-IV to TCZ-SC (TCZ 1V/SC) and 159 continued TCZ-SC (TCZ SC/SC). Disease Activity Score in 28 joints using the
erythrocyte sedimentation rate clinical remission rates were 62.5% (100 of 160) for TCZ IV/SC and 50.0% (79 of 158)
for TCZ SC/SC at week 24, and were maintained at 62.5% (100 of 160) and 57.0% (90 of 158), respectively, at week 36.
In the TCZ IV/SC group, 9% of patients (9 of 100) who had achieved remission at week 24 could not maintain remis-
sion at week 36. In TCZ IV/SC patients weighing =70 kg, the percentage with a sufficient serum TCZ concentration
(=1 pg/ml) decreased from 90.9% (10 of 11) at week 24 to 45.5% (5 of 11) at week 36. Overall safety profiles were sim-
ilar in TCZ IV/SC and TCZ SC/SC except for mild injection site reactions in TCZ IV/SC.

Conclusion. Efficacy is adequately maintained in most patients switching from TCZ-IV (8 mg/kg/4 weeks) to TCZ-SC
(162 mg/2 weeks) monotherapy. Patients receiving TCZ-IV can switch to TCZ-SC without serious safety concerns. Clin-
ical efficacy may be reduced after switching in some patients with high body weight.

arthritis (RA) (1). As an intravenous (IV) formulation, TCZ
has already been approved in Japan for the indications of
RA, systemic juvenile idiopathic arthritis, polyarticular
juvenile idiopathic arthritis, and Castleman’s disease. In
monotherapy and combination therapy with methotrexate

INTRODUCTION

Tocilizumab (TCZ) is an antibody that targets the
interleukin-6 (IL-6) receptor, which plays a pivotal role in
the generation of pathogenic Th17 cells in rheumatoid
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Significance & Innovations

e Understanding the clinical impact of changing
formulations from monthly weight-tiered—dose
intravenous administration of tocilizumab (TCZ)
to biweekly fixed-dose subcutaneous injection is
important with regard to efficacy and safety.

e Switching from intravenous to subcutaneous TCZ
monotherapy demonstrated the efficacy and safety
of TCZ to be maintained in most patients with rheu-
matoid arthritis, although efficacy was reduced in a
few patients with high body weights. Subcutaneous
administration of TCZ monotherapy is a potential
new therapeutic option for rheumatoid arthritis.

or other disease-modifying antirheumatic drugs (DMARDEs),
TCZ-1V is clinically effective, prevents structural joint dam-
age, and improves physical function (2-8).

The phase III multicenter double-blind noninferiority
(MUSASH]I) study, which compared subcutaneous (SC)
with TCZ-IV monotherapy, was performed in Japan from
April 2010 to April 2013. This study verified the noninfer-
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iority of TCZ-SC 162 mg/2 weeks versus TCZ-IV 8 mg/kg/4
weeks (9). Furthermore, 2 international phase III studies,
SUMMACTA and BREVACTA (10,11), which compared
TCZ-SC with TCZ-1V or placebo with DMARDs, were per-
formed. These studies verified not only the noninferiority
of TCZ-SC 162 mg/2 weeks to TCZ-IV 8 mg/kg/4 weeks, but
also compared the superiority of TCZ-SC 162 mg/2 weeks
to placebo. Based on these studies, SC formulations have
already been approved in Japan, the US, and European
countries for the indication of RA.

Understanding the clinical impact of changing formula-
tions from monthly IV administration to biweekly SC
injection of TCZ is important with regard to efficacy, safe-
ty, and tolerability. To our knowledge, this is the first
study to evaluate efficacy, safety, and tolerability in
patients switching from weight-tiered—dose TCZ-IV mono-
therapy to fixed-dose TCZ-SC monotherapy.

PATIENTS AND METHODS

Study design. This study was a phase III randomized,
parallel-group, double-dummy trial with a double-blind
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period of 24 weeks (MUSASHI) followed by an open-label
extension period of 84 weeks in Japanese patients with
RA. The protocol was approved by the Japanese Ministry
of Health, Labour and Welfare and the institutional review
boards at all study sites. The study was performed in
accordance with the ethical standards of the current ver-
sion of the 1964 Declaration of Helsinki. At enrollment in
the double-blind study, signed informed consent was
received from participating patients.

Participating patients had shown an inadequate
response to methotrexate, DMARDs, or anti—tumor necro-
sis factor (anti-TNF) inhibitors with active disease at ran-
domization, as previously described (9). At the start of the
double-blind period, patients were randomly assigned to a
dosage of 8 mg/kg/4 weeks of TCZ-IV or 162 mg/2 weeks
of TCZ-SC. After observations had been completed at the
end of the 24-week double-blind period, patients received
TCZ-SC 162 mg/2 weeks under open-label conditions for
84 weeks (see Supplementary Figure 1, available in the
online version of this article at http://onlinelibrary.wiley.
com/doi/10.1002/acr.22598/abstract). The eligibility crite-
ria for participation in this extension study were
described previously (9). A total of 322 patients completed
the double-blind period of the study. Efficacy of the
switch from TCZ-IV to TCZ-SC was evaluated at week 36
(at 12 weeks after switching). Safety and immunogenicity

were evaluated and reported throughout the open-label
extension period.

Efficacy. Disease activity at baseline was monitored
every 4 weeks before the first dose in the open-label exten-
sion period (the last observation in the double-blind peri-
od). Disease activity was evaluated by the Disease Activity
Score in 28 joints using the erythrocyte sedimentation rate
(DAS28-ESR), Clinical Disease Activity Index (CDAI)
scores, and the American College of Rheumatology 20%
improvement criteria (ACR20) response rate (12), for com-
parison against the baseline, defined as the values at the
start of the double-blind period. For the DAS28-ESR, the
percentages of patients with low disease activity (DAS28-
ESR =3.2) and remission (DAS28-ESR <2.6) were also cal-
culated. For the CDAI, only the percentage of patients
with remission (CDAI =2.8) was calculated.

Safety and immunogenicity. Adverse events and seri-
ous adverse events were classified using the Medical Dic-
tionary for Regulatory Activities, version 13.0. All events
that were judged by the investigators to have occurred at
the injection sites were classified as injection site reactions.

Anti-TCZ antibodies were measured every 4 weeks dur-
ing the double-blind period, then at week 12 in the exten-
sion period. Anti-TCZ antibodies were measured using the

Table 1. Demographics and baseline characteristics of study participants (n = 319)*
TCZ IV/SC TCZ SC/SC
(n=160) (n=159)
Age, mean = SD years 51.5 +12.1 52.5*+12.5
Body weight, mean = SD kg 54.3 +10.1 53.9+8.8
Women, % 83.1 83.0
Disease duration, mean * SD years 8.0*+7.3 7.4+7.4
Functional class, no.
I 19 26
1I 123 111
I 18 22
Rheumatoid arthritis stage, no.
I 8 19
1I 63 54
I 43 48
v 46 38
DAS28-ESR, mean + SD 6.2*0.9 6.1 0.9
C-reactive protein level, mean = SD mg/dl 2.1+2.0 21*+23
Interleukin-6 level, mean = SD pg/ml 32.7+42.8 39.3+47.0
Rheumatoid factor positive, % 83.1 79.2
Anti-CCP antibody positive, % 90.6 88.7
Previous treatment with anti-TNF inhibitor, % 23.1 18.2
Previous treatment with methotrexate, %t 83.1 79.9
Dosage, mean * SD mg/weekt 8.2+2.3 8.1*+2.1
Oral corticosteroid treatment, % 59.4 68.6
Dosage, mean * SD mg/day#+ 4.6 +2.0 4.5+2.3
* Patients who received =1 dose of subcutaneous tocilizumab (TCZ-SC) during the open-label extension period (including 1
patient in the TCZ-SC group who had not completed the double-blind period of the study) are shown. IV = intravenous;
DAS28-ESR = Disease Activity Score in 28 joints using the erythrocyte sedimentation rate; anti-CCP = anti—cyclic citrullin-
ated peptide; anti-TNF = anti—tumor necrosis factor.
1 Patients who previously received methotrexate were analyzed within 4 weeks of initial TCZ treatment.
# Prednisolone or equivalent.
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enzyme-linked immunosorbent assay method described
previously (13).

Pharmacokinetics. Serum TCZ concentrations were
measured using the enzyme-linked immunosorbent assay
every 4 weeks throughout the double-blind period and
extension period (14).

Statistical analysis. Efficacy was evaluated for patients
who completed the double-blind period and received at least
1 dose of TCZ during the extension period. Missing values in
the double-blind period were imputed up to week 24 using
the last observation carried forward (LOCF) method, and
missing values in the extension period were imputed up to
week 36 using the LOCF method. Safety was evaluated for all
patients who received at least 1 dose of TCZ during the
double-blind period and the extension period.

RESULTS

Patient disposition and baseline characteristics. A
total of 322 patients completed the double-blind period of
the study. Table 1 shows the baseline characteristics of
319 patients, including 1 patient in the TCZ-SC group
who had not completed the double-blind period, who
received at least 1 dose of TCZ-SC during the open-label
extension period. Of these, 160 patients received TCZ-IV
in the double-blind period (TCZ IV/SC group) and 159
received TCZ-SC in the double-blind period (TCZ SC/SC
group); 158 patients (98.8%) in the TCZ IV/SC group and
157 (98.7%) in the TCZ SC/SC group continued treatment
and completed the observations at week 36 (at 12 weeks
after first dosing in the open-label extension period).

Three patients in the TCZ-SC group withdrew from the
study after completion of the double-blind period without any
administration of open-label TCZ due to adverse event, proto-
col violation, and refusal of treatment, while 1 patient in the
TCZ-IV group withdrew due to adverse events. Two patients
in the TCZ IV/SC group withdrew during the open-label exten-
sion period, one due to an adverse event and the other due to
an inadequate response. Two patients in the TCZ SC/SC group
withdrew during the open-label extension period due to an
inadequate response. Of 159 patients in the TCZ SC/SC group,
158 were included in the efficacy analysis, while 1 was exclud-
ed due to noncompletion of the double-blind period.

Efficacy results. Mean = SD DAS28-ESR scores in the
TCZ IV/SC group were 2.5 = 1.1 at week 24 and 2.6 £ 1.2
at week 36 (12 weeks after switching), while in the TCZ
SC/SC group the scores were 2.7+ 1.3 and 2.6 * 1.4,
respectively (Figure 1A). In addition, mean = SD CDAI
scores in the TCZ IV/SC group were 8.0 = 7.4 at week 24
and 8.7 = 8.3 at week 36, while in the TCZ SC/SC group
they were 9.8 =8.5 and 9.6 = 10.0, respectively (Figure
1B). These results suggest that overall disease control was
maintained after switching from TCZ-IV to TCZ-SC in the
open-label extension period. ACR20, ACR50, and ACR70
responses in the TCZ IV/SC groups were 88.8%, 68.1%,
and 41.3% at week 24 and 85.0%, 66.9%, and 36.9% at
week 36, respectively, while in the TCZ SC/SC groups

O~ TCZ V/SC (n = 160)
-2~ TCZ 5C/SC (n = 158)

DAS28-ESR

o 4 8 12 16 20 24 28 32 36
Week

=0~ TCZ IV/SC (n = 160)
-2~ TCZ SC/SC (n = 158)

CDAI score

Week

=0~ TCZ IV/SC (n = 160)

1001 y -4~ TCZ SC/SC (n = 158)

& @ =]
o o o
f f f

Response rate (%)

[
o
L

Figure 1. Time course of disease activity scores. A, Disease
Activity Score in 28 joints using the erythrocyte sedimentation
rate (DAS28-ESR), B, Clinical Disease Activity Index (CDAI)
score, and C, American College of Rheumatology 20%/50%/
70% improvement criteria (ACR20/50/70) response. TCZ = toci-
lizumab; IV = intravenous; SC = subcutaneous.

they were 81.6%), 65.8%, and 38.6% and 86.1%, 65.8%,
and 39.9%, respectively (Figure 1C).

The proportions of patients who achieved DAS28 remis-
sion (defined as DAS28-ESR <2.6) in the TCZ IV/SC group
and TCZ SC/SC group were maintained over time from
62.5% (100 of 160) and 50.0% (79 of 158) at week 24 to
62.5% (100 of 160) and 57.0% (90 of 158) at week 36, respec-
tively (Figure 2A). The proportion of patients who achieved
CDAI clinical remission (CDAI =2.8) or low disease activity
(CDAI >2.8 to =10) was also maintained (Figure 2B).

The influence of switching from TCZ-IV to TCZ-SC on
efficacy was analyzed based on individual patients’ dis-
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Figure 2. Efficacy evaluation by disease activity category in patients who switched from intrave-
nous to subcutaneous tocilizumab (TCZ IV/SC) and who continued TCZ-SC. A, Disease Activity
Score in 28 joints using the erythrocyte sedimentation rate (DAS28-ESR), and B, Clinical Disease

Activity Index (CDAI) score.

ease activity at week 24, which was classified into 3 subca-
tegories. Figure 3 demonstrates the change in DAS-28-ESR
response for each category at week 36. In the TCZ IV/SC
group, the percentages of patients at week 24 were 62.5%
(100 of 160) for clinical remission (DAS28-ESR <2.6),
20.0% (32 of 160) for low disease activity (DAS28-ESR
>2.6 to =3.2), and 17.5% (28 of 160) for moderate or high
disease activity (DAS28-ESR >3.2). In patients who had
not achieved remission at week 24, 56.3% (18 of 32) in the
low disease activity category and 14.3% (4 of 28) in the
moderate or high disease activity category achieved clini-
cal remission by week 36. In contrast, in patients who had
achieved clinical remission at week 24, 78% (78 of 100)
had maintained clinical remission at week 36, but 13%

A: Remission at 24 weeks
(%) (%)

100 9 4100
80 L13 5 80

60 60
40 40
20 20

0 0

TCZ IV/ISC TCZSC/SC
n (24 weeks) 100 79

B: Low disease

TCZ IVISC TCZ SC/SC

(13 of 100) were classified in the low disease activity cate-
gory and 9% (9 of 100) in the moderate or high disease
activity category. The median body weight in the latter 9
patients was 67.0 kg, numerically higher than the median
body weight of 53.5 kg for the other 91 patients. In con-
trast, the median body weight in 4 patients who had
achieved clinical remission at week 24 but were classified
in the moderate or high disease activity categories at week
36 was 57.1 kg in the TCZ SC/SC group.

In post hoc analysis, we analyzed the correlation between
the efficacy and trough TCZ concentration over 4 body
weight categories and 4 body mass index (BMI) categories.
Clinical remission rates in the TCZ IV/SC group at week 24
and week 36 in patients stratified by 10-kg increments in

[l Remission [ ] Low disease activity [ | Moderate or high disease activity

C: Moderate or high disease

activity at 24 weeks (%) activity at 24 weeks
1 100
80
60 19 34
40
20 5 s

4

0
TCZIVISC TCZ SC/SC
26 28 53

Figure 3. Changes in disease activity category by Disease Activity Score in 28 joints using the
erythrocyte sedimentation rate in patients who switched from intravenous to subcutaneous tocili-
zumab (TCZ IV/SC) and who continued TCZ-SC. A, Disease activity at week 36 in patients who
achieved remission at week 24, B, Disease activity at week 36 in patients who achieved low dis-
ease activity at week 24, and C, Disease activity at week 36 in patients who achieved medium or
high disease activity at week 24. The values in the columns indicate the number of patients.
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Figure 4. A, Changes in Disease Activity Score in 28 joints using the erythrocyte sedimentation
rate (DAS28-ESR) remission rate were stratified by 10 kg of body weight in patients who
switched from intravenous to subcutaneous tocilizumab (TCZ IV/SC) and who continued TCZ-
SC. B, Percentage of patients with serum trough TCZ concentration of =1 ug/ml was stratified by
10 kg of body weight. The values below each column indicate the number of total patients in
each weight category. The bars show the 95% confidence interval.

body weight are shown in Figure 4A. In the body weight cat-
egories <70 kg, the clinical remission rate was maintained
after switching, while the rate in the heaviest body weight
category (=70 kg) decreased from 72.7% (8 of 11) to 27.3%
(3 of 11), despite only a few Japanese patients being classi-
fied in this highest weight category. In the BMI category of
=25 kg/mz, the remission rate decreased from 66.7% (14 of
21) to 42.9% (9 of 21) after switching (see Supplementary
Figure 2, available in the online version of this article at http://
onlinelibrary.wiley.com/doi/10.1002/acr.22598/abstract).
Changes in the C-reactive protein (CRP) level from week
24 to week 36 were also analyzed for clinical estimation of
sufficient serum level of TCZ after switching. The percen-
tages of patients with a CRP level =0.05 mg/dl in the TCZ
IV/SC group and the TCZ SC/SC group were also main-
tained from 90.0% (144 of 160) and 87.3% (138 of 158) at
week 24 to 83.1% (133 of 160) and 86.7% (137 of 158) at
week 36, respectively (see Supplementary Figure 3A,
available in the online version of this article at http://
onlinelibrary.wiley.com/doi/10.1002/acr.22598/abstract).
In the TCZ IV/SC group, overall, 13.2% (19 of 144)
increased to a higher level of CRP (>0.05 mg/dl) at week
36 from a lower level (=0.05 mg/dl) at week 24, while in
the heaviest body weight category (=70 kg), 54.5% (6 of
11) increased (see Supplementary Figure 3B, available in
the online version of this article at http://onlinelibrary.
wiley.com/doi/10.1002/acr.22598/abstract). In contrast, in

the TCZ SC/SC group, overall, 5.8% (8 of 138) increased,
while in the heaviest category, 0% (0 of 3) increased.
These data indicate that the proportion with an increased
CRP level among a patient with heavy body weight is
greater when switching from TCZ-IV to TCZ-SC than for
continuing TCZ-SC.

Pharmacokinetics results. Overall mean * SD serum
trough TCZ concentrations in patients in the TCZ IV/SC
group and TCZ SC/SC group were maintained from
11.4+8.3 ug/ml and 9.4 8.0 ug/ml at week 24 to
9.2+ 7.5 ug/ml and 9.3 = 7.9 ug/ml at week 36, respective-
ly. The percentages of patients with serum TCZ concentra-
tions =1 ug/ml in the TCZ IV/SC group and the TCZ SC/
SC group were also maintained from 89.4% (143 of 160)
and 86.0% (135 of 157) at week 24 to 86.1% (136 of 158)
and 87.2% (136 of 156) at week 36, respectively. The per-
centage of patients in the TCZ IV/SC group who main-
tained serum TCZ concentrations =1 pg/ml did not differ
among any of the weight categories at week 24, while the
percentage among the heaviest patients (=70 kg)
decreased from 90.9% (10 of 11) at week 24 to 45.5% (5 of
11) at week 36 (Figure 4B). In contrast, in the TCZ SC/SC
group, the percentage in the heaviest patient category
(=70 kg) increased from 40.0% (2 of 5) at week 24 to
83.3% (5 of 6) at week 36.
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Table 2. Safety summary and anti-TCZ antibody status*
TCZ 1V/SC group TCZ SC/SC group
0-12 12-24 24-36 0-12 12-24 24-36
weeks weeks weeks weeks weeks weeks

Treatment v v SC SC SC SC

Total no. of patients 173 167 160 173 167 159
Adverse events 137 (79.2) 102 (61.1) 95 (59.4) 132 (76.3) 105 (62.9) 92 (57.9)
Infections 40 (23.1) 48 (28.7) 44 (27.5) 36 (20.8) 49 (29.3) 38 (23.9)
Adverse events leading to withdrawal 9 (5.2) 1 (0.6) 1 (0.6) 4 (2.3) 1 (0.6) 1 (0.6)
Injection site reactions 8 (4.6)1 4 (2.4)t 11 (6.9) 14 (8.1) 9 (5.4) 7 (4.4)
Systemic infusion or injection reactions 12 (6.9) 2 (1.2) 3 (1.9) 6 (3.5) 3 (1.8) 4 (2.5)

Serious adverse events 8 (4.6) 4 (2.4) 7 (4.4)% 9 (5.2) 3(1.8) 4 (2.5)§
Death - - - - - -
Malignancy - - - - - -
Serious infections 2 (1.2) 3 (1.8) 3(1.9) 2 (1.2) - 1 (0.6)
Serious hypersensitivity reactions 1 (0.6) - - - - -

Anti-TCZ antibodyq - 1 (0.6) 5 (2.9) 1 (0.6) -

* Values are the number (%) of patients unless otherwise indicated. TCZ = tocilizumab; IV = intravenous; SC = subcutaneous.

t Incidence of injection site reaction occurred due to placebo injection.

# Pneumonia (2 patients) and mycoplasma pneumonia, joint destruction, arthropathy, deep vein thrombosis, and urinary calculus (1 patient each).

§ Gastroenteritis, foot deformity, varicose veins, and peripheral embolism (1 patient each).

q Positive for both screening and confirmation assay.

Safety. The incidences of adverse events in the TCZ IV/
SC group and the TCZ SC/SC group during the 12-week
period after switching (from week 24 to week 36) were
59.4% (95 of 160) and 57.9% (92 of 159), respectively
(Table 2). The most common adverse event was infection,
occurring in 27.5% (44 of 160) and 23.9% of patients (38
of 159) in the TCZ IV/SC and TCZ SC/SC groups, respec-
tively. Serious adverse events occurred in 4.4% of patients
(7 of 160) in the TCZ IV/SC group and in 2.5% (4 of 159)
in the TCZ SC/SC group. These adverse events consisted
of pneumonia in 2 patients and mycoplasma pneumonia,
joint destruction, arthropathy, deep vein thrombosis, and
urinary calculus in 1 patient each from the TCZ IV/SC
group. Gastroenteritis, foot deformity, varicose veins, and
peripheral embolism occurred in 1 patient each from the
TCZ SC/SC group. No anaphylactoid symptoms were seen
in either group.

The overall incidence of adverse events in both the TCZ
IV/SC group and the TCZ SC/SC group from week 24 to
week 36 tended to be lower than in the period from week
0 to week 24, but the incidence of injection site reactions
was increased after switching (from week 24 to week 36)
in the TCZ IV/SC group (Table 2). The severity of injection
site reactions was mild in all instances and no patients
withdrew for this reason. The incidence of systemic injec-
tion reactions was higher after switching (from week 24 to
week 36) in both groups than the incidence from week 12
to week 24, but was lower than the incidence from week 0
to week 12 (Table 2). The overall safety profiles did not
differ between the TCZ IV/SC and TCZ SC/SC groups. No
new serious safety concerns were seen as a result of
switching the route of administration.

Immunogenicity. Anti-TCZ antibody was newly detected
after switching in 1 patient in the TCZ IV/SC group, but was
detected in none of the patients in the TCZ SC/SC group

(Table 2). However, the efficacy in this patient was main-
tained after switching. No injection site reactions or anaphy-
lactic reactions were observed in this patient.

DISCUSSION

In patients who participated in the previously reported
MUSASHI study (9), we investigated the efficacy and safe-
ty of switching from TCZ-IV 8 mg/kg/4 weeks to TCZ-SC
162 mg/2 weeks. We found that overall favorable efficacy
of TCZ-IV monotherapy was maintained after switching to
TCZ-SC monotherapy, while no new serious safety signals
were observed. The safety profile of TCZ-SC after switch-
ing from TCZ-IV was consistent with that of TCZ-SC of
TCZ-naive patients in the previous study (9). These results
suggest that most patients can be switched from TCZ-IV to
TCZ-SC monotherapy with neither efficacy reduction nor
safety concerns.

TCZ serum trough concentrations were not sufficiently
maintained in patients with a high BMI as previously
reported in the MUSASHI study (9), suggesting that the
efficacy of a fixed-dose regimen of TCZ-SC may be
reduced in RA patients with high body weights. In the
present study, some patients with high body weights
(=70 kg) who had achieved remission with TCZ-IV mono-
therapy could not maintain it after switching. Conversely,
the percentage of patients who maintained sufficient
trough concentrations of TCZ was decreased after switch-
ing, suggesting that the serum trough concentration of
TCZ could not be maintained in certain patients with high
body weights. It is conceivable that disease activity was
increased because IL-6 signal transduction could not be
completely inhibited (14). In contrast, the trough concen-
tration of TCZ and efficacy slightly increased after switch-
ing in patients with low body weights (<50 kg). It is
noteworthy that only a few Japanese patients were classi-
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fied into the high body weight group (=70 kg; 11 of 160 in
the TCZ IV/SC group). Earlier reports are comparable to
the present study. In the phase IIIl BREVACTA study, the
efficacy of biweekly administration of TCZ-SC in combi-
nation with DMARDs in patients weighing =100 kg was
lower than the efficacy in lighter-weight patients (11).
Another phase III SUMMACTA study was designed to
prevent the serum concentration of TCZ from decreasing
in higher-weight patients, and demonstrated that adequate
efficacy of weekly administration of TCZ-SC with
DMARDs could be achieved in patients weighing =100 kg
(10). Since TCZ-SC is a fixed-dose regimen, in order to
maintain the efficacy, weekly administration of TCZ-SC
may be beneficial for restoring a sufficient serum concentra-
tion of TCZ in patients with high body weights who have
inadequate responses to biweekly TCZ-SC. Weekly adminis-
tration of TCZ would be expected to be tolerable, because
the safety profile of administration of TCZ-SC 162 mg/2
weeks was similar to that of TCZ-IV 8 mg/kg/4 weeks,
except for injection site reactions, in the SUMMACTA study
(10) and the open-label extension of the MUSASHI study
(15). Further studies are needed to investigate the potential
benefits and adverse events of TCZ administered weekly.

The overall incidences of adverse events and serious
adverse events during treatment with the TCZ-SC regimen
of every 2 weeks were similar to or lower than those of
TCZ-IV in the double-blind period. No new safety signals
were observed after switching from TCZ-IV to TCZ-SC. As
predicted, the incidence of injection site reactions after
switching to TCZ-SC in the TCZ IV/SC group was slightly
increased as compared to that in the TCZ SC/SC group,
whereas the number of serious adverse events was low
and comparable to that of the TCZ SC/SC group. All injec-
tion site reactions were mild, and no events led to discon-
tinuation of treatment. The incidence of injection site
reactions after switching from TCZ-IV to TCZ-SC was sim-
ilar to that of the initial 12 weeks of the blind period in
the TCZ SC/SC group. There was no unequivocal diminu-
tion of response nor were there any anaphylactic reactions
after switching. The slight increase in systemic injection
reactions, by only one patient in each group, was consid-
ered not clinically significant. These data demonstrate
that safety after switching to TCZ-SC is comparable to that
of TCZ-1V, and suggest that patients can switch from TCZ-
IV to TCZ-SC with no serious safety concerns.

The expressions of antibodies to TCZ may reduce effica-
cy and systemic reactions to injections of anti-TNF inhibi-
tors would occasionally cause lack of efficacy due to the
expression of antidrug antibodies (16—19). In a previous
study, we found the anti-TCZ antibody frequency to be
increased in TCZ-SC patients as compared to TCZ-IV
patients in the double-blind setting (9). In the present
study, one patient newly developed anti-TCZ antibody
after switching in the TCZ IV/SC group, although this
patient experienced neither a reduction of efficacy nor a
systemic injection reaction. An earlier report demonstrat-
ed the incidence of anti-TCZ antibody to be low, with no
difference between TCZ-SC and TCZ-IV, and no correla-
tion was observed between antibody development and
either adverse events or clinical responsiveness (10).
Therefore, the immunogenicity potential following

switching from TCZ-IV to TCZ-SC monotherapy was con-
sidered to be low based on the available data.

High baseline CRP level was identified as one of the pre-
dictors of a better response to TCZ therapy in RA (20,21). It
has been reported that CRP level is normalized when the
serum TCZ concentration is =1 ug/ml, because TCZ can be
bound to =95% of soluble IL-6 receptors (14). Serum TCZ
concentrations can be indirectly monitored through CRP
concentrations, although the serum TCZ concentration is
substantially maintained with individual differences. If
CRP levels were not normalized after treatment with TCZ,
the serum concentration of TCZ would denote therapeutic
insufficiency. Therefore, the dose of TCZ should be
increased in patients without normalized CRP in the case of
an inadequate response in patients with high body weights.

A limitation of the present study is that we did not
explore the long-term efficacy and safety of switching from
TCZ-IV to TCZ-SC or those of the reverse switching from
TCZ-SC to TCZ-IV. Other studies of bidirectional switch-
ing between TCZ-SC and TCZ-IV in the real-world setting
will provide further information related to sufficient main-
tenance of the clinical effectiveness of TCZ monotherapy.

In conclusion, the present results indicate that efficacy
is adequately maintained in the majority of Japanese RA
patients who switch from TCZ-IV 8 mg/kg/4 weeks to
TCZ-SC 162 mg/2 weeks, whereas in some patients weigh-
ing =70 kg, efficacy might be slightly reduced. Safety was
also demonstrated to be consistent with previously pub-
lished 24-week results of a TCZ-SC monotherapy study.
These results suggest that our report provides supportive
evidence for TCZ-SC as well as TCZ-IV as being useful
options for treating RA.
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