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ORIGINAL ARTICLE

Safety and effectiveness of subcutaneous tocilizumab in patients with
rheumatoid arthritis in a real-world clinical setting

Tatsuya Atsumia, Keishi Fujiob, Kunihiro Yamaokac, Minako Tomobed, Kazuyuki Kuroyanagid and
Hideto Kamedae

aDivision of Rheumatology, Endocrinology and Nephrology, Hokkaido University Graduate School of Medicine, Sapporo, Japan; bDepartment
of Allergy and Rheumatology, Graduate School of Medicine, The University of Tokyo, Tokyo, Japan; cDivision of Rheumatology, Department
of Internal Medicine, Keio University School of Medicine, Tokyo, Japan; dChugai Pharmaceutical Co. Ltd, Tokyo, Japan; eDivision of
Rheumatology, Toho University Ohashi Medical Center, Tokyo, Japan

ABSTRACT
Objectives: The objective of this study is to evaluate the safety and effectiveness of subcutaneous toci-
lizumab (TCZ-SC) in a real-world clinical setting in Japan.
Methods: This single arm, 26-week prospective observational study enrolled patients with RA who
were either TCZ naïve or switched from TCZ-IV to TCZ-SC (TCZ-IV-SC group) (UMIN Clinical Trials
Registry UMIN000011102). All patients received TCZ-SC 162mg every 2 weeks and data were collected
until week 26 or discontinuation.
Results: Overall 784 (78.1%) were TCZ naïve and 219 (21.8%) were in the TCZ-IV-SC group. 70.9%
received disease-modifying antirheumatic drugs at baseline. Adverse events (AEs) and serious AEs
occurred in 28.2% and 4.9% of patients, respectively (TCZ-naïve: 29.5% and 5.2%; TCZ-IV-SC: 23.2% and
4.1%). Infections and infestations were the most common AEs (7.4%) and serious AEs (1.7%). Two TCZ-
naïve patients died. TCZ-naïve patients had an improvement in median Clinical Disease Activity Index
(CDAI) score and mean Disease Activity Score in 28 joints as measured by erythrocyte sedimentation
rate (DAS28-ESR) from baseline to week 26. The TCZ-IV-SC group had similar median CDAI scores and
mean DAS28-ESR over 26 weeks.
Conclusions: There were no unexpected safety signals with TCZ-SC. TCZ-SC was effective in reducing
disease activity in TCZ-naïve patients and maintaining remission in TCZ-IV-SC patients.
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Introduction

First-line treatment of rheumatoid arthritis (RA) frequently
includes the use of conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) such as methotrexate. If
these first-line treatments fail or are not tolerated, an
approved biologic DMARD (bDMARD) with a different
mechanism of action, such as an anti-tumor necrosis factor
agent, an interleukin 6 (IL-6) receptor antagonist, a t-cell
costimulation modulator or a Janus kinase inhibitor, may be
used [1,2].

Tocilizumab (TCZ) is a recombinant humanized mono-
clonal antibody directed against the human IL-6 receptor
[3]. The use of intravenous TCZ (TCZ-IV) has been
approved in over 100 countries, and TCZ-IV has demon-
strated efficacy with a well-established safety profile as
monotherapy or in combination with csDMARDs in patients
with RA [4–10]. Subcutaneous TCZ (TCZ-SC) was also
approved internationally after it demonstrated efficacy in
patients with RA, with a consistent safety profile to that of
TCZ-IV in clinical trials [11–13]. Although many studies

have evaluated TCZ-IV in real-world clinical settings, the
data for TCZ-SC have been limited [14–16].

With the availability of a SC formulation, some patients
may wish to switch from their current TCZ-IV regimen for
the convenience of self-administration. In the phase III
SUMMACTA study, the efficacy and safety profiles in
patients who switched from TCZ-IV in combination with
csDMARDs to TCZ-SC were comparable with those in
patients who maintained TCZ-IV [13,17]. Similar results
were observed with TCZ monotherapy in the phase III
MUSASHI study, in which patients who received TCZ-IV
monotherapy and switched to TCZ-SC monotherapy experi-
enced efficacy and safety comparable with those in patients
who received TCZ-IV monotherapy [18]. However, data
from these clinical trials may not fully represent the safety
and effectiveness of TCZ-SC in patients in real-world clin-
ical settings. To date, there has been one real-world study
that evaluated TCZ effectiveness when switching from IV to
SC administration; the investigators found that TCZ-SC
maintained a favorable RA disease activity level previously
achieved with TCZ-IV [19]. In order to further understand
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the real-world safety and effectiveness data of TCZ-SC,
including patients who may switch from TCZ-IV, the
Japanese health authority requested a postmarketing surveil-
lance (PMS) study.

The objective of this open-label, multicenter, prospective,
observational PMS study was to evaluate the safety and
effectiveness of TCZ-SC in real-world clinical settings in
Japan.

Methods

Patients

All patients included in this PMS study met the American
College of Rheumatology 1987 classification criteria for RA
and had not previously received TCZ-SC. Patients who
were TCZ naïve or receiving TCZ-IV were eligible for
enrollment. The criteria for inclusion in the TCZ-SC
switched group, hereafter referred to as the TCZ-IV-SC
group, were: the period from the last dose of TCZ-IV to
the first dose of TCZ-SC had to be �60 days; the last dose
of TCZ-IV had to follow the last dose of another
bDMARD; and the patients must have received TCZ-IV for
�45 days. If these criteria were not met, the patients were
considered TCZ naïve. Patients were excluded if they met
any of the contraindications specified in the Japanese pre-
scribing information [20].

Protocol

Patients received TCZ-SC 162mg every 2 weeks either as
monotherapy or in combination with csDMARDs for 26
weeks. There were no restrictions for concomitant medica-
tion use; corticosteroid use was permitted. Safety data were
collected from initiation of TCZ-SC to week 26 or until dis-
continuation of TCZ-SC. Effectiveness data were collected at
weeks 12 and 26. The primary objective was to evaluate the
incidence of adverse drug reactions and the changes in
Disease Activity Score in 28 joints as measured by erythro-
cyte sedimentation rate (DAS28-ESR) and Clinical Disease
Activity Index (CDAI) from baseline to weeks 12 and 26 in
both groups.

Secondary objectives were to assess the remission rates as
determined by DAS28-ESR and CDAI and the changes in
DAS28-ESR and CDAI from baseline to weeks 12 and 26 in
both groups. Anti-TCZ immunoglobulin E (IgE) antibodies
were measured in patients who developed systemic injection
reactions and injection site reactions. Since adverse drug
reactions have a strict cause–effect drug relationship, they
are presented here as part of the broader category of adverse
events (AEs).

This study was a multi-institutional, prospective, non-
interventional, observational study and approved by the
Pharmaceuticals and Medical Devices Agency (PMDA) and
was conducted in accordance with Good Post-marketing
Study Practice (GPSP: Ministry of Health, Labour and
Welfare ordinance). Documentation was in accordance with
Good Vigilance Practice/GPSP. The study protocol was
reviewed and approved in advance by PMDA. For this

reason, no ethical review by the individual facilities partici-
pating in the study was needed. Because informed consent is
not required for post-marketing observational studies that
are conducted under the GPSP in Japan, the present study
did not solicit informed consent from patients.

Statistical methods

AEs were coded and classified using system organ classes
and preferred terms according to the Medical Dictionary for
Regulatory Activities (version 18.1). Numerical values were
reported for the incidence of AEs and the proportions of
patients achieving DAS28-ESR and CDAI remission. Mean
(SD) DAS28-ESR and median (IQR) and mean (SD) CDAI
scores were reported. For assessment of changes from base-
line to week 26, DAS28-ESR was described by using the
mean (SD) because DAS28-ESR scores are normally distrib-
uted. CDAI was described by using the median (IQR)
because CDAI scores are not normally distributed [21–23].
Missing effectiveness data were replaced with the last avail-
able preceding data during the observational period accord-
ing to the last observation carried forward method, as
specified in the protocol. Data from �4 weeks after the last
dose of TCZ-SC were excluded from analysis in patients
who discontinued TCZ-SC.

Results

A total of 1036 patients were enrolled (Figure 1). Case
report forms could not be collected for 16 patients, exclud-
ing them from the analysis. Of the remaining 1020 patients,
17 patients were excluded from the safety analyses due to
retrospective enrollment, which was considered a protocol
deviation; a total of 1003 patients were then included in the
safety analyses. Of these 1003 patients, 21.8% (219/1003
patients) were in the TCZ-IV-SC group and 78.1% (784/
1003 patients) were TCZ naïve. Effectiveness analyses
included 785 patients; 218 patients were excluded from the
safety population due to unevaluable efficacy reports (miss-
ing data, 216 patients), a non-RA diagnosis (one patient),
and concomitant treatment with TCZ-IV and TCZ-SC (one
patient).

The proportion of patients who received TCZ-SC up to
week 12 was 86.4% (848/981 patients); 76.2% (748/981
patients) received it until week 26. Of the 1003 patients, 22
were excluded due to transfer to another hospital (TCZ-IV-
SC group: four patients, TCZ-naïve group: 18 patients). In
total, 13.5% (133/981 patients) had discontinued TCZ-SC by
week 12, and 23.7% (233/981 patients) had discontinued by
week 26 (15.8% [34/215 patients] in the TCZ-IV-SC group
and 25.9% [199/766 patients] in the TCZ-naïve group). At
the end of the 26-week study period, the most common rea-
sons for treatment discontinuation were inadequate response
(35.6% [83/233 patients]) and AEs (34.3% [80/233 patients]).
Two patients in the TCZ-naïve group and no patients in the
TCZ-IV-SC group discontinued TCZ-SC after achieving
DAS28-ESR and CDAI remission.
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The baseline mean age, weight, and disease duration of
the total population were 60.6 years, 53.4 kg, and 10.4 years,
respectively, with 85.4% (857/1003 patients) being female
(TCZ-naïve group: 60.9 years, 53.4 kg, 9.9 years, 84.6% [664/
784 patients], respectively; TCZ-IV-SC group: 59.5 years,
53.6 kg, 11.9 years, 88.1% [193/219 patients], respectively;
Table 1). At baseline, 70.9% (712/1003 patients) of all
patients received csDMARDs and 44.3% (445/1003 patients)

received corticosteroids (TCZ-naïve group: 72.4% [568/784
patients], 46.9% [368/784 patients], respectively; TCZ-IV-SC
group: 65.7% [144/219 patients], 35.1% [77/219 patients],
respectively). Comorbidities were present in 59.2% (594/
1003 patients) of all patients, respiratory disease in 11.3%
(114/1003 patients) of all patients, and diabetes mellitus in
6.9% (70/1003) (TCZ-naïve group: 57.0% [447/784 patients],
10.7% [84/784 patients], and 6.8% [54/784 patients],

Figure 1. Patient disposition in the 26-week postmarketing surveillance program. CDAI: Clinical Disease Activity Index; CRF: case report form; DAS28-ESR: Disease
Activity Score in 28 joints as measured by erythrocyte sedimentation rate; IV: intravenous; RA: rheumatoid arthritis; TCZ: tocilizumab. aPatient data up to time of dis-
continuation were available for DAS28-ESR and CDAI calculations.

Table 1. Patient demographic and baseline characteristics.

Total population, N¼ 1003 TCZ naïve, n¼ 784 TCZ-IV-SC, n¼ 219

Age, years
Mean (SD) 60.6 (14.0) 60.9 (14.0) 59.5 (14.2)
Median 63.0 63.0 61.0

Sex, n (%)
Male 146 (14.5) 120 (15.3) 26 (11.8)
Female 857 (85.4) 664 (84.6) 193 (88.1)

Disease duration (SD) [range], years 10.4 (9.7) 9.9 (9.9) 11.9 (8.7)
[0.0, 62.9] [0.0, 62.9] [1.1, 50.5]
(n¼ 839) (n¼ 654) (n¼ 185)

Body weight (SD) [range], kg 53.4 (9.1) 53.4 (9.2) 53.6 (9.0)
[30.0, 91.4] [30.0, 89.0] [38.0, 91.4]
(n¼ 972) (n¼ 755) (n¼ 217)

BMI (SD) 22.1 (3.3) 22.1 (3.2) 22.1 (3.4)
(n¼ 786) (n¼ 597) (n¼ 189)

Steinbrocker disease stage classification, n (%)
Stage I 172 (17.1) 148 (18.8) 24 (10.9)
Stage II 327 (32.6) 263 (33.5) 64 (29.2)
Stage III 257 (25.6) 194 (24.7) 63 (28.7)
Stage IV 247 (24.6) 179 (22.8) 68 (31.0)

DAS28-ESR, mean (SD) 4.2 (1.7) (n¼ 742) 4.8 (1.3) (n¼ 568) 2.1 (1.2) (n¼ 174)
Duration of prior TCZ-IV administration at baseline, mean (SD) [range], days – – 884.7 (644.2)

– –
(n¼ 0)

[50, 2999]
(n¼ 219)

csDMARD, n (%) 712 (70.9) 568 (72.4) 144 (65.7)
Methotrexate 545 (54.3) 436 (55.6) 109 (49.7)

Corticosteroids, n (%) 445 (44.3) 368 (46.9) 77 (35.1)
Self-injection, n (%)a 562 (56.0) 406 (51.7) 156 (71.2)
Concurrent disease, n (%) 594 (59.2) 447 (57.0) 147 (67.1)

Respiratory disease 114 (11.3) 84 (10.7) 30 (13.6)
Diabetes mellitus 70 (6.9) 54 (6.8) 16 (7.3)

BMI: body mass index; csDMARD: conventional synthetic biologic disease-modifying antirheumatic drug; DAS28-ESR: Disease Activity Score in 28 joints as meas-
ured by erythrocyte sedimentation rate; TCZ: tocilizumab; TCZ-IV-SC: patients who switched from intravenous to subcutaneous tocilizumab.
aIncludes any patient that self-injected at least once.
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respectively; TCZ-IV-SC group: 67.1% [147/219 patients],
13.6% [30/219 patients], and 7.3% [16/219 patients],
respectively).

Safety

AEs occurred in 28.2% (283/1003) of the safety population
(23.2% [51/219 patients] in the TCZ-IV-SC group and
29.5% [232/784] in the TCZ-naïve group; Table 2). The
patient-year (PY)-adjusted AE rates in the TCZ-IV-SC group
were numerically lower than those in the TCZ-naïve group
(78.8 versus 98.9; Table 3). Infections and infestations were
the most common AE (4.5% [10/219 patients] in the TCZ-
IV-SC group versus 8.2% [65/784 patients] in the TCZ-naïve
group), with infection rates of 11.1 per 100 PY for the TCZ-
IV-SC group and 21.7 for the TCZ-naïve group. The most
common infection was nasopharyngitis (two events occurred
in two patients in the TCZ-IV-SC group and 12 events
occurred in eight patients in the TCZ-naïve group). The
next most common AE was laboratory investigations (2.7%
[6/219 patients] in the TCZ-IV-SC group versus 6.8% [54/
784 patients] in the TCZ-naïve group), which occurred at a
rate of 7.0 per 100 PY in the TCZ-IV-SC group and 18.8
per 100 PY in the TCZ-naïve group. Laboratory investiga-
tions mainly included white blood cell count decreased,
blood triglycerides increased, and so on. Decreased white
blood cell counts occurred in two patients in the TCZ-IV-
SC group and 15 patients in the TCZ-naïve group. Of the
15 TCZ-naïve patients who had decreased white blood cell
counts, 10 had an onset of the event within 12 weeks from
the start of TCZ-SC. Increased blood triglycerides occurred
in one patient in the TCZ-IV-SC group and in 17 patients
in the TCZ-naïve group. Of the 17 TCZ-naïve patients who

developed increased triglycerides, 13 developed them within
12 weeks after the start of TCZ-SC. Increased lipid levels
occurred once in the TCZ-naïve group. One event of hyper-
lipidemia occurred in the TCZ-IV-SC group and 16 in the
TCZ-naïve group.

Serious AEs (SAEs) rates were comparable between
groups (4.1% [9/219 patients] in the TCZ-IV-SC group ver-
sus 5.2% [41/784 patients] in the TCZ-naïve group; Table
2). The rate of serious infections was 5.8 per 100 PY in the
TCZ-naïve group (2.2% [18/784 patients]), and no serious
infections occurred in the TCZ-IV-SC group; Table 3). The
most common serious infections with �2 events were cellu-
litis, in three patients, and pneumonia and bacterial pneu-
monia, in two patients each. The most common SAEs in the
TCZ-IV-SC group were nervous system disorders (1.3% [3/
219 patients]), which occurred at a rate of 3.0 per 100 PY
and included one patient each with dizziness, epilepsy, and
myoclonic epilepsy. Six malignancies occurred: in the TCZ-
IV-SC group (0.4% [1/219 patients]), one patient had gastric
cancer, and in the TCZ-naïve group (0.5% [4/784 patients]),
two patients had gastric cancer, one patient had a malignant
lung neoplasm, and one patient had metastases to the lymph
nodes and breast cancer. One SAE of diverticulitis perfor-
ation occurred in the TCZ-naïve group. There were two
SAEs of decreased white blood cell counts (one patient in
each group) and one SAE of decreased neutrophil counts in
one patient in the TCZ-naïve group, as determined by the
attending physician. Two patients in the TCZ-naïve group
died, one due to pneumonia pneumococcal and the other
due to cardiac failure.

Eight patients in the TCZ-IV-SC group and six patients
in the TCZ-naïve group experienced injection site reactions,
all non-serious. Anti-TCZ IgE antibodies were measured in

Table 2. Adverse events and serious adverse events.

Total population,
N¼ 1003 TCZ naïve, n¼ 784 TCZ-IV-SC, n¼ 219

% AEs SAEs AEs SAEs AEs SAEs

Overall 28.2 4.9 29.5 5.2 23.2 4.1
Infections and infestations 7.4 1.7 8.2 2.2 4.5 0.0
Laboratory investigationsa 5.9 0.2 6.8 0.2 2.7 0.4
Metabolism and nutrition disorders 4.0 0.0 4.7 0.1 1.8 0.0
Skin and subcutaneous tissue disorders 3.1 0.1 3.0 0.2 3.6 0.0
Musculoskeletal and connective tissue disorders 2.8 0.1 2.5 0.1 4.1 0.4
Gastrointestinal disorders 2.6 0.2 3.1 0.3 0.9 0.0
General disorders and administration site conditions 2.6 0.1 2.1 0.2 4.5b 0.0
Respiratory, thoracic, and mediastinal disorders 2.3 0.3 1.7 0.2 4.5b 0.9
Hepatobiliary disorders 1.6 0.0 1.9 0.1 0.9 0.0
Nervous system disorders 0.6 0.4 0.5 0.2 1.3 1.3
Injury, poisoning, and procedural complications 0.5 0.2 0.6 0.2 0.4 0.4
Neoplasmsc 0.4 0.4 0.5 0.5 0.4 0.4
Blood and lymphatic system disorders 0.4 0.0 0.3 0.1 0.9 0.0
Cardiac disorders 0.2 0.2 0.3 0.3 0.0 0.0
Vascular disorders 0.2 0.0 0.3 0.1 0.0 0.0
Endocrine disorders 0.1 0.0 0.1 0.1 0.4 0.0
Eye disorders 0.1 0.0 0.2 0.0 0.0 0.0
Renal and urinary disorders 0.1 0.0 0.2 0.1 0.0 0.0
Psychiatric disorders 0.0 0.0 0.0 0.0 0.4 0.0
Ear and labyrinth disorders 0.0 0.0 0.1 0.0 0.0 0.0
Reproductive system and breast disorders 0.0 0.0 0.0 0.0 0.4 0.4

AEs: adverse events; SAEs: serious adverse events; TCZ: tocilizumab; TCZ-IV-SC: patients who switched from intravenous to subcutaneous tocilizumab.
aThis refers to the system organ class “Investigations” from the Medical Dictionary for Regulatory Activities.
bThese events occurred in a few patients each.
cIncludes benign, malignant, and unspecified neoplasms, as well as cysts and polyps.
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four of the 14 patients who experienced injection site reac-
tions, and one patient from the TCZ-naïve group tested
positive. Systemic injection reactions, defined as an event
occurring during or within 24 h after injection of TCZ-SC
and classified under preferred terms known to be potentially
associated with allergic reactions, were observed in 3.1%
(32/1003 patients) of all patients (TCZ-IV-SC group: 5.0%
[11/219 patients]; TCZ-naïve group: 2.6% [21/784 patients]);
two events that occurred in the TCZ-IV-SC group were ser-
ious. Anti-TCZ IgE antibodies were measured in five of 32
patients who experienced systemic injection reactions, and
one patient tested positive from the TCZ-naïve group;
the patient had experienced both injection site reactions and
systemic injection reactions. No anaphylaxis events
occurred.

Effectiveness

TCZ-naïve patients had improvements in median and mean
CDAI scores from baseline to week 26 (median: 19.5 versus
6.0; mean: 21.1 versus 9.7), with 27.4% (163/594 patients)
achieving CDAI remission at week 26 (CDAI �2.8 and 2.8%
[17/594 patients] were in remission at baseline; Figure 2(a,c)
and Supplemental Table 1). Patients in the TCZ-IV-SC
group maintained median CDAI scores from baseline to
week 26 (median: 4.6 versus 4.6; mean: 7.3 versus 6.8) and
maintained CDAI remission at week 26 (37.5% [66/176
patients] versus 38.0% [67/176 patients]).

When patients were stratified by baseline weight, the
CDAI remission rates at week 26 were not significantly
different between the body weight categories for both the

TCZ-naïve and TCZ-IV-SC groups (TCZ-naïve: weight
<40 kg, 16.6% [3/18 patients]; weight �40 to <60 kg, 27.0%
[117/433 patients]; �60 kg, 29.1% [37/127 patients]; TCZ-
IV-SC: weight <40 kg, 0.0% [0/2 patients]; weight �40 to
<60 kg, 37.8% [50/132 patients]; �60 kg: 41.4% [17/41
patients]) (Supplemental Table 2). When patients were
grouped by baseline body mass index (BMI), the proportion
who achieved CDAI remission was not significantly different
between groups (TCZ-naïve: BMI <18.5 kg/m2, 26.5% [13/
49 patients]; �18.5 to <25 kg/m2, 26.6% [90/338 patients];
�25 to <30 kg/m2, 23.8% [16/67 patients]; �30 kg/m2, 16.
6% [2/12 patients]; TCZ-IV-SC: BMI <18.5 kg/m2, 33.3%
[5/15 patients]; �18.5 to <25 kg/m2, 40.5% [45/111
patients]; �25 to <30 kg/m2, 33.3% [8/24 patients];
�30 kg/m2, 33.3% [1/3 patients]). CDAI remission rates at
week 26 were not significantly different for those with dis-
ease durations of <2 years, �2 to <5 years, �5 to <10
years, and �10 years (TCZ-naïve: 34.7% [41/118 patients],
33.6% [32/95 patients], 23.3% [29/124 patients] and 24.3%
[45/185 patients], respectively; TCZ-IV-SC: 25.0% [2/8
patients], 48.0% [12/25 patients], 37.7% [17/45 patients],
and 34.2% [25/73 patients], respectively). In the TCZ-naïve
group, more patients who were bDMARD-naïve achieved
CDAI remission at week 26 than those who had previously
received a bDMARD (37.5% [93/248 patients] versus 20.2%
[70/346 patients]). Patients who received a csDMARD at
baseline in combination with TCZ-SC had a comparable
CDAI remission rate with the TCZ-SC monotherapy group
(TCZ-naïve: 26.7% [117/438 patients] and 29.4% [46/156
patients]; TCZ-IV-SC: 37.0% [43/116 patients] and 40.0%
[24/60 patients]). The CDAI remission rate in patients

Table 3. Adverse events per 100 patient years.

Total population,
N¼ 1003 TCZ naïve, n¼ 784 TCZ-IV-SC, n¼ 219

Per 100 PY AE SAE AE SAE AE SAE

Overall 94.4 13.9 98.9 15.0 78.8 10.1
Infections and infestations 19.3 4.5 21.7 5.8 11.1 0.0
Laboratory investigationsa 16.2 0.6 18.8 0.5 7.0 1.0
Metabolism and nutrition disorders 9.2 0.2 10.7 0.2 4.0 0.0
Skin and subcutaneous tissue disorders 8.5 0.4 8.4 0.5 9.1 0.0
General disorders and administration site conditions 7.6 0.4 6.3 0.5 12.1b 0.0
Gastrointestinal disorders 7.2 0.9 8.7 1.1 2.0 0.0
Musculoskeletal and connective tissue disorders 7.2 0.4 6.3 0.2 10.1 1.0
Respiratory, thoracic, and mediastinal disorders 5.8 0.9 4.3 0.5 11.1b 2.0
Hepatobiliary disorders 3.8 0.2 4.3 0.2 2.0 0.0
Nervous system disorders 1.8 1.1 1.4 0.5 3.0 3.0
Injury, poisoning, and procedural complications 1.3 0.6 1.4 0.5 1.0 1.0
Neoplasmsc 1.3 1.3 1.4 1.4 1.0 1.0
Blood and lymphatic system disorders 1.1 0.2 0.8 0.2 2.0 0.0
Cardiac disorders 0.9 0.9 1.1 1.1 0.0 0.0
Vascular disorders 0.6 0.2 0.8 0.2 0.0 0.0
Endocrine disorders 0.4 0.2 0.2 0.2 1.0 0.0
Eye disorders 0.4 0.0 0.5 0.0 0.0 0.0
Renal and urinary disorders 0.4 0.2 0.5 0.2 0.0 0.0
Ear and labyrinth disorders 0.2 0.0 0.2 0.0 0.0 0.0
Psychiatric disorders 0.2 0.0 0.0 0.0 1.0 0.0
Reproductive system and breast disorders 0.2 0.2 0.0 0.0 1.0 1.0

AE: adverse events; PY: patient year; SAE: serious adverse events; TCZ: tocilizumab; TCZ-IV-SC: patients who switched from intravenous to subcutaneous
tocilizumab.
aThis refers to the system organ class “Investigations” from the Medical Dictionary for Regulatory Activities.
bThese events occurred in a few patients each.
cIncludes benign, malignant, and unspecified neoplasms, as well as cysts and polyps.
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without a comorbidity was 32.1% (82/255 patients) in the
TCZ-naïve group and 54.5% (30/55 patients) in the TCZ-
IV-SC group.

TCZ-naïve patients had improvements in mean DAS28-
ESR scores from baseline to week 26 (4.8 versus 2.7), with
53.7% (279/519 patients) achieving DAS28-ESR remission at
week 26 (DAS28-ESR <2.6 and 5.9% [31/519 patients] were
in remission at baseline, Figure 2(b,d) and Supplemental
Table 1)). The mean DAS28-ESR scores of the patients in
the TCZ-IV-SC group were maintained from baseline to
week 26 (2.2 versus 2.1) similar results were observed for
DAS28-ESR remission rates (71.3% [117/164 patients] versus
70.1% [115/164 patients]).

When patients were stratified by baseline weight, the
DAS28-ESR remission rate at week 26 was comparable
between groups in both the TCZ-naïve and TCZ-IV-SC
groups (TCZ-naïve: weight <40 kg, 50.0% [7/14 patients];
�40 to <60 kg, 54.4% [207/380 patients]; �60 kg, 52.2%
[59/113 patients]; TCZ-IV-SC: weight <40 kg, 66.6% [2/3
patients]; �40 to <60 kg, 71.5% [88/123 patients]; �60 kg,
67.5% [25/37 patients]; Supplemental Table 3). When
patients were grouped by baseline BMI, the DAS28-ESR
remission rates at week 26 were not significantly different
across the BMI categories (TCZ-naïve: BMI <18.5 kg/m2,
43.4% [20/46 patients]; �18.5 kg/m2 to <25 kg/m2, 55.1%
[166/301 patients]; BMI �25 kg/m2 to <30 kg/m2, 45.0%

[27/60 patients]; �30 kg/m2, 27.2% [3/11 patients];
TCZ-IV-SC: BMI <18.5 kg/m2, 81.2% [13/16 patients];
�18.5 kg/m2 to <25 kg/m2, 71.6% [76/106 patients]; BMI
�25 kg/m2 to <30 kg/m2, 52.1% [12/23 patients]; �30 kg/
m2, 50.0% [1/2 patients]). The proportion of patients who
achieved DAS28-ESR remission at week 26 was numerically
higher among those with shorter disease duration (TCZ-
naïve: <2 years, 68.8% [73/106 patients], �2 to <5 years,
55.2% [47/85 patients], �5 to <10 years, 48.6% [54/111
patients], �10 years, 49.0% [81/165 patients]; TCZ-IV-SC,
<2 years: 87.5% [7/8 patients]; �2 to <5 years, 80.0%
[20/25 patients]; �5 to <10 years, 78.0% [32/41 patients];
�10 years, 61.6% [45/73 patients]). Patients who received
a csDMARD at baseline in combination with TCZ-SC had
a DAS28-ESR remission rate comparable with those who
received TCZ-SC monotherapy (TCZ-naïve: 56.1% [216/385
patients] and 47.0% [63/134 patients]; TCZ-IV-SC: 71.2%
[77/108 patients] and 67.8% [38/56 patients]). A numerically
higher proportion of patients achieved DAS28-ESR remis-
sion at week 26 when the patients were bDMARD naïve
(TCZ-naïve: 60.6% [131/216 patients] versus 48.8% [148/303
patients]; TCZ-IV-SC: 76.6% [46/60 patients] versus 66.3%
[69/104 patients]) and had no comorbidities (TCZ-naïve: 64.
1% [138/215 patients] versus 46.3% [141/304 patients];
TCZ-IV-SC: 85.4% [47/55 patients] versus 62.3% [68/109
patients]).

Figure 2. CDAI, DAS28-ESR, and remission by group over 26 weeks. Median (IQR) CDAI (a) and mean (SD) DAS28-ESR (b) from baseline to week 26 for patients in
the TCZ-naïve and TCZ-IV-SC groups. CDAI (c) and DAS28-ESR (d) remission rates from baseline to week 26 in the TCZ-naïve and TCZ-IV-SC groups. CDAI: Clinical
Disease Activity Index; DAS28-ESR: Disease Activity Score in 28 joints as measured by erythrocyte sedimentation rate; IQR: interquartile range; SD: standard devi-
ation; TCZ: tocilizumab; TCZ-IV-SC: patients who switched from intravenous to subcutaneous tocilizumab.
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Discussion

This observational PMS study in patients with RA treated in
a real-world clinical setting evaluated patients who either
switched from TCZ-IV to TCZ-SC or were TCZ naïve and
received TCZ-SC. Overall, TCZ-SC was effective and had a
safety profile consistent to that observed with TCZ-IV in
previous PMS studies and clinical trials [4–10,15,16]. No
new safety signals were observed. TCZ-SC potentially
reduced the disease activity in TCZ-naïve patients and main-
tained remission in the TCZ-IV-SC group.

In the Japanese PMS study of patients with RA treated
with TCZ-IV and in the clinical trials, the most common
AEs and SAEs were infections, similar to those observed in
our study [11,13,15]. In our study, we also found that AEs
of special interest (malignancies, GI perforations and cardio-
vascular dysfunction) occurred at rates similar to those in
the TCZ-IV PMS study. Therefore, the results of our study
do not raise new concerns.

In our study, TCZ-naïve patients experienced higher rates
of AEs (29.5% versus 23.2%; 98.9 per 100 PY versus 78.8
per 100 PY) and SAEs (5.2% versus 4.1%; 15.0 per 100 PY
versus 10.1 per 100 PY) than TCZ-IV-SC patients. All of the
serious infections occurred in the TCZ-naïve group. Patients
in the TCZ-IV-SC group may have experienced fewer AEs
because those who had an AE or were intolerant to TCZ
would have already discontinued TCZ prior to switching
formulations. Patients in this study had received TCZ-IV
prior to baseline for over 2 years (mean 884.7 days). In the
3-year extended PMS study of TCZ-IV, 9.9% of patients
(3.67 per 100PY) developed a serious infection and 57.6% of
that subset subsequently discontinued treatment [24]. Also,
in a cumulative analysis of global clinical trials: in the all-
exposed patient population (patients who received �1 dose
of TCZ), rates of AE and SAE were highest during the first
12 months of treatment and declined afterward [25].
Laboratory abnormalities, although not always serious or
leading to discontinuation, also occurred more frequently in
the early phase of TCZ treatment. In this study, more events
of hyperlipidemia, increased blood triglycerides, and
decreased white blood cells were reported in the TCZ-naïve
group than in the TCZ-IV-SC group. Again, patients previ-
ously receiving TCZ who experienced these AEs may have
discontinued treatment prior to switching.

TCZ-SC could be effective in maintaining remission in
patients who switched from IV to SC administration.
Similar results were observed in the 84-week open-label
extension period of the phase III MUSASHI study, as well
as in a real-world comparison of DAS28-ESR clinical
response in patients at baseline and 3 months after switch-
ing from TCZ-IV to TCZ-SC [18,19]. TCZ-SC potentially
reduced disease activity in TCZ-naïve patients. In the
24-week, phase III, double-blind arm of the MUSASHI
study, the DAS28-ESR and CDAI scores in the TCZ-SC
and TCZ-IV groups improved similarly [12]. These find-
ings indicate that multiple patient populations, including
TCZ-naïve patients and those who have previously
received TCZ-IV, can benefit from the therapeutic effects
of TCZ-SC.

In this study, the proportion of patients who achieved
CDAI and/or DAS28-ESR remission was different for mul-
tiple baseline factors such as disease duration, comorbidities,
and prior use of a bDMARD. Patients who had previously
received a bDMARD had lower DAS28-ESR and CDAI
remission rates than those who were bDMARD naïve; the
prior bDMARD potentially failed to regulate the disease
state. Patients who previously received TCZ-IV had a CDAI
remission rate of 37.5% at baseline and then achieved a
CDAI remission rate of 38.0% with TCZ-SC at week 26,
supporting the argument that TCZ-SC was effective in man-
aging RA in this patient group. As can be expected, a more
severe disease state may be more difficult to manage, which
can attenuate the likelihood of response to TCZ. Patients
who have longer disease duration, have a comorbidity, or
previously received a bDMARD may consequently have
worse disease control, and these patients may not achieve
remission.

A higher proportion of patients who had a low BMI
(<25 kg/m2) achieved DAS28-ESR remission than those
patients with higher BMIs. The small number of patients in
the higher BMI groups may have accounted for the variation
observed in the DAS28-ESR response rates. TCZ-SC was
given at a fixed dose, and patients with a higher BMI may
fail to maintain serum trough concentrations of TCZ
required for a response. Previous studies showed that follow-
ing a switch from TCZ-IV every 4 weeks to TCZ-SC every 2
weeks, patients with higher body weight had reduced TCZ
serum trough concentrations and reduced efficacy [18,26].

CDAI and DAS28-ESR remission rates were similar
between monotherapy and combination therapy.
Comparable therapeutic responses with TCZ monotherapy
and combination therapy have also been observed in clinical
trials [27,28]. The CDAI remission rates were lower than the
DAS28-ESR remission rates; this may be explained by the
components included in the index and score calculation.
TCZ influences ESR, thus affecting DAS28-ESR; the CDAI
does not use acute phase reactants in its calculation [29].
Changes in DAS28-ESR were affected by TCZ, presumably
leading to favorable improvement in efficacy evaluations.

The study design of this PMS study was less restrictive
than that of phase III studies and confounders within the
study (e.g. BMI and concomitant medication) can cause bias
in the signal-to-noise ratio [30]. Also, this study did not
have a control group; all patients received TCZ.

Conclusions

The results of this real-world study demonstrate that TCZ-
SC is a tolerable and effective treatment for patients with
RA. Safety results were consistent with the known safety
profile of TCZ, and no new safety concerns were observed.
TCZ-SC potentially reduced the disease activity in TCZ-
naïve patients and maintained remission in the TCZ-IV-SC
group. TCZ-SC has promising potential to play an import-
ant role in the treatment strategy for RA, either as mono-
therapy or in combination with csDMARDs such as
methotrexate.
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