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ABSTRACT
Objectives To evaluate the long-term efﬁcacy and
safety of subcutaneous (SC) tocilizumab (TCZ) versus
intravenous (IV) TCZ, including switching formulations, in
patients with rheumatoid arthritis (RA) and inadequate
response to disease-modifying antirheumatic drugs
(DMARDs).
Methods Patients (n=1262) were randomised 1:1 to
receive TCZ-SC 162 mg weekly (qw)+placebo-IV every
four weeks (q4w) or TCZ-IV 8 mg/kg q4w+placebo-SC
qw in combination with DMARD(s). After a 24-week
double-blind period, patients receiving TCZ-SC were rerandomised 11:1 to TCZ-SC (n=521) or TCZ-IV (TCZ-SC–
IV, n=48), and patients receiving TCZ-IV were rerandomised 2:1 to TCZ-IV (n=372) or TCZ-SC (TCZ-IV–
SC; n=186). Maintenance of clinical responses and safety
through week 97 were assessed.
Results The proportions of patients who achieved
American College of Rheumatology (ACR)20/50/70
responses, Disease Activity Score in 28 joints remission
and improvement from baseline in Health Assessment
Questionnaire Disability Index ≥0.3 were sustained
through week 97 and comparable across arms. TCZ-SC
had a comparable safety proﬁle to TCZ-IV through week
97, except that injection site reactions (ISRs) were more
common with TCZ-SC. Safety proﬁles in patients who
switched were similar to those in patients who received
continuous TCZ-SC or TCZ-IV treatment. The proportion of
patients who developed anti-TCZ antibodies remained
low across treatment arms. No association between antiTCZ antibody development and clinical response or
adverse events was observed.
Conclusions The long-term efﬁcacy and safety of TCZSC was maintained and comparable to that of TCZ-IV,
except for ISRs. Proﬁles in patients who switched
formulations were comparable to those in patients who
received TCZ-IV or TCZ-SC. TCZ-SC provides additional
treatment options for patients with RA.
Trial registration number NCT01194414.
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Rheumatoid arthritis (RA) is a chronic, progressive
disease associated with inﬂammation and degeneration of the joints and surrounding tissue.
Treatments that have demonstrated efﬁcacy with a
favourable safety proﬁle, such as antitumor necrosis

factor inhibitors (aTNFs), an interleukin 6 (IL-6)
receptor antagonist, a Janus kinase inhibitor and a
T-cell co-stimulator are available.1 However, when
faced with multiple choices, patients have demonstrated a preference for subcutaneous (SC) over
intravenous (IV) therapies.2 3
Tocilizumab (TCZ) is a recombinant humanised
monoclonal antibody directed against the human IL-6
receptor. Intravenous TCZ (TCZ-IV) is approved in
over 100 countries and has demonstrated efﬁcacy
with a well-established safety proﬁle in patients with
RA.4–9 Subcutaneous TCZ (TCZ-SC) has demonstrated efﬁcacy with a similar safety proﬁle as
TCZ-IV10–13 and has been approved in the USA,
Switzerland, Canada, Japan, and the European Union.
The phase III SUMMACTA study evaluated the
efﬁcacy and safety of TCZ-SC in combination with
disease-modifying antirheumatic drugs (DMARDs)
in patients with moderate-to-severe RA and inadequate response to ≥1 DMARD.10 SUMMACTA
met its primary endpoint and demonstrated noninferiority of TCZ-SC 162 mg weekly (qw) to
TCZ-IV 8 mg/kg every 4 weeks (q4w) with regard
to the American College of Rheumatology 20
(ACR20) response at week 24. TCZ-SC had a safety
proﬁle comparable to TCZ-IV.10 To assess the longterm efﬁcacy and safety of TCZ-SC, data up to week
97 from the SUMMACTA study are evaluated here.

PATIENTS AND METHODS
Participants
Patient selection criteria were previously described.10
All patients had an inadequate response to ≥1
DMARD, and ≤20% had an inadequate response to
aTNF(s). Patients continued to receive ≥1 nonbiological DMARD at the stable pre-entry dose.

Study design
SUMMACTA was a 97-week, randomised, doubledummy, active-controlled, parallel-group, multicentre phase III trial with a 24-week double-blind (DB)
period followed by a 72-week open-label (OL)
extension, with a 1-week dose interruption at week
24 before the ﬁrst OL dosing at week 25 (ﬁgure 1).
Patients were stratiﬁed by geographic region and
body weight (<60, 60 to <100 or ≥100 kg). At
baseline, patients were randomised 1:1 to receive
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TCZ-SC 162 mg qw+placebo-IV q4w or TCZ-IV 8 mg/kg q4w
+placebo-SC qw for the 24-week DB period. At week 24,
patients in the TCZ-SC arm were re-randomised 11:1 to either
continue to receive TCZ-SC or switch to TCZ-IV (TCZ-SC–
IV), whereas patients in the TCZ-IV arm were re-randomised
2:1 to receive either TCZ-IV or TCZ-SC (TCZ-IV–SC).

Outcomes and assessments
Efﬁcacy was assessed in the DB period at weeks 2, 4 and every
four weeks thereafter and in the OL period at weeks 37, 49, 73
and 97 and/or at early withdrawal. Clinical assessments included
ACR20/50/70; Disease Activity Score in 28 joints using erythrocyte sedimentation rate (DAS28-ESR) remission (DAS28 <2.6)
and DAS28-ESR low-disease activity (LDA; DAS28 <3.2);
Clinical Disease Activity Index (CDAI) remission (CDAI ≤2.8)
and Boolean remission; withdrawal due to lack of therapeutic
response; Health Assessment Questionnaire Disability Index
(HAQ-DI) response (HAQ-DI score decreases of ≥0.3); and
changes in HAQ-DI score. TCZ serum concentration was monitored for pharmacokinetic (PK) analysis. Pharmacodynamic (PD)
parameters included C reactive protein (CRP) level and ESR.

Safety and immunogenicity
Safety was assessed throughout the study and for 8 weeks after
week 97 or early withdrawal. Assessments included adverse
events (AEs) and laboratory parameters at weeks 2, 4 and every
four weeks thereafter. Anti-TCZ antibodies were assessed as previously described.10

Statistical methods
The intent-to-treat (ITT) population was used for all laboratory
analyses and included patients who completed 24 weeks of DB
treatment, were re-randomised at week 24 and received ≥1
TCZ dose after re-randomisation. Efﬁcacy analyses included
patients who also had a valid assessment at the time point analysed (completer analysis).
The ITT-PK population included all patients eligible for the
ITT population who provided ≥1 sample evaluable for PK analysis. The safety population included all patients who received
≥1 dose of study drug and had ≥1 postdose safety assessment.
Subgroup analyses for DAS28 remission and safety were conducted in all body weight categories.

RESULTS
Patient disposition and baseline characteristics
A total of 1136 patients completed week 24 and 1135 entered
the OL period (ﬁgure 2). The ITT population consisted of 521

patients in the TCZ-SC arm, 372 in the TCZ-IV arm, 186 in the
TCZ-IV–SC arm and 48 in the TCZ-SC–IV arm. During the OL
period, safety-related withdrawals occurred in 37 patients (7.1%)
in the TCZ-SC arm, 24 (6.5%) in the TCZ-IV arm, 14 (7.5%) in
the TCZ-IV–SC arm and 2 (4.2%) in the TCZ-SC–IV arm.
Baseline demographics and clinical characteristics were
balanced across arms (see online supplementary table S1);
exceptions were the proportions of patients positive for anticitrullinated protein antibody (ACPA) and rheumatoid factor,
which were lower in the TCZ-SC–IV arm than the TCZ-SC arm
and higher in the TCZ-IV–SC arm than the TCZ-IV arm.
Additionally, patients who received previous aTNFs were higher
in the TCZ-SC–IV arm than the TCZ-SC arm and lower in the
TCZ-IV–SC arm than the TCZ-IV arm. In the TCZ-SC–IV arm,
oral glucocorticoid use was lower and RA duration was longer
compared with other arms.

Efﬁcacy
The proportions of completer patients who achieved an ACR20
response at week 97 were 83.6% in the TCZ-SC arm and
83.3% in TCZ-IV arm compared with 75.5% and 78.2%,
respectively, at week 24 (ﬁgure 3A). In the TCZ-IV–SC and
TCZ-SC–IV arms, ACR20 responses were maintained after
switching (weeks 24, 97: TCZ-IV–SC 79.6%, 88.5%; TCZ-SC–
IV 68.8%, 82.5%; ﬁgure 3B). ACR50/70 responses were similar
to ACR20 responses across all arms. The ACR responses analysed in the ITT population showed similar results (see online
supplementary ﬁgure S1).
The proportions of patients achieving DAS28 remission were
similar in all groups at week 24 (≈37%) and were maintained to
week 97 (TCZ-SC 53.4%, TCZ-IV 46.4%, TCZ-IV–SC 55.6%,
TCZ-SC–IV 50.0%; ﬁgure 3C). Similar results were observed
for DAS28 LDA (weeks 24, 97: TCZ-SC 54.5%, 67.0%;
TCZ-IV 49.7%, 61.4%; TCZ-IV–SC 56.8%, 66.0%; TCZ-SC–
IV 57.4%, 67.5%). Following the 24-week randomised controlled trials, 25 (5.0%) and 24 (6.8%) patients at weeks 49 and
11 (2.5%) and 7 (2.3%) at week 97 in the TCZ-SC and TCZ-IV
arms, respectively, achieved their ﬁrst DAS28 remission status.
The proportions of patients who achieved HAQ-DI response
at week 97 were comparable between the TCZ-SC and TCZ-IV
arms (TCZ-SC 72.4%; TCZ-IV 69.1%) and were sustained
after switching (TCZ-IV–SC 71.0%; TCZ-SC–IV 56.4%;
ﬁgure 3D). The mean HAQ-DI score improved from ≈1.6 at
baseline (see online supplementary table S1) to ≈1.0 in all arms
at week 24 and was maintained or decreased through week 97.
The proportions of patients achieving CDAI remission were
maintained from week 24 through week 97 in the TCZ-SC and
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Figure 1 Study design. All patients continued to receive ≥1 permitted traditional disease-modifying antirheumatic drug at the stable pre-entry
dose as prescribed by the treating physician. DB, double-blind; DI, dose interruption; IV, intravenous; OL, open-label; qw, weekly; q4w, every
four weeks; R, randomisation; SC, subcutaneous; TCZ, tocilizumab.
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TCZ-IV arms (weeks 24, 97: TCZ-SC 13.5%, 27.2%; TCZ-IV
15.0%, 24.1%). Rates were similar at week 97 in patients who
switched (TCZ-IV–SC 27.3%, TCZ-SC–IV 30.0%). Similar
observations were noted for Boolean remission (see online supplementary ﬁgure S2).
In all body weight categories, the proportions of patients who
achieved DAS28 remission were maintained from week 24
through week 97 (see online supplementary ﬁgure S3).

Pharmacokinetics and pharmacodynamics
The mean TCZ concentrations in patients receiving TCZ-SC
were approximately twice those in patients receiving TCZ-IV
through week 97, consistent with observations through week
24. In patients who switched, concentrations were comparable
to those in patients who received TCZ-SC or TCZ-IV continuously. In both switch arms, steady-state TCZ concentrations
from week 25 onwards were not affected by the original dosing
regimens (ﬁgure 4).
Mean CRP concentrations decreased to below the upper limit
of normal (ULN; 0.99 mg/dL) after the ﬁrst dose of TCZ and
remained within normal range through week 97 in all arms (see
online supplementary ﬁgure S4). Mean ESR decreased during
the ﬁrst eight weeks in both TCZ-IV and TCZ-SC arms and
remained low to week 97 in all arms (see online supplementary
ﬁgure S5).
70

Safety
The safety proﬁle of TCZ-SC remained stable over time. At
week 97, AEs and serious AE (SAE) rates were comparable in
the TCZ-SC and TCZ-IV arms, with the exception of injection
site reactions (ISRs), which occurred more frequently in patients
receiving TCZ-SC than in patients receiving TCZ-IV; however,
the overall frequency of ISRs decreased over 97 weeks. All ISRs
were Common Terminology Criteria for Adverse Events grade 1
or 2. The most common ISR symptom was erythema.
The safety proﬁles in patients who switched were similar to
those continuing TCZ-SC or TCZ-IV (table 1 and see online
supplementary table S2). Patient-year (PY)-adjusted AE rates in
the TCZ-IV–SC arm were comparable to those in the TCZ-IV
arm. Some AE rates were higher in the TCZ-IV–SC arm, but
95% CIs were wide and overlapped with the TCZ-IV arm;
exceptions were hypersensitivity rates, which were lower, and
ISR rate, which was higher than the TCZ-IV arm. The higher
ISR rate after switching from TCZ-IV to TCZ-SC can be
explained by multiple ISR episodes in ﬁve patients who reported
≥1 ISR symptom after almost every SC injection. The ISR
events were generally non-serious (grade 1). Only one patient
(TCZ-IV–SC arm) withdrew due to an ISR (erythema). None of
the ISR symptoms in the TCZ-IV–SC arm were reported as
SAEs. Although PYs in the TCZ-SC–IV arm were low (66.2 PY),
PY-adjusted AE rates were overall comparable with those in the
TCZ-SC arm.
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Figure 2 Patient disposition over 97 weeks. All patients received ≥1 dose of study drug and were eligible for inclusion in the intent-to-treat (all
patients who received ≥1 dose of study drug) and safety (all patients who received ≥1 dose of TCZ and had ≥1 postdose safety assessment)
populations. AE, adverse event; IV, intravenous; OL, open-label; qw, weekly; q4w, every 4 weeks; SC, subcutaneous; TCZ, tocilizumab.
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Infection rates decreased over time in all arms. Infections
were the most commonly reported AEs (TCZ-SC 63.2%,
TCZ-IV 57.8%, TCZ-IV–SC 17.7%, TCZ-SC–IV 56.3%) and
led to withdrawal in 17 patients (2.7%) in the TCZ-SC arm, 12
(1.9%) in the TCZ-IV arm, 8 (4.3%) in the TCZ-IV–SC arm
and 0 in the TCZ-SC–IV arm.
SAE rates were generally stable, consistent over 97 weeks, and
comparable between the TCZ-SC and TCZ-IV arms. Serious
infection rates were maintained over time. The rate of serious
infections per 100 PY in the TCZ-IV–SC arm was higher (6.65
(95% CI 3.87 to 10.64)) than in the TCZ-IV arm (3.92 (95%
CI 2.68 to 5.53)); however, the 95% CIs overlapped. The most
common serious infections occurring in ≥2 patients in the
TCZ-SC, TCZ-IV and TCZ-IV–SC arms were cellulitis and
pneumonia. Only one serious infection (diverticulitis) was
reported in the TCZ-SC–IV arm. Opportunistic infection rates
were consistent over time and were atypical pneumonia (patient
withdrawn), bronchopulmonary aspergillosis, oropharyngeal
candidiasis and pharyngeal abscess in the TCZ-SC arm; genital
herpes zoster and lepromatous leprosy ( patient withdrawn) in
the TCZ-IV arm; and genital herpes zoster, oropharyngeal candidiasis and Burkholderia pseudomallei infection (occurred in a

major endemic region, Thailand) in the TCZ-IV–SC arm. Ten
deaths were reported: four in the TCZ-SC arm (shock, cerebral
infarction, thrombosis and unknown cause), four in the TCZ-IV
arm (acute respiratory distress, cerebral infarction, sepsis and
idiopathic pulmonary ﬁbrosis) and two in the TCZ-IV–SC arm
(pneumonia and sepsis).
No anaphylaxis cases were identiﬁed (according to Sampson
criteria). Seven SAEs (ﬁve in the TCZ-SC arm and two in the
TCZ-IV arm) were observed within 24 h of infusion/injection
and evaluated as related to study treatment; of these, three were
medically consistent with hypersensitivity and led to study withdrawal (two in the TCZ-SC arm and one in the TCZ-IV arm).
One patient in the TCZ-SC arm and two in the TCZ-IV–SC arm
experienced medically conﬁrmed gastrointestinal perforations.
A similar frequency of elevated liver enzymes was observed in
all treatment arms; there were no Hy’s law cases. Most shifts in
aminotransferase levels were from normal at baseline to ≤3×
the ULN and occurred at a single time point only. The number
of patients who experienced an alanine aminotransferase elevation ≥3× ULN in ≥2 consecutive samples over time was low.
One patient experienced consecutive aspartate aminotransferase
elevations ≥3× ULN (see online supplementary table S3). Most
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Figure 3 Proportion of patients treated with either (A) subcutaneous tocilizumab (TCZ-SC; n=521) or intravenous tocilizumab (TCZ-IV; n=372) as
well as (B) patients who switched from TCZ-SC to TCZ-IV (TCZ-SC–IV; n=48) and vice versa (TCZ-IV–SC; n=186) achieving 20%, 50% and 70%
improvements per the American College of Rheumatology criteria (ACR20, ACR50 and ACR70), (C) remission based on Disease Activity Score using
28 joints (DAS28 <2.6) and (D) Health Assessment Questionnaire-Disease Index (HAQ-DI) response (HAQ-DI score decreases of ≥0.3) from baseline
over 97 weeks (intent-to-treat population). The ns refer to completer analysis. For TCZ-SC and TCZ-IV, this refers to patients who continued on
TCZ-SC or TCZ-IV from baseline through the open-label period; patients who switched are not included in this population. If a patient withdrew
prior to week 97 but had efﬁcacy measurements between weeks 85 and 96, the patient was still counted for efﬁcacy analysis but not as a patient
who completed week 97. qw, weekly; q4w, every four weeks.
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Figure 4 Mean (±SD) tocilizumab (TCZ) serum concentration over
time (ITT-PK population) in patients treated with either subcutaneous
TCZ (TCZ-SC; n=521) or intravenous TCZ (TCZ-IV; n=372) as well as
patients who switched from TCZ-SC to TCZ-IV (TCZ-SC–IV; n=48) and
vice versa (TCZ-IV–SC; n=186). ITT, intent-to-treat; PK,
pharmacokinetic; qw, weekly; q4w, every four weeks.

cases of neutropenia were newly occurring. The majority of
events occurred at one or two consecutive visits (see online supplementary table S3). Also, 10 patients (1.9%) in the TCZ-SC
arm, 10 (2.7%) in the TCZ-IV arm, 2 (1.1%) in the TCZ-IV–SC
arm and 0 in the TCZ-SC–IV arm experienced grade 3 or 4
neutropenia on ≥2 consecutive visits. One patient (0.5%) in the
TCZ-IV–SC arm had a serious infection of laryngitis (grade 3)
that corresponded with grade 4 neutropenia. Neutropenia AEs
leading to withdrawal remained low over time: four patients in
the TCZ-SC arm and three in the TCZ-IV withdrew at week 97
versus one patient in each arm at week 24. No withdrawals due
to neutropenia AEs occurred in either switch arm. Most patients
maintained a platelet count above the lower limit of normal
throughout treatment. One patient in the TCZ-IV arm experienced grade 3 thrombocytopenia (no grade 4; see online supplementary table S3). There was no association between grade 3 or
4 thrombocytopenia and serious bleeding events. The proportion of patients reporting shifts in total cholesterol, low-density
lipoprotein (LDL) cholesterol, high-density lipoprotein (HDL)
cholesterol and triglycerides after initiation of TCZ was higher
in the TCZ-SC arm than the TCZ-IV arm (total cholesterol
26.1% vs 21.0%; LDL 27.7% vs 23.2%; HDL 3.2% vs 3.9%;
and triglycerides 23.8% vs 17.5%) at week 97, consistent with
observations made at week 24 (see online supplementary
table S3).
With the exception of the TCZ-SC–IV arm, patients weighing
≥100 kg at baseline had higher rates of AEs/100 PYs compared
with patients in the lighter subgroups (see online supplementary
table S4). The incidence of SAEs was comparable in the
TCZ-SC and TCZ-IV arms across the lower body weight subgroups and higher in the TCZ-SC arm compared with the
TCZ-IV arm in the ≥100 kg subgroup. The overall SAE rate in
the TCZ-IV–SC arm was higher than in the TCZ-IV arm in each
of the weight subgroups, whereas in the TCZ-SC–IV arm, it was
lower than in the TCZ-SC arm.

Immunogenicity

Overview of cumulative AEs and serious AEs (SAEs) at week 97 (safety population*)
TCZ-SC 162 mg qw (n=631)

TCZ-IV 8 mg/kg q4w (n=631)

Rate/100 PY (95% CI) [no. of events]

24 weeks

97 weeks

24 weeks

97 weeks

TCZ-IV–SC (n=186)
97 weeks

TCZ-SC–IV (n=48)
97 weeks

No. of PYs of exposure
SAEs
Serious infections
Opportunistic infections†
Serious hypersensitivity events‡
Adjudicated malignancies§
Serious GI perforation events¶
Serious bleeding events
Deaths**

289.82
11.73 (8.12 to 16.39) [34]
3.11 (1.42 to 5.89) [9]
0.35 (0.01 to 1.92) [1]
0.69 (0.08 to 2.49) [2]
1.38 (0.38 to 3.53) [4]
0 (0 to 1.27) [0]
0.88 (0.24 to 2.25) [4]
0 (0 to 1.27) [0]

1013.26
14.61 (12.35 to 17.16) [148]
3.95 (2.82 to 5.38) [40]
0.39 (0.11 to 1.01) [4]
0.49 (0.16 to 1.15) [5]
0.89 (0.41 to 1.69) [9]
0.10 (0.00 to 0.55) [1]
0.49 (0.16 to 1.15) [5]
0.39 (0.11 to 1.01) [4]

288.39
14.91 (10.79 to 20.08) [43]
3.47 (1.66 to 6.38) [10]
0 (0 to 1.28) [0]
1.04 (0.21 to 3.04) [3]
0.69 (0.08 to 2.51) [2]
0 (0 to 1.28) [0]
1.00 (0.27 to 2.55) [4]
0.35 (0.01 to 1.93) [1]

816.53
15.43 (12.85 to 18.37) [126]
3.92 (2.68 to 5.53) [32]
0.24 (0.03 to 0.88) [2]
0.24 (0.03 to 0.88) [2]
0.73 (0.27 to 1.60) [6]
0 (0 to 0.45) [0]
0.86 (0.34 to 1.77) [7]
0.49 (0.13 to 1.25) [4]

255.75
19.55 (14.51 to 25.78) [50]
6.65 (3.87 to 10.64) [17]
1.17 (0.24 to 3.43) [3]
0 (0 to 1.44) [0]
0.78 (0.09 to 2.82) [2]
0.78 (0.09 to 2.82) [2]
0.39 (0.01 to 2.18) [1]
0.78 (0.09 to 2.82) [2]

66.19
9.06 (3.33 to 19.73) [6]
1.51 (0.04 to 8.42) [1]
0.00 (0 to 5.57) [0]
0 (0 to 5.57) [0]
1.51 (0.04 to 8.42) [1]
0 (0 to 5.57) [0]
0 (0 to 5.57) [0]
0 (0 to 5.57) [0]

*Data are included from the DB and OL periods for all treatment arms; therefore, safety analyses for the TCZ-IV and TCZ-SC arms include all data from patients who received TCZ-IV and TCZ-SC, respectively, up to week 24 (n=631 for each arm) as well as
those who remained on TCZ-IV and TCZ-SC during the OL period.
†Excludes tuberculosis. Up to the week 97 data cut-off, there was one case of latent tuberculosis in the TCZ-SC arm and zero in the other arms. In the TCZ-SC arm, there was one case each of serious atypical pneumonia, serious bronchopulmonary
aspergillosis, non-serious oropharyngeal candidiasis and serious pharyngeal abscess. In the TCZ-IV arm, events included one case each of non-serious genital herpes zoster and non-serious lepromatous leprosy. The events in the TCZ-IV–SC arm were one
case each of non-serious genital herpes zoster, non-serious oropharyngeal candidiasis and serious Burkholderia pseudomallei infection (the case occurred in Thailand, recognised as a major endemic region for B. pseudomallei).
‡Serious AEs occurring during or within 24 h of the injection/infusion, excluding injection site reactions, and not deemed to be unrelated to treatment by the investigator.
§All malignant and unspecified tumours, including non-melanoma skin cancer adverse events, were included.
¶Medically confirmed.
**Patients died of shock (Spain), cerebral infarction ×2 (Bulgaria and Russia), thrombosis (the USA), unknown cause (the USA), acute respiratory distress (Canada), sepsis ×2 (Lithuania and the USA), idiopathic pulmonary fibrosis (the USA) and pneumonia
(Canada).
AE, adverse event; DB, double-blind; GI, gastrointestinal; IV, intravenous; OL, open-label; PY, patient-year; qw, weekly; q4w, every four weeks; SAE, serious adverse event; SC, subcutaneous; TCZ, tocilizumab.
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postbaseline were low: 10 patients (1.6%) in the TCZ-SC arm,
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DISCUSSION
Efﬁcacy, safety and PK/PD proﬁles were maintained with continuous TCZ dosing through week 97. Efﬁcacy in the TCZ-SC
and TCZ-IV arms was comparable from weeks 24 to 97 for
ACR20/50/70 response, DAS28 remission and HAQ-DI
response rates. The efﬁcacy and safety proﬁle in patients who
switched formulations was comparable to that in patients who
remained on TCZ-IV or TCZ-SC. Lower ACR20/50/70 and
HAQ-DI response rates occurred in the TCZ-SC–IV arm compared with the TCZ-SC arm; however, these lower values were
observed from baseline through week 97. Differences may be
due to the lower number of patients in the TCZ-SC–IV arm or
to baseline differentiating factors in this group, such as shorter
RA duration, higher number of failed aTNFs, lower rates of
ACPA positivity and oral corticosteroid use. No new safety
signals were identiﬁed, and the safety of TCZ-SC observed at
week 24 was maintained with longer PYs. TCZ-SC had a safety
proﬁle similar to the known safety proﬁle of TCZ-IV, with the
exception of ISRs, which were more common with TCZ-SC.
In patients who switched formulations, the safety proﬁle was
comparable to patients who received the same formulation
throughout the study. AE rates in the TCZ-SC–IV arm were
comparable to those in patients who continued to receive
TCZ-SC. In the TCZ-IV–SC arm, PY-adjusted AE rates during
the OL period were generally comparable to those in the
TCZ-IV arm and lower than in the TCZ-SC arm. SAE rates
(including serious infections) were consistent over time up to
2 years. Serious infection rates were higher in the TCZ-IV–SC
arm compared with the TCZ-IV arm. However, for both arms,
SAE rates, including serious and opportunistic infections, had
overlapping CIs, indicating no signiﬁcant differences.
Investigation into possible differences suggested that no baseline
characteristics for age, weight, origin, prior aTNF treatment
failure, baseline corticosteroid use or comorbidities appeared to
favour the TCZ-IV arm. Comorbidities, such as diabetes,
chronic obstructive pulmonary disease (COPD) and tobacco use,
which predispose patients to infections, were comparable in the
TCZ-IV–SC arm and the TCZ-IV arm. While there was a higher
incidence of concurrent COPD in the TCZ-IV–SC arm (2.7%)
compared with the TCZ-IV arm (1.8%), fewer patients in the
TCZ-IV–SC arm (5.9%) had concurrent diabetes compared
with the TCZ-IV (9.4%) and TCZ-SC arms (7.8%).
Immunogenicity of biological therapy has been a concern for
healthcare providers. However, the proportions of patients who
developed anti-TCZ antibodies remained low and were comparable up to week 97 in all treatment arms, including the switch
arms. No correlation of anti-TCZ antibody development with
clinical response or AEs was observed.
In all treatment groups and body weight categories, DAS28
response rates were maintained with dose continuation and
after switching formulations. The data in the highest and lowest
weight categories for the TCZ-SC–IV arm should be interpreted
with caution due to the low number of patients in these groups.
Infection risk factors, such as diabetes and COPD, could explain
the numerically higher incidences of AEs in the TCZ-SC and
TCZ-IV arms among patients weighing ≥100 kg at baseline

compared with patients weighing <100 kg. A higher proportion
of patients in the ≥100 kg category had diabetes or COPD (diabetes: TCZ-SC 22.6%, TCZ-IV 17.5%; COPD: TCZ-SC 4.8%,
TCZ-IV 3.2%) compared with the 60 to 100 kg category (diabetes: TCZ-SC 6.6%, TCZ-IV 8.5%; COPD: TCZ-SC 2.8%,
TCZ-IV 1.7%) and the <60 kg category (diabetes: TCZ-SC
4.9%, TCZ-IV 2.1%; COPD: TCZ-SC 0%, TCZ-IV 2.7%).
The long-term efﬁcacy and safety of TCZ-SC was maintained
and remained comparable with that of TCZ-IV, with the exception of ISRs. Efﬁcacy in patients who switched between formulations was maintained, and safety proﬁles were similar to those
in patients who remained on TCZ-IV or TCZ-SC. Most AE
rates were comparable, with wide and overlapping 95% CIs.
TCZ-SC could provide a more convenient administration
option for patients with RA.
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