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ABSTRACT
Objectives To evaluate the safety and effectiveness of
tocilizumab (TCZ) in patients with systemic juvenile
idiopathic arthritis (sJIA) in real-world clinical settings in
Japan.
Methods Paediatric patients with sJIA initiating TCZ
between April 2008 and February 2012 and those
previously enrolled in clinical trials who initiated TCZ
before April 2008 were enrolled in a Japanese registry
surveillance programme. Safety and effectiveness
parameters were collected for 52 weeks.
Results Of 417 patients enrolled, mean age was
11.2 years and 48.0% were female. TCZ exposure was
407.0 patient-years (PYs). Baseline corticosteroid use
was higher than in clinical trials. Rates of total adverse
events (AEs) and serious AEs (SAEs) were 224.3/100 PYs
and 54.5/100 PYs, respectively, with SAEs higher than
previously reported. The most frequent AEs and SAEs
were infections and infestations (69.8/100 PYs and
18.2/100 PYs, respectively). 74 serious infections
occurred in 55 patients (18.2/100 PYs); higher than
previously reported. 26 macrophage activation syndrome
events were reported in 24 patients (6.4/100 PYs). Fever
and rash symptoms improved from baseline to week 52
(54.6% to 5.6% and 43.0% to 5.6%, respectively). At
4 weeks, 8 weeks and 52 weeks, 90.5%, 96.2% and
99.0% of patients achieved normal C reactive protein
levels (<0.3 mg/dL), respectively.
Conclusions These first real-world data demonstrated
that TCZ was well tolerated, with acceptable safety and
effectiveness in patients with sJIA. Higher incidences of
SAEs and serious infections may be due to differences,
such as corticosteroid use and concomitant diseases,
between patient populations enrolled in previously
reported clinical trials and this study.

INTRODUCTION
Systemic juvenile idiopathic arthritis (sJIA) is a
severe category of JIA characterised by prominent
systemic features, such as fever, rash and serositis,
and an onset before age 16 years. Patients are ini-
tially treated with non-steroidal anti-inflammatory
drugs. As symptoms persist, corticosteroids are
indicated.1 2 However, an estimated half of all
patients with JIA have been reported to have active
disease after a 10-year period of observation, and
long-term corticosteroid use has been associated
with severe adverse effects, such as excessive weight

gain, osteoporosis and growth suppression.3 4

Moreover, treatment with methotrexate has not
been shown to be effective in improving systemic
features in patients with JIA.5

Interleukin 6 (IL-6) is a proinflammatory cyto-
kine that is elevated in peripheral and synovial fluid
and signals through the inflammatory biomarker C
reactive protein (CRP). In patients with sJIA, IL-6
expression has been correlated with the extent and
severity of joint involvement, with fever, and with
platelet counts.2 6 The humanised antihuman IL-6
receptor monoclonal antibody tocilizumab (TCZ)
modulates IL-6 activity by blocking its binding to
the soluble and membrane-bound IL-6 receptor
and, consequently, lowers CRP levels. In clinical
trials of patients with sJIA, including two phase II
and two phase III trials, TCZ improved symptoms,
such as fever and rash, and laboratory measure-
ments, such as CRP, haemoglobin concentration
and platelet counts, in patients with sJIA.7–12

Adverse events (AEs) reported with TCZ treatment
in patients with sJIA included infections, neutro-
penia and abnormalities in liver function test
results. Most AEs were mild or moderate in severity
and typical of those noted with other biologic
agents, such as abatacept and canakinumab.13 14

Notably, no or few cases, which resolved, of macro-
phage activation syndrome (MAS) were reported.
On the basis of these results, TCZ was approved
for the treatment of sJIA in Japan in 2008 and in
the European Union and USA in 2011.
Clinical trials of TCZ in patients with sJIA had

specific inclusion criteria and excluded patients
with infections; concurrent medical or surgical con-
ditions; leucopenia; thrombocytopenia; or con-
comitant diseases of the nervous, renal, endocrine
or hepatic systems. Therefore, the data from these
clinical trials may not fully represent the safety and
effectiveness of TCZ for patients in real-world clin-
ical settings. As a condition of approval of TCZ for
the treatment of sJIA, the Japanese Health
Authority required that an all-patient registry post-
marketing surveillance (PMS) be conducted to
investigate the safety and effectiveness of TCZ in
real-world clinical settings in patients with sJIA. To
our knowledge, this single-arm observational study
is the first to evaluate the safety and effectiveness of
TCZ in patients with sJIA in real-world clinical
settings for as long as 52 weeks.
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METHODS
Patients
All paediatric patients with sJIA who initiated intravenous TCZ
in real-world settings in Japan between April 2008, when TCZ
was approved in this country for the treatment of sJIA, and
February 2012, were enrolled and observed in this 52-week
study. In addition, patients who were previously enrolled in a
clinical trial received TCZ prior to its approval in April 2008.
Safety parameters collected in these clinical trials were not
assessed in this PMS study. Following the clinical trials and TCZ
approval in 2008, these patients were enrolled in this study;
safety parameters were collected for 52 weeks.

Protocol
Patients were registered before initiating TCZ treatment.
Registration was centrally controlled, and data were collected
and evaluated by Chugai Pharmaceutical in collaboration with
the Chugai TCZ JIA Safety Evaluation Committee. Patients
were prescribed to receive intravenous TCZ 8 mg/kg once every
2 weeks. Dosing schedules were adjusted, within prescription
guidelines, to TCZ weekly depending on disease severity; this is
limited to cases in which improvement of symptoms is insuffi-
cient. No restrictions on the use of concomitant non-biologic
disease-modifying antirheumatic drugs or corticosteroids were
imposed. Patients were observed for 52 weeks or until discon-
tinuation of TCZ treatment. Patient characteristics, AEs and
effectiveness parameters were collected using case report forms.
MAS included events reported as MAS, suspected MAS and
hemophagocytic syndrome including physician-reported virus
-associated hemophagocytic syndrome. Infusion-related reac-
tions (IRRs) were defined as events developing within 24 h of
TCZ infusion and included potential allergic reactions. Anti-
TCZ immunoglobulin E (IgE) antibody testing was required, if
feasible, in all patients with events defined as IRRs. CRP was
recorded every 4 weeks. The systemic feature score was based
on the number of systemic manifestations present from eight
parameters of sJIA: rash; fever; cervical, axial or inguinal
lymphadenopathy; hepatomegaly; splenomegaly; and serositis.5

Statistical analysis
AEs were coded and classified using system organ classes and pre-
ferred terms according to the Medical Dictionary for Regulatory
Activities, V.16.1. Data from patients previously enrolled in a
clinical trial who initiated TCZ prior to April 2008 were
included in the safety analyses and excluded from the effective-
ness analyses. Data were analysed to report the proportion (95%
CI) of patients experiencing an event, and incidence rates were
presented as the number of events per 100 patient-years (PYs).
Each parameter of the systemic feature score was given a value of
1 (present) or 0 (absent), and a total score indicating the number
of parameters present was calculated as previously described
(range, 0 to 8).5 Paired t test was used to assess changes in sys-
temic feature score from baseline to week 52.

RESULTS
Patient disposition and baseline characteristics
A total of 417 patients, 52.0% (217/417) male and 48.0% (200/
417) female, were enrolled. One hundred and twenty-seven
patients (30.5%) who were previously enrolled in a clinical trial
who received TCZ were included. The mean (median) age was
11.2 (10.0) years and the mean (median) age at disease onset
was 5.4 (4.0) years. Patient demographics and baseline
characteristics are summarised in table 1. The most characteristic

systemic features of sJIA, fever and rash, were reported at base-
line in approximately one-third of patients. No systemic mani-
festations were observed at baseline in 61.2% (255/417) of the
patients. The proportion of patients who continued to receive
TCZ until the end of the observation period was 86.6% (361/
417), and the cumulative exposure to TCZ was 407.0 PYs. A
total 9.6% of patients (40/417) discontinued TCZ treatment,
including discontinuation because the treatment objective was
met (2.6% (11/417)). The most common reasons for discontinu-
ation for the remaining patients were AEs (4.1% (17/417)) and
insufficient response (1.4% (6/417)); 3.8% (16/417) were lost to
follow-up.

Safety
The overall incidence rate per 100 PYs for all AEs was 224.3
(table 2). After excluding patients preliminarily treated with
TCZ in a clinical trial, the incidence rate per 100 PYs for all
AEs was 233.8. AEs that led to TCZ discontinuation occurred

Table 1 Patient demographics and baseline characteristics

Characteristics Patients (N=417)

Sex, n (%)

Male 217 (52.0)

Female 200 (48.0)

Age, mean (±SD)/median (min, max), years 11.2 (7.2)/10.0 (0, 53)

Age at disease onset,* mean (±SD)/median (min, max),
years

5.4 (3.9)/4.0 (0, 17)

Disease duration,* mean (±SD)/median (min, max), years 5.8 (5.9)/4.1 (0, 35)

Patients presenting with disease symptoms (baseline), n (%)

Fever 149 (35.7)

Rash 119 (28.5)

Cervical lymphadenopathy 55 (13.2)

Axillary lymphadenopathy 16 (3.8)

Inguinal lymphadenopathy† 13 (3.1)

Hepatomegaly† 33 (7.9)

Splenomegaly† 27 (6.5)

Serositis† 28 (6.7)

Systemic feature score,† n (%)

0 255 (61.2)

1 35 (8.4)

2 53 (12.7)

≥3 73 (17.5)

Concomitant conditions, n (%)

Respiratory disease‡ 33 (7.9)

Cardiac functional disorders 4 (1.0)

Liver disorder 44 (10.6)

Renal dysfunction 13 (3.1)

Gastrointestinal tract disturbance 42 (10.1)

Diabetes mellitus 10 (2.4)

Prior biologic use, n (%) 13 (3.1)

Prior DMARD use, n (%) 181 (43.4)

Methotrexate 108 (25.9)

Prior corticosteroids use, n (%) 367 (88.0)

Corticosteroid dosage, mean (±SD), mg/kg/day 0.8 (2.7)

*N=398.
†N=416.
‡Respiratory disease included asthma, atelectasis, chronic bronchitis, bronchopulmonary
dysplasia, interstitial lung disease, pleurisy, pulmonary hypertension, allergic rhinitis and
sleep apnoea syndrome.
DMARD, disease-modifying antirheumatic drug; max, maximum; min, minimum.
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in 4.1% of patients (17/417). The most common AEs were
infections and infestations, with a rate of 69.8/100 PYs. The
second most common AEs were respiratory, thoracic and medi-
astinal disorders, with a rate of 34.9/100 PYs. Other frequently
reported (>10%) AEs were investigations, musculoskeletal and
connective tissue disorders, blood and lymphatic system disor-
ders, and gastrointestinal disorders, with incidence rates of 19.7,
17.0, 14.0 and 13.8/100 PYs, respectively. Frequently reported
AEs classified as investigations were decreased platelet count,
with an incident rate of 2.9/100 PYs, and decreased white cell
count, with an incident rate of 4.2/100 PYs.

The overall incidence rate per 100 PYs for serious AEs (SAEs)
was 54.5 (tables 2 and 3). Excluding patients preliminarily
treated with TCZ in a clinical trial, the incidence rate per 100
PYs of all SAEs was 62.3. SAEs that led to TCZ discontinuation
occurred in 3.4% of patients (14/417). The most common SAEs
were infections and infestations, with an incidence rate of 18.2/
100 PYs. The second most common SAEs were blood and
lymphatic system disorders, with a rate of 9.8/100 PYs. Other
frequent SAEs were investigations, musculoskeletal and connect-
ive tissue disorders, and gastrointestinal disorders, with

Table 3 Overview of commonly reported serious adverse events

Serious adverse events Tocilizumab exposure (N=417; 407.0 PYs)

Patients, n
(%)

Events,
n

Rate/100
PYs

Serious infections 55 (13.2) 74 18.2

Bacterial pneumonia 10 (2.4) 12 2.9

Gastroenteritis 8 (1.9) 9 2.2

Bronchitis 4 (1.0) 6 1.5

Cellulitis 3 (0.7) 3 0.7

Sepsis 3 (0.7) 3 0.7

Herpes zoster 3 (0.7) 3 0.7

Influenza 3 (0.7) 3 0.7

Pneumocystis jirovecii
pneumonia

2 (0.5) 2 0.5

Varicella 2 (0.5) 2 0.5

Macrophage activation syndrome 24 (5.8) 26 6.4

Serious infusion-related reactions 8 (1.9) 14 3.4

PYs, patient-years.

Table 2 Overview of adverse events and serious adverse events (SOC and preferred term >5%)

Tocilizumab exposure
(N=417; 407.0 PYs)

Adverse events* Serious adverse events*

Patients,
n (%)

Events,
n Rate/100 PYs

Patients,
n (%)

Events,
n Rate/100 PYs

Total events 289 (69.3) 913 224.3 117 (28.1) 222 54.5

Infections and infestations 171 (41.0) 284 69.8 55 (13.2) 74 18.2

Gastroenteritis 30 (7.2) 32 7.9 8 (1.9) 9 2.2

Influenza 30 (7.2) 33 8.1 3 (0.7) 3 0.7

Bronchitis 24 (5.8) 34 8.4 4 (1.0) 6 1.5

Pharyngitis 22 (5.3) 37 9.1 1 (0.2) 1 0.2

Nasopharyngitis 22 (5.3) 29 7.1 0 (0.0) 0 0.0

Respiratory, thoracic and mediastinal disorders 82 (19.7) 142 34.9 8 (1.9) 9 2.2

Upper respiratory tract inflammation 71 (17.0) 118 29.0 1 (0.2) 1 0.2

Investigations 44 (10.6) 80 19.7 13 (3.1) 18 4.4

Musculoskeletal and connective tissue disorders 59 (14.1) 69 17.0 15 (3.6) 17 4.2

Juvenile idiopathic arthritis 36 (8.6) 40 9.8 14 (3.4) 16 3.9

Blood and lymphatic system disorders 46 (11.0) 57 14.0 34 (8.2) 40 9.8

Haematophagic histiocytosis 24 (5.8) 26 6.4 24 (5.8) 26 6.4

Gastrointestinal disorders 42 (10.1) 56 13.8 10 (2.4) 15 3.7

Skin and subcutaneous tissue disorders 38 (9.1) 43 10.6 3 (0.7) 3 0.7

Hepatobiliary disorders 35 (8.4) 41 10.1 9 (2.2) 9 2.2

Hepatic function abnormal 29 (7.0) 33 8.1 6 (1.4) 6 1.5

General disorders and administration site conditions 24 (5.8) 32 7.9 7 (1.7) 9 2.2

Injury, poisoning and procedural complications 27 (6.5) 32 7.9 9 (2.2) 11 2.7

Eye disorders 12 (2.9) 18 4.4 0 (0.0) 0 0.0

Vascular disorders 14 (3.4) 17 4.2 3 (0.7) 4 1.0

Metabolism and nutrition disorders 12 (2.9) 14 3.4 0 (0.0) 0 0.0

Nervous system disorders 12 (2.9) 12 2.9 7 (1.7) 7 1.7

Renal and urinary disorders 7 (1.7) 7 1.7 4 (1.0) 4 1.0

Immune system disorders 5 (1.2) 5 1.2 1 (0.2) 1 0.2

Cardiac disorders 3 (0.7) 3 0.7 1 (0.2) 1 0.2

Surgical and medical procedures 1 (0.2) 1 0.2 0 (0.0) 0 0.0

*Adverse events and serious adverse events were classified using the Medical Dictionary for Regulatory Activities (MedDRA, V.16.1).
PYs, patient-years, SOC, system organ class.
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incidence rates of 4.4, 4.2 and 3.7/100 PYs, respectively (table
2). A total of 55 patients reported serious infections (18.2/100
PYs), with the most common being bacterial pneumonia (10
patients (2.9/100 PYs); table 3). Eight patients developed gastro-
enteritis (2.2/100 PYs). There were no reports of tuberculosis.
Two deaths (one due to vasculitis and cardiac failure and one
due to Pseudomonas infection, interstitial lung disease and
sepsis) were reported during the 52-week observation period.

There were 26 MAS events reported in 24 patients (6.4/100
PYs), 3 of whom had a history of MAS (table 3). Of these 26
MAS events, 2 were classified as definite MAS, 15 were probable
MAS, 3 events were virus -associated hemophagocytic syndrome
and 6 events were possible or non-MAS. Based on physician
reports, other than treatment with TCZ, sJIA itself was consid-
ered a potential contributing factor in 21 of the MAS events.
Infections were suspected to contribute to seven MAS events,
including three virus-associated hemophagocytic syndrome, and
treatment with a reduced corticosteroid dose contributed to two
MAS events. One MAS event did not require treatment and 25
required treatment, including intravenous corticosteroids and
ciclosporine. Of the 26 MAS events, 22 (84.6%) resolved, 2 did
not resolve, 1 improved and 1 had an unknown outcome.

A total of 7.2% of patients (30/417) reported IRRs at a rate
of 11.3/100 PYs. Symptoms associated with IRRs included
decreased or increased blood pressure, vomiting, flushing, fever,
urticaria, headache, rash, tachycardia, facial puffiness and chills.
Eight patients experienced 14 serious IRRs at a rate of 3.4/100
PYs. All events occurred between the second and fourth TCZ
infusion. All patients received additional treatment, including
antihistamines and corticosteroids; three patients received epi-
nephrine. All patients recovered or improved, one patient dis-
continued and seven (87.5%) continued TCZ treatment.
However, three of the seven patients experienced a subsequent
IRR reported as urticaria, decreased blood pressure, facial puffi-
ness and fever, which led to discontinuation in two of the three
patients. Of the eight patients who experienced serious IRRs,
six were tested for anti-TCZ antibodies (IgE) and five (83.3%)
were positive. Of the three patients who discontinued due to
serious IRRs, two developed anti-TCZ antibodies.

Effectiveness
Mean CRP levels decreased from a baseline level of 2.7 mg/dL
to 0.5 mg/dL 4 weeks after TCZ initiation. Levels remained

within normal range below 0.3 mg/dL from week 8 to week 52
(figure 1). At 4 weeks, 8 weeks and 52 weeks, 90.5%, 96.2%
and 99.0% of patients achieved normal CRP levels (<0.3 mg/
dL), respectively. The mean daily corticosteroid dosage
decreased from 0.9 mg/kg/day at baseline to 0.7 mg/kg/day after
4 weeks of TCZ treatment and to 0.5 mg/kg/day after 8 weeks.
The mean daily dosage continued to decrease gradually there-
after, to 0.2 mg/kg/day at week 52 (figure 2). Of 155 patients
who were receiving corticosteroids at baseline and received
TCZ for 48 weeks, 19 (12.3%) discontinued corticosteroids.

Overall, 251 patients reported systemic features at baseline
and week 52 (table 4). The proportion of patients who reported
fever, the most common systemic feature associated with sJIA,
decreased from 54.6% (137/251) at baseline to 5.6% (14/251)
at week 52. In addition, 125 of these patients had fever resolve
by week 52. The proportion of patients who reported rash, the
second most common sJIA symptom, decreased from 43.0%
(108/251) at baseline to 5.6% (14/251) at week 52. The mean
(±SD) systemic feature score significantly decreased from 1.6
(1.7) at baseline to 0.2 (0.6) at week 52 (p<0.0001).

DISCUSSION
This observational PMS study demonstrated for the first time
that intravenous TCZ was effective, with a tolerable safety
profile, in patients with sJIA treated in a real-world clinical
setting. The findings in this PMS were consistent with observa-
tions from a Japanese PMS study of patients with rheumatoid
arthritis treated with TCZ, with the most common AEs and
SAEs being infections and infestations.15 16 In addition, the
most frequently reported AEs were similar to those reported in
clinical trials of TCZ in patients with sJIA in Japan.10 11 17 The
incidence rates of SAEs (54.5/100 PYs) and serious infections
(18.2/100 PYs), however, were higher than those reported in
clinical trials of TCZ for sJIA by De Benedetti et al (SAEs: 25/
100 PYs; serious infections: 11/100 PYs) and Yokota et al
(SAEs: 34.7/100 PYs; serious infections: 13.2/100 PYs).12 17

Differences in patient populations between the current study
and clinical trials may account for the higher observed incidence
of SAEs and serious infections. High corticosteroid dosages can
contribute to increased risks of SAEs, especially infections, and
the mean corticosteroid dosages used at baseline were higher in
PMS patients than those in patients in clinical trials (0.8 mg/kg/
day in PMS vs 0.3 mg/kg/day and 0.5 mg/kg/day in clinical

Figure 1 Mean CRP levels in
patients with sJIA treated with TCZ
from baseline to week 52. Bars
represent SD. CRP, C reactive protein;
sJIA, systemic juvenile idiopathic
arthritis; TCZ, tocilizumab.
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trials).12 17 In addition, although the reported incidence rates in
the clinical trials were likely more accurate because AEs were
more closely monitored and therefore more rigorously
recorded, patients with previous treatment history and a
number of conditions were excluded. In contrast, the PMS
enrolled all patients with sJIA, regardless of severity in disease
activity or concomitant diseases. This may explain the findings
from a subanalysis that excluded the 127 patients preliminarily
treated with TCZ in a clinical trial and indicated that the inci-
dence of SAEs and serious infections was higher in patients who
initiated TCZ (62.3/100 PYs and 20.9/100 PYs, respectively)
than in patients who continued TCZ after participation in the
clinical trial (38.8/100 PYs and 12.7/100 PYs, respectively).

MAS is a severe complication of sJIA with high incidence and
poor outcomes, and is difficult to diagnose in the context of
sJIA because systemic features such as fever, hepatomegaly and
splenomegaly are common to both conditions.18 In published
studies, the incidence of MAS reported in patients with sJIA
who did not receive biologic treatment varied from 6.8% to
13%.19–21 The rate in our study was lower, although the result
of this study included all the MAS events which were reported
by physicians including suspected MAS. MAS has a poor prog-
nosis, with mortality rates of 8% to 22%.19 22 No patients died
due to MAS in the present study, indicating that early detection
and biologic treatment may have prevented fatalities. Notably,
most patients were asymptomatic and were diagnosed with
MAS based on test results. TCZ inhibition of IL-6 activity may

suppress clinical symptoms of MAS; therefore, patients should
be carefully monitored for clinical symptoms and for changes in
laboratory parameters, such as reduced platelet counts.23

Moreover, patients should be monitored for infections, espe-
cially viral infections, which are known risk factors for MAS24

and were suspected in seven of the MAS events reported.
Detailed information regarding MAS in patients with sJIA
treated with TCZ was previously reported.25

A total of eight patients experienced serious IRRs. All events
occurred between the second and the fourth TCZ infusion, and
three patients experienced a subsequent IRR during continuous
TCZ treatment. Of the eight patients with serious IRRs, six
were tested and five were positive for anti-TCZ antibodies. In
this study, patients without IRRs were not tested for anti-TCZ
antibodies. In the two phase III clinical trials performed by De
Benedetti et al and Yokota et al, patients were tested for
anti-TCZ antibodies independent of IRRs, and only 1.8% of
patients (2/112) and 7.5% (5/67), respectively, developed
anti-TCZ antibodies.12 17 These results suggest a higher positive
rate for anti-TCZ antibodies in patients with IRRs. Healthcare
providers should monitor patients with serious IRRs and vigi-
lantly evaluate patients for IRRs that can occur with continuous
treatment and subsequent to the first TCZ infusion.

TCZ effectiveness was assessed by CRP, daily corticosteroid
doses and systemic feature score. CRP levels decreased signifi-
cantly 4 weeks after initiation of TCZ treatment and remained
within normal limits throughout the observation period. TCZ
treatment was also conducive to corticosteroid tapering. The
mean daily corticosteroid dose decreased over 52 weeks, similar
to that observed in clinical trials.12 The systemic feature score
improved significantly from baseline to week 52. The propor-
tion of patients reporting symptoms associated with sJIA, such
as fever; rash; cervical, axillary and inguinal lymphadenopathy;
hepatomegaly; splenomegaly; and serositis decreased from base-
line to week 52 of TCZ treatment. To our knowledge, this is the
first study to demonstrate the effectiveness of TCZ regarding
the improvement of clinical symptoms associated with sJIA that
was maintained throughout the 52-week observation period.

Clinical trials are generally restricted to evaluating specific inter-
ventions with a focus on assessing the efficacy and safety of therap-
ies. They are designed to assess treatment effects in a highly
selected and homogeneous population.26 Healthcare providers
often underuse treatments due to the lack of data in patients who
do not meet the parameters of the clinical trial inclusion criteria.27

While collecting data in real-world settings can be challenging,

Figure 2 Mean daily corticosteroid
use from baseline to week 52. Bars
represent SD.

Table 4 Overview of systemic feature symptoms associated with
systemic juvenile idiopathic arthritis before and after tocilizumab
treatment

Symptom Patients reporting symptoms (N=251)

Baseline, n (%) Week 52, n (%)

Fever 137 (54.6) 14 (5.6)

Rash 108 (43.0) 14 (5.6)

Cervical lymphadenopathy 47 (18.7) 2 (0.8)

Hepatomegaly 27 (10.8) 10 (4.0)

Serositis 23 (9.2) 0 (0.0)

Splenomegaly 21 (8.4) 8 (3.2)

Axillary lymphadenopathy 14 (5.6) 1 (0.4)

Inguinal lymphadenopathy 11 (4.4) 0 (0.0)
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understanding the effectiveness and safety of therapies in sicker
and more complicated patients can provide reassurance for clini-
cians and offer valuable insights in regards to treatment choices.
Although clinical trials have demonstrated high efficacy and a
favourable safety profile for TCZ in patients with sJIA, until the
present study, data regarding its effectiveness in real-world settings
have been lacking. This PMS study had an observation period of
52 weeks, which allowed for long-term real-world data in patients
who may have not been included in a clinical trial. This study also
included 417 patients with sJIA, which allowed for a high degree
of heterogeneity in the patient population.

This study was limited by the absence of a control group;
therefore, further analyses will be necessary to confirm the
benefit-risk of TCZ treatment in patients with sJIA. Second, the
present study was not a clinical trial with a specific protocol for
dosage of TCZ and comedications, but rather an observational
study to investigate the safety and effectiveness of TCZ in real-
world clinical settings in patients with sJIA. These limitations in
the PMS observational study affect the possibility of generalising
the results.

In conclusion, the results of this study demonstrated that
TCZ was well tolerated and its safety profile was within an
acceptable range for patients with sJIA in real-world clinical set-
tings. Future studies, with a follow-up period beyond 52 weeks,
are needed in order to further establish the long-term use of
TCZ in patients with sJIA.
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