








Figure 1. Patient disposition. AE: adverse event; TCZ: tocilizumab.

2 patients, and their respective JIA ACR responses were
changed from 50 and 70 before anti-TCZ antibody devel-
opment to 0 and 30 at the last observation point.

Grade 3 neutropenia (500 to < 1000/ml) was reported in
12 patients (17.9%), and grade 4 neutropenia (< 500/ml)
was reported in 1 patient (1.5%). All decreases in neutrophil
counts were transient. The patient with grade 4 neutropenia
(single occurrence) had a preceding event of disease flare
and had received treatment with intravenous corticosteroids
and cyclosporine for the episode. This patient was the one
identified as a definite MAS case by an independent safety
committee after the end of study. No temporally associated
serious infections were reported after the development of
grade 3 or 4 neutropenia. All patients who developed
neutropenia restarted TCZ treatment after they had
recovered. No cases of neutropenia were reported in these
patients after they restarted TCZ treatment without
preventive administration of granulocyte colony stimulating
factor.

Mean levels of liver enzyme remained stable over the
course of the study. Grade 3 elevations [> 5 to 20 upper
limit of normal (ULN)] in ALT and AST levels occurred in
6 patients (9.0%) and 4 patients (6.0%), respectively. Grade
4 elevations (> 20 ULN) in these enzymes occurred in 2
patients (3.0%) and 1 patient (1.5%), respectively. Grade 3
or 4 transaminase increases appeared to be associated with
other preceding events (disease flares or infections),
although a causal relationship with TCZ could not be
excluded. Grade 4 transaminase elevation in 1 patient
improved to grade 2 during the study period. Grade 3 or
grade 4 transaminase elevations in other patients improved
to normal range during the study period. Mean total choles-

terol levels also were not increased during the study,
although 8 patients (11.9%) experienced grade 2 elevations
in total cholesterol (> 300—400 mg/dl), and 1 patient (1.5%)
had a grade 3 elevation (> 400-500 mg/dl). Because total
cholesterol elevations normalized when the corticosteroid
dose was tapered, lipid-lowering agents were not required in
the 9 patients with grade 2 or 3 total cholesterol elevations.

Effectiveness. Response rates attained early in the TCZ
treatment period were maintained throughout the LTE study
period (Figure 2). At Week 168, JIA ACR 30, 50, 70, 90, and
100 response rates were 80.3% (49/61; 95% CI:
68.2-89.4%), 80.3% (49/61; 95% CI: 68.2-89.4%), 75.4%
(46/61; 95% CI: 62.7-85.5%), 60.7% (37/61; 95% CI:
47.3-72.8), and 18.0% (11/61; 95% CI: 9.4-30.0), respec-
tively. Improvements in individual JIA ACR core compo-
nents [physician global assessments, patient global assess-
ments, CHAQ (Japanese version), number of active joints,
number of joints with loss of movement, and ESR] seen
within the first 12 to 48 weeks of TCZ treatment were
maintained across 168 weeks in the LTE (Figure 3). There
was no difference in effectiveness between the bio-
logic-naive patients and the biologic-prior use patients.

All 67 patients were receiving oral corticosteroids at
baseline (mean daily dose, 0.51 mg/kg prednisolone or
equivalent). Mean daily corticosteroid doses gradually
decreased during TCZ treatment (Figure 4). Twenty-two
patients (32.8%) completely discontinued corticosteroids
during TCZ therapy. In addition, 16 patients (23.9%) could
decrease their corticosteroid dose by at least 70%, and 9
patients (13.4%) could decrease their corticosteroid dose by
at least 50% during the study period without disease flare.
Another indirect measure of improved disease state was

—| Personal non-commercial use only. The Journal of Rheumatology Copyright © 2014. All rights reserved. I—

762

The Journal of Rheumatology 2014, 41:4; doi:10.3899/jrheum.130690

Downloaded on August 11, 2024 from www.jrheum.org



Table 2. Summary of the most common adverse events (> 5 events/100 patient-years).

System Organ Class Condition* Events, Events per 100
n Patient-Years
Infections and infestations Nasopharyngitis 305 133.8
Upper respiratory tract infection 167 73.3
Gastroenteritis 111 48.7
Pharyngitis 46 20.2
Bronchitis 37 16.2
Influenza 25 11.0
Otitis media 19 83
Hordeolum 16 70
Bronchitis, acute 13 5.7
Gastroenteritis, viral 13 5.7
Pneumonia 12 53
Rhinitis 12 53
Laboratory test abnormalities Alanine aminotransferase increased 33 14.5
Aspartate aminotransferase increased 27 11.8
Blood lactate dehydrogenase increased 21 9.2
Neutrophil count decreased 18 79
Lymphocyte count decreased 17 7.5
Blood cholesterol increased 15 6.6
Beta-N-acetyl-D-glucosaminidase increased 12 53
Gastrointestinal disorders Diarrhea 17 75
Vomiting 16 70
Constipation 15 6.6
Stomatitis 15 6.6
Abdominal pain 13 5.7
Skin and subcutaneous tissue disorders Eczema 46 20.2
Urticaria 28 123
Heat rash 14 6.1
Rash 12 53
Respiratory, thoracic, and mediastinal disorders ~ Upper respiratory tract inflammation 59 259
Rhinitis, allergic 12 53
Injury, poisoning, and procedural complications  Arthropod sting 35 15.4
Contusion 14 6.1
Nervous system disorders Headache 13 5.7

*Preferred term.

improvement of anemia. Mean hemoglobin concentration
increased by about 2 g/dl from baseline to Week 168,
reflecting improvement in anemia of chronic inflammation.

During the LTE study, the mean TCZ treatment interval
was 15.2 days. The treatment interval was stable during the
study period. The maximum treatment interval in this study
was 81.6 weeks. Anti-TCZ antibody was not determined
after TCZ treatment was restarted. The TCZ treatment
interval was shortened to less than 10 days in 35 patients.
During the shortened treatment intervals, the incidence rate
of AE was not increased compared with the 2-week
treatment period.

DISCUSSION

In this LTE study, treatment with TCZ without MTX for a
mean duration of 3.4 years (177 weeks) and up to 5 years
resulted in sustained clinical improvements in children with
active sJIA. The effectiveness of TCZ was well maintained,
with JIA ACR 50/70/90/100 responses at Week 168 of
80.3%, 75.4%, 60.7%, and 18.0%, respectively. Most

patients were able to reduce their corticosteroid doses over
time when treated with TCZ. In total, 22 patients (32.8%)
completely discontinued corticosteroids during TCZ
therapy. In addition, 16 patients (23.9%) could decrease
their corticosteroid dose by at least 70%, and 9 patients
(13.4%) could decrease their corticosteroid dose by at least
50% during the study period without disease flare. Given
that the previous report showed that high-dose cortico-
steroids inhibit growth in patients with sJIA and that growth
improved in patients who decreased their corticosteroid
dose!319, the corticosteroid-tapering effect of TCZ shown in
our study may be beneficial for improving growth in
patients with sJIA.

Patients with chronic inflammation often show mild to
moderate chronic anemia that is driven largely by hepcidin,
a peptide hormone induced by IL-62°. IL-6 receptor
inhibition by TCZ treatment resulted in marked improve-
ment in anemia associated with active sJIA, potentially in
part because of amelioration of hepcidin overproduction.

The longterm safety profile of TCZ was consistent with
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Table 3. All serious adverse events.

Condition* Events, Events
n per 100
Patient-Years

System Organ Class

Infections and infestations Gastroenteritis 12 53
Pneumonia 7 3.1
Bronchitis 2 0.9
Subcutaneous abscess 2 09
Cellulitis 2 09
Nasopharyngitis 2 0.9
Peritonsillar abscess 1 04
Varicella 1 04
Infectious enteritis 1 04
Skeletal disorders Juvenile arthritis 4 1.8
Arthralgia 2 09
Arthritis 1 0.9
Aseptic necrosis bone 1 09
Laboratory test abnormalities Alanine aminotransferase increased 5 22
Aspartate aminotransferase increased 5 22
Neutrophil count decreased 1 04
Lymphocyte count decreased 1 04
Immune system disorders Anaphylactoid reaction 2 09
Hepatobiliary disorders Hepatic function abnormality 2 09
Surgical and medical procedures Cataract operation 4 1.8
Blood and lymphatic system disorders Lymphadenitis 1 04
Metabolism and nutrition disorders Hypoglycemia 1 04
Eye disorders Cataract 1 04
Respiratory, thoracic, and mediastinal disorders Asthma 1 04
Gastrointestinal disorders Inguinal hernia 2 09
Ileus 2 0.9
Enterocolitis 1 04
Gastrointestinal hemorrhage 1 04
Abdominal pain 1 04
Duodenal perforation 1 04
Intussusception 1 04
Skin and subcutaneous disorders Erythema multiforme 1 04
Rash 1 04
Urticaria 1 04
General disorders and administration site conditions ~ Chest pain 1 04
Pyrexia 1 04
Injury, poisoning, and procedural complications ~ Femur fracture 1 04
Joint dislocation 1 04

* Preferred term.

that of previous findings in sJIA'21% and rheumatoid
arthritis (RA)2!. Although serious AE and infections were
reported more frequently in our study than in clinical trials
of TCZ in adult patients with RA or in the Western sJIA
study (i.e., the TENDER study”), 54% of reported serious
AE (predominantly upper respiratory tract infections and
gastroenteritis) were mild. Because sJIA can progress to
fatal complications such as MAS, sJIA patients with mild
AE in our study tended to be hospitalized for careful
monitoring more frequently than adult patients enrolled in
TCZ trials. In addition, the relatively higher incidence rates
of mild infection are not unexpected given the vulnerable
school-age patient population, which is susceptible to the
endemics of seasonal infectious disease. Careful monitoring

is needed for these patients during treatment of infection,
even if the symptom and/or sign of inflammation is mild.
Overall, 4 patients tested positive continuously for anti-TCZ
antibodies. These patients experienced mild to moderate
infusion reactions, and 2 of them showed decreased effec-
tiveness of TCZ. These patients were withdrawn from the
study. Although we do not have any data for the patients
who continuously received TCZ treatment and developed
anti-TCZ antibody, physicians should suspect the devel-
opment of anti-TCZ antibody and take appropriate steps if a
sudden increase in disease activity or infusion reactions is
observed during TCZ treatment.

In our study, identification of 2 selected cases revealed
potential MAS cases that appeared to be associated with
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Figure 2. JIA ACR response rates (JIA ACR 30, JIA ACR 50, JIA ACR 70, JIA ACR 90, and JIA ACR 100) by
treatment week in the longterm extension study. JIA ACR: American College of Rheumatology core set for

juvenile idiopathic arthritis.

preceding infections and disease flares. In general, a
diagnosis of MAS can be difficult given similarities to
sepsis-like syndromes, virus-associated hemophagocytic
syndrome, or routine sJIA flares?2. In addition, the previous
study reported that the clinical symptoms and laboratory
findings of MAS in patients receiving TCZ therapy appeared
to be milder than those in patients not receiving TCZ
therapy?3. For these reasons, further research is needed to
confirm the effect of TCZ and other conventional/biologic
DMARD on the development of MAS.

A slight difference in the time course of lipid elevation
was noted in patients with sJIA treated with TCZ compared
with patients with other indications treated with TCZ
because elevated lipid levels subsided without
lipid-lowering agents when the corticosteroid dose was
tapered.

The results of our LTE study suggest that the overall
benefit/risk profile of TCZ in children with sJIA is
acceptable given the severity of the disease and the observed
improvements in clinical symptoms and the cortico-
steroid-tapering effects associated with TCZ treatment.
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