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Tocilizumab is a monoclonal antibody against interleukin-6 that has recently
emerged as an alternative treatment modality for juvenile idiopathic arthritis
(JIA). In the present study, we aimed to discuss the clinical and laboratory
findings and treatment response of JIA cases to tocilizumab therapy. This
retrospective study included 20 JIA patients aged between 0-18 years who
were followed up from 2014 to 2016 and received tocilizumab treatment
in our clinic. Treatment response could be not evaluated in two patients
since they developed anaphylactic reactions due to tocilizumab. Of the
remaining 18 patients, seven of them (38.9%) had polyarticular JIA, and
eleven (61.1%) had systemic JIA. Platelet counts, erythrocyte sedimentation
rate and C-Reactive protein (CRP) levels, active joint counts, and Juvenile
Arthritis Disease Activity Score 71 (JADAS71) were significantly decreased
at the third month in both polyarticular and systemic JIA, while there were
not any significant differences between the third and sixth months. All of the
patients with polyarticular JIA had low disease activity at six months. Eight
patients with systemic JIA had an inactive disease at six months, whereas
the remaining three patients had high levels of CRP without presence of
any clinical symptoms. Steroid treatment was terminated at the sixth month
in all patients except for three patients who continued to receive 0.05-0.25
mg/kg steroid treatment. Two patients developed thrombocytopenia, one
patient developed macrophage activation syndrome, and one patient had
elevated transaminases due to tocilizumab treatment. Previous studies have
shown that tocilizumab treatment is well-tolerated, effective, and safe for
use in JIA patients. In the present study, we also demonstrated the efficacy
of tocilizumab treatment in JIA patients from our clinic.
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Juvenile idiopathic arthritis (JIA) is one of the
most common chronic rheumatic diseases in
children. Diagnosis is made with the exclusion
of other causes in the presence of arthritis
lasting at least 6 weeks in children under 16
years of age. According to the International
League of Associations for Rheumatology
(ILAR) classification, JIA is divided into seven
subgroups: systemic, rheumatoid factor (RF)-
positive polyarticular, RF-negative polyarticular,
oligoarticular, psoriatic arthritis, enthesitis-
related arthritis (ERA), and unclassifiable
arthritis.!

There are published guidelines for the use

of biological therapies for patients with JIA.
According to these guidelines, it is recommended
to start biological treatment if the disease
activity is moderate-high, despite three-months
of methotrexate treatment in patients with
JIA.23 Tocilizumab is a recombinant human
monoclonal antibody developed against the
interleukin-6 (IL-6) receptor*. In recent years,
it has been shown to be effective and safe in
biologic drug resistant JIA cases.>®

In this study, we aimed to present the
clinical and laboratory findings and treatment
responses of JIA patients who were treated
with tocilizumab.
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Materials and Methods

The study group consists of JIA patients who
were treated with tocilizumab and followed
up between the years of 2014-2016 in the
Department of Rheumatology of Hacettepe
University Faculty of Medicine. All files were
evaluated retrospectively, and all patients were
anonymous. The study was approved by the
ethical committee of Hacettepe University
(GO17/921-19, 05, December, 2017).

Patients were classified as JIA according to
ILAR classification criterial. The medical
charts of JIA patients who had been treated
with tocilizumab were reviewed retrospectively
and demographic data, clinical manifestations,
laboratory findings, and Juvenile Arthritis
Disease Activity Score71 (JADAS71) at the
initiation, and third and sixth months of
treatment with tocilizumab were documented
from patient charts. Also, drug-induced side
effects were recorded. MEFV variant analysis
was also documented in medical files.

The JADAS71 score is a tool used to
evaluate disease activity. It is based on four
parameters: 1) physican’s global assessment of
disease activity on a 0-10 visual analog scale
(VAS); 2) patient’s/parent’s global disease
assessment of well-being on a 0-10 VAS; 3)
active joint numbers, evaluated in 71 joints;
and 4) erythrocyte sedimentation rate (ESR)
(normalized according to the 0-10 scale). It
is calculated by using the formula: physician
VAS + patient/parent VAS+active joint count+
ESR-20/10 (if the ESR<20, the score of 0 is
given; if>120, the score of 10 is given)? 8.

The response to tocilizumab was evaluated
according to disease activity at the third and
sixth months. The patients who had inactive
or low disease activity were classified as
responders to treatment. In patients with a
diagnosis of polyarticular JIA, inactive disease
was defined when the JADAS71 score was less
than 1 and when the low disease activity was
between 1.1-3.8.° Due to unavailability of the
standard threshold of JADAS71 for systemic
JIA patients, inactive disease or low disease
activity was defined as lack of fever, rash,
serositis, splenomegaly, lymphadenopathy,
and arthritis, as well as normal levels of ESR
and CRP and decreasing JADAS71 scores for
systemic JIA patients.!0

Tocilizumab Treatment in Juvenile Idiopathic Arthritis 181

All patients were screened for existing latent
and active tuberculosis at initiation of the
therapy and every 6 months. Tuberculin skin
test (TST) and chest X-rays were performed. A
positive TST result was accepted as a reaction
of 10 mm.

Tocilizumab treatment was given to patients
with polyarticular JIA once every four weeks
and to patients with systemic JIA once every
two weeks, with the dose of 10 mg/kg to
patients under 30 kg, and 8 mg/kg to patients
above 30 kgs.

Statistical Analyses

Statistical analyses were performed using
SPSS software version 21. Normality of the
distribution of variables was examined by
visual (histogram and probability graphs) and
analytical methods (Kolmogorov-Smirnov/
Shapiro-Wilk). Descriptive data were expressed
as median (minimum-maximum) values. The
Friedman test was used to compare the non-
normally distributed continuous parameters,
and Wilcoxon test was performed to test
significance of pairwise differences using
Bonferroni correction to adjust for multiple
comparisons.

Results

Twenty patients with the diagnosis of JIA
were included in the study. However, two
patients (one patient with polyarticular and one
patient with systemic JIA) could not continue
tocilizumab due to an anaphylactic reaction).
Finally, 18 patients were evaluated. Of the 18
patients, seven (38.9%) had polyarticular JIA,
and eleven (61.1%) had systemic JIA. The
characteristics of patients at diagnosis are
summarized in Table I. None of the patients had
any concomitant disease history. One patient
with polyarticular JIA had uveitis. All patients
with systemic JIA had persistent course of
disease. The median age (minimum-maximum)
at tocilizumab initiation was 12 (3-17) years
in polyarticular JIA patients and 14 (3-17)
years in systemic JIA patients. The median
duration of the disease before tocilizumab
initiation was 5 (2-10.5) years in polyarticular
JIA patients and 5.5 (0.5-12) years in systemic
JIA. Prior to the treatment with tocilizumab,
all patients were receiving corticosteroids
and methotrexate. Among polyarticular JIA
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Table I. The Characteristics of Juvenile Idiopathic Arthritis Patients (JIA) Treated with Tocilizumab.

Polyarticular JIA (n=7)2

Systemic JIA (n=11)2

Patient characteristics
Gender, female, n (%)

Age at disease onset (years)
Age at diagnosis (years)
Laboratory findings

White blood cell count, x103/uL at
diagnosis

Platelet count, x103/uL at diagnosis

Erythrocyte sedimentation rate, mm/
hour (0-20)* at diagnosis
C-reactive protein, mg/dl (0-0.8)* at
diagnosis
Anti-nuclear antigen positivity, n (%)
Rheumatoid factor positivity, n (%)
MEFV gene mutation

E148Q/E148Q

M694V/V726A

M6801/V726A
A744S/-

JADAS71

13.9 (6.7-34.5)

398 (272-772)

2 (28.5) 4 (36.3)
4 (1-13) 5 (1-13)
4 (1-13) 5.5 (1.5-13)

13.1 (6.8-42.1)

498 (352-971)

58 (26-74) 40 (2-90)
10 (1.3-16) 7.5 (1.5-17.4)
0 (0) 0 (0)

3 (42.8) 0 (0

2 (28.5) 3 (27.2)
1 (14.2) 1 (9
0 (0) 1 (9
0 (0) 19

1 (14.2) 0 (0)

18 (10-25) 15 (9-21)

*Normal range; “Data expressed as median (minimum-maximum); JADAS71, juvenile arthritis activity score 71; MEFV, Mediterranean feVer

patients, all were receiving non-steroidal anti-
inflammatory drugs (NSAIDs) and etanercept
(anti-tumor necrosis factor), and 6 (85.8%) had
used adalimumab (anti-tumor necrosis factor).
Of the 11 systemic JIA patients, 8 (72.7%) were
treated with NSAIDs, 10 (90.9%) used anakinra
(anti-IL1), and 3 (27.3%) used canakinumab
(anti-IL1). Of the 18 patients, 12 (66.7%)
patients were treated with multiple biological
agents. Patients had been on 0.5 (0.2-1) mg/
kg steroid treatment when tocilizumab was
initiated. MEFV variant analysis was performed
in all patients. Five patients (2 polyarticular JIA
and 3 systemic JIA) carried MEFV mutations
(Table I).

The clinical and laboratory findings of the
18 patients at initiation, and third and
sixth months of tocilizumab treatment are
summarized in Tables II and III. At the initiation
of tocilizumab, polyarticular JIA patients had
9 (7-12) active joints and a JADAS71 score
of 15 (7-24). Platelet counts, ESR and CRP
levels, active joint counts, and JADAS71 were
significantly decreased at the third month.
However, there were no significant differences

between the third and sixth months. Six of
the patients (85.8%) with polyarticular JIA
had low disease activity at the third month,
while one patient still had active disease.
This patient reached low disease activity at
the sixth month. Steroid therapy could be
interrupted at the third month in all but one
patient. However, steroid treatment was also
stopped at the sixth month in this patient.
Patients with systemic JIA had 5 (2-14) active
joints and a JADAS71 score of 14 (8-22) at
the initiation of tocilizumab. In addition, four
(36.4%) systemic JIA patients had fever and
hepatosplenomegaly. Acute phase reactants
(ESR and CRP), active joint counts, and
JADAS71 were significantly decreased at the
third month. No significant differences between
the third and sixth months were detected. At
three months, eight patients (72.7%) had an
inactive disease, while the remaining three
patients had high levels of CRP without
presence of any clinical symptoms. Apart from
these three patients, steroid treatment had
been stopped. These three patients continued
to use steroids at a dose of 0.05-0.25 mg/kg/
day. Patients were treated with tocilizumab
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Table II. The Clinical and Laboratory Findings of Polyarticular JIA Patients at Initiation, 3" and 6t
Month of Tocilizumab (TOC) Treatment.

Parameters At initiation of TOC 3rd month? 6t month? P value
treatment?

White blood cell, x103/uL 9.3 (8.6-16.9) 9.4 (5.4-16.7) 10.3 (5.4-11.9) 0.3

Platelet count, x103/uL 451 (319-870) 260 (169-154) 350 (153-526) 0.004

Erythrocyte sedimentation 49 (16-73) 2 (2-15) 5 (2-22) 0.003

rate, mm/hour (0-20)*

C-reactive protein, mg/dl 7.2 (4.1-12) 0.5 (0.1-4.6) 0.6 (0.1-0,8) 0.001

(0-0.8)*

Active joint count 9 (7-12) 0 (0-4)) 0 (0-2) 0.001

JADAS71 17 (7-24) 3 (2-8) 2.5 (2-3,2) 0.001

*Normal range; *Data expressed as median (minimum-maximum); JADAS71, juvenile arthritis activity score 71

for a median duration of 15 (12-20) months.

During follow-up, thrombocytopenia in two
patients, macrophage activation syndrome
(MAS) in one patient, and the elevation of
transaminase in one patient were observed.
Tocilizumab treatment was interrupted for 2-4
weeks. These complications were not observed
again when the medication was resumed after
this short break. Anaphylaxis developed in two
patients (in one patient at the second dose, and
in another patient at the fifth dose). However,
the treatment could not be continued because
the families did not accept the desensitization
protocol. In addition, uric acid levels and lipid
profiles were evaluated among all patients at
the first and six months. Uric acid levels and
lipid profiles were all normal.

None of the patients had active pulmonary
tuberculosis before initiation. Three patients
had a TST above 10 mm. Isoniazid (INH)

prophylaxis was started in these three patients.
INH was administered one month prior to
starting tocilizumab and continued for nine
months. None of the patients had activation
of tuberculosis during follow-up.

Discussion

With the improvement in knowledge about the
pathogenesis of JIA, cytokine-targeted treatment
has become an agenda. Existing studies in JIA
patients have shown increased levels of IL-6
in synovial fluid and blood.!!12 Tocilizumab is
the monoclonal antibody of the human IL-6
receptor, inhibiting IL-6 binding its receptor
by competitive binding and eliminating its
proinflammatory effect.!3 Tocilizumab has been
approved for the treatment of systemic JIA and
polyarticular JIA in children aged older than 2
years old who are refractory to conventional
treatment 4. In this study, we have summarized

Table III. The Clinical and Laboratory Findings of Systemic JIA Patients at Initiation, 3'd and 6™ Month
of Tocilizumab (TOC) Treatment.

Parameters At initiation of TOC 3rd montha 6th month? P value
treatment?

White blood cell, x103/uL 9.7 (6.8-23) 6.8 (5.4-13.8) 6.9 (5.3-14.3) 0.009
Platelet count, x103/uL 398 (314-816) 277 (205-567) 268 (202-438) <0.001
Erythrocyte sedimentation 48 (25-119) 8 (2-28) 10 (2-25) 0.003
rate, mm/hour (0-20)*

g-g;zfctive protein, mg/dl (O- 4.6 (2.3-19) 0.2 (0.1-1.3) 0.6 (0.1-1.9) <0.001
Active joint count 5 (2-14) 0 (0-2) 0 (0-2) <0.001
JADAS71 15 (7-24) 4 (1-9) 3 (2-4) <0.001

*Normal range; “Data expressed as median (minimum-maximum); JADAS71, juvenile arthritis activity score 71
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our experiences of tocilizumab treatment in
patients who had been followed-up in our
clinic with the diagnosis of systemic JIA and
polyarticular JIA.

The efficacy of tocilizumab in JIA patients was
examined with two double-blind, randomized,
placebo-controlled studies. The first study,
which is entitled ‘TENDER’, was conducted
by De Benedetti et all>. They evaluated 112
patients with a systemic JIA diagnosis who had
persistent disease, with involvement of five
or more active joints or two or more active
joints along with fever, and were unresponsive
to NSAIDs and corticosteroids.!> At the 12t
week, systemic findings like fever and rash,
and laboratory findings such as anemia,
thrombocytosis, and hyperferritinemia were
significantly improved in patients receiving
tocilizumab compared to the placebo group.
At the 52 week, 80% of patients had at least
70% improvement, 59% of patients had 90%
improvement in disease findings, and 32%
of patients had achieved inactive disease. In
addition, 48% of patients had no active arthritis,
and oral glucocorticoid treatment was stopped
in 52% of patients by the 52nd week.1> The
‘CHERISH’ study, which included 188 patients,
demonstrated the efficacy of tocilizumab
treatment in patients with polyarticular JIA.16
Of patients treated with tocilizumab 64.6% had
achieved American College of Rheumatology70
(ACR) response, and 45.1% of them had
achieved ACR90 response at the end of study.!®
In the present study, we demonstrated that the
active joint numbers, acute phase reactants such
as ESR and CRP and JADAS71 scores were
significantly decreased at the third month of
treatment. Steroid treatment was stopped in all
but three patients. Almost all of our patients
had an inactive or low disease activity by the
sixth month.

The higher frequency of mutations in the MEFV
gene among JIA patients has been previously
reported.17.18 Mutations in the MEFV gene may
potentiate the inflammatory response in this
inflammatory disease. Especially in countries
where Familial Mediterranean Fever (FMF)
is common, clinicians should be alert to this
association. Thus, we performed MEFV gene
variant analysis among all patients. Two patients
with polyarticular JIA and three patients with
systemic JIA carried MEFV mutations.
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In addition to the effectiveness of tocilizumab
treatment, side effects and safety have
been evaluated by the conducted studies!>
16, Nasopharyngitis, headache, and upper
respiratory tract infections were the most
common adverse events according to previous
studies. Cytopenia and elevated liver enzymes
have been reported in patients receiving
tocilizumab. Increased levels of transaminase in
21 patients were reported in the ‘TENDER’ study,
and two patients had to discontinue treatment
due to hypertransaminasemia.!> Furthermore,
elevated alanine aminotransferase (ALT) levels
in seven patients and thrombocytopenia in two
patients were reported in the 'CHERISH' study.16
Thrombocytopenia in two patients and the
elevation of transaminases in one patient were
observed in our cohort. After the medications
were interrupted, these laboratory abnormalities
resolved spontaneously and did not recur
when we re-administered the treatment. In the
presented study, anaphylaxis was detected in
two patients as a serious side effect.

Macrophage activation syndrome (MAS) is a
serious, life-threatening complication of JIA.
It can also occur during the use of biological
therapy. Yokota et al.l® reported 23 MAS
patients who were treated with tocilizumab,
and after MAS symptoms recovered, tocilizumab
was re-administered and MAS attack was not
observed again in 18 patients.!® They suggested
that there was no increased risk between
tocilizumab treatment and MAS.!? In our study,
MAS attack was observed in only one patient,
and after the patient’s clinical and laboratory
findings were fully recovered, tocilizumab
was re-introduced, and MAS attack was not
observed again.

Turkey is a moderate risk country for
tuberculosis, with an incidence rate of 21 per
100,000 inhabitants. BCG is still mandatory in
the vaccination program, and latent tuberculosis
is an important issue for our country. However,
as previous studies have suggested a low
risk of latent TB infection reactivation during
tocilizumab therapy2021, we routinely screen
all patients before biologic drug initiation.
Although the relatively small number of
patient limits the study, in presented study
we confirmed that tocilizumab therapy is a
safe drug in terms of tuberculosis infection.

The major limitations of our study are the small
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number of patients and the single-centered and
the retrospective characteristic of the study. In
addition, all of the patients had been treated
with another biologic agent before tocilizumab
initiation.

Previous studies have demonstrated that the
treatment of tocilizumab is a well-tolerated,
effective, and safe medication in JIA patients.
In our study, we have verified the efficacy of
tocilizumab treatment in our systemic and
polyarticular JIA patients who are resistant
to treatment.
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