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ABSTRACT

Objective. To evaluate the efficacy of to-
cilizumab (TCZ), a monoclonal antibody
against the interleukin (IL)-6 receptor,
for refractory adult-onset Still’s disease
(AOSD) in the Korean population.
Methods. This retrospective study in-
cluded 22 Korean patients with refrac-
tory AOSD who were given TCZ at
one of seven university hospital-based
clinics for rheumatic disease. Patients
were subdivided into groups according
to disease course: monocyclic, systemic
polycyclic, and chronic articular. Modi-
fied Pouchot scores, including labora-
tory and clinical findings, were
analysed at 6 months and 12 months.
Results. T7CZ was given at 4-8 mglkg
every 4-5 weeks (8 mglkg every 4-5
weeks in 18 patients, 6 mg/kg every 4
weeks in 2, and 4 mg/kg every 4 weeks
in 2) for 7.5 months (median, IQR: 4.0-
12.3). A good response (measured as
a decrease of >2 in the modified Pou-
chot score) was achieved in 50.0% of
patients (11 of 22) at 6 months and in
64.3% (9 of 14) at 12 months.

The dose of corticosteroid dose was
reduced from 11.5 mg/day (median,
IQOR: 10.0-21.3) immediately before
TCZ therapy to 7.5 mgl/day (median,
IOR: 5.0-10.0, p=0.002) at 6 months
and finally to 6.3 mg/day (median, IQR:
5.0-7.5, p=0.002) at 12 months. Only
one patient discontinued TCZ treatment
due to facial swelling accompanied by
high blood pressure. In all others, ad-
verse events subsided with delayed TCZ
therapy, and TCZ therapy was contin-
ued successfully without problems.
Conclusion. TCZ was effective for
treating Korean AOSD patients who
were refractory to conventional ther-
apy or other anti-cytokine biologics,
showing a corticosteroid-sparing effect
and an acceptable tolerance profile.
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Introduction

Adult-onset Still’s disease (AOSD) is
a systemic inflammatory disorder of
unknown aetiology. It is characterised
by spiking fever, evanescent rash, ar-
thritis, and leukocytosis (1, 2). Arthri-
tis occurs in almost 90% of AOSD
patients, and in around half of those
patients, destructive arthritis may pro-
gress over time (3).

Treatment for AOSD includes NSAIDs,
corticosteroids, and synthetic im-
mune modulators such as methotrexate
(MTX) (4). For decades, corticoster-
oids have been the mainstay for treat-
ing patients with AOSD in spite of their
many adverse effects, such as hyperten-
sion, osteoporosis, avascular necrosis,
and metabolic disturbances (5-7). How-
ever, corticosteroids are sometimes in-
sufficient for AOSD treatment. When
decreasing the dose of corticosteroids,
relapse of AOSD often occurs. Thus,
immune modulators have been used to
prevent relapses of AOSD, which si-
multaneously allows for reduced corti-
costeroid dosage.

Recently, several studies have reported
that pro-inflammatory cytokines in-
cluding interleukin (IL)-1, IL-6, IL-18,
tumour necrosis factor (TNF)-a, and
interferon (INF)-vy, are involved in the
pathogenesis of AOSD (8-10). Particu-
larly, IL-6 seems to play an important
role in systemic symptoms including
fever, rash, serositis, lymphadenopa-
thy, and hepatosplenomegaly as well as
synovitis (11, 12). With advances in our
understanding of the roles of cytokines
in AOSD, physicians have tried to treat
AOSD patients with anti-cytokine bio-
logics, such as inhibitors of TNF, IL-1,
or IL-6. Consequently, in small studies,
refractory AOSD patients have been
treated successfully with anti-cytokine
biologics, including anti-TNFa inhibi-
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tors (13) and the human IL-1 recep-
tor antagonist (anakinra) (14-16), and
the humanised monoclonal antibody
against the IL-6 receptor (tocilizumab,
TCZ) (17-20).

However, the effect of anti-cytokine
biologics on AOSD might vary; TNF-a
blockers seem to be more effective in
arthritis than in systemic symptoms
(21), while IL-1 inhibitors are more ef-
fective in systemic symptoms than ar-
ticular symptoms (15, 22). In the case
of TCZ, a few small studies showed
efficacy in treating both systemic and
articular disease along with corticos-
teroids-sparing effects (17-20). In this
study, we retrospectively assessed the
efficacy of TCZ therapy for refractory
AOSD in the Korean population.

Patients and methods

Study population

We retrospectively assessed 22 Korean
patients with refractory AOSD who
were given TCZ in university hospital-
based clinics for rheumatic disease. All
recruited AOSD patients met the crite-
ria proposed by Yamaguchi et al. (23).
Refractory AOSD is the condition in
which AOSD-related symptoms such
as fever, rash, or arthritis persist despite
treatment with corticosteroids, immune
modulators, or anti-cytokine biolog-
ics other than TCZ. Because TCZ has
not been approved to treat AOSD in
Korea, it was used off-label. Thus, we
obtained written informed consent ap-
proval at each hospital from all patients
before TCZ therapy. This study was ap-
proved by the local ethics committees,
in accordance with the Declaration of
Helsinki.

Laboratory data

Laboratory data related to disease ac-
tivity, such as complete blood cell
count, erythrocyte sedimentation rate
(ESR), serum C-reactive protein (CRP)
and ferritin levels, and liver enzymes,
was collected.

Assessment of TCZ efficacy

We stratified the TCZ-treated patients
with AOSD according to disease
course as follows: 1) monocyclic, de-
fined as a single episode that faded
and was followed by persistent remis-

Table I. Clinical characteristics of the 22 patients with adult-onset Still’s disease treated

with tocilizumab.

Total Polycyclic Chronic articular  p-value
(n=22) (n=11) (n=11)

Female, n (%) 17 (77.3) 9 (81.8) 8 (72.7) 1.000

Age (years) 36.0 (29.8-66.3) 66.0 (29.0-71.0) 32.0 (30.0-36.0)  0.047

Age at diagnosis (years) 29.5 (23.0-65.0) 65.0 (25.0-68.0) 240 (22.0-32.0) 0.008

Duration of disease (months) 70.5 (23.0-65.0) 38.0 (24.0-61.0) 114.0 (89.0-128.0) <0.001

Duration from onset to starting 36.5 (8.0-90.8) 13.0 (6.0-27.0) 89.0 (48.0-121.0) 0.001
TCZ (months)

Modified Pouchot score 30 (2.0-43) 30 (2.0-5.0) 2.0 (1.0-4.0) 0.060
Fever, n (%) 10 (45.5) 7 (63.6) 3 (27.3) 0.087
Sore throat, n (%) 4 (18.2) 3 (27.3) 1.9.1) 0.586
Skin rash, n (%) 11 (50.0) 8 (72.7) 3 (27.3) 0.033
Itching, n (%) 8 (36.4) 7 (63.6) 1(9.1) 0.024
Arthritis, n (%) 17 (77.3) 6 (54.5) 11 (100.0) 0.035
Tender joint count 4.0 (0.0-11.0) 0.0 (0.0-8.0) 10.0 (3.0-15.0) 0.013
Swollen joint count 4.0 (0.0-15.3) 0.0 (0.0-2.0) 15.0 (4.0-21.0) 0.001
Myalgia, n (%) 8 (364) 4 (364) 4 (364) 1.000
Lymphadenopathy, n (%) 2 (9.1) 2 (18.2) 0 (0.0) 0.476
Hepatomegaly or abnormal 6 (27.3) 4 (36.4) 2 (18.2) 0.635
LFT, N (%)

Laboratory
Leukocyte count (/mm?) 11,500 13,880 11,500 0.725

(8,800-18,520) (8,150-18,720) (9,150-19,180)
Ferritin (ng/mL) 647 (229-1,946) 1,946 (968-2492) 475 (165-628) 0.009
ESR (mm/hour) 53.0 (40.0-950) 53.5 (44.8-92.8) 52.0 (37.0-107.0) 0.888
CRP (mg/dL) 3.8 (14-6.3) 32 (1.2-5.1) 5.1 (2.0-7.3) 0.379

Values are the median (IQR) unless otherwise indicated.
Basic characteristics between the patients with or without the history of biologic therapy are compared.
CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; LFT: liver function test; TCZ: tocili-

zumab.

Table II. History of medications in the 22 patients with adult-onset Still’s disease before

tocilizumab therapy.

Total Polycyclic Chronic articular ~ p-value
(n=22) (n=11) (n=11)
Dosage of PDS (mg), median (IQR)  12.5 (10.0-20.0) 20.0 (12.5-27.5) 100 (6.9-14.4) 0.047
DMARDs, median (IQR) 30 (2.0-3.3) 2.0 (1.0-3.0) 30 (20-40) 0.154
Methotrexate 20 (90.9) 9 (81.8) 11 (100.0) 0.476
Leflunomide 12 (54.5) 3 (27.3) 9 (81.8) 0.010
Azathioprine 9 (40.9) 4 (364) 5 (45.5) 1.000
Cyclosporine 8 (36.4) 4 (364) 4 (364) 1.000
Hydroxychloroquine 7 (31.8) 5 (45.5) 2 (18.2) 0.361
Tacrolimus 1 (4.5) 0 (0.0) 1 (9.1 1.000
Patients with biologics, ever used 13 (59.1) 4 (364) 9 (81.8) 0.080
One biologics, ever used 7 3 4
Two biologics, ever used 4 1 3
Three biologics, ever used 2 0 2
The total number of biologics, 21 5 16
ever used
Anti-TNF-a 18 (85.7) 4 (80.0) 14 (87.5) 0.080
Infliximab 7 3 4 1.000
Etanercept 7 1 6 0.063
Adalimumab 4 0 4 0.090
Abatacept 2 (9.1) 1 (10.0) 1 (7.1 1.000
Anakinra 1 (4.5) 0 (0.0) 1 (7.1) 1.000

Values are the number (percentage) unless otherwise indicated.
Medication history is compared between the patients with polycyclic type and those with chronic ar-
ticular type. Anti-TNF-o.: anti-tumour necrosis factor- o; DMARDs: disease-modifying anti-rheumatic
drugs; IQR: interquartile range; PDS: prednisolone; TCZ: tocilizumab.
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We compared clinical and laboratory

sessment of efficacy, we used the
modified Pouchot score (from 0 to 12)
(24) that included spiking fever, skin
rash, sore throat, arthritis, myalgia,
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abnormal liver function test, leukocy-
tosis =15,000/mm?, and serum ferritin
>3,000 ng/mL. Active AOSD was de-
fined by a modified Pouchot score was
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Table III. Improvement of clinical and laboratory findings of patients with adult-onset Still’s disease treated with tocilizumab at the
6-month assessment.

Polycyclic (n=11) Chronic articular (n=11)

Baseline 6-month p-value Baseline 6-month p-value
Modified Pouchot score 3.0 (2.0-5.0) 1.0 (0.0-1.0) 0.007 20 (1.0-4.0) 1.0 (1.0-1.0) 0.011
Systemic symptoms, n (%) 10 (90.9) 3 (27.3) 0.016 3 (30.0) 0 (0.0) 0.250
Fever, n (%) 7 (63.6) 1 (9.1) 0.031 3 (27.3) 0 (0.0) -
Sore throat, n (%) 3 (27.3) 1 (9.1) 0.625 1 (9.1) 0 (0.0) -
Skin rash, n (%) 8 (72.7) 2 (182) 0.031 3 (27.3) 0 (0.0) -
Itching, n (%) 7 (63.6) 2 (182) 0.063 1 9.1) 0 (0.0) -
Arthritis, n (%) 6 (54.5) 5 (455) 1.000 11 (100.0) 9 (81.8) -
Tender joint count 0.0 (0.0-8.0) 0.0 (0.0-0.0) 0.046 100 (3.0-15.0) 2.0 (0.0-5.0) 0.010
Swollen joint count 0.0 (0.0-2.0) 0.0 (0.0-1.0) 0.058 150 (4.0-21.0) 6.0 (1.0-8.0) 0.007
Myalgia, n (%) 4 (364) 0 (0.0) - 4 (364) 0 (0.0) -
Lymphadenopathy, n (%) 2 (182) 0 (0.0) - 0 (0.0 0 (0.0) -
Hepatomegaly or abnormal 4 (36.4) 4 (36.4) 1.000 2 (18.2) 0 (0.0) -
LFT,n (%)
Laboratory
Leukocyte count (/mm?) 13,880 (8,150-18,720) 6,900 (5,440-9,800) 0.169 11,500 (9,150-19,180) 8,440 (5,900-13,200) 0.037
Ferritin (ng/mL) 1,946 (968-2492) 72 (28-339) 0.036 475 (165-628) 55 (26-163) 0.018
ESR (mm/hour) 53.5 (44.8-92.8) 14.0 (2.0-37.0) 0.007 52.0 (37.0-107.0) 5.0 (2.0-11.0) 0.003
CRP (mg/dL) 32 (1.2-5.1) 0.0 (0.0-2.0) 0.059 5.1 (2.0-7.3) 0.0 (0.0-0.7) 0.005
Dosage of PDS (mg) 200 (12.5-27.5) 5.0 (3.8-8.8) 0.012 100 (6.9-14.4) 6.3 (2.5-10.0) 0.011

Values are the median (IQR) unless otherwise indicated.
Clinical and laboratory findings of AOSD patients who were divided into polycyclic and chronic articular groups were analysed between the baseline assess-
ment and 6-month assessment after tocilizumab therapy by the Wilcoxon signed-rank test and McNemar test.

Anti-TNF-a:: anti-tumour necrosis factor- a; CRP: C-reactive protein; DMARDs: disease-modifying anti-rheumatic drugs; ESR: erythrocyte sedimentation
rate; IQR: interquartile range; LFT: liver function test; PDS: prednisolone; TCZ: Tocilizumab.

more than 2. Remission of AOSD was
defined by a modified Pouchot score of
0. A good response to TCZ was defined
as a decreased modified Pouchot score
more than 2 score with decreased acute
phase reactants compared to initial
treatment of TCZ. A partial response
was defined as a decrease of 1 < modi-
fied Pouchot score <2 or at least 20%
improvement in both the tender joint
count and the swollen joint count. Data
on adverse events were obtained from
patient medical records.

Statistical analysis

Continuous data are presented as the
median with interquartile range (IQR)
or as the number and percentage,
as appropriate. Data were analysed
by Mann-Whitney test or Wilcoxon
signed-rank test for continuous vari-
ables and Fisher’s exact test or McNe-
mar’s test for categorical variables. p-
values of <0.05 were considered statis-
tically significant. Statistical analyses
were performed using SPSS 18 (PASW
18, IBM).

Results

Characteristics of AOSD

Twenty-two AOSD patients (17 women
and 5 men) were treated with TCZ in
this study.

The clinical characteristics and com-
parison of the characteristics between
systemic polycyclic and chronic articu-
lar patterns for all 22 AOSD patients
are shown in Table I. Exactly half of
patients had active AOSD (modified
Pouchot score >2). Although the other
half did not have active AOSD (1 =
modified Pouchot score <2), 9 patients
had persistent polyarthritis, and 2 pa-
tients had intermittent fever.

At the starting point of TCZ therapy,
the most frequent clinical features
were articular symptoms (n=17,
77.3%), skin rash (n=11, 50.0%), fe-
ver (n=10, 45.5%), and myalgia (n=8,
36.4%). Most patients had elevated
levels of ferritin (median 647 ng/mL
[IQR: 229-1,946]), ESR (median 53.0
mm/hour [IQR: 40.0-95.0]), and CRP
(median 3.8 mg/dL [IQR: 1.4-6.3]).
In the chronic articular group, the pa-
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tients were younger and had longer
disease duration than those in the sys-
temic polycyclic group (p=0.047 and
p=<0.001, respectively). Systemic
symptoms including skin rash and
itching were significantly lower in the
chronic articular group (p=0.033 and
p=0.024, respectively), and both the
tender joint count and swollen joint
count were significantly lower in the
systemic polycyclic group (p=0.013
and p=0.001, respectively). The level
of ferritin was significantly lower in
the chronic articular group than in the
systemic polycyclic group (median
475 ng/mL [IQR: 165-628] vs. 1,946
ng/mL [IQR: 968-2492], p=0.009).

Before TCZ therapy, all patients were
treated with corticosteroids and syn-
thetic immune modulators, and 13
(59.1%) of them had received other
anti-cytokine biologics (Table II).
In the chronic articular group, anti-
cytokine biologics were used more
frequently, but the corticosteroid dose
at the start of TCZ therapy was lower
than in the systemic polycyclic group
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Table I'V. Adverse events occurring in patients who are treated with tocilizumab.

Adverse events Tocilizumab Severity! Causality?
n=22

Patients with at least one AE 4 (18.2)

Total number of AEs* 8 - -

High blood pressure 2 (25.0) Grade 2 Possible

Hair loss 2 (25.0) Grade 1 Probable

Pneumonia 1 (12.5) Grade 3 Possible

Dyslipidaemia 1 (125) Grade 2 Possible

Headache 1 (12.5) Grade 2 Possible

Puffy face 1 (12.5) Grade 2 Probable

Values are the number (percentage) unless stated otherwise.
*Multiple occurrences of the same AE in one individual were counted only once. 'The Common Toxic-
ity Criteria for Adverse Events (CTCAE) version 4. The WHO-UMC system for standardised case

causality assessment. AE: adverse event.

(p=0.018 and p=0.047, respectively,
Table II).

Effectiveness of TCZ

In this study, TCZ was given at 4-8
mg/kg every 4-5 weeks (8 mg/kg eve-
ry 4-5 weeks in 18 patients, 6 mg/kg
every 4 weeks in 2, and 4 mg/kg every
4 weeks in 2) for 7.5 months (median,
IQR: 4.0-12.3). Nineteen patients were
treated in combination with synthetic
immune modulators (14 with MTX,
3 with leflunomide, and 2 with cyclo-
sporine). Three patients were treated
with TCZ as a monotherapy.
Improvement in clinical and labora-
tory findings following TCZ therapy
for 12 months is shown in Figure 1. A
good response (decrease of >2 modified
Pouchot score) was achieved in 50.0%
of patients (11 of 22) at 6 months and
64.3% (9 of 14) at 12 months. A par-
tial response (decrease of 1 < modified
Pouchot score <2) was found in 31.8%
of patients (7 of 22) at 6 months and in
14.3% (2 of 14) at 12 months; in four
of those followed until 12 months, TCZ
had been discontinued for more than 4
months, and the improvement in clini-
cal and laboratory findings in 3 patients
was maintained until 12 months. Fur-
thermore, the dose of corticosteroids
was reduced from 11.3 mg/day (median,
IQR: 10.0-21.3 [mean 15.7 mg/day, SD
10.4]) immediately before TCZ therapy
to 7.5 mg/day (median, IQR: 5.0-10.0
[mean 7.8 mg/day, SD 4 .4], p=0.002) at
6 months and then to 6.3 mg/day (me-
dian, IQR: 5.0-7.5 [mean 6.4 mg/day,
SD 3.5], p=0.002) at 12 months.

All measured parameters including the

modified Pouchot score, tender and
swollen joint count, ESR, serum lev-
els of CRP and ferritin, and the dose of
prednisolone were all significantly de-
creased in both the systemic polycyclic
group and the chronic articular group
(Table III). These results were similar
in 13 AOSD patients who were refrac-
tory to TNF-a blockers.

Adverse events

During the follow-up period (median
12 months [IQR: 6-12]), 4 patients
(18.2%) reported adverse events (n=8),
such as high blood pressure, hair loss,
leukopenia, healthcare-associated pneu-
monia, hyperlipidaemia, headache, and
facial swelling, without serious adverse
events (Table IV). Only one patient dis-
continued TCZ treatment due to facial
swelling accompanied by high blood
pressure. In others, the adverse events
subsided with delayed-TCZ therapy and
then TCZ therapy was continued suc-
cessfully without further problems.

Discussion

In this multicentre retrospective study,
we observed that TCZ remarkably im-
proved clinical symptoms and labora-
tory markers of disease activity in pa-
tients with refractory AOSD, even in
non-responders to other anti-cytokine
biologics. Our findings that TCZ could
effectively resolve disease activity
were consistent with findings from pre-
vious case series (Table V) (18-20, 25).
High levels of IL-6 are related to sys-
temic AOSD symptoms and are corre-
lated with increased acute-phase reac-
tants (serum CRP and ferritin), throm-
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bocytosis, leukocyte levels (26), and
disease activity (9, 27, 28). Based on
our understanding of the roles of IL-6
in AOSD, TCZ has been used in a few
small studies, which determined that
its safety and efficacy were consistent
with its results in the treatment of RA
(17-20,29-31). Recently, the efficacy of
TCZ in systemic juvenile idiopathic ar-
thritis (JIA), the juvenile counterpart of
AOSD, has been validated, and a TCZ
therapy protocol has been proposed (32-
36). An increasing number of reports
have showed that TCZ is effective in
patients with refractory AOSD (17-20).
Although the dose of TCZ in the treat-
ment of RA and systemic JIA is well
established (29, 34-36), no protocols
for the dose of TCZ are available for
treating AOSD. As in other studies (18,
19), our patients received variable doses
of TCZ (4-8 mg/kg every 4-5 weeks).
Eighteen (81.8%) of our 22 patients
received a TCZ dose of 8 mg/kg every
4-5 weeks, but the others received a re-
duced dose of 4—-6 mg/kg every 4 weeks
due to economic considerations.

We observed significant reductions in
inflammatory markers (CRP levels and
ESR) following the initiation of TCZ
therapy. These results were comparable
to previous studies that reported rapid
improvement in clinical and laboratory
findings after 3 months or 6 months of
TCZ therapy (19, 25). The effect was
maintained in our patients until 12
months. However, one member of our
study group, a 27-year-old woman with
chronic articular AOSD with systemic
symptoms, was given a TCZ dose of
4 mg/kg every 4 weeks; she showed
resolution of her systemic symptoms,
but her polyarthritis was not improved
after 12 months of treatment with TCZ.
We believe that the reason for persis-
tent poly-arthritis in this patient was
the low dose of TCZ. In another case,
an 82-year-old woman with systemic
polycyclic AOSD was given a TCZ
therapy dose of 8 mg/kg every 5 weeks
and showed delayed improvement after
6 months.

We determined that articular manifes-
tations in AOSD patients seems to be
less responsive to treatment compared
with systemic symptoms. Among the
13 patients with systemic symptoms at
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Table V. Comparison of outcome measurements of tocilizumab treatment for refractory adult-onset Still’s disease.

Puechal et al. (16)

Cipriani et al. (18)

Ortiz-Sanjuan et al. (35)

Present study

(n=14) (n=11) (n=34) (n=22)

Age at baseline, mean (range), year 38.4 (23-68) 46.5 (28-73) 38.7 (16-74) 45.3 (27-82)

Disease duration, mean (range), year 13.6 (3-27) 6.1 (1-12) 94.2 (1-9) 6.3 (2-15)

TCZ dosing 5-8 mg/kg every 2 or 4 8 mg/kg every 4 weeks 8 mg/kg every 4 weeks in  4-8 mg/kg every 4-5
weeks (8 mg/kg every 22,4 mg/kg every 4 weeks (8 mg/kg every
month, n=9) weeks in 2, and 8 mg/kg 4-5 weeks, n=18)

every 2 weeks in 10
Concomitant therapies NR MTX in 8 MTX in 18,and HCQin1 MTX in 20, LFN in 12,

Outcome

Corticosteroid weaning

Adverse events

EULAR remission was
57% at 6 months

Yes

High blood pressure and
diabetes mellitus in 1,
necrotising angiodermatitis
in 1, chest pain and chills
in 1, mild dyslipidaemia

in 1, and increased ALT

EULAR remission was
63.63% at 6 months and
81.82% at 12 months

Yes

Infection in one and
injection-site reaction in 2

Improvement of articular
manifestation in 64.7% at
12 months

Yes

Infections in 9, mild
leukopenia or neutropenia
in 4, elevated hepatic
enzyme levels in 4,
hypercholesterolemia in 1
and headache in 1

AZA in9,CsAin 8, HCQ
in 7, and tacrolimus in 1

Good response was 50.0%
at 6 months and 64.3% at
12 months

Yes

Pneumonia in 1, HBP,
hair loss, dyslipidaemia,
headache, and puffy face
in3

levels in 1

ALT: alanine aminotransferase; AOSD: adult-onset Still’s disease; AZA: azathioprine; CsA: cyclosporine; HBP: high blood pressure; HCQ: hydroxychlo-
roquine; LEN: leflunomide; MTX: methotrexate; NR: not reported; TCZ: tocilizumab. ‘Median (IQR), years.

the start of TCZ treatment, 10 (76.9%)
showed improvement in these symp-
toms after 6 months of TCZ therapy.
On the other hand, only 25.0% (4 of 16)
and 30% (3 of 10) of patients with artic-
ular manifestations showed remission
after 6 and 12 months of TCZ therapy,
respectively. However, improvement of
more than 50% of articular symptoms
was observed in 62.5% (10 of 16) and
40% (4 of 10) of AOSD patients after
6 and 12 months of TCZ therapy, re-
spectively. A previous study (18) also
reported improvement in articular man-
ifestation remission (European League
Against Rheumatism [EULAR] remis-
sion [Disease Activity Score (DAS) in
28 joints of <2.6]) (37) in 36% and 57%
of patients after 3 and 6 months of TCZ
therapy, respectively. These results sug-
gest that improvement of articular man-
ifestations might be progressive and
maintained over time.

We observed significant improve-
ments in clinical and laboratory find-
ings in both the systemic polycyclic
group and the chronic articular group
despite a 59.2% mean reduction in cor-
ticosteroid dose after the onset of TCZ
therapy (from mean 15.7 mg/day [SD

10.4] before TCZ therapy to 7.8 mg/
day [SD 4.4] at 6 months and to 6.4
mg/day [SD 3.5] at 12 months). This
corticosteroids-sparing effect is very
important in patients with refractory
AOSD because a high cumulative dose
of corticosteroids may result in serious
adverse effects.

In this study, we determined that TCZ
was comparatively safe. Only 1 patient,
a 50-year-old woman, had to discon-
tinue TCZ after she developed a facial
swelling and a headache. Her symp-
toms were resolved after cessation of
TCZ therapy. One patient, a 36-year-
old woman, developed healthcare-asso-
ciated pneumonia; she fully recovered
following cessation of TCZ and treat-
ment with antibiotics and then restarted
TCZ therapy with no further adverse
symptoms. Other minor adverse events,
including mild leukopenia, high blood
pressure, and hair loss, were transient.
The optimal dose and duration of TCZ
therapy in AOSD remains unclear. To
prevent adverse effects related to cor-
ticosteroids, a protocol for the intro-
duction of steroid-sparing agents or
anti-cytokine biologics and for corti-
costeroid tapering should be developed.

S-69

Considering the efficacy and the safety
of TCZ in RA (29-31) and systemic JIA
(34-36), in conjunction with the results
of a series of previous small studies in
AOSD (17-20, 25), we feel that TCZ
can be used in those who are depend-
ent on and refractory to corticosteroids,
and who have suffered adverse effects
of corticosteroid treatment. If stable
clinical and laboratory findings are
maintained with TCZ therapy, the corti-
costeroids can be tapered off relatively
rapidly. Once remission is maintained
with low-dose corticosteroids, the dose
or the interval of TCZ administration
may be adjusted gradually. It should
not be discontinued hastily, because
this can lead to relapse. There is still
no adequate evidence to suggest how
physicians modify TCZ therapy when
remission has been maintained for a
long time.

The strength of this study is the analy-
sis of data according to disease course.
More than half of TCZ-treated patients
with AOSD were refractory to other
anti-cytokine biologics. We demon-
strated that TCZ therapy was effective
in both polycyclic and chronic articular
types of AOSD as well as in AOSD pa-
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tients refractory to other anti-cytokine
biologics.

This study has several limitations. First,
it is a small retrospective study. Thus,
we could not assess the very early re-
sponse for TCZ therapy. Because pa-
tient global assessments were not re-
corded periodically, we could not calcu-
late DAS28 to compare the efficacy of
TCZ with other studies, and the interval
of TCZ administration was not strictly
regulated. Second, the patients enrolled
in this study were treated with different
doses and treatment durations of TCZ.
We speculate that this condition might
result in lowering the remission rate
of TCZ therapy. Lastly, we could not
assess the long-term efficacy of TCZ
therapy. A large-scale, prospective,
multinational clinical trial is required to
assess the efficacy and safety of TCZ in
AOSD. Also, further studies are needed
to clarify which patients are relapsed
and progress to chronic articular course
in a large scale of clinical study.

In conclusion, most patients experi-
enced improvement in both clinical
manifestations and laboratory data af-
ter TCZ therapy, and the improvements
were sustained over time. After starting
TCZ therapy, the dose of corticoster-
oids was able to be significantly de-
creased. Finally, the adverse effects of
TCZ therapy found in this study were
tolerable and were comparable to those
reported in RA patients treated with
TCZ. Taken together, our results pro-
vide the basis for establishing an appro-
priate therapeutic protocol for patients
with refractory AOSD.
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