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Abstract We examined and evaluated the pharmacokinet-
ics, efficacy, and safety of etanercept in patients with meth-
otrexate (MTX)-refractory polyarticular juvenile idiopathic
arthritis (JIA) in Japan. All MTX-refractory polyarticular
JIA patients 4-17 years old received 0.4mg of etanercept
per kilogram of body weight subcutaneously twice weekly
for up to 3 months in the open-label, prospective, and
multicenter trial. A response was defined as an improve-
ment of 30%, 50%, 70%, or more from baseline in at least
three of six indicators of disease activity, with no more than
one indicator worsening by more than 30% from baseline
(30%, 50%, or 70% definition of improvement, respec-
tively), and disease activity score (DAS28) by EULAR
(European League Against Rheumatism) response criteria.
At the end of the 12-week study, 20 of the 22 patients
(90.9%) had responses with both 30% and 50% definition
of improvement after etanercept treatment. To our sur-
prise, 15 of 22 patients (68.2%) had a response with 70%
definition of improvement. Moreover, in DAS28, eight pa-
tients were evaluated as having a good response and there
were no patients with a poor response to etanercept. Treat-
ment had to be stopped in one patient who developed joint
contracture during the study period, but there were no
significant adverse events in the other patients. In conclu-
sion, treatment with etanercept leads to significant improve-
ment in patients with active polyarticular JIA in Japan.
Etanercept is well tolerated by pediatric patients as well as
adults.
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Introduction

Juvenile idiopathic arthritis (JIA) is adequately controlled
by nonsteroidal anti-inflammatory drugs (NSAIDs) in ap-
proximately one-third of patients.”” However, for the re-
maining two thirds there is limited choice of “second-line”
agents, more aggressive therapy with antirheumatic drugs,
to control the disease. Methotrexate (MTX) was shown to
have a therapeutic advantage over placebo, with an accept-
able safety profile, in a randomized, controlled trial in chil-
dren with JIA who had polyarticular involvement with
0.2-1.0mg per kg of body weight weekly.”” However, some
patients do not have an adequate response to MTX, even at
doses of up to 1.0mg/kg body weight per week.*” The fre-
quency and severity of side effects increase with higher
doses of MTX, and the consequences of long-term use are
not known. Exacerbation of disease during treatment with
stable doses of MTX and the need to increase the MTX
dose over time suggest that drug resistance to MTX may
develop. Methotrexate is also not efficacious or well toler-
ated in some patients with JIA, and higher doses of MTX
may be associated with greater toxicity."

Recently, the introduction of anti-tumor necrosis factor
(TNF) treatment appears to have had a major impact on the
outcome of patients with polyarticular JIA. Etanercept
(Enbrel; Immunex, Seattle, WA, USA), a genetically engi-
neered fusion protein consisting of two identical chains of
the recombinant extracellular human TNF-receptor p75
monomer fused with the Fc domain of human IgG,, effec-
tively binds TNF and lymphotoxin-alpha and inhibits their
activity."""> Randomized, double-blind, placebo-controlled
trials showed that etanercept treatment had significant
clinical benefit with minimal toxicity in adults with active
rheumatoid arthritis that did not respond to other disease-
modifying antirheumatic drugs (DMARDs)."” "

We initiated a prospective, open-label, multicenter study
to assess the efficacy of and tolerance to etanercept in chil-
dren in Japan with polyarticular JIA who responded poorly
to MTX or who had an inadequate response to MTX. This
study was prepared with a view to etanercept also becoming
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a treatment for JIA in Japan subsequent to the study results
mentioned here.

Patients and methods
Patients

The study population included patients aged 4-17 years old
with active polyarticular JIA who are refractory to or intol-
erant of MTX. The following criteria should have been
satisfied for inclusion: (1) age 4-17 years at the time of
obtaining informed consent; (2) disease onset may have
been systemic, polyarticular, or pauciarticular, but disease
course must be polyarticular; (3) duration of disease is dis-
regarded but the subject must have a history of treatment
with NSAIDs and MTX; (4) patients have active disease at
the time of screening, i.e., they must have =5 swollen joints
and >3 joints with limitation of motion accompanied by pain
and/or tenderness; (5) patients are refractory or intolerant
to MTX so that a change of drug is considered valid; (6)
patients have not received DMARDs (including penicil-
lamine, salazosulfapyridine, oral or injectable gold,
cyclosporin), intravenous immunoglobulin, or cytotoxic
agents such as cyclophosphamide during the 28 days before
the baseline assessment, and have not been administered
MTX for at least 14 days prior to baseline assessment —
patients currently administered these DMARDs must dem-
onstrate active status prior to the washout period; (7) pa-
tients have not received steroid injection into the joint and
soft tissue for at least 28 days prior to baseline assessment;
(8) for sexually active males or females with childbearing
potential, informed consent to practice adequate contracep-
tion must be obtained prior to enrollment; (9) females after
first menstruation must have negative pregnancy test
result at the time of screening and baseline assessment;
(10) patients’ parents or legal guardians are willing to give
informed consent — in addition, the subjects themselves
must give assent, however, informed assent is not necessar-
ily required for patients under 7 years old; (11) patients’
parents or legal guardians are capable of appropriately
supervising the storage and administration of the investiga-
tional product, and of recording the time of administration,
health condition, etc., accurately in the patient’s diary.
Additionally, the exclusion criteria were as follows: (1)
patients categorized as functional Class IV in the Classifica-
tion by the American College of Rheumatology; (2) any
one of the following in screening test: (a) low white blood
cell count (<4000/ul), (b) low neutrophil count (<1000/ul),
(c) low platelet count (<10 x 10*/ul), (d) hepatic aminotrans-
ferase concentrations (GOT, GPT) more than three times
the normal value for age, (e) bilirubin concentration more
than twice the normal value for age, (f) abnormal creatinine
clearance, (g) ejection fraction by cardiac echo less than
55%, (h) past history of positive test for HIV, (i) type B
hepatitis or type C hepatitis antibody positive at screening,
(j) anti-double strand DNA antibody positive at screening;
(3) history of treatment with anti-TNF antibody, anti-CD4

antibody, and diphtheria interleukin (IL)-2 fusion protein;
(4) history of allergic reaction to protein formulations as
immunoglobulin; (5) currently under steroid medication
with dose exceeding prednisolone equivalent of 0.2mg/kg
per day (maximum 10mg/day); (6) familial and social condi-
tions rendering regular medical assessment impossible.

Methotrexate or the other disease-modifying and immu-
nosuppressive drugs had to be withdrawn at least 14 or 28
days before the initiation of etanercept treatment, respec-
tively. Intra-articular and soft-tissue corticosteroid injec-
tions were not permitted during or for 1 month prior to the
trial. Pain medications were allowed except during the 12h
before a joint assessment. Each case was analyzed by an
independent medical expert before agreement for inclusion
was given. All patients and parents were enrolled in this
study after parental informed consent was given. The insti-
tutional Review Board approved the study.

Study design

All patients received 0.4mg of etanercept per kilogram
(maximum, 25 mg) subcutaneously twice weekly for up to 3
months. The first injections were systematically adminis-
tered at the hospital. One of the parents (and the patient,
when possible) was taught how to administer the injections,
so that the subsequent injections were administered at
home. A standardized questionnaire was sent to each treat-
ing physician in order to collect the following data prospec-
tively: the patient’s previous medical history, physical
symptoms, number of swollen joints, number of joints with
limitation of motion, tenderness, or pain, the score obtained
using the validated French version of the Childhood Health
Assessment Questionnaire (CHAQ),'*" the physician’s
and parent’s global assessment of disease activity, and the
parent’s assessment of pain, using a visual analog scale.
Physical examinations, disease activity assessment, and
laboratory tests (hematologic analysis, serum chemical
analysis, and urinalysis) were performed at screening and
repeated on weeks 1, 2, 4, 8, and 12 after the administration
of etanercept during the study. Physical examinations and
disease activity assessment had to be performed every time
in every patient by the same physician, who could be the
treating physician. Tolerance to etanercept was systemati-
cally recorded. Final safety assessments were made 30 days
after the discontinuation of the study drug for patients who
withdrew from the study or at the patient’s next scheduled
visit if the patient withdrew from the study because of dis-
ease flare. Serum was obtained at screening and at the end
of month 3 for testing for autoantibodies [antinuclear anti-
bodies, antibodies to double-stranded (ds) DNA, IgG and
IgM anticardiolipin antibodies, antibodies to ribonucle-
oprotein (RNP), anti-smith (Sm) antibodies, and anti-SS-A/
Ro and anti-SS-B/La antibodies], and at the end of 3
months for testing for antibodies to etanercept.

Pharmacokinetics

Sera were collected for population pharmacokinetics (PK)
samples from all patients, and trough serum concentrations



were measured before and at weeks 2, 4, 8, and 12 after the
initiation.

Definition of improvement

The disease was considered to have improved by 30%, 50%,
or 70% if at least three of the six indicators of disease
activity improved by at least 30%, 50%, or 70% with re-
spect to baseline, and if no more than one indicator wors-
ened by 30% or more."® Asin the study by Lovell et al.,”” the
following indicators of disease activity were used: the num-
ber of joints with limitation of motion not due to deformity,
the number of “active” joints (i.e., joints with swelling not
due to deformity or joints with limitation of motion plus
pain, tenderness, or both), the CHAQ score, global assess-
ment of disease activity by the physician, global assessment
of disease activity by the patient or the patient’s parent, and
the erythrocyte sedimentation rate (ESR). Disease flare
was defined by at least 30% worsening of three or more of
the six response indicators with respect to the last assess-
ment, with at least two active joints. Patients were also
evaluated for 50% and 70% improvement (50% and 70%
improvement in at least three of the six response variables
and a worsening of 30% or more in no more than one of the
six response variables). Patients who met the criteria for
disease flare had worsening of 30% or more in three of the
six response variables and a minimum of two active joints.
They also could have improvement of 30% or more in no
more than one of the six response variables. Global assess-
ments, if used to define flare, had to change by at least 2
units on a scale from 0 to 10. Additional assessments of
disease activity included the articular severity score,” dura-
tion of morning stiffness, degree of pain (on a visual-analog
scale), and C-reactive protein levels.

Measurement of DAS28

Disease activity score (DAS28), which includes the 28 ten-
der and swollen joint counts, ESR, and the patient’s assess-
ment of disease activity measured with a visual analog scale
(100mm), was also calculated before and at week 12 after
initiation.” > DAS28 >5.1 means the patient has high dis-
ease activity and DAS28 < 3.2 means that disease activity
is low. A change in DAS28 of >0.6 constitutes a
change greater than the measurement error of the DAS28.
A change in DAS28 of >1.2 (twice the measurement error)
is a clinically significant change in the DAS28. The DAS28
is calculated as follows: DAS28 = 0.56\tender 28 +
0.28Vswollen 28 + 0.70 In ESR + 0.014General Health.

Safety

The events whose onset was noted after the start of investi-
gational product administration or the complications that
aggravated in comparison with the status before the investi-
gational product administration (events that occurred dur-
ing the treatment in the study; treatment emergent study
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events) were all handled as “adverse events.” The adverse
events were judged in four grades: 1, related; 2, probably
related; 3, possibly related; 4, unrelated. Excluding “4, unre-
lated,” the remaining adverse events were handled as ad-
verse reactions.

Statistical analysis

To summarize baseline characteristics, descriptive statistics
were used. Number of subjects and proportion (%) for
categorical data, and mean and standard deviation (SD) for
numerical data were calculated. Change of trough serum
drug concentration was described with mean and SD at
each time point. To show the JIA activity at each time point,
the median of each item of core-set score was used, and the
improvement rate at the 12th week was described using the
median of % change from baseline. To evaluate the im-
provement, 30% (primary), 50%, and 70% were set as defi-
nition of improvement (DOI) cutoff values. The proportion
(%) and two-sided 95% confidence interval based on bino-
mial distribution was calculated for 30%, 50%, and 70%
DOI. To examine the changes of cytokine or cytokine re-
ceptor, mean and SD at each time point were used. More-
over, for tolerance to etanercept, incidence of adverse
events were described with number of set cases, proportion
(%), two-sided 95% confidence interval based on binomial
distribution, and number of episodes.

Results
Baseline characteristics

The baseline demographic and disease characteristics of the
study patients are summarized in Table 1. Four male and 18
female patients were enrolled in the present study. At en-
rollment, the mean age was 11.4 years (range, 4-17) and the
mean duration of JIA was 4.72 years. During the first 6
months of the disease, 2 patients had had extended
oligoarticular arthritis, 11 rheumatoid factor (RF)-positive
polyarthritis, 8 RF-negative polyarthritis, and 1 systemic
arthritis (associated with spiking fever and rheumatoid
rash). However, disease course type at the initiation of
etanercept was polyarticular arthritis in all of the patients.
All of them had previously been treated with MTX, which
either was not tolerated or had failed to control the disease
activity. Methotrexate had been administered at the mean
dose of 12.3mg/week.

Pharmacokinetics

Serum levels of etanercept at week 12 in this study
were higher than those of overseas JIA patients; however,
the change in blood level after repeated dose showed a
similar pattern to United States JIA patients, as shown in
Fig. 1.
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Table 1. Baseline demographic and disease characteristics of the study patients

Classification No. of cases
(n=22) (%)

Sex Male 4 (18.2)
Female 18 (81.8)

Age (years old) 4-8 6 (27.3)
9-12 9 (40.9)
13-17 7 (31.8)
Mean = SD 11.4+£3.7

Height (cm) Mean + SD 1353 +18.1

Body weight (kg) Mean + SD 349 +13.1

BSA (m?) Mean + SD 1.14 £0.29

Disease onset type Extended oligoarticular 2 9.1)
RF-positive polyarticular 11 (50.0)
RF-negative polyarticular 8 (36.4)
Systemic 1 (4.5)

Duration of disease (years) <2 5 (22.7)
2-5 8 (36.4)
5< 9 (40.9)
Mean = SD 472 +3.41

Functional classification Class I 9 (40.9)
Class II 11 (50.0)
Class 111 2 9.1)
Class IV 0 (0.0)

BSA, body surface area

(ng/mL)
5000

4000

3000 -

2000 -

1000 |-

Trough serum drug concentration

0 | L L L L |
0 2 4 6 8 10 12 (ee

Weeks after initiation

Fig. 1. Trough serum drug concentration of etanercept in juvenile
idiopathic arthritis (JIA) patients in the present study. Sera were col-
lected for population pharmacokinetics samples from all patients, and
trough serum concentrations were measured before and at weeks 2, 4,
8, and 12 after the initiation. Serum level of etanercept at week 12 in
this study was higher than that of overseas JIA patients; however, the
change in blood level after repeated dose showed a similar pattern with
United States JIA patients

Disease response at end of study

In this study, the primary end point was defined as improve-
ment of the score for JIA activity (core-set score) of at least
30%. Secondary end points were defined as improvement of
the core-set score by either 50% or 70%. The analysis was
performed before and at 1, 2, 4, 8, and 12 weeks after the
initiation of etanercept. The evolution of each item of the
core-set score at 12 weeks was presented as descriptive data

(Table 2). The definition of improvement was based on
changes from baseline values, whereas disease flare was
based on changes from values at each evaluation time.
Scores in the disability domain of the CHAQ began to
improve at the first evaluation 2 weeks after the beginning
of etanercept treatment. A 30% improvement of the core-
set score was achieved in 81.8% of patients (18/22) at week
2, followed by a time-dependent increase, reaching 90.9%
(20/22) by week 8. Moreover, a 50% or 70% improvement
of core-set score was reached in 90.9% (20/22) of the
patients by week 8 or 68.2% (15/22) at week 12, respec-
tively. Complete results for 30%, 50%, and 70% improve-
ment for each time point are shown in Fig. 2 and Table 3.
There were only two patients who had improved by <30%
at week 12.

The change of DAS28 between before and at week 12
was examined to evaluate the disease activity in all patients
(Fig. 3). Eight patients were evaluated as having a good
response and 12 had a moderate response according to the
criteria of EULAR (European League Against Rheuma-
tism). This result showed that there were no patients with a
poor response to etanercept.

Changes of serum concentrations of cytokine or cytokine
receptor by etanercept

Etanercept is the fusion protein consisting of two identical
TNF p80 (Type II) receptors linked by the Fc fragment of
the IgG molecule, so soluble TNF receptor II concentration
exactly increases by etanercept therapy. Additionally, since
both free and receptor-associated TNF were measured in
this immunoassay, serum TNF concentration also elevated
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Table 2. Changes in JRA core set and other activity assessment items as well as the improvement rates from the baseline levels on the 12th week

assessment day

Baseline 2nd week 4th week 8th week 12th week Improvement
n=22 assessment day assessment day assessment day assessment day rate (%)
n=22 n=22 n=22 n=22 n=22
JRA core set Global 5.6 1.8 1.4 0.9 0.6 88.8%
assessment by
physician® (cm)
Global assessment by subject” 6 3 3 3 3 56.3%
No. of active joints® (n) 13 5 5 4 2 87.5%
No. of joints with LOM 10 2 1 0 0 100.0%
accompanied by pain
and/or tenderness’ (n)
CHAQ* 2.4 1.7 1.7 1.6 1.5 10.3%
ESR (mm/h) 26 14 17 15 15 48.1%
Other activity assessment
items
Severity of pain assessed 6 3 4 3 3 66.7%*
by subject”
Duration of morning 1.0 0.1 0.2 0.3 0.2 75.0%**
stiffness (time)
CRP (mg/dl)' 1.70 0.11 0.61 0.18 0.17 83.2%
Rheumatoid factor® (IU/ml) 38 - - - - -

JRA, juvenile rheumatoid arthritis; LOM, limitation of motion; CHAQ, Childhood Health Assessment Questionnaire; ESR, erythrocyte

sedimentation rate; CRP, C-reactive protein
*Ocm is the best and 10cm is the worst

"0 is the best and 10 is the worst

¢ Assessment from 0 to 73

4 Assessment from 0 to 71

1 is the best and 4 is the worst

‘Standard value <0.30 mg/dl

¢Standard value <201U/ml
*n=21;*n=19

1004
w807
f=
[} 4
% 60- a4 30% DOI
§ o4+ 50% DOI
g- 7 m-=-m 70% DOI
= 404
o
° J
S
£ _ 201
=0
ag

0- T T T T T
0 2 4 8 12 (week)

Weeks after initiation

Fig. 2. Changes in definition of improvement (DOI). A 30% improve-
ment of the core-set score was achieved in 81.8% of patients (18/22) at
week 2, followed by a time-dependent increase, reaching 90.9% (20/22)
by week 8. Moreover, a 50% or 70% improvement of core-set score
was reached in 90.9% (20/22) of the patients by week 8 and in 68.2%
(15/22) by week 12, respectively

in during the time course through treatment with etanercept
(data not shown).

The secondary responses of cytokine or cytokine recep-
tor were significantly altered by the administration of
etanercept. It diminished soluble TNF receptor type I
(STNFR-1), serum IL-6, and IL-1p, as shown in Fig. 4. The
results show that the concentrations of IL-6 at week 2, 4, 8,
and 12, IL-1B at week 4, and sTNFR-1 at week 12 were
significantly lower than those before treatment.

6.4
] [ ]
Q
% 5.1 @ o
o )
X )
$ '% (J L4 O Good response
E = 32 O. O ® Moderate response
[ = o
@ o® o © é’ o
(]
< 0o
e o
0.0 0.6 1.2 5.4

Improvement of DAS28 from the baseline

Fig. 3. Changes of European League Against Rheumatism (EULAR)
response criteria based on the disease activity score (DAS28) in JIA
patients. DAS28, which includes the 28 tender and swollen joint
counts, erythrocyte sedimentation rate, and the patient’s assessment of
disease activity measured with a visual analog scale (100mm), was
calculated before and at week 12 after initiation. DAS28 >5.1 means
the patient has high disease activity and DAS28 < 3.2 means that
disease activity is low. A change in DAS28 of >0.6 constitutes a change
greater than the measurement error of the DAS28. A change in DAS28
of >1.2 is a clinically significant change in the DAS28. The DAS28 is
calculated as follows: DAS28 = 0.56Vtender 28 + 0.28Vswollen 28 +0.70
In ESR + 0.014 General Health. Eight patients were evaluated as
having a good response, and 12 had a moderate response according to
EULAR criteria using etanercept
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Table 3. Changes in 30%, 50%, and 70% definition of improvement (DOI)

Assessment day

2nd week

4th week 8th week 12th week

30% DOI (n/N)

81.8 (18/22)

86.4 (19/22)  90.9 (20/22)  90.9 (20/22)

Two-tailed 95% confidence interval  59.7-94.8 65.1-97.1 70.8-98.9 70.8-98.9
50% DOI (n/N) 68.2 (15/22)  63.6 (14/22)  90.9 (20/22)  90.9 (20/22)
Two-tailed 95% confidence interval  45.1-86.1 40.7-82.8 70.8-98.9 70.8-98.9
70% DOI (n/N) 36.4 (8/22) 36.4 (8/22) 50.0 (11/22)  68.2 (15/22)
Two-tailed 95% confidence interval ~ 17.2-59.3 17.2-59.3 28.2-71.8 45.1-86.1
Table 4. Incidence of adverse events
Overall Infections Reaction in the Laboratory test Other *’
(n=22) (n=22) administration site (n=22) (n=22)
(n=22)
No. of onset cases (%) 22 (100.0) 16 (72.2) 15 (68.2) 10 (45.5) 19 (86.4)
95% confidence interval 84.6-100.0 49.8-89.3 45.1-86.1 24.4-67.8 65.1-97.1
No. of episodes *' 111 27 15 20 49
Grade *
1 5 5 8 4 9
2 15 11 7 5 8
3 2 0 0 1 2
4 0 0 0 0 0
#!: When the same symptom occurred a number of times in the same subject, the case was aggregated as one event
* The event of highest grade among those that occurred in each case
% Events from which infections, administration site reaction, and abnormal laboratory test values were excluded
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Tolerance to etanercept

Etanercept was safe and well tolerated. One patient with-
drew because of development of joint contracture at 11
weeks and 4 days after the first dose of etanercept. The joint
contracture was judged as severe by the physician because
of possible “development of damage” and need for
“hospitalization or extension of hospitalization.” A causal
relationship with the study drug was denied. Improvement
was confirmed after rehabilitation at home and hospital,

and staying on the treatment after week 12 was judged as
appropriate. In this study, the most common adverse events
were injection-site reactions (68.2% of patients), rhinitis
and pharyngitis (54.5%), headache (22.7%), gastrointesti-
nal infection (18.2%), abdominal pain (9.1%), vomiting
(9.1%), and rash (9.1%). There were no laboratory abnor-
malities requiring urgent treatment (Table 4).

No patient had persistent elevations in autoantibodies or
had signs or symptoms of another autoimmune disease.
Antinuclear antibody was positive in 14 cases at screening



and 17 cases at week 12. Anti-ds-DNA antibody, anti-RNP
antibody, anti-Sm antibody, and anti-SS-B/La antibody
were negative in all cases. Anti-SS-A/Ro antibody was posi-
tive before and after medication in only one case. Anti-
cardiolipin antibody was positive in three patients before
medication, of whom one became negative after medica-
tion. A positive conversion (negative at screening and posi-
tive at week 12) was found in one case with anti-cardiolipin
antibody and in three cases with anti-nuclear antibody. The
level of all the converted cases was only slightly above the
normal value. There was no other incidence of autoimmune
diseases. At week 12, the autoantibody to etanercept was
negative in all patients.

Discussion

We studied 22 patients with polyarticular JIA who did not
tolerate or have an adequate response to MTX, and who
were treated with etanercept for the short term of 12 weeks.
At the end of the 12-week study, 20 of the 22 patients
(90.9%) had responses with both 30% and 50% definition
of improvement to etanercept treatment, and 15 patients
(68.2%) had a response with 70% definition of improve-
ment. In the change of DAS28 between before and at week
12, eight patients had a good response and 12 had a moder-
ate response to etanercept according to EULAR criteria.
We suggest that etanercept significantly diminished soluble
TNF receptor type I, serum IL-6, and IL-1B. Although the
treatment had to be stopped in one patient who developed
joint contracture during the course, there were no signifi-
cant adverse events in the other patients in the present
study. In short, we showed that etanercept was effective in
Japanese pediatric patients with severe polyarticular JIA.
Juvenile idiopathic arthritis is characterized by early-
onset arthritis under the age of 16 years that persists in one
or more joints for at least 6 weeks, and in which infectious
arthritis and other well-defined illnesses have been actively
excluded.' This criterion was proposed by an international
group of pediatric rheumatologists in 1993, and most of
these conditions were formerly known as juvenile rheuma-
toid arthritis (JRA) or juvenile chronic arthritis. Juvenile
idiopathic arthritis is the most common rheumatic condition
in children® and may be associated with severe disability and
life-threatening complications, particularly in patients in
whom polyarthritis develops and who do not respond satis-
factorily to treatment.’ The disease is adequately controlled
by NSAIDs in approximately one third of patients. How-
ever, for the remaining two thirds there is limited choice of
“second-line” agents, more aggressive therapy with anti-
rheumatic drugs, to control the disease. Methotrexate was
shown to have a therapeutic advantage over placebo, with
an acceptable safety profile, in a randomized, controlled
trial in children with JIA with polyarticular involvement
who received 0.2-1.0mg/kg body weight weekly.*” The type
of onset is the best predictor of MTX efficacy. Long-term
studies showed that patients with systemic-onset JIA tend
to respond poorly to MTX, whereas those with
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oligoarticular-onset JIA in whom polyarthritis develops
secondarily are more likely than other JIA patients to re-
spond to MTX.*” However, some patients do not have an
adequate response to MTX, even at doses of up to 1.0mg/kg
body weight per week.*” The frequency and severity of side
effects increase with higher doses of MTX, and the conse-
quences of long-term use are not known. Exacerbation of
disease during treatment with stable doses of MTX and the
need to increase the MTX dose over time suggest that drug
resistance to MTX may develop."

Tumor necrosis factor is a proinflammatory cytokine
that has a complex role in the pathogenesis of rheumatoid
arthritis.” Tumor necrosis factor is elevated in both the
serum and the synovial fluid of children with JTA.* Serum
levels of soluble TNF receptor are elevated in patients with
JIA, and the level is correlated with disease activity.” In one
study, TNF was detected in 45% of samples of synovial fluid
from 44 children with JIA.* Further evidence that TNF may
amplify local inflammation and lead to joint destruction
came from a study in which both TNF and lymphotoxin-
alpha were detected in the majority of synovial-tissue
samples from patients with JIA.» Tumor necrosis factor
induces the release of matrix metalloproteinases and in-
duces expression of endothelial adhesion molecules. It also
leads to upregulation of the transcription factor NF-xB and
induces apoptosis. Tumor necrosis factor exerts its effect via
two distinct cell surface TNF receptors, p55 and p75.
Etanercept, a genetically engineered fusion protein consist-
ing of two identical chains of the recombinant extracellular
human TNF-receptor p75 monomer fused with the Fc do-
main of human IgGl, effectively binds TNF and
lymphotoxin-alpha and inhibits their activity.'""” Results of
a multicenter pediatric trial performed in the United States
demonstrated that etanercept was effective and well toler-
ated in 74% of children (n = 69) with JIA and polyarthritis,
regardless of the type of disease onset. Moreover, the
safety of etanercept has been assessed in cohorts of hun-
dreds of adults with rheumatoid arthritis, in whom the rate
of severe adverse events was similar to that in patients
receiving placebo® and lower than that in patients treated
with MTX."* The first trial of etanercept in children with
JIA involved 69 patients, only 2 of whom experienced se-
vere adverse effects.*’ Moreover, the combination of
etanercept and MTX was well tolerated in large series of
adults™* and in small series of children with chronic
arthritis.”™*

In conclusion, we demonstrated the efficacy and safety of
etanercept in patients with MTX-refractory polyarticular
JIA in Japan. Interestingly, anti-TNF alpha therapy slows
joint damage in adults with rheumatoid arthritis, even in the
absence of clinical improvement.”” Long-term studies
should also be performed in patients with JTA in Japan, to
monitor the effects of treatment on joint damage, growth,
functional ability, and psychosocial outcome.
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