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ABSTRACT 
Objective 
To evaluate the effectiveness of etaner -
cept in patients with systemic juvenile
idiopathic arthritis (SJIA) refractory to
methotrexate (MTX) therapy in a pedi -
atric rheumatology practice.
Methods
Fifteen patients with SJIA with active
polyarthritis refractory to higher dose
MTX (  20 mg/m2/week) for at least 3
months were included. Patients receiv -
ed etanercept 0.4 mg/Kg twice weekly
c o n c o m i t a n t ly with MTX. Observe d
period of treatment ranged from 5 to
12 months (median 9 months). 
Results 
Improvement of ESR, swollen and lim -
ited joint counts, functional capacity,
and general wellbeing was achieved by
14/15 patients. The most signifi c a n t
impact on these variables was observ -
ed 3 to 5 months after treatment onset.
Mean time to improvement was 2
months. In the 4 patients who present -
ed fever and rash, these signs disap -
peared after the beginning of etaner -
cept treatment and reappeared during
flares. Three patients showed sustained
clinical and biochemical remission on
low dose MTX (  5 mg/m2/week). Thir -
teen relapses were observed in 9 (60
%) patients at a mean of 7.6 months
after therapy was begun. Etanerc ep t
was discontinued due to lack of effica -
cy in 7 patients, only after higher dose
(1 mg/kg/dose) was used. MTX and
c o rt i c o s t e roid doses we re decre a s e d
during the observation period. No seri -
ous side effects were observed.
Conclusions
Etanercept, in combination with MTX,
demonstrated benefit soon after initia -
tion of treatment in patients with re -
fractory SJIA, but flares and progres -
sive loss of effectiveness were observed
with continued tre atment in most
patients. Sharp decreases in the dose
of MTX and corticosteroids may have
contributed to subsequent occurrence
of flares. Changes in MTX and corti -
costeroids doses should probably need
to be made gradually, and it is possible
that patients on SJIA should continue
on therapeutic doses of MTX wh i l e
being on etanercept in order to main -
tain therapeutic benefit.

Introduction
Systemic juvenile idiopathic art h ri t i s
(SJIA) is pro b ably the most seve re
fo rm of juvenile art h ri t i s , f re q u e n t ly
leading to severe dissability and signif-
icant mortality (1). Most patients with
SJIA need to be treated with NSAIDs
as well as disease modifying drugs. For
the past decade, methotrexate (MTX)
has been the drug of choice for the dis-
ease, but some children do not respond
satisfactorily to this treatment (2). Eta-
nercept, a dimeric fusion protein that
binds tumour necrosis factor (TNF) α
inhibiting its activity, has demonstrated
short-term efficacy and safety in the
t re atment of polya rticular JIA that
failed to respond to MTX in one place-
bo-controlled study (3). Since its pub-
lication, only small series of patients
with diffe rent subsets of JIA tre at e d
with etanercept have been reported (4-
8). In these series, patients with SJIA
s h owed infre q u e n t , mild or tra n s i e n t
i m p rove m e n t , and frequent fl a res. How-
ever, a retrospective study based on a
wide survey revealed a significant ben-
efit in 60% of patients on this treatment
(9). Although no controlled studies
have been conducted, many pediatric
rheumatologists share the impression
that etanercept is not particularly effec-
tive in patients with SJIA (1). We per-
formed this study to evaluate the effec-
tiveness of etanercept in the treatment
of patients with SJIA with active pol-
yarthritis who did not achieve remis-
sion with MTX in a pediatric rheuma-
tology clinic.

Patients and methods
Patients
All children with a diagnosis of SJIA
(10) who were non-responders to MTX
(persistence of active polyarthritis des-
pite the use of higher-dose MTX [≥ 20
mg/m2/week] for at least three months)
were included. All patients needed to
have active polyarthritis to enter the
study. They were followed at the Rheu-
matology Section of a tertiary hospital
in the period December 1999 - Sep-
tember 2001. Patients with concurrent
major infections were excluded. 

Study design
All patients started etanercept therapy
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at 0.4 mg per kilogram of body weight,
subcutaneously twice weekly, conco-
m i t a n t ly with MTX. Changes in the
dose of etanerc ept and MTX we re
allowed according to the course of the
disease. Treatment with corticosteroids
(up to 0.8 mg per kilogram per day of
prednisone, or up to 1.2 mg/kg/day of
deflazacort) and NSAIDs was permit-
ted. Patients were followed periodical-
ly and data were registered prospec-
tively. Intervals between visits varied
between one and three months. Clini-
cal and biochemical examinations (he-
matologic, serum chemical, and urine
analysis) were performed on each visit. 
Clinical data included: age at disease
onset, initial and final MTX and ster-
oid doses, presence of systemic signs
( feve r, ra s h ) , pain according to the
patient or parents, measured on a visu-
al analogue scale (VAS) (score ranging
from 0 to 10), and response variables
for the definition of improvement and
flare: I. number of swollen joints, II.
number of joints with limitation in
motion, III. functional ability as mea-
sured by the Childhood Health Assess-
ment Questionnaire (CHAQ, A rge n-
tinean va l i d ation) (11), I V. disease
a c t ivity according to the phy s i c i a n
m e a s u red on a VAS (score ra n gi n g
from 0 to 10), and V. patient wellbeing
a c c o rding to the patient or pare n t s
m e a s u red on a VAS (score ra n gi n g
from 0 to 10). 
Laboratory variables included: haemo-
globin levels, white blood cell count
( W B C ) , p l atelet (plt) count, e ry t h ro-
cyte sedimentation rate (ESR), rheum-
atoid factor and antinuclear antibodies.
Improvement was defined according to
the criteria of Giannini et al. (12), as
follows: improvement of 30% or more
in three of the six response variables (I
to V plus ESR) with worsening of 30
percent or more in no more than one of
these variables. 
Flare was defined according to the cri-
teria used by Lovell et al. (3), as fol-
lows: worsening of 30% or more in
three of the six response variables (a
minimum of two active joints required)
with improvement of 30% or more in
no more than one of these variables.
Patients were evaluated for 30, 50, and
70% improvement. Patients in whom

the treatment with etanercept was sus-
pended for any reason were withdrawn
f rom the study. Observation peri o d
varied between 5 and 12 months (me-
dian 9 months). Written informed con-
sent was obtained from all subjects pri-
or to the beginning of the study.

Results
Demographic and base-line data
Fifteen patients were included in the
s t u dy. All patients we re re c e iv i n g
MTX and corticosteroids at the time of
etanercept treatment onset. Three pa-
tients had also received other second-
line drugs prior to entrance to the study
(cyclosporine in 1, gammaglobulin in
1, and both in 1). At the time of this
eva l u at i o n , 15 patients had re c e ive d
etanercept for over 5 months, 13 for
over 7 months, 9 for over 9 months,
and 5 for over 12 months. Demograph-
ic and clinical data at baseline are pre-
sented in Table I.

Efficacy of etanercept
Fo u rteen of the 15 (93%) pat i e n t s
showed improvement at one moment
of their follow-up. Seven and 11 pa-
tients achieved improvement 1 and 3
months after the beginning of the study
re s p e c t ive ly. Mean time to improve-
ment was 2 months. Changes in the
d i ffe rent va ri ables along the time of
treatment as well as achievement of 30,
50, and 70 percent improvement are
shown in Table II. 
The most pronounced improve m e n t
was observed at the third and fi f t h

months after the beginning of etaner-
cept. In those patients who had pre-
sented with fever and rash prior to the
beginning of the etanercept treatment,
these signs disappeared and later reap-
p e a red during fl a res. Th ree pat i e n t s
reached sustained remission (no joint
swelling, limitation, morning stiffness
or pain, normal ESR, and full function-
al cap a c i t y ) , and have presented no
relapses after 12 months of follow-up.
They were receiving MTX at a dose ≤
5 mg/m2/week concomitantly.
Th i rteen fl a res we re observed in 9
(60%) patients during tre at m e n t , a n d
these occurred at a mean time of 7.6
months after therapy with etanerc ep t
was begun. Flares occurred in 7 of the 9
p atients who had re c e ived the drug fo r
over 7 months. The drug had to be dis-
c o n t i nued due to lack of effi c a cy in 7
p at i e n t s , o n ly after having increased its
dose to 1 mg per kilogram per injection
for one month (maximum dose 25 mg)
( Fi g. 1). This discontinu ation occurre d
at 5 months in 1 pat i e n t , and at 7, 9 and
12 months in 2 patients each after initia-
tion of tre atment. These 7 patients did
not show any clinical or bioch e m i c a l
fe at u res at base line that could have
a l l owed diffe re n t i ation from the other
subjects. A dd i t i o n a l ly, 3 patients we re
w i t h d rawn from the study due to inter-
mittences in etanerc ept supply and
administration (at 5 and 7 months after
initiation of treatment).
MTX was maintained in all patients:
its dose was progressively reduced to 5
mg/m2 weekly in 14 patients, and it

Table I. Demographic and clinical data at baseline.

Age (yr) 9.3 (+/- 4.2)
Sex

female, no. of pts. (%) 10 (67)
male, no. of pts. (%) 5 (33)

Age at SJIA onset (yr) 5.5 (+/- 3.4)

Duration of SJIA (yr) 3.8 (+/- 2.4)

Methotrexate therapy at study entry (mg/m2/week)* 27

Corticosteroid therapy
Prednisone (no. of pts.) (mg/Kg/day)* 12 (0.3)
Deflazacort (no. of pts.) (mg/Kg/day)* 3 (0.6)

No. of pts. with systemic features 4

Values are expressed as means or *medians (+/- 1 SD).
pts: patients.
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Table II. Disease activity measures at base-line and visits.

Base-line mo 1 mo 3 mo 5 mo 7 mo 9 mo 12
Measure no. of  patients at follow-up 15 15 15 15 13 9 5

No. of active joints 17 12 (29) 10 (41) 4 (76) 11 (35) 10 (41) 4 (76)
No. of limited joints 15 7 (47) 4 (73) 4 (73) 11 (27) 10 (33) 4 (73)
Physician’s assessment of disease severity* 4.6 2.3 (50) 1.3 (72) 1.2 (74) 2.5 (46) 2.2 (52) 2.5 (46)
Patient’s assessment of well-being* 5 2 (60) 2.8 (44) 2.7 (46) 1.8 (64) 2.4 (52) 0.4 (92)
CHAQ score^ 1.1 1.1 (0) 0.7 (36) 0.9 (18) 0.9 (18) 1.1 (0) 0.6 (45)
ESR (mm/h) 65 45 (31) 26 (60) 23 (65) 32 (49) 61 (6) 34 (48)
Pain* 3.9 1.7 (57) 1.8 (54) 2.6 (33) 2.6 (33) 3.6 (8) 4.7 (0)
Flares - - 1 2 5 3 2
Patients who reached 30% improvement - 7 11 10 8 6 3
Patients who reached 50% improvement - 4 7 9 7 5 3
Patients who reached 70% improvement - 2 6 5 5 3 3
Patients who withdrew due to inefficacy (cummulative) - - - 1 3 5 7
MTX dose (mg/m2/week) 27 25 7 7 5 5 5
Prednisone dose (mg/Kg/day) 0.3 0.1 0.1 0.1 0.15 0.2 0.1

Values are expressed as medians (improvement percentage is in parenthesis)
* scores ranging from 0 (best) to 10 (worst); ^scores ranging from 0 (best) to 3 (worst).

Fig. 1. Achievement of 30,50,and 70% improvement and withdrawals due to efficacy in selected vis-
its.

was kept at 30 mg/m2 weekly in 1 pa-
tient. In 14 (93%) patients corticoster-
oids dose was tapered or stopped (me-
dian dose of prednisone at last visit 0.1
mg per kg daily). No therapeutic arth-
rocentesis we re perfo rm e d. No side
effects were observed with the use of
etanercept, except for local pain and
bruising in 2 patients, and nausea and
vomiting in 1 patient.

Discussion
While MTX is currently the mainstay
of therapy for JIA, etanercept is be-

coming a valid alternative therapy for
the tre atment of cases re f ra c t o ry to
MTX. According to a controlled study
on patients with JIA, i m p rove m e n t
rates in children with SJIA are inferior
to those observed in patients with pol-
ya rticular onset JIA after tre at m e n t
with etanercept (3). Other smaller ser-
ies showed that patients with SJIA
experienced infrequent, mild or tran-
sient improvement, and frequent flares
(4-8). A survey conducted by Kimura
et al. (9) revealed that over 60% of pa-
tients with SJIA treated with etaner-

cept showed improvement in both their
joint and systemic features, but failed
to inform about long-term loss of effi-
c a cy or concomitant tre atment with
MTX. Our study shows that the major-
ity of patients with SJIA refractory to
MTX benefit from the use of the drug
in the first months of treatment, but
their improvement is not sustained and
both relapses and loss of efficacy occur
in many cases. 
In his report, Lovell et al. (3) included
22 patients with SJIA with polyarticu-
lar course of a total of 69 patients with
JIA: 77% of patients with SJIA im-
p roved after 3 months of etanerc ep t
treatment, but 44% of the 9 children
who continued the drug for 7 months
experienced a flare. Similarly, 93% of
our patients improved but 60% experi-
enced a flare, and this event occurred
in 7 of 9 patients who continued on
etanercept for more than 7 months. Ad-
ditionally, almost half of our patients
needed to discontinue etanercept treat-
ment due to inefficacy in the first 12
months of therapy. It is possible that
n e u t ralizing autoantibodies dire c t e d
against etanerc ept are synthesize d,
although they have not been found in
previous studies (3).
Other drugs used in concomitance with
e t a n e rc ep t , and the ch a n ges in their
doses, are important factors to be con-
sidered when evaluating the effective-
ness of this drug. All patients in our
s t u dy re c e ived etanerc ept and MTX
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simultaneously, and this combination
may have accounted for the improve-
ment observed at different points. The
combination of both drugs is probably
synergistic and more efficacious than
e a ch of its components alone (13).
However, flares were observed in near-
ly half of our studied population. It
should be noted that the modification
of MTX and corticosteroid doses per-
fo rmed along the observation peri o d
may have certainly exerted some ef-
fects over the disease expression in our
patients. Both MTX and corticosteroid
doses we re tap e red early after the
introduction of etanercept treatment in
all our patients. There is a possibility
that the observed flares in our study
could be related to significant decreas-
es in the dose of concomitant medica-
tions and not to a loss of efficacy of
etanercept. Sustained higher doses of
MTX (and possibly cort i c o s t e ro i d s )
than those used in our study, or a more
gradual tapering of their doses, may
contribute to sustained effectiveness of
etanercept in patients with SJIA. 
In our study etanercept at 0.4 mg/Kg/
dose associated with MTX was of defi-
nite benefit to 3 patients who entered
sustained remission. In 7 other ch i l-
dren who presented flares, higher dose
(1 mg/Kg/day) was used but it failed to
achieve control of the disease course.
High dose etanercept has proven inef-
fective in patients with JIA in a recent

s t u dy (5). Of intere s t , most of the
patients included in this study had sys-
temic arthritis.
In summary, etanercept -in combina-
tion with MTX- was initially effective
in almost all patients with SJIA who
had not showed a satisfactory response
to MTX, but flares and progressive loss
of effe c t iveness we re observed after
the first five months of treatment in
most patients. Sharp decreases in the
dose of MTX and corticosteroids per-
formed in our patients may have con-
t ri buted to subsequent occurrence of
flares. Consequently, changes in MTX
and corticosteroids doses should prob-
ably need to be made slowly and grad-
ually, and it is also possible that pa-
tients on SJIA should continue on ther-
apeutic doses of MTX while being on
etanercept in order to maintain clinical
benefit.
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