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Factors Associated with Achievement of Inactive
Disease in Children with Juvenile Idiopathic Arthritis
Treated with Etanercept
NICOLETTA SOLARI, ELENA PALMISANI, ALESSANDRO CONSOLARO, ANGELA PISTORIO, STEFANIA VIOLA,
ANTONELLA BUONCOMPAGNI, MARCO GATTORNO, PAOLO PICCO, NICOLINO RUPERTO, 
CLARA MALATTIA, ALBERTO MARTINI, and ANGELO RAVELLI

ABSTRACT. Objective. To evaluate the rate of inactive disease in children with juvenile idiopathic arthritis (JIA)
treated with etanercept, and to identify clinical characteristics associated with attainment of inactive
disease.
Methods. Clinical charts of patients who were given etanercept between January 2002 and January
2011 were evaluated retrospectively. For each patient, all visits from initiation of etanercept to the
last followup evaluation in which the patient was still receiving etanercept were examined to
establish whether the patient had reached the state of inactive disease and to identify the first visit
in which inactive disease was documented. Clinical characteristics associated with achievement of
inactive disease were determined through univariate analyses and Cox regression procedures.
Results. A total of 173 patients who received etanercept for a median of 2.2 years (range 0.5–10.5
yrs) were studied. Eighty-seven patients (50.3%) achieved inactive disease after a median of 0.6
years (range 0.1–2.5 yrs) of therapy. At last followup evaluation, 85 patients (49.1%) still had
inactive disease and 70 (40.5%) were in clinical remission on medication. The probability of
achievement of inactive disease after 6, 12, and 24 months of therapy was 24%, 46% and 57%,
respectively. On Cox regression analysis, the attainment of inactive disease was associated with lack
of wrist involvement and an age at disease onset < 3.6 years.
Conclusion.Around half of our patients with JIA treated with etanercept achieved a state of inactive
disease. Children who lacked wrist involvement and were younger at disease onset had a greater
likelihood of achieving inactive disease. (First Release Dec 1 2012; J Rheumatol 2013;40:192–200;
doi:10.3899/jrheum.120842)
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The advent of new therapies for juvenile idiopathic arthritis
(JIA), particularly the introduction of biologic medications,
has increased considerably the potential for treatment
benefit, with clinical remission being now a realistic goal for
a substantial proportion of patients1,2,3,4. These advances
have led to a shift in the aim of therapy increasingly toward
the attainment of complete disease quiescence5,6,7,8,9,10.

Further, they have led to the view that in chronic arthritis
clinical trials, it is important not only to know the magnitude
of clinical improvement from baseline, but also to under-
stand whether the therapeutic agent under study is able to
achieve more pronounced levels of improvement, including
a state of inactive disease8,10. 

However, none of the registration trials of biologic agents
in JIA to date has included inactive disease as primary
endpoint. The preliminary definition of inactive disease in
JIA5,6 has been used as a primary outcome measure in a
randomized, double-blind, placebo-controlled trial of 2
aggressive treatment strategies in children with early JIA11.
Nevertheless, to gain further insight into the therapeutic
efficacy of biologic medications there is a need to obtain
information about their potential to induce clinical
remission in standard clinical practice. Further, it would be
desirable to identify factors associated with therapeutic
response or nonresponse, to optimize the current therapeutic
approaches. 

Etanercept, a tumor necrosis factor-α (TNF-α) anta-
gonist, has been the first biologic agent registered for use in
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children with JIA. The efficacy and safety of this medication
have been established in a randomized placebo-controlled
withdrawal trial in patients with a polyarticular disease
course who were refractory or intolerant to methotrexate12.
Longterm extension studies of the original trial cohort and
several national registries have subsequently confirmed the
sustained clinical benefit and acceptable safety profile of the
drug13,14,15. The evidence for the effectiveness of etanercept
in JIA has been expanded by the observation that its admin-
istration may be associated with improvement of functional
ability and quality of life16,17, recovery of growth velocity
and bone status18,19, and reduction in the progression of
radiographic joint damage20. However, the potential of
etanercept to induce disease remission and the clinical
features associated with treatment effectiveness have
seldom been investigated21,22.

The primary objective of our study was 2-fold: first, to
evaluate the proportion of children with JIA treated with
etanercept who reached the state of inactive disease; and
second, to identify clinical characteristics associated with
attainment of inactive disease.

MATERIALS AND METHODS
Study design and patient selection. All consecutive patients who met the
International League for Associations of Rheumatology (ILAR) criteria for
JIA23 who were given etanercept at the study center between January 2002
and January 2011, and who had a minimum followup of 6 months after start
of etanercept, were included in the study. The analysis was conducted
through retrospective review of patient clinical charts and data stored in
clinical databases. Patient information was collected by means of
standardized case report forms and was entered in a specialized database.
The study protocol was approved by the medical ethics committee at the
Istituto G. Gaslini, Genoa, Italy.
Protocol of etanercept administration. All patients received etanercept
subcutaneously at a dose of 0.8 mg/kg/week (maximum 50 mg). In the
earlier years, the weekly dose was fractioned in 2 weekly administrations
of 0.4 mg/kg (maximum 25 mg) in all patients. More recently, the weekly
dose was mostly delivered in a single administration, using 25 or 50 mg
vials, depending on child’s weight. During etanercept therapy, patients
were evaluated clinically every 3 to 6 months. Laboratory monitoring was
carried out every 8–12 weeks.
Assessment of inactive disease. For each patient, all visits from the start of
etanercept therapy to the last followup evaluation in which the patient was
still receiving etanercept were examined to establish whether the patient
had achieved the state of inactive disease. In case the attending physician
had started to decrease the weekly dosage or space dosing further apart
before the last followup visit because of achievement of inactive disease,
the last observation in which the patient was still receiving the standard
dose of 0.8 mg/kg/week was retained as the last followup visit. In patients
who achieved inactive disease, the first visit in which inactive disease was
documented was identified. The state of inactive disease was defined,
according to Wallace criteria5, as no joint with active arthritis, no systemic
manifestations attributable to JIA, no active uveitis, normal acute-phase
reactants, and physician’s global assessment of disease activity indicating
no disease activity (defined as score of 0 on a 0–10 visual analog scale).
The state of clinical remission on medication was assessed in all patients
with inactive disease at last followup visit and was defined as a period of 6
continuous months of inactive disease while the patient was still receiving
etanercept5.
Assessment of predictive factors. The following independent (predictor)

variables were recorded: sex, age at disease onset, age and disease duration
at treatment baseline, interval between first observation at study center and
start of etanercept, ILAR category, antinuclear antibody (ANA) status
(defined as reported24), JIA outcome measures at start of etanercept (Table
1), joints affected before start of etanercept, and medications administered
before start of etanercept and administered concomitantly during etanercept
therapy, including intraarticular corticosteroid injections.
Statistics. Descriptive statistics were reported as medians and interquartile
ranges for continuous variables and as absolute frequencies and
percentages for categorical variables. Comparisons between patients who
did or did not achieve inactive disease were by Mann-Whitney U test in
case of quantitative data and chi-square test or Fisher’s exact test, as appro-
priate, for categorical data. 

Predictive factors were tested for association with the achievement of
inactive disease during the time of observation. For each category of
predictive factor tested, the number of patients with inactive disease, the
time of observation (person-years), and the incidence rate of inactive
disease per 100 person-years were calculated and compared by means of
bivariate analyses. Factors significantly associated with inactive disease
were then tested in a Cox proportional hazards regression model. The
log-rank test was used for comparisons. Survival analysis, with the state of
inactive disease as the event of interest, was conducted by Kaplan-Meier
method25. Survival curves were compared by the log-rank test.

The statistical packages used were Statistica (version 9.0, StatSoft
Corp.) for bivariate analyses and Stata (release 7, Stata Corp.) for multi-
variate analyses.

RESULTS
Patient characteristics. A total of 187 patients were treated
with etanercept in the study period. Fourteen patients were
excluded from the analysis because the clinical chart could
not be retrieved or the followup period after start of
etanercept was shorter than 6 months. The main demo-
graphic and clinical features of the remaining 173 patients
are presented in Table 1. Patients had on average a longer
disease duration (median 5 yrs), although the median time
interval between first observation and etanercept start was 3
years. The total duration of etanercept therapy was 458.8
patient-years, with a median treatment duration of 2.2 years
per patient. The total number of clinic visits during
etanercept therapy was 1142, with a median of 5 visits per
patient. The most frequent ILAR category was extended
oligoarthritis, followed by rheumatoid factor-negative
polyarthritis; 15.6% of patients had systemic arthritis.
Around two-thirds of patients were ANA-positive. The
median number of active joints at start of etanercept was 5.
The knee and ankle were the most frequently affected joints,
followed by the hand and wrist joints. 

Before start of etanercept, almost all patients had
received methotrexate, 72.3% of patients had undergone
intraarticular corticosteroid injections, and 40.5% of
patients had received systemic corticosteroids. Concomitant
medications administered during etanercept therapy
included methotrexate in 67.1% of patients, intraarticular
corticosteroids in 22%, and systemic corticosteroids in
13.9%.
Frequency of achievement of inactive disease. Eighty-seven
patients (50.3%) achieved inactive disease a median of 0.6

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2013. All rights reserved.

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


194 The Journal of Rheumatology 2013; 40:2 doi:10.3899/jrheum.120842

Personal non-commercial use only. The Journal of Rheumatology Copyright © 2013. All rights reserved.

years (range 0.1–2.5 yrs) after initiation of etanercept
therapy. The rate of inactive disease was much lower in
children with systemic arthritis than in those with nonsys-
temic categories altogether (29.6% vs 54.1%, respectively).

At last followup visit, 0.5 to 10.5 years after etanercept start
(median 2.2 yrs), 85 patients (49.1%) still had inactive
disease and 70 (40.5%) met the criteria for clinical
remission on medication. The probability of achievement of

Table 1. Demographic, clinical, and therapeutic characteristics of patients with juvenile idiopathic arthritis treated with etanercept. Data are numbers
(percentages) unless otherwise indicated.

Characteristic All Patients, Patients with Patients with 
n = 173 Inactive Disease, Active Disease, p*

n = 87 n = 86

Demographic data
Female 123 (71.1) 62 (71.3) 61 (70.9) 0.961
Age at disease onset, median (IQR), yrs 3.6 (1.9; 7) 3.1 (1.9; 5.9) 4.1 (1.9; 8.1) 0.107
Interval between disease onset and first observation, median (IQR), yrs 0.6 (0.2; 2.5) 0.6 (0.2; 2.8) 0.6 (0.2; 2.3) 0.621
Disease duration before start of etanercept, median (IQR), yrs 5 (1.8; 8.2) 5.2 (2.1; 8.8) 4.1 (1.7; 7.7) 0.210
Interval between first observation and start of etanercept, median (IQR), yrs 3 (0.7; 5.6) 3.3 (0.8; 5.9) 2.5 (0.7; 5.3) 0.520
Age at start of etanercept therapy, median (IQR), yrs 9.9 (6.7; 14.3) 9.8 (6.6; 14.3) 10 (7.1; 14.1) 0.904
Duration of etanercept therapy, median (IQR), yrs 2.2 (1.1; 3.5) 2.2 (1.3; 3.2) 2 (0.8; 3.6) 0.379
No. visits during etanercept therapy, median (IQR) 5 (3; 9) 5 (4; 8) 5.5 (3; 10) 0.854

ILAR category 0.022
Systemic arthritis 27 (15.6) 8 (9.2) 19 (22.1)
Persistent oligoarthritis 12 (6.9) 7 (8) 5 (5.8)
Extended oligoarthritis 70 (40.5) 40 (46) 30 (34.9)
Rheumatoid factor-negative polyarthritis 38 (22) 18 (20.7) 20 (23.3)
Rheumatoid factor-positive polyarthritis 7 (4) 3 (3.4) 4 (4.7)
Psoriatic arthritis 6 (3.5) 1 (1.1) 5 (5.8)
Enthesitis-related arthritis 12 (6.9) 10 (11.5) 2 (2.3)
Undifferentiated arthritis 1 (0.6) 0 (0) 1 (1.2)

Patients with positive antinuclear antibodies (n = 169) 105 (62.1) 57 (67.1) 48 (57.1) 0.184
JIA outcome measures at start of etanercept, median (IQR)

Physician global assessment VAS score, cma (n = 153) 6 (4; 8) 5.5 (3.5; 7.8) 6.0 (4.0; 8) 0.254
Parent global assessment VAS score, cma (n = 65) 5 (3; 7) 5 (2.5; 7.25) 5.3 (4; 7) 0.665
Parent pain assessment VAS score, cma (n = 65) 5 (3.1; 7.2) 5 (3; 7.5) 5 (3.5; 7.1) 0.984
Physical function scoreb (n = 65) 0.6 (0.2; 0.9) 0.4 (0.1; 0.8) 0.7 (0.2; 0.9) 0.103
No. swollen joints (n = 153) 4 (2: 9) 3.5 (2; 7) 4.5 (2; 10) 0.169
No. tender joints (n = 153) 5 (2; 10) 4.5 (2; 9) 6 (3; 12) 0.353
No. restricted joints (n = 153) 4 (2; 8) 3 (2; 7) 4 (3; 9) 0.158
No. active joints (n = 153) 5 (2.5; 10) 4 (2; 10) 7 (3; 11) 0.223
Erythrocyte sedimentation rate, mm/hc (n = 151) 40 (21; 59) 39.5 (19; 61.5) 40 (23; 52) 0.978
C-reactive protein, mg/dld (n = 148) 1.4 (0.5; 4.7) 1.2 (0.5; 4.4) 1.8 (0.5; 5.2) 0.391

Joints affected before start of etanercept
Cervical spine 28 (16.2) 10 (11.5) 18 (20.9) 0.092
Wrist 81 (46.8) 30 (34.5) 51 (59.3) 0.001
Hand joints 95 (54.9) 43 (49.4) 52 (60.5) 0.144
Hip 41 (23.7) 18 (20.7) 23 (26.7) 0.349
Knee 136 (78.6) 63 (72.4) 73 (83.4) 0.045
Ankle 131 (75.7) 69 (79.3) 62 (72.1) 0.268

Use of medications before start of etanercept
Systemic corticosteroids 70 (40.5) 28 (32.2) 42 (48.8) 0.026
Methotrexate 165 (95.4) 82 (94.3) 83 (96.5) 0.480
Cyclosporine 41 (23.7) 16 (18.4) 25 (29.1) 0.099
Sulfasalazine 14 (8.1) 5 (5.7) 9 (10.5) 0.255
Intraarticular corticosteroids 125 (72.3) 61 (70.1) 64 (74.4) 0.527

Concomitant medications during etanercept administration
Systemic corticosteroids 24 (13.9) 8 (9.2) 16 (18.6) 0.073
Methotrexate 116 (67.1) 53 (60.9) 63 (73.3) 0.084
Intraarticular corticosteroids 38 (22.0) 10 (11.5) 28 (32.6) 0.0008

a 0–10 scale (0 = best; 10 = worst); b 0–3 scale (0 = best; 3 = worst); c normal < 20 mm/h; d normal < 0.3 mg/dl. * Comparisons of quantitative data by
Mann-Whitney U test; comparisons of frequencies by chi-square test or Fisher’s exact test if expected frequencies were < 5. IQR: interquartile range; ILAR:
International League of Associations for Rheumatology; JIA: juvenile idiopathic arthritis; VAS: visual analog scale.

 www.jrheum.orgDownloaded on April 19, 2024 from 

http://www.jrheum.org/


195Solari, et al: Etanercept and remission in JIA

inactive disease after 6, 12, and 24 months of therapy was
24%, 46%, and 57%, respectively.
Comparison of clinical characteristics between patients
with and without inactive disease. Characteristics of patients
who achieved or did not achieve inactive disease are
compared in Table 1. Patients with inactive disease
belonged more frequently to the extended oligoarthritis and
enthesitis-related arthritis categories and less frequently to
the systemic arthritis category than did patients without
inactive disease. Further, patients with inactive disease had
a lower frequency of wrist involvement at the start of
etanercept, had less often received systemic corticosteroids
before starting etanercept, and had more frequently
undergone intraarticular corticosteroid injections during
etanercept administration than did patients without inactive
disease. The same comparison was made after the exclusion
of the 27 children with systemic arthritis. In this analysis,
the differences regarding ILAR category, corticosteroid
therapy before start of etanercept, and intraarticular corti-
costeroid injections during etanercept administration were
no longer detected, whereas patients with inactive disease
still had a lower frequency of wrist involvement at start of
etanercept than patients without inactive disease (30.4% and
50.7%, respectively; p = 0.012). Unlike the observations
from the entire sample, patients with inactive disease had a
younger age at disease onset than patients without inactive
disease (median ages 2.8 yrs and 4.5 yrs, respectively; p =
0.046). Among the 27 patients with systemic arthritis, those
with inactive disease (n = 8) had a longer disease duration
than those without inactive disease (n = 19), with median
disease durations of 6.6 years and 2.1 years, respectively 
(p = 0.003), and they were older at etanercept initiation, with
median ages of 11.8 years and 7.3 years, respectively 
(p = 0.029).
Factors associated with achievement of inactive disease.
For each patient and category of predictive factors tested for
their association with inactive disease, Table 2 presents the
number of patients in the predictive factor category out of
the total number of patients with inactive disease, the time
to inactive disease expressed in terms of person-years, and
the incidence rate of inactive disease. Factors associated
with achievement of inactive disease were age at disease
onset younger than 3.6 years, a physician global rating < 6,
the absence of wrist disease, the lack of use of systemic
corticosteroids before the start of etanercept, and the lack of
administration of intraarticular corticosteroids during
etanercept therapy. When all these variables were included
in a Cox proportional hazards regression model, the age at
disease onset younger than 3.6 years and the absence of
wrist disease were the only variables associated with the
attainment of inactive disease (Table 3). A secondary
analysis after the exclusion of the 27 children with systemic
arthritis identified the same predictors (Table 3).

The survival analysis, with the state of inactive disease as

the event of interest, in the entire patient sample and in
patients who did or did not have the 2 risk factors that were
significantly associated with inactive disease in the Cox
regression model is presented in Figures 1, 2, and 3,
 respectively.
Drug discontinuation and adverse events. After the last
followup evaluation, 137 patients were maintained on
etanercept therapy, whereas 36 patients were discontinued.
The reasons for discontinuation were inefficacy (14
patients), remission (11), side effects (10), and lack of
compliance (1 patient). Adverse events observed during
etanercept administration included new-onset iridocyclitis
(6 patients), leukopenia (3), thrombocytopenia (1), injec-
tion-site reactions (2), urticaria/angioedema (3), and papill-
edema (1 patient). Serious infections included varicella
complicated by bronchopneumonia (1 patient) and tubercu-
losis (1 patient); 1 patient died of a streptococcal sepsis.

DISCUSSION
We evaluated the frequency of achievement of inactive
disease in 173 children with JIA treated with etanercept in
standard clinical care. We found that 50.3% of patients
achieved inactive disease a median of 0.6 years after the
initiation of etanercept therapy. At last followup visit, after
a median of 2.2 years from start of etanercept, 49.1% of
patients still had inactive disease and 40.5% met the criteria
for clinical remission on medication (i.e., they had been in
the state of inactive disease for at least 6 months while
taking etanercept). The probability of achieving the inactive
disease state after 6, 12, and 24 months of therapy was 24%,
46%, and 57%, respectively.

The prevalence of inactive disease in JIA patients treated
with etanercept was evaluated in 2 previous studies, both
based on national registries. In the German registry, 47.6%
and 26.6% of 787 patients reached the criteria for inactive
disease or clinical remission on medication, respectively21.
Among 262 patients included in the Dutch registry, the
frequency of excellent response, defined as fulfillment of
adapted inactive disease criteria, was 32% after 15 months
of therapy. This rate increased to 37%–49% in a secondary
longer-term followup analysis, 4 to 7 years after initiation of
etanercept22. Together, the results reported in national
registries and those from our study indicate that around half
of children with JIA who are treated with etanercept in
real-life clinical settings are able to attain complete disease
quiescence.

In our study, the lack of involvement of the wrist joint
was the clinical characteristic most strongly associated with
achievement of inactive disease in Cox regression analysis.
This observation implies that wrist disease is a marker of
poorer therapeutic outcome in children with JIA treated with
etanercept. Previous studies have shown that JIA patients
with wrist disease are at high risk of developing structural
joint damage26,27,28, a more severe course of arthritis29,30, or
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Table 2. Patient and disease characteristics tested for association with achievement of inactive disease state.

Characteristic Patients with Person-yrs Incidence Rate of
Inactive Disease, Inactive Disease, p*

n/total × 100 person-yrs
(95% CI)

Sex
Female 61/123 201.7 30.2 (23.5–38.9) 0.94
Male 23/50 83.7 27.5 (18.3–41.4)

Age at disease onset, yrs
< 3.6 49/83 130.9 37.4 (28.3–49.5) 0.006
≥ 3.6 35/85 154.5 22.7 (16.3–31.6)

Disease duration at start of etanercept, yrs
< 2 20/43 57 35.1 (22.6–54.4) 0.77
≥ 2 64/125 228.4 28.0 (21.9–35.8)

Interval between first observation and start of etanercept, yr
< 1 22/45 71.5 30.8 (20.3–46.7) 0.89
≥ 1 60/118 198.8 30.2 (23.4–38.9)

Age at start of etanercept, yrs
< 10 42/84 150.3 27.9 (20.7–37.8) 0.66
≥ 10 42/84 135.1 31.1 (23.0–42.1)

ILAR category
Systemic arthritis 7/24 52.5 13.3 (6.4–28.0) 0.07
Nonsystemic categories 77/144 232.9 33.1 (26.4–41.3)

Antinuclear antibody status
Positive 55/102 164.2 33.5 (25.7–43.6) 0.23
Negative 27/63 119.1 22.7 (15.5–33.1)

JIA outcome measures at start of etanercept
Physician global assessment VAS score, cm

≥ 6 34/75 140.5 24.2 (17.3–33.9) 0.06
< 6 43/75 98.0 43.9 (32.6–59.2)

No. active joints
≥ 5 37/80 146.7 25.2 (18.3–34.8) 0.10
< 5 40/70 92.1 43.4 (31.9–59.2)

Erythrocyte sedimentation rate, mm/h
≥ 40 37/74 117.3 31.5 (22.9–43.5) 0.98
< 40 39/75 107.4 36.3 (26.5–49.7)

C-reactive protein, mg/dl
≥ 1.5 31/70 125.1 24.8 (17.4–35.2) 0.11
< 1.5 44/76 90 48.9 (36.4–65.7)

Joints affected before start of etanercept
Cervical spine

Yes 10/27 41.4 24.2 (13.0–44.9) 0.39
No 74/141 244.0 30.3 (24.1–38.1)

Wrist
Yes 28/77 173.2 16.2 (11.2–23.4) 0.0001
No 56/91 112.2 49.9 (38.4–64.9)

Hand joints
Yes 42/93 178.7 23.5 (17.4–31.8) 0.06
No 42/75 106.7 39.4 (29.1–53.3)

Hip
Yes 18/40 91.6 19.7 (12.4–31.2) 0.31
No 66/128 193.8 34.1 (26.8–43.3)

Knee
Yes 62/132 237 26.2 (20.4–33.6) 0.15
No 22/36 48.4 45.5 (29.9–69.0)

Ankle
Yes 66/126 207.2 31.9 (25.0–40.5) 0.24
No 18/42 78.2 23.0 (14.5–36.5)

Use of medications before start of etanercept
Systemic corticosteroids

Yes 26/66 126.9 20.5 (13.9–30.1) 0.04
No 58/102 158.5 36.6 (28.3–47.3)
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a poorer functional outcome31, and have a lesser likelihood
of experiencing a therapeutic response to methotrexate32,33.
Thus, the presence of arthritis in the wrist joint might
identify a subgroup of patients with JIA who deserve earlier
introduction of etanercept during their disease course or
administration of etanercept in combination with
methotrexate. Horneff, et al34 reported a greater frequency
of therapeutic response in patients treated with etanercept
and methotrexate in combination than in patients who
received etanercept monotherapy. Unlike that study, we did
not find an association between achievement of inactive
disease and concomitant methotrexate administration.
However, this observation should be regarded with caution
as it was made in the context of a retrospective analysis. The
role of methotrexate in enhancing etanercept’s effectiveness
needs to be examined in a controlled trial.

The only other factor that was associated with inactive
disease in Cox regression procedures was an age at disease

onset younger than 3.6 years. Younger age at disease presen-
tation was also associated with excellent response to
etanercept in the Dutch registry22, but was not among the
determinants of inactive disease in the German registry21.
This discrepancy may depend, at least in part, on disparities
in patient characteristics, including demographic features,
level of disease activity, and distribution of JIA categories.
Notably, our patient population had a much younger age at
disease onset and included a greater percentage of children
with positive ANA status and extended oligoarthritis than
the patient samples in the German and Dutch registries.

Several studies, including the 2 registry reports, have
shown that anti-TNF agents are less effective in the systemic
subset of JIA13,14,21,22,35,36,37,38. This phenomenon has been
attributed to interleukin 1 (IL-1) and IL-6 playing a greater
pathogenetic role than TNF-α in systemic arthritis39,40. In
accord with these observations, the rate of inactive disease
was much lower in our children with systemic arthritis than
in those with nonsystemic categories altogether (29.6% vs
54.1%).

We recognize the limitations of the retrospective and
noncontrolled design of our study. A retrospective analysis
is subject to missing possibly erroneous data. We also
acknowledge that the lack of data regarding parent-reported
outcomes, namely overall well-being, pain, and functional
ability assessments, in a number patients precluded a
meaningful analysis of their predictive value. The state of
inactive disease was not confirmed with imaging studies.
Recently, synovial pathology detected by magnetic reson-
ance imaging or ultrasound, possibly reflecting continuing
active disease, has been found in a sizable percentage of
children with clinically defined inactive disease41,42,43. We

Table 2. Continued.

Characteristic Patients with Person-yrs Incidence Rate of
Inactive Disease, Inactive Disease, p*

n/total × 100 person-yrs
(95% CI)

Methotrexate
Yes 79/160 276.3 28.6 (22.9–35.6) 0.73
No 5/8 9.1 54.9 (22.9–132.0)

Intraarticular corticosteroids
Yes 59/122 185.0 31.9 (24.7–41.2) 0.99
No 25/46 100.4 24.9 (16.8–36.9)

Concomitant medications during etanercept administration
Systemic corticosteroids

Yes 7/21 42.5 16.5 (7.8–34.5) 0.14
No 77/147 242.0 31.8 (25.4–39.8)

Methotrexate
Yes 50/111 204.5 24.4 (18.5–32.3) 0.07
No 34/57 80.0 42.5 (30.4–59.5)

Intraarticular corticosteroids
Yes 10/37 120.3 8.3 (4.5–15.4) 0.0003
No 74/131 164.3 45.0 (35.9–56.6)

* Log-rank test. ILAR: International League of Associations for Rheumatology; JIA: juvenile idiopathic arthritis.

Table 3. Best-fitting model obtained through Cox proportional hazards
regression procedures in all patients and in patients who did not have
systemic arthritis. Achievement of inactive disease status was the
dependent variable.

Explanatory Variables HRadj (95% CI) p*

All patients, n = 168
Absence of wrist involvement 2.19 (1.38–3.48) 0.0006
Age at disease onset < 3.6 yrs 1.61 (1.04–2.49) 0.03

Patients without systemic arthritis, n = 144
Absence of wrist involvement 2.05 (1.25–3.36) 0.0032
Age at disease onset < 3.6 yrs 1.81 (1.14–2.89) 0.01

* Log-likelihood ratio test. HRadj: adjusted hazards ratio.
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did not investigate the rate of disease relapse after discon-
tinuation of etanercept. It is our current policy to continue
etanercept at standard dose for 1 year after the occurrence of
inactive disease and then to taper it gradually until discon-
tinuation in another year.

Around half of our JIA patients treated with etanercept in
standard clinical care were able to achieve the state of

inactive disease. Children who lacked wrist involvement
and had a younger age at disease onset had a greater
likelihood of achieving inactive disease during etanercept
administration. Thus, the presence of wrist disease and older
age at disease presentation may constitute an indication for
earlier introduction of etanercept or its administration in
combination with methotrexate.

Figure 1. Cumulative probability of attaining state of inactive disease in the entire
patient sample; Kaplan-Meier method.

Figure 2. Cumulative probability of attaining state of inactive disease by absence
or presence of wrist involvement; Kaplan-Meier method.
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