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ABSTRACT. Objective. The main objective was to determine the 2-year clinical benefit and safety of etanercept
(ETN) in children with the juvenile idiopathic arthritis (JIA) categories of extended oligoarthritis
(eoJIA), enthesitis-related arthritis (ERA), or psoriatic arthritis (PsA).
Methods. CLIPPER was a 96-week, phase IIIb, open-label, multicenter study. Patients with eoJIA,
ERA, or PsA received ETN 0.8 mg/kg once weekly (50 mg max) for up to 96 weeks. The proportions
of patients reaching the JIA American College of Rheumatology (ACR) 30/50/70/90/100 and inactive
disease responses at Week 96 were calculated. Adverse events (AE) were collected throughout the
study (intention-to-treat sample).
Results. There were 127 patients (eoJIA n = 60, ERA n = 38, PsA n = 29) who received ≥ 1 dose of
ETN. The mean disease duration was 31.6 (eoJIA), 23.0 (ERA), and 21.8 (PsA) months. At Week 96,
JIA ACR 30/50/70/90/100/inactive disease responses (95% CI) were achieved by 84.3% (76.7, 90.1),
83.5% (75.8, 89.5), 78.7% (70.6, 85.5), 55.1% (46.0, 63.9), 45.7% (36.8, 54.7), and 27.6% (20.0,
36.2) of patients, respectively. The most common AE (no. events, events per 100 patient-yrs) overall
were headache (23, 10.7), pyrexia (12, 5.6), and diarrhea (10, 4.6). The most common infections were
upper respiratory tract infection (83, 38.6), pharyngitis (50, 23.2), gastroenteritis (22, 10.2), bronchitis
(19, 8.8), and rhinitis (17, 7.9). No cases of malignancy, active tuberculosis, demyelinating disorders,
or death were reported. 
Conclusion. Over 96 weeks of therapy, ETN demonstrated sustained efficacy at treating the clinical
symptoms of all 3 JIA categories, with no major safety issues. (J Rheumatol First Release March 1
2016; doi:10.3899/jrheum.150430)
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Juvenile idiopathic arthritis (JIA) is a common chronic
arthritic disease with an incidence of 10 per 100,000 and a
prevalence of 80—100/100,000 children1,2,3. JIA is hetero-
geneous, and patients with this disease fall into 1 of 7
categories, as defined by the International League of
Associations for Rheumatology, which vary in their signs,
symptoms, and prevalence4. If not treated appropriately, JIA
is often associated with significant pain and disability5,6,7.

Many treatments are currently available for JIA but few
have been studied in selected JIA categories8. Anti-tumor
necrosis factor (anti-TNF) agents are effective in patients
with JIA who are unresponsive to the more traditional
disease-modifying antirheumatic drugs (DMARD) such as
methotrexate (MTX)9,10. Weekly dosing of the anti-TNF
etanercept (ETN) in JIA, either 0.8 mg/kg once weekly or 0.4
mg/kg twice weekly, has achieved response quickly and is
sustainable in the long term9,11,12,13. Although the efficacy
and safety profile of ETN has proven to be favorable, studies
have largely grouped patients into JIA as a whole. Our
knowledge of the effect of ETN on the individual JIA
categories, such as extended oligoarthritis (eoJIA), enthe-
sitis-related arthritis (ERA), or psoriatic arthritis (PsA), is
limited, especially in longterm treatment, despite having a
relative share of 9%, 14%, and 7% of total JIA cases, respec-
tively14,15. Previous studies that have presented data for these
specific categories have largely been based on retrospective
and/or registry data16,17,18,19,20.

Part 1 of the Clinical Study In Paediatric Patients of
Etanercept for Treatment of ERA, PsA, and Extended

Oligoarthritis (CLIPPER) study was undertaken to determine
the 12-week efficacy and safety of ETN in patients with
eoJIA, ERA, and PsA, and for the first time, prospective data
were reported in these JIA categories21. ETN was shown to
be effective after just 12 weeks, with 88.6% of patients
achieving a JIA American College of Rheumatology (ACR)
30, which is significantly more patients versus placebo data
from a historical metaanalysis22. The CLIPPER study was
continued beyond 12 weeks to 96 weeks in the same
population of patients, focusing on longterm efficacy and
safety, and the results are presented here.

MATERIALS AND METHODS
Patients and study design. CLIPPER was a 96-week, phase IIIb, open-label
multicenter study performed in 38 centers in 19 countries, including
members of the Paediatric Rheumatology International Trials Organisation
(PRINTO)23.

Patients with eoJIA (aged 2–17 yrs), ERA (12–17 yrs), or PsA (12–17
yrs) received ETN 0.8 mg/kg once weekly (QW; max dose, 50 mg) for up
to 96 weeks. Concomitant therapy with only 1 of the following was
permitted: MTX, hydroxychloroquine, chloroquine, or sulfasalazine. The
key inclusion and exclusion criteria are described in full elsewhere21. Briefly,
patients were required to have ≥ 2 active peripheral joints swollen or
limitation of motion accompanied by either pain or tenderness. Patients with
eoJIA or PsA were required to have had an unsatisfactory response or intol-
erance to a DMARD. In patients with ERA, an unsatisfactory response or
intolerance to either a DMARD or a nonsteroidal antiinflammatory drug was
required. Prior treatment with other biologic agents was an exclusion
criterion.

All parents/patients signed and dated an informed consent form, and the
study was approved by the local ethics committee. We conducted our study
in compliance with the ethical principles originating in or derived from the
Declaration of Helsinki, and in compliance with all International Conference
on Harmonisation of Good Clinical Practice Guidelines. It was registered
on http://clinicaltrials.gov/ with the identifier NCT00962741.
Assessments. The efficacy endpoints included the proportions of patients
achieving JIA ACR 30/50/70/90/100 responses and inactive disease criteria
over the 96 weeks. Inactive disease was defined as no joints with active
arthritis; no fever, rash, serositis, splenomegaly, or generalized lymphadeno -
pathy attributable to JIA; C-reactive protein (CRP) level within normal
limits; a physician’s global assessment (PGA) of disease activity score of 0
on a 21-circle visual analog scale (VAS); duration of morning stiffness of 
≤ 15 min; and no active uveitis over time24. The Juvenile Arthritis Disease
Activity Score (JADAS) included these 4 components: physician’s global
assessment of disease activity (0-10 VAS; 0 = no activity, 10 = max activity);
parent/patient’s global assessment of well-being (0-10 VAS; 0 = very well,
10 = very poor); count of 27 joints with active disease; and CRP (range 
0-57). Inactive disease was defined as JADAS ≤ 1. The mean (SD) change
from baseline was assessed for the JIA ACR core components, parent’s
global assessment of child’s pain VAS (mm), and the duration of morning
stiffness in all patients overall and for each JIA category. In addition, mean
(SD) change was calculated for the ERA-specific endpoints of prorated
tender entheseal score [defined as 66 × (total number of tender entheses with
score > 0)/number of non-missing tender entheseal assessments; if > 33
assessments were not recorded, then the overall value was defined as
missing], overall back pain (mm), nocturnal back pain (mm), Schober’s test
(cm), and the PsA-specific endpoints of psoriasis body surface area (BSA;
%) and PGA of psoriasis. 
Safety. Treatment-emergent adverse events (AE) and serious treat -
ment-emergent AE were recorded throughout the study. Serum samples were
tested for anti-ETN antibodies and neutralizing antibodies.
Statistical analysis. One hundred patients were expected to enroll in the
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study and this determined the sample size. It was expected that the half-width
of the 95% CI would be no more than 10% for estimation of the JIA ACR
30 response rate [the primary endpoint for part 1 (Week 12) of the CLIPPER
study]. The modified intention-to-treat (mITT) population was used for both
the efficacy and safety analyses and was defined as all patients who received
≥ 1 dose of ETN. For ACR JIA response rates, in addition to observed cases
(OC) data, sensitivity analyses were performed using last observation carried
forward (LOCF) imputation of missing data and the non-responder
imputation (NRI) method. For the JIA ACR, ACR inactive disease, and
JADAS inactive disease response rates, the more conservative NRI data were
used; for these analyses “missing” values and all visits after discontinuation
were classified as having non-responder status. All other analyses were based
on the OC data. Descriptive summary statistics for the OC data were
provided for each study endpoint at all timepoints of the study. The trials
followed the recommendation of the CONSORT statement, with results
reported on the intention-to-treat population25.

RESULTS
Patient population. Patient disposition is summarized in
Figure 1. The mITT population included 127 patients: 60
with eoJIA, 38 with ERA, and 29 with PsA. Of them, 122
patients (96%) entered Part 2 of this study and received
treatment for 96 weeks. In total, 109 patients (85.8%)
completed the study. The demographic characteristics were
reported in the previous article21. In brief, mean (SD) age at
first ETN injection for individual categories was 8.6 years
(4.6) for patients with eoJIA, 14.5 years (1.6) for patients
with ERA, and 14.5 years (2.0) for patients with PsA. For the
eoJIA category, 25.0% of patients were 2–4 years, 38.3%

were 5–11 years, and 36.7% were 12–17 years. For the ERA
and PsA categories, all patients were 12–17 years of age. The
mean (SD) disease duration was 31.6 months (31.7) for
patients with eoJIA, 23.0 months (19.8) for patients with
ERA, and 21.8 months (20.2) for patients with PsA. The
majority of patients were female within the eoJIA (68.3%)
and PsA (79.3%) categories, but the majority of patients with
ERA were male (79.0%). Prior DMARD (taken at baseline
or within 4 weeks prior to the screening visit) were received
by 55 (91.7%) patients with eoJIA, 32 (84.2%) patients with
ERA, and 24 (82.8%) patients with PsA. Concomitant
DMARD were taken by 55 patients (91.7%) with eoJIA, 32
(84.2%) with ERA, and 24 (82.8%) with PsA. 
Efficacy. Responses across all JIA ACR levels in general were
evident already at Week 12, with incremental increases
observed through Week 96, especially for JIA ACR
70/90/100. In the overall population, the percentages of
patients who achieved JIA ACR 30/50/70/90/100 (95% CI)
responses (NRI data with denominator equal to 127) at Week
12 were 85.8% (78.5, 91.4), 78.0% (69.7, 84.8), 59.1% (50.0,
67.7), 28.3% (20.7, 37.0), and 22.0% (15.2, 30.3), respec-
tively (Figure 2A). These responses continued to increase
through to Week 96 with 84.3% (76.7, 90.1), 83.5% (75.8,
89.5), 78.7% (70.6, 85.5), 55.1% (46.0, 63.9), and 45.7%
(36.8, 54.7) of patients overall reaching JIA ACR
30/50/70/90/100, respectively. In patients with eoJIA, the
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Figure 1. Patient disposition. Adverse events included infections. All subjects who discontinued etanercept (ETN) were monitored
for safety for the remainder of the study period. eoJIA: extended oligoarthritis; JIA: juvenile idiopathic arthritis; ERA: enthesitis-
related arthritis; PsA: psoriatic arthritis; QW: once weekly.
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percentages achieving JIA ACR 30/50/70/90/100 responses
by Week 96 were 88.3% (77.4, 95.2), 88.3% (77.4, 95.2),
83.3% (71.5, 91.7), 55.0% (41.6, 67.9), and 48.3% (35.2,
61.6), respectively (Figure 2B). The proportions of patients
with eoJIA achieving JIA ACR responses were consistent
across the 3 age groups (data not shown). Patients with ERA
achieving JIA ACR 30/50/70/90/100 at Week 96 were 78.9%
(62.7, 90.4), 76.3% (59.8, 88.6), 68.4% (51.3, 82.5), 52.6%
(35.8, 69.0), and 39.5% (24.0, 56.6), respectively (Figure
2C). These were similar in patients with PsA, with JIA ACR
30/50/70/90/100 response levels at 82.8% (64.2, 94.2), 82.8%
(64.2, 94.2), 82.8% (64.2, 94.2), 58.6% (38.9, 76.5), and
48.3% (29.4, 67.5), respectively (Figure 2D). In total,
inactive disease (95% CI) was achieved by 27.6% (20.0,
36.2) at Week 96; and by 33.3% (21.7, 46.7), 21.1% (9.6,
37.3), and 24.1% (10.3, 43.5) in patients with eoJIA, ERA,
and PsA, respectively. The percentages of patients with
eoJIA, ERA, and PsA who achieved inactive disease
responses were similar at all timepoints. OC data for ACR
JIA and inactive disease endpoints, and LOCF data for ACR
JIA endpoints, are available in Supplementary Figures 1 and
2, online at jrheum.org.

JADAS inactive disease was achieved by 14.2% of the
overall population (NRI data with denominator equal to 127)
at Week 12, and this proportion had increased to 33.9% at
Week 96. For the individual JIA subgroups, the percentage
of patients achieving JADAS inactive disease at Week 96 was
36.7%, 23.7%, and 41.4% in patients with eoJIA, ERA, and
PsA, respectively.

Overall, significant changes were observed as early as
Week 12 in all JIA ACR components, such as the parent’s
global assessment of child’s pain VAS assessments, the
duration of morning stiffness, and in the JADAS (Table 1).
These changes continued to improve through Weeks 48 and
96. For each JIA category, substantial changes from baseline
at Week 96 were reported in the effectiveness measures
analyzed (Table 2). 

For ERA-specific measures (tender entheseal score, overall
back pain, nocturnal back pain, and Schober’s test), all were
improved from baseline at Weeks 48 and 96. The psoriasis
BSA and PGA of psoriasis, as measured in patients with PsA,
were also improved from baseline at Weeks 48 and 96.
Safety. Overall, the events per 100 patient-years for AE were
139.5 (Table 3). The most frequently reported AE (no. events,
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Figure 2. JIA ACR response rates and inactive disease status (NRI data; mITT) over time. A. Overall population. B. eoJIA. C. ERA. D. PsA. Data imputed for
19/127 patients (15.0%) for the JIA ACR analyses and 21/127 patients (16.5%) for the inactive disease analyses. eoJIA: extended oligoarthritis; JIA: juvenile
idiopathic arthritis; ACR: American College of Rheumatology; ERA: enthesitis-related arthritis; PsA: psoriatic arthritis.
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events per 100 patient-yrs) in the overall population were
headache (23, 10.7), pyrexia (12, 5.6), and diarrhea (10, 4.6).
All other AE occurred in the overall population at events per
100 patient-year rates of ≤ 3.7.

The most commonly reported infections (no. events,
events per 100 patient-yrs) in the overall population were

upper respiratory tract infection (83, 38.6), pharyngitis (50,
23.2), gastroenteritis (22, 10.2), bronchitis (19, 8.8), and
rhinitis (17, 7.9); all other infections occurred in the overall
population at events per 100 patient-year rates of ≤ 6.5.

Three patients (2.4%) with ERA were withdrawn from
treatment because of AE: 1 patient (2.6%) who was
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Table 1. Disease characteristics at baseline, and change from baseline at weeks 12, 48, and 96 for all JIA categories.

Mean (95% CI) Mean (95% CI) [% change]
Baseline, n = 127 Week 12, n = 123 Week 48, n = 119 Week 96, n = 109

PGA of disease activitya 5.0 (4.7, 5.3) 1.5 (1.3, 1.7) [–70.6] 1.0 (0.8, 1.2) [–80.0] 0.6 (0.5, 0.8) [–87.7]
Patient/parent global assessment 5.0 (4.6, 5.4) 2.2 (1.9, 2.5) [–50.2] 1.7 (1.3, 2.0) [–66.1] 1.0 (0.7, 1.2) [–80.1]
No. active joints 6.7 (5.9, 7.6) 1.7 (1.3, 2.2) [–73.0] 0.9 (0.5, 1.2) [–86.0] 0.6 (0.2, 1.0) [–90.8]
No. joints with LOM 5.7 (5.0, 6.5) 1.6 (1.2, 2.0) [–66.9] 1.3 (0.8, 1.7) [–73.6] 1.1 (–0.5, 1.6) [–79.1]
CRP, mg/lb 8.3 (5.7, 10.8) 2.5 (1.2, 3.8) [–22.1] 2.0 (1.3, 2.8) [–9.9] 2.8 (1.7, 3.8) [32.6]
CHAQ 0.8 (0.7, 0.9) 0.3 (0.3, 0.4) [–53.6] 0.2 (0.2, 0.3) [–69.5] 0.2 (0.1, 0.2) [–74.2]
Parent’s global assessment of child’s 

pain, VASa 5.1 (4.6, 5.5) 2.0 (1.7, 2.4) [–51.9] 1.5 (1.2, 1.8) [–68.4] 0.9 (0.6, 1.2) [–79.5]
Duration of morning stiffness, min 73.5 (55.8, 91.2) 13.3 (5.9, 20.7) [–66.0] 6.0 (1.7, 10.4) [–71.1] 5.8 (1.6, 9.9) [–70.2]
JADASc 17.2 (15.9, 18.5) 5.5 (4.7, 6.4) 3.6 (2.9, 4.3) 2.3 (1.7, 2.9)

ERA-specific measures Baseline, n = 38 Week 12, n = 36 Week 48, n = 34 Week 96, n = 30
Prorated tender entheseal score 5.9 (2.8, 9.0) 1.8 (–0.3, 3.9) [–57.8] 1.3 (0.0, 2.6) [–64.0] 0.3 (–0.1, 0.7) [–79.9]
Overall back pain, mm 25.9 (16.6, 35.3) 11.8 (5.7, 18.0) [–21.2] 8.6 (3.1, 14.1) [37.0]* 2.4 (0.7, 4.1) [–54.1]
Nocturnal back pain, mm 16.4 (7.2, 25.5) 5.8 (1.8, 9.8) [–6.8] 5.9 (1.0, 10.7) [5.6]* 2.2 (0.9, 3.5) [–41.1]
Schober test, cmd 5.0 (4.4, 5.7) 5.5 (4.8, 6.1) [9.7] 5.4 (4.8, 5.9) [12.3] 5.3 (4.7, 6.0) [7.5]

PsA-specific measures Baseline, n = 29 Week 12, n = 29 Week 48, n = 28 Week 96, n = 25
Psoriasis BSA, % 9.8 (4.7, 15.0) 3.5 (1.3, 5.7) [–45.0] 3.1 (0.0, 6.3) [–48.3] 1.1 (–0.3, 2.0) [–54.4]
PGA of psoriasise 1.8 (1.2, 2.3) 0.8 (0.5, 1.1) [–35.9] 0.8 (0.4, 1.1) [–44.0] 0.5 (0.1, 0.8) [–55.1]

* Positive mean % change at some visits is due to outlier values. a n = 108 for Week 96. b n = 120, 117, and 103 for weeks 12, 48, and 96, respectively. c n =
118, 120, 117, and 102 for baseline and weeks 12, 48, and 96, respectively. d Modified Schober test values in the table were subtracted 10 from reported values.
e n = 28 for Week 12. BSA: body surface area; CHAQ: Childhood Health Assessment Questionnaire; CRP: C-reactive protein; ERA: enthesitis-related arthritis;
JADAS: juvenile arthritis disease activity score; JIA: juvenile idiopathic arthritis; LOM: limitation of motion; PGA: physician’s global assessment; PsA:
psoriatic arthritis; VAS: visual analog scale.

Table 2. Changes in effectiveness measures by categories.

eoJIA, n = 60 ERA, n = 38 PsA, n = 29
Baseline Mean Mean (95% CI) Baseline Mean Mean (95% CI) Baseline Mean Mean (95% CI) 

(95% CI) [% improvement] (95% CI) [% improvement] (95% CI) [% improvement] 
at Week 96 at Week 96 at Week 96

PGA of disease activitya 5.0 (4.5, 5.4) 0.6 (0.4, 0.8) [–89.1] 5.4 (4.8, 6.0) 0.6 (0.4, 0.9) [–87.1] 4.7 (4.1, 5.2) 0.7 (0.3, 1.0) [–85.3]
Patient/parent global 

assessmentb 4.8 (4.2, 5.5) 1.0 (0.6, 1.4) [–79.5] 5.4 (4.7, 6.2) 0.9 (0.5, 1.4) [–81.7] 4.6 (3.8, 5.5) 1.0 (0.5, 1.5) [–79.6]
No. active jointsb 7.6 (6.3, 8.9) 0.5 (0.3, 0.7) [–92.6] 5.2 (4.0, 6.4) 0.5 (0.2, 0.9) [–88.5] 7.0 (5.4, 8.7) 1.0 (–0.7, 2.6) [–89.8]
No. joints with LOMb 6.3 (5.2, 7.5) 0.7 (0.4, 1.1) [–84.3] 4.8 (3.5, 6.2) 1.3 (0.3, 2.4) [–71.7] 5.6 (4.1, 7.2) 1.4 (–0.4, 3.2) [–76.5]
CRP, mg/lc 6.3 (3.5, 9.0) 3.3 (1.5, 5.2) [64.6]* 15.3 (8.2, 22.3) 2.7 (1.1, 4.3) [–22.1] 3.2 (1.4, 5.0) 1.6 (0.7, 2.5) [24.7]*
CHAQb 0.9 (0.7, 1.1) 0.2 (0.1, 0.3) [–70.6] 0.7 (0.6, 0.9) 0.1 (0.0, 0.2) [–82.4] 0.7 (0.4, 0.9) 0.2 (0.0, 0.3) [–72.1]
Parent global assessment 

of child’s pain (VAS)a 4.8 (4.2, 5.5) 1.0 (0.6, 1.4) [–78.6] 5.8 (4.9, 6.6) 0.9 (0.4, 1.3) [–80.1] 4.6 (3.8, 5.5) 0.8 (0.2, 1.5) [–80.8]
Duration of morning stiffness, 

minb 72.8 (47.7, 97.9) 2.4 (–1.0, 5.8) [–71.4] 89.3 (46.9, 131.7) 10.7 (0.1, 21.2) [–70.9] 54.3 (33.7, 74.9) 7.2 (–4.1, 18.5) [–67.0]
JADASd 17.9 (15.9, 19.9) 2.3 (1.5, 3.0) [–85.9] 17.2 (14.8, 19.6) 2.2 (1.3, 3.0) [–85.3] 15.9 (13.7, 18.0) 2.5 (0.4, 4.5) [–82.6]

* Positive mean % change at some visits is due to outlier values. a n = 53, 30, and 25 for eoJIA, ERA, and PsA, respectively, at Week 96. b n = 54, 30, and 25
for eoJIA, ERA, and PsA, respectively, at Week 96. c n = 52, 27, and 24 for eoJIA, ERA, and PsA, respectively, at Week 96. d n = 55, 37, and 26 for eoJIA,
ERA, and PsA, respectively, at baseline, and n = 51, 27, and 24 at Week 96. CHAQ: Childhood Health Assessment Questionnaire; CRP: C-reactive protein;
eoJIA: extended oligoarthritis (in juvenile idiopathic arthritis); ERA: enthesitis-related arthritis; LOM: limitation of motion; JADAS: Juvenile Arthritis Disease
Activity Score; PGA: physician’s global assessment; PsA: psoriatic arthritis; VAS: visual analog scale.
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HLA-B27–negative had Crohn disease, asthenia, and
pyrexia, 1 (2.6%) had fatigue, dizziness, and wheezing, and
1 (2.6%) withdrew because of JIA exacerbation.

Two patients (1.6%) withdrew because of infections: 1
patient (1.7%) with eoJIA withdrew as a result of broncho -
pneumonia and 1 (3.4%) with PsA had pyelocystitis.

Ten patients (7.9%) had 10 serious infections (4.6 events
per 100 patient-yrs). These were gastroenteritis (2 patients),
and acute tonsilitis, bronchopneumonia, gastrointestinal
infection, helicobacter gastritis, peritonitis, pharyngitis,
pyelocystitis, and viral infection (1 patient each).

Two cases of uveitis in patients in the eoJIA and PsA
categories were reported. The patient with eoJIA had no
reported history of uveitis and reported it after 7.8 months of
ETN plus MTX therapy. Dexamethasone eyedrops were used
to treat the patient and it was resolved after 42 days. The case
of uveitis in the patient with PsA was an exacerbation of
chronic uveitis and occurred after 7.8 months of ETN plus
MTX therapy. The event was treated with cyclopentolate
eyedrops and dexamethasone ophthalmic suspension and
resolved after 9 days. One case of iridocyclitis (a form of
uveitis) was reported in a patient with ERA after about 1 year
of ETN plus MTX therapy; this patient had no reported
history of uveitis. The iridocyclitis was treated with cyclopen-
tolate and dexamethasone eyedrops, and phenylephrine
ophthalmic solution, and was resolved after 37 days. 

In total, 3 cases of Crohn disease were reported, all in
patients with ERA. One case was considered possibly related
to ETN therapy by the sponsor. This patient was HLA-B27–
negative, had no history of inflammatory bowel disease or

gastrointestinal disorders and was diagnosed after receiving
ETN for 21 months. Two cases of Crohn disease were not
considered related to ETN therapy. One of these patients
(HLA-B27–negative) had a history of weight loss, inter-
mittent diarrhea, fever, and asthenia and was diagnosed with
Crohn disease after receiving ETN for 16 days. The patient
also was taking concomitant ibuprofen. In response to the
events of Crohn disease, asthenia, and fever, ETN was
discontinued, with the last dose taken on Day 29. The second
case was reported 14 months after the patient discontinued
ETN owing to protocol deviation on Day 98, but continued
to be monitored for safety. This patient was HLA-B27–
positive and was receiving concomitant naproxen. 

No clinically meaningful differences in the severity of AE
or infections were observed across JIA categories. No cases
of malignancy, active tuberculosis, demyelinating disorders,
or death were reported.

A summary of anti-ETN antibody test results by timepoint
is presented in Table 4. None of the patients who were
anti-ETN antibody–positive had neutralizing antibodies. Ten
patients (7.9%) tested positive at 2 timepoints. In those who
developed anti-drug antibodies, there were no obvious
changes in the effectiveness or safety of ETN.

DISCUSSION
We have shown single weekly dosing with ETN 0.8 mg/kg
to be effective in treating patients with eoJIA, ERA, and PsA
over the course of 96 weeks. This is the first ETN study, to
our knowledge, to report prospective longterm efficacy and
safety data in patients with these JIA categories. The combi-
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Table 3. Cumulative safety summary through Week 96a.

                                                                                          eoJIA, n = 60,                     ERA, n = 38,                    PsA, n = 29, Overall, n = 127, 
                                                                                         EXP = 103.603                    EXP = 61.298                  EXP = 50.185 EXP = 215.086
                                                                                                     
AEb                                                                                                                  136 (131.3)                         112 (182.7)                       52 (103.6) 300 (139.5)
Infections                                                                            219 (211.4)                           60 (97.9)                         76 (151.4) 355 (165.1)
Infection site reactions                                                         22 (21.2)                             29 (47.3)                          12 (23.9) 63 (29.3)
AE causing withdrawal, n (%)b                                                                   0                                     3 (790)                                  0 3 (240)
Infections causing withdrawal, n (%)                                    1 (170)                                     0                                  1 (340) 2 (160)
Serious AEb                                                                            2 (1.9)                               11 (17.9)                            3 (6.0) 16 (7.4)
Serious infections                                                                    4 (3.9)                                 3 (4.9)                              3 (6.0) 10 (4.6)
Opportunistic infectionsc                                                            0                                     1 (1.6)                                   0 1 (0.5)
Infections considered preventable by vaccination 

in patients not previously vaccinated                                   5 (4.8)                                1 (1.6)                              1 (2.0) 7 (3.3)
Infections considered preventable by vaccination 

in patients previously vaccinated                                        1 (1.0)d                                                 0                                       0 1 (0.5)
Autoimmune disorderse                                                                             1 (1.0)                                 2 (3.3)                              1 (2.0) 4 (1.9)

a All values are reported as no. events (events per 100 patient-yrs of EXP to ETN), unless otherwise stated. b Excluding infections and injection site reactions.
c One case of herpes zoster affecting 2 dermatomes was considered an opportunistic infection and 1 case of latent tuberculosis (purified protein derivative
conversion) was not considered an opportunistic infection. For the event of latent tuberculosis, which was not an active case of tuberculosis, ETN and MTX
therapy were discontinued, isoniazid was initiated, ETN and MTX therapy were subsequently restarted, and the patient completed the 96-week study. d One
case of rubella. e Two cases of uveitis (eoJIA and PsA categories), 1 case of iridocyclitis (a type of uveitis; ERA category), and 1 case of Crohn disease (ERA
category) were treatment emergent. One case of Crohn’s disease (ERA category) was not considered treatment emergent based on missing last-dose data. AE:
adverse event; eoJIA: extended oligoarthritis (in juvenile idiopathic arthritis); ERA: enthesitis-related arthritis; ETN: etanercept; EXP: exposure; MTX:
methotrexate; PsA: psoriatic arthritis.
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nation of the dosing method used and the categories studied
makes CLIPPER unique. 

The JIA ACR and inactive disease responses increased
gradually over the course of the study overall and for each of
the JIA categories. Specifically, JIA ACR 30 responses were
achieved by the majority of patients by Week 12, and the
response was sustained until Week 96. The number of
dropouts was low, especially considering the length of the
study, which emphasizes the validity of the OC analysis of
the efficacy data.

A study using the Biologika in der Kinderrheumatologie
(BIKER) registry data analyzed patients with ERA, eoJIA,
or PsA receiving ETN (n = 680 in total) and found lower JIA
ACR response rates after 24 months than those reported
here20. Aside from the BIKER analysis, previous JIA studies
have used different timepoints, response measures, or low
sample sizes, or have not presented the results separately for
each category; therefore direct comparisons are diffi -
cult12,16,17,18,19,26,27,28. The JIA ACR responses after 12
weeks presented here are similar to those seen in other retro-
spective ETN studies with eoJIA, ERA, and PsA, and this
has been discussed21. In studies for which data are available,
the proportions of patients achieving JIA ACR responses
were also similar for longer timepoints16,17,18. A retrospective
chart review study into patients taking anti-TNF from an
academic center in the United States showed similar levels
of inactive disease after 1 year of treatment in patients with
eoJIA (n/N = 1/4; 25%) and ERA (n/N = 10/42; 24%), but
notably higher proportions in patients with PsA (n/N = 6/10;
60%), although the number of patients sampled was low27.
The majority of patients (83%) in the chart review analysis
were receiving ETN. An analysis of patients with ERA from
a Dutch registry of patients taking anti-TNF showed levels
of ACR 30/70 responses similar to those in our study (7/8;
88% for both) after 27 months; however, the proportion of
patients achieving inactive disease was higher (5/8; 63%)19.
The levels of inactive disease were also higher for a sub -
analysis of patients with PsA (5/9; 56%) at 27 months from
the same Dutch registry18. The disparities between our study
and others for the inactive disease responses could be due to
the lower sample sizes involved. In addition, the older 2004
criteria were used to calculate inactive disease in the other
studies29.

In patients with ERA, all variables related to active
inflammation improved significantly. The magnitude of
response for the Schober’s test for patients with ERA was
less than for the other ERA-specific measures. However,
these patients likely had an earlier form of the disease with
less axial involvement in lumbar flexion.

Previous studies have investigated the effects of other
biologics, such as infliximab (IFX), adalimumab (ADA), or
abatacept (ABA) on JIA as a whole10,30,31,32,33,34, but to our
knowledge none have presented data for specific JIA
categories. A small percentage of patients taking IFX (7/125;
6%) and ADA (14/125; 11%) were reported in the retro-
spective chart review study of patients with ERA27. Similarly,
the subanalysis of the Dutch registry of patients with ERA
had 2 patients taking ADA and 2 taking IFX19; of the patients
with PsA from the same registry, only 1 was taking ADA18.
However, data from these studies were not available for each
drug type and the sample sizes involved were too small to
allow for a comparison with our study results.

Treatment with ETN was well tolerated and the majority
of patients continued treatment for the full 96 weeks. Similar
rates of AE, injection site reactions, and infections were
observed across all JIA categories, and no new major safety
signals were observed. Overall, the average per patient-year
for AE was 1.395 and for serious AE was 0.074, similar to
previous longterm ETN studies in patients with JIA11,12,16.
Although 3 patients reported Crohn disease, only 1 was
considered potentially related to ETN therapy. Inflammatory
bowel disease (IBD) has been associated with juvenile
spondyloarthropathies20,35; therefore, the increased numbers
of IBD in patients with ERA compared with eoJIA or PsA is
to be expected. Two patients reported uveitis and 1 patient
reported iridocyclitis (a form of uveitis). All of these cases
were considered treatment emergent but these are common
side effects in patients treated with ETN36,37. In addition,
uveitis is common in patients with JIA38,39. The BIKER
registry study reported several cases of uveitis, which were
found to be significantly related to the JIA category20. Over
the course of 96 weeks, a number of patients (n = 26; 20.5%)
tested positive for anti-ETN antibodies; however, none were
neutralizing antibodies and there was no obvious effect on
efficacy or safety. 

Our study was limited by the open-label design and the
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Table 4. Anti-ETN antibody status.

Patients Testing Positive for Anti-ETN Antibodies
eoJIA, n/N (%) ERA, n/N (%) PsA, n/N (%) Overall, n/N (%)

Week 12 0/56 4/36 (11.1) 2/28 (7.1) 6/120 (5.0)
Week 48 7/55 (12.7) 4/34 (11.8) 3/27 (11.1) 14/116 (12.1)
Week 96 7/52 (13.5) 3/29 (10.3) 4/24 (16.7) 14/105 (13.3)
Overall 11/60 (18.3) 9/38 (23.7) 6/29 (20.7) 26/127 (20.5)

eoJIA: extended oligoarthritis (in juvenile idiopathic arthritis); ERA: enthesitis-related arthritis; ETN: etanercept;
PsA: psoriatic arthritis.
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lack of a placebo control group to act as a comparator.
Patients were allowed different concomitant therapies, which
may have affected the efficacy and safety results. As the
duration of a study increases, the number of patients discon-
tinuing treatment and being lost to followup will also increase
and missing data may bias results. For the NRI data applied
during our analyses, “missing” values and all visits after
discontinuation were classified as having non-responder
status, a practice that may have underestimated treatment
effects.

ETN 0.8 mg/kg once weekly was increasingly effective
over time for the longterm treatment of patients with eoJIA,
ERA, and PsA, and no major safety signals were observed.
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