ARTHRITIS & RHEUMATISM

Vol. 58, No. 5, May 2008, pp 1496-1504
DOI 10.1002/art.23427

© 2008, American College of Rheumatology

Safety and Efficacy of up to Eight Years of
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Objective. To evaluate the safety and efficacy of
up to 8 years of etanercept treatment in patients with
polyarticular-course juvenile rheumatoid arthritis
(JRA).

Methods. Patients with JRA who previously par-
ticipated in a randomized controlled trial (RCT) of
etanercept were eligible to receive etanercept in a long-
term open-label extension (OLE) trial. Safety end
points included the incidences of serious adverse events
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(SAEs), medically important infections (MIIs), and
death. Efficacy end points included the American Col-
lege of Rheumatology (ACR) Pediatric 30 (Pedi 30),
Pedi 50, Pedi 70, Pedi 90, and Pedi 100 criteria for
improvement.

Results. Of the 69 patients originally enrolled in
the RCT, 58 (84%) participated in the OLE, for a total
of 318 patient-years of etanercept exposure. A total of 42
of the 58 patients (72%) entered the fourth year of
continuous etanercept treatment, and 26 patients (45%)
entered the eighth year. Sixteen patients (23% of those
entering the RCT) reported 39 SAEs. The overall rate of
SAEs (0.12 per patient-year) did not increase with
long-term exposure to etanercept. The rate of MIIs (0.03
per patient-year) remained low; 1 new MII was reported
in patients with =5 years of etanercept exposure. No
cases of tuberculosis, opportunistic infections, malig-
nancies, lymphomas, lupus, demyelinating disorders, or
deaths were reported. An ACR Pedi 70 response or
higher was achieved by 100% of patients with 8 years of
data (11 of 11) and by 61% of patients according to the
last observation carried forward data (28 of 46).

Conclusion. These data suggest that the accept-
able safety profile of etanercept therapy is maintained
for up to 8 years in this population of JRA patients.
Improvements in the signs and symptoms of JRA were
also maintained for up to 8 years.

Juvenile rheumatoid arthritis (JRA) is the most
common rheumatic disease in children (1,2). JRA is
typified by joint inflammation that can cause joint
damage, retard normal growth, and lead to long-term
disability and decreased quality of life (3,4). Traditional
treatment of children with JRA includes the use of
nonsteroidal antiinflammatory drugs (NSAIDs), cortico-
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steroids, and disease-modifying antirheumatic drugs
(DMARD:s) such as methotrexate (MTX) (5); however,
these therapies are effective only in a subset of patients
(5,6).

Tumor necrosis factor (TNF) has been found to
play an important role in the inflammatory response of
a number of inflammatory diseases including JRA (7-9).
The advent of TNF antagonists has dramatically im-
proved the treatment options for patients with rheu-
matic diseases. In addition, anti-TNF therapies have
been shown to be highly effective in the treatment of
JRA patients whose disease has been unresponsive to
traditional therapies (8,10). Specifically, nonrandomized
open-label studies of the TNF-blocking agents etaner-
cept and infliximab have shown that these agents safely
control active disease when used in combination with
traditional therapies (11,12). Moreover, a randomized,
double-blind, placebo-controlled trial showed that etan-
ercept was well tolerated and produced significant im-
provements in disease activity when used in the absence
of DMARD:s (13).

Data from patients receiving long-term treatment
are needed. JRA is a chronic disease, and recent reports
indicate that many patients with JRA continue to have
active disease 10 years after onset, with persistence into
adulthood in many patients (9,14). In addition, a recent
longitudinal study by Wallace et al (15) evaluating 437
patients with JIA over a mean followup period of 6.8
years showed that =35% of patients, regardless of the
category of JIA, demonstrated a period of disease
inactivity of 12 months or longer while off the medica-
tion regimen (15).

Etanercept is a soluble dimeric fusion protein
consisting of the human p75 TNF receptor fused to the
Fc region of human IgG1, and it was the only biologic
agent that had been approved by the Food and Drug
Administration for the treatment of children with
polyarticular-course JRA until very recently. Adali-
mumab was approved for JRA in 2008. Etanercept has
demonstrated sustained improvement in the signs and
symptoms of polyarticular-course JRA with an accept-
able safety profile in an open-label extension (OLE) of
a randomized controlled trial (RCT) at 2 and 4 years
(16,17). Here, we report additional safety and efficacy
data from JRA patients who have received up to 8 years
of continuous etanercept treatment in this ongoing OLE
trial.

PATIENTS AND METHODS

Patients and study design. This study is an ongoing
multicenter OLE trial. The double-blind RCT (13), the 2-year

OLE trial (16), and the 4-year OLE trial (17) have been
described previously. Briefly, patients ages 4-17 years with
active polyarticular-course JRA (onset could be systemic,
polyarticular, or pauciarticular) were eligible to enroll in the
original RCT. All patients had active disease despite treatment
with NSAIDs and MTX at baseline. Active polyarticular-
course JRA was defined as the presence of =5 swollen joints
and =3 joints with limitation of motion and pain, tenderness,
or both.

The RCT consisted of an initial 3-month open-label
phase in which all patients received etanercept. Patients who
responded to treatment then entered a randomized, double-
blind, placebo-controlled phase for 4 months or until disease
flare. Patients could choose to enroll directly from the double-
blind portion of the initial study into the OLE phase. If
patients discontinued or were nonresponders during the
double-blind portion of the initial study, screening evaluations
were performed within 2 weeks to determine eligibility for
enrollment in the extension trial. Patients were assessed at 1, 2,
and 3 months and at every 3 months thereafter during the first
year of the extension phase, and then approximately every 4—6
months during the following years.

The institutional review boards at each study site
approved the protocols. Written informed consent was pro-
vided by each patient’s parent or guardian before the start of
the efficacy study and the extension phase.

Treatment with MTX and other DMARDs was discon-
tinued 2 weeks and 4 weeks, respectively, before enrollment in
the RCT; use of these agents was prohibited during the RCT.
Stable doses of NSAIDs and low doses of corticosteroids (=0.2
mg/kg/day of prednisone; maximum 10 mg/day) were permit-
ted in the RCT and the OLE phase. Intraarticular injections of
steroids were not allowed during the treatment period of the
RCT, and no injection should have occurred for at least 1
month prior to entry. After 1 year of the OLE trial, the dosages
and the use of other medications for JRA, including cortico-
steroids, intraarticular injections of steroids, and NSAIDs,
could be adjusted or added at the discretion of the treating
physician, without restriction. MTX could be added to the
regimen, but the dosage was limited to 10-20 mg/m?/week.

The Immunex study number is 016.0018 and the
ClinicalTrials.gov registration number is NCT00357903.

Study medication. Patients received subcutaneous in-
jections of etanercept at a dosage of either 0.4 mg/kg twice a
week (maximum dose 25 mg per injection) or 0.8 mg/kg once
a week (maximum dose of 50 mg/week).

Safety analysis. In the OLE study, the safety analyses
end points included serious adverse events (SAEs), medically
important infections (MIIs), and death. Events of interest were
also reported, including opportunistic infections, tuberculosis,
lupus, demyelinating disorders, malignancies, and lymphomas.
Nonserious adverse events were not collected during the
extension study.

SAEs were defined as events that were fatal or life-
threatening, required hospitalization or prolonged an existing
hospitalization, resulted in a persistent or significant disability
or incapacity, or resulted in a congenital anomaly or birth
defect. SAEs were recorded using COSTART (Coding Sym-
bols for Thesaurus of Adverse Reaction Terms) terminology.
MIls were defined as infections requiring treatment with
intravenous antibiotics or hospitalization.
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Analyses of safety included all available data from all
patients who received at least 1 dose of etanercept in the RCT
or the ongoing OLE phase up to 30 days after their last dose.
For rates of events (SAEs and MIIs) per patient-year of
therapy, the duration of exposure to etanercept was calculated
for all patients from the beginning of the original efficacy study
and excluded time off etanercept therapy between the efficacy
study and the extension study, where applicable.

Efficacy analysis. Efficacy analyses were limited to
data from the patients who entered the long-term OLE trial.
Efficacy values were compared with the baseline values from
the beginning of the RCT because all patients initially received
etanercept treatment in the open-label phase before random-
ization.

Efficacy was assessed using the American College of
Rheumatology (ACR) Pediatric 30 (Pedi 30), Pedi 50, Pedi 70,
Pedi 90, and Pedi 100 criteria for improvement. The criteria
required to meet an ACR Pedi 30 response have been previ-
ously described (18). The definition of improvement for the
ACR Pedi 30 (18) requires both of the following: 1) at least
30% improvement from baseline in at least 3 of the 6 variables
in the core set (number of joints with active arthritis, number
of joints with limitation of motion, physician’s assessment of
disease activity, parent’s assessment of the patient’s overall
well-being, a validated measure of physical function, and a
laboratory measure of inflammation), and 2) no more than 1 of
the remaining variables worsening by >30%. ACR Pedi 50, 70,
90, and 100 criteria are defined as an improvement from
baseline of at least 50%, 70%, 90%, or 100%, respectively, in
at least 3 of the 6 core set of variables, with no more than 1 of
the remaining variables worsening by >30%. Joint assessments
were performed as follows: 74 joints were assessed for tender-
ness and/or pain on motion, 71 joints were assessed for
limitation of motion, and 66 joints were assessed for swelling.

Other efficacy assessments included the patient’s as-
sessment of pain using a 0-10 visual analog scale (VAS), the
physician’s global assessment using a 0-10 Likert scale, the
patient’s/parent’s global assessment using a 0—10 Likert scale,
the articular severity score (sum of the severity scores for
swelling, tenderness, limitation of motion, and pain on mo-
tion), the Childhood Health Assessment Questionnaire (C-
HAAQ), and the C-reactive protein (CRP) level (in mg/dl).

Some patients reached the age of 18 during the course
of the study, and therefore the childhood disease activity
measures were not applicable (scores on the ACR Pediatric
criteria for improvement and the C-HAQ, and joint assess-
ments). Data from patients who reached the age of 18 and
discontinued the study and who therefore no longer had valid
childhood efficacy measures were not included in efficacy
analysis and the summary of the last visit using the last
observation carried forward (LOCF) method.

A new high-sensitivity method of analyzing the CRP
level became available in December 2004. Data reported for
the first 6 years represent only the former method of analyzing
CREP levels. Data reported for year 7 represent the average of
the results obtained with both the former and the new meth-
ods. Data reported for year 8 represent only the new method.
The range of normal values for the CRP is 0-0.79 mg/dl for the
former method and 0-0.287 mg/dl for the new method.
Laboratory results were summarized using the testing labora-
tory’s normal ranges.
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Statistical analysis. Demographic and background
characteristics at enrollment into the initial RCT were listed
and summarized descriptively. Time to discontinuation from
the study was summarized using Kaplan-Meier estimates for
patient retention in the study. For safety analysis, the
exposure-adjusted event rate for SAEs, MIIs, deaths, and
other events of interest were summarized yearly as well as
overall. Efficacy data were summarized descriptively for all
patients with available data at a given time point, without any
imputation. Each patient’s last visit was summarized according
to the LOCF method. All patients who had at least 1 valid
measure for a particular efficacy assessment were included in
the LOCF analysis.

RESULTS

Patient characteristics. A total of 69 patients
with JRA enrolled in the original RCT; 58 of those
patients (84%) enrolled in the OLE trial and received
weekly etanercept treatment for a total of 318 patient-
years of etanercept exposure. Demographic data are
shown in Table 1 for all 58 patients who enrolled in the
OLE. The mean *= SD age of the patients at baseline
was 10.4 = 3.8 years. Most patients were female (67%)
and white (74%), and all patients had taken MTX prior
to enrollment in the RCT. Most patients had poly-
articular JRA at disease onset (34 of 58 [59%]), and 13
of 56 patients (23%) were RF positive. The mean
duration of disease was 5.9 years at baseline, 56 of the
58 patients (97%) were receiving NSAIDs, and 22 of the
58 patients (38%) were receiving corticosteroids.

Concomitant medications. Patients were not re-
ceiving DMARDs at baseline of the OLE trial. At 8
years after initiation of the RCT, 31 of the 58 patients
(53%) had received 1 or more DMARDs over the
course of the OLE. MTX was the most common
DMARD used, with 22 of the 58 patients (38%) having
received MTX at some point during the OLE. An
examination of MTX use at yearly intervals showed that
a range of 0-10 patients (2-55%) were taking MTX; the
mean dose of MTX ranged from 12.92 mg/m? to 20.00
mg/m?; and there was no trend indicating that the use or
the dosage of MTX increased over time. It could not be
determined from these data whether MTX was used to
control partial remission or to treat disease flare. Of the
58 patients, 2 (3%) received leflunomide, 2 (3%) re-
ceived hydroxychloroquine, and 1 (2%) received sul-
fasalazine at some point during the OLE. At baseline of
the efficacy study, 22 of the 58 patients (38%) were
receiving corticosteroids. At the baseline of the OLE, 17
of 58 patients (29%) were receiving corticosteroids. A
total of 35 of the 58 patients (60%) received cortico-
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Table 1. Demographic and clinical features at baseline of the effi-
cacy study in patients who enrolled in the OLE trial and in those who
entered the eighth year of treatment*

Patients who

Patients who entered the

enrolled in eighth year
the OLE of the OLE
Characteristic (n = 58) (n = 26)
Age, years
Mean *= SD 10.4 = 3.8 10.8 = 3.9
Range 4-17 4-17
Sex, no. (%) female 39 (67) 21 (81)
Race, no. (%)
White 43 (74) 23 (88)
Black 4(7) -
Hispanic 9 (16) 3(12)
Other 2(3) -
JRA onset type, no. (%)
Pauciarticular 50) 2(8)
Polyarticular 34 (58) 19 (73)
Systemic 19 (33) 5(19)
Duration of JRA, mean * SD 59 +32 6.4 +34
years
RF positive, no. (%)t 13 (23) 6 (24)
Previous methotrexate therapy, 58 (100) 26 (100)
no. (%)
Concomitant therapy at
enrollment, no. (%)
NSAIDs 56 (97) 25 (96)
Corticosteroids 22 (38) 8(31)
Corticosteroid dosage, mean 57=*x32 41+23
+ SD mg/day

* Patients with juvenile rheumatoid arthritis (JRA) who previously
participated in a randomized controlled trial of etanercept (efficacy
study) were eligible to receive etanercept in the long-term open-label
extension (OLE) trial. NSAIDs = nonsteroidal antiinflammatory
drugs.

+ Rheumatoid factor (RF) was assessed in 56 of the patients enrolled
and 25 of those who entered the eighth year of the trial.

steroids at some time over the course of the RCT or the
OLE.

Patient retention during etanercept treatment.
The numbers of patients who enrolled in and discontin-
ued the RCT and OLE are presented in Figure 1. The
Kaplan-Meier curve represents the continuation curve
for the original 69 patients who enrolled in the RCT. A
total of 26 of the 69 patients (38%) entered their eighth
year of etanercept treatment, and the continuation curve
has remained approximately linear from the start of the
OLE at month 7 to the last time point examined, month
96. Of the 58 patients who enrolled in the OLE, 20
(34%) remain in the OLE. Of the 38 patients who
discontinued the OLE (66%), 21 discontinued during
the first 4 years.

Of the 58 patients who enrolled in the OLE, 7
(12%) discontinued the OLE because of a suboptimal

clinical response, 5 (9%) discontinued because of parent
or guardian refusal to continue participation, 4 (7%)
discontinued because of adverse events, and 3 patients
each (5% each) discontinued because of patient refusal
to continue, because of protocol issues, or because they
were lost to followup. The mean baseline characteristics
of the 58 patients who enrolled in the OLE and the 26
patients who entered their eighth year of treatment were
similar. One exception was that a lower percentage of
patients with systemic-onset JRA entered their eighth
year of treatment than initially entered the OLE
(Table 1).

Findings of the safety analysis. Safety data for all
69 patients who enrolled in the original RCT have been
reported (13). Table 2 provides the total exposure-
adjusted rates of SAEs and MlIIs in both the RCT and
the OLE, as well as rates for each year of etanercept
exposure. In total, 16 of the 69 patients who entered the
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Figure 1. Continuation of study patients during the randomized con-
trolled trial and the open-label extension trial. A, Kaplan-Meier curve
showing the proportion of patients remaining in the study over 8 years,
including the randomized controlled trial (69 patients enrolled) and
the open-label extension trial (58 patients enrolled). B, Reasons
patients discontinued the study during the open-label extension trial.
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Table 2. Exposure-adjusted rates of serious adverse events and medically important infections during each year of etanercept treatment

Serious adverse eventst

Medically important infections§

Year of

etanercept No. of No. of No. of No. of events/ No. of No. of events/
treatment™ patientsT patient-years events patient-year events patient-year

1 69 57 5 0.09 2 0.04

2 52 50 8 0.16 3 0.06

3 48 45 9 0.20 2 0.04

4 42 40 5 0.13 1 0.03

5 37 36 2 0.06 0 0.00

6 34 33 0 0.00 0 0.00

7 31 29 4 0.14 0 0.00

8 26 24 3 0.12 1 0.04

9 14 4 0 0.00 0 0.00

Total 69 318 39 0.12 9 0.03

* From the beginning of the original randomized controlled trial (excluding gaps between the randomized controlled trial and the open-label

extension trial).

T Represents the number of patients entering each year of treatment.

I Serious adverse events occurring during the study or within 30 days of the last dose of etanercept.
§ Defined as infections resulting in the need for intravenous antibiotic therapy or hospitalization.

RCT (23%) reported 39 SAEs, for an overall exposure-
adjusted rate of 0.12 events per patient-year. No in-
crease in the rate of SAEs was seen with longer-term
exposure to etanercept. SAEs from the first 4 years of
the OLE have previously been reported (17). A total of
9 SAEs were reported in 4 patients after >4 years of
etanercept exposure, encompassing 126 patient-years.
These SAEs included 6 cases of disease flare and 1 case
each of pyelonephritis, arthralgia, and allergic reaction.
No cases of lupus, demyelinating disorders, malignan-
cies, or lymphomas were reported.

A total of 8 patients reported 9 MIIs over the
course of the OLE, for an exposure-adjusted rate of 0.03
events per patient-year. Eight of the MIIs have previ-
ously been described (16,17). The single case of pyelo-
nephritis mentioned above was the only MII reported by
patients since the report at 4 years of study. No increase
in the rate of MIIs was seen with longer-term exposure
to etanercept. None of the reported MIIs over the
course of the RCT and the OLE was determined to be
opportunistic in nature, and no cases of tuberculosis
were reported. No deaths were reported.

Findings of the efficacy analysis. Efficacy was
assessed in all 58 patients who entered the OLE trial,
and these values were compared with the baseline values
from the original RCT. Pediatric measures of disease or
measures of disease that are scored in a similar manner
for adults and children are reported for all patients.
Adult-specific measures of disease for patients =18
years of age are not included in these analyses (n = 5
each at years 7 and 8). The proportions of patients
achieving ACR Pedi 30, 50, 70, 90, and 100 responses

were calculated over time for all patients who had data
available at each time point (Figure 2). Patients demon-
strated a durable response over 8 years of etanercept
treatment. These durable response rates were also dem-
onstrated at 8 years using the LOCF method of analysis,
since ACR Pedi 30, 50, 70, 90, and 100 response rates
were 83% (40 of 48 patients), 77% (36 of 47 patients),
61% (28 of 46 patients), 41% (19 of 46 patients), and
18% (8 of 45 patients), respectively. Mean and median
measures of disease activity were also maintained over
time in patients who were still enrolled in the OLE trial

100 —
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% of Patients Responding
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e
—&— ACR Pedi 30 —— ACR Pedi 50
—k—ACR Pedi 70 —8— ACR Pedi 90
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1 2 3 4 5 [ 7 8
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N= 51 47 39 32 31 27 21 11

Figure 2. Percentages of all patients with available data at each time
point who met the American College of Rheumatology (ACR) Pedi-
atric 30 (Pedi 30), Pedi 50, Pedi 70, Pedi 90, and Pedi 100 criteria for
improvement. Values were not available for all patients at years 2, 3,
and 4.
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Table 3. Disease activity, C-HAQ scores, and CRP levels at baseline of the efficacy study in patients who entered the OLE trial, in those who
completed years 4, 7, and 8 of the OLE trial, and at the last visit*

Long-term extension

Completed Completed Completed Last visit
Baseline year 4 year 7 year 8 (LOCF)
(n = 58) (n = 32) (n = 26) (n = 16) (n = 58)
Total no. of joints with active
arthritist
Mean = SEM 301 £1.9 6.7*+19 24 0.7 22+09 9.8 £2.2
Median 28.5 2.0 1.0 1.0 2.0
Total no. of joints with LOM and
P/TY
Mean = SEM 138 = 1.7 24 +09 0.8 04 0.0 £0.0 1404
Median 9.0 0.0 0.0 0.0 0.0
Total no. of joints with LOM+
Mean = SEM 275 *+20 143 £3.1 113 £29 11.8 = 4.4 19.9 £ 2.6
Median 235 7.5 4.0 6.0 16.0
Physician’s global assessment
Mean = SEM 6.4 =03 19=x04 1.8x0.2 1.6 =03 29+03
Median 6.5 1.0 1.5 1.0 2.0
Patient’s/parent’s global assessment
Mean = SEM 4803 2104 20=*03 2.0+ 0.6 24+03
Median 5.0 2.0 2.0 1.0 2.0
Pain score§
Mean = SEM 3703 1704 1303 1.8=x0.5 2.0+03
Median 3.6 0.9 0.6 0.6 1.2
C-HAQ scoref
Mean = SEM 1.5+0.1 0.6 =0.1 0.5=*0.1 0.6 =02 0.9 *=0.1
Median 1.4 0.3 0.3 0.3 0.6
CRP, mg/dl
Mean = SEM 6.7+1.1 0.6 02 1.1x0.6 1105 23*0.6
Median 34 0.1 0.1 0.2 0.3

* Seventy-four joints were assessed for tenderness and/or pain on motion (P/T), 71 joints were assessed for limitation of motion (LOM), and 66 joints
were assessed for swelling. Physician’s global assessment, patient’s/parent’s global assessment, and pain were scored on a 0-10 scale (0 = best and
10 = worst). The range of scores for the Childhood Health Assessment Questionnaire (C-HAQ) is 0-3 (0 = best and 3 = worst). OLE = open-label
extension; LOCF = last observation carried forward.

F Values based on 21 patients for year 7, 11 patients for year 8, and 48 patients for the last visit.

f Values based on 31 patients for year 4 and 57 patients for the last visit.

§ Values based on 57 patients for the last visit.

1 A new high-sensitivity method of analyzing the C-reactive protein (CRP) level became available in December 2004. The data for year 7 represent
the average of the values with the old and new methods; the data for year 8 represent the value with the new method only. With the old method,
the normal range is 0-0.79 mg/dl, and with the new method, the normal range is 0-0.287 mg/dl. Values for the last visit are based on 53 patients.

(Table 3), as were the percentages of patients with
scores of zero on disease activity measure or with CRP
values within the normal range (Table 4).

of drug exposure. This report includes data from 26
patients who have entered their eighth year of continu-
ous treatment with etanercept, 14 of whom have com-
pleted their eighth year and entered their ninth year of
continuous etanercept treatment. A total of 20 patients
(34%) remain in the study. These data are noteworthy,
since studies have shown that between 25% and 70% of
children with JRA will still have active disease 10 years

DISCUSSION

In this study, we examined the long-term safety
and efficacy of up to 8 years of continuous treatment
with etanercept in patients with polyarticular-course

JRA in whom previous therapy with traditional
DMARDs had failed. Until very recently, no other
biologic agent has been approved for use in JRA pa-
tients, and data from other long-term studies are not
available.

We report data from a total of 318 patient-years

after onset (9,14) and that most JRA patients fail to
achieve a state of disease inactivity of 12 months or
longer while off their medication regimen (15).

The long-term safety profile of etanercept was
maintained during up to 8 years of continuous drug use.
Exposure-adjusted rates of SAEs did not increase over
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Table 4. Percentages of patients with scores of zero on disease activity measures or with a CRP value within the normal range at baseline of the
efficacy study in those who entered the OLE trial, in those who completed years 4, 7, and 8 of the OLE trial, and at the last visit*

Long-term extension

Completed Completed Completed Last visit

Baseline year 4 year 7 year 8 (LOCF)

(n = 58) (n = 32) (n = 26) (n = 16) (n = 58)
No joints with active arthritisf 0 38 38 36 31
No joints with LOM and P/T} 5 63 67 100 65
No joints with LOM7 2 22 29 27 15
Physician’s global assessment score of 0 0 28 8 6 9
Patient’s/parent’s global assessment score of 0% 3 16 12 19 14
Pain score of 0§ 7 22 15 25 14
C-HAQ score of 0f 3 34 38 45 31
CRP in the normal rangef 16 78 69 50 51

* Seventy-four joints were assessed for tenderness and/or pain on motion (P/T), 71 joints were assessed for limitation of motion (LOM), and 66 joints
were assessed for swelling. Physician’s global assessment, patient’s/parent’s global assessment, and pain were scored on a 0-10 scale (0 = best and
10 = worst). The range of scores for the Childhood Health Assessment Questionnaire (C-HAQ) is 0-3 (0 = best and 3 = worst). OLE = open-label
extension; LOCF = last observation carried forward.

F Values based on 21 patients for year 7, 11 patients for year 8, and 48 patients for the last visit.

f Values based on 31 patients for year 4 and 57 patients for the last visit.

§ Value based on 57 patients for the last visit.

1 A new high-sensitivity method of analyzing the C-reactive protein (CRP) level became available in December 2004. The data for year 7 represent
the average of values with the old and new methods; the data for year 8 represent the value with the new method only. With the old method, the
normal range is 0-0.79 mg/dl, and with the new method, the normal range is 0-0.287 mg/dl. The value for the last visit is based on 53 patients.

time, and the most common new SAEs reported beyond
4 years of drug exposure were a flare or worsening of
disease (6 of 9 SAEs [67%]). Overall, only 7% of the
study population discontinued the study because of an
adverse event. This durable long-term safety profile is
similar to the safety profiles reported for the long-term
use of etanercept in adults across a variety of rheumatic
disorders, including rheumatoid arthritis (19), psoriatic
arthritis (20), and ankylosing spondylitis (21). In addi-
tion, there were no reported cases of malignancies,
lymphomas, demyelinating disorders, or lupus. These
results are also similar to those from a study of a large
German registry, representing 592 patient-years of etan-
ercept exposure in patients with JRA (22).

The exposure-adjusted rates of infections that led
to hospitalization or treatment with intravenous antibi-
otics remained low over the period of study. Specific
concerns have been raised regarding the use of TNF-
inhibiting drugs and opportunistic infections and tuber-
culosis (23). In this study, no cases of tuberculosis or
other opportunistic infections were reported.

Improvements in measurements of disease activ-
ity were maintained throughout the duration of the trial.
These results are similar to those of studies showing
sustained efficacy with the long-term use of anti-TNF
agents (infliximab, etanercept, adalimumab) in adults
with RA (19,24,25). Of note, however, were the declines

at years 7 and 8 in the proportion of patients achieving
an ACR Pedi 100 response and the proportion of
patients achieving a score of zero on the physician’s
global assessment. These declines, however, can likely be
explained by the small number of patients represented at
these later time points and by fluctuations in disease
activity over time, since improvements in other measures
with similarly stringent response criteria, such as the
ACR Pedi 90 and achieving disease activity scores of
zero, were maintained for up to 8§ years.

A limitation of this long-term study is that effi-
cacy data are reported at each time point only for the
patients who chose to continue to receive etanercept
treatment. A concern arises that the study population
then becomes enriched with patients who are respond-
ers, since nonresponders withdraw from the study and
seek different treatment. However, over the course of
this study, only 7 patients (12%) withdrew because of a
lack of efficacy, and when the response rates at the last
visit were examined using the LOCF method, improve-
ments over baseline values were observed for all mea-
sures.

The results of the present study show that in this
population of patients with JRA, long-term continuous
treatment with etanercept was well tolerated for up to 8
years, without an increase in the rates of SAEs over
time. In addition, these data demonstrate that continu-



SAFETY AND EFFICACY OF LONG-TERM ETANERCEPT IN JRA

ous treatment with etanercept resulted in sustained
improvements in clinically important signs and symp-
toms of JRA for up to 8 years.
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