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Objective. To describe longitudinal changes in patient-reported outcomes (PROs) in children with polyarticular-
course juvenile idiopathic arthritis (pJIA) treated with subcutaneous abatacept.

Methods. Secondary analysis of a single-arm, open-label 24-month study of patients ages 6–17 years and 2–5
years. PROs included Childhood Health Assessment Questionnaire-Disability Index (CHAQ-DI), parent global assess-
ment of child well-being (PaGA), pain assessment, and Activity Limitation Questionnaire (ALQ). Clinical outcomes
included 50% or greater improvement in JIA American College of Rheumatology (ACR) criteria, clinically inactive dis-
ease, and Juvenile Arthritis Disease Activity Score.

Results. For the 6- to 17-year-old (n = 173) and 2- to 5-year-old (n = 46) cohorts, respectively, median (Q1, Q3)
changes from baseline in CHAQ-DI at months 4 and 24 were −0.3 (−0.8, 0.0) and −0.5 (−1.0, −0.1), and −0.4 (−0.8,
0.0) and −0.5 (−1.0–−0.1). Median pain scores were below cutoff threshold for clinically relevant pain (<35 mm) by
month 1 (6 to 17 years, 32.3 mm; 2 to 5 years, 25.7 mm), reaching a nadir at month 24 (6 to 17 years, 6.0 mm; 2 to
5 years, 2.0 mm). For the 6- to 17-year-old and 2- to 5-year-old cohorts, respectively, median PaGA scores were
47.8 (n = 172) and 42.1 (n = 46) at baseline and 6.3 (n = 107) and 2.0 (n = 37) at month 24. In both cohorts, ALQ compo-
nents improved from baseline to month 4 and were largely maintained to month 24. Clinical outcomes improved
through to month 24.

Conclusion. Early and sustained PRO improvements were reported in this phase III, open-label trial of subcutane-
ous abatacept in patients with pJIA.

INTRODUCTION

The term juvenile idiopathic arthritis (JIA) encompasses a het-

erogeneous group of chronic pediatric rheumatic conditions of

unknown etiology presenting in children <16 years of age (1–4).

Children with JIA often have poor functional ability and quality of

life because of disability and pain associated with this chronic dis-

ease (5,6). Patient-reported outcomes (PROs) can augment clini-

cal data and provide valuable information on a patient’s quality of

life and the aspects of disease that are important to the patient

and caregiver but may not be captured through standard clinical

assessments.
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The American College of Rheumatology (ACR) 2019 guide-
lines recommend initial treatment of polyarticular-course JIA
[pJIA; JIA of any category with 5 or more affected joints (7)] with
a conventional synthetic disease-modifying antirheumatic drug
(csDMARD) such as methotrexate (MTX) (8). In patients with pJIA
who have an inadequate response or intolerance to csDMARDs,
the use of a biologic (b) DMARD, such as a tumor necrosis factor
inhibitor (TNFi), abatacept, or tocilizumab is recommended (8).

Abatacept, a selective T cell co-stimulation modulator, is avail-
able in intravenous (IV) and subcutaneous (SC) formulation (9). Two
phase III studies have demonstrated the efficacy and safety of both
IV and SC abatacept in patients with pJIA and inadequate
responses to DMARDs, including TNFis (10–12).

In the phase III study of IV abatacept (10 mg/kg), signifi-
cant and meaningful improvements were observed in PROs
with abatacept compared with placebo in patients ages 6 to
17 years; these improvements were maintained for up to 7
years (13,14). However, there is limited information available
regarding patients with pJIA receiving SC abatacept and also
patients who are age ≤5 years old. Therefore, the inclusion of
children ages 2 to 5 years in the SC abatacept study is of par-
ticular importance because treatment of these patients early
in their disease course with DMARDs has been associated with
better disease control, better clinical outcomes, and improved
quality of life through childhood and into adulthood (15,16).
The aim of this analysis was to examine the effects of SC aba-
tacept treatment on PROs across the pediatric age range in
patients with pJIA.

PATIENTS AND METHODS

Study design and interventions. This analysis includes
data from a previously published phase III, single-arm, open-label,
international, multicenter, pharmacokinetic end point study com-
posed of 2 age cohorts of patients with pJIA (1 cohort included
patients ages 6 to 17 years [6 to 17-year-old cohort] and the other
included patients ages 2 to 5 years [2- to 5-year-old cohort]) who
were treated with SC abatacept (ClinicalTrials.gov identifier:
NCT01844518) (10). Patients received weekly SC abatacept for
4 months based on body weight tier (10 to <25 kg [50 mg], 25 to
<50 kg [87.5 mg], and ≥50 kg [125 mg]); the primary end point
was the abatacept steady-state serum trough concentration at
month 4. After 4 months, patients with a 30% or greater improve-
ment in JIA-ACR criteria (JIA-ACR 30) could continue for an addi-
tional 20 months of treatment with open-label SC abatacept. JIA-
ACR 30 was defined as a 30% or greater improvement in at least
3 of the 6 JIA-ACR core set variables (number of active joints,
number of joints with limitation of motion, physician’s global
assessment of disease activity, parent global assessment of child
well-being [PaGA], functional ability as measured by the cross-
culturally adapted and validated version of the Childhood Health
Assessment Questionnaire-Disability Index [CHAQ-DI] [17,18],
and laboratory measurement of inflammation, as measured by C-
reactive protein [CRP] level) and a 30% or greater worsening in 1
or fewer of the remaining JIA-ACR core set variables (19). Patients
who did not achieve at least a JIA-ACR 30 response at month
4 were given the option to discontinue treatment or to continue
SC abatacept for an additional 3 months and then discontinue
treatment if a JIA-ACR 30 response was not achieved by month 7.

Patients were included if they met the International League of
Associations for Rheumatology criteria for JIA in 1 of the following
categories (2): extended oligoarticular JIA, rheumatoid factor
(RF) –positive polyarticular JIA, RF -negative polyarticular JIA,
enthesitis-related arthritis, psoriatic arthritis, or systemic JIA (with
systemic features absent for ≥6 months before enrollment;
≤10% of the study population). Patients were also required to
have a history of 5 or more joints with active disease and active
articular disease at baseline, defined as 2 or more active joints
and 2 or more joints with limitation of motion at baseline. All
patients were naive to treatment with abatacept but may have
had an inadequate response or intolerance to 1 or more biologic
(limited to ≤30% of the study population, including TNFis) or non-
biologic DMARDs. Nonsteroidal antiinflammatory drugs (NSAIDs)
or analgesics that do not contain aspirin were permitted in
patients who experienced pain that was not adequately controlled
by the baseline medications and study drug. To avoid

SIGNIFICANCE & INNOVATIONS
• Subcutaneous (SC) abatacept treatment was associ-

ated with early and clinically meaningful improve-
ments in patient-reported outcomes (PROs) such
as disability, pain, overall well-being, and activity of
daily living; these improvements were sustained
over 2 years.

• Compared with intravenous abatacept, treatment
with SC abatacept was associated with improve-
ment in more PROs that are both clinically relevant
and stringent in patients with polyarticular-course
juvenile idiopathic arthritis (JIA), including those
ages 2 to 5 years.

• Treatment with abatacept is associated with better
disease control, clinical outcomes, and PROs; the
improvements in clinical outcomes support a
potential benefit for the use of SC abatacept in very
young children with JIA (i.e., those ages 2 to 5 years).
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confounding the patients’ pain perception at study visits, rescue
analgesics and additional NSAIDs were not permitted 12 hours
before an evaluation of joints at a study visit. The addition of
csDMARDs was permitted during the 20-month long-term exten-
sion phase at the investigator’s discretion.

Ethical approval. The study was conducted in accor-
dance with the Declaration of Helsinki (20), the International Con-
ference on Harmonisation Guidelines for Good Clinical Practice,
and local regulations. At each site and before initiation of the
study, an institutional review board or independent ethics com-
mittee approved the protocol, consent forms, and any other writ-
ten information provided to patients or their legal representatives.
All patients and their legal representatives provided written
informed consent.

PRO assessments.CHAQ-DI wasmeasured on a 0–3 scale
across 8 domains of disability components, with higher values indi-
cating greater disability: no disability, 0; mild disability, 0.1; mild to
moderate disability, 0.6; moderate disability, 1.8 (21). The CHAQ-
DI end points evaluated included the proportions of patients with
minimal clinically important improvement (MCII; −0.2) (22) and
absence of disability (CHAQ-DI = 0); only patients with CHAQ-DI
scores of >0 at baseline were included in the improvement analysis.
The CHAQ-DI MCII was calculated from baseline to each follow-up
time point.

Pain and PaGA assessments were measured using a 0 to
100-mm visual analog scale (VAS) with higher values indicating
higher pain (cutoff for mild pain, 35 mm) (23) and lower PaGA val-
ues indicating reduction in overall well-being, respectively. The pro-
portion of patients with mild pain (pain VAS <35 mm [23]; below the
cutoff threshold for clinically relevant pain) was calculated over time.
The components of the Activity Limitation Questionnaire (ALQ)
ranged from 0 to 30 days with lower values indicating more activity
(13). Participation in daily activities for the child were assessed by a
parent questionnaire and contained the following questions:

• “In the past 30 days, on how many days did your child’s
JIA keep him/her from attending school (excluding vaca-
tion/holidays)? ___ days”

• “In the past 30 days, on how many days did your child’s
JIA keep you from doing your usual activities? ___ days”

• “In the past 30 days, on how many days did you pay for
child care for your son/daughter with JIA in order for you
to engage in your usual activities? ___ days”

PRO measures were reported by parents/caregivers at each
study visit (every 4 weeks for 4 months, then every 12 weeks,
except for the ALQ [at 2 and 4 months, then every 6 months]) over
24 months and included CHAQ-DI (17,18); the 2 related discom-
fort scales, pain assessment MCII >10 mm and PaGA MCII
reduction <10 mm (23–25) (all post hoc analyses); and the ALQ
for parents/caregivers (prespecified exploratory end point devel-
oped for the abatacept trial) (13). Outcomes included in the ALQ

are the absolute number of missed school or nursery days, the
percentage of missed school or nursery days per month relative
to an assumed average of 20 days/month, need for paid care,
and missed activity time for parent/caregiver.

Clinical outcome assessments. Prespecified clinical out-
comes over 24 months included JIA-ACR 50, clinically inactive
disease (modified ACR criteria; CIDACR) (26), and Juvenile Arthritis
Disease Activity Score in 71 joints using the CRP level
(JADAS71-CRP; cutoff value for low disease activity [LDA]: ≤3.8;
inactive disease [CIDJADAS]: ≤1; and high disease activity: >10.5)
(27–30) are reported here.

Effectiveness outcomes for the 6- to 17-year-old cohort, but
not the 2- to 5-year-old cohort, have been previously published
(10); JIA-ACR response rates and CIDACR for the overall population
(both cohorts combined) are shown, including data for the
15 patients in the 2- to 5-year-old cohort that were not available
at the time of the original publication (because of incomplete effi-
cacy data at the last time point [day 729]). CIDACR status included
3 variables and was defined as the absence of active joints, physi-
cian’s global assessment of disease activity of 10 mm or less, and
a CRP level of 0.6 mg/dl or less (based on the normal range for
CRP as defined by the central analysis site) (26). JADAS71-CRP
was calculated for the 2 populations and included a summary of
the scores over time. JADAS71-CRP included the following mea-
sures: physician’s global assessment of disease activity (VAS 0–
100 mm, where 0 = no disease activity and 100 = maximum dis-
ease activity), PaGA (VAS 0–100 mm, where 0 = very well and
100 = very poor), CRP (normalized on a 0–10 scale), and active
joint count with a maximum of 71 active joints (31).

Statistical analysis. All efficacy analyses were descriptive,
and no formal statistical testing was performed. For all efficacy
data and the continuous PRO variables (CHAQ-DI, pain, PaGA,
and ALQ item data), an “as observed” (i.e., missing values were
not imputed) analysis was conducted. For the proportions of
patients with CHAQ-DI MCII, CHAQ-DI = 0, and JIA-ACR,
responses were assessed in the intention-to-treat (ITT) population
for each cohort, defined as all treated patients (patients with miss-
ing data were imputed as nonresponders). Based on the study’s
main objective and design, there were no formal hypotheses or
statistical testing. Efficacy and safety analyses were descriptive
within each age cohort except where indicated. Clinical outcomes
(CIDACR; CIDJADAS) were analyzed in the ITT population for the 6
to 17-year-old and 2- to 5-year-old cohorts combined. Data for
the separate cohorts have been published.

RESULTS

Baseline disease characteristics and patient demo-
graphic information. The baseline disease characteristics
and patient demographics have been published (10). Briefly, a
total of 219 patients entered the study and received the study
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drug, of whom 173 were in the 6 to 17-year-old cohort and 46 in
the 2 to 5-year-old cohort. A total of 156 patients completed the
20-month extension period; 132 were ages 6 to 17 years, and
24 were ages 2 to 5 years (Figure 1). The baseline PROs,
CHAQ-DI, patient pain, PaGA VAS, and individual components
of the ALQ were similar between cohorts (Table 1). The median
CHAQ-DI (interquartile range) was 0.9 (0.4–1.5) and 1.2 (0.8–
1.6) for the 6 to 17-year-old and 2 to 5-year-old cohorts, with
14 and 6 patients, respectively, having CHAQ-DI = 0.

CHAQ-DI. Early, clinically meaningful improvements in
CHAQ-DI were observed after 2 to 3 months of treatment. The
improvements in CHAQ-DI over time were consistent between
cohorts; these trends were maintained over 24 months (Figure 2).
The percentage of patients who achieved CHAQ-DI MCII at month
4 and month 24 was 57% (n = 99) and 47% (n = 81) in the 6- to
17-year-old cohort and 61% (n = 28) and 59% (n = 27) in the
2- to 5-year-old cohort (Figure 2A). The absence of disability
(CHAQ-DI = 0) at month 4 and month 24 was reported in 28%
(n = 48) and 26% (n = 45) of patients in the 6- to 17-year-old cohort,
respectively (Figure 2B). At baseline, 14% of patients in the 2- to
5-year-old cohort had absence of disability; this increased to 22%
(n = 10) and 39% (n = 18) at month 4 and month 24, respectively
(Figure 2B). Median CHAQ-DI improved over time in both cohorts
(Figure 3A). In the 6- to 17-year-old cohort, the median (Q1, Q3)
changes in CHAQ-DI from baseline were −0.3 (−0.8, 0.0) and
−0.5 (−1.0, −0.1) at months 4 and 24, respectively. In the 2- to
5-year-old cohort, these values were −0.4 (−0.8, 0.0) and −0.5
(−1.0, −0.1) at months 4 and 24, respectively.

Pain VAS. In both cohorts, pain scores decreased early in
treatment and improvements continued over time (Figure 3B).
On average, mild pain (VAS <35 mm) status was reached as early
as month 1 (median pain scores: 6- to 17-year-old cohort,
32.3 mm; 2- to 5-year-old cohort, 25.7 mm), reaching a nadir at
month 24 (median pain scores: 6- to 17-year-old cohort,
6.0 mm; 2- to 5-year-old cohort, 2.0 mm). In the 2- to 5-year-old
cohort, the proportion of patients with mild pain (VAS <35 mm)
increased from 48% at baseline to 59% at month 1 and 74% at
month 2; at the end of the study (month 24), 76% of patients
had mild pain.

PaGA VAS. In both cohorts, improvements (>10 mm)
in median PaGA VAS scores were observed early in treatment
(6- to 17-year-old cohort, month 1; 2- to 5-year-old cohort,
month 2), and continued through month 24 (Figure 3C). For the
6- to 17-year-old and 2- to 5-year-old cohorts, respectively,
median PaGA scores were 47.8 (n = 172) and 42.1 (n = 46) at
baseline and 6.3 (n = 107) and 2.0 (n = 37) at month 24.

ALQ. In the 6- to 17-year-old cohort, the median (Q1, Q3)
values for the ALQ components at baseline were absolute num-
bers of missed school days, 2.0 (0.0–4.0); number of paid care
days, 0.0 (0.0–0.0); and number of days of parent/caregiver
missed activity, 2.0 (0.0–5.0). In the 2- to 5-year-old cohort,
the median (Q1, Q3) values for the ALQ components at baseline
were absolute numbers of missed school days, 1.0 (0.0–5.0);
number of paid care days, 0.0 (0.0–0.0); and number of days
of parent/caregiver missed activity, 3.0 (0.0–7.0). In both

Figure 1. Patient disposition. The primary end point was the abatacept steady-state serum trough concentration at month 4. AE = adverse
event.

POLYARTICULAR-COURSE JIA PATIENTS TREATED WITH SUBCUTANEOUS ABATACEPT 1807
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cohorts, most ALQ components improved from baseline to
month 4, with improvements largely maintained over time to
month 24 (Table 2). In the 6- to 17-year-old cohort, the propor-
tion of parents/caregivers who reported no missed school days,
paid child care days, or parent/caregiver activity days at month
24 (79.0%, 91.4%, and 75.2%, respectively) were improved
from those at baseline (41.5%, 84.9%, and 34.7%, respec-
tively). Similarly, in the 2- to 5-year-old cohort, the proportion of
parents/caregivers who reported no missed school days, paid
child care days, or parent/caregiver activity days at month
24 (81.1%, 91.9%, and 78.4%, respectively) was improved from
those at baseline (48.9%, 84.4%, and 40.0%, respectively).

Clinical outcomes. The proportion of patients with JIA-
ACR 50 responses and CIDACR in the overall patient population

(both cohorts combined) increased from baseline through month
21 (Figure 4A; month 24 does not accurately represent the effi-
cacy outcomes in the ITT population at this time point because
fewer data were available in the 6- to 17-year-old cohort). Median
JADAS71-CRP values were below the cutoff for LDA (≤3.8) by
month 7 (Figure 4B).

DISCUSSION

The primary pharmacokinetic end point, steady-state trough
concentration (Cminss) at day 113, showed that SC abatacept was
above the target therapeutic exposure at month 4; this is consis-
tent with the results of this analysis showing improvements in both
PROs and clinical outcomes by month 4. In both cohorts, patients
improved from moderate disability at baseline to mild disability by

Table 1. Baseline demographics and clinical characteristics*

Characteristics 6- to 17-year-old cohort (n = 173) 2- to 5-year-old cohort (n = 46)

Age, median (IQR) years 13.0 (10.0–15.0) 4.0 (3.0–5.0)
Female, no. (%) 136 (78.6) 28 (60.9)
Geographic region, no. (%)
North America 22 (12.7) 0
South America 56 (32.4) 8 (17.4)
Europe 78 (45.1) 36 (78.3)
ROW 17 (9.8) 2 (4.3)

Disease duration, median (IQR) years 2.0 (0.0–4.0) 0.5 (0.0–1.0)
pJIA disease onset categories, no. (%)
Polyarthritis RF− 94 (54.3) 29 (63.0)
Polyarthritis RF+ 46 (26.6) 3 (6.5)
Extended oligoarthritis 19 (11.0) 10 (21.7)
Systemic JIA 5 (2.9) 0
Undifferentiated or persistent oligoarthritis† 5 (2.9) 0
Enthesitis-related arthritis 4 (2.3) 0
Psoriatic arthritis 0 4 (8.7)

JIA-ACR core set variable, median (IQR)
Number of active joints 10.0 (6.0–19.0) 7.0 (6.0–12.0)
Joints with LOM 8.0 (4.0–15.0) 8.0 (4.0–11.0)
Physician global assessment 48.0 (31.0–67.0) 50.0 (35.0–60.0)
Parent’s global assessment of well-being, VAS, mm‡ 47.8 (24.1–68.0) 42.1 (17.9–54.7)
CHAQ-DI‡ 0.9 (0.4–1.5) 1.2 (0.8–1.6)
CRP, mg/dl§ 0.2 (0.1–0.9) 0.1 (0.1–1.4)

Prior biologic use, no. (%) 46 (26.6) 10 (21.7)
Baseline MTX use, no. (%) 136 (78.6) 37 (80.4)
Baseline oral corticosteroid use, no. (%) 56 (32.4) 9 (19.6)
Months of exposure to SC abatacept, median (range) 24.3 (1.9–28.0) 24.1 (4.0–26.2)
Pain, VAS, mm 49.0 (26.5–72.0) 39.5 (19.6–60.0)
ALQ components, median (IQR)
Number of days of parental/caregiver missed activity 2.0 (0.0–5.0) 3.0 (0.0–7.0)¶
Number of paid care days 0.0 (0.0–0.0)# 0.0 (0.0–0.0)¶
Number of missed school days 2.0 (0.0–4.0)# 1.0 (0.0–5.0)¶

JADAS71-CRP score, median (IQR)** 21.0 (13.5–30.3) 18.1 (14.0–23.1)

* ALQ = Activity Limitation Questionnaire; CHAQ-DI = Childhood Health Assessment Questionnaire-Disability Index; CRP = C-
reactive protein; IQR = interquartile range; JADAS71-CRP = Juvenile Arthritis Disease Activity Score in 71 joints using the CRP level;
JIA-ACR = juvenile idiopathic arthritis-American College of Rheumatology criteria; LOM = limited range of motion;
MTX = methotrexate; pJIA = polyarticular-course JIA; RF = rheumatoid factor; ROW = rest of world; SC = subcutaneous;
VAS = visual analog scale.
† Protocol violation.
‡ In the 6- to 17-year-old cohort, n = 172.
§ Normal ≤0.6 mg/dl.
# n = 172 and 171 for number of days of paid care days and missed school days, respectively.
¶ n = 45.
** In the 6- to 17-year-old cohort, n = 171.
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month 24. Similarly, patient pain was reduced early in treatment.
These early improvements in PROs and clinical outcomes were
maintained over time up to 24 months across both age cohorts.

The results for SC abatacept reported here support those
seen in the phase III trial for IV abatacept, in which substantial
improvements in PROs (CHAQ-DI, pain, and participation in
daily activities) were reported by month 4 and were maintained
to month 24 in children with pJIA ages 6 to 17 years (14). The
present analysis extends this observation, showing improve-
ments in patients ages 2 to 17 years receiving SC abatacept
using different PROs (e.g., ALQ) and PROs that are both clini-
cally meaningful (e.g., CHAQ-DI MCII, pain VAS <35 mm) and
stringent (CHAQ-DI = 0). This analysis provides additional
information on very young patients with pJIA, ages 2 to 5
years, including the full data set for the effectiveness results in
this patient population, which were previously unpublished,

and adds to previously published data for patients ages 6 to
17 years (10). Together with the long-term (up to 7 years)
results for IV abatacept (13), the data presented here suggest
that improved PROs and effectiveness outcomes are associ-
ated with abatacept treatment regardless of the formulation
used and that these benefits persist over time, including in very
young patients.

Persistent pain is the most common and distressing symp-
tom of pJIA for patients, and pain reduction is a priority for both
patients and parents/caregivers (32–34). Therefore, the reduction
in pain score in this study, which began early in treatment, led to
continued improvement, moving from moderate to mild pain in
both cohorts that was maintained over time. Chronic absentee-
ism is commonly defined as missing 10% or more of school days
(18 days/year), and in children with chronic absenteeism, up to
66% of such absences may be due to illness (35). There are

Figure 2. Proportions of patients in the 6- to 17-year-old cohort (n = 173) and the 2- to 5-year-old cohort (n = 46) withA, Childhood Health Assess-
ment Questionnaire-Disability Index (CHAQ-DI) minimal clinically important improvement (CHAQ-DI −0.2) and B, absence of disability (CHAQ-DI0)
over time. Intention-to-treat analysis (6- to 17-year-old cohort: missing values are imputed as nonresponders throughout the cumulative period; 2-
to 5-year-old cohort: missing values are imputed as nonresponders through month 4 and were then “as observed”). Error bars represent 95% con-
fidence intervals. *Data presented for month 24 do not accurately represent the outcomes at this time point because fewer patients had data
collected at this visit.
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limited studies addressing missed school days in patients with
JIA; however, one study showed that chronic absenteeism was
associated with high CHAQ-DI scores, disease activity, and
depressive symptoms (36). Our study showed that abatacept
was associated with reduced CHAQ-DI scores and disease activ-
ity as well as a decrease in the number of missed school days.
Importantly, the improvements in PROs in our study not only
benefited patients—with reductions in pain and increased school
attendance—but also included a positive impact for caregivers,
with fewer paid care days and missed workdays. In addition,

patients of different ages will likely require a different extent of paid
care, resulting in differences between age cohorts, with younger
patients requiring more paid care than older patients.

Two studies in patients with JIA (ages 2 to 17 years) who
were treated with either tocilizumab or golimumab have demon-
strated improvements in PROs (CHAQ-DI, Child Health Question-
naire [CHQ]) over 16 weeks of treatment (37,38). Other studies in
patients ages between 8 and 24 years have also reported
improvements in PROs (CHAQ-DI, CHQ, Health Utilities Index
mark 3) with both short- and long-term bDMARD treatment

Figure 3. Patient-reported outcomes over time in the 6- to 17-year-old cohort and the 2- to 5-year-old cohort showing A, Childhood Health
Assessment Questionnaire-Disability Index (CHAQ-DI); B, pain visual analog scale (VAS), and C, parent global assessment of well-being (PaGA)
scores. The primary end point was measured at month 4. CHAQ-DI cutoffs: no disability = 0; mild disability = 0.1; mild to moderate disability = 0.6;
moderate disability = 1.8 (21). Cutoff for mild pain = 35 mm (23). Data presented for month 24 do not accurately represent the efficacy outcomes at
this time point because fewer patients in the 6- to 17-year-old cohort had data collected at this visit. n is the number of patients evaluated; error
bars reprsent Q1, Q3 values; “as observed” analysis conducted.
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(39–41). Two registries have reported improvements in health-
related quality of life (HRQoL) in patients with JIA treated with either
adalimumab plus MTX versus MTX over 1 year or with IV or SC
abatacept over 5 years (42,43). Our phase III study, which includes
data for 46 patients ages 2 to 5 years, builds on the limited data
available on the effect of bDMARDs on quality of life in young
patients with pJIA. This is particularly important because early treat-
ment with DMARDs is associated with better disease control, clini-
cal outcomes, and HRQoL in both children and adults (15,16).
Limited information has been published on pain reduction with
approved bDMARD treatment for children with JIA (14,44). A small
study comparing pain experience in children with JIA treated with
TNFis (n = 41) or nonbiologic standard treatment (n = 50) showed
that functional disability and pain intensity were similar with both
treatments, but disease activity was significantly lower with anti-
TNFs (44). The phase III study of IV abatacept showed that during

the 4-month open-label period, pain was reduced in abatacept-
treated patients, and improvements in pain were increased further
during the 6-month double-blind period (14).

Some limitations of this study were the open-label, single-
arm trial design and the use of “as observed” data for some
analyses. In addition, care should be taken when interpreting
these results because of the smaller sample size in the 2- to
5-year-old cohort. The PRO assessments also included parent
or caregiver assessments; variation can exist between physi-
cians, patients, and their caregivers with regard to global
assessments of JIA, and therefore, it is important to interpret
these data in this context (45–48). Finally, there was a lack of
systematic follow-up of patients who did not respond to abatac-
ept at four months. Following standard practice for phase III
trials in JIA, patient follow-up was stopped a few weeks after
drug discontinuation.

Figure 4. Clinical outcomes over time. A, Proportion of patients with ≥50% improvement in juvenile idiopathic arthritis according to the American
College of Rheumatology criteria (JIA-ACR 50) and clinically inactive disease according to modified ACR critieria (CIDACR) over time (combined data
for both cohorts [patients ages 2 to 17 years; n = 219]). For missing values, a nonresponder imputation was applied, except up to month 4 if miss-
ing measurements were between 2 time points for which a response was observed. In that case, the responder was imputed. B, Median (Q1, Q3)
Juvenile Arthritis Disease Activity Score in 71 joints using the C-reactive protein level (JADAS71-CRP) over time (combined data for both cohorts
[patients ages 2–17 years; n = 219]). Dashed line represents the JADAS71-CRP cutoff value for clinically relevant low disease activity (≤3.8), the
dotted line represents the JADAS71-CRP cutoff value for inactive disease (≤1), the dotted and dashed line represents the JADAS71-CRP cutoff
value for high disease activity (>10.5), and n is the number of patients evaluated (30). Data presented for month 24 do not accurately represent
the efficacy outcomes at this time point because fewer patients in the 6- to 17-year-old cohort had data collected at this visit. Sensitivity analysis
determined no effect with exclusion of data (data not shown). Efficacy end points for the individual cohorts have been published (10).
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The strengths of this study are that it included 46 patients
ages 2 to 5 years with pJIA, which adds to the scarce body of evi-
dence in this population. The study was conducted over
24 months, and the improvements seen in PROs and clinical out-
comes were maintained throughout this time period in patients
who continued treatment. The PRO data used in this study
included more stringent end points than the phase III to IV abatac-
ept trial, including CHAQ-DI = 0 and pain VAS <35 mm. In addi-
tion, the PRO data collected were broad, encompassing not
only treatment impact on patients but also its impact on
caregivers.

In conclusion, early and clinically meaningful improvements in
both PROs and clinical outcomes were reported in patients ages
6 to 17 years and 2 to 5 years receiving SC abatacept; these
improvements were sustained over 2 years.
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Acquisition of data. Berman, Ávila-Zapata, Horneff, Alessio, Becker,
Belot, Burgos-Vargas, Gamir, Goldenstein-Schainberg, Scheibel,
Terreri, Zemel.
Analysis and interpretation of data. Ruperto, Lovell, Zhuo, Askelson,
Wong, Martini, Brunner.

ROLE OF THE STUDY SPONSOR
Bristol Myers Squibb facilitated the study design, provided writing

assistance for the manuscript, and reviewed and approved the manu-
script prior to submission. The authors independently collected the data,
interpreted the results, and had the final decision to submit the manu-
script for publication. Professional medical writing and editorial assis-
tance was provided by Claire Line, PhD, at Caudex and was funded by
Bristol Myers Squibb under the guidance of PRINTO and PRCSG offi-
cers (NR, DJL, AM, and HIB). Publication of this article was not contin-
gent upon approval by Bristol Myers Squibb.

REFERENCES

1. Palman J, Shoop-Worrall S, Hyrich K, et al. Update on the epidemiol-
ogy, risk factors and disease outcomes of juvenile idiopathic arthritis.
Best Pract Res Clin Rheumatol 2018;32:206–22.

2. Petty RE, Southwood TR, Manners P, et al. International League of
Associations for Rheumatology classification of juvenile idiopathic
arthritis: second revision, Edmonton, 2001. J Rheumatol 2004;31:
390–2.

3. Ravelli A, Martini A. Juvenile idiopathic arthritis. Lancet 2007;369:
767–78.

4. Webb K, Wedderburn LR. Advances in the treatment of polyarticular
juvenile idiopathic arthritis. Curr Opin Rheumatol 2015;27:505–10.

5. Gutierrez-Suarez R, Pistorio A, Cespedes Cruz A, et al. Health-related
quality of life of patients with juvenile idiopathic arthritis coming from
3 different geographic areas. The PRINTO multinational quality of life
cohort study. Rheumatology (Oxford) 2007;46:314–20.

6. Oliveira S, Ravelli A, Pistorio A, et al. Proxy-reported health-related
quality of life of patients with juvenile idiopathic arthritis: the Pediatric
Rheumatology International Trials Organization multinational quality
of life cohort study. Arthritis Rheum 2007;57:35–43.

7. Rosenberg AM, Oen KG. Polyarticular juvenile idiopathic arthritis.
Petty RE, Laxer RM, CB L, Wedderburn LR, editors. Textbook of
pediatric rheumatology. 7th ed. Philadelphia (PA): Elsevier Health Sci-
ences; 2015. p. 217.

8. Ringold S, Angeles-Han ST, Beukelman T, et al. 2019 American Col-
lege of Rheumatology/Arthritis Foundation guideline for the treatment
of juvenile idiopathic arthritis: therapeutic approaches for non-
systemic polyarthritis, sacroiliitis, and enthesitis. Arthritis Care Res
(Hoboken) 2019;71:717–34.

9. Bristol Myers Squibb. Orencia prescribing information. 2017. URL:
http://packageinserts.bms.com/pi/pi_orencia.pdf.

10. Brunner HI, Tzaribachev N, Vega-Cornejo G, et al. Subcutaneous
abatacept in patients with polyarticular-course juvenile idiopathic
arthritis: results from a phase III open-label study. Arthritis Rheumatol
2018;70:1144–54.

11. Ruperto N, Lovell DJ, Quartier P, et al. Abatacept in children with juve-
nile idiopathic arthritis: a randomised, double-blind, placebo-
controlled withdrawal trial. Lancet 2008;372:383–91.

12. Ruperto N, Lovell DJ, Quartier P, et al. Long-term safety and efficacy
of abatacept in children with juvenile idiopathic arthritis. Arthritis
Rheum 2010;62:1792–802.

13. Lovell D, Ruperto N, Mouy R, et al. Long-term safety, efficacy, and
quality of life in patients with juvenile idiopathic arthritis treated with
intravenous abatacept for up to seven years. Arthritis Rheumatol
2015;67:2759–70.

14. Ruperto N, Lovell DJ, Li T, et al. Abatacept improves health-related
quality of life, pain, sleep quality, and daily participation in subjects
with juvenile idiopathic arthritis. Arthritis Care Res (Hoboken) 2010;
62:1542–51.

15. Minden K, Horneff G, Niewerth M, et al. Time of disease-modifying
antirheumatic drug start in juvenile idiopathic arthritis and the likeli-
hood of a drug-free remission in young adulthood. Arthritis Care Res
(Hoboken) 2019;71:471–81.

16. Tarkiainen M, Tynjala P, Vahasalo P, et al. Health-related quality of life
during early aggressive treatment in patients with polyarticular juvenile
idiopathic arthritis: results from randomized controlled trial. Pediatr
Rheumatol Online J 2019;17:80.

17. Ruperto N, Ravelli A, Pistorio A, et al. Cross-cultural adaptation and
psychometric evaluation of the Childhood Health Assessment Ques-
tionnaire (CHAQ) and the Child Health Questionnaire (CHQ) in
32 countries. Review of the general methodology. Clin Exp Rheumatol
2001;19 Suppl 23:S1–9.

18. Singh G, Athreya BH, Fries JF, et al. Measurement of health status in
children with juvenile rheumatoid arthritis. Arthritis Rheum 1994;37:
1761–9.

19. Giannini EH, Ruperto N, Ravelli A, et al. Preliminary definition of
improvement in juvenile arthritis. Arthritis Rheum 1997;40:1202–9.

20. World Medical Association Declaration of Helsinki. Recommendations
guiding physicians in biomedical research involving human subjects.
JAMA 1997;277:925–6.

21. Dempster H, Porepa M, Young N, et al. The clinical meaning of func-
tional outcome scores in children with juvenile arthritis. Arthritis
Rheum 2001;44:1768–74.

POLYARTICULAR-COURSE JIA PATIENTS TREATED WITH SUBCUTANEOUS ABATACEPT 1813

 21514658, 2023, 8, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/acr.24989 by C

ochraneItalia, W
iley O

nline L
ibrary on [11/11/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://packageinserts.bms.com/pi/pi_orencia.pdf


22. Brunner HI, Klein-Gitelman MS, Miller MJ, et al. Minimal clinically
important differences of the childhood health assessment question-
naire. J Rheumatol 2005;32:150–61.

23. Hirschfeld G, Zernikow B. Cut points for mild, moderate, and severe
pain on the VAS for children and adolescents: what can be learned
from 10 million ANOVAs? Pain 2013;154:2626–32.

24. Powell CV, Kelly AM, Williams A. Determining the minimum clinically
significant difference in visual analog pain score for children. Ann
Emerg Med 2001;37:28–31.

25. Wells GA, Tugwell P, Kraag GR, et al. Minimum important difference
between patients with rheumatoid arthritis: the patient’s perspective.
J Rheumatol 1993;20:557–60.

26. Wallace CA, Giannini EH, Huang B, et al. American College of Rheu-
matology provisional criteria for defining clinical inactive disease in
select categories of juvenile idiopathic arthritis. Arthritis Care Res
(Hoboken) 2011;63:929–36.

27. Consolaro A, Bracciolini G, Ruperto N, et al. Remission, minimal dis-
ease activity, and acceptable symptom state in juvenile idiopathic
arthritis: defining criteria based on the juvenile arthritis disease activity
score. Arthritis Rheum 2012;64:2366–74.

28. Consolaro A, Ruperto N, Bazso A, et al. Development and validation
of a composite disease activity score for juvenile idiopathic arthritis.
Arthritis Rheum 2009;61:658–66.

29. Nordal EB, Zak M, Aalto K, et al. Validity and predictive ability of the
juvenile arthritis disease activity score based on CRP versus ESR in
a Nordic population-based setting. Ann Rheum Dis 2012;71:1122–7.

30. Ruperto N, Brunner HI, Quartier P, et al. Canakinumab in patients with
systemic juvenile idiopathic arthritis and active systemic features:
results from the 5-year long-term extension of the phase III pivotal tri-
als. Ann Rheum Dis 2018;77:1710–9.

31. Consolaro A, Giancane G, Schiappapietra B, et al. Clinical outcome
measures in juvenile idiopathic arthritis. Pediatr Rheumatol Online J
2016;14:23.

32. Weiss JE, Luca NJ, Boneparth A, et al. Assessment andmanagement
of pain in juvenile idiopathic arthritis. Paediatr Drugs 2014;16:473–81.

33. Morgan EM, Munro JE, Horonjeff J, et al. Establishing an updated
core domain set for studies in juvenile idiopathic arthritis: a report from
the OMERACT 2018 JIA workshop. J Rheumatol 2019;46:1006–13.

34. Morgan EM, Riebschleger MP, Horonjeff J, et al. Evidence for updat-
ing the core domain set of outcome measures for juvenile idiopathic
arthritis: report from a special interest group at OMERACT 2016.
J Rheumatol 2017;44:1884–8.

35. Arimas-Macalino C, Weismuller PC, McClanahan R. Addressing
illness-related chronic absences. NASN Sch Nurse 2019;34:357–62.

36. Abdul-Sattar A, Magd SA, Negm MG. Associates of school impair-
ment in Egyptian patients with juvenile idiopathic arthritis: Sharkia
Governorate. Rheumatol Int 2014;34:35–42.

37. Brunner HI, Ruperto N, Zuber Z, et al. Efficacy and safety of tocilizu-
mab in patients with polyarticular-course juvenile idiopathic arthritis:
results from a phase 3, randomised, double-blind withdrawal trial.
Ann Rheum Dis 2015;74:1110–7.

38. Brunner HI, Ruperto N, Tzaribachev N, et al. Subcutaneous golimu-
mab for children with active polyarticular-course juvenile idiopathic
arthritis: results of a multicentre, double-blind, randomised-
withdrawal trial. Ann Rheum Dis 2018;77:21–9.

39. Brunner HI, Chen C, Bovis F, et al. Functional ability and health-related
quality of life in randomized controlled trials of tocilizumab in patients
with juvenile idiopathic arthritis. Arthritis Care Res (Hoboken) 2020;
73:1264–74.

40. Prince FH, Geerdink LM, Borsboom GJ, et al. Major improvements in
health-related quality of life during the use of etanercept in patients
with previously refractory juvenile idiopathic arthritis. Ann Rheum Dis
2010;69:138–42.

41. Anink J, Prince FH, Dijkstra M, et al. Long-term quality of life and func-
tional outcome of patients with juvenile idiopathic arthritis in the bio-
logic era: a longitudinal follow-up study in the Dutch Arthritis and
Biologicals in Children Register. Rheumatology (Oxford) 2015;54:
1964–9.

42. Horneff G, Wallace CA, Quartier P, et al. Patient-reported outcomes in
children with moderately to severely active polyarticular or
polyarticular-course juvenile idiopathic arthritis who are prescribed
and treated with adalimumab [abstract]. Arthritis Rheumatol 2014;
66:S122–3.

43. Lovell DJ, Brunner HI, Tzaribachev N, et al. Longitudinal effectiveness
of abatacept in JIA: results from an ongoing JIA registry [abstract].
Arthritis Rheumatol 2020;72 Suppl 10.

44. Lomholt JJ, Thastum M, Herlin T. Pain experience in children with
juvenile idiopathic arthritis treated with anti-TNF agents compared to
non-biologic standard treatment. Pediatr Rheumatol Online J 2013;
11:21.

45. Consolaro A, Vitale R, Pistorio A, et al. Physicians’ and parents’ rat-
ings of inactive disease are frequently discordant in juvenile idiopathic
arthritis. J Rheumatol 2007;34:1773–6.

46. Garcia-Munitis P, Bandeira M, Pistorio A, et al. Level of agreement
between children, parents, and physicians in rating pain intensity in
juvenile idiopathic arthritis. Arthritis Rheum 2006;55:177–83.

47. Sztajnbok F, Coronel-Martinez DL, Diaz-Maldonado A, et al. Discor-
dance between physician’s and parent’s global assessments in juve-
nile idiopathic arthritis. Rheumatology (Oxford) 2007;46:141–5.

48. Gaultney AC, BrombergMH, Connelly M, et al. Parent and child report
of pain and fatigue in JIA: does disagreement between parent and
child predict functional outcomes? Children (Basel) 2017;4:11.

RUPERTO ET AL1814

 21514658, 2023, 8, D
ow

nloaded from
 https://acrjournals.onlinelibrary.w

iley.com
/doi/10.1002/acr.24989 by C

ochraneItalia, W
iley O

nline L
ibrary on [11/11/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense


	Patient-Reported Outcomes Among Patients Ages Two to Seventeen Years With Polyarticular-Course Juvenile Idiopathic Arthriti...
	INTRODUCTION
	PATIENTS AND METHODS
	Outline placeholder
	Study design and interventions
	Ethical approval
	PRO assessments
	Clinical outcome assessments
	Statistical analysis


	RESULTS
	Outline placeholder
	Baseline disease characteristics and patient demographic information
	CHAQ-DI
	Pain VAS
	PaGA VAS
	ALQ
	Clinical outcomes


	DISCUSSION
	ACKNOWLEDGMENTS
	AUTHOR CONTRIBUTIONS
	Study conception and design
	Acquisition of data
	Analysis and interpretation of data

	ROLE OF THE STUDY SPONSOR
	REFERENCES


