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Abstract

Objective: The aim of this study was to report the interim b5-year safety and effectiveness of abatacept in patients with JIA in the PRINTO/
PRCSG registry.

Methods: The Abatacept JIA Registry (NCT01357668) is an ongoing observational study of children with JIA receiving abatacept; enrolment
started in January 2013. Clinical sites enrolled patients with JIA starting or currently receiving abatacept. Eligible patients were assessed for
safety (primary end point) and effectiveness over 10years. Effectiveness was measured by clinical 10-joint Juvenile Arthritis Disease Activity
Score (cJADAS10) in patients with JIA over 5years. As-observed analysis is presented according to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.

Results: As of 31 March 2020, 587 patients were enrolled; 569 are included in this analysis (including 134 new users) with 1214.6 patient-years

of safety data available. Over 5years, the incidence rate (IR) per 100 patient-years of follow-up of serious adverse events was 5.52 (95% CI:
4.27, 7.01) and of events of special interest was 3.62 (95% Cl: 2.63, 4.86), with 18 serious infections [IR 1.48 (95% Cl: 0.88, 2.34)]. As early as
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month 3, 55.9% of patients achieved cJADAS10 low disease activity and inactive disease (20.3%), 72/354 and 35.6%, 126/354, respectively),
sustained over 5 years. Disease activity measures improvement over 5years across JIA categories.

Conclusion: Abatacept was well tolerated in patients with JIA, with no new safety signals identified and with well-controlled disease activity, in-

cluding some patients achieving inactive disease or remission.
Trial registration: Clinicaltrials.gov, NCT01357668.

Keywords: adolescent rheumatology, biologic therapies, DMARDSs, juvenile idiopathic arthritis, paediatric/juvenile rheumatology.

Rheumatology key messages
* In this registry of patients with JIA, abatacept was well tolerated.

* Abatacept treatment resulted in rapid, clinically important, and sustained effectiveness across JIA categories.
* New onset of other autoimmune diseases was rare in patients receiving/having been exposed to abatacept.

Introduction

JIA describes a heterogeneous group of paediatric rheumatic
diseases of unknown aetiology presenting in children
<16 years of age [1]. JIA is a major cause of acquired disability
in children [2], with reported prevalence in developed coun-
tries ranging from 16 to 150 cases per 100 000 people [1].

For active, polyarticular-course JIA (pcJIA; any JIA cate-
gory with >5 affected joints, except systemic JIA) [1], the
ACR recommends initial treatment with a conventional syn-
thetic DMARD, such as MTX. For patients with an inade-
quate response/intolerance to MTX, treatment with a biologic
DMARD, such as a TNF inhibitor (TNFi), anti-IL-6, or T cell
costimulation modulator, is recommended [3-5].

Abatacept is a selective T cell costimulation modulator with
a unique mechanism of action that works upstream of other
currently available treatments for rheumatic diseases [6].
Abatacept is available in i.v. and s.c. formulations and is ef-
fective for the treatment of moderate-to-severe active pcJIA
[6-13]. The efficacy and safety of i.v. and s.c. abatacept in
patients with JIA with an inadequate response to DMARDs
(including TNFi) has been demonstrated in two phase 3 stud-
ies [7, 9]. A post-marketing registry of patients receiving i.v.
or s.c. abatacept treatment for JIA (Abatacept JIA Registry)
has been established by the Paediatric Rheumatology
International Trial Organisation (PRINTO) [14] and the
Pediatric Rheumatology Collaborative Study Group (PRCSG)
[15] to monitor the long-term safety and effectiveness of aba-
tacept in the paediatric population [7-11, 13, 15].

Here, we report the longitudinal 5-year safety and effective-
ness of abatacept in patients with JIA in a routine clinical set-
ting, using data from the PRINTO and PRCSG Abatacept JIA
Registry.

Methods
Study design

The Abatacept JIA Registry is an ongoing, multicentre, obser-
vational study of children with JIA receiving or initiating aba-
tacept, regardless of its formulation (ClinicalTrials.gov
identifier: NCT01357668). The primary objective of the regis-
try is to describe the long-term safety of abatacept for the
treatment of JIA in routine clinical practice by quantifying the
incidence rates (IRs) of serious infections, autoimmune disor-
ders, and malignancies.

Using a standardized protocol, 70 clinical sites across 23
countries in the PRINTO and PRCSG networks enrol patients

with JIA into this longitudinal registry. Planned follow-up vis-
its are scheduled every 3 months for year 1, every 6 months
for years 2-5, and annually for years 6-10. After >4 months
of receiving abatacept, patients remain in the registry even if
abatacept is discontinued. Patients >18 years old continue to
be followed in the registry. Enrolment in the registry started
in January 2013; here, we report the data collected up to 31
March 2020 (up to 5 years of follow-up).

PRINTO, PRCSG, and sponsor roles

The Abatacept JIA Registry is a post-marketing requirement
of Bristol Myers Squibb by the United States Food and Drug
Administration and is part of a post-marketing commitment
with the European Medicines Agency. The registry has been
conducted by the PRINTO and PRCSG in an ethical and sci-
entific manner independent of Bristol Myers Squibb, to whom
annual reports are provided.

The registry was designed by PRINTO and PRCSG officers
(D.J.L., H.LLB., A.M. and N.R.) in collaboration with Bristol
Myers Squibb. Data were collected by the PRINTO and
PRCSG networks, who have full responsibility for the data
analysis and submission of the manuscript. Bristol Myers
Squibb was provided with annual aggregated data in table,
figure and text format; no individual patient data have been
provided to the company except for anonymous data for
pregnancies and serious adverse events (SAEs).

Ethics approval

The study was conducted in accordance with the Declaration
of Helsinki [16], the International Conference on
Harmonisation Guidelines for Good Clinical Practice, and lo-
cal regulations. The institutional review board of the
Cincinnati Children’s Hospital Medical Center approved the
study and the patient informed consent form prior to initia-
tion of the study. At each site, an institutional review board
or independent ethics committee approved the protocol.
Written consent and, as per local requirements, assent was
obtained from parents/legal guardians, and patients,
respectively.

Patients and analysis population

At enrolment, eligible patients had a JIA diagnosis in any
ILAR category [17], were aged <18 years and were taking or
initiating abatacept as per the treating physician’s decision.
Patients who participated in the i.v. or s.c. abatacept trials
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[7, 9] and patients from routine clinical care could be enrolled
in the registry.

Data collection

Data were collected prospectively during routine clinic visits
and entered into two secure online platforms (one for each
network) with the same structure; data were then combined
for this analysis. The PRINTO platform follows the same
structure as Pharmachild [18, 19]. Previous use of DMARDs
was recorded retrospectively. During registry visits, patients’
medical records were reviewed for safety events and complete
drug exposure. Safety data were collected at each visit and af-
ter abatacept was discontinued, regardless of the reason.
Effectiveness data were collected prospectively.

End points and assessments

Safety

The primary objective of the registry analysis is to describe
the long-term safety of abatacept treatment in patients with
JIA. SAEs and events of special interest [ESIs; defined as seri-
ous and targeted infections, autoimmune disorders (including
new or worsening uveitis), IBD, malignancies, and pregnan-
cies] were reported and coded using the latest release of the
Medical Dictionary for Regulatory Activities (MedDRA; ver-
sion 21.0). Targeted infections of interest included EBV,
CMYV, papilloma virus, primary and reactivation of herpes
zoster,  tuberculosis, and  opportunistic  infections.
Exacerbations or new occurrences of autoimmune disorders
were recorded; all malignancies were followed. The IRs per
100 patient-years of follow-up of SAEs, serious and targeted
infections, autoimmune disorders, and malignancies were de-
termined. Temporary and permanent discontinuations of aba-
tacept due to adverse events (AEs) were analysed and the IRs
were calculated. Patients were also tested for thyroid antibod-
ies and anti-abatacept antibodies. Immunogenicity was
evaluated based on the proportion of patients who developed
anti-abatacept antibodies (to CTLA-4 and possibly Ig, or to Ig
and/or junction region).

Effectiveness

Effectiveness was evaluated using the clinical 10-joint Juvenile
Arthritis Disease Activity Score (cJADAS10); data were col-
lected using both the patient and parent proxy ratings of pa-
tient well-being. Validated ¢JADAS10 cut-offs for
oligoarticular JIA and pcJIA were used to evaluate high dis-
ease activity (>12 and >16, respectively), moderate disease
activity (4.1-12 and 5.1-16, respectively), low disease activity
(LDA; 1.2-4 and 2.6-5, respectively), inactive disease (ID;
<1.1 and <2.5, respectively), and clinical remission (ID for
>6 continuous months); all other JIA subtypes were evaluated
using the pcJIA ¢JADAS cut-offs [20]. Disease activity using
cJADAS10 was evaluated at baseline, every 3 months until
year 1, and then every 6 months until year 5.

Another effectiveness measure was the Physician Global
Assessment of Disease Activity (PGA; 21-circle visual ana-
logue scale 0-10cm) [21]. The degree of disease activity as
measured by the PGA was categorized as follows: mild disease
activity (<4), moderate disease activity (4 to <7), and severe
disease activity (>7). The numbers of swollen joints, painful
joints, joints with limited range of movement, and those with
active arthritis (defined as a joint with swelling or, in the ab-
sence of swelling, loss of motion with either pain on motion
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or tenderness) were also recorded in support of treatment
effectiveness.

Statistical analysis

Data have been reported according to the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) guidelines [22, 23]. Descriptive statistics for con-
tinuous variables included the number of observations and ei-
ther mean (S.D.) or median [quartile (Q)1, Q3) values. Safety
data are presented as IRs per 100 patient-years of follow-up.
Patient follow-up duration was defined as the time between
the registration date in the registry and the event, last follow-
up, death, or data-lock for the report (whichever occurred
first). IRs were calculated for SAEs, serious and targeted infec-
tions, autoimmune disorders, and malignancies and were esti-
mated by dividing the number of incident cases (first
occurrence of that outcome in each patient) by the patient-
time at risk. Temporary and permanent discontinuations of
abatacept due to AEs were analysed and the IRs were calcu-
lated. ClIs, assuming Poisson distribution of the rates, were
calculated for each IR estimate.

For efficacy, we measured changes and frequencies of effec-
tiveness outcomes over time. The potential differences in ef-
fectiveness among JIA categories were also explored. The
patient cohort enrolled in the registry <1 month after initiat-
ing abatacept treatment was categorized as ‘new users‘. Data
were analysed as observed and per intention-to-treat (ITT),
and included all patients (the overall registry population and
the new user cohort) [24] enrolled in the registry, irrespective
of study participation duration. The ITT analysis used non-
responder imputation, in which patients who discontinued
from the study for any reason were considered non-
responders from that point onward. The last-observation-
carried-forward method was used for missing data on patients
still followed in the study.

Results
Patient population

This 5-year interim analysis included data collected up to 31
March 2020, with a median follow-up time of 1.9 (Q1, Q3:
0.8, 3.3) years (Table 1) and an enrolment of 587 patients
with JIA. We excluded 18 patients who did not meet the eligi-
bility criteria (Fig. 1). Of the 569 patients included in the
analysis, 409 (71.9%) and 158 (27.8%) patients received or
continued to receive i.v. or s.c. abatacept, respectively.

At the baseline visit, 567/569 (99.6%) were already being
treated with abatacept for a median (Q1, Q3) of 6.5 (1.3,
17.8) months, and 134/569 (23.6%) had been treated with
abatacept for <1 month; the c(JADAS10 (parent) at baseline
was 5.5 (484/569). The total patient time on abatacept treat-
ment at baseline was 622.0 patient-years, and the total obser-
vation time was 1214.6 patient-years (Table 1). Overall, 225/
587 (38.3%) patients discontinued the study (Fig. 1), with the
most frequent reason being loss to follow-up (98/225, 43.6%)
or transfer to adult/other paediatric clinics (76/225, 33.8%).

As summarized in Table 1, most patients were female
(79.8%) and had polyarticular RF-negative (RF—; 50.8%) or
oligoarticular JTA (23.6%) at baseline. Uveitis (past or present
history) at baseline was reported in 77 (13.5%) patients, with
29 (5.1%) patients having active uveitis at baseline.
Concomitant medications related to JIA were taken by 93.7%
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Table 1. Overall population®baseline demographic data and disease characteristics in the overall population

Parameter Overall New abatacept Continuous P values
patients users abatacept (new s
(N=569) (n=134) users (n=435) continuing users)

Duration of abatacept therapy at enrolment, years, median (Q1, Q3) 0.5 (0.1, 1.5) 0.0 (0.0, 0.0) 0.9 (0.4, 2.0) <0.0001"
Patients with prior abatacept use®, 7 (%) 493 (86.6)° 58 (43.3) 435 (100.0)
Patients already receiving abatacept at baseline?, 7 (%) 567 (99.6)° 134 (100.0) 433 (99.5) _
Categories of overall observation time, years, 7 (%) 0.0002'

<1 172 (30.2) 57 (42.5) 115 (26.4)

>1to <2 137 (24.1) 36 (26.9) 101 (23.2)

>2to <7 259 (45.5) 41 (30.6) 218 (50.1)

>7to 10 1(0.2) 00 1(0.2)
Overall observation, years, median (Q1, Q3) 1.9 (0.8, 3.3) 1.2 (0.5,2.1) 0(1.0,3.7) <0.0001"
Patient-years of observation in study 1214.6 204.7 1009 9
Baseline characteristics
Age at enrolment, years, median (Q1, Q3) 13.6 (10.7, 16.0) 13.1(10.2,16.3) 13.6 (10.9, 15.9) 0.5818?1
Age group at enrolment, years, 7 (%) 0.0135"

2-5f 21 (3.7) 9(6.7) 12 (2.8)

6-12 223(39.2) 57 (42.5) 166 (38.2)

13-18 313 (55.0) 68 (50.7) 245 (56.3)

>18 12 (2.1) 0(0.0) 12 (2.8)
Female, 7 (%) 454 (79.8) 110 (82.1) 344 (79.1)
Disease duration at enrolment, years, mean (S.D.) 5.5(3.8) 5.0 (4.0) 5.7(3.8) 0.0334"
Active joints (ACR definition), median (Q1, Q3) 1.0 (0.0, 3.0) 3.0 (1.0, 8.0) 0.0 (0.0, 2.0) <0.0001"
Joints with a limited range of movement, median (Q1, Q3) 1.0 (0.0, 4.0) 2.0 (1.0, 10.0) 0.0 (0.0, 2.0) <0.0001"
Physician Global Assessment of Disease Activity, VAS 0-10, 1.0 (0.0, 3.0) 3.8(2.0,5.0) 1.0 (0.0, 2.0) <0.0001"

median (Q1, Q3)
Uveitis, 7 (%)

History of uveitis (past and present) 77 (13.5) 24 (17.9) 53(12.2)

Active uveitis at time of enrolment 29(5.1) 14 (10.5) 15(3.5) _
JIA categories, 72 (%) 0.0008'

Polyarticular RF— 289 (50.8) 2 (46.3) 227 (52.2)

Oligoarticular 134 (23.6) 0(29.9) 4 (21.6)

Polyarticular RF+ 4(9.5) 12 (9.0) 2(9.7)

Undifferentiated 3(5.8) 3(2.2) 0(6.9)

PsA 6 (4.6) 4(3.0) 2(5.1)

Enthesitis-related 20 (3.5) 12 (9.0) 8 (1.8)

Systemic 3(2.3) 1(0.8) 2(2.8)
JIA-related medication (prior to and/or at baseline), 7 (%) 523/558 (93.7) 122/131 (93.1) 401/427 (93.9)

MTX 523/558 (93.7) 122/131 (93.1) 401/427 (93.9)

NSAIDs 249/558 (44.6) 46/131 (35.1) 203/427 (47.5)

Systemic steroids 41/558 (7. 4) 6/131 (4.6) 35/427 (8.2)

LEF 57/558 (10. 10/131 (7.6) 47/427 (11.0)

SSz 37/558 (6. ) 8/131 (6.1) 29/427 (6.8)

Adalimumab® 224/558 (40. 77/131 (58.8) 147/427 (34.4)

Etanercept 2671558 (47. ) 67/131 (51.2) 200/427 (46.8)

@ Patient-time of follow-up stratified by duration of abatacept treatment at registry entry.

b For prior abatacept use, any patient whose first abatacept dose was on or after baseline was included.

¢ Two patients took abatacept prior to baseline visit but were not on abatacept at baseline.

4" For patients already receiving abatacept at baseline, any patient taking abatacept at baseline where it was not the first dose was included.

¢ All 569 patients had used abatacept prior to baseline, but two patients were not taking abatacept at the baseline visit.

f Data are from real-world settings, as treatment was administered at the physician’s discretion.

i One patient with PsA was receiving abatacept and adalimumab simultaneously.

Mann-Whitney U test.
Fisher’s exact test.
first quartile; Q3: third quartile; VAS: visual analogue scale.

Q1:

(523/558) of patients at baseline, including MTX (523/558,
93.7%), LEF (57/558, 10.2%), systemic CSs (41/558, 7.4%)
and NSAIDs (249/558, 44.6%). A total of 561 patients took
prior medication before the baseline time-point; prior use of the
biologic DMARD:s etanercept, adalimumab, infliximab and
golimumab was reported for 47.6% (267/561), 39.9% (224/
561),7.0% (39/561) and 1.3% (7/561) of patients, respectively.

Safety

There were 67 (11.8%) patients who had at least one SAE;
the IR (95% CI) was 5.52 (4.27, 7.01) (Table 2 and
Supplementary Table S1, available at Rheumatology online).

Of the 67 reported SAEs, uveitis, migraine, nephrolithiasis,
infusion-related reaction, diabetic ketoacidosis, arthralgia, ar-
thritis, depression, and major depression were most com-
monly reported (>2 events each). There were 16 (2.8%)
patients with >1 treatment-related SAE [IR 1.32 (95% CIL
0.75, 2.14)], the most common of which was infusion-related
reaction (7 = 3). One patient had an AE resulting in death [IR
0.08 (95% CI: 0.00, 0.46)], due to a cardiac arrest related to
pre-existing disease (cardiovascular event); the treating physi-
cian deemed it unrelated to abatacept treatment.

There were 44 (7.7%) patients with >1 ESI [IR 3.62 (95%
CIL: 2.63, 4.86)] during the 1214.61 person-years of study
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Enrolled, n =587
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Included in the analysis, n =569
* PRCSG, n=269
e PRINTO, n=300

Did not meet eligibility criteria, n=18

e Lostto follow-up, n=6

* Consent/assent withdrawn, n=4
Inclusion/exclusion criteria no longer
match study requirements, n=4
Transferred to adult clinic, n=1
Dropped from study due to ineligible
ILAR criteria, n=1

Other, n=2

y

Remained in registry as
of 30 March 2020, n =344

Discontinued, n=2252

Lost to follow-up, n=98

Transferred to adult clinic, n=63

Site closure, n=19

Abatacept administered for <4 months, n=16
Transferred to another paediatric clinic, n=13
Consent/assent withdrawn, n=7

Personal reasons, n=2°

Death, n=1

Principal investigator discretion, n=1

Reason unspecifed, n =5

Figure 1. Patient disposition flow chart. 2Categories are mutually exclusive. °Personal reasons include married without notification and moved out of state
and site closure (n=1) and daughter going to college (n=1). PRCSG: Pediatric Rheumatology Collaborative Study Group

observation (Table 2) and an IR of 4.60 (95% CI: 3.34, 6.17)
during the 956.95 person-years of abatacept treatment. Of
these, 18 serious infections (3.2%) were reported [IR 1.48
(95% CI: 0.88, 2.34)]; 8 (1.4%) patients developed >1 other
autoimmune disease [eye disorders: IR 0.49 (95% CI: 0.18,
1.08), musculoskeletal and CTDs: IR 0.08 (95% CI: 0.00,
0.46), and skin and s.c. tissue disorders: IR 0.08 (95% CI:
0.00, 0.46)]. There were two cases of new or worsening uve-
itis during the study period [IR 0.16 (95% CI: 0.02, 0.59);
Supplementary Table S1, available at Rheumatology online].
One SAE of IBD was reported [IR 0.08 (95% CI 0.00, 0.46)],
resulting in permanent abatacept discontinuation (Table 2).
No active tuberculosis cases were reported in the study over
Syears; 1 malignancy occurred (medulloblastoma).
Permanent discontinuation of abatacept was reported in 9
(1.6%) patients [IR 0.74 (95% CI 0.34, 1.41)] due to IBD,
malaise, anaphylactic shock, respiratory tract infection, sinus-
itis, medulloblastoma, psoriasis (all #=1), and infusion-
related reaction (7 =2).

A total of 200 patients were tested for anti-abatacept anti-
bodies (35.2% of 569 patients enrolled); 11 (5.5%) patients
were positive. The patients testing positive for anti-abatacept
antibodies did not develop new-onset autoimmune events.
Further, 244 patients were tested for anti-thyroid antibodies
(42.9% of 569 patients enrolled), of which 25 (10.2%)
patients had abnormal laboratory results, including 10 with
known thyroid-related comorbid conditions.

Effectiveness

Overall population

The ¢JADAS10s for up to 5 years of follow-up are shown in
Fig. 2. The median cJADAS10s (parent) were 5.5 at baseline,
2.0 at month 24, and 3.3 at month 60 (Table 3). As early as
month 3, ¢(JADAS10 LDA and ID were achieved by 20.3%
(72/354) and 35.6% (126/354) of patients, respectively, and
increased or were sustained overall over time in the as-
observed population (Fig. 3). In the ITT analysis, changes in

the median cJADAS10 scores (Fig. 2) were very similar to the
as-observed changes. Although the proportion of patients
demonstrating LDA, ID, and remission were lower for the
ITT analysis, the overall patterns of response were similar to
the as-observed results (Fig. 3).

Median disease activity as rated by the PGA was sustained
over time (Table 3). Over the course of the study, an increas-
ing proportion of patients achieved a mild disease state as per
PGA (79.4% at baseline, 92.3% at year 2, and 96.0% at year
5); a decreasing proportion had moderate (15.3% at baseline,
5.1% at year 2, and 4.0% at year 5) and severe disease (5.3%
at baseline, 2.6% at year 2, and 0% at year 5). The median
number of active joints and joints with limited range of move-
ment improved numerically (decreased) over time (Table 3).

New users and continuous users

In the observed analysis of new abatacept users (abatacept
use for <lmonth at time of enrolment), the median
cJADAS10 (parent) decreased markedly, from 12.5 at base-
line to 2.5 at month 24 and to 5.8 at month 60
(Supplementary Table S2, available at Rheumatology online).
Across all JIA categories, PGA-rated disease activity improved
over time, with the overall median value of 3.8 at baseline
(n=134), 0.3 at year 2 (n=44), and 1.5 at year § (n=35), as
shown in Supplementary Tables S2 and S3, available at
Rheumatology online; substantial improvements (differences
of >2.5 and 3 points) were particularly noted in the pJIA and
oligoarthritis JIA categories during the follow-up, respec-
tively. Similar to the overall population, the proportion of
patients with mild disease activity per PGA increased (50% at
baseline to 90.9% at year 2; 100% at year 5); the proportion
of patients with moderate disease decreased (36.6% at base-
line to 4.6% at year 2 and 0% at year 5) and with severe dis-
ease decreased (13.4% at baseline to 4.6% at year 2, and 0%
at year 5) during the follow-up across JIA categories. The me-
dian number of active joints and joints with limited range of
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Table 2. Safety summary (SAEs and ESIs) over a 5-year follow-up period in the overall population

Daniel J. Lovell et al.

System organ class MedDRA preferred term Patients, # (N=569) Incidence rate® 95% CI
Patients with 21 SAE, n (%) 67 (11.8) 5.52 4.27,7.01
Patients with 21 treatment-related SAE, 7 (%) 16 (2.8) 1.32 0.75,2.14
Blood and lymphatic system disorders 1 0.08 0.00, 0.46
Neutropenia 1 0.08 0.00, 0.46
Immune system disorders 1 0.08 0.00, 0.46
Anaphylactic shock 1 0.08 0.00, 0.46
Infections and infestations 2 0.16 0.02,0.59
Respiratory tract infection 1 0.08 0.00, 0.46
Sinusitis 1 0.08 0.00, 0.46
Injury, poisoning, and procedural complications 5 0.41 0.13,0.96
Cartilage injury 1 0.08 0.00, 0.46
Infusion-related reaction 3 0.25 0.05,0.72
Ligament injury 1 0.08 0.00, 0.46
Musculoskeletal and CTDs 1 0.08 0.00, 0.46
Arthralgia 1 0.08 0.00, 0.46
Neoplasms benign, malignant, and unspecified (including cysts and polyps) 1 0.08 0.00, 0.46
Medulloblastoma 1 0.08 0.00, 0.46
Nervous system disorders 3 0.25 0.05,0.72
Demyelination 1 0.08 0.00, 0.46
Migraine 1 0.08 0.00, 0.46
Optic neuritis 1 0.08 0.00, 0.46
Seizure 1 0.08 0.00, 0.46
Reproductive system and breast disorders 1 0.08 0.00, 0.46
Perineal ulceration 1 0.08 0.00, 0.46
Skin and s.c. tissue disorders 1 0.08 0.00, 0.46
Psoriasis 1 0.08 0.00,0.46
Patients with 21 SAE causing permanent discontinuation, 7 (%) 9(1.6) 0.74 0.34, 1.41
Gastrointestinal disorders 1 0.08 0.00, 0.46
IBD 1 0.08 0.00, 0.46
General disorders and administration-site conditions 1 0.08 0.00, 0.46
Malaise 1 0.08 0.00, 0.46
Immune system disorders 1 0.08 0.00, 0.46
Anaphylactic shock 1 0.08 0.00, 0.46
Infections and infestations 2 0.16 0.02,0.59
Respiratory tract infection 1 0.08 0.00, 0.46
Sinusitis 1 0.08 0.00, 0.46
Injury, poisoning, and procedural complications 2 0.16 0.02,0.59
Infusion-related reaction 2 0.16 0.02,0.59
Neoplasms benign, malignant, and unspecified (including cysts and polyps) 1 0.08 0.00, 0.46
Medulloblastoma 1 0.08 0.00, 0.46
Skin and s.c. tissue disorders 1 0.08 0.00, 0.46
Psoriasis 1 0.08 0.00, 0.46
Patients with SAE resulting in death®, 72 (%) 1(0.2) 0.08 0.00, 0.46
Patients with at least 1 ESI, 7 (%) 44 (7.7) 3.62 2.63,4.86
Serious/targeted infections 18 1.48 0.88,2.34
Skin and s.c. tissue disorders 8 0.66 0.28,1.30
Eye disorders 3 0.25 0.05,0.72
Infusion-related reaction 2 0.16 0.02,0.59
Demyelination 1 0.08 0.00, 0.46
IBD 1 0.08 0.00, 0.46
Investigations 1 0.08 0.00, 0.46
Neoplasm (medulloblastoma) 1 0.08 0.00, 0.46
Neoplasm (ovarian adenoma) 1 0.08 0.00, 0.46
Neutropenia 1 0.08 0.00, 0.46
Optic neuritis 1 0.08 0.00, 0.46
Other autoimmune diseases® 8 0.66 0.28,1.30
Eye disorders 6 0.49 0.18,1.08
Musculoskeletal and CTDs 1 0.08 0.00, 0.46
Skin and s.c. tissue disorders 1 0.08 0.00, 0.46

Patients with >1 SAE in a category are counted only once in each preferred term category, and only once in each system organ class category.

# Incidence rate reported per 100 person-years of follow-up. MedDRA was used to code SAEs.

Due to a cardiovascular event related to pre-existing disease and assessed as unrelated to abatacept treatment.

¢ Repetition of some SAEs as other autoimmune diseases occurred as a result of clinician data input.

ESL: event of special interest; MedDRA: Medical Dictionary for Regulatory Activities; SAE: serious adverse event.
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Figure 2. Patient-reported (A, B) and parent-reported (C, D) cJADAS10
scores over 5-year follow-up. For oligoarticular arthritis, the following cut-
offs were used: ID: <1.1, LDA: 1.2-4, MDA: 4.1-12, and HDA: >12. For
polyarticular arthritis and other JIA subtypes, the following cut-offs were
used: ID: <2.5, LDA: 2.6-5, MDA: 5.1-16, and HDA: >16. cJADAS10:
clinical 10-joint Juvenile Arthritis Disease Activity Score; continuous users:
cohort of patients who enrolled in the registry >1 month after initiating
abatacept treatment; HDA: high disease activity; ID: inactive disease;
LDA: low disease activity; MDA: moderate disease activity; new users/
initiators: cohort of patients who enrolled in the registry <1 month after
initiating abatacept treatment
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movement generally decreased in the registry cohort and in all
JIA categories over time (Supplementary Tables S2 and S3).

In the observed analysis of continuous users (those taking
abatacept for >1 month at the time of enrolment), the median
c¢JADASI10 scores (parent) were 4.0 at baseline, 2.0 at month
24, and 3.0 at month 60 (Supplementary Table S2, available
at Rheumatology online). Disease activity (per PGA) was sus-
tained or improved over time, particularly in the pcJIA and
oligoarthritis JIA categories, with an overall median of 1.0 at
baseline (7 =435), 0.5 at year 2 (n=230), and 1.0 at year §
(n=45) (Supplementary Tables S2 and S4, available at
Rbheumatology online). The proportion of patients with mild
disease activity per PGA increased (88.5% at baseline to
92.6% at year 2 and 95.6% at year 5); the proportion of
patients with moderate disease decreased (8.7% at baseline to
5.2 at year 2 and 4.4% at year 5), and the proportion of
patients with severe disease (2.8% at baseline to 2.2% at year
2 and 0% at year 5) decreased over Syears across JIA
categories.

Discussion

The analysis of up to Syears of follow-up data from this
phase 4 registry of abatacept in JIA showed that abatacept is
well tolerated, with no new safety signals being identified,
even with long-term exposure. Abatacept treatment resulted
in sustained disease control, including ID and clinical remis-
sion in some patients, across pcJIA and oligoarticular JIA cat-
egories in the overall cohort. Rapid JIA improvement was
observed in registry participants who entered the registry
<1month of commencing abatacept. Overall, these registry
data support the safety profile of abatacept seen in clinical tri-
als [7-10]. Results of the as-observed and ITT analyses were
similar regarding the amount and rate of improvement in the
cJADAS10 scores and patterns of response, although the re-
sponse proportions were lower for the ITT analyses.

While in the registry, the rates of SAEs (5.52/100 patient-
years) and ESIs (3.62/100 patient-years) were low.
Treatment-related SAEs (1.32/100 patient-years) were rare;
no new safety findings were observed since the last follow-up
at 3.5years, in which SAEs were reported in 23/354 (6%)
patients [IR 4.48 (95% CI: 2.77, 6.85)] [25].

Data from this analysis are consistent with those from a
long-term safety analysis of the German BIKER registry [26].
The BIKER registry covers the majority of patients with JIA
treated with biologics in Germany since 2001 and includes
569 children treated with abatacept. In BIKER, the rate of
SAEs for abatacept was 3.39/100 patient-years [26]. The
highest rate of SAEs in the BIKER registry analysis was ob-
served for infliximab, and the lowest for MTX. Our results
were also consistent with Pharmachild, a large observational
international study of combined registries published in 2018,
wherein 5% of patients received abatacept with a median of
342 days of drug exposure; SAEs were reported in 7% of the
entire registry patient population [19]. In the 7-year follow-up
of the 10-year STRIVE registry of adalimumab in patients
with pcJIA, 134 SAEs were reported with a rate of 7.2/100
patient-years [27]. A systematic review comparing the safety
of biologics in JIA clinical trials concluded that abatacept
seemed to have the most favourable safety profile compared
with other biologic DMARDs [28].

In general, infections are of particular interest in children
with JIA, as infections occur frequently in paediatric patients


https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae025#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae025#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae025#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae025#supplementary-data
https://academic.oup.com/rheumatology/article-lookup/doi/10.1093/rheumatology/keae025#supplementary-data

Sli202 Daniel J. Lovell et al.

Table 3. Effectiveness over 5 years in patients enrolled in the registry by JIA category (as-observed analysis)

Parameter Visit

Baseline 3 months 6 months 12 months 24 months 36 months 48 months 60 months

Overall patients

n 569 448 (78.7%) 421(73.9%) 387 (68.0%) 274(48.2%) 154 (27.1%) 99(17.4%) 50 (8.8%)
PGA (cm) 1.0 (0.0,3.0) 1.0(0.0,2.5) 1.0(0.0,2.5) 0.5(0.0,2.0) 0.5(0.0,2.0) 0.5(0.0,1.0) 0.0(0.0,1.5) 1.0 (0.0, 2.0)
cJADAS10 (parent) n=484 n=2348 n=2329 n=285 n=169 n=2_87 n=44 n=16
5.5(2.0,11.3) 4.5(1.0,9.5) 3.5(1.0,9.5) 2.5(0.5,6.5) 2.0(0.5,5.5) 3.0(0.5,6.0) 3.0(1.0,6.5) 3.3(1.5,6.8)
No. of active joints (0-71) 1.0 (0.0,3.0) 0.0 (0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,1.0) 0.0(0.0,1.0) 0.0(0.0,1.0) 0.0 (0.0, 1.0)
No. of joints with LOM 1.0 (0.0,4.0) 0.0 (0.0,2.0) 0.0(0.0,4.0) 0.0(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,2.0)
Categories of polyarticular disease courses in patients with JIA
Polyarticular RF— JIA
n 289 235 222 206 152 86 54 34
PGA (cm) 1.5(0.5,3.5) 1.0(0.0,2.5) 1.0(0.0,3.0) 0.5(0.0,2.0) 0.5(0.0,1.8) 0.5(0.0,1.0) 0.5(0.0,1.5) 1.0 (0.0,2.0)
cJADAS10 (parent) n=247 n=186 n=178 n=149 n=95 n=46 n=24 n=10

No. of active joints (0-71) 1.0 (0.0,4.0) 0.0 (0.0,3.0) 1.0(0.0,3.0) 0.0(0.0,2.0) 0.0 (0.0, 2.0) 0,1.0) 0.0 (0.0, 0.0) 0.0 (0.0, 2.0)

6.0 (2.0, 13.0) 5.0 (1.0,10.5) 4.0 (1.5,10.5) 3.0 (0.5,6.5) 2.5(0.5,5.5) 3 3(1.0,6.5) 3.8(1.0,6.5) 4.8 (1.5, 9.0)
0 (0.
No. of joints with LOM 1.0 (0.0, 6.0) 0.0 (0.0,4.0) 1.0 (0.0,5.0) 0.0(0.0,4.0) 0.0(0.0,3.0) 1.0(0.0,3.0) 0.0(0.0,3.0) 0.5 (0.0, 2.0)

Oligoarticular JIA

n 134 111 102 87 63 35 22 9

PGA (cm) 1.0 (0.0,3.0) 0.5(0.0,2.0) 0.8(0.0,2.0) 0.0(0.0,1.0) 0.0(0.0,1.0) 0.5(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,1.5)

cJADAS10 (parent) n=116 n=2_87 n=2_80 n="74 n=43 n=24 n=14 n=35
4.0(1.0,8.5) 3.0(0.5,7.5) 3.0(0.5,7.5) 1.3(0.0,5.0) 2 0(0.0,5.0) 3.0(0.1,5.3) 2.3(0.0,7.0) 3.0(2.5,3.0)

No. of active joints (0-71) 0.0 (0.0,2.0) 0.0 (0.0,1.0) 0.0(0.0,1.0) 0.0 (0.0,1.0) 0(0.0,1.0) 0(0.0,1.0) 0.0(0.0,1.0) 0.0(0.0,1.0)

No. of joints with LOM 0.0 (0.0,2.0) 0.0(0.0,1.0) 0.0(0.0,1.0) 0.0 (0.0,1.0) 0 (0.0, 2.0) (0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,1.0)

Polyarticular RF+ JTIA

n 54 36 37 37 24 15 9 2

PGA (cm) 1.0 (0.0,3.0) 0.5(0.0,2.0) 1.0(0.0,2.0) 0.5(0.0,2.0) 0.8(0.0,2.0) 1.0(0.0,2.5) 0.0(0.0,1.5) 0.3(0.0,0.5)

cJADAS10 (parent) =4 n=25 n=31 n=22 n=9 n==6 n=1 n=0

3
1.0,9.0) 2.0(0.5,5.5) 3.0(0.5,11.0) 1.5(0.5,6.0) 5.5(1.0,7.0) 0.8(0.0,3.0) 0.0(0.0,0.0) -
0.0,3.0) 0.0(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,2.0) 0.0(0.0,3.5) 1.0(0.0,5.0) 0.0(0.0,1.0) 0.5 (0.0, 1.0)
0.0,2.0

5.0
No. of active joints (0-71) 0.0
0.0 0) 0.0(0.0,2.0) 0.0(0.0,3.0) 0.0(0.0,2.0) 0.0(0.0,3.5) 0.0(0.0,6.0) 0.0(0.0,2.0) 15.0 (0.0,

No. of joints with LOM

30.0)
Enthesitis-related JIA
n 20 15 15 13 6 3 3 0
PGA (cm) 2.8(1.0,3.8) 1.0(0.5,2.5) 1.5(0.0,2.5) 1.0(0.0,1.5) 0.5(0.0,1.0) 0.0(0.0,0.5) 0.0(0.0,0.5) -
cJADAS10 (parent) n=15 n=10 n=11 n=9 n=3;5 n=2 n=1 n=0
9.0(5.0,17.0) 5.3(3.0,10.0) 6.0(3.0,10.5) 5.0(1.0,9.0) 2.5(1.5,4.0) 3.8(3.5,4.0) 2.0(2.0,2.0) -
No. of active joints (0-71) 1.5(0.5,3.5) 1.0(0.0,2.0) 0.0(0.0,3.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,2.0) 0.0(0.0,0.0) -
No. of joints with LOM 1.0 (0.0,4.0) 0.0 (0.0,2.0) 0.0 (0.0,2.0) 0.0(0.0,3.0) 0.0(0.0,4.0) 0.0(0.0,6.0) 0.0(0.0,5.0) -
Psoriatic JIA
n 26 21 18 16 10 7 6 2
PGA (cm) 0.5(0.0,2.0) 0.5(0.0,1.5) 0.5(0.0,1.0) 0.8(0.0,1.5) 0.0(0.0,0.5) 0.0(0.0,1.0) 0.0(0.0,2.5) 0.3(0.0,0.5)
cJADAS10 (parent) n=23 n=16 n=13 n=13 n=>5 n=4 n=4 n=1
4.0 (2.0,8.0) 4.8(2.3,5.8) 3.5(1.5,5.5) 2.5(1.0,6.0) 1.0(1.0,1.0) 2.8(2.0,3.8) 2.8(1.8,5.5) 1.5(1.5,1.5)
No. of active joints (0-71) 0.0 (0.0,1.0) 0.0 (0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,1.5) 0.0(0.0,0.0) 0.0(0.0,0.0) 0.0(0.0,1.0) 0.0 (0.0, 0.0)
No. of joints with LOM 0.0 (0.0,2.0) 0.0 (0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,1.0) 0.0(0.0,0.0) 0.0(0.0,0.0) 0.5(0.0,1.0) 0.5 (0.0, 1.0)
Systemic JIA
n 13 9 10 7 6 3 1 1
PGA (cm) 2.5(1.0,4.0) 3.0(2.0,3.0) 3.0(1.5,4.0) 2.0(2.0,3.0) 1.0(0.5,3.0) 3.0(0.0,6.0) 0.0(0.0,0.0) 4.0 (4.0, 4.0)
cJADAS10 (parent) n=11 n="7 n=>5 n=6 n=4 n=2 n=0 n=0
10.0 (2.0, 18.0) 13.0 (6.5, 18.0) 9.5 (8.5, 11.0) 8.0 (3.5, 20.5) 5.3 (0.8, 10.8) 12.5 (0.0, 25.0) - -
No. of active joints (0-71) 2.0 (0.0, 6.0) 10.0 (1.0, 10.0) 3.5 (1.0, 11.0) 2.0 (0.0, 11.0) 0.0 (0.0,2.0) 10.0 (0.0, 26.0) 0.0 (0.0,0.0) 11.0 (11.0,
11.0)
No. of joints with LOM 2.0 (0.0, 23.0) 8.0 (1.0, 12.0) 2.5(1.0,17.0) 3.0 (0.0,23.0)11.5 (1.0, 19.0) 2.0 (0.0, 8.0) 0.0 (0.0, 0.0) 0.0 (0.0, 0.0)
Undifferentiated JIA
n 33 21 17 21 13 S 4 2
PGA (cm) 1.0 (0.0,5.5) 1.5(0.5,3.5) 1.0(0.0,5.0) 0.5(0.0,2.0) 0.5(0.0,4.0) 0(0.0,1.0) 0.5(0.0,3.0) 1.3 (0.0,2.5)
cJADAS10 (parent) n=29 n=17 n=11 n=12 n=3_§ n=3 n=0 n=0

7.0 (2.0,16.0) 7.5 (4.5,10.5) 10.0 (0.5, 15.5) 4.5 (0.3, 14.8) 4.8 (1.5,14.0) 0.0 (0.0, 7.0)
No. of active joints (0-71) 0.0 (0.0,7.0) 1.0 (0.0,2.0) 0.0 (0.0,5.0) 0.0 (0.0,3.0) 0.0 (0.0,3.0) 0.0 (0.0,0.0) 0.0(0.0,3.5) 1.0 (1.0, 1.0)
No. of joints with LOM 1.0 (0.0, 7.0) 1.0 (0.0,3.0) 4.0(1.0,8.0) 2.0(0.0,5.0) 1.0(0.0,4.0) 0.0(0.0,0.0) 1.5(0.0,6.0) 1.0 (1.0, 1.0)

Data are median (Q1, Q3) unless otherwise stated.
cJADAS10: clinical 10-joint Juvenile Arthritis Disease Activity Score; LOM: loss of motion; PGA: Physician Global Assessment of Disease Activity (0-10
VAS); Q1: first quartile; Q3: third quartile; VAS: visual analogue scale.

due to the population’s susceptibility. Infections are also asso- complications were the most frequently reported classes of
ciated with the use of synthetic and biologic DMARDs [19, SAEs (Supplementary Table S1, available at Rheumatology
29-32]. In this analysis, infections and procedural online); however, serious and targeted infections were rare.
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Figure 3. Proportions of patients enrolled in the registry who achieved
cJADAS10 (parent) LDA, ID and remission over 5 years by JIA category
(as-observed and ITT analyses). cJADAS10: clinical 10-joint Juvenile
Arthritis Disease Activity Score; ID: inactive disease; ITT: intention-to-
treat; LDA: low disease activity

Importantly, none of the infection-related SAEs were deemed
treatment-related nor were a cause for discontinuation
(Table 2). No cases of active tuberculosis infections were
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reported in this registry; notably, no such cases were reported
in clinical trials of abatacept either [7-10]. We carefully moni-
tored the occurrence of infections with abatacept use.
Although direct comparisons between registries cannot be
achieved due to differences in eligibility criteria and data col-
lection, in other studies, numerically higher IRs for infection
and serious infections have been reported for TNFis, com-
pared with tocilizumab and abatacept [26].

As abatacept is a T cell co-stimulatory signal modulator, its
safety in autoimmune diseases such as JIA is an important re-
search question. In this study, autoimmune diseases, includ-
ing, but not limited to, new or worsening uveitis, were
reported infrequently (<1.5% of patients), similar to observa-
tions from other registries [26]. Rates for uveitis were low,
suggesting a protective effect; for example, only two patients
developed new or worsening uveitis as an ESI during the
study. Recent reports from the BIKER registry reported that
IRs of autoimmune diseases were higher with abatacept than
with TNFi, with even lower rates reported for MTX [26].
Notably, the use of abatacept for the treatment of uveitis has
not been extensively studied. Rates of IBD and malignancy
reported in this registry population were similar to those
reported in the BIKER analysis: while one case of IBD was
reported in this S-year follow-up analysis, no cases of IBD
were reported in the long-term German BIKER registry [26].
Only one case of malignancy (medulloblastoma) was reported
in this 5-year follow-up, whereas the BIKER registry reported
no cases with abatacept and very few cases with TNFi [z =5;
IR per 100 patient-years 0.07 (95% CI 0.03, 0.17)] [26]. In
the Pharmachild registry, overall for DMARDs, a neoplasm
(either benign, malignant or unspecified) was reported in 16
(<1%) patients, with 10 additional cases of other neoplasms
[19]. A notable finding of this study was the high proportion
of patients with abnormal laboratory results for thyroid anti-
bodies (10.2%). This proportion of patients with anti-thyroid
antibody is higher than the 3% (15/499 patients) recently
reported from the Inception Cohort of Newly diagnosed
patients with JIA longitudinal and observational German
study [33] and should be further examined in relation to aba-
tacept treatment in future studies.

Although the primary objective of this study was the evalu-
ation of safety in routine clinical use, the effectiveness of aba-
tacept was also studied. In the clinical trial of abatacept
(ClinicalTrials.gov identifier: NCT01357668), the largest im-
provement of JIA signs and symptoms occurred within
6 months of abatacept initiation [9]. Because the majority of
participants in this study had received abatacept over a pro-
longed period before entering the registry, we did not expect
further major improvement while they were in the registry.
Indeed, in the overall cohort in the as-observed analysis, aba-
tacept provided good disease control, with a trend towards
decreased disease activity over time.

The cohort of patients who enrolled in the registry
<1month after initiating abatacept treatment (‘new users’)
provides a more appropriate view of the real-time effective-
ness of abatacept. Herein, we confirm, as found in the clinical
trials [7-10], abatacept treatment results in rapid, clinically
important, and sustained ¢JADAS10 responses across all JIA
categories included in the registry. Lastly, we show both ITT
and observed analyses and, as expected, effectiveness was nu-
merically higher in the observed analyses. We would like to
point out that ITT estimates shown herein are comparable
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with the results of the relevant clinical trials in JIA of shorter
duration [7-10].

This analysis has important strengths and limitations that
need to be considered. This is a global registry study with
>500 participants comprising a heterogeneous population and
a range of concomitant medications and comorbid diagnoses.
This study also has a longitudinal observation period, enabling
the comprehensive detection of safety signals. Further, data
collection in the Abatacept JIA Registry was rigorous when
compared with other registries such as BIKER, particularly as
the JTA Registry included patients from 23 countries globally,
and patients >18 years continued to be followed by PRINTO/
PRCSG [26]. Overall, data from this registry complement
those from previous registry reports and the clinical trials with
more restricted populations and shorter periods of observation
[9, 26]. Considering its registry nature, we also acknowledge
several potential sources of bias in this study. Due to its regis-
try design, there was no randomization in this study, which
may have resulted in some degree of bias. An additional source
of bias in reporting as-observed data in registries stems from
the greater likelihood of patients who demonstrated a better
response and tolerance to treatment to remain in the study,
which would lead to an overly positive reporting of benefit
and underestimation of the safety issues. To partially address
this source of bias, we included an ITT analysis using non-
responder imputation, in which patients who discontinued
from the study for any reason were considered non-responders
from that point onward. This ITT approach is overly conser-
vative, as many patients who discontinued the study did so for
reasons other than non-response, and thus the ITT analysis
was biased in underrepresenting the actual response rates.
Given the limited size of the registry, complete data on back-
ground rates of disease-related AEs and drug switching may
not have been captured. The registry is thus far also limited by
the duration of data collection (S years), leading to difficulties
in identifying rare safety signals. While results up to 3 years of
follow-up in the registry provide robust estimates, only 569
patients in the overall population were followed-up for up to
5 years at the time of this interim analysis, but for a median of
22.3 months. Hence, effectiveness estimates after 5 years must
be interpreted with caution due to the small number of
patients available for evaluation at each follow-up time point.
Finally, about 40% of patients included in the analysis discon-
tinued the study mainly due to loss to follow-up (17.2%) and
transfer to an adult clinic (11.1%).

In conclusion, in this longitudinal registry, abatacept was
well tolerated, with no new safety risks being identified. The
analysis population demonstrated well-controlled JIA with
LDA throughout the course of the study. Abatacept treatment
resulted in rapid, clinically important, and sustained effective-
ness responses in all JIA categories with polyarticular or oli-
goarticular disease course, with some patients achieving ID
and remission status.
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