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CLINICAL SCIENCE

Prevention of disease flares by risk-adapted
stratification of therapy withdrawal in juvenile
idiopathic arthritis: results from the PREVENT-JIA trial

Joachim Gerss
Maria Miranda-Garcia, Christoph Kessel
Joost F Swart

ABSTRACT

Objectives To investigate the ability of high-sensitivity
C-reactive protein (hsCRP) and STO0A12 to serve as
predictive biomarkers of successful drug withdrawal in
children with clinical remission of juvenile idiopathic
arthritis (JIA).

Methods This multicentre trial (PREVENT-JIA) enrolled
119 patients with JIA in clinical remission, and 100
patients reached the intervention phase in which the
decision whether to continue or stop treatment was
based on ST00A12 and hsCRP levels. Patients were
monitored for 12 months after stopping medication for
flares of disease. Results were compared with withdrawal
of therapy without biomarker-based stratification

in patients from the German Biologika in der
Kinderrheumatologie (BiKeR) pharmacovigilance registry.
Results In the PREVENT-JIA group, 49 patients had a
flare, and 45% of patients stopping medication showed
flares within the following 12 months. All patients
(n=8) continuing therapy due to permanently elevated
S100A12/hsCRP at more than one visit flared during the
observation phase. In the BiKeR control group, the total
flare rate was 62%, with 60% flaring after stopping
medication. The primary outcome, time from therapy
withdrawal to first flare (cumulative flare rate after
therapy withdrawal), showed a significant difference in
favour of the PREVENT-JIA group (p=0.046; HR 0.62,
95% Cl 0.38 to 0.99). As additional finding, patients

in the PREVENT-JIA trial stopped therapy significantly
earlier.

Conclusion Biomarker-guided strategies of therapy
withdrawal are feasible in clinical practice. This study
demonstrates that using predictive markers of subclinical
inflammation is a promising tool in the decision-making
process of therapy withdrawal, which translates into
direct benefit for patients.

Trial registration number ISRCTN69963079.

INTRODUCTION

Juvenile idiopathic arthritis (JIA) is a potentially
disabling chronic disease of childhood." Although
it is now treatable, JIA frequently takes a remitting
disease course. Patients require immunosuppression
for years, and the long-term outcome is not easy to
predict.” Fewer than half of the patients with JIA
managed with contemporary treatments achieve
remission off medication within § years of diag-
nosis.> In this context clinical remission is defined
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What is already known about this subject?

= Decision-making for therapy withdrawal in
clinical remission of juvenile idiopathic arthritis
remains challenging.

What does this study add?

= S100A12/high-sensitivity C-reactive protein as
markers of subclinical inflammation may help to
evaluate the risk of flares and guide treatment
decision.

= A risk-adapted strategy reduces both the
number of flares in remission and the
cumulative drug exposure.

How might this impact on clinical practice or

future developments?

= Biomarker-guided strategies of therapy
withdrawal are feasible in clinical practice.

= A stratified approach to therapy withdrawal is
superior to decision-making without predefined
strategy.

as inactive disease of at least 6 months continu-
ously. While this may argue for prolonged mainte-
nance treatment, any anti-inflammatory medication
therapy is associated with cost, potential side effects
and administration of drugs can be stressful for the
patients and the family.*® However, there is little
guidance in which context medication can be with-
drawn safely, while avoiding disease relapses and
potentially permanent damage in a child with JIA.”
Indeed, current treatment guidelines are devoid of
considering predictive molecular markers to iden-
tify patients with JIA who can tolerate medication
withdrawal.

A controlled trial on methotrexate (MTX) with-
drawal demonstrated that the flare risk is indepen-
dent from the duration of therapy after achieving
remission.® Post-hoc analyses revealed that patients
with both low levels of S100A12 and low levels of
high-sensitivity C-reactive protein (hsCRP) have
a similar flare risk off medication compared with
patients with JIA who continue anti-inflammatory
therapy.” '° S100A12 (EN-RAGE; calgranulin
C), a proinflammatory calcium-binding protein,
is highly expressed in inflamed tissue of chronic
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arthritis. Once released from activated or damaged neutrophils
as the paramount cellular source it can operate as an endoge-
nous ligand for toll-like receptor 4 and promotes inflammatory
responses.'! 12

The primary objective of this study was to test whether in
patients with JIA discontinuing treatment, the risk of a flare
due to subclinical inflammatory activity can be predicted by
combined analysis of the biomarkers S100A12 and hsCRP.
We performed a multicentre controlled intervention trial
(PREVENT-]JIA) with the following stratification of the thera-
peutic approach: Maintenance therapy for patients with JIA in
remission with elevated levels of the biomarkers, stop of therapy
if both biomarkers are low. The second major hypothesis of this
study was that a risk-stratified decision on withdrawal of therapy
is superior to a treatment stop time-point based solely on the
clinicians’ perspective (regarding the prevention of flares). We
therefore compared patients in the intervention arm to patients
in the German registry for biologics in paediatric rheumatology
(Biologika in der Kinderrheumatologie (BiKeR)) pharmacovigi-
lance registry who also stopped therapy in remission, but without
any stratification."

PATIENTS AND METHODS

Patient recruitment

The PREVENT-JIA trial recruited patients from May 2013 to
October 2018, with subsequent follow-up monitoring until
September 2019 in six international paediatric rheumatology
centres (University of Muenster, Germany; Children’s Hospital
Sankt Augustin, Germany; Cincinnati Children’s Hospital
Medical Center, USA; BC Children’s Hospital, University of
British Columbia, Vancouver, Canada; Wilhelmina Children’s
Hospital, UMC Utrecht, The Netherlands; Riga Stradins Univer-
sity Children’s Hospital Riga, Latvia). The study was reported
to the International Standard Randomised Controlled Trial
Number registry.

Patient inclusion criteria

Patients from all JIA categories were able to participate, except
for those with persistent oligoarthritis or with systemic features
within 1year prior to inclusion. The patients were included after
achieving clinical remission on medication (including either
conventional synthetic disease-modifying anti-rheumatic drugs
(csDMARDs) and/or biological DMARDs (bDMARDs)) and
inactive disease for minimum of 6 and maximum of 12 months."*
During the time of clinical remission on medication, medication
and dosage remained unchanged (online supplemental tables 1
and 2)(Suppl. Tables S1, S2). A total of 114 out of 119 screened
patients fulfilled these inclusion criteria. Prior to reaching
the intervention phase, 12 patients were excluded because of
protocol deviations, and 2 more were excluded because of a
disease flare. Thus 100 patients comprised the PREVENT-]JIA
group and were eligible for intervention. Details of the patients
are summarised in table 1 and online supplemental table 3.

PREVENT-JIA study group interventions

The PREVENT-]JIA trial is a two-part open-label clinical trial
where patients were monitored for 6 months to confirm the
presence of clinical remission on medications (part 1) followed
by an intervention phase with biomarker-guided withdrawal
decisions (part 2). At the intervention time points, a serum
sample was sent to the laboratory of the University of Muenster
for central analysis of SI00A12 and hsCRP. If biomarkers were
elevated, patients were continued on treatment until the next
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Table 1 Demographic data of all PREVENT-JIA participants that
were recruited at six centres
All patients
recruited
Characteristics n=119
Female, No. (%) 81 (69)
Male, No. (%) 37(31)
Missing 1
Age at disease onset, median (range), years 6.0 (<1-15.0)

Duration from therapy start to inactive disease, median (range), 1.6 (<1-11.8)

years

Age at 1, median (range), years 10.3 (3.0-17.5)

Disease duration at |1, median (range), years 3.3 (<1-15.3)

JIA subtype, No. (%)
Oligoarthritis (extended) 25 (21)
Polyarthritis, negative rheumatoid factor 70 (59)
Polyarthritis, positive rheumatoid factor 3(3)
Systemic-onset juvenile idiopathic arthritis 4(3)
Enthesitis-related arthritis 6 (5)
Psoriasis arthritis 8(7)
Other 2(2)
Missing 1

Final therapy, No. (%)
c¢sDMARD, no bDMARD 91 (77)
bDMARD + csDMARD 27 (23)
Missing 1

bDMARD, biological DMARD; csDMARDs, conventional synthetic disease-modifying
anti-rheumatic drugs; JIA, juvenile idiopathic arthritis ; MTX, methotrexate.

3-month assessment; or if biomarker levels were low, treatment
was discontinued. Once treatment was discontinued (or after 12
months for patients with persisting elevated biomarkers and no
relapse) they entered the follow-up phase (figure 1). In all cases
monitoring was continued for 1year with regular visits every 3
months after stopping medication. If ST00A12/hsCRP stayed
above the threshold over the whole study period, therapy was
continued for 18 months in total. Afterwards, the decision to
continue or stop medication was left to the local physician.

Control group from the BiKeR registry

The control cohort was obtained from the BiKeR (‘Biologika in
der Kinderrheumatologie’) registry, a German cohort of patients
with JIA treated with csDMARDs or bDMARDs. " In the control
group therapy was withdrawn as per the local physician’s deci-
sion and according to the standard of care. In the BiKeR registry,
patients in all JTA categories (except persistent oligoarthritis or
systemic disease) were screened and a total of 1477 patients with
a complete set of data were identified. Among these patients
430 reached clinical remission on medication, remained inac-
tive for at least further 6 months on medication and reached the
corresponding first intervention time point of the PREVENT-JIA
study. One hundred and eighteen of 430 patients stopped treat-
ment with csDMARDs or bDMARDs between 6 and 18 months
after achieving remission; that is, corresponding to the interven-
tion phase of the PREVENT-JIA study (table 2).

Analysis of S100A12 and hsCRP

S100A12 was measured at the Department of Pediatric Rheu-
matology and Immunology, University Children’s Hospital
Muenster, Germany. Until June 2015, quantification was
achieved by an ELISA based on polyclonal antibodies as reported
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Figure 1 Overview of PREVENT-JIA study interventions. The patients

entered the intervention phase after achieving clinical remission on
medication, and their serum tested for S100 and C-reactive protein.
Further on, at successive 3-monthly intervals for 1year, each patient
was assessed for clinical remission. Both biomarkers needed to be under
their respective cut-off for the recommendation to stop treatment,

a single one above its cut-off lead to continuing medication. If
biomarkers were elevated, patients were continued on treatment until
next 3-month assessment; or if biomarker levels were low treatment
was discontinued. Once treatment was discontinued (or at 12 months
for patients with persisting elevated biomarkers and no relapse) they
entered the follow-up phase. JIA, juvenile idiopathic arthritis.

previously.” '° The threshold for low versus high risk of relapse
for this assay was at 175 ng/mL."" After June 2015, a new assay
based on monoclonal antibodies with markedly improved sensi-
tivity within low S100A12 serum levels was built in-house.'® The
cut-off for discontinuation of treatment changed from 175 ng/
mL to 75ng/mL with the newly validated assay. Samples were
remeasured to confirm that the previous cut-off based decisions
remained valid. hsCRP was analysed in the central laboratory
of the University Hospital by nephelometry. The threshold for
low versus high risk of relapses was set throughout the study at
0.3 mg/dL."”

Outcome and endpoints

Time from therapy withdrawal (including both csDMARD and/
or bDMARD) to first flare (cumulative flare rate after therapy
withdrawal) was defined as primary outcome. Flare was defined
as occurrence of any sign of active disease. Patients were censored
if they remained inactive for more than 1year following therapy
withdrawal or if they were lost to follow-up. The primary statis-
tical analysis included all patients who entered the intervention
phase (at time point I1) and stopped therapy at I1 or within
1year at one of the subsequent intervention time points.

Time from start of the intervention to first flare (cumulative
flare rate after start of the intervention) was defined as key
secondary outcome. Patients were censored if they remained
inactive for more than 1year after therapy withdrawal or if they
were lost to follow-up. Additionally cumulative medication use
over time was investigated as secondary outcome.

Statistics
Baseline demographics and disease characteristics were
summarised as mean and SD or median and range, as appro-
priate, for numerical variables, and frequencies and percentages
for nominal and categorical variables. For the primary endpoint
analyses, as matching was not possible because of low numbers
of available control patients, multivariate regression analyses
were performed in order to adjust for possible confounders. The
multivariate Cox model with the dependent variable time from
therapy withdrawal to first flare included the JIA subtype, type of
final therapy (type 1: csDMARD without additional bBDMARDs,
type 2: bDMARDs with or without additional csDMARD) and
duration of therapy (time until inactive disease on stable medi-
cation). The Wald test on a significant intervention effect was
prespecified as the primary hypothesis test on a (two-sided) 5%
significance level to provide confirmatory statistical evidence.
The statistical intention-to-treat analysis of the key secondary
outcome included all study patients who entered the intervention
phase (n=100). The control group was formed from 430 eligible
patients from the BiKeR registry who reached clinical remis-
sion on medication and remained inactive for at least further 6
months on medication. Intervention and control patients were
matched in a 1:1 ratio in order to adjust for confounders that
may bias the comparison of the groups. Control patients were
selected so that the JIA subtype and the type of final therapy of
a pair of individual patients matched exactly (final therapy type
1: csDMARD without additional b(DMARDs, type 2: bDMARDs
with or without additional csDMARD), and the duration of
therapy matched as well as possible (duration from treatment
start until inactive disease on stable medication). The matching
algorithm selected pairs of PREVENT-JIA and BiKeR patients so
that the sum of absolute differences of therapy durations of two
matching partners is minimal among all possible pairings.'®
Statistical analyses were performed using SAS (V.9.4 for
Windows, SAS Institute) and the R software, package optmatch
(https://www.R-project.org).

RESULTS

Of the 100 PREVENT-JIA participants entering the intervention
phase, 82 had biomarker levels below the predefined cut-offs
and thus stopped medication at the first intervention time point
(figure 2, online supplemental fugure 1). Of these 82 patients, 34
individuals (41%) had a flare, mostly during the first 6 months
of observation (table 3). Forty-eight patients (59%) remained
without flare after stopping medication at I1. At the other inter-
vention time points 1214, there was a decision to stop medica-
tion in additional nine patients and among these seven patients
had a subsequent flare. Eight patients had a disease flare during
the next 12 months despite ongoing therapy. The total flare rate
in the period from start of the intervention up to the end of the
1year follow-up phase in the PREVENT-JIA study group thus
was 49% (49 of 100 patients). This was significantly lower in
comparison to the matched patients from the BiKeR registry
showing a total flare rate of 62% (table 3). The number needed to
treat (NNT) for avoiding one JIA flare by measuring biomarkers
during the intervention phase is NNT=8. After stopping medi-
cation patients in the PREVENT-]JIA group experienced fewer
flares (41 of 91 patients; 45%) compared with patients in the
BiKeR registry (15 of 25 patients; 60%) (table 3).

The primary outcome of the study addressed flares that
occurred after withdrawal of therapy. Ninety-one PREVENT-JIA
patients (figure 2) and 118 patients from the BiKeR registry
stopped treatment with csDMARDs or bDMARDs within the
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Table 2 Details of the PREVENT-JIA group and the respective BiKeR control patients

ITT analysis Primary statistical analysis
Patients who reached I1 under medication Patients who stopped therapy following 11
PREVENT-JIA BiKeR (matched) PREVENT-JIA BiKeR
Characteristics n=100* n=100t n=91% n=118§
Female, No. (%) 69 (69) 69 (69) 60 (66) 74 (63)
Male, No. (%) 31 (31) 31 (31) 31 (34) 44 (37)
Age at disease onset, median (range), years 6.0 (<1-15.0) 6.1 (<1-14.3) 7.0 (<1-15.0) 5.9 (<1-14.2)
Duration from therapy start to inactive disease, median (range), years 1.7 (<1-11.8) 1.5 (<1-12.4) 1.7 (<1-11.8) 1.9 (<1-12.4)
Age at 11, median (range), years 10.8 (3.0-17.5) 11.2 (2.1-19.0) 11.0 (3.0-17.5) 11.7 (2.5-17.5)
Disease duration at I1, median (range), years 3.3 (<1-15.3) 3.5(1.4-13.8) 3.4 (<1-15.3) 3.9(1.3-13.8)
JIA subtype, No. (%)
Oligoarthritis (extended) 21 (21) 21 (21) 19 (21) 35 (30%)
Polyarthritis, negative rheumatoid factor 59 (59) 62 (62) 54 (59) 47 (40)
Polyarthritis, positive rheumatoid factor 2(2) 2(2) 2(2) 5(4)
Systemic-onset juvenile idiopathic arthritis 4 (4) 1(1) 3(3) 4(3)
Enthesitis-related arthritis 6 (6) 8(8) 6(7) 10 (8)
Psoriasis arthritis 7(7) 5(5) 6(7) 1109
Other 1(1) 1(1) 1(1) 6 (5)
Final therapy, No. (%)
c¢sDMARD, no bDMARDs 79 (79) 79 (79) 72 (79) 33 (28)
bDMARDs+csDMARD 21 (21) 21 (21) 19 (21) 85 (72)

*PREVENT-JIA patients who reached the first intervention time point I1.

+0f the 430 eligible patients from the BiKeR registry who reached clinical remission on medication, remained inactive for at least further 6 months on medication and reached
the corresponding first intervention time point 11, 100 patients were selected so that the JIA subtype and the type of final therapy of a pair of individual PREVENT-JIA and BiKeR
patients matched exactly (final therapy type 1: csDMARD without additional bDMARDs, type 2: bDMARDs with or without additional csDMARD), and the duration of therapy
matched as well as possible (duration from treatment start until inactive disease on stable medication).

$PREVENT-JIA patients who stopped treatment within the 1 year intervention phase.

§A number of 118 eligible patients from the BiKeR registry reached the corresponding first intervention time point I1 and stopped treatment within a 1 year period corresponding

to the intervention phase of the PREVENT-JIA study.

bDMARD, biological DMARD; BiKeR, Biologika in der Kinderrheumatologie ; csDMARDs, conventional synthetic disease-modifying anti-rheumatic drugs; ITT, intention-to-treat ;

JIA, juvenile idiopathic arthritis .

1year intervention phase. The time from therapy withdrawal
to first flare (cumulative flare rate after therapy withdrawal)
revealed a significant difference in favour of the PREVENT-JIA
study cohort (figure 3; p=0.0455; HR 0.62, 95%CI 0.38 to
0.99, adjusted by JIA subtype, type of final therapy and dura-
tion of therapy). Patients in the PREVENT-JIA study revealed
a significantly lower cumulative flare rate following therapy
withdrawal and therefore a significantly longer time from stop-
ping medication until first flare compared with patients from
the BiKeR registry. Differences in the characteristics of the
PREVENT-JIA group and the BiKeR cohort (table 2) have to be
considered in the interpretation.

The key secondary outcome of the study addressed flares
that occurred after the start of the intervention. A number of
100 PREVENT-JIA patients reached the first intervention time
point I1 and were compared with 100 matched patients from
the BiKeR registry. The time from I1 to first flare (cumulative
flare rate after the start of the intervention) revealed a significant
difference in favour of the PREVENT-JIA study cohort (figure 4;
p=0.0371; HR 0.67, 95%CI 0.45 to 0.98, adjusted by JIA
subtype, type of final therapy and duration of therapy). Patients
in the PREVENT-JIA study revealed a significantly lower cumu-
lative flare rate following the first intervention time point I1
and therefore a significantly longer time from I1 until first flare
compared with patients from the BiKeR registry.

Another secondary outcome was the cumulative medication
use over time. It is an important question whether the stratified
approach based on biomarkers would lead to prolonged mainte-
nance therapy and thus higher cumulative medication doses, or

may facilitate more rapid decisions to stop treatment and thus
lower drug exposure. Our analyses revealed that the duration
of therapy (time from I1 to stop of therapy) in the PREVENT-
JIA study cohort was significantly reduced compared with the
matched BiKeR control group (p<0.0001). In the PREVENT-
JIA group, the majority of patients stopped therapy at I1 (82
of 100 patients=82%), whereas the duration of therapy was
significantly longer in the BiKeR control group. In the majority
of BiKeR patients (60%) drug therapy was continued for at least
1year (figure 5).

DISCUSSION
This study demonstrates that ST00A12/hsCRP may work as
potential markers of subclinical inflammation and help to eval-
uate the risk of flares and guide treatment decision. A risk-
adapted strategy reduces both number of flares in remission and
the cumulative drug exposure compared with standard-of-care
practice. Although innovative drugs lead to higher remission
rates in JIA, disease remission can often not be sustained long-
term.® ' Persistent subclinical inflammation might explain the
occurrence of relapses after treatment withdrawal. However,
subclinical inflammation is by definition undetectable by clin-
ical examination and routine laboratory parameters. Our data
support the use of biomarker-guided strategies to steer therapy
withdrawal.

We have previously demonstrated in retrospective analyses
that ST00A12 and hsCRP may help to identify patients at risk for
flares, which could support decisions to taper, stop or maintain

Gerss J, et al. Ann Rheum Dis 2022;81:990-997. doi:10.1136/annrheumdis-2021-222029

993



Paediatric rheumatology

119 patients 5 screening
failures,

12 drop-outs

2 flares before
stopping therapy

| 100 patients at intervention 11 |

I 82 decision stop I I 18 decision continue I

34 flares Simostis

I 13 patients at intervention 12 |

5 flares before 12

| 8 decision stop | l 5 decision continue |

1 drop-out

3months 1 flare before 13

| 3 patients at intervention I3 |

’ 0 decision stop | | 3 decision continue |

3 months 1 flare before 14

| 2 patients at intervention 14 |

’ 1 decision stop | | 1 decision continue |

1 flare after 14

Figure 2 Patient distribution in the PREVENT-JIA intervention group.
A total of 100 patients reached the intervention phase and decision-
making depending on S100A12/high-sensitivity C-reactive protein
levels. In 91 cases medication was stopped; 41 of those experienced a
flare in the following 12 months. Out of 18 patients with predicted high
risk and a decision to continue therapy after intervention time point

11, a total of eight patients had a flare under medication. JIA, juvenile
idiopathic arthritis.

MTX treatment in different scenarios in JIA.” ** Further analyses
showed that S100A12 levels were only moderately correlated
with the time to disease flare after discontinuation of anti-tumour
necrosis factor therapy.” We now confirm that S100A12 and

2
© e
® 60% o —— PREVENT-JIA (observed) - _,-"I
& | PREVENT-JIA (fitted) e
[ --- BiKeR (adjusted and fitted) -
g HR=0.62 (95% CI 0.38-0.99) T
3 0% 4 p=0.0455 o
20% -
0%
T T T T T
0 3 6 9 12
Atrisk: Months from therapy withdrawal
PREVENT-JIA: 91 85 69 58 39
BiKeR: 118 88 68 53 42

Figure 3 Cumulative flare rate after therapy withdrawal. A number
of 91 PREVENT-JIA patients and 118 patients from the BiKeR registry
stopped treatment with conventional synthetic disease-modifying anti-
rheumatic drugs or biological DMARDs within the 1-year intervention
phase. Patients in the PREVENT-JIA study revealed a significantly

lower cumulative flare rate after therapy withdrawal and therefore

a significantly longer time from stopping medication until first flare
compared with patients from the BiKeR registry. BiKeR, Biologika in der
Kinderrheumatologie; JIA, juvenile idiopathic arthritis.

hsCRP may contribute to define an immunological remission,
although this limited biomarker set cannot definitely exclude
flare risks. Nonetheless all patients continuously presenting with
S100A12 and hsCRP levels above the defined cut-off flared in
the observation period.

The evidence for biomarkers or ultrasound in predicting
disease flare is still unclear and controversial. In addition to use
of soluble biomarkers of inflammation as described here, the use
of molecular signatures of inflammation have also been inves-
tigated with partially promising results.”’ 2! Studies employing
transcriptional profiles of peripheral blood cells indicated that
clinical remission may not lead to a restoration of immunological

Table 3  Outcome of the intention-to-treat analysis (n=100 in both groups)

Intervention visit

Intervention Flares Group 11 12 13 14 Total
Stop medication PREVENT-JIA 82 8 0 1 91
BiKeR 9 10 3 3 25
Within 3 months PREVENT-JIA 4 1 0 0 5
After stopping BikeR 3 3 0 0 6
Within 6 months PREVENT-JIA 15 1 0 0 16
After stopping BikeR 1 1 1 1 4
Within 9 months PREVENT-JIA 8 2 0 1 1"
After stopping BiKeR 0 3 0 0 3
Within 12 months PREVENT-JIA 7 2 0 0 9
After stopping BiKeR 0 1 1 0 2
Total flares PREVENT-JIA 34 6 0 1 41
After stopping BikeR 4 8 2 1 15
Continue medication PREVENT-JIA 18 4 3 1
BiKeR 91 53 40 27
Total flares PREVENT-JIA 5 1 1 1 8
Under therapy BiKeR 23 7 10 7 47
Total flare rate after stopping medication PREVENT-JIA 45% (41/91)
BiKeR 60% (15/25)
Total flare rate in all patients PREVENT-JIA 49% (49/100)
BiKeR 62% (62/100)

BiKeR, Biologika in der Kinderrheumatologie ; JIA, juvenile idiopathic arthritis .
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PREVENT-JIA:100 920 73 62 43 3 1
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Figure 4  Cumulative flare rate after first intervention time point I1.
A number of 100 PREVENT-JIA patients reached the first intervention
time point I1. Of the 430 eligible patients from the BiKeR registry who
reached clinical remission on medication, remained inactive for at least
further 6 months on medication and reached the corresponding first
intervention time point 11, 100 patients were selected to achieve an
exact match in JIA subtype, type of final therapy (final therapy type

1: csDMARD without additional bDMARDs, type 2: bDMARDs with or
without additional csDMARD), and the duration of therapy (duration
from treatment start until inactive disease on stable medication)
between a pair of one PREVENT-JIA and one BiKeR patient as well as
possible. Patients in the PREVENT-JIA study revealed a significantly
lower cumulative flare rate after the first intervention time point 11 and
therefore revealed a significantly longer time from 11 until first flare
compared with patients from the BiKeR registry. bDMARDs, biological
disease-modifying anti-rheumatic drugs; BiKeR, Biologika in der
Kinderrheumatologie; csDMARDs, conventional synthetic DMARDs; JIA,
juvenile idiopathic arthritis.

normality.”’*! In adults with rheumatoid arthritis, inflammation-
related lymphocytes have been shown to persist even in remis-
sion, and their frequency associates with the relative risk for
relapses.”? #* Specific lymphocyte phenotypes have also been
described in patients with JIA prior to flares.**
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Figure 5 Duration of therapy. A number of 100 PREVENT-JIA patients
reached the first intervention time point I1 and were compared with
100 matched patients from the BiKeR registry. The time from I1 to

stop of therapy was significantly reduced in the PREVENT-JIA group
compared with the matched BiKeR control group (p<0.0001). In the
PREVENT-JIA group, the majority of patients (82%) already stopped
therapy at entry into the intervention phase, whereas in the majority

of BiKeR patients (60%) drug treatment was continued for at least one
further year. BiKeR, Biologika in der Kinderrheumatologie; JIA, juvenile
idiopathic arthritis.

Data analyses of disease trajectories in larger inception cohorts
and observational studies have corroborated a drug-specific risk
for relapses.> * Patients withdrawn from bDMARDs frequently
experience flares, but this effect was smaller if patients remained
on medication for more than 2years.”® From physician surveys
we can conclude that considerations for discontinuing medi-
cations frequently include disease duration before and under
immunosuppression, JIA-disease related damage, JIA subcat-
egory, results of musculoskeletal ultrasound or MRI, tapering
versus immediate medication withdrawal, as well as medica-
tion selection (csDMARD, bDMARDs, combinations) and also
different laboratory markers.”” Yet, no robust uniform factors
could be identified. In the German BiKeR registry (included in
our study as a control group) reoccurrence of active disease was
reported for 77% of patients after stopping etanercept, with
mean time to flare of 1year. In the BiKeR patients, it was not
possible to identify any factor correlating to flare risk.® Overall,
it seems easier to predict complications in active disease phases
than to confirm long-term stability of disease remission.”’

Past studies on treatment withdrawal were criticised for
their observational design and low quality.’! We thus designed
a prospective trial including a defined study population with
controlled disease duration. We found a significant reduction
in both flare rates and cumulative drug usage with the strati-
fied approach, as compared with real-life data from the BiKeR
registry. It is conceivable that predefined treatment-withdrawal
strategies will result in a higher likelihood of successful flare-
free outcome and less medication use. However, a selection bias
towards patients with optimal stability of remission at inclusion
cannot be excluded. This is also shown by a relatively small
overall impact of the biomarker-driven stratification, as most
patients had no indication of subclinical inflammation. More-
over, enrolment in a study with frequent follow-up visits in
course of clinical remission may already benefit overall treat-
ment and outcome.

An important limitation of our study is the relatively small
patient number. Most patients included in the PREVENT-JIA
trial had rheumatoid factor negative polyarthritis. We therefore
draw conclusions for predominantly this subgroup. Therapy with
bDMARDs might have a distinct effect on biomarker expres-
sion, which may impact the ability of S100A12 and hsCRP to
detect subclinical inflammation.” There were fewer patients
with bDMARD:s in the PREVENT-JIA study cohort compared
with the BiKeR control group and literature suggests that there
is a higher flare risk following withdrawal of bDMARD:s versus
other agents."”” Our study demonstrated a trend towards a higher
flare rate after stopping treatment with bDMARDs versus stop-
ping csDMARDs, but was insufficiently powered to be conclu-
sive. Future studies specifically on patients receiving bDMARDs
compared with ¢sDMARD might therefore be reasonable.
A second limitation is given by the differences between the
PREVENT group and the control cohort according to population
characteristics, their disease severity or treatment approaches
that may contribute to a better outcome of the PREVENT group.
The BiKeR registry is an active project collecting real-life data,
constantly recruiting patients who are followed-up systemati-
cally. Nonetheless, it has no specific treatment/intervention plan
and has therefore unavoidable differences to the data collection
in the PREVENT study.

Taken together, decision-making for therapy withdrawal in
clinical remission of JIA remains challenging. Most patients
entering this trial had no biomarker-proven subclinical inflam-
mation and could stop therapy rapidly. The decision-making
process, using markers of subclinical inflammation with the
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potential to predict the further course, led to a higher propor-
tion of patients in whom drug treatment was stopped, and it
significantly reduced the overall flare rate. Despite limitations,
primarily due to a relatively small number of enrolled individuals,
our data indicate that managing patients with inactive disease in
a stratified approach offers a benefit for clinical practice.
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