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Abstract 

Objective Approximately one third of children with JIA receive biologic therapy, but evidence on biologic therapy 
withdrawal is lacking. This study aims to increase our understanding of whether and when pediatric rheumatologists 
postpone a decision to withdraw biologic therapy in children with clinically inactive non‑systemic JIA.

Methods A survey containing questions about background characteristics, treatment patterns, minimum treatment 
time with biologic therapy, and 16 different patient vignettes, was distributed among 83 pediatric rheumatologists 
in Canada and the Netherlands. For each vignette, respondents were asked whether they would withdraw biologic 
therapy at their minimum treatment time, and if not, how long they would continue biologic therapy. Statistical 
analysis included descriptive statistics, logistic and interval regression analysis.

Results Thirty‑three pediatric rheumatologists completed the survey (40% response rate). Pediatric rheumatologists 
are most likely to postpone the decision to withdraw biologic therapy when the child and/or parents express a prefer‑
ence for continuation (OR 6.3; p < 0.001), in case of a flare in the current treatment period (OR 3.9; p = 0.001), and in 
case of uveitis in the current treatment period (OR 3.9; p < 0.001). On average, biologic therapy withdrawal is initiated 
6.7 months later when the child or parent prefer to continue treatment.

Conclusion Patient’s and parents’ preferences were the strongest driver of a decision to postpone biologic therapy 
withdrawal in children with clinically inactive non‑systemic JIA and prolongs treatment duration. These findings high‑
light the potential benefit of a tool to support pediatric rheumatologists, patients and parents in decision making, and 
can help inform its design.
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Introduction
Juvenile idiopathic arthritis (JIA) treatment has changed 
significantly with the introduction of biologic therapies. 
The availability of these biologic therapies, in addition 
to conventional therapies like methotrexate and intra-
articular steroid injections, has increased the potential of 
attaining inactive disease and/or clinical remission in JIA, 
thereby preventing joint damage and long-term disabil-
ity among these patients [1–4]. Currently, approximately 
one third of JIA patients receive biologic therapy during 
their treatment course [4, 5].

In contrast to guidelines regarding biologic therapy ini-
tiation, evidence and guidance on whether and how to 
withdraw biologic therapy from JIA patients with inactive 
disease and/or in clinical remission is lacking [2, 4, 6, 7]. 
Yet, timely withdrawal of biologic therapy is desirable to 
avoid prolonged exposure of the child to adverse effects 
like injection site reactions, as well as an increased risk 
of severe adverse events including infections requiring 
hospitalization, and malignancies [4, 8]. In addition, JIA 
medication, and in particular biologic therapy, is costly to 
families as well as to society [5, 9]. Decisions to withdraw 
treatment are inherently complex, with 3 in 4 patients 
flaring within 12 months after stopping biologic therapy 
[2, 10], and the risk of not being able to recapture inac-
tive disease with the same medication [11, 12]. However, 
multiple studies have failed to yield conclusive evidence 
on clinical and biologic predictors for successful medica-
tion withdrawal in JIA, which further complicates these 
decisions [8]. International, evidence-based, consensus 
regarding the optimal timing of biologic therapy with-
drawal in JIA after achieving sustained clinical remission 
is therefore warranted [4].

In previous studies, many factors were identified that 
influence the decision to withdraw medication in patients 
with JIA [8, 13–15]. These factors can be divided in char-
acteristics of disease, such as the subtype of JIA, charac-
teristics of treatment, such as the time to reach clinically 
inactive disease (CID), characteristics of the patient 
themselves, such as the patient’s preference to withdraw 
treatment, and contextual factors, such as accessibility 
of biologic therapies [8, 13, 14]. Three studies have pre-
viously investigated the relative importance of the dif-
ferent characteristics [8, 13, 15]. Time to reach CID and 
joint damage were consistently among the most impor-
tant characteristics [8, 13, 15]. Other characteristics that 
were found relevant were therapy induced toxicity [8, 13], 
JIA subtype [8, 13], and patient and/or family preference 
for treatment withdrawal [8, 14]. In these studies, rat-
ing, ranking and best–worst scaling methods were used 
to determine the relative importance of the characteris-
tics [8, 13, 15]. A drawback of these methods, is that they 
compare the relevance of different characteristics on a 

generic level, for one characteristic at a time. In clinical 
practice, every child will present a set of these charac-
teristics, some of which would support biologic therapy 
withdrawal, for instance, the absence of joint damage, 
and some characteristics would support continuing biol-
ogy therapy, such as a long time to reach CID.

The objective of this study is to increase our under-
standing of whether and when pediatric rheumatologists 
postpone a decision to withdraw biologic therapy in chil-
dren with clinically inactive non-systemic JIA. To mimic 
the situation in which pediatric rheumatologists make 
decisions in current clinical practice, a vignette study 
design was used. In these vignettes, an experimental 
design was used to systematically vary patient-, disease-, 
and treatment characteristics to design different patient 
profiles. The first aim of this study is to assess the com-
bined influence of patient-, disease- or treatment char-
acteristics on the pediatric rheumatologists’ decision to 
postpone a decision to withdraw biologic therapy in chil-
dren with clinically inactive non-systemic JIA. The sec-
ond aim is to assess how long pediatric rheumatologists 
would treat children with clinically inactive non-systemic 
JIA with biologic therapy.

Methods
Data collection and respondent sample
This study involved a vignette study using an online sur-
vey format. The pediatric rheumatologists from Canada 
(n = 68) and the Netherlands (n = 15) who are part of the 
“Canada-Netherlands Personalized Medicine Network in 
Childhood Arthritis and Rheumatic Diseases” (UCAN 
CAN-DU)were invited to participate in this survey. First, 
an e-mail explaining the aim of the study was sent by 
the UCAN project management, followed by an invita-
tion to participate which included the online link to the 
survey. Reminders were sent after four and 12 weeks. All 
responses were collected anonymously.

Development of the descriptive framework for the clinical 
vignette study
The International League of Associations for Rheuma-
tology (ILAR) defined seven distinct subtypes of JIA 
based on clinical and laboratory features [16]. Systemic 
JIA (10–20% of patients) is very distinct from the other 
six subtypes due to its systemic features and its different 
pathogenesis [17]. Therefore, the current study focuses 
on patients with non-systemic JIA.

Potential characteristics that influence a decision 
whether and when to withdraw biologic therapy were 
identified using a focus group with pediatric rheuma-
tologists in Canada and one-on-one interviews with 
pediatric rheumatologists in the Netherlands. First, the 
focus groups in Canada yielded 14 patient-, disease- or 
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treatment characteristics [14]. Second, the relative 
importance of these characteristics was determined in a 
Best Worst Scaling (BWS) study in Canada and the Neth-
erlands [15]. Third, the interviews in the Netherlands 
were used to identify potential overlap and dependencies 
between the characteristics, that would limit their usabil-
ity in a vignette study. A summary report of these inter-
views is included in Supplementary file 1. The findings 
in the interviews were verified with Canadian experts. 
Finally, the combined input from the focus groups, one-
on-one interviews, and the BWS study was discussed 
by a team of clinical and methodological experts to sup-
port choices regarding design and content of the vignette 
study.

Experimental design
The most important limiting factor regarding survey 
design was the number of clinical vignettes which could 
be answered by a single respondent. The ORTHOPLAN 
package in SPSS was used to calculate minimal orthogo-
nal designs for scenarios where the clinical vignette study 
would include between 8–10 characteristics with two or 
three possible levels. The minimal orthogonal designs for 
these scenarios had between 12 and 27 questions. Pilot 
testing revealed that answering 16 vignettes was feasi-
ble for pediatric rheumatologists. After multiple rounds 
of discussion, the expert team selected the nine charac-
teristics that were most relevant, which had no overlap, 
and which varied independently between patients (Sup-
plementary Table  1). Characteristics for which it was 
important to distinguish three possible outcomes were 
the occurrence of flares, history of uveitis and prior treat-
ment failure with biologics. All three situations could 
either not have occurred, have occurred in the current 
treatment period, or in a prior treatment period. The 
experimental design, which required 16 vignettes, is pre-
sented in Supplementary Table 2.

Survey design
The survey contained three parts. The first part consisted 
of background questions on sex, age, country and region 
in which the respondent practices medicine, primary 
practice setting, the number of years clinical experience 
in general, the number of years clinical experience with 
children with JIA, and usual treatment with biologic ther-
apy in children with JIA. This usual treatment included 
the biologic of first and second choice, and the time 
between the start of withdrawal and last dose of biologic 
therapy (immediate, 6, 9, 12, 15, 18, 21 months). The sec-
ond part was the vignette study. Respondents were first 
presented with the most positive vignette of a child with 
JIA (response to biologic treatment within 6  months, 
RF-, no history of flares, inflammatory bowel disease 

(IBD), uveitis, no spine or temporomandibular joint 
(TMJ) involvement, no joint damage and a preference to 
taper biologic therapy) and asked how long they would 
treat this child with biologic therapy after achieving 
CID (6, 9, 12, 15, 18, 21 months, open answer possible). 
The answer to this question was considered the mini-
mum time that the disease had to be clinically inactive 
before that respondent would consider to start biologic 
therapy withdrawal (time in CID). Then, the respond-
ents were presented with 16 different vignette questions, 
in which the patient-, disease- and treatment character-
istics were varied systematically across vignettes. After 
each vignette, the respondents were asked whether 
they would be willing to withdraw biologic therapy at 
the minimum time in CID as previously indicated, or 
whether they would postpone a decision to withdraw. If 
the respondents indicated they would postpone a deci-
sion to withdraw, they were then asked how long they 
would treat this child after achieving CID, which repre-
sents the total treatment time in CID, using intervals of 
six months (< 6  months; 6–12  months; 12–18  months; 
18–24  months; 24–30  months; 30–36  months; I would 
not taper this child). The order of the vignettes was rand-
omized over the respondents. An example of the format 
of the clinical vignette question is presented in Fig. 1.

The third part of the survey was a list of patient-, dis-
ease- and treatment characteristics which were not 
included in the vignette, but that were mentioned in lit-
erature. Respondents were asked to indicate how these 
characteristics influenced their withdrawal decisions 
(withdraw sooner, no influence, withdraw later than 
their minimum time in CID). Additionally, the Canadian 
pediatric rheumatologists were asked about the influ-
ence of restricted access to hospital and access to biologic 
therapy on their withdrawal decision. The survey can be 
found in Supplementary File 2.

Statistical analysis
Statistical analysis was performed in R [18]. Descrip-
tive analysis was used to calculate frequencies for inter-
val and categorical scaled background characteristics. 
For the clinical vignette data, frequencies were used to 
describe variation across vignettes and between respond-
ents. Logistic regression analysis was used to estimate 
the impact of patient-, disease-, and treatment char-
acteristics (independent variables) on the decision to 
withdraw biologic therapy or to postpone this decision 
(dependent variable). The most positive outcome was 
used as the reference level for all characteristics, and 
12  months was used as the reference category for time 
in CID. Interval regression analysis was used to estimate 
the impact of patient-, disease-, and treatment char-
acteristics (independent variables) on total treatment 
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duration (dependent variable). Treatment duration was 
coded in six-month intervals ranging from 0–6  months 
to 30–36 months. Minimum time in CID was included as 
a covariate in the analysis.

Results
Background characteristics
Complete responses were received from 24/68 (response 
rate 35.3%) pediatric rheumatologists from Canada and 
9/15 (response rate 60.0%) pediatric rheumatologists 
from the Netherlands, resulting in an overall response 
rate of 40%. Background characteristics of the respond-
ents are presented in Table 1. There were no major dif-
ferences in sex, age, and clinical experience between 
pediatric rheumatologists from Canada and the Nether-
lands. All pediatric rheumatologists in the Netherlands 
work in academic hospitals, whereas in Canada some 
also work in community or solo practices. Pediatric rheu-
matologists from Canada see slightly more new patients 

and fewer existing patients each month compared to 
pediatric rheumatologists in the Netherlands.

Usual treatment strategy with biologic therapy
Biologic therapy of first choice is anti-TNFα as indi-
cated by all participating pediatric rheumatologists in 
both Canada and the Netherlands. If this treatment fails, 
seven (10.3%) pediatric rheumatologists from Canada 
and five (33.3%) from the Netherlands prescribe a second 
biologic from the anti-TNFα category, while 16 (23.5%) 
pediatric rheumatologists from Canada and two (13.3%) 
from the Netherlands would switch to tocilizumab (anti-
IL6). One rheumatologist from the Netherlands switches 
to CTLA-4 therapy, while one rheumatologist from the 
Netherlands and one from Canada replied that they need 
information about whether the patient either had pri-
mary treatment failure (i.e. non-response) or secondary 
treatment failure (i.e. loss of efficacy over time) on anti-
TNFα before being able to decide which biologic to pre-
scribe next.

Fig. 1 An example of the format of the clinical vignette question. In these vignettes, the study participant was first presented with a description 
of a child with non‑systemic JIA (Juvenile Idiopathic Arthritis) (Fig. 1a). The nine patient‑, disease‑ and treatment characteristics in the box were 
varied according to the experimental design. Then, the participant was asked whether they would taper the biologic in this child between 6 and 
21 months after achieving clinical remission. The time in clinical remission was based on the participants own answer to an earlier question about 
minimal treatment time. If the participant answered negatively, they were directed to a second question (Fig. 1b) in which they were asked how 
long the child needs to be in clinical remission before the child is tapered. JIA = juvenile idiopathic arthritis; MTX = methotrexate; RF = rheumatoid 
factor; TMJ = temporomandibular joint
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Clinical vignette study
The most commonly chosen time to biologic therapy 
withdrawal in a child without complications is 12 months 
after achieving CID (n = 15) (Table 1). Canadian respond-
ents reported to initiate withdrawal of biologic therapy 
after 9  months of CID (n = 1), after 12  months (n = 12), 
after 15  months (n = 2), after 18  months (n = 3) or even 
after 21  months (n = 6), whereas pediatric rheumatolo-
gists in the Netherlands indicated to initiate withdrawal 
of biologic therapy in an uncomplicated child with JIA 

after 6 months (n = 4), after 9 months (n = 2), but no later 
than 12 months after achieving CID (n = 3). Duration of 
treatment with biologic therapy among pediatric rheu-
matologists in Canada is significantly longer than that of 
pediatric rheumatologists in the Netherlands  (X2 = 17.5, 
p-value = 0.003). A detailed overview of the results is 
shown in Supplementary Tables 3–4.

Logistic regression analysis showed that patient-, 
disease-, and treatment characteristics that increase 
the odds that biologic therapy is continued are: 1) a 

Table 1 Background Characteristics of study participants

CID Clinically inactive disease, FTE Full-time equivalent, FU Follow-up

Canada Netherlands Total

n % n % n %

Sample 68 100% 15 100% 83 100%

Response 24 35% 9 60% 33 40%

Sex Male 7 29% 3 33% 10 30%

Female 17 71% 6 67% 23 70%

Age 31–40 4 17% 1 11% 5 15%

41–50 11 46% 4 44% 15 45%

 > 50 9 38% 4 44% 13 39%

Primary practice Setting Academic setting, university based 20 83% 9 100% 29 88%

Academic appointment but community 
based practice

2 8% 0 0% 2 6%

Solo community based practice 2 8% 0 0% 2 6%

Experience  < 5 years 4 17% 2 22% 6 18%

6–10 years 4 17% 2 22% 6 18%

11–20 years 9 38% 4 44% 13 39%

21–30 years 7 29% 1 11% 8 24%

Clinical work (% of FTE)  < 50% 3 13% 1 11% 4 12%

50–75% 11 46% 5 56% 16 48%

 > 75% 10 42% 3 33% 13 39%

New patients each month (n) 1–3 14 58% 8 89% 22 67%

4–6 9 38% 1 11% 10 30%

FU patients each month (n) 1–5 4 17% 0 0% 4 12%

6–25 10 42% 5 56% 15 45%

26–50 9 38% 2 22% 11 33%

 > 50 1 4% 2 22% 3 9%

Minimal treatment time after 
achieving CID

6 months 0 0% 4 44% 4 12%

9 months 1 4% 2 22% 3 9%

12 months 12 50% 3 33% 15 45%

15 months 2 8% 0 0% 2 6%

18 months 3 13% 0 0% 3 9%

other 6 25% 0 0% 6 18%

Discontinuation strategy immediately stop 7 29% 1 11% 8 24%

 < 6 months tapering 10 42% 4 44% 14 42%

6–12 months tapering 2 8% 1 11% 3 9%

18–24 months tapering 1 4% 2 22% 3 9%

other 4 17% 1 11% 5 15%
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preference of the child and/or parent to continue com-
pared to a preference to withdraw biologic therapy 
(OR 6.34; p < 0.001), 2) a flare in the current treat-
ment period compared to no history of flares (OR 
3.90; p = 0.001), and 3) uveitis in the current treatment 
period compared to no history of uveitis (OR 3.86; 
p < 0.001). Pediatric rheumatologists who withdraw 
treatment after 9  months in CID in children with-
out complications (OR 0.24; p < 0.001) and those who 
withdraw treatment after 21 months in CID (OR 0.16; 
p < 0.001) are more likely to withdraw treatment imme-
diately in all of the clinical vignettes. This indicates that 
for them, the presence of complicating characteristics 
in the clinical vignettes is less of a reason to postpone a 

decision to withdraw than for pediatric rheumatologists 
who indicate an average treatment time of 12  months 
in CID. Odds ratios for all predictors with their signifi-
cance levels are presented in Table 2.

The interval regression analysis showed that average 
treatment duration in CID is 16.6  months. Obviously, 
minimum treatment time in CID has the largest impact 
on total treatment time in CID. Treatment duration 
is significantly longer in a child with RF positive JIA 
compared to a child who is RF negative (7.8  months; 
CI = 4.7–10.9  months) and in a child that prefers to 
continue treatment (6.7  months; CI = 3.5–9.8  months) 
compared to a child who prefers withdrawal.

Table 2 Influence of characteristics on the biologic therapy withdrawal decision. This table shows the influence of patient‑, disease‑ 
and treatment‑characteristics on their influence on the decision to withdraw biologic therapy (column 2–4) and total duration of 
treatment in clinically inactive disease (column 5–7). The first column lists the independent variables in the model. The dependent 
variable is the decision to postpone withdrawal of biologic therapy. The second column presents the odds ratio that indicates the 
impact of each characteristic on a decision to postpone withdrawal of biologic therapy with confidence interval and significance level. 
Reference category for each characteristic is the most positive outcome, e.g. no history of uveitis. Time in clinically inactive disease 
(CID) is included as a covariate. This is the minimal time a pediatric rheumatologist would treat a child with non‑systemic JIA with 
the most positive profile. Reference category for Time in CID is 12 months. The fifth column indicates the influence of each of the 
characteristics on the total treatment duration, in months after clinical remission is achieved, with confidence interval and significance 
level

CID Clinically inactive disease, JIA Juvenile idiopathic arthritis, RF Rheumatoid factor, TMJ Temporomandibular joint

Withdrawal of biologic therapy in children with clinically inactive non-systemic JIA

Predictors Odds Ratios CI p Estimates CI p

(Intercept) 0.19 0.07 – 0.43  < 0.001 16.56 11.40 – 21.71  < 0.001
Time in CID [6 months] 0.54 0.24 – 1.26 0.144 ‑17.48 ‑22.45 – ‑12.51  < 0.001
Time in CID [9 months] 0.24 0.10 – 0.56 0.001 ‑15.42 ‑21.00 – ‑9.84  < 0.001
Time in CID [15 months] 0.98 0.31 – 3.73 0.971 12.11 5.27 – 18.96 0.001
Time in CID [18 months] 0.59 0.24 – 1.57 0.268 6.13 0.43 – 11.83 0.035
Time in CID [21 months] 0.16 0.08 – 0.30  < 0.001 ‑0.11 ‑4.46 – 4.25 0.962

Response time [The child was in remission at 12 months on the current 
biologic]

1.74 0.96 – 3.18 0.067 0.15 ‑2.97 – 3.26 0.927

RF [The child is RF Positive] 1.77 1.01 – 3.12 0.046 7.81 4.70 – 10.92  < 0.001
Flares [History of flares in the previous treatment period] 1.50 0.81 – 2.94 0.207 1.06 ‑2.74 – 4.87 0.583

Flares [Flare in the current treatment period] 3.90 1.84 – 9.18 0.001 2.56 ‑1.25 – 6.38 0.188

Joint [Joint damage in the current treatment period] 2.39 1.34 – 4.47 0.004 3.27 0.16 – 6.38 0.040
Uveitis [Uveitis in the current treatment period, which is in remission] 3.86 1.91 – 8.33  < 0.001 3.29 ‑0.53 – 7.12 0.091

Uveitis [History of uveitis in the previous treatment period] 2.55 1.27 – 5.47 0.011 1.15 ‑2.66 – 4.97 0.553

Spine [Spine involvement in the current treatment period] 2.12 1.21 – 3.75 0.009 0.67 ‑2.44 – 3.78 0.673

TMJ [TMJ involvement in the current treatment period] 1.43 0.77 – 2.63 0.246 3.11 ‑0.01 – 6.22 0.051

Failure [Failure of a biologic in the current treatment period] 2.98 1.41 – 6.80 0.006 2.72 ‑1.09 – 6.53 0.162

Failure [Treatment failure with a different biologic in the previous treat‑
ment period]

2.32 1.21 – 4.54 0.012 4.36 0.54 – 8.17 0.025

Preference [Child and parents prefer to continue the biologic] 6.34 3.51 – 12.19  < 0.001 6.65 3.53 – 9.76  < 0.001
Log(scale) 2.88 2.82 – 2.95  < 0.001
Observations 528 528

R2 Tjur 0.336 0.242
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Impact of other factors not included in the vignettes
Of the characteristics which were initially identified in 
the focus groups and interviews but that were excluded in 
the vignette study, hip involvement (61%), sacroiliac joint 
involvement (59%), and high disease activity (50%) were 
the three characteristics that were the most frequently 
chosen reasons to postpone the biologic therapy with-
drawal decision beyond the minimum treatment time in 
CID. Pain at the injection site (32%) and fear of injections 
(38%) were the most frequently chosen reasons to with-
draw biologic therapy sooner (Supplementary Table 5).

Discussion
The results of this study indicate that the preference of 
a child and/or parent to continue biologic therapy is the 
most important reason to postpone a decision to with-
draw biologic therapy in children with clinically inactive 
non-systemic JIA, and also results in the longest increase 
in total treatment time with biologic therapy after the 
child has reached CID. The only study that previously 
investigated the influence of treatment preferences on 
decision making was the study of Horton et al., 2017 [8]. 
The high importance of patient and/or parent preferences 
likely reflect the current complexity in decision making, 
in which there is no clear evidence regarding the influ-
ence of patient-, disease- or treatment characteristics 
on successful biologic therapy withdrawal. This finding 
also emphasizes the need to involve children and their 
parents in the decision making process, to inform them 
about the factors that may influence successful with-
drawal, but also about the high uncertainty in predicting 
this outcome. Deciding whether and when to withdraw 
biologic therapy involves a trade-off between benefits 
and possible harms. A clear benefit of withdrawal is that 
it removes the burden of treatment for children, and 
results in lower costs of treatment of JIA for the parents 
and for society. The harms if withdrawal fails are a dis-
ease flare, the subsequent need to restart and potentially 
intensify biologic therapy, and the associated clinical and 
emotional burden to patients [12, 19]. Especially in Can-
ada, restarting biologic therapy is associated with possi-
ble hurdles, primarily related to access to the medication 
and reimbursement barriers [20], and although to a lesser 
extent, limited access to health care especially in the win-
ter months.

Our study confirmed the considerable variation 
between pediatric rheumatologists about medication 
withdrawal decisions in patients with JIA which was 
found in other studies [2]. In addition, there is a clear 
effect of country in this study, with longer minimum 
treatment time with biologic therapy in uncomplicated 
children with non-systematic JIA in CID among pedi-
atric rheumatologists from Canada compared to the 

Netherlands (Supplementary Tables 6 and 7). In Canada, 
there is stricter regulation of access to and reimburse-
ment of biologic therapy and more limited access to hos-
pitals compared to the Netherlands. This likely increases 
the time between symptom onset and start of biologic 
therapy in Canada compared with the Netherlands, 
which is an indicator for poorer outcomes, and might 
make pediatric rheumatologists more hesitant to with-
draw treatment in the first place. Second, it is more diffi-
cult to restart biologic therapy once withdrawn. However, 
the results of our study also indicate that pediatric rheu-
matologists who indicate a longer minimum treatment 
time on biologic therapy in children without complica-
tions are more likely to withdraw biologic therapy in 
children with complications. Also, pediatric rheumatolo-
gists in Canada had more abrupt treatment withdrawal 
strategies compared to pediatric rheumatologists in the 
Netherlands.

Other treatment choices are in line with previ-
ous research. The average minimum treatment time 
of 12  months is in line with other literature [8], which 
strengthens the external validity of the study findings. 
The indicated biologic of first choice in both Canada and 
the Netherlands, i.e. TNF-α inhibitors, is in line with cur-
rent treatment guidelines [7, 21]. Previously, adalimumab 
was reported to be the most commonly prescribed TNF- 
α biologic in the Netherlands [22], whereas in Canada 
etanercept was most commonly prescribed [23].

Implications for practice
Currently, JIA treatment guidelines state that recommen-
dations on treatment withdrawal in non-systemic JIA 
patients cannot be provided due to the lack of available 
evidence, specifically a lack of evidence on biomarker-
based withdrawal approaches [7, 21]. Evidence on such 
biomarker-based approaches is however emerging and 
promising [24, 25]. Previous research among patients 
with rheumatoid arthritis found that the discussion of 
medication withdrawal “should take place with the iden-
tification of patients’ priorities and in the context of their 
personal disease experiences” [26]. In this project, we 
aim to complement a biomarker-based approach with 
clinical judgement and with preferences of patients and/
or parents to improve the quality of care for JIA. The 
results of this study will be used to inform a decision sup-
port tool, that is currently being developed. The tool will 
use a combination of multi-criteria decision analysis and 
prediction models to inform pediatric rheumatologists, 
children with JIA and parents about the relative influence 
of patient-, disease- and treatment characteristics, based 
on the choices of a sample of peers, on treatment choices 
regarding withdrawal of biologic therapy. With this tool 
we aim to promote evidence and preference based shared 
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decision making between parents, children and pediatric 
rheumatologists [27].

Strengths and limitations
The first strength of this study is the use of a vignette 
design, in which different characteristics are simultane-
ously presented in a single patient profile, compared to 
a preference elicitation method in which the impact of 
individual characteristics is investigated one at a time. 
This is a better reflection of clinical practice [28]. The 
use of an experimental design to develop the clinical 
vignettes enables to systematically vary the patient popu-
lation, and thereby to also assess the less common cases 
in these clinical vignettes [28].

However, there are also some limitations to our study. 
First, not all patient-, disease- and treatment character-
istics of JIA were included in the clinical vignette. These 
characteristics included amongst others hip involvement, 
sacroiliac joint involvement and high disease activity. 
However, including all characteristics is impossible as 
this would have increased both the information in the 
clinical vignette and the number of clinical vignettes that 
had to be answered beyond what was regarded feasible.

Second, in the vignettes, there was no distinction 
between children that were on combination therapy of 
methotrexate and a biologic, or on biologic monotherapy. 
Some pediatric rheumatologists commented that such 
combination therapy would have influenced their with-
drawal decisions. These could be threats to the external 
validity of the study findings.

Third, the response rate in this study was 60.0% among 
the pediatric rheumatologists in the Netherlands, but 
only 35.3% in Canada. Similar response rates have how-
ever been described in other web-based surveys among 
medical specialists in Canada [29]. In addition, this ques-
tionnaire was distributed during the Covid pandemic, 
which was found to have a negative impact on response 
rates [30].

A final limitation of our study is that the smaller 
sample size in the Netherlands, due to the limited 
number of pediatric rheumatologists working there, 
did not allow us to test for differences between the two 
countries.

Conclusions
Patient’s and parents’ preferences were the strongest 
driver of a decision to postpone biologic therapy with-
drawal in children with clinically inactive non-systemic 
JIA. Treatment duration is increased with about six 
months when patients and parents prefer to continue 
treatment. There is a large variation in minimum treat-
ment time between pediatric rheumatologists, which is 

partly explained by the country of residence which may 
reflect different underlying medication access issues. 
These findings emphasize the need, and inform the 
design of, a tool to support pediatric rheumatologists, 
patients and parents in decision making.
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