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Abstract

Background—Early diagnosis and treatment of juvenile idiopathic arthritis (JIA) with 

conventional and biologic disease modifying anti-rheumatic drugs (DMARDs) have vastly 

improved outcomes for children with these diseases. Currently, a large proportion of children with 

JIA are able to achieve clinical inactive disease and remission. With this success have come 

important questions about when medications can be stopped and how to balance the risks and 

benefits of continuing medications versus the potential for flare after stopping.

Aim—To conduct a systematic review of the available literature to summarize current evidence 

about medication withdrawal for JIA in remission.

Methods—We conducted a systematic literature search in PubMed and Embase from 1990 to 

2019. References were first screened by title and then independently screened by title and abstract 

by two authors. 77 original papers were selected for full-text review. Data were extracted from 30 

papers on JIA and JIA-associated uveitis, and quality of evidence was evaluated using NIH/

NHLBI tools. Studies on biochemical and radiologic biomarkers were also reviewed and 

summarized.

Results—Most studies investigating treatment withdrawal in JIA have been observational and of 

poor or fair quality; interpretations of these studies have been limited by differences in study 

populations, disease and remission durations, medications withdrawn, approaches to withdrawal, 

and definitions of disease outcomes. Overall the data suggest that flares are common after stopping 

JIA medications, particularly biologic medications. Clinical characteristics associated with 

increased risks of flare have not been consistently identified. Biochemical biomarkers and 

ultrasound findings have been shown to predict outcomes after stopping medications, but to date, 
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no such predictor has been consistently validated across JIA populations. Studies have also not 

identified optimal strategies for withdrawing medication for well-controlled JIA. Promising 

withdrawal strategies include discontinuing methotrexate before biologic medications in children 

receiving combination therapy, dose reduction for children on biologics, and treat-to-target 

approaches to withdrawal. These and other strategies require further investigation in larger, high-

quality studies.

Conclusions—The published literature on treatment withdrawal in JIA has varied in design and 

quality, yielding little conclusive evidence thus far on the management of JIA in remission. Given 

the importance of this question, international collaborative efforts are underway to study clinical 

and biologic predictors of successful medication withdrawal in JIA. These efforts may ultimately 

support the development of personalized approaches to withdrawing medication in children with 

JIA in remission.

1. Introduction

The use of conventional and biologic disease-modifying antirheumatic drugs (DMARDs) 

have led to improvements in both short-term and long-term outcomes in children with 

juvenile idiopathic arthritis (JIA). While the benefit of DMARDs for ameliorating symptoms 

and preventing damage in children with JIA is clear, there is no consensus on whether or 

how withdrawal of medication(s) should be attempted in those patients who achieve 

remission. Given cost and safety considerations with DMARDs, as well as the challenges of 

administering these medications which are often given parenterally, it might be reasonable to 

attempt withdrawal in selected patients. However, there is substantial variability in how 

clinicians withdraw DMARDs for children with JIA. In this systematic review, we 

summarize the published evidence around treatment withdrawal in JIA patients who have 

achieved remission.

1.1 Heterogeneity of Disease

JIA is the most common rheumatic disease of childhood, with an estimated prevalence of 

3.8–400 per 100,000 children, reflecting both geographic variation and evolving disease 

definitions over time [1]. Notably, JIA is not a single disease but several clinically and 

biologically distinct entities sharing the common feature of chronic joint inflammation with 

onset in childhood. Extra-articular manifestations, including eye inflammation (uveitis), may 

occur. The current classification system of JIA encompasses seven major categories based 

on clinical characteristics, as derived by consensus among an international panel of experts 

[2], [3]. These criteria have not been without criticism [4], [5], [6], [7]. Others have 

proposed alternative classification schemes, e.g., a group of 5 discrete entities (not including 

systemic JIA (sJIA)) based on demographics, clinical features, and cytokine/chemokine 

profiles [8]; a group of 4 primary disorders spanning childhood and adulthood based on 

demographic, clinical, and genetic features [9]; and a group of 6 clinically-defined, 

childhood-onset inflammatory disorders [10]. While the optimal classification of JIA has not 

yet been definitively established, its genetic heterogeneity and corresponding variability in 

the definitions and composition of JIA populations represent major challenges in drawing 

firm conclusions regarding treatment withdrawal.
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1.2 Heterogeneity of Disease Inactivity

Similar to the diagnosis of JIA itself, disease activity states—specifically clinical inactive 

disease (CID) and remission—have been defined in primarily clinical (rather than biologic) 

terms and applied variably across the literature [11], [12], [13]. CID generally refers to a 

state of inactivity at a point in time. Various definitions of CID have been developed, usually 

including measures of inactive arthritis and a low, physician-assessed global score of disease 

activity. CID definitions have been more variable with regard to inclusion of other clinical 

characteristics, including inflammatory markers, duration of joint stiffness, and patient- and 

parent-reported global scores [14]. Distinct CID definitions may correspond differently to 

other aspects of disease control that are meaningful to patients and families [15]. Alternative 

activity states, including minimal disease activity, have also been proposed [13]. While these 

various definitions have been validated [12], [16] they lack in agreement for a given patient 

population [14], [15]. The key inclusion of a physician global score across definitions raises 

further questions, given its poor inter-rater reliability [17].

Remission has been defined as sustained CID over a period of time—6 months while on 

medication or 12 months after stopping all medication [11]. However, this concept of 

remission as a state of sustained inactivity is not universal [13] The various definitions of 

CID and remission also contrast with definitions used in adults with rheumatoid arthritis 

(RA), which are less strictly defined and allow some degree of joint inflammation [18]. 

Adding to the challenges of these definitions, clinically defined states of CID and remission 

do not always agree with biologic assessments of inflammation and immune activation [19], 

[20].

For patients with JIA-associated uveitis, articular and ocular disease activity may not parallel 

one another in timing or severity. One disease manifestation, arthritis or uveitis, is often 

more severe than the other and may drive decisions about starting or stopping systemic 

treatment [21],[22].

1.3 Heterogeneity of Disease Management

As a group of inflammatory disorders, JIA is treated with medications that suppress 

inflammation. Different categories of medications are used, depending on disease severity, 

presence of extra-articular manifestations, and therapeutic response [23]. Table 1 

summarizes the 5 major categories of JIA medications.

Multiple options exist for withdrawing JIA treatment. Clinicians in the US and Canada most 

commonly advise tapers of variable duration with the goal of discontinuing therapy [24]. 

Tapers may involve decreases in drug dosage, increases in the interval between doses, or a 

combination thereof. Other clinicians may stop medications abruptly, without taper. 

Clinicians may also reduce dosage and/or frequency with the goal of identifying lower-

intensity regimens that suppress inflammation and flares. Some clinicians may maintain the 

same regimen in growing children, which amounts to a gradual taper as children outgrow 

their medication. As detailed within this review, we currently lack high-quality evidence 

guiding practices for treatment withdrawal, even for commonly used antirheumatic drugs. 

As a result, clinical approaches to withdrawing medications vary widely across clinicians 
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and centers [24, 25]. This additional source of variability further complicates our ability to 

draw firm conclusions from studies on treatment withdrawal.

Notably, variable treatment decisions early in patients’ disease course may also affect 

outcomes after treatment withdrawal. For example, one group of physicians may start 

conventional synthetic DMARDs (csDMARDs) first on all patients with more severe JIA, 

adding biologic DMARDs (bDMARDs) only for those who do not adequately respond after 

many months of treatment. Another group of physicians may start bDMARDs shortly after 

or at the same time as csDMARDs for patients with similar disease severity; some of these 

patients may in fact have responded to a csDMARD alone. Thus, biologic users in the first 

group may be expected to have more refractory disease, on average, than biologic users in 

the second group and, as a result, may have an increased rate of flares after treatment 

withdrawal. The heterogeneity of early treatment practices and resultant differences in 

patient populations in remission on the same medicine (e.g., bDMARD) are usually not well 

recognized or described. Nonetheless, these group differences may also lead to selection bias 

that limits the interpretability and generalizability of observational studies of treatment 

withdrawal.

1.4 Benefits and Risks of Treatment Withdrawal

Maintenance of JIA remission on medication has numerous potential costs for patients, 

families, and society. All medicines cause side effects and toxicities, and many patients 

treated for JIA experience adverse effects, such as nausea, abdominal pain, or injection site 

reactions. Some toxicities may be severe, including teratogenicity, malignancy, or infection 

requiring hospitalization, although parenthetically the role of antirheumatic drugs (e.g., 

tumor necrosis factor inhibitors [TNFi]) in causing certain serious outcomes in children with 

JIA remains unclear [26, 27]. Many JIA medications, particularly bDMARDs, are expensive 

and financially costly to families as well as to society [28]. JIA medications also have 

additional, hidden costs, including the inconvenience of administering shots or receiving 

infusions; the opportunity costs of missed school, work, and activities; and the psychologic 

burdens of taking/giving medicine and experiencing or fearing treatment toxicities [24, 28]. 

Given the many risks and costs of JIA medications, treatment withdrawal can give patients 

and families welcome relief and may improve their quality of life.

Nonetheless, treatment withdrawal itself is not without costs. Some patients who stop JIA 

medication will flare, leading to new pain, disability, and disruption of activities. Some 

flares may not respond to prior treatment regimens, requiring use of other, potentially toxic 

or expensive medications. Irreversible damage to the joints, eyes, or other organs may result 

from flares after remission. In addition to the physical toll of flares, patients and families 

may worry about such flares occurring and not responding to treatments that previously 

maintained remission. Physicians’ inability to accurately predict such flares and future 

treatment response can add to these psychologic burdens.

Thus, withdrawing medicines from children with JIA in remission has important trade-offs 

in risks. These trade-offs and the limited evidence quantifying the risks (as described below) 

makes decisions about withdrawal challenging for patients, families, and clinicians. 
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Consequently, these decisions often revolve around perceptions of the relative risks of 

continuing versus stopping treatment [24], [26], [29].

2. Methods

To identify literature about treatment withdrawal for well-controlled JIA, we performed a 

systematic search in PubMed and Embase of English-only publications from January 1, 

1990, until May 17, 2018, with subsequent updated searches after completion of initial data 

extraction (see below). We used the following search strategy: (“arthritis, juvenile”[MeSH 

Terms] OR “juvenile idiopathic arthritis”[All Fields]) AND (Discontinu* OR Withdraw* 

OR Cessation OR Stopping OR Ceasing OR Taper* OR “down titration” OR “dose 

reduction” OR “dose de-escalation” OR “dose tapering” OR “spacing” OR “interval 

widening” OR “dose titration”). 512 papers were initially identified. After exclusion by title 

of 298 papers that were not considered JIA-related clinical or translational studies, 214 

papers were screened for inclusion based on titles and abstract by pairs of authors (OH and 

DBH, JM and DR) (Figure 1). Disagreements were resolved by consensus. 77 original 

studies were marked for full-text review along with their references and additional 

references from three identified review papers on JIA treatment withdrawal. We performed 

an updated search on November 8, 2018, using the same search criteria, which yielded 35 

additional papers, of which 11 were marked for full-text review. A final, more inclusive 

search was conducted on April 26, 2019, where the search terms for title/abstract keyword 

search also included “Drug Free Remission”, as detailed below: (‘juvenile rheumatoid 

arthritis’/exp/mj OR ‘juvenile idiopathic arthritis’:ti,ab) AND (‘treatment 

withdrawal’/exp/mj OR discontinu*:ti OR withdraw*:ti OR cessation OR stopping OR 

ceasing OR taper* OR ‘down titration’ OR ‘dose reduction’ OR ‘dose de-escalation’ OR 

‘dose tapering’ OR spacing OR ‘interval widening’ OR ‘dose titration’ OR ‘Drug Free 

remission’) AND (‘article’/it OR ‘article in press’/it OR ‘review’/it) AND [english]/lim 

AND [1980–2018]/py. The search yielded 3 extra articles for review, confirmed by 

consensus among all authors for inclusion and exclusion criteria. Data were extracted by OH 

and independently reviewed by another author (DH, JM, DR, or SR).

Quality of evidence assessments were independently completed for each clinical paper by 

DH and another author (DR, JM, or OH) using the NIH/NHLBI Study Quality assessment 

tool [30] (Tables S1–5). Differences in assessments were resolved via consensus discussion. 

Of note, we assessed the quality of included studies from the perspective of JIA medication 

withdrawal, which was not the primary focus of several studies. Thus, our assessments may 

not have reflected the overall quality of included studies.

3. Results

In total, 23 clinical papers on JIA and 7 clinical papers on uveitis met inclusion criteria and 

underwent data extraction using the pre-approved data extraction forms (Figure 1, Tables 2–

4). An additional search on serum biomarkers yielded 6 papers and 5 papers on imaging, 

which were reviewed and summarized.
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3.1 Treatment Withdrawal in JIA

Studies on JIA treatment withdrawal differ considerably in design, including population 

definitions, sample sizes, medications studied (e.g. MTX, bDMARDs, or combination MTX/

bDMARD), withdrawal approaches, and outcomes assessed (Table 2). Most studies have 

been observational, many retrospective and/or involving a single academic center (Table 2). 

One published randomized controlled trial (RCT) focused primarily on JIA treatment 

withdrawal [31]. Two studies examined outcomes after a single-arm protocolized withdrawal 

intervention [32, 33] while three other RCTs on early treatment strategies secondarily 

examined outcomes after withdrawal [34–36]. Four additional studies reported results on 

treatment withdrawal from large prospective, multicenter cohorts from Europe or North 

America [37–39, 87].

Flares are common after JIA treatment withdrawal, ranging 30–100% across studies (Table 

2). Reported outcomes appear to be better overall for children withdrawing MTX, with risks 

of flare within 12 months ranging 30–50% [31, 39–41]. Among children withdrawing 

bDMARDs, reported risks of flare are 37% at 8 months [33] and 60–83% at 12 months [41, 

42]; however, lower apparent flare rates have been reported in other studies on bDMARD 

withdrawal with variable follow-up [37, 43] (Table 2). Large cohorts with patients 

withdrawing MTX or bDMARDs have suggested that prior bDMARD use could be a 

potential risk factor for flare [38, 41]. Higher flare rates among bDMARD users may reflect 

their greater disease severity compared to children using csDMARDs.

Few other clinical factors have consistently been associated with flares post-withdrawal 

(Table 3). Children with sJIA may, on average, have lower risks of flares after stopping 

treatment [38, 39], with higher risks among those with rheumatoid factor-positive (RF+) 

polyarticular JIA (pJIA) [38, 39, 43]. CID duration on treatment has also been associated 

with outcomes across studies, although the direction of this association has been 

inconsistent: longer CID duration has been linked to both lower rates of flare [39, 43, 44] 

and higher rates of flare [33, 45]. The purported protective effect of prolonged CID may 

reflect so-called “depletion of susceptibles”: individuals at higher risk for flare may flare 

sooner, even in preparation for withdrawal [31, 33] or while tapering. Studies limited to 

children who stopped treatment may be biased if, for example, those with longer CID 

durations were more likely to flare with tapering and excluded from analyses. Of note, the 

only RCT on JIA treatment withdrawal, which compared shorter and longer times to MTX 

discontinuation, found no difference after accounting for pre-withdrawal flares [31]. Other 

factors, such as age at diagnosis, sex, antinuclear antigen (ANA) positivity, and measures of 

early disease activity, have been inconsistently identified as predictors of flare (Table 3).

Even fewer studies have provided actionable evidence on preferred strategies for treatment 

withdrawal. A large (N=335), single-center retrospective cohort study of children on 

combination MTX-TNFi therapy showed markedly lower risks of flare in children who 

stopped MTX first compared to children who stopped TNFi first (19% vs. 78% within 12 

months) [41]. This treatment strategy is used by a majority of pediatric rheumatologists in 

the US and Canada [24], although this finding has not been replicated. Another study- a 

small (N=31), single-center, single-arm, unblinded interventional study - showed an 

impressively low rate of flares (12.9% within 2 years) with a very slow, stepwise taper of 
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etanercept [32]. This intriguing approach, echoing effective approaches used for adults with 

RA (see below), has also not been replicated to date in larger JIA populations. Several other 

studies, most focused on bDMARDs, have shown no apparent differences in outcomes 

between tapering vs. abrupt drug discontinuation [41, 42, 46, 47]. Recent single-center 

studies of treat-to-target approaches have suggested that some patients can remain in CID 

following treatment withdrawal after relatively short times of CID (3–6 months) [48], 

particularly patients with sJIA [49]. These strategies warrant further examination and 

validation in other populations.

For those who do flare after treatment withdrawal, the timing and preferred approach to 

controlling the disease is even less clear. Published rates of “recapture” of well-controlled 

JIA in the biologic era have ranged 49–89% (Table 2).

The quality of evidence for most studies investigating JIA treatment withdrawal has ranged 

from fair to poor (Tables S1–4). Common deficiencies of reviewed articles included lack of 

blinding (87%), lack of sufficient adjustment for key confounders (61%), and lack of clearly 

defined and valid outcome measures (39%). Small sample sizes and exclusion of subjects 

who tapered but did not stop treatments were also commonly noted limitations.

3.2 Treatment Withdrawal in JIA-associated Uveitis

All 7 included publications on treatment withdrawal for uveitis have been retrospective, 5 of 

them single-center. Reported rates of flare after withdrawal have ranged 43–100% [50–55], 

with most flares occurring within 1 year after withdrawal [51, 53, 55]. The largest of these 

studies (N=94, including children with idiopathic uveitis) showed that children with shorter 

time to CID (≤6 months) were less likely to flare after withdrawal (56% vs. 87%); rapid 

TNFi-responders had more favorable outcomes than rapid MTX-responders [54]. ANA 

positivity was associated with higher risk of flares, echoing findings in some studies on JIA 

arthritis flares [38, 42]. As with studies on arthritis, findings with respect to CID duration 

have been discrepant: one small study (N=13) showed lower risks of flare in children with 

longer CID duration [53] while other larger studies have not replicated this finding [50, 52, 

54]. Nonetheless, based on this overall low-quality evidence, some experts have 

recommended waiting for at least 2 years of quiescent uveitis before attempting withdrawal 

[56].

The quality of most studies on treatment withdrawal for JIA-associated uveitis have ranged 

from fair to poor (Table S5). Common deficiencies of reviewed articles included lack of 

blinding (100%), lack of sufficient adjustment for key confounders (71%), selection of 

subjects from different populations (57%), and small sample sizes (57%).

3.3 Use of Biomarkers

Multiple papers have examined potential biomarkers of JIA flare after treatment withdrawal, 

but no such biomarker has been consistently validated across populations. Several 

publications have reported an association between higher levels of S100 proteins (toll-like 

receptor-4 ligands produced by inflammatory neutrophils and monocytes, e.g., S100A8/A9 

and S100A12) in medicated remission and risk of subsequent flare after MTX or bDMARD 

withdrawal [31], [57], [58] [59] These studies came from 2 multicenter, predominantly 
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European populations—a clinical trial on MTX withdrawal [31] and prospective, 

observational biologic registries [58]. A separate, smaller Japanese study suggested similar 

findings but did not directly test flare risk after withdrawal [60]. A recent large US-based 

single-arm bDMARD withdrawal trial did not find any significant relation between S100 

levels and risk of flare, although elevated S100A12 levels appeared possibly predictive of 

early flare [61]. In a separate study including participants from the same cohort, higher 

levels of anti-DEK antibodies (which target DEK nuclear phosphoprotein, participating in 

multiple intracellular pathways) were seen in those with higher joint counts and those who 

flared after TNFi discontinuation [62]. However, antibody levels at the time of treatment 

discontinuation did not significantly differ between those who did and did not subsequently 

flare [62].

3.4 Use of Imaging

As with biomarkers, ultrasound and magnetic resonance imaging (MRI) have been studied 

as means to detect subclinical disease not captured by clinical definitions of inactivity and to 

predict future JIA flares, with mixed results. Two small studies using ultrasound in children 

with JIA in CID, one from Italy (N=39) and another from the US (N=40), showed no 

apparent association between sonographic abnormalities and risk of JIA flare [63, 64]. In 

contrast, two other studies of patients in CID both on and off treatment showed significantly 

more flares associated with joint abnormalities on ultrasound, with better predictive ability 

when combining grey-scale and power Doppler findings [65, 66]. In one sample (N=35, 

Brazil), flares rates were several-fold higher among participants with subclinical synovitis 

and positive power Doppler signal [65]. In another study (N=88, Italy), abnormal joints were 

more likely to flare within 4 years (75%) than normal joints (38%), and the probability of 

remission at 1 year was 94% for those with normal joints and 55% for those with abnormal 

joints [66]. MRI can detect subclinical synovitis in patients in CID,[67] but it remains 

unclear whether MRI-detected synovitis corresponds to increased risk of flare after 

treatment withdrawal.

4. Discussion

4.1 Treatment Withdrawal in Studies of Adults with Chronic Inflammatory Arthritis

Rheumatologists have considerably more evidence to inform the management of adults with 

well-controlled rheumatoid arthritis (RA). As reviewed elsewhere, multiple randomized 

controlled trials and observational studies have compared the efficacy or effectiveness of 

different strategies for bDMARD withdrawal for patients with early or established RA[68, 

69]. Several lessons have emerged from these studies. First, adults with RA who discontinue 

bDMARDs have relatively high rates of flare, with approximately half of patients with early 

RA flaring within 1.5 years and up to 84% of patients with established RA flaring within 

1year [69].

Second, disease activity-guided dose reduction, which entails stepwise dose-decreases or 

interval-spacing based on interim clinical evaluations to ensure sustained remission before 

further de-escalation, can help theoretically identify minimally effective doses for individual 

patients, sparing unnecessary cost and toxicity from higher intensity treatments while 
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maintaining well-controlled disease. However, a recent Cochrane review suggested that, 

compared with continued treatment, both fixed dose reduction and disease activity-guided 

tapering might increase the risk of minimal radiographic progression [70]. Third, few 

clinical factors in adults with RA have been shown to reliably predict flares across studies; 

these factors include seropositivity (positive RF or anti-citrullinated peptide antibodies) 

(increased flare) and lower disease activity at time of treatment withdrawal (e.g., 

DAS28<2.2) (decreased flare) as reviewed by others [68, 69]. In contrast, there has been 

mixed evidence supporting the use of serum biomarkers to predict flare in these patients[71–

75].

In addition to research on treatment withdrawal in RA, studies have examined the feasibility 

of bDMARD tapering and withdrawal in other forms of chronic arthritis in adults. In a 2018 

review of tapering and discontinuation studies in psoriatic arthritis, the authors concluded 

that, while bDMARD discontinuation carries a substantial risk of the loss of remission, 

tapering the dose or frequency of bDMARDs in patients with low disease activity is feasible 

[76]. Similar conclusions were drawn in a review of studies looking at both dose reduction 

and interval spacing of TNF-inhibitors in axial spondyloarthritis [69]. However, based on 

low-quality evidence, recent treatment recommendations conditionally recommended 

against bDMARD tapering in adults with spondyloarthritis [77].

While pediatric rheumatologists can learn from the high-quality research on treatment 

withdrawal in adults with RA, the evidence cannot be fully generalized to pediatric 

populations. For one, the majority of children with JIA have a disease that is genetically and 

biologically distinct from RA, with differences in treatment response and prognosis [9]. 

Compared to other JIA categories, children with RF+ pJIA (i.e., childhood-onset RA) have 

lower rates of clinical remission both on medication and off medication [78], [38]. 

Additionally, unlike the concept of CID in JIA, definitions of well-controlled disease (low 

disease activity or remission) used in many RA trials do not signify the clinical absence of 

all inflammation. Some definitions are based on having a low disease activity score 28-ESR 

or CRP (e.g., DAS28 <3.2 [low disease activity] or <2.6 [remission]), meaning that some 

joints may remain actively inflamed or inflammatory markers, modestly abnormal. 

Furthermore, many RA studies evaluating biologic tapering allow or require participants to 

continue conventional DMARDs (primarily MTX) in the background. While this approach 

may be more economical and acceptable to adults, this strategy is not favored by many 

pediatric rheumatologists or necessarily supported by evidence in populations with JIA [24],

[41]. More research is needed to understand how well we can apply lessons from the 

management of arthritis in adults to children with well-controlled JIA.

4.2 Future Directions: What is the Need?

There is little evidence-based consensus on when and how to withdraw treatment in patients 

with well-controlled JIA. Most clinical trials for JIA have focused on when and how to start 
treatment. However, given the rising rates of remission in populations with JIA, combined 

with the physical, psychologic, and economic costs of ongoing treatment, better evidence is 

needed to understand the optimal strategies for safely withdrawing medications and identify 

the biochemical and radiographic biomarkers that can guide these strategies. The challenge 
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is to ensure that the benefits of treatment withdrawal outweigh the risks - a difficult task at 

both the population-level and patient-level, given our current state of knowledge. With many 

unknowns and uncertainties around JIA treatment withdrawal, shared decision-making and 

consideration of patients’ and families’ priorities are paramount when deciding whether to 

withdraw JIA treatment. Patients and caregivers are also valuable partners in research on this 

topic and should be engaged from the planning stages and throughout knowledge translation 

and implementation.

4.3 Current and Future Studies Addressing Withdrawal

Other research on strategies and biomarkers for JIA treatment withdrawal are ongoing. The 

future of medicine, including pediatric rheumatology, is personalization of care for each 

patient, from medication initiation and monitoring to treatment withdrawal. International 

collaboration among pediatric rheumatologists is necessary to study large enough cohorts 

with JIA to support clinical and translational investigations of optimal and personalized 

withdrawal strategies, including identification and validation of predictive biomarkers. One 

example of such efforts is Understanding Childhood Arthritis Network-Canadian and Dutch 

(UCAN-CAN DU), an international investigation of personalized treatments for childhood 

arthritis, whose aims include prediction of which children will remain in remission after 

discontinuing bDMARD therapy [79].

5. Summary

The last two decades have seen marked changes in the general treatment approach to 

children with JIA. The acceptance of csDMARDs as appropriate first-line therapy and wider 

use of bDMARDs have made disease remission and damage prevention reasonable and 

increasingly expected targets. This progress has led to new pressing questions about when 

and how to withdraw treatment in children with JIA who have achieved prolonged 

remission. While the available data suggests that a large percentage of adults and children 

with arthritis flare upon withdrawal of treatment, some patients do remain quiescent. 

Important opportunities remain for future research to determine which patients will remain 

in remission after treatment withdrawal and which withdrawal strategies and biomarkers 

help achieve the optimal outcomes.
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Glossary

ACR American College of Rheumatology

bDMARD biologic DMARD

CRP C-reactive protein

CSA cyclosporine A

DMARD disease-modifying anti-rheumatic drug

MRI magnetic resonance imaging

RF+ rheumatoid factor-positive

ROM range of motion

SD standard deviation
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Key points

• Little conclusive evidence exists to help clinicians decide which patients with 

well-controlled JIA can safely stop treatment and how they should do so.

• Time in medicated remission and other clinical factors have not consistently 

been associated with the likelihood of successful maintenance of remission 

off medications.

• Promising strategies for treatment withdrawal from small or single-center 

studies (e.g., biologic tapering, treat-to-target withdrawal) bear confirmation 

in other populations.

Halyabar et al. Page 17

Paediatr Drugs. Author manuscript; available in PMC 2020 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fig 1. 
Selection of literature for inclusion

JIA, juvenile idiopathic arthritis
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