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Guidelines and recommendations developed and/or endorsed by the American College of 

Rheumatology (ACR) are intended to provide general guidance for commonly encountered 

clinical scenarios. The recommendations do not dictate the care for an individual patient. The 

ACR considers adherence to the recommendations described in this guideline to be voluntary, 

with the ultimate determination regarding their application to be made by the clinicians in 

light of each patient’s individual circumstances. Guidelines and recommendations are intended 

to promote beneficial or desirable outcomes but cannot guarantee any specific outcome. 

Guidelines and recommendations developed and endorsed by the ACR are subject to periodic 

revision as warranted by the evolution of medical knowledge, technology, and practice. ACR 

recommendations are not intended to dictate payment or insurance decisions, or drug 

formularies or other third-party analyses. Third parties that cite ACR guidelines should state 

that these recommendations are not meant for this purpose. These recommendations cannot 

adequately convey all uncertainties and nuances of patient care. The American College of 

Rheumatology is an independent, professional, medical and scientific society that does not 

guarantee, warrant, or endorse any commercial product or service. 
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Objective: To provide updated guidelines for pharmacologic management of juvenile idiopathic 

arthritis (JIA), focusing on treatment of oligoarthritis, temporomandibular (TMJ) arthritis and 

systemic JIA (sJIA), with and without macrophage activation syndrome (MAS). 

Recommendations regarding tapering and discontinuing treatment in inactive systemic JIA are 

also provided. 

  

Methods: We developed clinically relevant population, intervention, comparator, and outcomes 

(PICO) questions. After conducting a systematic literature review, the Grading of 

Recommendations, Assessment, Development and Evaluation (GRADE) approach was used to 

rate the quality of evidence (high, moderate, low, very low). A voting panel including clinicians 

and patients/caregivers achieved consensus on the direction (for or against) and strength 

(strong or conditional) of recommendations. 

  

Results: Similar to those published in 2019, recommendations are based on clinical 

phenotypes of people with JIA, rather than a specific classification schema. These guidelines 

provide recommendations for initial and subsequent treatment of JIA with oligoarthritis, TMJ 

arthritis and sJIA as well as for tapering and discontinuing treatment in inactive sJIA. Other 

aspects of disease management, including factors that influence treatment choice and 

medication tapering are discussed. Evidence for all recommendations was graded as low or 

very low in quality. For that reason, more than half of the recommendations are conditional. 

  

Discussion: This clinical practice guideline complements the 2019 American College of 

Rheumatology (ACR) JIA and uveitis guidelines which covered polyarthritis, sacroiliitis, 
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enthesitis and uveitis.  It serves as a tool to support clinicians, patients and caregivers in 

decision-making. These recommendations take into consideration the severity of both articular 

and non-articular manifestations as well as patient quality of life. Although evidence is generally 

low quality and many recommendations are conditional, the inclusion of caregivers and patients 

in the decision-making process strengthens the relevance and applicability of the guideline. It is 

important to remember that these are recommendations. Clinical decision-making, as always, 

remains in the hands of the treating clinician and patient/caregiver. 
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SIGNIFICANCE 

 These treatment recommendations emphasize: 

●  Decreased reliance on long-term nonsteroidal anti-inflammatory drugs and oral 

glucocorticoids. 

●  Early use of conventional synthetic and biologic disease-modifying antirheumatic 

drugs. 

●              Importance of shared decision-making with the patient/caregiver. 

INTRODUCTION  

Reflecting the changing medical landscape, the American College of Rheumatology (ACR) 

regularly updates clinical practice guidelines and plans to review these annually and update, as 

needed. The process for updating the 2011 and 2013 JIA guidelines began in 20171, 2. Important 

clinical topics for consideration were first identified at a meeting to define the scope of the 

guidelines. Advances in the treatment of JIA and better understanding of pathogenesis dictated 

separating this clinical practice guideline into several parts due to the breadth of topics. The first 

part, addressing polyarthritis, sacroiliitis, enthesitis and uveitis, was published in two 

manuscripts in 20193, 4. The second part, presented here in 2 papers, covers a) oligoarthritis, 

temporomandibular joint (TMJ) arthritis, systemic arthritis (sJIA) and b) non-pharmacologic 

treatments, patient monitoring,  immunizations and imaging. .5. The methods and literature 

review described below reflects the unified process used for the second part of these guidelines, 

including both manuscripts. Recommendations were intended to be complementary to the 2019 

guidelines and are grouped based on disease phenotypes and severity, not by specific 

classification criteria, reflecting decision-making in clinical practice.  
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Following the selection of topics, we developed clinically relevant population, intervention, 

comparator and outcomes (PICO) questions. Using Grading of Recommendations Assessment, 

Development and Evaluation (GRADE) methodology, recommendations were then developed 

based on the best available evidence for commonly encountered clinical scenarios. Prior to final 

voting, input was sought from relevant stakeholders including a panel of young adults with JIA 

and caregivers of children with JIA to consider their values and perspectives in making 

recommendations. Both the patient/caregiver and guideline voting panels stressed the need for 

individualized treatment while being mindful of available evidence. 

  

METHODS 

This guideline follows the ACR guideline development process and ACR policy guiding 

management of conflicts of interest and disclosures (https://www.rheumatology.org/Practice-

Quality/Clinical-Support/Clinical-Practice-Guidelines), which includes GRADE methodology 6, 7 

and adheres to AGREE criteria8. Supplementary Appendix 1 includes a detailed description of 

the methods. Briefly, the core leadership team (KO, DH, DL, SS) drafted clinical PICO 

questions. PICO questions were revised and finalized based on feedback from the entire 

guideline development group and the public. The literature review team performed systematic 

literature reviews for each PICO, graded the quality of evidence (high, moderate, low, very low) 

and produced the evidence report (see Supplementary Appendix 2). Note that GRADE 

methodology does not distinguish between lack of evidence (i.e., none) and very low-quality 

evidence. 

The core team defined multiple critical study outcome(s) for PICOs relevant to each JIA 

phenotype (see Supplementary Appendix 3). 
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 A virtual panel of 15 members, including young adults with JIA and caregivers of children with 

JIA, moderated by the principal investigator (KO), reviewed the evidence report and provided 

input to the voting panel. Two members of this panel (JH, KM) were also members of the voting 

panel, to ensure that the patient voice was part of the entire process. The voting panel reviewed 

the evidence report and patient/caregiver perspectives and then discussed and voted on 

recommendation statements. Consensus required ≥70% agreement on both direction (for or 

against) and strength (strong or conditional) of each recommendation as per ACR practice. A 

recommendation could be either in favor of or against the proposed intervention and either 

strong or conditional. According to GRADE, a recommendation is categorized as strong if the 

panel is very confident that the benefits of an intervention clearly outweigh the harms (or vice 

versa); a conditional recommendation denotes uncertainty regarding the balance of benefits and 

harms, such as when the evidence quality is low or very low, or when the decision is sensitive to 

individual patient preferences, or when costs are expected to impact the decision. Thus, 

conditional recommendations refer to decisions in which incorporation of patient preferences is 

a particularly essential element of decision making.   

Rosters of the core leadership, literature review team and both panels are included in 

Supplementary Appendix 4. 

Guiding Principles 

1) Consistent with the ACR’s 2019 JIA guidelines, these recommendations are for 

persons diagnosed with JIA. 

2) Aside from poor prognostic features specified within the recommendations 

themselves (e.g., specific joints for oligoarthritis, MAS), extra-articular coexisting 

conditions that would influence disease management, such as uveitis, psoriasis or 

inflammatory bowel disease, are not addressed within these guidelines. 
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3) Recommendations are intended to be used by all clinicians caring for persons 

with JIA and assume that patients do not have contraindications to the recommended 

pharmacologic treatments 

4) Longer-term glucocorticoid therapy in childhood is not appropriate because of its 

effects on bone health and growth. Thus, wherever glucocorticoids are suggested, 

recommended treatment should be limited to the lowest effective dose for the shortest 

duration possible. 

5) Shared decision-making with families and patients is important when considering 

treatment options. 

  

RESULTS/RECOMMENDATIONS 

The initial literature review included topics addressed in this manuscript and in the second paper 

(add ref to other JIA GL paper), identified 4308 manuscripts in searches for all PICO questions 

through August 7, 2019. A July 9, 2020 search update identified 367 more references, for a total 

of 4675 papers after duplicates and non-English publications were removed. After excluding 

2291 titles and abstracts, 2384 full-text articles were screened. Of these, 1939 were excluded 

(see Supplemental Appendix 5, leaving 445 articles to be considered for the evidence report. In 

the end, 406 papers were matched to PICO questions and included in the final evidence report. 

Quality of evidence was uniformly low or very low; 17 PICO questions lacked any associated 

evidence (Tables 1 and 3-7). The following recommendations are based on 62 PICO questions. 

Several PICO questions were split into 24 sub-PICO questions to improve specificity. Nine 

questions initially posed were discarded by the voting panel because of redundancy or lack of 

relevance. 
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Final recommendations are described below and in Tables 3-7, which include reference(s) to 

which PICO question(s) in the evidence report correspond to the recommendation statement.  

ACTIVE OLIGOARTHRITIS (Figure 1) 

Oligoarthritis refers to children presenting with involvement of 4 or fewer joints without systemic 

manifestations. It may include patients categorized in different categories of JIA9 but share in 

common limited numbers of joints involved; guidance for patients with active uveitis, sacroiliitis 

or enthesitis can be found in the 2019 guidelines3, 4. TMJ arthritis is discussed separately. 

NSAIDs 

A trial of scheduled NSAIDs is conditionally recommended as part of initial 

therapy for active oligoarthritis. 

NSAIDs have long been the cornerstone of treatment for oligoarthritis and can ease 

discomfort10-12. However, the initial NSAID trial should be brief due to potential adverse effects 

(e.g., gastritis, bruising) and limited efficacy (unless inactive disease is achieved). Voting 

panelists could not agree on the appropriate duration of initial use before escalating therapy, as 

some panelists choose to avoid the use of NSAIDs altogether. 

  

Glucocorticoids 

Intra-articular glucocorticoids (IAGCs) are strongly recommended as part of initial 

therapy for active oligoarthritis. 

Triamcinolone hexacetonide is strongly recommended as the preferred agent. 
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Despite low-quality evidence, IAGCs are strongly recommended due to low potential of 

adverse effects and high likelihood of sustained response13-15. Patients and caregivers agreed 

as to the utility of IAGC but voiced concerns over the need for sedation in younger children and 

associated risks. 

Despite an overall grading of evidence as low, the panel was convinced by published 

randomized trials and large observational studies that triamcinolone hexacetonide leads to more 

durable clinical responses than triamcinolone acetonide, leading to the strong 

recommendation16-18.  Triamcinolone hexacetonide has been unavailable in the US for several 

years. However, very recently, the FDA has allowed the importation of one particular formulation 

of triamcinolone hexacetonide specifically for joint injections in patients with JIA, to address this 

identified unmet medical need.  

Oral glucocorticoids are conditionally recommended against, as part of initial 

therapy for active oligoarthritis. 

Despite recommendations against, if oral glucocorticoids are given to quickly alleviate 

severe symptoms when IAGC is not available or feasible, or prior to the onset of action of 

DMARDs, treatment should be limited to the lowest effective dose for the shortest duration 

possible19, 20. 

Conventional synthetic DMARDs (csDMARDs) 

csDMARDs are strongly recommended if there is an inadequate response to 

scheduled NSAIDs and/or IAGCs for active oligoarthritis. 

Methotrexate is conditionally recommended as a preferred agent over 

leflunomide, sulfasalazine or hydroxychloroquine (in that order). 
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Despite absence of comparator trials, methotrexate is the preferred agent given 

preponderance of evidence showing long-term safety and efficacy in childhood21-23. Because 

methotrexate tolerability is variable, additional treatment options are provided24-27. 

As for route of methotrexate, the 2019 JIA guidelines conditionally recommended 

subcutaneous methotrexate over oral methotrexate for polyarthritis3. This recommendation was 

conditional because the supporting evidence was of very low quality and patient preferences 

may guide choice of route of administration. There is little reason to suggest that methotrexate 

should be used differently in oligoarthritis than in polyarthritis. 

Biologic DMARDs (bDMARDs) 

bDMARDs are strongly recommended if there is inadequate response or 

intolerance to NSAIDs and/or IAGC and at least one csDMARD for active oligoarthritis. 

There is no preferred bDMARD. 

bDMARDs are preferred over combining csDMARDs or switching to a different 

csDMARD due to bDMARDs’ having a greater likelihood of yielding rapid and sustained 

improvement in JIA28, 29. While combination csDMARDs have been used for adults with RA, in 

children the combination appears to be less effective and less tolerable. For these reasons, this 

recommendation is strong30. 

Although tumor necrosis factor inhibitors (TNFi) are the most commonly used bDMARDs 

in childhood31-33, other bDMARDs of proven efficacy in the treatment of JIA may be used. In the 

absence of head-to-head trials for children with oligoarthritis34, bDMARD selection may be 

driven by specific provider and patient/caregiver preferences and circumstances with the 

exception of IL-1 inhibitors, which are preferentially used for the treatment of sJIA28, 35-37   
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Risk factors for poor prognosis and disease activity measures 

Consideration of risk factors for poor outcome (e.g., involvement of ankle, wrist, 

hip, sacroiliac joint and/or TMJ, presence of erosive disease or enthesitis, delay in 

diagnosis, elevated inflammatory markers, symmetric disease) is conditionally 

recommended to guide treatment decisions. 

Use of validated disease activity measures is conditionally recommended to guide 

treatment decisions, especially to facilitate treat-to-target (T2T) approaches. 

Treatment for oligoarthritis can and should be modified based on the involvement of 

specific joints or disease features38, 39. This could include rapid escalation of treatment (e.g., if 

there is TMJ involvement or erosive disease at presentation) or alternative medication choice 

(e.g., sulfasalazine or bDMARD rather than methotrexate for sacroiliitis)3. 

Voting panelists conditionally recommended formal assessment of disease activity using 

validated measures. Several validated disease activity measures for childhood arthritis exist40. 

The lack of demonstrated superiority of specific measures and the likelihood of future changes 

led voting panelists to defer stating formal preferences for particular measures. Measures that 

can be considered include Wallace preliminary criteria for Clinical Remission, ACR preliminary 

criteria for inactive disease, Juvenile Arthritis Disease Activity Score (JADAS) and clinical 

cJADAS, amongst others41-43. 

T2T approaches have been strongly endorsed for polyarticular JIA41, and preliminary 

data has demonstrated feasibility as well as improved outcomes44, 45. Despite limited studies in 

oligoarticular disease, one would expect a similar response. Presence of risk factors for poor 

outcomes may justify rapid escalation of treatment. 

ACTIVE TMJ ARTHRITIS (Figure 2) 
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TMJ disease may be isolated or part of generalized arthritis.  Treatment of TMJ arthritis is 

critical, as patients/caregivers noted high impact on oral health related quality of life (QOL) and 

challenges with diagnosis and effective pharmacologic treatment46, 47. This guideline, therefore, 

suggests treating TMJ arthritis regardless of presence of clinical symptoms.  While NSAIDs 

and/or IAGCs may be sufficient treatment for some patients, rapid escalation to bDMARDs 

(potentially in combination with csDMARDs) is often appropriate, given the impact and 

destructive nature of TMJ arthritis, despite limited evidence48. 

NSAIDs 

A trial of scheduled NSAIDs is conditionally recommended as part of initial 

therapy for active TMJ arthritis. 

NSAIDs have long been the cornerstone of treatment for JIA and can ease discomfort10. 

However, the initial NSAID trial should be brief due to potential adverse effects (e.g., gastritis, 

bruising) and limited efficacy (unless inactive disease is achieved). Voting panelists could not 

agree on the appropriate duration of initial use before escalating therapy as some panelists 

avoid the use of NSAIDs altogether. 

Glucocorticoids 

IAGCs are conditionally recommended as part of initial therapy for active TMJ 

arthritis. 

There is no preferred agent. 

IAGCs may alleviate joint symptoms and help restore function. This recommendation is 

conditional as there have been unique TMJ specific serious adverse events, including 

heterotopic ossification and impaired growth48-51.  Therefore, IAGCs for TMJ arthritis should be 
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used sparingly for symptomatic children, preferably those who are skeletally mature49, 52. There 

is no comparative data between different IAGC formulations for TMJ injections. 

Oral glucocorticoids are conditionally recommended against as part of initial 

therapy for active TMJ arthritis. 

Despite recommendations against, if oral glucocorticoids are given to quickly alleviate 

severe symptoms prior to the onset of action of DMARDs, treatment should be limited to the 

lowest effective dose for the shortest duration possible19. 

csDMARDs 

csDMARDs are strongly recommended for inadequate response or intolerance to 

NSAIDs and/or IAGCs for active TMJ arthritis. 

Methotrexate is conditionally recommended as a preferred agent over 

leflunomide. 

TMJ is a high-risk joint due to major impact on activities of daily living, and, thus, early 

use of csDMARD therapy is encouraged. The limited evidence available supports the use of 

methotrexate53. However, because not all patients tolerate methotrexate well, leflunomide is 

recommended as an alternative, if needed. 

bDMARDs 

bDMARDs are conditionally recommended for inadequate response or intolerance 

to NSAIDs and/or IAGCs and/or at least one csDMARD for active TMJ arthritis. 

There is no preferred bDMARD. 
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Voting panelists deferred recommending a specific bDMARD because current studies of 

TMJ arthritis have been small and observational48, 54. TNFi have been most commonly used. As 

noted earlier, the use of IL-1 inhibitors is restricted to the treatment of sJIA. 

CF Note 

SYSTEMIC JIA (sJIA) WITH AND WITHOUT MACROPHAGE ACTIVATION SYNDROME 

(MAS) (Figure 3) 

sJIA is recognized as distinct from all other categories of JIA due to fever, rash and visceral 

involvement and is considered by some to be an autoinflammatory disorder55. Disease 

pathogenesis and cytokine involvement are different from other categories56-58. Up to 40% of 

cases of sJIA are associated with MAS, a secondary hemophagocytic syndrome that is a life-

threatening complication requiring urgent recognition and treatment. MAS presents with fevers, 

high ferritin, cytopenias, elevated liver function tests (LFTs), low fibrinogen and high 

triglycerides59, 60. As MAS may occur at any point during the disease course, careful monitoring 

is necessary for children with or without MAS at presentation. 

Initial therapy: sJIA without MAS 

bDMARDs 

IL-1 and IL-6 inhibitors are conditionally recommended as initial monotherapy for 

sJIA without MAS. 

There is no preferred agent. 

IL-1 and IL-6 inhibitors are extremely effective and well-tolerated treatments for sJIA 56-58 

and have been rapidly adopted in clinical practice61, 62. Use of IL-1 and IL-6 inhibitors to treat 

sJIA has allowed for marked reduction in glucocorticoid use56, 57, 63. Patients/caregivers agreed 
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with this recommendation, given historical delays and limits in clinical response and toxicities 

from other medications before the bDMARD era. 

Some voting panelists preferred starting with a short-acting agent such as anakinra, but 

in the absence of controlled studies, no preferred agent was endorsed. Patients/caregivers 

noted preference for fewer injections, if possible. As response to individual agents is variable, 

switching amongst and between IL-1 and IL-6 inhibitors, when needed, for lack of efficacy or 

poor tolerability is appropriate. 

Concerns were expressed about a highly fatal lung disease observed in some children 

with sJIA, most treated with bDMARDs. Observed risk factors include younger children with 

MAS, children with a history of reactions to tocilizumab and those with trisomy 2164, 65. The exact 

etiology for sJIA-associated lung disease and recommendations for screening remain under 

investigation. Affected children often present with acute digital clubbing, which should raise 

immediate concern64, 65. However, voting panelists noted the need to balance the effectiveness 

and relative safety of bDMARDs with the rarity of this serious outcome. Voting panelists were 

also motivated by the extent of morbidity from undertreated sJIA and glucocorticoid-associated 

toxicities before the bDMARD era66, 67. 

NSAIDs are conditionally recommended as initial monotherapy for sJIA without 

MAS. 

Studies suggest that a small proportion of patients with sJIA will respond to NSAIDs 

alone68. Patients/caregivers agreed with a short trial of NSAIDs for those children. If clinical 

response is not rapid and complete, rapid escalation of therapy is recommended. Voting 

panelists could not agree on the appropriate duration of initial use before escalating therapy, as 

many panelists avoid the use of NSAIDs altogether for sJIA. 



19 
 

Glucocorticoids 

Oral glucocorticoids are conditionally recommended against as initial 

monotherapy for sJIA without MAS. 

In most cases, oral glucocorticoids should not be used as initial monotherapy and, if 

used, should be limited to the lowest effective dose for the shortest duration possible. This 

recommendation is conditional as bDMARDs may not always be immediately available, and 

glucocorticoids may help control systemic and joint manifestations until IL-1 or IL-6 inhibitors 

can be started. 

csDMARDs 

csDMARDs are strongly recommended against as initial monotherapy for sJIA 

without MAS. 

This recommendation is strong despite limited evidence as authors took note of multiple 

small studies of sJIA that documented lack of efficacy at controlling systemic features that are 

typically present at onset of disease, leading to a continued need for glucocorticoids62, 69. 

csDMARDs can be considered in combination with bDMARDs for children with prominent 

arthritis70. In areas where biologic therapy is not rapidly attainable, thalidomide has been used 

to treat sJIA71. However, given ready bDMARD availability in North America and risks of 

thalidomide toxicity, use of thalidomide was not considered as part of these guidelines. 

Subsequent therapy: sJIA without MAS 

IL-1 and IL-6 inhibitors are strongly recommended over a single or combination of 

csDMARDs for inadequate response or intolerance to NSAIDs and/or glucocorticoids for 

sJIA without MAS. 
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Most physicians and patients/caregivers preferred quickly starting IL-1 or IL-6 inhibitors 

for insufficient response to NSAIDs or glucocorticoids62. Panel members were persuaded by 

trials that documented resolution of systemic signs and ability to discontinue glucocorticoids 56, 

72-74 

For sJIA without MAS with an inadequate response to IL-1 or IL-6 inhibitors and 

residual arthritis, the addition of a csDMARD or a switch to different bDMARD is strongly 

recommended over use of chronic glucocorticoids. 

There is no preferred agent. 

Given the potential toxicities from chronic glucocorticoids19, patients should receive 

steroid-sparing treatments for residual arthritis. Many options exist (e.g., adding methotrexate, 

switching to abatacept or TNFi) and ample evidence supports the use of DMARDs for sJIA-

associated synovitis22, 75. 

Initial therapy: sJIA with MAS 

bDMARDs 

Infections can trigger MAS; therefore, all persons with MAS should be evaluated for infection 

concurrently with or prior to therapy76, 77.  

IL-1 or IL-6 inhibitors are conditionally recommended over calcineurin inhibitors 

alone to achieve inactive disease and resolution of MAS for sJIA and MAS. 

There is no preferred agent. 

IL-1 and IL-6 inhibitors have proven to be very helpful in the treatment of sJIA and 

MAS78-80. Some voting panelists noted that monotherapy may not be sufficient for severely ill 
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individuals79. Some may require bDMARDs combined with glucocorticoids and calcineurin 

inhibitors to control MAS81. 

Glucocorticoids 

Glucocorticoids are conditionally recommended as part of initial treatment of sJIA 

with MAS. 

The benefits of glucocorticoids for MAS often outweigh their risks, even in patients whose MAS 

is triggered by infection. Systemic glucocorticoids may be necessary for severely ill individuals 

because they can have a rapid onset of action. However, although treatment with high dose 

glucocorticoids may be required for disease control, subsequent glucocorticoid therapy should 

be limited to the lowest effective dose for the shortest duration possible. Longer-term 

glucocorticoid therapy in childhood is not appropriate because of its effects on bone health and 

growth19. 

Inactive sJIA with or without history of MAS 

Tapering and discontinuing glucocorticoids is strongly recommended after 

inactive disease has been attained for sJIA. 

The risk of flare from sJIA that is well controlled is considerably outweighed by possible 

harms from chronic glucocorticoid use, even at low doses, accounting for this strong 

recommendation82. If a patient is on both DMARDs and glucocorticoids, systemic 

glucocorticoids should be tapered and discontinued first before attempting to taper bDMARDs or 

csDMARDs. It is unclear how soon or rapidly these can be safely discontinued in inactive 

disease for sJIA. 
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Tapering and discontinuing bDMARDs is conditionally recommended after 

inactive disease has been attained for sJIA. 

Children with sJIA and inactive disease states may be able to maintain these states on 

lower doses of bDMARDS or after stopping them70,83.  It is unclear how soon after achievement 

of inactive disease these can be tapered. No method of tapering is specified (e.g., decreasing 

dosage vs. spacing out intervals between doses) given lack of evidence, but patients/caregivers 

tended to prefer spacing out intervals82. 

DISCUSSION 

The recommendations presented in this work are a companion to those published in 20193, 4 

and cover areas not previously addressed: oligoarthritis, TMJ arthritis and sJIA with and without 

MAS. In many ways, one must view this guideline as a map for future study. Most of the 

available evidence was very low quality for the relevant PICO questions, contributing to 22/33 of 

the recommendations being conditional. None of the recommendations was supported by 

moderate or high-quality evidence. Similar to the 2019 guidelines, recommendations are 

grouped based on disease phenotype and not by specific classification criteria, reflecting clinical 

practice where disease characteristics, severity and risk of damage generally drive treatment 

decisions. These recommendations differ quite substantially from those published in 2011 and 

20131, 2, reflecting increased experience with and availability of bDMARDs as well as a deeper 

understanding of JIA pathogenesis and long-term risks of undertreatment. 

 

The voting and patient/caregiver panels both engaged in vigorous discussions over the use of 

NSAIDs and oral glucocorticoids84 in the treatment of JIA, regardless of phenotype. Given the 

availability of safer, effective alternatives, both panels agreed that these medications should be 
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used sparingly and largely as a bridge until more definitive treatment is available. This is a 

marked change from previous clinical practice where both were mainstays of treatment and 

subsequent risk of chronic disability was high.85, 86 

  

Another major change in recommendation for the treatment of sJIA is the use of bDMARDs as 

initial treatment or upon inadequate response to a short course of NSAIDs. The addition of 

csDMARDs is only recommended for persistent synovitis despite treatment with bDMARDs. 

This recommendation reflects growing understanding about the roles of specific cytokines in this 

disease and the ability to induce remission with targeted therapy against IL-6 and IL-158, 70, 87. 

Reports of a highly fatal lung disease in some bDMARD-treated young children with sJIA 

temper this enthusiasm, and additional investigation is required to determine what role, if any, 

bDMARDs play in the pathogenesis of this complication64, 65. 

 

This guideline’s focus on oligoarthritis complements previously published recommendations for 

polyarthritis3. However, it was clear in voting panel discussions that the number of involved 

joints alone was insufficient to tailor treatment decisions. Specific involvement of key joints (e.g., 

TMJ, wrist, sacroiliac, hip and ankle) and other features (e.g., erosions) were considered 

reasonable justification for early escalation of therapy88. This approach is reflected in a distinct 

set of recommendations specifically addressing TMJ arthritis. 

 

The use of IAGCs was extensively discussed. Recommendations from 2011 and 2019 to 

preferentially use triamcinolone hexacetonide for oligoarthritis were reaffirmed, 1, 3 while no 

specific formulation for TMJ IAGC injection was noted. Triamcinolone hexacetonide has been 
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shown to be superior to alternative injectable glucocorticoids in achieving and maintaining 

remission in children with JIA16-18. Triamcinolone hexacetonide has been commercially 

unavailable in the U.S. for many years, forcing physicians to consider less effective, more toxic 

or more costly alternatives. However, very recently the FDA allowed the importation of one 

particular formulation of triamcinolone hexacetonide specifically for joint injections in patients 

with JIA, to address an identified unmet medical need89.  

There is much that remains to be learned. Studies that lead to high quality data to fill in the 

evidentiary gaps must be done (see Supplemental Appendix 6). Important areas remain with 

little or no evidence to guide management, setting a road map for future investigation. Head-to-

head trials are needed to understand the optimal order and roles of csDMARDs and bDMARDs 

for children with JIA. We need improved understanding of which class of medication is best for a 

particular child allowing for more precise treatment and less time before remission is attained. 

Biosimilars were not addressed in these guidelines, as these medications were not included in 

the literature review, and there was no available evidence assessing their use in JIA. More 

widespread use of biosimilars will add more questions about their relative safety and 

effectiveness in children who start or switch to them for JIA. 

Patient/caregiver input was instrumental in creating these recommendations. Several major 

themes emerged from their participation. Patients/caregivers stressed the need for 

individualizing treatments because what works for one does not work for all90. To facilitate 

individualization, no rigid time frames were required for an advancement of treatment. Moving 

quickly may be needed for a patient who is rapidly worsening, while moving slower may be 

appropriate for somebody who has improved substantially but not fully. Panel participants 

emphasized the critical importance of shared decision-making that considers patients’ and 

caregivers’ values, goals, and preferences91. The depth and breadth of impact that JIA has on 
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the lives and well-being of affected children and their families cannot be overstated92, 93. 

Hopefully in the future, more effective, reliable treatments will be available for JIA94.  

  

This guideline breaks new ground in recommending treatment withdrawal for children with sJIA, 

who may have lower risks of flare than other forms of JIA95, 96. As we look toward the future, we 

can only hope that similar recommendations around tapering medications can be made for 

every JIA category.  Biomarkers are needed that can help distinguish between disease that is 

treated from that which has completely resolved as currently the risk of relapse remains high 

upon medication tapering. 

The low quality of evidence supporting these recommendations underscores the importance of 

clinical judgment and shared decision-making in everyday care of individuals with JIA. Similarly, 

these guidelines and the many uncertainties therein represent a powerful reminder of the need 

for more high-quality evidence to support (or refute) current practices and improve the 

management and well-being of all individuals living with JIA. 
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Table 1: Strength of recommendations/quality of supporting evidence 

Arthritis 
Phenotype 

Strength of Recommendation Quality of Supporting Evidence 

Number of  

Recommendations 

Conditional Strong Very 

Low 

Low Moderate High 

Oligoarthritis 9 4 4 6 2 0 0 

TMJ Arthritis 6 4 1 5 0 0 0 

Systemic JIA 10 5 4 9 0 0 0 

Total 22 13 9 20 2 0 0 
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Table 2: Classes of 
interventions 

 

 
Nonsteroidal anti-inflammatory 
drugs (NSAIDs) 

Any at therapeutic dosing [Ibuprofen, Naproxen, Tolmetin, 
Indomethacin, Meloxicam, Nabumetone, Diclofenac, 
Piroxicam, Etodolac, Celecoxib] 

Conventional synthetic disease 
modifying anti-rheumatic drugs 
(csDMARDs) 

Methotrexate, Sulfasalazine, Hydroxychloroquine, 
Leflunomide, Calcineurin inhibitors [cyclosporin A, 
tacrolimus] 

Biologic DMARDs (bDMARDs) Tumor necrosis factor alpha inhibitors (TNFi): 
Adalimumab, Etanercept, Infliximab, Golimumab, 
Certolizumab pegol 

Other Biologic Response Modifiers (OBRM): Abatacept, 
Tocilizumab, Anakinra, Canakinumab  

Targeted synthetic DMARD 
(tsDMARD) 

JAK inhibitor: Tofacitinib 

Glucocorticoids Oral: Any 

Intravenous: Any 

Intraarticular: Triamcinolone Acetonide, Triamcinolone 
Hexacetonide 
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Table 3: Oligoarthritis 

   

Recommendations Certainty 
of 
Evidence 

Based on the evidence 
report(s) of the following 
PICO(s)  

Evidence 
table(s) 
on 
page(s) 

A trial of consistent NSAIDs is 
conditionally recommended as 
part of initial therapy. 

Very Low PICO 1: In children with 
oligoarticular JIA, should a trial 
of consistent NSAIDs be 
recommended? 

  

6-9 

Intra-articular glucocorticoids 
(IAGCs) are strongly 
recommended as part of initial 
therapy. 

  

Very Low PICO 2: In children with 
oligoarticular JIA, should adding 
intraarticular glucocorticoids to 
initial therapy be 
recommended? 

  

10-19 

Triamcinolone hexacetonide 
(THA) is strongly 
recommended as the preferred 
agent. 

Low 

  

PICO 4: In children with 
oligoarticular JIA, should a 
specific steroid type be 
recommended for intraarticular 
injection? 

  

21-27 

Oral glucocorticoids are 
conditionally recommended 
against as part of initial therapy 

Very low PICO 3: In children with 
oligoarticular JIA, should adding 
oral steroids to initial therapy be 
recommended? 

19-20 

csDMARDs are strongly 
recommended if there is an 
inadequate response to 
scheduled NSAIDs and/or 
IAGCs. 

Low (MTX) 

Very Low 
(Lef, Sulfa, 
Hydroxy) 

PICO 5. In children with 
oligoarticular JIA, should 
DMARD therapies be 
recommended, and should 
there be any preferred order of 
treatment: methotrexate 
(subcutaneous or oral), 

28-41 
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Methotrexate is conditionally 
recommended as a preferred 
agent over leflunomide, 
sulfasalazine and 
hydroxychloroquine (in that 
order). 

leflunomide, sulfasalazine, 
and/or hydroxychloroquine? 

bDMARDs are strongly 
recommended if there is an 
inadequate response or 
intolerance to NSAIDs and/or 
IAGC and at least one 
csDMARD. 

------------------------------------------ 

There is no preferred bDMARD. 

Very Low PICO 6. In children with 
oligoarticular JIA, should 
biologic therapies be 
recommended, and should 
there be any preferred order of 
treatment: anti-TNF treatment, 
biologic treatments with other 
mechanisms of action? 

  

42-47 

Consideration of risk factors for 
poor outcome (e.g., involvement 
of ankle, wrist, hip and/or TMJ, 
presence of erosive disease, 
delay in diagnosis, elevated 
inflammatory markers, 
symmetric disease) is 
conditionally recommended to 
guide treatment decisions. 

Very low PICO 9. In children with 
oligoarticular JIA, should poor 
prognostic features alter the 
treatment paradigm? 

--------------------------- 

PICO 19. In children with JIA 
with active TMJ arthritis, should 
poor prognostic features alter 
the treatment paradigm? 

51-52,  

 
 

60 

Use of validated disease activity 
measures is conditionally 
recommended to guide 
treatment decisions, especially 
to facilitate treat-to-target 
approaches. 

Very low PICO 10. In children with 
oligoarticular JIA, should 
disease activity measures alter 
the treatment paradigm? 

52 
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Table 4: TMJ arthritis 

 

   

Recommendations Certainty 
of 
Evidence 

Based on the evidence 
report(s) of the following 
PICO(s) 

Evidence 
table(s) 
on 
page(s) 

A trial of consistent NSAIDs is 
conditionally recommended as 
part of initial therapy. 

Very Low PICO 11. In children with JIA 
with active TMJ arthritis, should 
a trial of consistent NSAIDs be 
recommended and should there 
be any preferred NSAID 
treatment? 

53 

IAGCs are conditionally 
recommended as part of initial 
therapy. 

  

  

------------------------------------------ 

 

There is no preferred agent. 

Very low 

  

  

  

  

  

Very low 

PICO 12. In children with JIA 
with active TMJ arthritis, should 
adding intraarticular 
glucocorticoids to initial therapy 
be recommended? 

-------------------------------------------- 

  

PICO 14. In children with JIA 
with active TMJ arthritis, should 
a specific steroid type be 
recommended for intraarticular 
injection? 

53-57 

  

  

  

  

  

  

58 

Oral glucocorticoids are 
conditionally recommended 
against as part of initial therapy. 

Very low PICO 13. In children with JIA 
with active TMJ arthritis, should 
adding oral glucocorticoids to 
initial therapy be recommended? 

58 

csDMARDs are strongly 
recommended for inadequate 
response or intolerance to 
NSAIDs and/or IAGCs. 

------------------------------------------ 

Very low PICO 15. In children with JIA 
with active TMJ arthritis, should 
DMARD therapies be 
recommended, and should there 
be any preferred order of 
treatment: methotrexate 

58-59 
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Methotrexate is conditionally 
recommended as a preferred 
agent over leflunomide. 

(subcutaneous and oral), 
leflunomide, sulfasalazine, 
and/or hydroxychloroquine? 

bDMARDs are conditionally 
recommended for inadequate 
response or intolerance to 
NSAIDs and/or IAGCs and at 
least one csDMARD. 

------------------------------------------ 

There is no preferred biologic 
agent. 

Very low PICO 16. In children with JIA 
with active TMJ arthritis, should 
systemic biologic therapies be 
recommended, and should there 
be any preferred order of 
treatment: anti TNF, biologic 
treatments with other 
mechanisms of action? 

59 

Consideration of poor 
prognostic features (e.g., 
involvement of ankle, wrist, hip 
and/or TMJ, presence of 
erosive disease, delay in 
diagnosis, elevated 
inflammatory markers, 
symmetric disease) is 
conditionally recommended to 
guide treatment decisions. 

Very low PICO 19. In children with JIA 
with active TMJ arthritis, should 
poor prognostic features alter 
the treatment paradigm? 

  

60 
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Table 5: sJIA without MAS 

 

   

Recommendations Certainty 
of 
Evidence 

Based on the evidence report(s) 
of the following PICO(s) 

Evidence 
table(s) 
on 
page(s) 

NSAIDs are conditionally 
recommended as initial 
monotherapy. 

  

Oral glucocorticoids are 
conditionally recommended 
against as initial 
monotherapy. 

Very low PICO 20: In patients with 
treatment naïve, newly diagnosed 
sJIA without MAS, should non-
DMARD treatment (NSAIDs, 
glucocorticoids) be used as initial 
therapy? 

61-67 

csDMARDs are strongly 
recommended against as 
initial monotherapy. 

Very low PICO 21. In patients with 
treatment naïve, newly diagnosed 
sJIA without MAS, should DMARD 
treatment (methotrexate, 
calcineurin inhibitor) be used as 
initial therapy and is there a 
preferred order? 

67-68 

Biologic DMARDs (IL-1 and 
IL-6 inhibitors) are 
conditionally recommended 
as initial monotherapy. 

------------------------------------- 

There is no preferred agent 

Very low PICO 22. In patients with 
treatment naïve, newly diagnosed 
sJIA without MAS, should biologic 
treatment (Anakinra, 
Canakinumab, Tocilizumab or 
others) be used as initial therapy 
and is there a preferred order? 

69-71 

IL-1 and IL-6 inhibitors are 
strongly recommended over 
a single or combination of 
csDMARDs for inadequate 
response or intolerance to 

Very low PICO 23. In patients with sJIA 
without MAS who do not respond 
to initial therapy with non-biologic 
treatments (NSAIDs, 
glucocorticoids, DMARDs), should 

72-130 
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NSAIDs and/or 
glucocorticoids. 

non-biologic treatments be 
combined or biologic treatment 
started? 

For sJIA without MAS with an 
inadequate response to IL-1 
or IL-6 inhibitors and residual 
arthritis, the addition of a 
csDMARD or a switch to a 
different bDMARD is strongly 
recommended over use of 
chronic glucocorticoids.  
-------------------------------------
There is no preferred agent. 

Very low PICO 27. In sJIA patients who 
cannot achieve inactive disease 
despite treatment with both IL-1 
and IL-6 agents and/or are 
chronically steroid dependent, is 
chronic stable steroid treatment 
superior to non-steroid treatments 
(cytoxan or abatacept or rituximab 
or IVIG or mesenchymal stem cell 
transplant or bone marrow 
transplant) at achievement of 
inactive disease, achievement of 
partial response, growth, ability to 
taper/discontinue steroids, and 
minimize side effects/medication 
toxicity? 

138 
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Table 6: sJIA with MAS 

 

   

Recommendations Certainty 
of 
Evidence 

Based on the evidence report(s) 
of the following PICO(s) 

Evidence 
table(s) 
on 
page(s) 

*Formal recommendation 
deferred 

Very low PICO 24. In patients with sJIA, does 
the presence of subclinical MAS 
alter the treatment paradigm? 

130 

IL-1 and IL-6 inhibitors are 
conditionally 
recommended over 
calcineurin inhibitors alone, 
in order to achieve inactive 
disease and resolution of 
MAS. 

-------------------------------------- 

There is no preferred agent. 

  

Glucocorticoids are 
conditionally 
recommended as part of 
initial treatment of sJIA with 
MAS 

Very low PICO 25.  In patients with sJIA and 
overt MAS, Is biologic therapy 
superior to calcineurin inhibitors in 
achievement of inactive disease and 
resolution of MAS? 

131-136 

*Formal recommendation 
deferred 

Very low PICO 26. For non-response or 
partial response to biologic therapy, 
is addition of calcineurin inhibitor 
superior to etoposide or IVIG or 
plasmapheresis at achievement of 
inactive disease, resolution of MAS? 

137-138 

bDMARDs or csDMARDs 
are strongly recommended 
over chronic glucocorticoids 

Very low PICO 27. In sJIA patients who 
cannot achieve inactive disease 
despite treatment with both IL-1 and 

138 
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for residual arthritis and an 
incomplete response to IL-1 
and/or IL-6 inhibitors. 

-------------------------------------- 

  

There is no preferred agent. 

IL-6 agents and/or are chronically 
steroid dependent, is chronic stable 
steroid treatment superior to non-
steroid treatments (cytoxan or 
abatacept or rituximab or IVIG or 
mesenchymal stem cell transplant or 
bone marrow transplant) at 
achievement of inactive disease, 
achievement of partial response, 
growth, ability to taper/discontinue 
steroids, and minimize side 
effects/medication toxicity? 
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Table 7: sJIA inactive 
disease 

 

   

Recommendations Certainty 
of 
Evidence 

Based on the evidence report(s) of 
the following PICO(s) 

Evidence 
table(s) on 
page(s) 

Tapering and discontinuing 
glucocorticoids is strongly 
recommended after 
inactive disease has been 
attained 

Very low PICO 28. In sJIA patients with 
inactive disease treated with oral 
steroids, is taper to discontinuation of 
steroids superior to continuing long-
term stable dose steroids for 
preventing disease flare and 
minimizing side effects/medication 
toxicity? 

139 

Tapering and discontinuing 
bDMARDs is conditionally 
recommended after 
inactive disease has been 
attained. 

Very low PICO 29: In sJIA patients in clinical 
remission on biologic monotherapy, 
is tapering by decreasing dose 
superior to tapering dosing interval at 
preventing disease exacerbation, 
preventing development of anti-drug 
antibodies and minimizing 
medication toxicity? 

140-143 
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Figure 2. Treatment algorithm for TMJ arthritis 
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Figure 3. Treatment algorithm for systemic JIA 

 
 
 
 
  



40 
 

 

REFERENCES 
1. Beukelman T, Patkar NM, Saag KG, et al. 2011 American College of Rheumatology 
recommendations for the treatment of juvenile idiopathic arthritis: initiation and safety monitoring 
of therapeutic agents for the treatment of arthritis and systemic features. Arthritis Care Res 
(Hoboken).2011;63(4):465-82.  
2. Ringold S, Weiss PF, Beukelman T, et al. 2013 update of the 2011 American College of 
Rheumatology recommendations for the treatment of juvenile idiopathic arthritis: 
recommendations for the medical therapy of children with systemic juvenile idiopathic arthritis 
and tuberculosis screening among children receiving biologic medications. Arthritis Care Res 
(Hoboken).2013;65(10):1551-63.  
3. Ringold S, Angeles-Han ST, Beukelman T, et al. 2019 American College of 
Rheumatology/Arthritis Foundation Guideline for the Treatment of Juvenile Idiopathic Arthritis: 
Therapeutic Approaches for Non-Systemic Polyarthritis, Sacroiliitis, and Enthesitis. Arthritis 
Rheumatol.2019;71(6):846-863.  
4. Angeles-Han ST, Ringold S, Beukelman T, et al. 2019 American College of 
Rheumatology/Arthritis Foundation Guideline for the Screening, Monitoring, and Treatment of 
Juvenile Idiopathic Arthritis-Associated Uveitis. Arthritis Care Res (Hoboken).2019;71(6):703-
716.  
5. Onel KH, D.;Shenoi,S;. 2021 American College of Rheumatology Guideline for the 
Treatment of Juvenile Idiopathic Arthritis (JIA): Therapeutic Approaches for Oligoarthritis, 
Temporomandibular Joint Arthritis (TMJ), and Systemic JIA, Medication Monitoring, 
Immunizations and Non-Pharmacologic Therapies. presented at: ACR Convergence; 
11/08/2020 2020;  
6. Andrews JC, Schunemann HJ, Oxman AD, et al. GRADE guidelines: 15. Going from 
evidence to recommendation-determinants of a recommendation's direction and strength. J Clin 
Epidemiol.2013;66(7):726-35.  
7. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: an emerging consensus on rating quality 
of evidence and strength of recommendations. BMJ.2008;336(7650):924-6.  
8. Brouwers MC, Kho ME, Browman GP, et al. AGREE II: advancing guideline 
development, reporting and evaluation in health care. CMAJ.2010;182(18):E839-42.  
9. Petty RE, Southwood TR, Baum J, et al. Revision of the proposed classification criteria 
for juvenile idiopathic arthritis: Durban, 1997. J Rheumatol.1998;25(10):1991-4.  
10. Chhabra A, Oen K, Huber AM, et al. Real-World Effectiveness of Common Treatment 
Strategies for Juvenile Idiopathic Arthritis: Results From a Canadian Cohort. Arthritis Care Res 
(Hoboken).2020;72(7):897-906.  
11. Brik R, Gepstein V, Berkovitz D. Low-dose methotrexate treatment for oligoarticular 
juvenile idiopathic arthritis nonresponsive to intra-articular corticosteroids. Clin 
Rheumatol.2005;24(6):612-4.  
12. Kvien TK, Hoyeraal HM, Sandstad B. Naproxen and acetylsalicylic acid in the treatment 
of pauciarticular and polyarticular juvenile rheumatoid arthritis. Assessment of tolerance and 
efficacy in a single-centre 24-week double-blind parallel study. Scand J 
Rheumatol.1984;13(4):342-50.  
13. de Oliveira Sato J, Albuquerque Pedrosa Fernandes T, Bicalho do Nascimento C, et al. 
Probability of remission of juvenile idiopathic arthritis following treatment with steroid joint 
injection. Clin Exp Rheumatol.2014;32(2):291-6.  
14. Marti P, Molinari L, Bolt IB, et al. Factors influencing the efficacy of intra-articular steroid 
injections in patients with juvenile idiopathic arthritis. Eur J Pediatr.2008;167(4):425-30.  



41 
 

15. Breit W, Frosch M, Meyer U, et al. A subgroup-specific evaluation of the efficacy of 
intraarticular triamcinolone hexacetonide in juvenile chronic arthritis. J 
Rheumatol.2000;27(11):2696-702.  
16. Zulian F, Martini G, Gobber D, et al. Comparison of intra-articular triamcinolone 
hexacetonide and triamcinolone acetonide in oligoarticular juvenile idiopathic arthritis. 
Rheumatology (Oxford).2003;42(10):1254-9.  
17. Zulian F, Martini G, Gobber D, et al. Triamcinolone acetonide and hexacetonide intra-
articular treatment of symmetrical joints in juvenile idiopathic arthritis: a double-blind trial. 
Rheumatology (Oxford).2004;43(10):1288-91.  
18. Eberhard BA, Sison MC, Gottlieb BS, et al. Comparison of the intraarticular 
effectiveness of triamcinolone hexacetonide and triamcinolone acetonide in treatment of juvenile 
rheumatoid arthritis. J Rheumatol.2004;31(12):2507-12.  
19. Guzman J, Kerr T, Ward LM, et al. Growth and weight gain in children with juvenile 
idiopathic arthritis: results from the ReACCh-Out cohort. Pediatr Rheumatol Online 
J.2017;15(1):68.  
20. Sadeghi P AY, Ziaee V, Moayeri H. Adrenal Insufficiency in Children with Juvenile 
Idiopathic Arthritis (JIA) Treated with Prednisolone. J Compr Ped.2019;10(2):e64681.  
21. Ravelli A, Davi S, Bracciolini G, et al. Intra-articular corticosteroids versus intra-articular 
corticosteroids plus methotrexate in oligoarticular juvenile idiopathic arthritis: a multicentre, 
prospective, randomised, open-label trial. Lancet.2017;389(10072):909-916.  
22. Albarouni M, Becker I, Horneff G. Predictors of response to methotrexate in juvenile 
idiopathic arthritis. Pediatr Rheumatol Online J.2014;12:35.  
23. Bava C, Mongelli F, Pistorio A, et al. A prediction rule for lack of achievement of inactive 
disease with methotrexate as the sole disease-modifying antirheumatic therapy in juvenile 
idiopathic arthritis. Pediatr Rheumatol Online J.2019;17(1):50.  
24. Franova J, Fingerhutova S, Kobrova K, et al. Methotrexate efficacy, but not its 
intolerance, is associated with the dose and route of administration. Pediatr Rheumatol Online 
J.2016;14(1):36.  
25. Imundo LF, Jacobs JC. Sulfasalazine therapy for juvenile rheumatoid arthritis. J 
Rheumatol.1996;23(2):360-6.  
26. Foeldvari I, Wierk A. Effectiveness of leflunomide in patients with juvenile idiopathic 
arthritis in clinical practice. J Rheumatol.2010;37(8):1763-7.  
27. Haapasaari J, Kautiainen H, Isomaki H, et al. Hydroxychloroquine does not decrease 
serum methotrexate concentrations in children with juvenile idiopathic arthritis. Arthritis 
Rheum.2005;52(5):1621-2.  
28. Alexeeva E, Dvoryakovskaya T, Denisova R, et al. Comparative analysis of the 
etanercept efficacy in children with juvenile idiopathic arthritis under the age of 4 years and 
children of older age groups using the propensity score matching method. Mod 
Rheumatol.2019;29(5):848-855.  
29. Anink J, Otten MH, Prince FH, et al. Tumour necrosis factor-blocking agents in 
persistent oligoarticular juvenile idiopathic arthritis: results from the Dutch Arthritis and 
Biologicals in Children Register. Rheumatology (Oxford).2013;52(4):712-7.  
30. Tynjala P, Vahasalo P, Tarkiainen M, et al. Aggressive combination drug therapy in very 
early polyarticular juvenile idiopathic arthritis (ACUTE-JIA): a multicentre randomised open-label 
clinical trial. Ann Rheum Dis.2011;70(9):1605-12.  
31. Lovell DJ, Giannini EH, Reiff A, et al. Etanercept in children with polyarticular juvenile 
rheumatoid arthritis. Pediatric Rheumatology Collaborative Study Group. N Engl J 
Med.2000;342(11):763-9.  
32. Mannion ML, Xie F, Horton DB, et al. Biologic Switching among Non-Systemic Juvenile 
Idiopathic Arthritis Patients: A Cohort Study in the Childhood Arthritis and Rheumatology 
Research Alliance Registry. J Rheumatol.2020; 



42 
 

33. Armaroli G, Klein A, Ganser G, et al. Long-term safety and effectiveness of etanercept in 
JIA: an 18-year experience from the BiKeR registry. Arthritis Res Ther.2020;22(1):258.  
34. Horneff G, Klein A, Klotsche J, et al. Comparison of treatment response, remission rate 
and drug adherence in polyarticular juvenile idiopathic arthritis patients treated with etanercept, 
adalimumab or tocilizumab. Arthritis Res Ther.2016;18(1):272.  
35. Minden K, Horneff G, Niewerth M, et al. Time of Disease-Modifying Antirheumatic Drug 
Start in Juvenile Idiopathic Arthritis and the Likelihood of a Drug-Free Remission in Young 
Adulthood. Arthritis Care Res (Hoboken).2019;71(4):471-481.  
36. Kearsley-Fleet L, Davies R, Lunt M, et al. Factors associated with improvement in 
disease activity following initiation of etanercept in children and young people with Juvenile 
Idiopathic Arthritis: results from the British Society for Paediatric and Adolescent Rheumatology 
Etanercept Cohort Study. Rheumatology (Oxford).2016;55(5):840-7.  
37. Ilowite N, Porras O, Reiff A, et al. Anakinra in the treatment of polyarticular-course 
juvenile rheumatoid arthritis: safety and preliminary efficacy results of a randomized multicenter 
study. Clin Rheumatol.2009;28(2):129-37.  
38. Rypdal V, Arnstad ED, Aalto K, et al. Predicting unfavorable long-term outcome in 
juvenile idiopathic arthritis: results from the Nordic cohort study. Arthritis Res 
Ther.2018;20(1):91.  
39. Rypdal V, Guzman J, Henrey A, et al. Validation of prediction models of severe disease 
course and non-achievement of remission in juvenile idiopathic arthritis: part 1-results of the 
Canadian model in the Nordic cohort. Arthritis Res Ther.2019;21(1):270.  
40. Trincianti C, Consolaro A. Outcome Measures for Juvenile Idiopathic Arthritis Disease 
Activity. Arthritis Care Res (Hoboken).2020;72 Suppl 10:150-162.  
41. Ravelli A, Consolaro A, Horneff G, et al. Treating juvenile idiopathic arthritis to target: 
recommendations of an international task force. Ann Rheum Dis.2018;77(6):819-828.  
42. Consolaro A, Ruperto N, Bazso A, et al. Development and validation of a composite 
disease activity score for juvenile idiopathic arthritis. Arthritis Rheum.2009;61(5):658-66.  
43. Tibaldi J, Pistorio A, Aldera E, et al. Development and initial validation of a composite 
disease activity score for systemic juvenile idiopathic arthritis. Rheumatology 
(Oxford).2020;59(11):3505-3514.  
44. Klein A, Minden K, Hospach A, et al. Treat-to-target study for improved outcome in 
polyarticular juvenile idiopathic arthritis. Ann Rheum Dis.2020;79(7):969-974.  
45. Buckley L, Ware E, Kreher G, et al. Outcome Monitoring and Clinical Decision Support in 
Polyarticular Juvenile Idiopathic Arthritis. J Rheumatol.2020;47(2):273-281.  
46. Rahimi H, Twilt M, Herlin T, et al. Orofacial symptoms and oral health-related quality of 
life in juvenile idiopathic arthritis: a two-year prospective observational study. Pediatr Rheumatol 
Online J.2018;16(1):47.  
47. Frid P, Nordal E, Bovis F, et al. Temporomandibular Joint Involvement in Association 
With Quality of Life, Disability, and High Disease Activity in Juvenile Idiopathic Arthritis. Arthritis 
Care Res (Hoboken).2017;69(5):677-686.  
48. Bollhalder A, Patcas R, Eichenberger M, et al. Magnetic Resonance Imaging Followup of 
Temporomandibular Joint Inflammation, Deformation, and Mandibular Growth in Juvenile 
Idiopathic Arthritis Patients Receiving Systemic Treatment. J Rheumatol.2020;47(6):909-916.  
49. Stoll ML, Amin D, Powell KK, et al. Risk Factors for Intraarticular Heterotopic Bone 
Formation in the Temporomandibular Joint in Juvenile Idiopathic Arthritis. J 
Rheumatol.2018;45(9):1301-1307.  
50. Ringold S, Thapa M, Shaw EA, et al. Heterotopic ossification of the temporomandibular 
joint in juvenile idiopathic arthritis. J Rheumatol.2011;38(7):1423-8.  
51. Lochbuhler N, Saurenmann RK, Muller L, et al. Magnetic Resonance Imaging 
Assessment of Temporomandibular Joint Involvement and Mandibular Growth Following 
Corticosteroid Injection in Juvenile Idiopathic Arthritis. J Rheumatol.2015;42(8):1514-22.  



43 
 

52. Resnick CM, Vakilian PM, Kaban LB, et al. Quantifying the Effect of Temporomandibular 
Joint Intra-Articular Steroid Injection on Synovial Enhancement in Juvenile Idiopathic Arthritis. J 
Oral Maxillofac Surg.2016;74(12):2363-2369.  
53. Ince DO, Ince A, Moore TL. Effect of methotrexate on the temporomandibular joint and 
facial morphology in juvenile rheumatoid arthritis patients. Am J Orthod Dentofacial 
Orthop.2000;118(1):75-83.  
54. Stoustrup P, Twilt M, Herlin T. Systemic Treatment for Temporomandibular Joint Arthritis 
in Juvenile Idiopathic Arthritis. J Rheumatol.2020;47(6):793-795.  
55. Ombrello MJ, Arthur VL, Remmers EF, et al. Genetic architecture distinguishes systemic 
juvenile idiopathic arthritis from other forms of juvenile idiopathic arthritis: clinical and 
therapeutic implications. Ann Rheum Dis.2017;76(5):906-913.  
56. De Benedetti F, Brunner HI, Ruperto N, et al. Randomized trial of tocilizumab in 
systemic juvenile idiopathic arthritis. N Engl J Med.2012;367(25):2385-95.  
57. Ruperto N, Brunner HI, Quartier P, et al. Two randomized trials of canakinumab in 
systemic juvenile idiopathic arthritis. N Engl J Med.2012;367(25):2396-406.  
58. Pascual V, Allantaz F, Arce E, et al. Role of interleukin-1 (IL-1) in the pathogenesis of 
systemic onset juvenile idiopathic arthritis and clinical response to IL-1 blockade. J Exp 
Med.2005;201(9):1479-86.  
59. Ravelli A, Minoia F, Davi S, et al. 2016 Classification Criteria for Macrophage Activation 
Syndrome Complicating Systemic Juvenile Idiopathic Arthritis: A European League Against 
Rheumatism/American College of Rheumatology/Paediatric Rheumatology International Trials 
Organisation Collaborative Initiative. Ann Rheum Dis.2016;75(3):481-9.  
60. Minoia F, Davi S, Horne A, et al. Clinical features, treatment, and outcome of 
macrophage activation syndrome complicating systemic juvenile idiopathic arthritis: a 
multinational, multicenter study of 362 patients. Arthritis Rheumatol.2014;66(11):3160-9.  
61. DeWitt EM, Kimura Y, Beukelman T, et al. Consensus treatment plans for new-onset 
systemic juvenile idiopathic arthritis. Arthritis Care Res (Hoboken).2012;64(7):1001-10.  
62. Kimura Y, Grevich S, Beukelman T, et al. Pilot study comparing the Childhood Arthritis & 
Rheumatology Research Alliance (CARRA) systemic Juvenile Idiopathic Arthritis Consensus 
Treatment Plans. Pediatr Rheumatol Online J.2017;15(1):23.  
63. Vastert SJ, de Jager W, Noordman BJ, et al. Effectiveness of first-line treatment with 
recombinant interleukin-1 receptor antagonist in steroid-naive patients with new-onset systemic 
juvenile idiopathic arthritis: results of a prospective cohort study. Arthritis 
Rheumatol.2014;66(4):1034-43.  
64. Schulert GS, Yasin S, Carey B, et al. Systemic Juvenile Idiopathic Arthritis-Associated 
Lung Disease: Characterization and Risk Factors. Arthritis Rheumatol.2019;71(11):1943-1954.  
65. Saper VE, Chen G, Deutsch GH, et al. Emergent high fatality lung disease in systemic 
juvenile arthritis. Ann Rheum Dis.2019;78(12):1722-1731.  
66. Bsila RS, Inglis AE, Ranawat CS. Joint replacement surgery in patients under thirty. J 
Bone Joint Surg Am.1976;58(8):1098-104.  
67. Mertelsmann-Voss C, Lyman S, Pan TJ, et al. US trends in rates of arthroplasty for 
inflammatory arthritis including rheumatoid arthritis, juvenile idiopathic arthritis, and 
spondyloarthritis. Arthritis Rheumatol.2014;66(6):1432-9.  
68. Sura A, Failing C, Sturza J, et al. Patient characteristics associated with response to 
NSAID monotherapy in children with systemic juvenile idiopathic arthritis. Pediatr Rheumatol 
Online J.2018;16(1):2.  
69. Woo P, Southwood TR, Prieur AM, et al. Randomized, placebo-controlled, crossover 
trial of low-dose oral methotrexate in children with extended oligoarticular or systemic arthritis. 
Arthritis Rheum.2000;43(8):1849-57.  
70. Ter Haar NM, van Dijkhuizen EHP, Swart JF, et al. Treatment to Target Using 
Recombinant Interleukin-1 Receptor Antagonist as First-Line Monotherapy in New-Onset 



44 
 

Systemic Juvenile Idiopathic Arthritis: Results From a Five-Year Follow-Up Study. Arthritis 
Rheumatol.2019;71(7):1163-1173.  
71. Lehman TJ, Schechter SJ, Sundel RP, et al. Thalidomide for severe systemic onset 
juvenile rheumatoid arthritis: A multicenter study. J Pediatr.2004;145(6):856-7.  
72. Ruperto N, Quartier P, Wulffraat N, et al. A phase II, multicenter, open-label study 
evaluating dosing and preliminary safety and efficacy of canakinumab in systemic juvenile 
idiopathic arthritis with active systemic features. Arthritis Rheum.2012;64(2):557-67.  
73. Lovell DJ, Giannini EH, Reiff AO, et al. Long-term safety and efficacy of rilonacept in 
patients with systemic juvenile idiopathic arthritis. Arthritis Rheum.2013;65(9):2486-96.  
74. Quartier P, Allantaz F, Cimaz R, et al. A multicentre, randomised, double-blind, placebo-
controlled trial with the interleukin-1 receptor antagonist anakinra in patients with systemic-onset 
juvenile idiopathic arthritis (ANAJIS trial). Ann Rheum Dis.2011;70(5):747-54.  
75. Otten MH, Prince FH, Anink J, et al. Effectiveness and safety of a second and third 
biological agent after failing etanercept in juvenile idiopathic arthritis: results from the Dutch 
National ABC Register. Ann Rheum Dis.2013;72(5):721-7.  
76. Davies SV, Dean JD, Wardrop CA, et al. Epstein-Barr virus-associated 
haemophagocytic syndrome in a patient with juvenile chronic arthritis. Br J 
Rheumatol.1994;33(5):495-7.  
77. McPeake JR, Hirst WJ, Brind AM, et al. Hepatitis A causing a second episode of virus-
associated haemophagocytic lymphohistiocytosis in a patient with Still's disease. J Med 
Virol.1993;39(2):173-5.  
78. Aytac S, Batu ED, Unal S, et al. Macrophage activation syndrome in children with 
systemic juvenile idiopathic arthritis and systemic lupus erythematosus. Rheumatol 
Int.2016;36(10):1421-9.  
79. Eloseily EM, Weiser P, Crayne CB, et al. Benefit of Anakinra in Treating Pediatric 
Secondary Hemophagocytic Lymphohistiocytosis. Arthritis Rheumatol.2020;72(2):326-334.  
80. Ohmura SI, Uehara K, Yamabe T, et al. Successful use of short-term add-on tocilizumab 
for refractory adult-onset still's disease with macrophage activation syndrome despite treatment 
with high-dose glucocorticoids, cyclosporine, and etoposide. Mod Rheumatol Case 
Rep.2020;4(2):202-207.  
81. Sonmez HE, Demir S, Bilginer Y, et al. Anakinra treatment in macrophage activation 
syndrome: a single center experience and systemic review of literature. Clin 
Rheumatol.2018;37(12):3329-3335.  
82. Shenoi S, Nanda K, Schulert GS, et al. Physician practices for withdrawal of medications 
in inactive systemic juvenile arthritis, Childhood Arthritis and Rheumatology Research Alliance 
(CARRA) survey. Pediatr Rheumatol Online J.2019;17(1):48.  
83. Quartier P, Alexeeva E, Tamas C, et al. Tapering Canakinumab Monotherapy in Patients 
with Systemic Juvenile Idiopathic Arthritis in Clinical Remission: Results from an Open-label, 
Randomized Phase IIIb/IV Study. Arthritis Rheumatol.2020; 
84. Rice JB, White AG, Scarpati LM, et al. Long-term Systemic Corticosteroid Exposure: A 
Systematic Literature Review. Clin Ther.2017;39(11):2216-2229.  
85. Zak M, Pedersen FK. Juvenile chronic arthritis into adulthood: a long-term follow-up 
study. Rheumatology (Oxford).2000;39(2):198-204.  
86. Oen K, Malleson PN, Cabral DA, et al. Disease course and outcome of juvenile 
rheumatoid arthritis in a multicenter cohort. J Rheumatol.2002;29(9):1989-99.  
87. Yokota S, Imagawa T, Mori M, et al. Efficacy and safety of tocilizumab in patients with 
systemic-onset juvenile idiopathic arthritis: a randomised, double-blind, placebo-controlled, 
withdrawal phase III trial. Lancet.2008;371(9617):998-1006.  
88. Al-Matar MJ, Petty RE, Tucker LB, et al. The early pattern of joint involvement predicts 
disease progression in children with oligoarticular (pauciarticular) juvenile rheumatoid arthritis. 
Arthritis Rheum.2002;46(10):2708-15.  



45 
 

89. Triamcinolone Hexacetonide. 
https://www.accessdata.fda.gov/scripts/drugshortages/dsp_ActiveIngredientDetails.cfm?AI=Tria
mcinolone%20Hexacetonide%20Injectable%20Suspension%20(Aristospan)&st=c 
90. Lipstein EA, Muething KA, Dodds CM, et al. "I'm the one taking it": adolescent 
participation in chronic disease treatment decisions. J Adolesc Health.2013;53(2):253-9.  
91. Lipstein EA, Lovell DJ, Denson LA, et al. Parents' information needs and influential 
factors when making decisions about TNF-alpha inhibitors. Pediatr Rheumatol Online 
J.2016;14(1):53.  
92. Foster HE, Marshall N, Myers A, et al. Outcome in adults with juvenile idiopathic arthritis: 
a quality of life study. Arthritis Rheum.2003;48(3):767-75.  
93. Gomez-Ramirez O, Gibbon M, Berard R, et al. A recurring rollercoaster ride: a 
qualitative study of the emotional experiences of parents of children with juvenile idiopathic 
arthritis. Pediatr Rheumatol Online J.2016;14(1):13.  
94. Brunner HI, Schanberg LE, Kimura Y, et al. New Medications Are Needed for Children 
With Juvenile Idiopathic Arthritis. Arthritis Rheumatol.2020;72(11):1945-1951.  
95. Glerup M, Rypdal V, Arnstad ED, et al. Long-Term Outcomes in Juvenile Idiopathic 
Arthritis: Eighteen Years of Follow-Up in the Population-Based Nordic Juvenile Idiopathic 
Arthritis Cohort. Arthritis Care Res (Hoboken).2020;72(4):507-516.  
96. Guzman J, Oen K, Huber AM, et al. The risk and nature of flares in juvenile idiopathic 
arthritis: results from the ReACCh-Out cohort. Ann Rheum Dis.2016;75(6):1092-8.  
 

https://www.accessdata.fda.gov/scripts/drugshortages/dsp_ActiveIngredientDetails.cfm?AI=Triamcinolone%20Hexacetonide%20Injectable%20Suspension%20(Aristospan)&st=c
https://www.accessdata.fda.gov/scripts/drugshortages/dsp_ActiveIngredientDetails.cfm?AI=Triamcinolone%20Hexacetonide%20Injectable%20Suspension%20(Aristospan)&st=c



