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Background: Systemic juvenile idiopathic arthritis (sJIA) is a diagnosis of exclusion. The complex nature
and clinical variety of the disease, as well as the vast clinical variation of disease presentation, may lead
to difficulties in disease detection and subsequent delays in treatment.
Aim: To provide a consensus guidance on the management of newly diagnosed sJIA patients among
pediatric rheumatologists in Arab countries.
Methods: Thisworkwas conducted in two phases. The first phase utilized an electronic survey sent through
an email invitation to all pediatric rheumatologists in Arab countries. In the second phase, a Task Force of ten
expert pediatric rheumatologists from Arab countries met through a series of virtual meetings. Results ob-
tained in phase one were prioritized using a nominal group and Delphi-like techniques in phase two.
Results: Seven overarching principles and a set of recommendations were approved by the Task Force to
form the final consensus.
Conclusion: This is the first consensus on a clinical approach for pediatric rheumatic diseases among
Arab pediatric rheumatologists. It is presented as a guidance on the clinical approach to sJIA that requires
further evidence, and future updates are anticipated.

© 2021 Publishing services provided by Elsevier B.V. on behalf of King Faisal Specialist Hospital &
Research Centre (General Organization), Saudi Arabia. This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Juvenile idiopathic arthritis (JIA) is the most common childhood
chronic arthritis of unknown etiology. It encompasses a phenotypi-
cally heterogeneous group of several disease subtypes that share
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similar inflammatory articular changes. About 10%e20% of patients
with JIA have systemic JIA (sJIA) subtype. It is a rare and serious
distinctive category characterized by arthritis and non-specific sys-
temic inflammation manifested by a quotidian fever, rash, diffuse
lymphadenopathy, hepatosplenomegaly, and serositis [1e3]. sJIA is
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a diagnosis of exclusion; thus, adequate investigations are often
necessary to exclude serious mimics such as infections, autoinflam-
matory diseases, or evenmalignancies [4]. The spectrum of the clin-
ical presentation of sJIA is quite broad. Typically, patients have
arthritis and systemic manifestations; however, occasionally, pa-
tients may present with recurrent episodes of fever and rash and
arthritis appears later on [2]. The most serious association of sJIA is
the macrophage activation syndrome (MAS) [4,5]. Patients with
sJIA might experience a variable disease course. Prognostic markers
have been suggested; accordingly, patients may have monocyclic
disease course with good outcome, recurrent attacks of relapse
and remission, or persistent active disease with a high risk of
disability and severe complications [6e9]. The complex nature and
clinical variety of the disease as well as the vast clinical variation
of disease presentation may lead to difficulties in disease detection
and subsequent delays in treatment. This is aggravated by the lack
of standardized clinical guidelines and the variation in the manage-
ment of such cases worldwide. Our study aims to provide a
consensus clinical approach and guidance on the management of
newly diagnosed patients with sJIA amongmembers of the Arab Pe-
diatric RheumatologyGroup (PRAG),which is a newly formed group
of pediatric rheumatologists inArab countries under the umbrella of
Arab League Against Rheumatism. The general methods of the
research in the PRAG have been previously described [10].

2. Methods

2.1. Evidence review

A Task Forcewas organized on June 1, 2020, to provide consensus
guidance on the management of newly diagnosed patients with sJIA
among PRAG members. The Task Force leadership group (HMK and
SMM) gathered evidence through systematic literature review to
address questions within the assigned clinical domains (diagnostic/
classification criteria, differential diagnosis and investigations, and
treatment and monitoring/assessment). A systematic literature
search was conducted, comprising all English articles from 1980 on-
ward in the Cochrane, EMBASE, and MEDLINE databases. MEDLINE
was searched through Pubmed by applying the following medical
subject heading terms (MeSHterms): (sJIAOR (juvenileANDsystemic
AND arthritis) OR (juvenile AND rheumatoid AND arthritis)) AND
(treatment OR management OR approach). Articles that describe
only different arthritis subtypes were excluded. Relevant evidence
was collated and utilized to generate questions categorized into two
parts: 1) explored diagnostic evaluation for a patient with new onset
sJIA, and 2) explored management options for patients with sJIA.
Additionally, we gathered demographic features such as gender,
age, and country of practice of all participants. Other information
such as practice settings and age limit of patients observed were
requested as well. This work was conducted in two phases:

2.2. Phase I

Following the evidence review, an invitation through email was
sent to all pediatric rheumatologists in Arab countries, members of
the Saudi Society for Rheumatology, and PRAG encompassing pedi-
atric rheumatologists from Saudi Arabia, Jordan, Oman, Kuwait,
United Arab Emirates, Egypt, Libya, Bahrain, Qatar, and Morocco. A
total of 77 pediatric rheumatologists were identified and asked for
their participation by completing an online survey (through
SurveyMonkey.com) on June 6, 2020, and a reminder e-mail was
sent on June 30, 2020. Anonymity was ensured as no identifying in-
formationwas collected. Consentwas obtained fromall participants.

The survey was in English (the common language of medical
practice in most Arab countries). The survey comprised five main
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sections: demographics, sJIA initial diagnosis and diagnostic evalu-
ation, treatment approach, and medications used. Questions were
both open- and close-ended. Response to the survey was received
from 49 pediatric rheumatologists distributed over eight Arab
countries (64% response rate). This phase aimed to explore the clin-
ical approach of Arab pediatric rheumatologists in managing newly
diagnosed patients with sJIA. Results obtained were used to formu-
late the clinical scenarios for phase II of the study.

2.3. Phase II

An iterative process that utilizes a Delphi-like and nominal group
techniquewere used in this phase of study [11,12]. Based on the initial
survey fromphase I, theTaskForce leader (SMM)generatedeightclin-
ical scenarios surrounding sJIA. These scenarios included pertinent
history, relevant physical examination findings, and essential labora-
tory data. Subsequent questions were both open- and close-ended
andwere used to determine the variousdiagnostic and treatment ap-
proaches. Through webinar, the Task Force included ten pediatric
rheumatologists from six Arab countries with experience to manage
children with sJIA carried out two rounds of a consensus process.
The Task Force agreed that votes of a minimum of eight out of the
tengroupmembers (�80%)were required to reachaconsensus. State-
ments that did not reach consensus agreement from round one was
presented and discussed at round two. All panelists were available
for thefirst round; one panelistwasunavailable for the second round,
and an observer from the first round replace her.

3. Results

The literature review revealed lack of standardized clinical guide-
lines fordiagnosingandmanagingnewlydiagnosed sJIA.Results from
phase Iwere reviewedanddiscussed. Individual guidance statements
were also discussed and voted anonymously. Statements with a low
consensus (<80%) were reviewed. The Task Force members were
encouraged to comment on all the items presented in the initial
voting process. The process resulted in a favorable vote by themajor-
ity in seven overarching principles and a set of recommendations.
Table 1 shows the overarching principles together with the percent-
age of agreement. One statement “systemic glucocorticoids should
not be used before the diagnosis is confirmed” received a less favor-
able voting rate (78%). A detailed discussion follows:

3.1. Overarching principles

1. All childrenwith suspected sJIA should be referred to a pediatric
rheumatologist.

sJIA is a distinctive subset of JIA, characterized by an autoinflam-
matory phenotype. Its nonspecific onset and resemblance to some
infectious, malignant, and autoinflammatory diseases can be dis-
comfiting. Given the nature of sJIA presentation and current recom-
mended treatments, the Task Force members highly recommend
that all patientswith a suspected diagnosis of sJIA be referred to a pe-
diatric rheumatologist for assessment and management. It was also
underlined that the management of sJIA requires the involvement
of a multidisciplinary team that should include, besides pediatric
rheumatologists, hematologists, and physiotherapists.

2. The classification of sJIA should be based on validated classifi-
cation criteria.

JIA, and subsequently its sJIA subset, is currently a diagnosis of
exclusion as no specific clinical diagnostic tests are available thus
far. The Task Force members recommend that patients be classified

http://SurveyMonkey.com


Table 1
Overarching principles to manage systemic juvenile idiopathic arthritis.

Overarching principle Agreement (%)

1 All children with suspected sJIA should be referred to a pediatric rheumatologist. 100%
2 The classification of sJIA should be based on validated classification criteria. 89%
3 The goals of treating sJIA is to control disease activity and prevent disease-related damage while keeping treatment-related side-effects at a minimum. 100%
4 Treatment should be adjusted until the target is achieved. 100%
5 Long-term use of systemic glucocorticoids to maintain treatment target should be avoided. 100%
6 Disease activity should be assessed using a validated composite disease activity score. 100%
7 The classification of sJIA-associated MAS should be based on validated criteria. 100%

sJIA ¼ systemic juvenile idiopathic arthritis and MAS ¼ Macrophage Activation Syndrome.
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based on the 1995 consensus driven ILAR criteria [1]. Alternatively,
patients can be classified based on the more recent classification
suggested by the PRINTO international consensus [2]. These are,
however, preliminary criteria that require further validation.

3. The goals of treating sJIA are to control disease activity and
prevent disease-related damage while keeping treatment-
related side-effects at a minimum.

The treatment option should be tailored in accordancewith pre-
sented clinical manifestations. This principle emphasizes the
importance of early suppression of inflammation, and optimization
of function, growth and quality of life, and prevention of
medication-related toxicity.

It was widely agreed upon that the advent of biological disease-
modifying anti-rheumatic drugs (bDMARDs) in the past decades has
made the goal of achieving minimal disease activity and even dis-
ease remission as achievable goals. Few randomized controlled tri-
als were published with regard to sJIA treatment [13e17].
Recommendations from the American College of Rheumatology
(ACR) were published in 2011 with an update in 2013 [18,19].
Updated recommendations from the ACR are expected to be pub-
lished early this year.

4. Treatment should be adjusted until the target is achieved.

This principle highlights the need for frequent medication
adjustment to have a firm control of the disease, which is more
important than the particular medication used. Recently, a
consensus on a set of endorsements to define a treat-to-target
strategy for JIA was published [20,21]. The Task Force members
were in full agreement to recommend following a treat-to-target
approach.

5. Long-term use of systemic glucocorticoids to maintain treat-
ment target should be avoided.

High doses of glucocorticoids are neededmostly early in the dis-
ease course, mainly to control disease-related life-threatening com-
plications and subsequently, at a lower dose until the selected
DMARD controls disease activity. Numerous side effects of long-
term glucocorticoids use in children have been documented [22].
The Task Force members were in full agreement to avoid the
long-term use of systemic glucocorticoids to maintain the long-
term treatment target.

6. Disease activity should be assessed using a validated composite
disease activity score.

Regular assessment and measurement of the disease activity
level are essential in monitoring the disease course over time,
assessing therapeutic measures, and employing treat to target stra-
tegies [20]. The systemic Juvenile Arthritis Disease Activity Score
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(sJADAS) is a validated instrument that has shown good measure-
ment properties [23]. There was a debate among Task Force mem-
bers with regard to the frequency of assessments of newly
diagnosed patients with sJIA. The Task Force members agreed
that the patients need to be closely monitored and assessed partic-
ularly during the initial period of their illness. Further assessment
decisions are left to the discretion of the treating physician consid-
ering the patient's condition and the response to treatment.

7. The classification of sJIA-associated macrophage activation
syndrome (MAS) should be based on validated criteria.

MAS is a potentially lethal complication of sJIA. It occurs because
of a devastating inflammatory response resulting from an overpro-
duction of proinflammatory cytokines, with a mortality rate of
around 8% [24,25]. sJIA-associatedMAS encompasses heterogeneous
clinical, laboratory, and histopathological features. The Task Force
members emphasized the importance of keeping a high index of sus-
picion when suspecting MAS, particularly in the setting of devas-
tating clinical features in the presence of inappropriate laboratory
results. Members were in full agreement to recommend classifying
patients with sJIA with MAS by applying the 2016 classification
criteria proposed by the European League Against Rheumatism/
American College of Rheumatology/Pediatric Rheumatology Interna-
tional Trials Organization collaborative initiative. More recent classi-
fication criteria have been proposed to better captureMAS in routine
clinical settings [26,27].
3.2. Recommendations

3.2.1. Investigations
To date, there are no pathognomonic laboratory investigations

that aid to ascertain the diagnosis of sJIA. Nonspecific laboratory
findings include leukemoid reactionwith neutrophilic leukocytosis,
anemia, thrombocytosis, and elevated inflammatory markers [28].
Serum ferritin levels can be significantly elevated [29]. Autoanti-
bodies do not help diagnose sJIA: antinuclear autoantibodies are
positive in only 4%e6% of diagnosed patients with sJIA [30,31].
More commonly than pleuritis, serositis with pericarditis can occur
silently and can only be detectedwith a chest x-ray (CXR) and echo-
cardiography. Thus, the Task Force members recommend that
serum ferritin levels, CXR, and echocardiography are requested
for all patients with suspected sJIA.

A set of investigations should be requested before the initiation
of bDMARDs. The Task Force members recommend that hepatitis B
and C serology, varicella zoster virus serology, and tuberculosis
screening as per the local guidelines be requested.

3.2.2. Bone marrow aspirate and biopsy
Because of the importance of the diagnostic yield of a bone

marrow aspirate and biopsy, the Task Force agreed that it warrants
a separate mention. Systemic symptoms and musculoskeletal
complaint can occur in children with hematological malignancies
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that mimicks sJIA [32,33]. The Task Force members recommend
that bone marrow aspirate and biopsy should be performed for
all patients, when sJIA is suspected prior to the initiation of immu-
nosuppressive therapy specifically systemic glucocorticoids.

3.2.3. Treatment and follow-up
A treatment plan should be discussed with the patients and

caregivers. The rationale to select a particular medication and treat-
ment goals should be communicated clearly. The Task Force felt
that patients and caregivers must be informed that prescribed
medications might be changed over time based on the disease
response. They should also be made aware that there is no fixed
treatment course; however, treatment should be continued to
achieve the treatment goals.

Therapeutic options, particularly bDMARDs, were discussed
extensively, with slight variations in management noticed among
the Task Force that reflects local medication unavailability or finan-
cial constrictions. Other factors such as patient preference and cost
have a role to choose treatment recommendations. The Task Force
members agreed that patients should be followed biweekly, at least
in the initial period of their illness. The frequency of further assess-
ment is left to the discretion of the physician who treats based on
the response to treatment. A recent consensus has recommended
weekly assessment for those with active systemic features [20].
The Task Force recommended that patients and caregivers be
made aware that the course is highly variable and unpredictable.
Approximately 50% of the patients with sJIA recover and achieve
complete remission, often after a monophasic disease course, while
other patients have a drug-dependent course with recurrent epi-
sodes of systemic features and progressive arthritis.

4. Discussion

sJIA is extremely variable in its severity and disease course,
which makes it distinct from other JIA subtypes. It has a strong as-
sociation with MAS, which accounts for significant morbidity and
mortality in patients with sJIA. sJIA remains a clinical diagnosis;
there are no specific laboratory tests for diagnosis. All these make
early diagnosis and treatment a challenge and require expertise
in this field. In the last decade, there have been advances in clinical
and laboratory assessment and treatment of patients with sJIA
[13,34e36]. Several plans of treatment recommendations have
been developed for sJIA. The ACR established treatment plans
that have been adopted by most centers worldwide and have
served and united the pediatric rheumatology community well
[18,19]. Also, a consensus treatment plan based on the providers’
usual clinical practice within The North American Childhood
Arthritis and Rheumatology Research Association (CARRA) was
developed [37]. More recently, the German Society for Pediatric
Rheumatology developed practice and consensus-based state-
ments to manage new onset sJIA [38,39]. These guidance plans
are important and probably more applicable to North America
and European countries.

There are no available data from countries in the Middle East and
North Africa about consensus-based treatment plans for pediatric
rheumatic diseases to the best of our knowledge. Lack of data about
pediatric rheumatologists’ practice to manage newly diagnosed pa-
tients with sJIA in Arab countries was the motivation to define and
develop consensus-based guidance focus on the management of
newly diagnosed patients with sJIA. Unfortunately, the precise prev-
alence of JIA, which includes sJIA is unknown in Arab countries [40].
Currently, PRAG countries represent a large geographic area, which
include Saudi Arabia, Jordan, Oman, Kuwait, United Arab Emirates,
Egypt, Libya, Bahrain, Qatar, andMorocco.Most of the population de-
pends on the government-funded health service. Nevertheless, the
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health care systems vary among Arab countries due to financial,
administrative, and organizational obstacles that may delay timely
care access. It is worth mentioning that the number of pediatric
rheumatologists is very limited in PRAG countries. Thus, because of
the paucity of pediatric rheumatologists in Arab countries, other
medical specialists such as general pediatricians and adult rheuma-
tologists manage pediatric patients with sJIA.

In this work, the consensus-based guidance was conducted in
two phases. The process was initiated by an online survey followed
by the two-round consensus virtual meetings. The generated state-
ments are aimed at pediatric rheumatologists and other health care
providers involved in the care of newly diagnosed patients with
sJIA; however, the Task Force raised the importance of easy acces-
sibility to pediatric rheumatology clinics.

Ideally, treatment plans should be based on evidence. However,
several aspects of the management of newly diagnosed patients
with sJIA, such as the most appropriate DMARDs as the initial treat-
ment, lack enough evidence. Despite that the Task Force members
considered the best available standard of practice. Although there
was a full agreement that other diseases should be ruled out prior
to initiating treatment, two experts felt that systemic glucocorti-
coids can be started in special situations, particularly life-
threatening conditions or typical clinical and laboratory features
assessed by an expert pediatric rheumatologist, even without
bone marrow aspirate and biopsy.

The Task Force felt that to recommend certain DMARD (conven-
tional and biological) therapeutic options as the initial treatment is
beyond the work's scope. However, all Task Force members empha-
sized the value of treat-to target approach, they agreed to consider
it and tailored treatment according to the patient's status, treat-
ment modalities, and availability of resources. All Task Force mem-
bers discouraged using extended courses of glucocorticoids and
highlighted drug-related toxicity.

This study has its limitations, and results should be interpreted
carefully. In each step of the process, personal judgment is involved.
A systemic literature review based on an undefined review that
does not ensure objectivity. Results reflect what had been sus-
pected, particularly the variability between centers and health
care providers. Therefore, new findings are limited.

In conclusion, sJIA is a distinctive category characterized by
arthritis and systemic manifestations, which mimic other disease
entities. Because of disease complexity, there is a considerable vari-
ation in the management of newly diagnosed patients with sJIA.
This study highlights the importance of updating and adopting
practical guidance for managing complex pediatric rheumatic dis-
eases such as sJIA across Arab countries. These findings provide a
consensus that could be useful in clinical practice and in providing
a guidance during decision-making when managing newly diag-
nosed sJIA. Hopefully, this consensus clinical approach will signifi-
cantly improve the medical care of patients with sJIA.
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