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Abstract
Juvenile idiopathic arthritis (JIA) is the most prevalent chronic rheumatic disease in children and young people (CYP) and a major
cause of pain and disability. The vast majority of the world’s children and their families live in less resourced countries (LRCs) and
face significant socioeconomic and healthcare challenges. Current recommendations for standards of care and treatment for
children with JIA do not consider children living in less resourced countries. In order to develop appropriate recommendations
for the care of CYP with JIA in less resourced countries a meeting of experienced pediatric rheumatologists from less resourced
countries was convened with additional input from a steering group of international pediatric rheumatologists with experience in
developing recommendations and standards of care for JIA. Following a needs assessment survey of healthcare workers caring for
CYP with JIA in LRC, a literature review was carried out and management recommendations formulated using Delphi technique
and a final consensus conference. Responses from the needs assessment were received from 121/483 (25%) practitioners from 25/
49 (51%) less resourced countries. From these responses, the initial 84 recommendations were refined and expanded through a
series of 3 online Delphi rounds. A final list of 90 recommendations was proposed for evaluation. Evidence for each statement was
reviewed, graded, and presented to the consensus group. The degree of consensus, level of agreement, and level of evidence for
these recommendations are reported. Recommendations arrived at by consensus for CYP with JIA in less resourced countries
cover 5 themes: (1) diagnosis, (2) referral andmonitoring, (3) education and training, (4) advocacy and networks, and (5) research.
Thirty-five statements were drafted. All but one statement achieved 100% consensus. The body of published evidence was small
and the quality of evidence available for critical appraisal was low. Our recommendations offer novel insights and present
consensus-based strategies for the management of JIA in less resourced countries. The emphasis on communicable and endemic
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diseases influencing the diagnosis and treatment of JIA serves as a valuable addition to existing JIA guidelines. With increasing
globalization, these recommendations as a whole provide educational and clinical utility for clinicians worldwide. The low
evidence base for our recommendations reflects a shortage of research specific to less resourced countries and serves as an
impetus for further inquiry towards optimizing care for children with JIA around the world.

Keywords Developing world . Juvenile idiopathic arthritis . Management . Recommendations

Introduction

Juvenile idiopathic arthritis (JIA), the most prevalent chronic
rheumatic disease in children and young people (CYP), is a
major cause of musculoskeletal disability [1]. Less resourced
countries(LRC) face a unique set of challenges in caring for
CYP with JIA, which limit the ability to deliver high-quality
care to patients with JIA and their families. These challenges
include a lack of trained pediatric rheumatologists or pediatri-
cians, inadequate healthcare funding, restricted access to med-
ications, poverty, lower levels of education, and a high burden
of infectious disease. As a result, low or non-existent levels of
priority and funding exist for non-communicable and rare dis-
eases, including rheumatic conditions.

The extent of the disparity is illustrated by an estimate that
in 2011, the USA, with 3% of the global overall disease bur-
den, had access to 25% of global healthcare resources and
30% of healthcare workers. In contrast, sub-Saharan Africa,
with 25% of the global burden of disease, had access to 3% of
healthcare resources and 1% of healthcare workers. [2]
Infectious diseases constitute a large proportion of the burden
in these countries, and it has been estimated that nearly 50% of
mortality for children age 5–15 in these settings is caused by
infection. [3] The education and already meager healthcare
resources that do exist are focused on the management of
infections. [4] This, and other factors such as national
healthcare distribution, cultural practices, reliance on tradi-
tional healthcare practices, poverty, large travel distances,
and social and political challenges contribute to the scarcity
of resources and expertise available to manage non-
communicable diseases. In 2011, it was estimated that 6–7
million children were living with rheumatic disease world-
wide; 80% of these children live in Asia and Africa. [5]
With the reported prevalence of JIA being 1–4 in 1000 chil-
dren [6, 7] and current UNICEF estimates of the number of
children to be 2.2 billion [8], there are likely to be 2 to 8
million children living with arthritis; yet, there is a shortfall
of pediatric rheumatologists in the highly populated countries
that need them themost. Only four of the nine Southeast Asian
countries have pediatric rheumatologists, ranging from 3 per
30 million people in Malaysia to 4 per 65 million epople in
Thailand [9]. Estimates from Latin America cite 1 pediatric
rheumatologist per 4.1 million children from 2011, with sub-
Saharan Africa having, at present, an estimated 10 pediatric

rheumatologists for approximately 550 million children. With
infectious diseases receiving the majority of healthcare
funding in developing countries, rheumatology education
and training, expertise, clinical supports, and resources for
treating CYP with rheumatic disease, e.g., diagnostics, thera-
peutics, are severely lacking. [10, 11] A recent multinational
epidemiological study which included less resourced coun-
tries affil iated with the Paediatric Rheumatology
International Trials Organisation (PRINTO) [12] indicated
that children with JIA in less resourced countries have higher
rates of active disease and joint damage than their counterparts
in developed nations; this study was unable to measure the
status of children in less resourced countries where pediatric
rheumatology care is not well developed. [13, 14]

Treatment guidelines for JIA that have been formulated in
several countries are probably only applicable to a small por-
tion of the world’s children with JIA. Existing recommenda-
tions include those of the American College of Rheumatology
(ACR), the guidelines of the British Society for Pediatric and
Adolescent Rheumatology (BSPAR) Standards of Care, a po-
sition statement from the pediatric committee of the Canadian
Rheumatology Association, the Australian Pediatric
Rheumatology Group standards of care, recent International
treat to target recommendations, and the European Union
SHARE (Single Hub Access to RhEumatology) guidelines
currently in preparation. [15–20] The distances that patients
travel to access pediatric rheumatology healthcare; delayed
diagnosis; endemic infections such as tuberculosis, malaria,
and human immunodefieciency virus (HIV); poor monitoring
facilities; and the poor access to biological therapies make the
implementation of existing guidelines (all of which were de-
vised in the resource-rich countries) extremely difficult in
resource-challenged settings and with few appropriate alterna-
tives. Randomized trials conducted in these countries are in-
deed referring essentially to methotrexate [21], while trials
with biologics, even if conducted in some Latin American
countries, are not available to the majority of the CYP in
LRC. [22–28]

The aim of this project was to develop appropriate recom-
mendations for the care of CYP with JIA in LRC, specifically
addressing the unique challenges faced by CYP in these set-
tings. The target audience for our work is all healthcare
workers, including pediatric and adult rheumatologists, as
well as pediatricians, health authority policy makers,
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education and training organizations, and others responsible
for the care of CYP with JIA in less resourced countries. It is
hoped that these recommendations will provide a framework
to inform the clinical services and delivery of clinical care as
well as education and training of the workforce and be a
benchmark for strategy and implementation for improvement
in the care of CYP with JIA.

Methods

The principal investigators (CS and RR), with funding from
the International League of Associations for Rheumatology
(ILAR), assembled a group of pediatric rheumatologists from
less resourced countries. This included eight physicians from
Argentina, Brazil, India, Kenya, South Africa, and Tanzania.
In addition, a group of six pediatric rheumatologists with ex-
perience in the development of JIA guidelines from Belgium,
Canada, Italy, and the United Kingdom were included. From
this team, a core working group consisting of the principal
investigators, two research officers (WS and LO), and two
methodologists (MC and NR) was formed.

A needs assessment regarding management of JIAwas cre-
ated around five themes identified as relevant to rheumatology
in the developing world [29]: (1) patient management
(diagnosis); (2) patient management (referral and monitoring;
(3) education and training; (4) advocacy, networks, and policy;
and (5) research. The survey (available in English and Spanish)
was circulated electronically using REDCap electronic data
capture tools hosted at the University of Alberta [30] to 483
PRINTO or self-identified healthcare practitioners (physicians
and allied health professionals) managing JIA in 49 developing
countries. Contacts for these individuals were derived from
professional networks such as PRINTO and by posting on pe-
diatric rheumatology listserve originating from McMaster
University with a call to forward onto other individuals working
in low-resource settings (manuscript in preparation).

Using the results of the needs assessment survey an initial
list of recommendations was proposed and electronically cir-
culated among the consensus group. These were refined and
expanded through a series of online Delphi rounds. A final list
of statements was proposed for evaluation. The core working
group (CS, RR, MC, WS, CSM, LO), who held bimonthly
tele-meetings for a year, embarked on a comprehensive liter-
ature review to examine evidence for each of the statements.
Researchers used combinations of search terms around each
of the previously identified themes and searched in PubMed
and Scielo (Spanish and Portuguese). The working group se-
lected the most appropriate papers for review and eliminated
duplicates, finally including 188 papers out of 1590 screened.
Selection criteria were specific for each statement. The core
working group independently graded the selected papers on
methodological quality, level of evidence, and strength of

recommendation, according to Oxford levels of evidence
(OCEBM Levels of Evidence Working Group. Oxford
Centre for Evidence-Based Medicine. The Oxford 2011
Levels of Evidence. 2011). Discrepancies were resolved by
discussion among the experts. Articles and their correspond-
ing graded levels of evidence were compiled in a series of
handbooks and circulated to all members of the consensus
group for review before a 3-day final consensus conference
at the Cradle of Humankind region, near Johannesburg, South
Africa, in July 2017. At the final consensus conference, each
statement was individually reviewed along with a summary of
all the evidence. Each statement was analyzed and discussed
using the nominal group technique (NGT) [31] .
Recommendations were refined and voted on by 14 voting
delegates (CS, RR, MC, WS, RML, RP, GF, CSM, GP, RK,
FF, JC, HF, CW) with NR as non-voting NGT moderator.
Statements were accepted upon achieving ≥ 80% agreement.
Mean LOA score and standard deviation are reported. It was
agreed that maintaining an emphasis on evidence-based ther-
apies would best serve the advocacy and educational functions
of the JAMLess guidelines and the long-term interest of our
patients. This is reflected in our final selection of statements.
A final level of agreement (LOA) score was allocated to each
statement by each voting delegate, where 0 indicated absolute
disagreement and 10 indicated absolute agreement.

Results

Responses from the needs assessment were received from
121/483 (25%) practitioners from 25/49 (51%) less resourced
countries. From these responses, an initial 84 recommenda-
tions were proposed and electronically circulated among the
expert group. These were refined and expanded on through a
series of three online Delphi rounds. A final list of 90 state-
ments was proposed for evaluation.

Statements were grouped as per the five themes identified
in the needs assessment (manuscript in process): (1) manage-
ment: diagnosis; (2) management: treatment, referral, and
monitoring; (3) education and training; (4) advocacy and net-
works and policy; and (5) research. Overarching statements
introduce and inform statements contextualized to specific
themes. After re-wording and combining statements with mul-
tiple components but a similar root statement, a final list of 34
statements emerged. All statements except one achieved
100% consensus during the final conference (Table 1).

Clinical management

Our paper presents recommendations that address the effect of
endemic and communicable diseases in masking the diagnosis
of JIA. This represents a novel contribution to existing guide-
lines. In the era of climate change, increasingly accessible
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Table 1 The final list of evidence based and consensus driven recommendations for the management of Juvenile Idiopathic Arthritis in less resourced
countries.

Quality Strength Consensus Mean ± SD level
of agreement

Clinical management

The diagnosis of JIA should be made following ILAR criteria [1] and exclude conditions
that may mimic JIA including, but not limited to:
• Malignancies, especially leukemia
• Constitutional bone and cartilage disorders
• Metabolic, endocrine, hematological and nutritional disorders
• Autoimmune and auto-inflammatory diseases
1. In endemic areas or with relevant travel history, the following diseases should be
considered in the differential diagnosis of JIA.
• Tuberculosis (TB) and TB reactive arthritis (Poncet’s disease)
• Rheumatic fever and post-streptococcal arthritis
• Human Immunodeficiency Virus (HIV)
• Chikungunya
• Spirochete infection (Lyme, leptospirosis, syphilis)

3 C 100% 9.7 ± 0.6

2. JIA should be considered in the differential diagnosis for patients being presumptively
treated for the following conditions (including but not limited to):
• Tuberculosis (TB) and TB reactive arthritis (Poncet’s disease)
• Rheumatic fever and post-streptococcal arthritis
• HIV
• Chikungunya
• Spirochete infections (Lyme, leptospirosis, syphilis)

3 C 100% 9.6 ± 0.9

3. In endemic areas or with relevant travel history, the following diseases should be
considered in the differential diagnosis of systemic JIAwith or without
macrophage activation syndrome(MAS).
• Malaria
• Typhoid
• Brucellosis
• Systemic fungal infection (e.g., histoplasmosis, blastomycosis)
• Arboviral infections (e.g., Dengue, Yellow Fever, Mayaro Virus)
• Parasitic infections (e.g., Leishmaniasis)

3 C 100% 9.4 ± 1.2

4. Systemic JIA (MAS) should be considered in the differential diagnosis for
patients being presumptively treated for the following conditions (including but
not limited to):
• Malaria
• Typhoid
• Brucellosis
• Systemic fungal infection (histoplasmosis, blastomycosis)
• Arboviral (Dengue, Yellow Fever, Mayaro Virus), Leishmaniosis, etc.

3 C 100% 9.5 ± 0.9

5. In children being treated as post-infectious or reactive arthritis secondary to specific
gastrointestinala or genitourinaryb pathogens, JIA should be considered with ongoing
symptoms for more than 6 weeks.

3 C 100% 9.7 ± 0.6

6. In populations with high prevalence, sickle cell disease should be considered in
the differential diagnosis of JIA.

4 C 100% 9.8 ± 0.4

Treatment, referral, and monitoring

The management of JIA is multidisciplinary, multi-professional and includes medical and
non-medical approaches.

7. Where possible, inpatient and outpatient management of JIA should be
delivered by pediatric clinicians skilled in the treatment of JIA in collaboration
with a multidisciplinary network that may include, but is not limited to:
• Pediatric Rheumatologists
• Adult Rheumatologists
• Pediatricians
• General Practitioners
• Orthopedic Surgeons
• Nurses
• Physiotherapists
• Occupational Therapists
• Social Workers
• Dietitians

4 C 92% 9,6 ± 1,2
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Table 1 (continued)

Quality Strength Consensus Mean ± SD level
of agreement

• Psychologists
• Ophthalmologists
• Dentists
8. Telemedicine should be developed and encouraged to monitor children from remote
areas after an initial diagnosis by a face-to-face meeting.

D 5 100% 9.1 ± 1.6

9. An age after which JIA patients should be seen by adult rheumatology providers
should be discussed, agreed upon and put into practice by pediatric and
adult institutions.

4 C 100% 9.2 ± 1.1

10. A ‘multidisciplinary team approach’ is the optimal way to manage JIA.
Efforts to organize such a team should be carried out in all specialist centres.

4 C 100% 9.7 ± 0.8

11. When indicated, JIA patients should have timely access to joint injections
using an appropriate steroid preparation. This should be performed by a
rained clinician, using appropriate anesthesia (local, general, or inhaled).

1b A 100% 9.9 ± 0.3

12. There are recent recommendations and guidelines on the therapeutic
management of JIA and this consensus group endorses their use [15–20].
Limited access due to availability and cost of biologics often hamper their
initiation or sustained use. Methotrexate is an effective therapeutic agent and
a component of all available international and national guidelines and
recommendations and this consensus group strongly endorses its early use
in JIA patients. There is insufficient evidence for the safety and efficacy of
other lower cost synthetic drugs or their combinations in the treatment of JIA.
The consensus group endorses the need for new international collaborative
approaches to facilitate affordability and access to medicines with proven
safety and efficacy.

1a A 100% 9.6 ± 1.2

13. All JIA patients should have regular uveitis screening as prescribed by
international guidelines. [19, 65]

4 C 100% 10

14. The use of drugs that affect the immune response can increase the risk of
worsening pre-existing infections or the development of new and opportunistic
infections. The following infections (including but not limited to) should be
considered and managed before, during and after such therapies in patients
with JIA. Local guidelines should be used where available:
• Tuberculosis (latent or active)
• HIV
• Hepatitis B and C
• Cytomegalovirus (CMV)
• Pneumocystis Jirovecii Pneumonia (PJP)
• Chickenpox/Zoster and other vaccine preventable diseases (e.g., Hepatitis
A and B, Measles, Mumps, Rubella, Influenza)
• Systemic fungal infections

3b C 100% 10

15. New patients with suspected inflammatory arthritis should be referred as
soon as possible and ideally be seen by a pediatric rheumatologist. The first
assessment should be within 4 weeks from the time of referral in order to
optimize outcomes. In the absence of a pediatric rheumatologist, patients
should be assessed by a clinician knowledgeable and skilled in caring for
children and young people with rheumatic disorders who, ideally, is affiliated
with an established rheumatology clinical network.

3b C 100% 9.7 ± 0.7

16. Unless contraindicated due to immunosuppressive therapy, all JIA patients
should receive vaccinations as specified by their National Immunization
Program(NIP), or, if unavailable, immunizations based on the CDC or WHO
annual recommendations schedule. [77, 78]

3b C 100% 10

17. When JIA patients are on immunosuppressive therapy, current specific
immunization guidelines (e.g., EULARa) [48, 49] should be adapted to the
local context, made available to the rheumatology clinical network and critically
evaluated considering individual sociocultural, economic and region-specific contexts.

5 D 100% 9,6 ± 0,8

18. Catch-up immunizations should be provided before the start of any
immunosuppression treatment, where possible, or effected during windows
of opportunity. (Table 2)

4 D 100% 9.7 ± 0.8

19. Varicella vaccination should be considered for all JIA patients without clear
evidence or history of previous infection or vaccination, prior to the start of
immunosuppressive therapy. In areas where varicella vaccine is not available or
part of the routine immunization schedule for children, national or international

3 C 100% 9.9 ± 0.5
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Table 1 (continued)

Quality Strength Consensus Mean ± SD level
of agreement

guidelines for the management of exposure to varicella in an immune suppressed
patient should be followed. Patients with signs of varicella should be promptly
treated with antiviral therapy. Immunization or antiviral therapy should be
considered for close contacts.
20. JIA patients with a positive PPD or Quantiferon test should receive appropriate
prophylaxis for tuberculosis according to current national or international
guidelines and in the following scenarios:
• At the start of biologic therapy
• When on biologic therapy and a previously negative PPD converts to positive
at the mandatory annual TB screening.
• New exposure to TB

3 C 100% 9.9 ± 0.3

Education and training

To optimize care for JIA and other pediatric rheumatic diseases, training opportunities
in pediatric rheumatology should ideally be available to health care workers in each
country. Training programs for pediatric rheumatologists should be established in
countries where access to adequate infrastructure, expertise and resources exist or
through collaboration. Available syllabi and online training programsc could be
used as a guide and adapted for local use. Educational resources should incorporate
web-based tools, so as to reach more health care and allied health care professionals
at all levels of training and practice. The content should ideally be developed and
reviewed by a pediatric rheumatologist. Teaching should preferably be delivered by a
clinician knowledgeable and skilled in caring for children with rheumatic disorders,
ideally affiliated with an established rheumatology clinical network. Clinical practice
and treatment recommendations should be made available to all members of the
rheumatology network, critically evaluated and adapted for individual sociocultural,
economic and region-specific contexts.

21. An introduction to JIA should be part of the undergraduate core curriculum
in medical schools.

5 D 100% 10

22. Joint examination should be an essential part of undergraduate clinical teaching. 5 D 100% 10

23. Pediatric rheumatology should be a feature of all training programs for:
• Pediatricians
• Adult rheumatologists

5 D 100% 10

24. JIA and related conditions should be a feature of all training programs for:
• Medical Doctors
• Orthopedic Surgeons
• Physical Medicine and Rehabilitation practitioners (Physiatry)
• Family Medicine/General Practitioners
• Radiologists
• Ophthalmologists
• Emergency Physicians
• General Internists
• Dentists

5 D 100% 9.5 ± 0.9

Allied Health Professionals
• Community Health Care Workers (e.g., Health Officers, etc.)
• Nurses
• Physiotherapists
• Occupational Therapists
• Podiatrists
25. JIA and related conditions should be a feature of all continuing education programs for:
• General Internists
• Orthopedic Surgeons
• Physical Medicine and Rehabilitation Practitioners (Physiatrists)
• Family Medicine/General Practitioners
• Radiologists
• Ophthalmologists
• Emergency Physicians
• Dentists

5 D 100% 9.4 ± 1

Allied Health Professionals
• Community Health Care Workers (e.g. Health Officers, etc.)
• Nurses

Clin Rheumatol



world travel and international migration, clinicians in both
developed and developing nations must familiarize them-
selves with common mimics of arthritis stemming from infec-
tions previously thought to be relevant only in developing
nations. Decreased global health expenditure, under-vaccina-
tion, and increasing health disparities further increase the bur-
den of communicable diseases, some of which may present
with arthritis. [32]

The common pandemics of tuberculosis and HIV dispro-
portionately affect populations in less resourced countries and
are known to cause chronic or acute arthritis and joint pain in
CYP, and as such, warrant mention. [33–35] In 2016, it was

estimated that 2.1 million CYP are living with HIV and that
over 80% of these CYP live in sub-Saharan Africa. [36] One
million CYP around the world are infected with tuberculosis
each year, with only 13% of eligible CYP receiving preventa-
tive treatment in 2016. [37] The statements also highlight
malaria, brucellosis, and Chikungunya virus which occur with
region-specific high prevalence and which may present with
fever and arthritis, thus confounding the diagnosis of JIA and
systemic JIA (especially in the context of macrophage activa-
tion syndrome) [38–42]. In addition, sickle cell disease, an
inherited condition preferentially occurring in areas of high
malaria prevalence, is a common mimic of arthritis and

Table 1 (continued)

Quality Strength Consensus Mean ± SD level
of agreement

• Physiotherapists
• Occupational Therapists
• Podiatrists
26. Clinicians caring for patients with JIA and other rheumatic disorders should
be encouraged and enabled (e.g., University sponsorship, reducing conference costs,
bursaries, service coverage) to attend, organize and participate in relevant local,
regional or international educational activities.

5 D 100% 9.6 ± 0.8

Advocacy, networks, and policy

Clinicians knowledgeable and skilled in caring for children and young people
with rheumatic disorders and ideally affiliated with an established rheumatology
clinical network should:

27. Encourage and support patients with JIA and their families to access
appropriate educational and informational resources, e.g., print or online d

as well as existing local and national patient organizations, for support
and networking.

3b C 100% 9.9 ± 0.3

28. Encourage patients and their families to develop and participate in
patient support groups.

3b C 100% 9.9 ± 0.3

29. Increase awareness of JIA through educational activities targeting teachers,
educators and the general public.

5 B 100% 9.6 ± 0.9

30. Engage with policy makers and healthcare authorities to improve awareness
of JIA and its impact on the healthcare system and patients and their families.

5 B 100% 9.8 ± 0.6

Research

Research is critical to enhancing the health of children with JIA.

31. Clinicians caring for patients with JIA should be encouraged and enabled
to initiate, lead, participate in, present and publish their research.

5 D 100% 9.6 ± 0.8

32. Research training should be included in pediatric rheumatology training,
to enable future pediatric rheumatologists to perform research.

5 D 100% 9.6 ± 0.9

33. Research should ideally be relevant to the local population. Research
activities may include but are not limited to the following:
• Epidemiology
• Unmet local needs–healthcare and educational
• Disease burden and impact
• Models of healthcare delivery.

5 D 100% 10

34. Collaboration with local, national and international research activities/
networks should be encouraged.

5 D 100% 10

a E. Coli, Salmonella, Shigella, Campylobacter, Yersinia
b Gonococcus, Chlamydia
c The Royal Australasian College of Physicians: Pediatric and Child Health Division Advanced Training Curriculum for Rheumatology; The Royal
College Of Physicians and Surgeons of Canada Objectives of Training in the Subspeciality of Adult and Pediatric Rheumatology; The Colleges of
Medicine of South Africa Syllabus for Pediatric Rheumatology; The Royal College of Pediatrics and Child Health Curriculum for Pediatric Training:
Pediatric Rheumatology; The American Board of Pediatrics Content Outline: Pediatric Rheumatology
dwww.printo.it
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therefore included. [43–45] A number of infections, such as
Zika and Chagas disease, were identified as concerns in the
needs assessment but excluded by consensus based on lack of
evidence of overlapping clinical symptoms. [46, 47]

The statements are also notable for their focus on the role of
specific endemic diseases and how they may complicate treat-
ment of JIA, an area of clinical management unexplored by
existing recommendations. Familiarity with infections such as
HIV, tuberculosis, and hepatitis B and their screening, prophy-
laxis, and treatment are of particular relevance to the manage-
ment of CYP living with JIA in developing countries and who
are treated with biologics or other immune suppression.
Recognizing the importance of primary prophylaxis for com-
municable disease, our recommendations also endorse guide-
lines for vaccinations for children with rheumatic disease
while recognizing that there may be issues of availability
and specific disease risks that may require local adaptation
of EULAR recommendations. [48–50] While significant in-
equities in immunization continue to exist around the world
with coverage levels of some vaccines, e.g., measles, being

too low still to prevent outbreaks or avert preventable deaths,
[51] the statements address routine vaccinations, additional
vaccinations (e.g., varicella), and an approach to catch-up
vaccinations to advocate for pediatric rheumatology patients
for whom, if immune suppressed, infections can pose a sig-
nificant challenge (Tables 2 and 3).

Treatment, referral, and monitoring

Statements pertaining to treatment, referral, and monitoring
emphasize and advocate for best practices in pediatric rheu-
matology currently used in many developed countries and
recognized, through the needs assessment, as a challenge in
developing nations. [15–17, 20] This inspired statements that
encourage an agreed upon transition strategy for adolescents
moving to adult-centered services; [52–55] specify a time
frame within which a patient with suspected new inflammato-
ry arthritis should be assessed by a pediatric rheumatologist in
order to prevent joint damage [56–60] and endorse surveil-
lance programs to identify JIA-associated uveitis. The latter
was felt to be particularly important after 40% of respondents
to the needs assessment cited that uveitis screening was not
routinely done in their settings. [61–67] While no specific
recommendations for the pharmaceutical management of
JIA are proposed, a recommendation is made that pediatric
pheumatologists consider and adapt existing treatment algo-
rithms based on local needs and availability.

Education

The existence of specialist training units for pediatric rheuma-
tologists is not likely to be a feasible goal in the near-to-
medium-term in many LRC. The statements pertaining to ed-
ucation and education thus encourage collaboration, innova-
tion, and sharing of knowledge and resources among the in-
ternational community to strengthen knowledge of, and, in-
spire training in the care of CYP with JIAworldwide. Limited
education and training opportunities in JIA among general and
specialist medical and allied health curricula, as well as a lack
of trained rheumatologists as teachers were concerns raised by
up to 74% of practitioners who responded to the needs assess-
ment survey (manuscript in progress). Our statements refer to
freely available electronic resources such as ‘paediatric mus-
culoskeletal matters international’ (http://www.pmmonline.
org) as well as other online syllabi and training programs, to
facilitate access to educational resources, networking, and
collaborative opportunities. The statements also introduce
strategies for individuals and institutions to incorporate core
‘essential’ teaching on JIA and pediatric musculoskeletal
disease into health professions training. The importance of
JIA education in undergraduate medical education is
recognized in recommendations from the WHO and several
national medical societies. [68–70] Furthermore, these

Table 2 Recommended time period between interruption of
immunosuppressive therapy and administration of live vaccines

Medication Time period

High-dose systemic steroids (≥ 20 mg
per day of prednisone or equivalent
for > 2 weeks)

Wait at least 1 month

Methotrexate (> 20 mg/week) Wait at least 1 month

Azathioprine Wait at least 3 months
Cyclosporine

Cyclophosphamide

Mycophenolate mofetil

Tacrolimus

Human immunoglobulin Wait at least 3 months

Biologics agents Wait at least 4 half-lives*

Rituximab Wait at least 12 months**

As currently, no data are available, these recommendations are mostly
based on expert opinion and medication half-lives

From: Heijstek MW, Ott de Bruin LM, Bijl M, Borrow R, van der Klis F,
Kone-Paut I, et al. EULAR recommendations for vaccination in
paediatricpediatric patients with rheumatic diseases. Ann Rheum Dis.
2011;70 [10]:1704–12

Table 3 Routine vaccinations, additional vaccinations (e.g., varicella),
and an approach to catch-up vaccinations to advocate for pediatric rheu-
matology patients

Vaccine type Interval before starting
immune suppression

Inactivated vaccines 2 weeks

Lives vaccines 4 weeks

Recommended time period between administration of live and killed
vaccines and commencing immune suppression [79]
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statements describe different healthcare workers who could
interact with a child with JIA in developing countries, and as
such, describe how training in pediatric rheumatology and in
delivery of JIA care in the LRC context differs from that of
developed nations.

Advocacy, networks, and policy

Advocacy for access to appropriate care is especially impor-
tant in countries where non-communicable diseases such as
JIA have historically not received much attention.
Involvement and engagement of CYP, families, and support
networks in JIA awareness and support is a valuable compo-
nent of comprehensive care of patients with JIA. [71, 72]
Support and advocacy groups can play an important role in
influencing healthcare policy makers and may include a num-
ber of stakeholders as well as involve a number of outlets such
as media and public broadcasting. [73] Reference to advocacy
and education campaigns are alluded to in the statements and
their references as well; these are meant to serve as a signpost
to others seeking strategies to raise the profile of JIA in their
local settings.

Research

The consensus group agrees that the particular difficulties in
managing JIA in specific populations can only improve by the
conduct of appropriate research. Ideally, research projects
should be initiated locally and be driven by local needs.
Statements in this section are aimed at encouraging these prin-
ciples, including training in research for local investigators,
while also encouraging collaboration between national and
regional partners, as well as globally. [74] Although the issue
of clinical trials for JIA therapies in LRCswas not raised in the
needs assessment study and is therefore not included in the
current statements, the consensus group felt that there is a need
to address this unmet need in future iterations of these recom-
mendations. Because of new pediatric legislation in Europe
and North America, it is now customary that industry-
sponsored clinical trials with new medications involve centers
in LRC. [75] This caveat exists due to the extensive availabil-
ity of biologic agents in more resourced countries, making
enrollment in clinical trials there more difficult. The members
of the consensus group support the ethical requirements of the
PRINTO and Pediatric Rheumatology Collaborative Study
Group (PRCSG) which now require pharmaceutical compa-
nies conducting trials in LRC to continue to provide the drug
until benefit is seen in a child’s clinical response, or, until an
alternative method of drug provision is identified and funding
secured. Indeed as reported by Ruperto et al. [75], trial partic-
ipation from Latin America and Eastern Europe is becoming
increasingly more important for successful completion of en-
rolment in a timelymanner. The PRINTO/PRCSG leaderships

have in the past demanded a written commitment from phar-
maceutical companies, to provide the drug until approval for
JIA in the participating country. This was, however, insuffi-
cient protection to low-income populations. There was strong
agreement that companies continue to provide post-trial ac-
cess to therapy until the patient no longer requires it.

Discussion

The development of recommendations appropriate for LRC is
a novel project in the field of pediatric rheumatology. Bringing
experienced clinicians and academics from Europe and North
America together with pediatric rheumatology care providers
from LRC who are developing services unique to their own
environments, is a pragmatic model aiming to build on
existing knowledge and experience to deliver recommenda-
tions Bfit for purpose^. This project has grown from the emer-
gence of pediatric rheumatology services in less resourced
countries in the context of inequalities in global healthcare
and burdens of disease, as well as a recognition that similar
recommendations for other settings do not adequately serve all
patients with JIA.

These recommendations address notable discrepancies rele-
vant to the management of JIA in developing nations: they high-
light endemic diseases relevant to less resourced nations and
endorse existing guidelines, where possible, for the treatment of
JIA; vaccinations in the context of rheumatic disease; and, uveitis
screening. They also advocate for standards of care when
accessing pediatric rheumatology services; introduce strategies
to raise awareness of JIA targeting policy makers, the general
public, education and training workforce, and healthcare practi-
tioners; and make arguments to support and development of
research and researcher capacity in JIA in LRC.

Strengths

This is the first paper to our knowledge to address challenges
specific to the care of CYPwith JIA in developing countries. It
is based on a thorough needs assessment that received re-
sponses from over 100 practitioners involved in pediatric
rheumatology around the world, representing over 25 devel-
oping countries (manuscript in progress). These recommenda-
tions create a vision as well as provide specific frameworks for
care for CYP with JIA in LRC. They make reference to
existing recommendations, provide a platform to build on
existing knowledge, and to stimulate new areas of research
and endeavor. The emphasis on communicable and endemic
diseases influencing the diagnosis and treatment of JIA in our
recommendations is both timely and relevant, given the influ-
ences of climate change, global travel, and migration. Even
within developed countries, certain populations experience
significant health disparities for which a clinician must be
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astute and consider issues such as endemic infections previ-
ously thought only relevant to LRC in their diagnostic work-
up, such as acute rheumatic fever and Tuberculosis. In addi-
tion, many developed countries still have a shortage of pedi-
atric rheumatologists with underrepresentation of pediatric
rheumatology in many programs of undergraduate and post-
graduate medical training as well as other health professions
training. These recommendations, as such, have global appli-
cability not only in the realm of clinical practice, but also in
health professions education, advocacy, and research.

Limitations

While many more countries and representatives in the realm
of pediatric rheumatology could have been involved in the
drafting of these recommendations, the individuals who were
selected to participate were chosen as they had a vested inter-
est and commitment to the progress and development of pe-
diatric rheumatology in LRC as well as experience in the
development of standards of care at national and international
levels. The authors recognize that the involvement of other
stakeholders in the care of CYP with JIA including families,
allied health practitioners, general practitioners, and pediatri-
cians, would have added to the methodological rigor of this
project; this includes both the needs assessment as well as the
drafting of statements. Such individuals are expected to par-
ticipate in future iterations of such recommendations. For this
first iteration, and for purposes of practicality, the working
group decided to first gain consensus among a small, but
heterogenous group of pediatric rheumatology clinicians.
These statements are meant to serve as a working document,
and, as such the authors expect that they will change with
time, as well as with advancements in knowledge, technology
and of course, development in LRCs. The recommendations
are also not meant to be exhaustive and those utilizing them
should continue to apply their knowledge of local healthcare
contexts in the care of CYP with JIA. Finally, the authors
acknowledge that many other social determinants of health
affect access to care, with an ongoing need for raising stan-
dards of health on a more holistic level in order for there to be
seamless access to and provision of care for children with JIA.

There has been rapid progress in the management of JIA in
developing countries and the evidence base for interventions
such as pharmaceuticals and vaccinations are of great rele-
vance to all children with JIA, though they may be influenced
by the unique and varied environments in which they live. For
this reason, these recommendations are not seen as a replace-
ment of other recommendations, but as a supplement to them.
This is acknowledged by referring to known and agreed upon
evidence-based recommendations, as further research and ad-
vances will inevitably lead to changes andmodifications in the
future. New information and a growing body of work emanat-
ing from LRCwill enable future revisions of these statements.

Conclusion

These recommendations present principles encouraging the
development and support of pediatric rheumatology in LRC
in a move towards Brheumatology without borders^ [76]: the
provision and access to rheumatology education, innovation,
discovery, and care for all around the world. Our recommen-
dations offer novel insights into the challenges facing LRC
and present consensus-based strategies for the management
of JIA in these health care contexts. With increasing globali-
zation, these recommendations—as a whole—provide educa-
tional and clinical applicability for clinicians worldwide.
Patient, allied health, and generalist physician input would
also be valuable to future versions of these recommendations
to allow for perspectives of all stakeholders to be represented.
There is a need for targeted trials specifically designed to
involve LRC where costly biologic medications currently
have limited availability. The low evidence base for our rec-
ommendations is an impetus for further collaborative inquiry
among health professionals in less resourced countries togeth-
er with guidance from experienced networks such as PRINTO
to optimize care for children with JIA in developing nations
and around the world.
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