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Abstract

Introduction: The epidemiology and clinical presentation of systemic juvenile idiopathic arthritis (sJIA) in the Afro-
Caribbean population is not well described.

Methods: Retrospective study conducted between January 2000 and January 2022 in the French Overseas Depart-
ments of America. Clinical data were obtained from multiple sources: computerized hospital archives, registries of
referring pediatricians, and the French National Registry for rare diseases. The disease studied was sJIA defined accord-
ing to international criteria.

Results: Twenty-five patients were identified. Mean age at diagnosis was 7.5 years (range: 1.2—14.9 years) and mean
duration of follow-up was 5.2 years (range: 0.5—16 years). All patients had joint involvement at diagnosis with 68%
presenting inflammatory arthritis and 32% inflammatory joint pain. Sixteen percent had coronary involvement at
onset. More than half (52%) suffered from macrophage activation syndrome (MAS) during childhood (32% at onset).
The mean number of flares in childhood was 2 (Range: 1—25). Sixty-eight percent of patients had disease control
during childhood without biotherapy. The most frequent second line treatment was anakinra (7/8). There was no dif-
ference in clinical or biological severity according to gender. The median duration of treatment during childhood was
5 months (range: 2—144) and 72% had a cumulative treatment duration of less than one year.

Conclusion: These patients of Afro-Caribbean origin suffering from sJIA showed some specificities, such as a higher
rate of MAS and coronary involvement at onset. The incidence per year was stable over a 20-year period. Overall out-
comes during childhood were similar to western countries.

Keywords: Systemic juvenile idiopathic arthritis, Still disease, Macrophage activation syndrome, Afro-Caribbean
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Key messages 3. Highest rate of macrophage activation syndrome
during childhood described
1. First cohort of pediatric patients with sJIA of Afro- 4. Incidence and overall prognosis similar to Western
Caribbean origin countries

2. Higher rate of coronary involvement at onset
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Introduction

In populations of African descent, the clinical presen-
tation and epidemiology of auto-immune and auto-
inflammatory diseases is quite particular [1, 2]. The
epidemiology of Still's disease, or systemic juvenile idi-
opathic arthritis (sJIA), in the Afro-Caribbean popula-
tion has not been well described heretofore. The French
overseas departments of America (FOAD, i.e. Marti-
nique, Guadeloupe, and French Guyana) have a com-
bined population of approximately 330,000 children aged
under 18 years. The health system there is free and uni-
versal, with 2 university hospitals and a regional compe-
tence center approved by the French Ministry of Health.
Although there are no official ethnic statistics, because
it is prohibited by French law to collect data on ethnic
origin, a large majority of patients are of black African
descent [3] (>90%). The objectives of this study were
to perform a retrospective, descriptive study, reported
according to the STROBE methodology [4], of patients
from the FOAD followed for sJIA between 2000 and Jan-
uary 2022. We aimed to describe their clinical, biological
specificities and outcomes during childhood.

Methods

This was a retrospective study conducted over the period
from January 2000 to January 2022. We included children
aged 0 to 16 years at diagnosis of the disease. The meth-
odology for patient identification aimed to cross-refer-
ence different sources to ensure exhaustive identification
of all patients. In each referenced center of the FOAD, we
searched the local registries of pediatric patients followed
for JIA and auto-inflammatory syndrome by the refer-
ring pediatricians. We extracted lists of patients from the
electronic hospital archives using the coded diagnosis
of JIA and auto-inflammatory syndromes from 2000 to
2022. We also extracted the list of patients recorded with
JIA and auto-inflammatory syndrome in the electronic
French national registry for rare diseases (BAMARA), a
secure national information system that gathers clinical
data of patients affected by rare diseases in a data ware-
house. Subsequently, the lists of patients were analyzed
for the relevance of the diagnoses, to check inclusion cri-
teria and to eliminate duplicates. Data were retrieved by
consulting follow-up reports and hospitalization reports
available in the patients’ medical files. The disease stud-
ied was sJIA of pediatric onset according to international
ILAR criteria [5, 6]. Macrophage activation syndrome
(MAS) complicating sJIA was also defined according to
international guidelines [7]. For patients treated before
the publication of the new criteria, we retrospectively
checked the medical records to see whether they met
the criteria for sJIA and/or MAS complicating sJIA. We
defined coronary dilatation as a diameter>2 standard
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deviations for body surface area. Mucosal involvement
was defined as erythema, edema, aphthous ulcers, or
ulceration in the nose and throat area. A clinical flare
was described as a clinical and laboratory manifestation
requiring a change in background therapy or glucocorti-
coid pulse (> 0.5 mg/kg/day). The treatment of a flare was
protocolized, with a loading dose of 1-2 mg/kg/day. In the
event of a good clinical response to glucocorticoids, they
were gradually tapered and weaned over 3—4 months.

Patients were included if they (or their parents) were
born, raised, and resident in the FOAD, while those pre-
sent for a short stay (vacation) were excluded.

Data are described as means, medians, and range for
quantitative variables, or as number and percentage for
categorical variables. Differences in percentages were
tested with the chi square test or Fisher’s exact test for
expected frequencies<5, using STATA software. A
p-value<0.05 was considered statistically significant.
The Institutional Review Board of the University Hospi-
tal of Martinique approved the study under the number
2021/116.

Results
One hundred and seventy seven patients were identified
through the registries over the 22 year period; of whom
33 were identified as having auto-inflammatory syn-
drome, including 25 patients with sJIA (Fig. 1). The sex
ratio was 2/3 boys and 1/3 girls. The mean age at diag-
nosis was 7.5 years (range: 1.2—14.9 years). There was
no notable age distribution (40% under 5 years old, 32%
between 5 and 10 years old and 28% between 10 and
15 years old). The median time from symptom onset to
diagnosis was 2 months (range: 0.1—12 months). The
mean duration of follow-up was 5.2 years (range: 0.5—
16 years). The clinical and biological characteristics of
the study population are shown in Fig. 2 and Table 1.
All patients had joint involvement at diagnosis, with 17
presenting polyarthritis (68%) and 8 presenting inflam-
matory joint pain, with painful limitation of movement
(32%). Ten patients (40%) had serositis (7/10 pericarditis
and 3/10 pleuritis). Four patients had coronary involve-
ment at diagnosis (16%); they all had coronary dilatation
(from 3.4 to 5.2 mm) without aneurysm and without fur-
ther complications, such as later coronary artery damage
or recurrence (Table 1). All patients with coronary dilata-
tion had a favorable outcome, and all dilation had disap-
peared at the control echocardiography (2 months later).
No patient had uveitis during follow up. Only one
patient with a severe phenotype, including severe
flares with MAS refractory to biotherapies, suffered
from lung disease associated with sJIA and developed
pulmonary hypertension. The average CRP at diagno-
sis was 180 mg/L. Only 3/22 had positive anti-nuclear
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Clinician Registries: 24

Extraction from BAMARA: 14

Computerized hospital archives Martinique: 53
Computerized hospital archives Guadeloupe: 51
Computerized hospital archives French Guyana: 32

A
174 patients EXCIUdEd.: .
Aged 0-16 at diagnosis Kawasaki disease 89
3 Infections 23
- i Duplicates 25
‘ 33 patients included ‘ Patients on vacation 4

1

25 systemic JIA

3 Unclassified/severe auto-
inflammatory diseases

2 Sweet syndromes

2 H syndrome

1CRMO

Fig. 1 Flowchart of the study population. BAMARA is the French National registry for rare disease. H syndrome: Histiocytosis lymphadenopathy plus
syndrome. CRMO: Chronic recurrent multifocal osteomyelitis

Fig. 2 Clinical and biological characteristics of our cohort of sJIA. Mucosal involvement was defined as oral erythema, edema, aphthous ulcers, or
ulceration in the nose and throat area. MAS: Macrophage activation syndrome. Green bars show cumulative data during childhood. A patient with
known or suspected sJIA was considered as having MAS if Ferritin >684 ng/ml and 2 of the following criteria were met: Platelet count <181 x 109/
liter, Triglycerides > 156 mg/dl, Fibrinogen < 360 mg/dl, Aspartate aminotransferase >48 units/liter. Every patient in our cohort had at least 4/5
criteria

antibodies and none had a positive rheumatoid factor  bacteriological assessment including several blood cul-
or Anti-citrullinated protein antibodies. We found a tures, all of which were negative.

viral infectious trigger (considered as positive nasal or Eight patients had MAS at diagnosis, and five devel-
blood PCR or serology showing IgM antibody) in 15/25 oped MAS during flares in childhood according to the
patients (60%). At onset, every patient had a complete  international classification [7] (13/25, 52% of patients
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Table 1 Description of patients with sJIA
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Sex Ageonset CRPonset Agelast news Coronary involvement MASonset MAS in flaresin childhood immunosuppressive treatment or biotherapy Number of flares Therapy at last follow-up

M 12 200 12 . Yes Yes
M 13 150 113 : ; Yes
M 18 80 38

M 3 n 1

F 32 40 9.2 .

F 38 5 193 Dilatation 3.6mm . Yes
F 39 58 169 ‘ Yes Yes
M 44 250 6.4 i Yes Yes
M 44 15 6.4 Dilatation 3.4mm . .
] 5 188 7 i Yes Yes
F 55 218 115 : ; Yes
F 7 54 10 Dilatation 5.2mm

M 13 20 113

F 14 240 94

M 8 91 9 . g :
M 9 180 175 . Yes Yes
M 9 250 7 ‘ " ‘
M 9 267 13 : Yes Yes
F 1 150 174 : : ;
M 124 160 174 . Yes Yes
M 3 290 18 : ; ;
F 137 330 142 g g Yes
F 14 188 175 . Yes Yes
M 143 350 183 Dilatation4.2mm " Yes
M 19 )/ 19

None 2 steroids Smg
None 2 steroids4mg
None 1 NSAIDs
None 4 NSAIDs
None 1 None
MTX, anakinra and roactemra 5 Anakinra
None 1 None
None 1 steroids 4mg
None 1 None
MTX and roactemra 4 Roactemra
Anakinra 5 Anakinra
None 1 None
None 1 None
None 2 None
None 2 None
None 2 None
None 1 None
Anakinra, roactemra, canakimumab, baricitinb 9 deceased
None 1 None
MTX and anakinra 3 None
None 1 None
Anakinra 3 Anakinra and steroids Smg
Anakinra 2 None
Anakinra 2 Anakinra
None 1 None

Time to diagnosis is in months, follow-up is in years, MAS stands for Macrophage activation syndrome. Age is in years, CRP is in mg/ml. 0 stands for no treatment

during childhood). They all presented organ enlarge-
ment and biological abnormalities (4/5 criteria). Eight
of these patients (62%) required the addition of bio-
therapy to control a flare of MAS after failure of gluco-
corticoid therapy (anakinra in second line 7/8). Three
of them (23%) required two different biotherapies for
severe MAS (anakinra and tocilizumab). The mean
and median number of flares in childhood was 2 per
patient (1—5) (including the initial flare). Seventeen
patients had a disease control during childhood with
glucocorticoids and non-steroidal anti-inflammatory
drugs (NSAIDs) (68%). Eleven patients (44%) had only
one flare of sJIA during childhood. Eight patients (32%)
required a second therapeutic line for MAS control or
glucocorticoid-sparing. Most of them (7/8) suffered
from at least 3 flares during childhood and had MAS
associated with sJIA at some point during their disease
course. No patient in our cohort without MAS during
childhood required biotherapy as background therapy.
There was no difference in clinical and biological fea-
tures according to gender (for boys versus girls respec-
tively: MAS during childhood 50% vs 55% (p=0.8),

average number of flares during childhood 2.31 vs 2.33
and second line with biotherapy 25% vs 44% (p =0.39)).

We calculated the cumulative duration of treatment for
our patients; the median was 5 months (range: 2—144)
and 72% had a cumulative treatment duration of less than
one year during childhood. With a median follow-up of
5.2 years and median cumulative treatment duration
of 5 months, our patients were on therapy (taking any
medication) only 8% of the time. Based on the latest data
available, 21/25 patients were successfully weaned off
glucocorticoids during childhood (84%). All unweaned
patients were still on glucocorticoid therapy at less than
5 mg per day, or NSAIDs. Twelve patients (48%) transi-
tioned to adult care for continued follow-up; all but one
had no background treatment for a year. There was one
fatal severe infectious event, namely one patient with
pulmonary hypertension died from COVID-19 infection.

Discussion

This retrospective study from the FOAD over a period
of 22 years identified a cohort of 25 patients suffering
from sJIA. This is the largest cohort of pediatric patients
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with this disease of Afro-Caribbean origin. The current
international JIA classification has contributed to a more
uniform classification of this disease, thus facilitating
comparisons of diagnosis and epidemiology across coun-
tries and ethnic populations [5]. One of the strengths of
this work is its multicenter nature, with the participa-
tion of all the referring pediatricians in the FOAD. Our
methodology enabled us to analyze patient therapies by
referring to the national registry for rare diseases, as well
the registries of local referring clinicians and by explor-
ing computerized hospital archives with wide inclusion
criteria. This led to exhaustive identification of patients,
and we cross-checked data from multiple sources to min-
imize the loss of patients and data. Thus, the prevalence
in our study may have been underestimated, because
of the memory bias of retrospective studies covering a
long period. There is also potential for recruitment bias
in our study, because our methodology mostly identi-
fies patients who required hospitalization. Nevertheless,
most patients with sJIA have a short initial hospitaliza-
tion at disease onset.

Our study shows a stable incidence of sJIA in this
population of Afro-Caribbean children over a 22-year
period, at a rate of 0.4 patients per year per 100,000 chil-
dren. This incidence is consistent with that described in
Western countries [8, 9]. However, this contrasts with
the rates of three main systemic diseases in the FOAD
(namely systemic lupus, bowel disease and type 1 diabe-
tes) with pediatric onset showing an increase in the num-
ber of cases over the years (unpublished personal data).
The overall prognosis of the children in our cohort was
similar to that of cohorts from Western countries [9,
10]. In the biotherapy era, with all biotherapies available
in 2009 in the FOAD, more than two-thirds of children
did not require biotherapy to achieve complete remis-
sion during childhood. None of our patients had oph-
thalmological involvement, which is consistent with the
low incidence of uveitis in this subtype of JIA [11]. The
proportion of patients with coronary involvement at
onset was higher in our cohort. Coronary damage has
previously been described in sJIA [12], but none of our
patients had subsequent complications, such as later
coronary artery damage, dilatation or relapse. The diag-
nosis of sJIA was made in the presence of evidence of
persistent arthritis and/or MAS, and these patients did
not have a more severe clinical or biological course. Our
patients had few autoantibodies, which clearly differenti-
ates this entity from other JIA or systemic disease [13].
Although we chose an international definition of MAS
associated with sJIA [7] to avoid it simply reflecting the
perception of the clinicians, we found a high percentage
of MAS in our cohort, higher than previously described
[14], which was not related to an increase in mortality.
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However, in our cohort most of the children who had
MAS at some point during the course of their diseases
required biotherapy for disease control. MAS complicat-
ing sJIA occurs more frequently during childhood than in
adult onset Still’s disease [15]. Our patients were on ther-
apy for a small part of the time they were being followed
up by specialists, and a large majority of those who tran-
sitioned to adult care had been weaned from treatment
for over a year. This probably illustrates the pediatricians’
doubts about the future outcomes of these patients [16].
Adult/child studies on the evolutionary profile of these
patients are necessary to assess the risk of recurrence in
adulthood.

Conclusion

To the best of our knowledge, this cohort of patients fol-
lowed in the FOAD is the largest focusing on children of
Afro-Caribbean origin treated for sJIA in a developed-
country health system. It describes their clinical and
biological specificities, such as a higher rate of MAS and
coronary involvement at onset. The incidence per year
was stable over a 20-year period. Their overall outcomes
during childhood were similar to those reported in west-
ern countries.
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