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Abstract

To describe the characteristics of systemic juvenile idiopathic arthritis (sJIA) and adult-onset Still’s disease (AOSD),
compare their presentation and evolution, and analyse possible complication predictors. Multicenter study. Data were
retrieved from a hospital-based study of patients with a diagnosis or suspected diagnosis of sJIA or AOSD according
to the responsible physician and followed-up for at least one year. Descriptive variables (classification criteria, clinical
manifestations, complications, family, and personal history) were collected at disease onset and during follow-up. We
present the clinical characteristics of 326 patients, 67% of whom had a diagnosis of sJIA and 33% of AOSD. Clinical
manifestation frequencies were similar between the two groups, except for odynophagia, which was significantly more
frequent in AOSD than in sJIA (78.4% vs. 25.5%; p <0.0001). Among the complications, macrophage activation syndrome
(MAS) was significantly more common in sJIA than in AOSD (24.4% vs. 9.5%; p=0.002), to the extent that an sJIA
diagnosis significantly increased the risk of MAS, together with serositis presence, and the need for biological therapy.
Patients with sJIA and AOSD showed similar characteristics, supporting the idea that they are both part of Still’s disease,
but are expressed at different ages. Differences in manifestations and complications might be due to different management
between diseases and immune response maturity.
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Introduction and serositis [2]. In 1971, Bywaters published the first series
of 14 adults with the same symptoms as those seen in the
paediatric age group, thus defining the adult-onset Still’s

disease (AOSD) concept [3]. Since then, different criteria

The systemic onset form of chronic childhood arthritis was
first described by George Frederic Still in 1897 [1]. Today,

systemic juvenile idiopathic arthritis (sJIA) is defined by
the International League of Associations for Rheumatology
(ILAR) as arthritis occurring in one or more joints accom-
panied or preceded by fever, lasting at least two weeks,
documented as daily for at least three days in a row, and pre-
senting with one or more of the following signs and symp-
toms: erythematous evanescent rash (non-fixed), generalised
lymph node enlargement, hepatomegaly or splenomegaly,

Extended author information available on the last page of the article

have been proposed for the diagnosis of Still’s disease in
this later age group, such as those of Calabro [4], Cush [5],
Yamaguchi [6], and Fautrel [7]. Both diseases are now con-
sidered part of Still’s disease, and attempts are being made
to establish common diagnostic and classification criteria.
Systemic JIA and AOSD are thought to be complex
multigenic autoinflammatory diseases [8]. They primar-
ily affect the innate immune system and are characterised
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Table 1 Comparisons of the main
clinical characteristics between

the two groups

Data represent n (%), except
where other statistics are speci-
fied

Abbreviations: JIA, juvenile
idiopathic arthritis; AOSD,
adult-onset Still’s disease; US,
ultrasound; JADI, Juvenile

Arthritis Damage Index; ESR,
erythrocyte sedimentation rate,
ALT, alanine transaminase;
AST, aspartate aminotrans-
ferase; GGT, gamma-glutam-
yltransferase, SD, standard

Variable Total Systemic JIA AOSD p-value
(n=326) (n=219) (n=107)
Baseline characteristics
Fever (n=311) 310 (99.7%) 212 (99.5%) 98 (100%) 1.000
Arthralgia (n=316) 295 (93.3%) 194 (90.6%) 101 (99.0%) 0.003
Rash (n=310) 278 (89.7%) 197 (92.9%) 81 (82.6%) 0.006
Hepatosplenomegaly (n=306) 105 (34.3%) 68 (32.2%) 37 (38.9%) 0.252
Serositis (n=304) 71 (23.4%) 41 (19.4%) 30 (32.3%) 0.015
Morning stiffness (n=299) 167 (55.8%) 107 (51.9%) 60 (64.5%) 0.043
Constitutional syndrome (n=309) 116 (37.5%) 72 (34.3%) 44 (44.4%) 0.085
Headache (n=300) 38 (12.7%) 25 (12.0%) 13 (14.1%) 0.612
Odynophagia (n=314) 134 (42.7%) 54 (25.5%) 80 (78.4%) <0.0001
Lymphadenopathy (n=309) 107 (34.6%) 64 (30.5%) 43 (43.4%) 0.025
Symmetric arthritis (n=252) 148 (58.7%) 101 (62.7%) 47 (51.6%) 0.086
Persistent arthritis (n=231) 114 (49.3%) 80 (52.6%) 34 (43.0%) 0.167
Evolution descriptors
Evolution type (n=324) 0.042
* Monocyclic 120 (37.0%) 91 (41.7%) 29 (27.4%)
* Polycyclic 76 (23.5%) 47 (21.6%) 29 (27.4%)
* Persistent 128 (39.5%) 80 (36.7%) 48 (45.3%)
Need for glucocorticoids (n=299) 233 (77.9%) 170 (85.0%) 63 (63.6%) <0.0001
Need for biologics (n=300) 196 (65.3%) 139 (68.5%) 57 (58.8%) 0.098
JADI: articular (n=322) (mean=+ SD) 1.9+6.7 25+72 0.8+5.4 0.009
JADI: extra-articular (n=302) 0.69+1.25 0.73+1.43 0.60+0.77 0.101
Laboratory parameters
ESR>30 (n=302) 280 (92.7%) 190 (92.7%) 90 (92.8%) 0.975
Ferritin > 1,500ng/mL (n=269) 130 (48.3%) 78 (44.1%) 52 (56.5%) 0.052
Haemoglobin< 12 g/dL (n=312) 68 (21.8%) 29 (14.0%) 39 (37.1%) <0.0001
Platelets >400,000/mm? (n=291) 155 (53.3%) 129 (63.5%) 26 (29.5%) <0.0001
Leukocytes > 15,000/mm?> (n=304) 141 (46.4%) 96 (47.8%) 45 (43.7%) 0.500
ALT>40U/L (n=275) 109 (39.6%) 57 (30.8%) 52 (57.8%) <0.0001
AST >40U/L (n=269) 125 (46.5%) 75 (41.0%) 50 (58.1%) 0.009
GGT>40U/L (n=203) 122 (60.1%) 61 (50.8%) 61 (73.5%) 0.001
Cholesterol >200 mg/dL (n=211) 59 (28.0%) 36 (26.3%) 23 (31.1%) 0.458
Imaging tests
Chest X-ray: normal (n=280) 226 (80.7%) 151 (82.1%) 75 (78.1%) 0.428
Echocardiogram: normal (n=181) 137 (76.1%) 104 (79.4%) 33 (67.3%) 0.092
Abdominal US: normal (n=220) 135 (62.2%) 98 (64.0%) 37 (57.8%) 0.387
Erosions (n=243) 31 24 (25.8%) 7 (12.3%) 0.047
Destruction (n=243) 28 22 (23.6%) 6 (10.5%) 0.045

deviation

by inappropriate phagocyte activation (neutrophils and
macrophages) and a reduced role for adaptive immunity.
Their aetiology is unknown, although some genetic factors
and pathophysiological pathways are known, such as the
involvement of the interleukins IL-1p, IL-18, and IL-6 [9].
Both are characterised by acute and recurrent inflamma-
tory episodes resulting from a dysregulation in the control
of the inflammatory process and present different forms of
evolution—monocyclic, polycyclic, and persistent—with
25 to 50% of the patients displaying a chronic course [8, 10—
14]. Systemic symptoms, i.e., fever, increased erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP),
polyarticular or hip involvement, radiological damage, need

@ Springer

for glucocorticoids, increased immunoglobulin A (IgA),
thrombocytopenia, and elevated serum ferritin levels (very
important if glycosylated ferritin <20% according to Fau-
trel) have all been described as poor prognostic signs, and
major complications include amyloidosis and macrophage
activation syndrome (MAS) [8, 15-17]. Regardless of age,
Still’s disease poses multiple challenges due to its hetero-
geneity, the lack of specific clinical and biological features,
the need for differential diagnosis, the lack of prognostic
markers, as well as the disability risk, the impaired quality
of life, and the occurrence of serious complications despite
treatment [18].
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Table 2 Comparisons of complications (total and by age group)

Complications Total sJIA AOSD p-value
Chronic damage (n=319) 59 (18.5%) 44 (20.7%) 15 (14.1%) 0.159
Functional impairment (n=294) 18 (6.1%) 14 (7.2%) 4 (4.0%) 0.318
Amyloidosis (n=317) 1(0.3%) - 1 (1.0%) 0.328
Stunting (n=312) 32 (10.3%) 31 (14.6%) 1 (1.0%)* <0.0001
Avascular necrosis (n=316) 5 (1.6%) 4(1.9%) 1 (1.0%) 1.000
Cataracts (n=316) 20 (6.3%) 15 (7.1%) 5 (4.8%) 0.624
Uveitis (n=315) 1(0.3%) 1 (0.5%) - 1.000
Osteoporotic fracture (n=314) 17 (5.4%) 12 (5.7%) 5 (4.9%) 1.000
Depression (n=316) 13 (4.1%) 6 (2.8%) 7 (6.7%) 0.101
Other (n=291) 28 (9.6%) 19 (10.1%) 9 (8.7%) 0.705
MAS: suspected/confirmed (n=314) 61 (19.4%) 51 (24.4%) 10 (9.5%) 0.002

*The patient with AOSD and impaired growth had an age at onset of 18.2 years

Abbreviations: MAS, macrophage activation syndrome; sJIA, systemic juvenile idiopathic arthritis; AOSD, adult-onset Still’s disease

Disease registries, defined by the grouping and follow-
up of patients sharing the same diagnosis, are very useful
for describing the natural history of a condition, analysing
the time to a specific event, evaluating the effectiveness and
safety of therapies, as well as having subgroups of patients
with particular characteristics, generating new research
hypotheses, and improving disease clinical management
[19].

The peculiar characteristics of sJIA and AOSD call for a
better understanding of these processes. For example, using
different classification criteria makes it difficult to compare
case series or cohorts. In addition, there are no standardised
therapeutic protocols in adults. In this sense, creating an
sJIA-AOSD registry would improve knowledge of this dis-
ease [20].

The objective of this work was to describe the character-
istics of a sJIA-AOSD Spanish study, to compare their pre-
sentation and course, and to analyse the possible predictive
factors for the development of complications.

Methods

Design

Multicentre study of prevalent cases.
Population and recruitment

The target population were patients with sJIA or AOSD
(prevalent and incident) seen in the paediatrics, rheuma-
tology, or internal medicine departments of tertiary hospi-
tals throughout Spain. Eligible patients (selection criteria)
were those with suspected or confirmed diagnosis of sJIA
or AOSD, regardless of the criteria used, and a minimum
follow-up of 1 year in participating hospitals.

To increase the external validity of the sample, a mini-
mum participation of 10 centres was established, distributed
throughout the different counties, and the recruitment period
was 10 months. Patients for whom it was impossible to com-
plete 50% of the data from clinical records were excluded.

Variables

Descriptive and predictive variables were collected and
grouped into the following sections: (A) epidemiological
data: onset forms and evolution, age and gender, educa-
tional level, place of residence, family and personal his-
tory (vaccinations, comorbidity, and obstetric history); (B)
diagnostic criteria (ILAR, Cush, Yamaguchi and Fautrel);
(C) clinical variables of onset and evolution, quality of life
and functional capacity, laboratory parameters, and imag-
ing tests; and (D) complications (damage measured by the
Juvenile Arthritis Damage Index [JADI], MAS, amyloido-
sis confirmed by histology, and uveitis).

A form and a codebook were designed with informa-
tion on the variables and their validation rules to guide the
researchers in collecting information and to facilitate vari-
able location and interpretation during the analysis phase.
Data were collected on a specific platform designed ad
hoc and hosted in an online application that guaranteed the
confidentiality and security of the data included under cur-
rent legislation on data protection and allowed for regular
uploading of the information to a global database.

Statistical analysis

The statistical analysis was carried out in different steps.
First, the sample was described using measures of central
tendency (mean and median) and dispersion (standard devi-
ation and interquartile range) for quantitative variables, and
absolute and relative frequencies for qualitative variables.
Second, the two patient groups, adults and children, were
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Table 3 Baseline predictors of chronic damage

Determinant

Bivariate Multivariate
OR [95% CI] (p-value) OR [95% CI] (p-value)

Discase
* AOSD
o sJIA

Female gender

Family history

Years between symptom onset and diagnosis
Years between symptom onset and last visit
Baseline variables

Rash

Morning stiffness

Serositis

Hepatomegaly
Splenomegaly

Arthralgia

Constitutional syndrome
Odynophagia
Lymphadenopathy

Persistent arthritis
Symmetrical arthritis

No. swollen joints
Comorbidity

JADI: joint damage

JADI: extra-articular damage
Need for glucocorticoids

1
1.58 [0.83-2.99] (0.161)

0.62 [0.35-1.10] (0.090)
0.79 [0.28-2.17] (0.643)
1.19[0.98-1.44] (0.082)
1.15 [1.10-1.21] (< 0.0001) 1.14 [1.07-1.22] (< 0.0001)
1.58 [0.53-4.71] (0.411)
4.26 [2.05-8.87] (<0.0001)
0.90 [0.44-1.82] (0.771)
0.94 [0.48-1.84] (0.857)
1.07 [0.54-2.09] (0.850)
2.18 [0.49-9.65] (0.303)
0.71 [0.38-1.33] (0.281)
0.76 [0.42-1.39] (0.380)
0.40 [0.20-0.82] (0.012)
4.04[2.01-8.13] (<0.0001)
6.09 [2.62-14.20] (< 0.0001)
1.16 [1.10-1.20] (< 0.0001)
0.90 [0.47-1.73] (0.759)
5.89 [3.26-10.64] (< 0.0001)
2.67[1.97-3.61] (<0.0001)
1.75 [0.78-3.92] (0.176)

5.49 [2.78-10.83] (< 0.0001)

Need for biologics
Type of evolution

* Monocyclic 1
* Polycyclic

2.56 [1.26-5.20] (0.009)

11.4[1.71-76.2] (< 0.0001)

14.3 [3.16-64.4] (0.001)

 Persistent 29.3[6.91-124.6] (<0.0001)

AUC (ROC curve)

0.967

Abbreviations: sJIA, systemic juvenile idiopathic arthritis; AOSD, adult-onset Still’s disease; US, ultrasound; JADI, Juvenile Arthritis Damage
Index; AUC, area under the curve; OR, odds ratio; CI, confidence interval, ROC, Receiver Operating Characteristic

compared using parametric or non-parametric hypothesis
tests. To avoid the problem of multiple comparisons, sum-
mary variables were created for family history [autoinflam-
matory (Familiar mediterranean fever, Syndrome TRAPS,
HIDS, CAPS, PAPA, Granulomatous arthritis, Still disease,
Recurrent fever) and immunological processes (Lupus, Pso-
riasis, Inflammatory bowel disease, Spondyloarthropathy,
Uveitis, Rheumatoid arthritis, Multiple Sclerosis, Diabe-
tes)], comorbidity (infections, cardiovascular events, osteo-
porosis, lung diseases, cancer), and baseline characteristics.

In a third step, bi- and multivariate logistic regression
models were used to analyse the possible predictive role of
baseline clinical characteristics on the subsequent develop-
ment of complications. The dependent variables in these
models were the most frequent complications, and base-
line clinical characteristics were entered as independent
variables. Variables with clinical significance or bivariate
p-value<0.25 were included in the multivariate models.
From a saturated model, successive models were run with
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stepwise elimination of variables with the lowest contribu-
tion. The final model was chosen as the most parsimonious
(with fewer explanatory variables), clinically meaningful,
and with the lowest Alaike and Bayesian information cri-
teria (AIC and BIC). Separate models were used for each
complication.

The data are available upon reasonable request.

Results

The sample consisted of 326 patients (67% with sJIA and
33% with AOSD), belonging to 14 Spanish centres. Com-
pared with sJIA patients, those with AOSD were more fre-
quently women (67% vs. 53%; p=0.020), had a longer time
between symptom onset and diagnosis (median 0.13 vs.
0.08 years; p=0.015), and had a higher frequency of fam-
ily history (30% vs. 11%; p=0.001) and comorbidity (51%
vs. 30%; p=0.001). The most frequently met diagnostic
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criteria were those of Yamaguchi (80%) without differences
between diseases, except for the Fautrel criteria, which were
significantly more common in sJIA patients (68% vs. 54%;
p=0.019).

Regarding clinical features, the main differences were the
higher frequency of rash in sJIA patients, and of serositis,
morning stiffness, arthralgia, odynophagia, and lymphade-
nopathy in AOSD patients. Persistent forms were the most
common (39.5%), followed by monocyclic (37.0%), with a
slight difference between both diseases (p=0.042). Mono-
cyclic form proportion increased with the year of diagnosis
(14.3% in the 1980-1990 decade to 44.3% in 2011-2021;
»<0.0001). In terms of treatment needs, more sJIA patients
required glucocorticoids (85% vs. 64%; p<0.0001), with-
out differences for biologics. Finally, the JADI index
showed a higher joint damage score in sJIA patients than in
AOSD patients (2.5+7.2 vs. 0.8 +5.4; p=0.009), that was
reflected in the radiological damage. Virtually, all patients
had ESR values>30 mm/h (93%), and 48% had ferritin

Predictive model for chronic damage

ROC curve

1.00

0.75

AUC = 0.964

Sensitivity
0.50

0.25

T T T T T
0.00 0.25 0.50 0.75 1.00
1 - Specificity

Fig. 1 Chronic damage: model discrimination. ROC curve
levels above 1500ng/mL, without differences between age

groups. Significant differences were found in other labora-
tory data. In AOSD patients, haemoglobin values < 12 g/dL.

Table 4 Baseline predictors of macrophage activation syndrome (MAS)

Determinant Bivariate Multivariate
OR [95% CI] (p-value) OR [95% CI] (p-value)
Disease
* AOSD 1 1
* sJIA 3.31 [1.43-7.68] (0.005) 5.43 [1.43-20.6] (0.013)

Female gender
Family history

Years between symptom onset and diagnosis
Years between symptom onset and last visit

Baseline variables
Rash

Morning stiffness
Serositis
Hepatomegaly
Splenomegaly
Arthralgia
Constitutional syndrome
Odynophagia
Lymphadenopathy
Persistent arthritis
Symmetrical arthritis
No. joints inflamed
Comorbidity

JADI: joint damage

JADI: extra-articular damage

Need for glucocorticoids
Need for biologics

Type of evolution

* Monocyclic

* Polycyclic

* Persistent

AUC (ROC curve)

]
0.71 [0.38-1.32] (0.278)
1.47 [0.58-3.68] (0.415)
0.81 [0.47-1.40] (0.459)
0.94 [0.89-1.00] (0.061)

1.27 [0.42-3.81] (0.670)
0.99 [0.52-1.91] (0.990)

3.55[1.83-6.90] (<0.0001)

]

]

]

2.02 [1.04-3.92] (0.037)
2.31[1.19-4.50] (0.014)
1.60 [0.36-7.14] (0.539)
1.29 [0.68-2.47] (0.437)
0.71 [0.37-1.39] (0.321)
1.40 [0.73-2.70] (0.313)
0.81 [0.38-1.73] (0.580)
0.85 [0.42-1.74] (0.664)
0.99 [0.95-1.03] (0.650)
1.01 [0.50-2.03] (0.973)
1.00 [0.95-1.05] (0.999)
1.15 [0.93-1.42] (0.184)

4.74[1.80-12.5] (0.002)

1
1.97 [0.83-4.66] (0.123)
2.24 [1.04-4.83] (0.040)

0.94 [0.88-1.00] (0.068)

4.55[1.88-11.01] (0.001)

4.37[1.39-13.7] (0.011)

0.767

Abbreviations: sJIA, systemic juvenile idiopathic arthritis; AOSD, adult-onset Still’s disease; US, ultrasound; JADI, Juvenile Arthritis Damage
Index; AUC, area under the curve; OR, odds ration; CI: confidence interval; ROC, Receiver Operating Characteristic
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and elevated transaminases above 40IU/L were more fre-
quent than in sJIA patients. In contrast, more sJIA patients
displayed platelet levels of 400,000/mm> or higher. Most
patients had normal chest X-rays (81%), echocardiograms
(76%), and abdominal ultrasounds (62%), with no differ-
ences by age group. Of the 150 patients who underwent
joint radiography, 31 (21%) had joint erosions, and 28
(18%) showed joint destruction (Table 1).

The most common complications were chronic damage
(radiologic or functional damage) (18%) and MAS (Ravelli
criteria or pathology changes) (19%), which were signifi-
cantly more common in sJIA patients than in AOSD patients
(24% vs. 9%; p=0.002). Less common complications
were functional impairment (6%), impaired growth in sJIA
patients (15%), cataracts (6%); osteoporotic fracture (5%),
and depression (4%) (Table 2).

Possible chronic damage predictors in bivariate analy-
sis were a longer time since symptom onset (odds ratio
[OR]=1.15; p<0.0001), morning stiffness (OR=4.26;
p<0.0001), symmetrical (OR=6.09; p<0.0001) and per-
sistent arthritis (OR=4.04; p<0.0001), number of swol-
len joints (OR=1.16; p<0.0001), higher score in joint
(OR=5.89; p<0.0001) and extra-articular damage domains
(OR=2.67; p<0.0001) of the JADI index, biological ther-
apy (OR=2.56; p=0.009), and polycyclic (OR=14.3;
p=0.001) or persistent (OR=29.3; p<0.0001) course. In
the multivariate analysis, the only clinical characteristics
associated with a higher chronic damage probability were
a more extended time from symptom onset to the last visit
(OR=1.14; p<0.0001), extra-articular damage in the JADI
(OR=5.49; p<0.0001), and need for biological therapy
(OR=11.4;p<0.0001) (Table 3). The discriminatory power
of this model was very high, with an area under the ROC
(Receiver Operating Characteristic) curve of 0.964 (Fig. 1).

The baseline characteristics increasing MAS likeli-
hood in the bivariate analysis were the clinical form

Predictive model MAS
ROC curve

1.00
1

0.75
1

AUC =0.767

Sensitivity
0.50
1

0.25
1

0.00
1

T
0.75 1.00

2
&4
)
=}
N
a

0.50
1 - Specificity

Fig. 2 Macrophage activation syndrome (MAS): model discrimina-
tion. ROC curve
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of sJIA (OR=3.31; p=0.005), serositis (OR=3.55;
p<0.0001), hepatomegaly (OR=2.02; p=0.037), spleno-
megaly (OR=2.31; p=0.014), need for biological therapy
(OR=4.74; p<0.002), and persistent course (OR=2.24;
p=0.040). In the multivariate model, the predictors asso-
ciated with MAS development were the clinical form of
sJIA (OR=5.43; p=0.013), serositis presence (OR =4.55;
p=0.001), and need for biological therapy (OR=4.37;
p=0.011). On the other hand, MAS probability decreased
with time elapsed between symptom onset and the last
visit, although this association did not reach statistical sig-
nificance (Table 4). The discriminatory power of this model
was moderate, with an area under the ROC curve of 0.767

(Fig. 2).

Discussion

This study presented the characteristics of a Spanish sJIA-
AOSD multicentre study and the analysis of complication
predictors. The higher prevalence in females was similar
to that published in other studies [9, 21, 22] and the age
at diagnosis in sJIA (5.3 years) was similar to that of the
CARRA group (Childhood Arthritis and Rheumatology
Research Alliance) (4.7 years) [23] or the Pay series from
Turkey (6 years) [21]. The onset age in AOSD patients (40.6
years) was similar to that of the Italian retrospective mul-
ticentre study (38.8 years) [24] and higher than that of the
Turkish series (27 years) [21].

The shorter time between symptom onset and diagnosis
(0.96 months in sJIA and 1.56 months in AOSD patients)
compared with other series (1.56 months in sJIA and 3
months in AOSD patients) [21] may be related to different
access to specialised units, or to better training of primary
care teams and swift referral.

Clinical manifestation frequencies were similar between
both groups, except for odynophagia, which was significantly
more common in AOSD than in sJIA (78.4% vs. 25.5%).
This difference has been also observed in other studies. For
example, in Jamilloux’s comparison of previous series, only
15% of sJIA patients had odynophagia compared with 70%
of those with AOSD [9]. Although this result may be related
to the inclusion of odynophagia in Yamaguchi’s diagnostic
criteria [6], it may also be due to younger patients with sJIA
not reporting this symptom unless specifically asked to do
so. In this regard, some studies conducted in adolescents
with sJIA showed an odynophagia incidence similar to that
observed in AOSD [25]. Serositis was also more frequent
in AOSD (32.3% vs. 19.4%), although the difference was
not significant, similar to that observed in the Italian regis-
try [25]. The higher comorbidity frequency (51% vs. 30%;
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p=0.001) in AOSD may be related to the older age of these
patients.

There are currently no common diagnostic criteria for
both presentation forms. Yamaguchi’s criteria were the
most frequently met in our data (78.1% in sJIA and 85.0%
in AOSD), as observed in other studies [26, 27]. Regarding
prognosis, monocyclic forms were less prevalent in AOSD
patients than in other series (41.7% in sJIA and 27.4% in
AOSD) [28, 29]. The variability between the different series
may be related to the retrospective nature of the studies,
the emergence of new treatments, or changes in the disease
course with early treatment initiation [30]. The higher pro-
portion of monocyclic forms at later diagnosis dates could
be explained by the greater number of patients treated with
biological treatments in later decades.

Regarding complications, MAS was more common
in sJIA patients than in AOSD patients (24.4% vs. 9.5%;
p=0.002), contrary to what was observed in the Italian and
French series [9, 22]. Amyloidosis and articular lesions were
less common than in older series, such as Cabane’s study
published in 1990, probably due to current better diagnosis
and access to new treatments [31]. The differences between
sJIA and AOSD patients in articular JADI, but not in the
extra-articular component, can be explained by the fact
that joint involvement during growth in paediatric patients
increases the damage risk.

The strengths of the present study are based on the avail-
ability of a large number of Still’s disease patients under
real-world conditions, allowing to study the natural history
of this rare disease [32, 33] and develop priority lines of
research, such as common diagnostic criteria, prognostic
markers, and analysis of later evolutionary phases, all of
them from a multidisciplinary perspective (paediatric and
adult rheumatologists). In this sense, this sample can serve
as a basis for the creation of collaborative networks between
different specialists.

However, the study is not exempt from limitations com-
mon to other registries [19], which relate to the retrospec-
tive nature and quality of the data collected [34], lack of
representativeness of the sample, possible selection biases
due to non-uniform assessment criteria, and incomplete
patient follow-up [33]. There is currently an international
project for developing and implementing an International
Autoinflammatory Disease Alliance registry for patients
with Still’s disease that attempts to overcome some of these
problems [35].

In conclusion, patients with sJIA and AOSD showed
similar characteristics, supporting the idea that they are two
extremes within the spectrum of the same disease, expressed
at different ages. A delay in diagnosis and a higher inci-
dence of symptoms such as serositis and odynophagia stood
out in AOSD. Among the complications, more significant

joint damage has been observed in sJIA patients, and base-
line factors associated with a more chronic damage pres-
ence have been identified. It is crucial to reach a consensus
between paediatric and adult specialists to develop common
classification criteria. This will allow prospective studies to
include the full age spectrum of the disease and facilitate the
development of treatment protocols.

Appendix. The JIA-Still SERPE register
components

Agustin Remesal, Hospital Universitario La Paz, Madrid.

Alejandro Olivé, Hospital Germans Trias y Pujol,
Barcelona.

Alina Botenau, Hospital Ramon y Cajal, Madrid.

Angel Robles Marhuenda, Hospital Universitario La Paz,
Madrid.

Beatriz Bravo, Hospital Virgen de las Nieves, Granada.

Borja de Miguel Campo, Hospital Universitario 12 de
Octubre, Madrid.

Carmen Vargas Lebron, Hospital Virgen Macarena,
Sevilla.

Daniel Clemente Garulo, Hospital Nifio Jesus, Madrid.

Esmeralda Nuiiez, Hospital Materno Infantil de Malaga,
Malaga.

Gisela Diaz-Cordovés Rego, Hospital Universitario Car-
los Haya, Malaga.

Jaime de Inocencio, Hospital Universitario 12 de Octu-
bre, Madrid.

Javier Narvaez, Hospital Universitario de Bellvitge,
Barcelona.

Jenaro Grafia Gil, Hospital Universitario A Coruiia,
Corufia.

Jordi Anton Lépez, Hospital Sant Joan de Deu, Barcelona.

Jordi Fiter, Hospital Son Espases, Palma de Mallorca.

Jose Alfredo Goémez-Puerta, Hospital Clinic, Barcelona.

Jose Campos Esteban, Hospital Universitario Puerta de
Hierro Majadahonda, Madrid.

Judith Sanchez Manubens, Hospital Universitario Parc
Tauli, Barcelona.

Julian Fernandez Martin, Hospital Alvaro Cunqueiro,
Vigo.

Laura Casas, HUN Sra de Candelaria, Tenerife.

Laura Nufio, Hospital Universitario La Paz, Madrid.

M? del Pilar Hernandez Jiménez, Hospital Universitario
12 de Octubre, Madrid.

M? Sagrario Bustabad Reyes, Hospital Universitario de
Canarias, Tenerife.

M? Soledad Camacho Lovillo, Hospital Virgen del Rocio,
Sevilla.

@ Springer



2918

Rheumatology International (2024) 44:2911-2920

Maria del Carmen Pinedo, Hospital Universitario de Cru-
ces, Bilbao.

Maria Teresa Silva Diaz, Hospital Universitario de La
Coruila, Coruiia.

Marta Medrano San Ildefonso, Hospital Universitario
Miguel Servet, Zaragoza.

Patricia Carreira, Hospital Universitario 12 de Octubre,
Madrid.

Santos Castafieda, Hospital La Princesa, Madrid.

Vera Ortiz Santamaria, Hospital General de Granollers,
Barcelona.

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/s00296-
024-05658-6.

Author contributions JA, JC, LC and MJGY have participated in the
study design. All the authors, except LC and MJGY, have entered their
patients’ data. MJGY and LC have carried out the statistical analysis.
JA, LC and MJGY have prepared the manuscript. All authors have
reviewed the manuscript and provided comments.

Funding The study was funded by a grant from the Spanish Society
for Paediatric Rheumatology (SERPE). SERPE received unrestricted
grants from Sobi and Novartis for maintaining the design, logistic,
analysis team, and infrastructure.

Open Access funding provided thanks to the CRUE-CSIC agreement
with Springer Nature.

Declarations

Compliance with ethical standards The study complies with the pre-
cepts of good practice and confidentiality, was approved by the eth-
ics committees of all participating hospitals, and has, therefore, been
performed in accordance with the ethical standards established in the
1964 Declaration of Helsinki and its later amendments. Patients, or
legal guardians in the case of minors, signed an informed consent form
to collect their data. The Ethics Committee of Hospital Sant Joan de
Déu reviewed and approved the study with code EPA-05-17.

Conflict of interest The authors declare they have no conflicts of inter-
est.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

@ Springer

References

1. (1978) On a form of chronic joint disese in children by George
Frederic Still, MA, MD, MRCP. Am J Dis Child 132(2):195-200

2. Petty RE, Southwood TR, Manners P, Baum J, Glass DN, Gold-
enberg J, He X, Maldonado-Cocco J, Orozco-Alcala J, Prieur
AM, Suarez-Almazor ME, Woo P, International League of Asso-
ciations for R (2004) International League of Associations for
Rheumatology classification of juvenile idiopathic arthritis: sec-
ond revision, Edmonton, 2001. J Rheumatol 31(2):390-392

3. Bywaters EG (1971) Still’s disease in the adult. Ann Rheum Dis
30(2):121-133. https://doi.org/10.1136/ard.30.2.121

4. Calabro JJ, Londino AV Jr. (1986) Adult onset still’s disease. J
Rheumatol 13(4):827-828

5. Cush JJ, Medsger TA Jr., Christy WC, Herbert DC, Cooper-
stein LA (1987) Adult-onset still’s disease. Clin Course Out-
come Arthritis Rheum 30(2):186—194. https://doi.org/10.1002/
art.1780300209

6.  Yamaguchi M, Ohta A, Tsunematsu T, Kasukawa R, Mizushima
Y, Kashiwagi H, Kashiwazaki S, Tanimoto K, Matsumoto Y, Ota
T et al (1992) Preliminary criteria for classification of adult still’s
disease. J Rheumatol 19(3):424-430

7. Fautrel B, Zing E, Golmard JL, Le Moel G, Bissery A,
Rioux C, Rozenberg S, Piette JC, Bourgeois P (2002) Pro-
posal for a new set of classification criteria for adult-onset
still disease. Med (Baltim) 81(3):194-200. https://doi.
org/10.1097/00005792-200205000-00003

8. Gerfaud-Valentin M, Jamilloux Y, Iwaz J, Seve P (2014) Adult-
onset still’s disease. Autoimmun Rev 13(7):708-722. https://doi.
org/10.1016/j.autrev.2014.01.058

9. Jamilloux Y, Gerfaud-Valentin M, Martinon F, Belot A, Henry
T, Seve P (2015) Pathogenesis of adult-onset still’s disease: new
insights from the juvenile counterpart. Immunol Res 61(1-2):53—
62. https://doi.org/10.1007/s12026-014-8561-9

10. Mellins ED, Macaubas C, Grom AA (2011) Pathogenesis of
systemic juvenile idiopathic arthritis: some answers, more ques-
tions. Nat Rev Rheumatol 7(7):416—426. https://doi.org/10.1038/
nrrheum.2011.68

11. Singh-Grewal D, Schneider R, Bayer N, Feldman BM (2006)
Predictors of disease course and remission in systemic juvenile
idiopathic arthritis: significance of early clinical and labora-
tory features. Arthritis Rheum 54(5):1595-1601. https://doi.
org/10.1002/art.21774

12. Woo P (2006) Systemic juvenile idiopathic arthritis: diagnosis,
management, and outcome. Nat Clin Pract Rheumatol 2(1):28—
34. https://doi.org/10.1038/ncprheum0084

13. Castaneda S, Blanco R, Gonzalez-Gay MA (2016) Adult-
onset still’s disease: advances in the treatment. Best Pract Res
Clin Rheumatol 30(2):222-238. https://doi.org/10.1016/;.
berh.2016.08.003

14. Riera E, Olive A, Narvaez J, Holgado S, Santo P, Mateo L, Bian-
chi MM, Nolla JM (2011) Adult onset still’s disease: review of 41
cases. Clin Exp Rheumatol 29(2):331-336

15. Ravelli A, Davi S, Minoia F, Martini A, Cron RQ (2015) Mac-
rophage activation syndrome. Hematol Oncol Clin North Am
29(5):927-941. https://doi.org/10.1016/j.hoc.2015.06.010

16. Hay AD, Ilowite NT (2012) Systemic juvenile idio-
pathic arthritis: a review. Pediatr Ann 41(11). https://doi.
0rg/10.3928/00904481-20121022-10

17. Ravelli A, Minoia F, Davi S, Horne A, Bovis F, Pistorio A, Arico
M, Avcin T, Behrens EM, De Benedetti F, Filipovic L, Grom
AA, Henter JI, Tllowite NT, Jordan MB, Khubchandani R, Kitoh
T, Lehmberg K, Lovell DJ, Miettunen P, Nichols KE, Ozen S,
Pachlopnik Schmid J, Ramanan AV, Russo R, Schneider R, Sterba
G, Uziel Y, Wallace C, Wouters C, Wulffraat N, Demirkaya E,


https://doi.org/10.1136/ard.30.2.121
https://doi.org/10.1002/art.1780300209
https://doi.org/10.1002/art.1780300209
https://doi.org/10.1097/00005792-200205000-00003
https://doi.org/10.1097/00005792-200205000-00003
https://doi.org/10.1016/j.autrev.2014.01.058
https://doi.org/10.1016/j.autrev.2014.01.058
https://doi.org/10.1007/s12026-014-8561-9
https://doi.org/10.1038/nrrheum.2011.68
https://doi.org/10.1038/nrrheum.2011.68
https://doi.org/10.1002/art.21774
https://doi.org/10.1002/art.21774
https://doi.org/10.1038/ncprheum0084
https://doi.org/10.1016/j.berh.2016.08.003
https://doi.org/10.1016/j.berh.2016.08.003
https://doi.org/10.1016/j.hoc.2015.06.010
https://doi.org/10.3928/00904481-20121022-10
https://doi.org/10.3928/00904481-20121022-10
https://doi.org/10.1007/s00296-024-05658-6
https://doi.org/10.1007/s00296-024-05658-6
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

Rheumatology International (2024) 44:2911-2920

2919

18.

19.

20.

21.

22.

23.

24.

25.

26.

Brunner HI, Martini A, Ruperto N, Cron RQ (2016) 2016 clas-
sification criteria for macrophage activation syndrome compli-
cating systemic juvenile idiopathic arthritis: a European League
Against Rheumatism/American College of Rheumatology/Pae-
diatric Rheumatology International Trials Organisation Collab-
orative Initiative. Arthritis Rheumatol 68(3):566—576. https://doi.
org/10.1002/art.39332

Siddiqui M, Putman MS, Dua AB (2016) Adult-onset still’s dis-
ease: current challenges and future prospects. Open Access Rheu-
matol 8:17-22. https://doi.org/10.2147/OARRR.S83948
Galluccio F, Walker UA, Nihtyanova S, Moinzadeh P, Hunzel-
mann N, Krieg T, Steen V, Baron M, Sampaio-Barros P, Kayser
C, Nash P, Denton CP, Tyndall A, Muller-Ladner U, Matucci-
Cerinic M (2011) Registries in systemic sclerosis: a worldwide
experience. Rheumatology (Oxford) 50(1):60-68. https://doi.
org/10.1093/rheumatology/keq355

Ota S, Cron RQ, Schanberg LE, O’Neil K, Mellins ED, Fuhl-
brigge RC, Feldman BM (2008) Research priorities in pediat-
ric rheumatology: the Childhood Arthritis and Rheumatology
Research Alliance (CARRA) consensus. Pediatr Rheumatol
Online J 6:5. https://doi.org/10.1186/1546-0096-6-5

Pay S, Turkcapar N, Kalyoncu M, Simsek I, Beyan E, Ertenli I,
Ozturk MA, Duzgun N, Erdem H, Ozbalkan Z, Kiraz S, Kinikli
G, Besbas N, Dinc A, Ates A, Olmez U, Calguneri M, Aydintug
OT, Bakkaloglu A, Turan M, Turgay M, Karaaslan Y, Topaloglu
R, Duman M, Ozen S, Ankara Rheumatology Study G (2006) A
multicenter study of patients with adult-onset still’s disease com-
pared with systemic juvenile idiopathic arthritis. Clin Rheumatol
25(5):639-644. https://doi.org/10.1007/s10067-005-0138-5
Ruscitti P, Natoli V, Consolaro A, Caorsi R, Rosina S, Giancane
G, Naddei R, Di Cola I, Di Muzio C, Berardicurti O, Iacono D,
Pantano I, Rozza G, Rossi S, De Stefano L, Balduzzi S, Vitale A,
Caso F, Costa L, Prete M, Navarini L, lagnocco A, Atzeni F, Gug-
gino G, Perosa F, Cantarini L, Frediani B, Montecucco C, Ciccia
F, Cipriani P, Gattorno M, Giacomelli R, Ravelli A (2022) Dis-
parities in the prevalence of clinical features between systemic
juvenile idiopathic arthritis and adult-onset still’s disease. Rheu-
matology (Oxford) 61(10):4124-4129. https://doi.org/10.1093/
rheumatology/keac027

Janow G, Schanberg LE, Setoguchi S, Hasselblad V, Mellins ED,
Schneider R, Kimura Y, Investigators CLR (2016) The systemic
juvenile idiopathic arthritis cohort of the Childhood Arthritis and
Rheumatology Research Alliance Registry: 2010-2013. J Rheu-
matol 43(9):1755-1762. https://doi.org/10.3899/jrheum.150997
Sfriso P, Priori R, Valesini G, Rossi S, Montecucco CM, D’ Ascanio
A, Carli L, Bombardieri S, LaSelva G, lannone F, Lapadula G,
Alivernini S, Ferraccioli G, Colaci M, Ferri C, lacono D, Val-
entini G, Costa L, Scarpa R, LoMonaco A, Bagnari V, Govoni
M, Piazza I, Adami S, Ciccia F, Triolo G, Alessandri E, Cutolo
M, Cantarini L, Galeazzi M, Ruscitti P, Giacomelli R, Caso F,
Galozzi P, Punzi L (2016) Adult-onset still’s disease: an Italian
multicentre retrospective observational study of manifestations
and treatments in 245 patients. Clin Rheumatol 35(7):1683—1689.
https://doi.org/10.1007/s10067-016-3308-8

Luthi F, Zufferey P, Hofer MF, So AK (2002) Adolescent-onset
still’s disease: characteristics and outcome in comparison with
adult-onset still’s disease. Clin Exp Rheumatol 20(3):427-430
Kumar S, Kunhiraman DS, Rajam L (2012) Application of the
Yamaguchi criteria for classification of suspected systemic
juvenile idiopathic arthritis (sJIA). Pediatr Rheumatol Online J
10(1):40. https://doi.org/10.1186/1546-0096-10-40

27.

28.

29.

30.

31.

32.

33.

34.

35.

Yang JW, Lee E, Seo JY, Jung JY, Suh CH, Kim HA (2018)
Application of the international league against rheumatism clas-
sification criteria for systemic juvenile idiopathic arthritis as a
prognostic factor in patients with adults-onset still’s disease.
Pediatr Rheumatol Online J 16(1):9. https://doi.org/10.1186/
$12969-018-0225-1

Pouchot J, Sampalis JS, Beaudet F, Carette S, Decary F, Salusin-
sky-Sternbach M, Hill RO, Gutkowski A, Harth M, Myhal D et
al (1991) Adult still’s disease: manifestations, disease course, and
outcome in 62 patients. Med (Baltim) 70(2):118-136
Gerfaud-Valentin M, Maucort-Boulch D, Hot A, Iwaz J, Ninet J,
Durieu I, Broussolle C, Seve P (2014) Adult-onset still disease:
manifestations, treatment, outcome, and prognostic factors in
57 patients. Med (Baltim) 93(2):91-99. https://doi.org/10.1097/
MD.0000000000000021

Ter Haar NM, van Dijkhuizen EHP, Swart JF, van Royen-Kerkhof
A, El Idrissi A, Leek AP, de Jager W, de Groot MCH, Haitjema
S, Holzinger D, Foell D, van Loosdregt J, Wulffraat NM, de
Roock S, Vastert SJ (2019) Treatment to target using recombi-
nant Interleukin-1 receptor antagonist as First-Line Monotherapy
in New-Onset systemic juvenile idiopathic arthritis: results from
a five-year Follow-Up study. Arthritis Rheumatol 71(7):1163—
1173. https://doi.org/10.1002/art.40865

Cabane J, Michon A, Ziza JM, Bourgeois P, Bletry O, Godeau
P, Kahn MF (1990) Comparison of long term evolution of adult
onset and juvenile onset still’s disease, both followed up for
more than 10 years. Ann Rheum Dis 49(5):283-285. https://doi.
org/10.1136/ard.49.5.283

Efthimiou P, Kontzias A, Hur P, Rodha K, Ramakrishna GS,
Nakasato P (2021) Adult-onset still’s disease in focus: clinical
manifestations, diagnosis, treatment, and unmet needs in the era
of targeted therapies. Semin Arthritis Rheum 51(4):858-874.
https://doi.org/10.1016/j.semarthrit.2021.06.004

Valent F, Deroma L, Moro A, Ciana G, Martina P, De Martin F,
Michelesio E, Da Riol MR, Macor D, Bembi B, Rare Disease
Network of the Friuli Venezia Giulia R (2019) Value of the Rare
Disease Registry of the Italian Region Friuli Venezia Giulia.
Value Health: J Int Soc Pharmacoeconomics Outcomes Res
22(9):1003-1011. https://doi.org/10.1016/j.jval.2019.04.1917
Misra DP, Agarwal V (2019) Real-world evidence in rheumatic
diseases: relevance and lessons learnt. Rheumatol Int 39(3):403—
416. https://doi.org/10.1007/500296-019-04248-1

Vitale A, Della Casa F, Lopalco G, Pereira RM, Ruscitti P, Giaco-
melli R, Ragab G, La Torre F, Bartoloni E, Del Giudice E, Loma-
ter C, Emmi G, Govoni M, Maggio MC, Maier A, Makowska
J, Ogunjimi B, Sfikakis PP, Sfriso P, Gaggiano C, lannone F,
Dagostin MA, Di Cola I, Navarini L, Ahmed Mahmoud AA, Car-
dinale F, Riccucci I, Paroli MP, Marucco EM, Mattioli I, Sota
J, Abbruzzese A, Antonelli IPB, Cipriani P, Tufan A, Fabiani C,
Ramadan MM, Cattalini M, Kardas RC, Sebastiani GD, Giardini
HAM, Hernandez-Rodriguez J, Mastrorilli V, Wiesik-Szewczyk
E, Frassi M, Caggiano V, Telesca S, Giordano HF, Guadalupi E,
Giani T, Renieri A, Colella S, Cataldi G, Gentile M, Fabbiani A,
Al-Maghlouth IA, Frediani B, Balistreri A, Rigante D, Cantarini
L (2022) Development and implementation of the AIDA Interna-
tional Registry for patients with still’s disease. Front Med (Laus-
anne) 9:878797. https://doi.org/10.3389/fmed.2022.878797

Publisher’s Note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1186/s12969-018-0225-1
https://doi.org/10.1186/s12969-018-0225-1
https://doi.org/10.1097/MD.0000000000000021
https://doi.org/10.1097/MD.0000000000000021
https://doi.org/10.1002/art.40865
https://doi.org/10.1136/ard.49.5.283
https://doi.org/10.1136/ard.49.5.283
https://doi.org/10.1016/j.semarthrit.2021.06.004
https://doi.org/10.1016/j.jval.2019.04.1917
https://doi.org/10.1007/s00296-019-04248-1
https://doi.org/10.3389/fmed.2022.878797
https://doi.org/10.1002/art.39332
https://doi.org/10.1002/art.39332
https://doi.org/10.2147/OARRR.S83948
https://doi.org/10.1093/rheumatology/keq355
https://doi.org/10.1093/rheumatology/keq355
https://doi.org/10.1186/1546-0096-6-5
https://doi.org/10.1007/s10067-005-0138-5
https://doi.org/10.1093/rheumatology/keac027
https://doi.org/10.1093/rheumatology/keac027
https://doi.org/10.3899/jrheum.150997
https://doi.org/10.1007/s10067-016-3308-8
https://doi.org/10.1186/1546-0096-10-40

2920 Rheumatology International (2024) 44:2911-2920

Authors and Affiliations

Jordi Antén'2® . Juan Manuel Mosquera'® . Joan Calzada'® - Estibaliz Iglesias'® - Andrea Zacarias'
Alejandro Olivé? - Violeta Bittermann'® . Tania Rodriguez Lorenzo*® . Agustin Remesal®

Cristian Quintana-Ortega®(® - Laura Nufio-Nufio®® - Angel Robles-Marhuenda®® . Jaime de Inocencio®
Maria Martin-Lopez®® - Patricia E. Carreira®® - Anahy M. Brandy-Garcia>® - Susana Holgado®

Marisol Camacho-Lovillo’® . Alberto Ruiz-Roman’® . Daniel Clemente®® . Javier Narvaez®® - José Campos'®
Judith Sanchez-Manubens''® . Pilar Bernabéu'?® . Jenaro Graia'*® . Carmen Vargas'*

Vera Ortiz-Santamaria’>@® - Santos Castafieda'®® . Maria Jests Garcia de Yébenes'’® . Loreto Carmona'’

>4 Jordi Anton Judith Sanchez-Manubens

janton@ub.edu

Juan Manuel Mosquera
juanmanuel.mosquera@sjd.es

Joan Calzada
joan.calzada@sjd.es

Estibaliz Iglesias
estibaliz.iglesias@sjd.es

Andrea Zacarias
andreamontserrat.zacarias@sjd.es

Alejandro Olivé
olivealejandro8@gmail.com

Violeta Bittermann
violeta.bittermann@sjd.es

Tania Rodriguez Lorenzo
tania_ran@hotmail.com

Agustin Remesal
agusremesal@hotmail.com

Cristian Quintana-Ortega
cristian.quintana.ortega@hotmail.com

Laura Nufio-Nufio
laura.nuno@salud.madrid.org

Angel Robles-Marhuenda
aroblesmarhuenda@gmail.com

Jaime de Inocencio
jaime.inocencio@salud.madrid.org

Maria Martin-Lopez
marymartinl2@hotmail.com

Patricia E. Carreira
carreira@hl12o.es

Anahy M. Brandy-Garcia
anahymbg@gmail.com

Susana Holgado
sholgado.germanstrias@gencat.cat
Marisol Camacho-Lovillo
marisolcl73@gmail.com

Alberto Ruiz-Romén
namorziurotrebla@gmail.com
Daniel Clemente
dclemente.hnjs@salud.madrid.org
Javier Narvaez
finarvaez@bellvitgehospital.cat
José Campos
jose.campos@salud.madrid.org

@ Springer

jsanchez@tauli.cat

Pilar Bernabéu
bernabeu.pilar@gmail.com

Jenaro Grafia
genaro.grana.gil@sergas.es

Carmen Vargas
cvargaslebron@hotmail.com

Vera Ortiz-Santamaria
vortiz@fphag.es

Santos Castaiieda
scastas@gmail.com

Maria Jesus Garcia de Yébenes
mjgarciadeyebenes@inmusc.eu

Loreto Carmona
loreto.carmona@inmusc.eu
Hospital Sant Joan de Déu, Barcelona, Spain

Department of Surgery and Medical-Surgical Specialties,
Obstetrics, Gynecology and Pediatrics. Medicine and Health
Sciences School, Universitat de Barcelona, Barcelona, Spain

Hospital Universitari Germans Trias i Pujol, Badalona, Spain

Centro de Salud de Afiaza, Gerencia de Atencion Primaria
del Area de Salud de Tenerife, Tenerife, Spain

Hospital Universitario La Paz, Madrid, Spain

Hospital Universitario 12 de Octubre, Madrid, Spain
Hospital Universitario Virgen del Rocio, Seville, Spain
Hospital Niflo Jests, Madrid, Spain

Hospital Universitari Bellvitge, Barcelona, Spain

Hospital Universitario Puerta de Hierro Majadahonda,
Madrid, Spain

Hospital Universitari Parc Tauli, Barcelona, Spain

Hospital General Universitario Dr Balmis, ISABIAL,
Alicante, Spain

Complejo Hospitalario Universitario de A Coruiia, A Coruiia,
Spain

Hospital Universitario Virgen Macarena, Seville, Spain
Hospital de Granollers, Granollers, Spain

Hospital Universitario de la Princesa, IIS-Princesa, Madrid,
Spain

Instituto de Salud Musculoesquelética, Madrid, Spain


http://orcid.org/0000-0002-8792-4219
http://orcid.org/0000-0003-4167-3423
http://orcid.org/0000-0002-8348-739X
http://orcid.org/0000-0002-8793-5401
http://orcid.org/0000-0002-1865-8850
http://orcid.org/0000-0001-6040-2966
http://orcid.org/0009-0000-6493-9031
http://orcid.org/0000-0003-2768-0117
http://orcid.org/0000-0003-1680-3599
http://orcid.org/0000-0001-7152-0458
http://orcid.org/0000-0003-1156-2570
http://orcid.org/0000-0002-0438-0245
http://orcid.org/0000-0002-4218-5731
http://orcid.org/0000-0001-8279-3806
http://orcid.org/0000-0002-7415-5430
http://orcid.org/0000-0003-3381-0969
http://orcid.org/0000-0002-9415-0872
http://orcid.org/0000-0002-6341-1750
http://orcid.org/0000-0002-1605-7488
http://orcid.org/0000-0002-1614-8064
http://orcid.org/0000-0003-1744-0910
http://orcid.org/0000-0002-7615-4765
http://orcid.org/0000-0002-5981-0636
http://orcid.org/0000-0001-9041-8117
http://orcid.org/0000-0003-2015-857X
http://orcid.org/0000-0001-6016-606X
http://orcid.org/0000-0002-7748-853X
http://orcid.org/0000-0003-0358-6070
http://orcid.org/0000-0002-4401-2551

	﻿Similarities and differences between systemic juvenile idiopathic arthritis and adult-onset Still’s disease: a multicenter Spanish study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Design
	﻿Population and recruitment
	﻿Variables
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Appendix. The JIA-Still SERPE register components
	﻿References


