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ABSTRACT

Objective: Juvenile idiopathic arthritis-related uveitis (JIA-U) is the leading cause of non-infectious chronic uveitis in children. Early detection and prevention
of vision-threatening complications remain the cornerstones of management. In this study, we aimed to evaluate the distribution and clinical characteristics
of uveitis across JIA subtypes, identify the predominant treatment modalities, and determine the risk factors for recurrence.

Materials and Methods: The medical records of patients with JIA-U followed at our center were retrospectively reviewed between January 2017 and March
2022. Demographic and clinical characteristics, JIA subtypes, treatments, frequency of recurrence, structural ocular complications related to uveitis, and
interventions were evaluated.

Results: A total of 81 eyes (29 bilateral, 14 left, and 9 right) of 52 patients (34 female, 65.4%) were assessed. Thirty-nine (75%) patients had oligoarticular JIA,
6 (11.5%) had enthesitis-related arthritis, 4 (7%) had polyarticular JIA, and 3 (5.7%) had psoriatic arthritis. Anterior uveitis was the most common anatomical
type (73 eyes; 90.1%). Conventional disease-modifying antirheumatic drugs (cDMARDs) were administered to 46 patients (88.5%), while biological DMARDs
(bDMARDs) were used in 37 (71.2%) of 52 patients. Eighteen (34.6%) patients had ocular complications. Recurrence was observed in 40 (76.9%) patients. Fe-
male sex was found to be a predictive factor for recurrence in multivariate regression analysis (OR 7.716, 95% Cl 1.667—35.712, p=0.009).

Conclusion: Chronic anterior uveitis is the most common anatomical presentation in JIA-U. Oligoarticular JIA, RF-negative polyarticular JIA, enthesitis-relat-
ed arthritis, and psoriatic arthritis are the JIA subtypes associated with JIA-U. Female sex is a risk factor for recurrence, and bDMARDSs play an important role
in the management of recurrent and refractory JIA-U.
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INTRODUCTION

Uveitis is inflammation of the uveal structures, including
the iris, ciliary body, and choroid. Anatomically, it is clas-
sified as anterior, intermediate, posterior, and panuveitis.”

Juvenile idiopathic arthritis is the most common rheuma-
tologic disease associated with uveitis. Non-infectious uve-
itis can be seen and usually has a chronic course. Behget's
disease and sarcoidosis are other common rheumatologic

Infections (viral agents, toxoplasma, tuberculosis, and cat-
scratch disease), immune/inflammation-mediated reac-
tions, trauma, and drugs play a role in the etiology of uveitis.
B3 Non-infectious uveitis in childhood is a cause of treatable
blindness and other complications.®

causes of pediatric uveitis. Juvenile idiopathic arthritis-re-
lated uveitis (JIA-U) is seen in 10-20% of JIA cases.”? Uve-
itis may not be diagnosed at an early age due to difficulties
in examining the patient and the asymptomatic and latent
course of JIA-U.®
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Local treatments, including topical corticosteroids, are the
first-line treatment options. Conventional DMARDs, on the
other hand, are usually used as second-line therapies after
topical corticosteroids.l®!

The incidence of refractory cases and associated complica-
tions in patients diagnosed with JIA-U is quite high.®*? Cur-
rently, various studies have shown that the use of biologic
drugs prevents refractory disease and complications. How-
ever, further studies are needed on the long-term follow-up
of patients treated with biological agents and the evaluation
of long-term outcomes.t34

In this study, we aimed to evaluate patients with JIA-U at
our center and determine the prominent treatment modali-
ties, ocular complications associated with uveitis, recurrence
rate, and predictive factors during follow-up.

MATERIALS and METHODS

Patient Selection

Between January 2017 and March 2022, 125 patients with uve-
itis (<18 years old) and 450 patients with JIA (<18 years old)
were retrospectively screened using electronic medical records
from the pediatric rheumatology and ophthalmology out-
patient clinics of Hacettepe University. Patients with Behcet's
uveitis, sarcoidosis, and idiopathic uveitis were excluded from
the study. A total of 52 patients with juvenile idiopathic arthri-
tis-related uveitis (JIA-U) were included. As no cases of uveitis
were observed in patients with systemic JIA or RF-positive poly-
articular JIA, these subtypes were excluded from the analysis.

Data Collection

The patients were diagnosed with juvenile idiopathic arthri-
tis according to the International League of Associations for
Rheumatology (ILAR) classification.’ The Standardization
of Uveitis Nomenclature (SUN) criteria were used to score
uveitis activity and disease course.? Demographic and clin-
ical characteristics of the patients, drug treatments, treat-
ment duration, follow-up duration, recurrence rate, and oc-
ular complications due to uveitis were evaluated.

Definitions

Chronic uveitis: This refers to persistent uveitis that relapses
in less than 3 months after discontinuation of treatment. In
other words, uveitis persists and quickly flares up again once
treatment is stopped.

Recurrence: This refers to repeated episodes of uveitis that
are separated by periods of inactivity without treatment last-
ing =3 months. In other words, inflammation recurs, but
there are clear periods of remission in between.?
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Remission: Inactive disease for =3 months after discontinua-
tion of all treatments for eye disease. This indicates a period
of remission or inactivity in the disease without the need for
ongoing therapy.

Statistical Analysis

SPSS for Windows, version 27.0 (SPSS Inc., Chicago, ILlinois,
USA), was used for statistical analysis. Median values were
used for data that were not normally distributed. The Mann—
Whitney U test was used for pairwise comparisons. Univari-
ate and multivariate logistic regression analyses were used
to determine predictive factors associated with recurrence
of JIA-associated uveitis. The study was conducted in accor-
dance with the principles of the Declaration of Helsinki and
was carried out after approval was obtained from the Hac-
ettepe University Ethics Committee (reference number: GO
22/291; approval date: March 15, 2022).

Use of Al-Assisted Tools

Al-assisted tools were used in a limited manner during man-
uscript preparation. DeepL was used for translation support,
and ChatGPT (large language model; version 5.1) was used
to refine language, improve readability, and assist with
grammar editing. These tools did not generate, analyze, or
interpret any scientific data. ALl methodological steps, anal-
yses, and conclusions were performed by the authors.

RESULTS

Evaluation of Data

A total of 52 patients, including 34 females (65.4%), had uve-
itis involving 81 eyes (29 bilateral, 14 left, and 9 right). The
median age at diagnosis of uveitis was 7.7 (1.5-17.5) years.
Anterior uveitis was the most common anatomical type
(n=73; 90.1%). Four eyes had intermediate uveitis, 2 eyes had
posterior uveitis, and 2 eyes had panuveitis (Table 1). Of the
52 patients, 39 (75%) had oligoarticular JIA, 6 (11.5%) had
enthesitis-related arthritis, 4 (7%) had RF-negative polyar-
ticular JIA, and 3 (5.7%) had psoriatic arthritis (Table 2).

In JIA-associated uveitis, the number of patients in whom
uveitis preceded joint involvement was 14, and the me-
dian time to joint involvement after uveitis was 8 (3-60)
months. The remaining 35 patients developed uveitis af-
ter joint involvement, with a median time from arthritis
to uveitis of 49 (3-168) months. At the time of diagnosis,
3 patients had concomitant involvement. The median du-
ration of JIA-U, defined as the time from uveitis diagnosis
to the last follow-up visit, was 48 months (range: 6-132
months) for all patients.



Kasap Cliceoglu et al. Juvenile Idiopathic Arthritis Related Uveitis

Table 1. Demographics, clinical features of the patients with juvenile idiopathic arthritis-related uveitis (JIA-U)

JIA-U (n=52)
Sex, female, n (%) 34 (65.4)
Age at uveitis onset, median, years (min-max) 7.7 (1.5-17.5)
Age at JIA onset, median, years (min-max) 6.4 (1.5-11.5)
Duration uveitis in follow-up, month, median (min-max) 4 (1-11)
JADAS27, median at the uveitis onset, median (min-max) 0 (0-28)
Number of active arthritis during uveitis, median (min-max) 2 (0-5)
Classification according to JIA subtypes, n (%)
Oligoarthritis 39 (75)
Polyarthritis (RF negative) 4 (7.6)
Enthesis-Related Arthritis 6 (11.5)
Psoriatic Arthritis 3(5.7)
Uveitis, initial involvement 14 (26.9)
Time interval from uveitis to arthritis, months, median (min-max) 8 (3-60)
Arthritis, Initial involvement 35 (67.3)
Time interval from arthritis to uveitis, months, (min-max) 48 (3-168)
ANA positivity, presence, n (%) 37 (71.2)
Treatments
Systemic corticosteroid, n (%) 29 (44.2)
Duration of systemic corticosteroid use, months, median (min-max) 4 (0.5-116.7)
Conventional DMARDs, n (%) 46 (88.5)
MTX 42 (91.3)
AZA 7(13.4)
ScA 3(5.7)

Duration of cDMARDs use, months, median (min-max)
Follow-up time of cDMARDs after discontinuation, months, median (min-max)
Biological DMARDs, n (%)
TNF inhibitors, n (%)
ADA
ETN
INF
IL-6 inhibitors, n (%)
Duration of use of bDMARDs, months, median (min-max)
Follow-up time after discontinuation of bDMARDS, months, median (min-max)
Systemic medications, n (%)
One line
Two lines
> Three lines
Drug-free duration of remission, months, median (min-max)
Ocular Complications, n (%)
Permanent Loss of vision, n (%)
Ocular surgery, n, (%)
Recurrence, n (%)

46.8 (0.6-163.3)
25.5 (0.5-143.7)
37 (71.1)

31(59.6)
9(17.3)
8 (15.3)
10 (19.2)
48.4 (1.9-197.6)
3.0 (0-78)

20 (43.5)
15 (32.6)

11 (23.9)
60.9 (2.4-182.6)
18 (34.6)

4 (7.6)

6 (11.5)

34 (65.3)

AZA: Azathiopurine; cDMARDs: Conventional disease-modifying antirheumatic drugs; bDMARDs: Biological disease-modifying drugs; RF: Rheumatoid factor;

ScA: Ciclosporine
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Table 2. Evaluation of JIA subtypes in patients with juvenile idiopathic arthritis-related uveitis

Oligoarticular Enthesitis Related Polyarticular JIA Psoriatic Arthritis

JIA (n=39) Arthritis (n=6) (n=4) (n=3)
Age at uveitis onset, months, median (min-max) 6.4 (1.5-17.5) 11.8 (9-17.5) 13.4 (3.4-17.9) 7.4 (3.9-13)
Duration of uveitis, years, median (min-max) 4 (0.6-11) 4 (1-8) 4.3 (1-10) 3(1-4)
Time of uveitis, n (%)
Prior to the diagnosis of JIA 13(33.3) 1(16.7) - -
After the diagnosis of JIA 25 (64.1) 5 (83.3) 4 (100) 3(100)
Bilaterality
Bilateral, n (%) 21 (53.8) 3 (50) 2 (50) 3(100)
Right 9(23) - - -
Left 9 (23) 3 (50) 2 (50) -
Anatomically location, n (%)
Anterior 35 (89.7) 6 (100) 4 (100) 2 (66.7)
Intermediate 2(51) - - -
Posterior 1(2.6) - - -
Panuveitis - - - 1(33.3)
Recurrence, n (%) 34 (87.1) 1(16.7) 3(75) 2 (66.6)
Drug-free follow-up, n (%) 24 (61.5) 5(83.3) 2 (50) 1(33.3)
Conventional DMARD, n (%)
MTX 30 (76.9) 6 (100) 3 (75) 3(100)
AZA 5(12.8) - 2 (50) -
ScA 1(2.6) - 1(25) 1(33.3)
Biological DMARD, n (%) 28 (71.8) 5 (83.3) 3 (75) 1(33.3)
Anti-TNF treatments
ADA 24 (61.5) 4 (66.7) 2 (50) 1(33.3)
ETN 4(10.3) 2 (33.3) 2 (50) 1(33.3)
INF 7 (17.9) 1(16.7) - -
Anti-IL-6 therapy, n (%)
Tocilizumab 7(17.9) - 3(75) -
Complications, n (%) 14 (35.8) 1(16.7) 3(75) -
Cataract 8(20.5) 1(16.7) 2 (50) -
Posterior synechiae 5(12.8) 1(16.7) 2 (50) -
Glaucoma 4(10.3) - 2 (50) -
Band keratopathy 3(7.7) - - -
Macular edema 2 (5.1)
Ocular surgery, n (%) 4(10.2) 2 (50)

ADA: Adalimumab; AZA: Azathioprine; CsA: Cyclosporine A; DMARD: Disease-modifying antirheumatic drug; ERA: Enthesitis-related arthritis; ETN: Etanercept;
IL-6: Interleukin-6; INF: Infliximab; JIA: Juvenile idiopathic arthritis; MTX: Methotrexate; TNF: Tumor necrosis factor

The youngest median age at uveitis diagnosis was observed Bilateral involvement was more common in all patient
in the oligoarticular JIA group (median 6.4 years; range: groups. Among all patient groups, the rate of bilateral in-
1.5-17.5 years), whereas the oldest median age was observed volvement was highest in oligoarticular JIA (53.8%, n=21).
in the polyarticular JIA group (median 13.4 years; range: Anterior involvement was more common than other ana-
3.4-17.9 years) (Table 2). tomical involvements. In patients with oligoarticular JIA,
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uveitis was observed to precede joint involvement in 13 (27%)
patients. By contrast, uveitis usually developed after joint in-
volvement in other JIA subtypes.

Treatment Strategy

All patients received topical corticosteroid drops after diag-
nosis. Systemic corticosteroids were administered to 29 pa-
tients (55.8%), conventional DMARDs to 47 patients (metho-
trexate [MTX] in 42 patients, cyclosporine in 3 patients, and
azathioprine [AZA] in 7 patients), biological DMARDs to 37
patients (adalimumab [ADA] in 31 patients, etanercept [ETN]
in 9 patients, infliximab [INF] in 8 patients, and tocilizumab
[TCZ] in 10 patients), and periocular corticosteroid injections
to 2 patients. Previously, 8 patients had a refractory course
despite ADA use, and 2 patients had a refractory course de-
spite ongoing INF treatment. ETN was administered to 9 pa-
tients before the diagnosis of uveitis. The median duration
of use was 48.4 months (range: 1.9-197.4 months) for bD-
MARDs and 46.8 months (range: 0.6-163.3 months) for cD-
MARDs. All medications, except ETN in 9 patients, ADA in 4
patients, and INF in 1 patient, were prescribed specifically for
uveitis. Tocilizumab was prescribed as a third-line treatment
after failure of TNF inhibitors.

In terms of treatments preferred for uveitis, conventional
DMARDs were most commonly used with MTX, and bio-
Llogical DMARDs were mostly used in the oligoarticular JIA
group (n=28). Among the anti-TNF agents, adalimumab
(ADA) was the most preferred agent, while anti-IL-6 thera-
py (tocilizumab) was most common in the polyarticular JIA
(RF-negative) group.

Ocular Complications

Ocular complications were present in 18 (34.6%) patients
(n=32 eyes, 38.5%) with JIA-U either at diagnosis or during
follow-up. These included cataract in 11 patients (n=20
eyes, 24%), posterior synechiae in 6 patients (n=12 eyes,
14.4%), glaucoma in 6 patients (n=9 eyes, 10.8%), band ker-
atopathy in 5 patients (n=9 eyes, 10.8%), and macular ede-
ma in 2 patients (n=4 eyes, 4.8%). Intraocular surgery was
performed in 6 (11.5%) patients with ocular complications
due to uveitis. Uveitis recurrence was detected in 34 (65.3%)
patients (Table 3).

Complications associated with uveitis were most common
in the oligoarticular type of JIA. Cataract (n=8), posteri-
or synechiae (n=5), and glaucoma (n=4) were among the
most common complications. Ocular surgery was observed
at higher rates in the polyarticular JIA group; however, this
group included only 4 patients.

Follow-up and Recurrence

Recurrence rates were highest in the RF-negative polyartic-
ular JIA group (75%, n=3) and lowest in the enthesitis-re-
lated JIA group (16.7%, n=1). Uveitis went into remission
without a chronic course in patients with enthesitis-related
JIA, while the recurrence rate in patients with oligoarticular
JIA was 87.1% (n=34).

In terms of long-term follow-up, drug-free remission was
observed in 61.5% (n=24) of patients in the oligoarticular JIA
group, 83.3% (n=5) in the enthesitis-related JIA group, 50%
(n=2) in the polyarticular JIA group, and 33.3% (n=1) in the
psoriatic arthritis-related JIA group.

Among patients with recurrence, female sex and anterior
uveitis were more common than among those without recur-
rence, at 75% and 100%, respectively (p=0.008 and p=0.006).
Methotrexate and adalimumab use was more common in
patients with recurrence (Table 3).

Only sex (female) was statistically significant in predicting re-
currence in both univariate (OR 6.000, 95% CI 1.483-24.268,
p=0.012) and multivariate (OR 7.716, 95% Cl 1.667-35.712,
p=0.009) analyses. The effects of other factors, such as early
age at uveitis onset, uveitis prior to arthritis onset, and oli-
goarticular subtype, are given in Table 4.

DISCUSSION

JIA-U can occur with early onset and almost always presents
as anterior uveitis. The need for biological therapy and the
frequency of complications are quite high. In this study, we
evaluated patients with JIA-U. The majority of the patients
(77.1%, n=90) had anterior uveitis. Biologic DMARDs were
used in 37 (71.1%) patients. Uveitis-related ocular complica-
tions occurred in 18 (34.6%) patients. Recurrence was detect-
ed in 76.9% of patients.

In our study, 52 (11.5%) of all JIA patients (n=450) evaluated
had JIA with uveitis, which is similar to the literature.l'61 As
noted in many previous studies, most of our cohort consist-
ed of female patients.”6-2 Most patients with JIA-U had the
oligoarticular subtype. The oligoarticular type stands out in
many studies as a risk factor for the development of uveitis
in JIA. Another predictive parameter for the development of
uveitis is antinuclear antibody (ANA) positivity. In our study,
39 (71.7%) patients had ANA positivity.

According to JIA subtypes, the age at diagnosis of uveitis in
oligoarticular involvement was earlier than in other types.
The median duration of follow-up for uveitis was similar in
all groups. In some patients (n=13, 25%) with oligoarticular
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Table 3. Comparison between recurrence and non-recurrence group

Uveitis with non Uveitis with p
recurrence (n=12) recurrence (n=40)
Sex, female, n (%) 4 (33.3) 30 (75) 0.008
Age at uveitis onset, months, median (min-max) 8.4 (2.6-20.4) 7.7 (1.5-20.1) 0.302
Duration of uveitis, years, median (min-max) 3 (1-6) 4 (1-11) 0.116
Timing of uveitis, n (%)
Prior to the diagnosis of JIA 5 (41.7) 9 (22.5) 0.383
After the diagnosis of JIA 7 (58.3) 31(77.5)
Bilateral, n (%) 9 (75) 18 (45) 0.511
Right 1(8.3) 8 (20)
Left 2 (16.7) 14 (35)
Anatomically location, n (%)
Anterior 8 (66.7) 40 (100) 0.006
Intermediate 2(16.7) -
Posterior 1(8.3) -
Panuveitis 1(8.3) -
ANA positivity, n (%) 8 (66.7) 29 (72.5) 0.583
Drug-free follow-up, months, median (min-max) 63.5 (2.4-86.3) 60.9 (2.6-182.6) 0.880
Remission off -drug, n (%) 9 (75) 23 (57.5) 0.608
Conventional DMARD, n (%)
MTX 7 (58.3) 35 (87.5) 0.013
AZA 2(16.7) 5(12.5) 0.810
ScA - 3(7.5) 0.328
Biological DMARDSs, n (%) 6 (71.8) 31(83.3) 0.113
TNF inhibitors
ADA 3(25) 28 (70) 0.005
ETN 3(25) 6 (15) 0.724
INF 1(8.3) 7 (17.5) -
Anti-IL-6 therapy, n (%)
Tocilizumab 3(25) 7 (17.5) 0.563
Complications, n (%) 4 (33.3) 14 (35) 0.915
Cataract 2 (16.6) 9 (22.5) 0.812
Posterior synechiae 1(8.3) 5(12.5) 0.634
Glaucoma - 6 (15) -
Band keratopathy 1(8.3) 4(10) 0.596
Macular edema - 2(5)
Ocular surgery, n (%) 1(8.3) 5 (12.5) 0.608

ADA: Adalimumab; AZA: Azathioprine; CsA: Cyclosporine A; DMARD: Disease-modifying antirheumatic drug; ERA: Enthesitis-related arthritis; ETN: Etanercept;
IL-6: Interleukin-6; INF: Infliximab; JIA: Juvenile idiopathic arthritis; MTX: Methotrexate; TNF: Tumor necrosis factor

involvement, the disease presented with uveitis before joint In our study, all patients were administered topical cortico-
involvement, while uveitis developed during the follow-up steroid drops after diagnosis. Of the patients, 29 were treated
period after joint involvement/arthritis in other types. with systemic corticosteroids, 46 with conventional DMARDs,
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Table 4. Univariate and multivariate analyses regarding of recurrence in JIA-U

Univariate analyses OR 95% Confidence interval p
(Lower- Upper)
Sex (female) 6.000 1.483-24.268 0.012
Age at the diagnosis (<7 years old) 1.267 0.344-4.670 0.723
Uveitis prior to arthritis onset 2.460 0.627-9.650 0.197
Disease category (oligoarticular JIA) 1.897 0.357-10.068 0.452
Multivariate analyses* OR 95% Confidence interval p
(Lower- Upper)
Sex (female) 7716 1.667-35.712 0.009
Age at the diagnosis (<7 years old) 1375 0.310-6.108 0.675
Uveitis prior to arthritis onset 1.733 0.368-8.173 0.487
Disease category (oligoarticular JIA) 3.543 0.497-25.236 0.207

* Omnibus test—chi-square=9.766, p=0.045, Hosmer—Lemeshow test—chi-square=3.779 p=0.707, Nagelkerke R square=0.259. JIA: Juvenile idiopathic arthritis;

OR: Odds ratio.

37 with biological DMARDSs, and 2 with periocular corticoste-
roid injections. Of those who received bDMARDSs, 9 patients
received ETA. After diagnosis, adalimumab or infliximab
treatment was started instead of etanercept. Morelle et al.
@4 pointed out that there are insufficient data on whether
etanercept has an effect on uveitis. On the other hand, in line
with previous reports, uveitis developing under TNFi thera-
py, particularly etanercept, appears to represent a paradox-
ical inflammatory effect rather than uncontrolled disease
activity.® In patients with refractory or recurrent uveitis,
adalimumab is commonly administered in combination with
methotrexate rather than as monotherapy, as concomitant
use of a conventional DMARD reduces the risk of anti-drug
antibody development and helps maintain treatment effi-
cacy. Ten patients with JIA-U were successfully treated with
tocilizumab. Successful outcomes have been achieved with
TNF inhibitors such as adalimumab and infliximab, as well
as tocilizumab, an IL-6 inhibitor.

Female sex was identified as a significant predictor of re-
currence. In the literature, additional predictive factors have
been reported, including ANA positivity and the timing of bi-
ologic therapy initiation, with earlier initiation being associ-
ated with a lower recurrence rate./2+-2!

Undoubtedly, one of the challenges in the treatment of
JIA-associated uveitis is controlling inflammation while
minimizing complications associated with corticosteroid use.

In a study conducted by Kadayifcilar et al.?? 339 eyes of
216 pediatric patients were evaluated. Of these, 29 (13.24%)
were patients with JIA-related uveitis. Ocular complica-

tions were highest in this group, at 47.3%, compared with
other disease groups. Surgical intervention was performed
in 21.8% of the involved eyes.?

The retrospective nature of the study limits causal inferences
regarding treatment efficacy and predictors of recurrence. In
addition, the unequal number of patients in each JIA subtype
and the lower number of patients in subtypes other than
oligoarticular JIA may limit the data. However, due to the
nature of the disease, the frequency of uveitis is significantly
higher in the oligoarticular type.

Our study is a detailed analysis of uveitis cases across JIA
subtypes, also analyzes recurrence rates, and contributes to
the literature.

CONCLUSION

Chronic anterior uveitis is usually expected in JIA-U. Female
sex is a risk factor for recurrence in JIA-U. Oligoarticular JIA,
RF-negative polyarticular JIA, enthesitis-related arthritis,
and psoriatic arthritis are the JIA subtypes associated with
uveitis. In addition, our study highlights the significant bur-
den of uveitis in patients with JIA and the essential role of bi-
ologic DMARDs in disease management. The high rate of oc-
ular complications underscores the need for early diagnosis
and effective treatment strategies. TNF inhibitors, particu-
larly adalimumab and infliximab, and IL-6 inhibitors, such as
tocilizumab, have shown promising outcomes in controlling
inflammation and reducing complications. However, further
large-scale prospective studies are necessary to refine treat-
ment protocols and identify the most beneficial therapeutic
approaches for patients with different JIA subtypes.
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