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Objective: To characterize the clinical features, risk factors, and outcomes of juvenile idiopathic arthritis-associated uveitis (JIA-U), 
aiming to improve early detection and management strategies.
Methods: This study conducted a retrospective cohort analysis of JIA patients diagnosed and treated at the Department of 
Rheumatology at Beijing Children’s Hospital (2016–2023), with subgroup evaluation of JIA-U cases.
Results: Among 1494 JIA patients, 72 (4.82%) developed uveitis. The oligoarticular subtype (OJIA, 47.2%) and enthesitis-related 
arthritis (ERA, 27.8%) predominated. Uveitis onset occurred at a median of 10 months post-arthritis diagnosis (range: 0–86 months), 
with 93% manifesting within 4 years. Chronic anterior uveitis was the most frequent phenotype. ANA positivity and HLA-B27 were 
significantly associated uveitis. First-line acute management involved topical corticosteroids, with methotrexate escalation for severe 
cases and TNF-α inhibitors (adalimumab preferred) for refractory disease. Ocular complications arose in 25.9% during follow-up.
Conclusion: Uveitis, often bilateral and insidious, is a common extra-articular manifestation of JIA. Absent arthritis signs may delay 
diagnosis, highlighting the need for regular screening and close rheumatology–ophthalmology collaboration to optimize outcomes.
Keywords: juvenile idiopathic arthritis, uveitis, clinical manifestations, treatment, prognosis

Introduction
Juvenile idiopathic arthritis (JIA), the most common chronic rheumatic disease in children, is defined as arthritis of unknown 
etiology persisting ≥6 weeks with onset before age 16 years after exclusion of other causes.1 JIA is characterized primarily by 
chronic synovial inflammation of the joints, and some subtypes may be accompanied by multiorgan dysfunction, such as 
involvement of the respiratory system, digestive system, nervous system, and eyes.2 Uveitis caused by ocular involvement is 
a common extra-articular manifestation of JIA, particularly in oligoarticular JIA (OJIA) and rheumatoid factor-negative 
polyarticular JIA (pJIA, RF-).3–5 Clinically, it often presents as a chronic course with bilateral involvement and usually 
without obvious symptoms. The insidious nature of this disease may lead to delays in diagnosis and treatment, potentially 
resulting in visual impairment or blindness.6 A growing number of research have investigated the pathogenesis of JIA- 
associated uveitis (JIA-U), particularly in patients with positive anti-nuclear antibodies (ANA) and HLA-B27.7 As ANA titers 
rise, the incidence of uveitis appears to increase as well.8 Currently, there remains a paucity of data characterizing subtype- 
specific differences in JIA-U within Asian populations, particularly in mainland China. This study systematically evaluates the 
clinical spectrum and prognostic outcomes of JIA-U, with focused comparison between OJIA and enthesitis-related arthritis 
(ERA) subtypes. Our findings aim to enhance clinical recognition, facilitate risk-stratified management, and ultimately 
improve visual outcomes through timely intervention.

Clinical Ophthalmology 2025:19 2813–2820                                                                  2813
© 2025 Li et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php 
and incorporate the Creative Commons Attribution – Non Commercial (unported, v4.0) License (http://creativecommons.org/licenses/by-nc/4.0/). By accessing the work 

you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Clinical Ophthalmology                                                                    

Open Access Full Text Article

Received: 20 March 2025
Accepted: 9 July 2025
Published: 18 August 2025

C
lin

ic
al

 O
ph

th
al

m
ol

og
y 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/4.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


Methods
This single-center retrospective cohort study analyzed clinical data from JIA-U patients treated at Beijing Children’s 
Hospital, Capital Medical University (January 2016-May 2023). All cases were diagnosed by pediatric rheumatologists 
following the International League of Associations for Rheumatology (ILAR) 2001 classification criteria. Inclusion 
criteria were: (1) age ≤16 years old at disease onset; (2) confirmed JIA diagnosis meeting ILAR criteria; and (3) 
consulted an ophthalmologist and diagnosed with uveitis. The exclusion criteria are as follows: (1) infectious uveitis 
(viral, bacterial, parasitic, or mycoplasma-induced); (2) ocular inflammation caused by metabolic diseases; and (3) other 
rheumatic diseases complicated by uveitis. All clinical data were extracted and reviewed from the hospital’s electronic 
medical record system. Data collection: (1) Demographics and clinical features: gender, age of arthritis onset, affected 
joints, ophthalmic examination findings, and ocular complications. (2) Laboratory indicators: C-reactive protein (CRP), 
erythrocyte sedimentation rate (ESR), antinuclear antibody (ANA), rheumatoid factor (RF), anti-cyclic citrullinated 
peptide antibody (CCP) and HLA-B27 status. (3) Therapeutic medications and follow-up. Our study complied with the 
Declaration of Helsinki and was approved by the Institution Review Board of Beijing Children’s Hospital (Approval No: 
IEC-C-006-A04-V.07.2). Written informed consent was obtained from legal guardians prior to data collection.

Statistical analysis and plotting were conducted utilizing SPSS 25.0 software. Measurement data that followed 
a normal distribution was presented as mean ± standard error, while data that did not follow a normal distribution was 
presented as median. Count data was expressed as frequency (percentage). Independent sample t-test, chi-square test, and 
Fisher’s test were utilized to compare the groups. A p-value <0.05 was deemed significant.

Results
General information: During the 7-year study period, we identified 1,494 JIA cases, with 72 (4.82%) developing uveitis 
(JIA-U). JIA-U patients showed significantly earlier disease onset (7.01±0.39 years) compared to non-uveitis JIA cases 
(8.16±0.10 years; p=0.007). Median interval from JIA diagnosis to uveitis is 10 months (range: 0–86 months). 
Approximately 43.1% (31/72) developed uveitis within the first year after the diagnosis of JIA, and 93% experienced 
the onset of uveitis within four years of JIA onset. Fifteen patients (20.8%) initially presented to ophthalmology with 
asymptomatic uveitis, subsequently developing articular manifestations that led to JIA diagnosis during rheumatologic 
evaluation. The male-to-female ratio was 1:1, suggesting an absence of significant gender differences. The most common 
subtype of JIA associated with uveitis is OJIA (47.2%), followed by ERA (27.8%). In patients with pJIA, 94% are RF- 
negative, and RF-negative individuals have a higher likelihood of developing uveitis compared to RF-positive individuals 
(94% vs 6%; p< 0.001). Patients with systemic JIA (sJIA) exhibit a markedly reduced probability of developing uveitis 
when compared to non-sJIA patients (0.4% vs 10.8%; p< 0.001).

Ocular manifestations: Anterior uveitis is the most common type, with 64 cases (88.9%), followed by panuveitis (7.0%, 5/ 
72), posterior uveitis (2.8%, 2/72), and intermediate uveitis (1.4%, 1/72). Chronic uveitis represented the most frequent clinical 
course (72.2%, 52/72), with acute (23.6%, 17/72) and recurrent (4.2%, 3/72) forms being less common. Acute uveitis was 
significantly more common in ERA patients (53% of acute cases), compared to pJIA (35.3%) and OJIA (11.8%) (p < 0.001). 
Patients with JIA-U frequently presented with minimal or no ocular symptoms. Of note, 15 patients (20.8%) having intraocular 
inflammatory lesions identified through ophthalmologic examination despite the absence of subjective ocular complaints. 
Among those with symptomatic presentation, conjunctival congestion was the most common clinical sign, observed in 38 
patients (66.7%), followed by decreased visual acuity in 31 patients (54.4%). Other reported symptoms included photophobia 
(22.9%), tearing (14.0%), ocular pain (12.1%), foreign body sensation (8.8%), and dry eyes (7.0%).

All patients diagnosed with JIA-U underwent a comprehensive ophthalmic screening evaluation, including assess
ment of visual acuity, intraocular pressure (IOP), slit lamp examination, and fundus assessment (Figure 1A and B). Based 
on combined findings from slit-lamp and fundus assessments, bilateral ocular involvement was identified in 63.9% 
patients (46/72). Corneal adhesions were definitively diagnosed via slit lamp examination in 19 patients, cataracts in 12 
cases, corneal banding degeneration in 10, macular edema in 2, and glaucoma in 2. Elevated IOP was detected in 10 
patients (13.9%), potentially attributable to intraocular inflammatory cell infiltration, posterior synechiae with pupillary 
distortion, or peripheral anterior synechiae causing angle closure.
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Laboratory Indicators: Among the cohort, leukocytosis was observed in 13 cases (18.1%), more frequently in OJIA. 
Elevated erythrocyte sedimentation rate (ESR) and C-reactive protein (CRP) and CRP were found in 15 (20.9%) and 6 
patients (8.3%), respectively, while ferritin levels remained normal. Of 69 patients tested for ANA, 46 (66.7%) were 
positive, with the highest titer (1:2560) primarily in OJIA. A total of 10 individuals (14.3%) tested positive for HLA- 
B27, half of whom had ERA. All patients with pJIA were subjected to RF testing, which indicated a negative rate of 
94%. Furthermore, 57 patients underwent the anti-citrullinated protein antibody (CCP) assay, yielding negative results in 
53 cases (93%). Complement C3 and C4 were within normal ranges, and ENA positivity was rare. Clinical and 
laboratory data are summarized in Table 1.

Treatment and follow-up: At the initiation of treatment, 70.8% of patients used topical corticosteroids, and 52.8% received 
oral glucocorticoids. Immunosuppressants were prescribed to 84.7% of patients, with methotrexate (MTX) accounting for 
88.5% of these cases. Biologic agents, all TNF-α antagonists, were initiated in 48 patients (66.7%), with adalimumab being the 
most common (50%), followed by etanercept (29.2%). Finally, fifty-eight patients had regular follow-up (median 23.7 months; 
range 1–120 months). Twenty-eight patients were asymptomatic with slit-lamp examinations revealing varying degrees of 
improvement compared to prior exams, indicating reduced disease activity. During follow-up, 15 patients (25.9%) developed 
ocular complications, including six new cases (Figure 1C and D). The most common complication observed was iris adhesion. 
Four patients underwent cataract surgery, and one received peribulbar dexamethasone injections for severe corneal band 
degeneration. Disease activity scores at follow-up are shown in Figure 2.

Comparison of JIA Subtypes: In this cohort, uveitis was most in patients with OJIA and ERA. To better characterize uveitis 
in these subtypes, we compared demographics, laboratory features, and clinical outcomes. The female predominance was 
significantly higher in the OJIA group (67.6%) compared to ERA (15%) (p < 0.01). The mean age of onset was 6.01±0.47 
years in OJIA and 9.78±0.7 years in ERA (p<0.001). All ERA patients had symptomatic uveitis, with 45% presenting acutely. 
In contrast, OJIA-associated uveitis was mostly asymptomatic and chronic. Anatomically, anterior uveitis predominated in 
both groups, though panuveitis was more frequently observed in OJIA (4 cases, 11.8%) compared to ERA (1 case). 

Figure 1 Ocular manifestations and complications in patients with juvenile idiopathic arthritis-associated uveitis. (A and B) Irregular pupil shape, iris synechiae, and visible 
flare/secretion in the anterior chamber under slit lamp examination. (C) Glaucoma. (D) Cataract.
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Intermediate and posterior uveitis were rare. ANA positivity showed no difference between groups, while HLA-B27 was 
positive in 1 OJIA (3.0%) and 8 ERA (40%) patients (p = 0.001). At the last follow-up, ocular complications were observed in 
10 patients—7 in the OJIA group and 3 in the ERA group. Full details are provided in Table 2.

Table 1 Clinical Information of JIA-Associated Uveitis

Clinical Information JIA-U  
(n=72)

JIA Without Uveitis  
(n=1422)

p value

Gender, n (%) 0.539

Male 36 (50) 678 (47.7)

Female 36 (50) 744 (52.3)
Age (year) 7.01±0.39 8.16±0.1 0.007

Subtype of JIA, n (%)

OJIA 34 (47.2) 117(8.2) <0.001
pJIA (RF-) 16 (22.2) 119 (8.4) <0.001

pJIA (RF+) 1 (13.9) 105 (7.4) 0.053
ERA 20 (27.8) 245 (17.2) 0.022

sJIA 1 (13.9) 254 (17.9) 0.119

Subtype of uveitis
Bilateral, n(%) 46 (63.9)

Course, n (%)

Acute uveitis 17 (23.6)
Chronic uveitis 52 (72.2)

Recurrent uveitis 3 (4.2)

Anatomical classification, n (%)
Anterior uveitis 64 (88.9)

Intermediate uveitis 1 (1.4)

Posterior uveitis 2 (2.8)
Panuveitis 5 (7.0)

Immunological index, n (%)

ANA (+) 46 (66.7) 156 (11.0) <0.001
RF (+) 2 (4.0) 131 (9.2) 0.129

Anti-CCP (+) 4 (7.0) 169 (12.3) 0.227

HLA-B27 (+) 10 (14.3) 163 (12.2) 0.617

Abbreviations: ANA, antinuclear antibodies; Anti-CPP, citrullinated protein antibody; HLA-B27, 
human leukocyte antigen-B27; SE, standard error.
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Figure 2 The JADAS27 score during follow-up of juvenile idiopathic arthritis-associated uveitis. 
Abbreviation: JADAS27, juvenile arthritis disease activity score 27.
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Discussion
Uveitis, also known as iridocyclitis, refers to inflammation of the iris, ciliary body, and choroid. Pediatric uveitis accounts for 
5–10% of all uveitis cases and represents the most common cause of childhood blindness. The causes encompass both 
infectious and non-infectious origins.9 Among the latter, rheumatic diseases are prominent, with JIA-U comprising 15–67% of 
pediatric uveitis cases.10,11 Chronic anterior uveitis is the most common form of JIA-U, typically involving the iris and ciliary 
body. Its onset is insidious and may be clinically silent, often leading to severe complications in advanced stages and 
significantly impairing quality of life.12 Our study provides updated epidemiologic and clinical data from mainland China, 
addressing a notable gap in Asian pediatric cohorts. The prevalence of uveitis in our cohort (4.82%) aligns with reports from 
Taiwan (4.7–6.7%) and is lower than that seen in North America and Europe (11.6–20.5%).13–15 Patients with JIA-U present at 
an earlier age and are more likely to have ocular involvement in the early stages of the disease. Therefore, intensive ophthalmic 
screening is strongly recommended during the first 4 years following JIA diagnosis. Importantly, 20.8% of patients in this 
cohort developed uveitis prior to JIA onset. Hence, patients with unexplained uveitis should be evaluated by rheumatology 
specialists, especially if local therapy is ineffective, to enable early detection of underlying systemic disease.

In this study, no significant association was found between sex and the occurrence of uveitis, which contrasts with 
earlier reports suggesting a female predominance in JIA-U.16 It has been argued that this observation may simply reflect 
the higher proportion of female patients in the JIA group most susceptible to uveitis (early onset, ANA-positive), with 
a relatively lower risk of uveitis in older male JIA patients, who may often eventually be diagnosed with ERA.17 Data 
from Taiwan indicated that the interaction between arthritis type and gender influenced uveitis risk, with ERA being the 

Table 2 Clinical Characteristics of Patients with OJIA and ERA with Uveitis

Clinical Characteristics OJIA with Uveitis  
(n=34)

ERA with Uveitis  
(n=20)

P value

Gender, n (%) <0.001

Male 11 (32.4) 17 (85)

Female 23 (67.6) 3 (15)
Age at diagnosis of JIA, years, mean±SE 6.01±0.47 9.78±0.7 <0.001

Laterality, n (%) 0.776

Bilateral 22 (64.7) 12 (60)
Unilateral 12(35.3) 8 (40)

Course, n (%)
Acute uveitis 3 (8.8) 7 (35) 0.028

Chronic uveitis 29 (85.3) 13 (65) 0.081

Recurrent uveitis 2 (5.7) 0 0.525
Anatomical classification, n (%)

Anterior uveitis 28 (82.4) 18 (90) 0.695

Intermediate uveitis 1 (3.0) 0 1.000
Posterior uveitis 1 (3.0) 1 (5.0) 1.000

Panuveitis 4 (11.6) 1 (5.0) 0.640

Laboratory indicators, n (%)
ANA (+) 22 (64.7) 12 (60) 0.776

RF (+) 0 1 (5.0) 0.370

Anti-CCP (+) 1 (3.0) 0 1.000
HLA-B27 (+) 1 (3.0) 8 (50) 0.001

Complication, n 7 3 0.390

Cataract 0 1
Glaucoma 0 0

Corneal adhesion 6 2

Corneal band degeneration 1 0

Abbreviations: ANA, antinuclear antibodies; Anti-CPP, citrullinated protein antibody; HLA-B27, human leukocyte 
antigen-B27; bDMARD, biologic disease modifying antirheumatic drugs; CsA, Ciclosporin A; MTX, Methotrexate; 
MMF, Mycophenolate Mofetil; RF, rheumatic factor; SE, standard error.
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predominant subtype and contributing to a higher proportion of affected males.17 Similarly, a Canadian study reported 
that both age at arthritis onset and sex influenced uveitis incidence, with early-onset, ANA-positive females more likely 
to develop ocular involvement.18 In our cohort, overall uveitis incidence was similar between sexes. However, risk was 
higher in males with ERA and in females with OJIA. These findings suggested that female sex is not an independent risk 
factor for JIA-U.

Chronic anterior uveitis is the most common form of JIA-U, typically presenting bilaterally with insidious onset and 
minimal clinical symptoms. In this study, 72.2% of patients experienced a chronic course of uveitis, and 88.9% of 
patients were classified as having anterior uveitis based on anatomical structure. Notably, 20.8%were asymptomatic, with 
intraocular inflammation detected only through routine ophthalmic screening. Patients with clinical symptoms mainly 
presented with conjunctival hyperemia and decreased visual acuity. Previous retrospective studies have found that over 
80% of patients in JIA cohorts developed anterior uveitis, with bilateral involvement in 60.6–72%19,20 and ocular 
complications, such as cataracts, glaucoma, synechiae, and band keratopathy, presented in 37.3–56% at diagnosis.19 

These findings underscore the importance of early detection and regular screening, as delayed diagnosis due to 
asymptomatic presentation may lead to irreversible complications. Additionally, in cases of early-onset JIA with atypical 
features or poor treatment responses, alternative diagnose such as Blau syndrome should be considered. The uveitis of 
patients with BLAU syndrome is characterized by chronic bilateral granulomatous panuveitis with multifocal 
chorioretinopathy.21 Over 50% of Blau patients have anterior combined with intermediate or posterior uveitis, while 
~30% present with isolated anterior involvement.22 However, JIA-U almost exclusively involves anterior uveitis. 
Therefore, for refractory cases, it is necessary to inquire in detail whether the patient has a history of rash and family 
history and perform genetic testing if necessary.

Retrospective studies have indicated ANA positivity as a key risk factor for uveitis in JIA patients.8,23,24 Higher ANA 
titers, especially ≥1:320, correlate with increased uveitis risk. In this cohort, 66.7% of patients were ANA-positive, which 
was statistically significant compared to the group without uveitis, consistent with previous research findings. However, 
ANA positivity and titer do not correlate with the activity or course of JIA-U, as ANA is nonspecific and elevated in 
other autoimmune disease, including systemic lupus erythematosus (SLE), connective tissue disease, scleroderma, and 
autoimmune hepatitis.25,26 Analyzing the inflammatory indicators when uveitis was diagnosed in patients, no obvious 
specificity was found, suggesting that uveitis in patients with JIA may not be completely parallel to the disease activity. 
According to recent recommendations, including the 2024 Taiwan Ophthalmic Inflammation Society (TOIS) consensus, 
children with high-risk features—such as ANA positivity, early onset, and OJIA subtype—should undergo ophthalmo
logic screening every three months for at least four years.27

This cohort employed a step-up approach, starting with topical glucocorticoids, progressing to oral corticosteroids, 
systemic immunosuppressants, and ultimately to biologics. The mechanism of action is that TNF-α, as a pro-inflammatory 
cytokine, plays a key role in initiating and maintaining inflammatory responses. Elevated levels of TNF-α can be observed 
in patients with uveitis, which further promotes the activation and proliferation of inflammatory cells and the release of 
inflammatory mediators. Adalimumab binds to TNF-α, blocking receptor interaction, reducing inflammation, and 
modulating T and B cell activation.28,29 Treatment with methotrexate and TNF-α inhibitors, particularly adalimumab, 
has been shown to be effective in reducing the incidence of ocular complications.30 In addition, IL-6 inhibitors 
(tocilizumab),31 T and B cell inhibitors (abatacept, rituximab),32,33 and JAK inhibitors34 have shown promise in treating 
JIA-U. Although pediatric data remain limited, early findings suggest potential clinical value. Further large-scale, 
controlled studies are warranted to confirm their efficacy and safety in children. At last follow-up, about 80% of patients 
remained on immunosuppressants, biologics, or targeted therapies, with no medication discontinuations. Short-term 
follow-up revealed an incidence rate of 25.9% for ocular complications, primarily consisting of synechiae, cataracts, and 
band keratopathy. Compared to previously reported data,10,35 the incidence of complications in this study was relatively 
lower, and no cases of blindness were observed. Early detection of uveitis, multidisciplinary collaboration, and timely 
immunosuppressive therapy contributed to favorable outcomes.

Although similar studies have been conducted in Western countries, data from China remain limited. This study 
provides valuable regional evidence on JIA-U phenotypes and emphasizes the unique clinical profile of ERA and OJIA- 
associated uveitis in Asian children. However, several limitations should be limited. Due to the low incidence of JIA-U, 
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the relatively sample size may affect our assessment of certain factors. Additionally, the assessment of uveitis partially 
relies on patients’ clinical descriptions, which may introduce potential bias. This study is a single-center, retrospective 
study, and some patients lack follow-up data on their treatment, leading to potential bias in treatment protocols.

Conclusion
JIA-associated uveitis (JIA-U) typically presents at a younger age, with a higher risk of early onset, especially in OJIA 
and ERA. Uveitis is usually chronic and bilateral with subtle symptoms, but ERA patients often develop acute anterior 
uveitis. Regular ophthalmic screening is essential, starting at JIA diagnosis and continuing long-term according to 
individual risk. Close collaboration between pediatric rheumatologists and ophthalmologists is crucial for timely 
diagnosis, coordinated treatment, and improved outcomes in children with JIA-U.
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