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Introduction
Juvenile idiopathic arthritis is an autoimmune, non-infective, 

inflammatory joint disease of more than 3 months duration in children 
less than 16 years of age. The disease commonly occurs in children 
from the ages of 7 to 12, but it may occur in adolescents as old as 15 
years of age, as well as in infants [1]. It is a subset of arthritis seen in 
childhood, which may be transient and self-limited or chronic. It differs 
significantly from arthritis commonly seen in adults, and other types of 
arthritis that can present in childhood which are chronic conditions e.g. 
psoriatic arthritis and ankylosing spondylitis. Aetiopathology is similar 
to rheumatoid arthritis but with less marked cartilage erosion, joint 
instability and absent rheumatoid factor. JIA affects approximately 
1 in 1,000 children in any given year, with about 1 in 10,000 having 
a more severe form [2]. JIA is the most common cause of uveitis in 
children and also major cause of visual impairment in children. The 
prevalence of uveitis in JIA patients varies from 4% to 38% [3,4]. JIA 
shows female preponderance with male female ratio of 2:3 and girls 
are five times more prone to have a longer course of the disease than 
boys. Chances of developing ocular manifestations are relatively more 
common in girls [5,6]. The most common extraarticular manifestation 
of JIA is intraocular inflammation. The intraocular inflammation seen 
in JIA patients is typically bilateral non granulomatous uveitis with 
chronic course [7]. However granulomatous uveitis with mutton-fat 
keratic precipitates (KPs) has also been reported [8]. Variable anterior 
chamber reaction with inflammatory cells in anterior vitreous can 

be seen in slit lamp examination. Posterior synechiae are common. 
Posterior segment involvement in JIA is usually rare though CME can 
occur. The common causes of visual impairment in JIA are complicated 
cataract and band shaped keratopathy (BSK). Secondary glaucoma 
is another vision robbing complication of JIA. Other complications 
associated with JIA are epiretinal membrane, macular hole, hypotony 
with ciliary body shutdown or atrophy [8].

Subjects and Methods
Subjects

The study included 58 JIA patients compared to 20 age and sex 
matched healthy controls. They were recruited from the Rheumatology 
and pediatric outpatient clinic of Minia University Hospital. The 
diagnosis of arthritis was made according to International League of 
Associations for Rheumatology (ILAR) classification and the diagnosis 
of uveitis was made according to the International Uveitis Study Group 
guidelines [9,10]. Each JIA patient underwent a complete history 
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Abstract
Purpose:To determine the ocular manifestations of juvenile idiopathic arthritis (JIA) and its relation to its disease 

activity. To analyze the prevalence and complications of uveitis and their predictors in JIA.

Methods: Fifty eight JIA patients and 20 age and sex matched healthy controls were included in this study; all 
JIA patients were recruited from Rheumatology and paediatric department. All patients were undergone complete 
rheumatological and ophthalmic examination including visual acuity, slit lamp examination of the anterior segment, 
dry eye evaluation using Rose Bengal stain and Schirmer test. Fundus examination and fundus photography were 
done to the suspected cases

Results: Sixteen patients (27.6%) had ocular manifestations. Most of JIA were asymptomatic 49 (84.48%) for 
ocular manifestation. Nine patients (15.5%) complained of ocular manifestations in the form of blurring of vision, 
burning sensation and eye dryness. Patients with ocular abnormalities had an earlier disease onset and longer 
disease duration than those without any lesions (p<0.001). There was a highly statistically significant difference 
between patients and controls as regarding all ocular lesions, which was significantly higher in the patients group. 
Meanwhile, the most common ocular manifestation of JIA is uveitis (17.2%), five patients had keratoconjunctivitis 
Sicca, 8 patients had visual field defects, also four had macular edema, two had cataract and two had increase 
intraocular pressure.

Conclusion: Ocular manifestations including sight threatening complications are not rare in patients with JIA. 
Uveitis is the most common ocular lesion. Therefore, continuous ophthalmologic examinations are needed in young 
people with JIA.
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taking (including the symptoms of dryness of eye, blurring of vision, 
diminution of vision, itching and redness of eye). History of drugs was 
also included and their duration was recorded. Demographic and risk 
factor data were collected from both patients and controls. Full general, 
locomotor system and neurological examination were done to detect 
articular and extra-articular involvement and co-morbidities. Patients 
with systemic glucocorticoid treatment, topical ocular treatment and 
previous ocular laser or surgical treatment were excluded. We divided 
our subject into two groups, group 1 control, and group 11 JIA patients. 
According to the presence or absence of ocular lesions, the JIA patients 
were subdivided into patients with ocular lesion (group 11a) and 
without ocular lesion (group 11b); the clinical and laboratory findings 
were compared between the subgroups. In JIA patients, disease activity 
was also assessed by a scale that quantifies the absolute level of disease 
activity, the Juvenile Arthritis Disease Activity Score (JADAS), which 
includes 4 items: (1) physician global assessment of disease activity, 
(2) parent/patient global assessment of wellbeing, (3) number of active 
joints, and (4) ESR [11]. Minimal disease activity (MDA), MDA [12]: 
(1) Oligoarthritis: physician global assessment ≤ 2.5 cm and swollen 
joint count of 0 (2) Polyarthritis: physician global assessment ≤ 3.4 cm, 
parent global assessment ≤ 2.1 cm, and swollen joint count ≤ 1. Inactive 
isease/remission; Wallace criteria [13] In active disease: (1)No joints 
with active arthritis (2) No fever, rash, serositis, splenomegaly, or 
generalized lymphadenopathy attributable to JIA (3) No active uveitis, 
(4) Normal ESR and/or CRP (5) Physician global assessment indicates 
no disease activity Clinical remission: (1) On medication-criteria for 
inactive disease met for minimum 6 continuous months while patient 
on medication (2) Off medication-criteria for active disease met for 
minimum 12 continuous months while off all arthritis and uveitis 
medications. 

Methods

All participants are subjected to the following investigations 
complete blood picture, the ESR was measured by the Westergren 
method, with a normal range of 0 to 20 mm/h. CRP was measured 

quantitatively by latex agglutination test (normal 0-6 mg/l) The 
presence of rheumatoid factor in any of the immunoglobulin isotypes 
was considered positive, and ANA can be detected by indirect 
immunoflurescence assay. From these parameters, we can confirm the 
diagnosis of JIA and assess the degree of activity by JADAS. 

One expert ophthalmologist carried out all the ophthalmological 
examinations without knowledge of the general condition of each 
patient or of laboratory findings for all patients and controls. The 
ophthalmological examination including visual acuity, visual field, slit 
lamp for examination of the anterior segment. To evaluate eye dryness, 
the following tests were done; 

The first test was called Schirmer test in which strips were placed 
between the medial and the lateral part of the lower eyelids with use of 
local anaesthetic drops. After 5 minutes the strips were removed and 
the length of the wetted area of the strip was measured, arting from the 
notch corresponding to the inferior lid margin. The length less than 5 
mm is pathological. 

The second test was called Rose Bengal in which the staining was 
done using 1% rose Bengal solution which instilled in the conjunctival 
sac. After 30 seconds the sac is gently irrigated with saline solution and 
the eye is examined under magnification for red punctate staining of 
the cornea and conjunctiva.

Fundus examination was done to all patients but fundus 
photography was done to the suspected cases.

All of the available data from the rheumatological and 
ophthalmological database were analyzed. Data analysis was achieved 
with SPSS 11.0 statistical package under Windows 2007 (SPSS 
Advanced Statistics 11.0. Chicago SPSS Inc., IL, USA). The chi-square 
test for categorical data and Student’s t-test were used for statistical 
analysis when appropriate. Logistic regression analyses were applied to 
identify predictors of uveitis and its complications at documentation. 
Results were expressed as odds ratios (ORs) and confidence intervals 
(CIs). A significance level of 5% was used for all analyses

Results 
Characteristic of JIA patients

 Fifty eight (46 (79.3%) females, 12 (20.7%) males) patients of JIA 
fulfilled the International League of Associations for Rheumatology 
(ILAR) criteria for the classification of JIA. The mean age of the JIA 
patients was 10.2 ± 3.2 years, ranging from 6 to 19 years, while that of 
the controls was 9.80 ± 6.46 years ranging from 5-16 y, the mean age at 
onset and disease duration of JIA patients was 6.9 ± 2.2 ranging from 
4-13 years, and 38.5 ± 32.8 ranging from 6 to 116 months respectively 
(Table 1). As regard the drug taking, 34 patients (58.6%) received anti-
malarial, 46 (79.3%) received methotrexate, and 23 (39.7%) received 
non steroidal anti-inflammatory drugs (NSAIDs), as single drug or 
combined (the most combined drug used is methotrexate, NSAIDs, 
and antimalarial). The majority of all JIA patients recorded had 
polyarthritis (27 patients), followed by oligoarthritis (20 patients) and 
then systemic onset (11 patients), uveitis was particularly common in 
patients with oligoarthritis. The JIA patients were subdivided into two 
groups according to presence or absence of ocular lesion, the first one 
was JIA patients with ocular lesions (group 11a) and the second group 
was JIA patients without ocular lesions (group 11b). The comparison 
between the two groups was done as regarded the clinical and laboratory 
tests of the patients (Tables 2 and 3).

The mean and standard deviation of JADAS of all patients was 4.05 
± 1.47. The mean of JADAS in patients with and without ocular lesion 

Demographic data
Group II (n=52) Group I (n= 20)

Range Mean ± SD Range Mean ± SD
Age (years) 6 to 19 y 10.2 ± 3.2 5-16 9.80 ± 6.46
Age at onset (years) 4-13 6.9 ± 2.2
Duration of disease (Months) 6 to 116 38.5 ± 32.8
Sex % No (58) frequency No (20) frequency
Male: 12 20.7% 3 15%
Female: 46 79.3% 17 85%

Table 1: Demographic data of JIA patientsand control.

Clinical feature Group 11a 
(N=16)

Group 11b 
(N=42)

P

NO frequency NO frequency
Arthritis 14 87.5% 17 40.4% 0.001**
Arthralgia 14 87.5% 31 73.8% 0.01*
Oral ulcer 2 12.5% 8 19% 0.43
Fever 4 25% 6 14.3% 0.27
Lymphadenopathy 0 - 5 11.9% 0.18
Hepatomegally 4 25% 5 11.9% 0.20
splenomegally 2 12.5% 4 9.5% 0.53
Rash 2 12.5 2 4.7% 0.30
Pericarditis 0 - 2 4.7% 0.52
Pleutitis 0 - 3 7.1% 0.37

Table 2: Comparison between JIA patients as regard of clinical features.
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was 3.81 ± 1.5 & 4.14 ± 1.5 respectively. The mean of JADAS in patients 
with and without uveitis was 3.46 ± 1.5 and 4.17 ± 1.4 respectively. 
There was no statistically significant difference between these groups of 
patients as regarded the disease activity index (P<0.4, 0.1). In our JIA 
patients, 15 patients had minimal active disease, 6 in remission under 
medication and 37 patients had active JIA

Patients with ocular lesions

The frequency of patients with ocular lesion in patients with 
JIA was 27.6%. Most of JIA were asymptomatic, 49 (84.48%) for 
ocular manifestation. Nine patients (15.5%) complained of ocular 
manifestations in the form of blurring of vision, burning sensation 
and dryness. The highest prevalence of them was burning sensation (7 
patients), the least prevalence was eye dryness (2 patents) (Figure 1). Six 
patients only exhibited significant eye lesion. There was no significant 
relation between the presence of symptoms and presence of ocular lesion 
(p<0.1). Patients with ocular abnormalities were significantly had an 
early disease onset and longer disease duration than those without any 
lesions (p<0.001). There was a highly statistically significant difference 
between patients and controls as regarding all ocular lesions, which 
was significantly higher in the patients group (Table 4, Figure 2). The 

number of patients with ocular lesions was 16 patients, presented as 
single lesion or multiple. For example in one patient of our study, there 
is uveitis, glaucoma and macular edema; another had VFD, uveitis and 
cataract.

Ocular involvement

 The most common ocular manifestation of JIA is uveitis (17.2%), 
it is presented in 4 (6.9%) patients unilaterally and 6 (10.3%) patients 
bilaterally (Figure 2). The characteristics of JIA patients with and 
without uveitis were compared in (Table 5). Uveitis occurred in our 
study between 9 and 13 yrs of age, with a mean of 11.4 yrs (S.D. 1.7). 
Patients with uveitis were significantly younger at onset of arthritis, 
more in females and ANA-positive than the JIA patients without 
uveitis. By multivariate analysis, predictors of uveitis included age at 
onset (P<0.003, OR 0.95, CI 0.90-0.96), disease duration (P<0.0001, 
OR 1.10; CI 1.07-1.15) and ANA-positivity (P<0.002; OR 2.63, CI 1.73-
3.78) besides the presence of a certain JIA subgroup (oligoarthritis) 
that appeared to be at a particularly high risk of uveitis (P<0.002), 
while, gender (P<0.66), and ESR (P<0.08) had no significant influence.

Corneal

The corneal manifestations of JIA are usually confined to the 
epithelium. KCS (8.5%), it is reported in 3 (5.2%) patients unilaterally 
and 2 (3.4%) patients bilaterally (Figure 2) in the form of abnormal 
Schirmer test and rose Bengal tests.

Others ocular lesions

The visual field defect (VFD) present in 13.7%, bilateral VFD present 

Clinical feature Group 11a 
(N=16)

Group 11b 
(N=42)

P

NO frequency NO frequency
Antinuclear 
antibody

12 5.2% 14 33.3 0.005**

Rheumatoid factor 2 3.4% 8 19 0.43
Erythrocyte 
sedimentation rate

6 10.3% 25 59.5 0.001**

C reactive protein 2 3.4% 25 59.5 0.001**
Leucocytosis 2 3.4% 7 16.7 0.52
Thrombocytosis 4 6.9% 6 14.3 0.27
Anemia 6 10.3% 0 0 0.01

Table 3: Comparison between JIA patients as regard of laboratory features.

Ocular abnormalities Patients (N=58) Control (N=20) P
NO frequency NO frequency

Unilateral keratoconjunctivitis Sicca 3 5.2% 0 0 0.0001***
Bilateral keratoconjunctivitis Sicca 2 3.4% 0 0 0.0001***
Unilateral visual field defect (VFD) 6 10.3% 0 0 0.0001***
Bilateral visual field defect 2 3.4% 0 0 0.0001***
Increase intraocular pressure. 2 3.4% 0 0 0.0001***
Unilateral uveitis 4 6.9% 0 0 0.0001***
Bilateral uveitis 6 10.3% 0 0 0.0001***
Cataract. 2 3.4% 0 0 0.0001***
Macular edema 4 6.8% 0 0 0.0001***

Table 4: Prevalence of ocular lesions in patients and controls.

CHARACTERISTIC Patients with 
uveitis  (N=10)

Patients without 
uveitis (N=48)

P

NO frequency NO frequency
JIA subgroups (n/%) 0.002**
           -Polyarthritis (RF+). - - 8 16.7%
           -Polyarthritis (RF-) 1 10% 18 37.5%
           -Oligoarthritis (persistent) 7 70% 7 14.6%
          -Oligoarthritis (extended) 2 20% 4 8.3%
          -Systemic arthritis - - 11 22.9%
Female % 8 80% 38 79.2% 0.66
 ANA positive (%) 9 90% 17 35.4% 0.002**
Arthritis 9 90% 22 68.7% 0.01*
Age at onset in years mean (SD) 5.1 ± 0.7 7.3 ± 2.2 0.003**
Disease duration in year mean 
(SD)

6.4 ± 1.9 2.5 ± 2.3 0.000***

Table 5: Comparison between patients with and without uveitis in JIA.

Asymtomatic burning 
sensation

bluring of vision dry eye

84.50%

12.10% 10.30% 3.40%

ocular symptoms in JIA patients
Series1

Figure 1: Reported the ocular symptoms in JIA patients.

72.40%

10.30%
6.90%

3.40%
5.20%

3.40%
10.30%

6.80%
3.40%
3.40%

patients without ocullar lesion

bilateral uveitis

unilateral KCS

bilateral FVD

cataract

ocular lesion in JIA
Series1

Figure 2: Frequency of ocular lesions in JIA patients.
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in 6 (10.3%) and unilateral VFD in 2 (3.4%) in the form of reduced 
sensitivity, peripheral field defects, and enlargement of the blind spot 
related to the optic nerve affection. Four patients had macular oedema 
(6.8%), each of increase intraocular pressure and cataract found in 2 
patients (3.4%). These lesions presented as single or combined lesions.

 The mean and standard deviation of disease duration of all 
patients was 38.5 ± 32.8. The mean of disease duration in patients with 
and without ocular lesion was 70.5 ± 20.9 and 26.4 ± 28.1 respectively. 
The mean of disease duration in patients with and without uveitis was 
76.8 ± 23.4 and 30.6 ± 28.7 respectively (Figures 3 and 4). There is 
highly statistically significant correlation between presence of ocular 
lesion and disease duration especially uveitis disease (Figure 5). In JIA 
patient groups, there was no correlation between activity of JIA disease 
and presence of ocular lesion especially uveitis (r<0.54). 

Discussion
In our study, the ocular manifestations was presented in about 

(27.6%) of the patients with JIA which was nearly the same result 
was noticed by others [13,14]. The ocular involvement was more 
common in JIA and the most common manifestations were burning 
sensation and the disease mostly asymptomatic. Uveitis is the most 

common ocular manifestation, and the visual morbidity is usually 
due to uveitis. This is in agreement with other studies who reported 
that the prevalence of eye disease in children with JIA is from 2% to 
34% [3] and eye disease associated with JIA often has no symptoms, 
although blurred vision may be an early sign. This study reported that, 
prevention of eye problems from progressing to the point that vision 
loss occurs by regular eye examinations. 

In our study, most of eye disease developed in pauciarticular JIA 
with positive antinuclear antibody (ANA) test. This is in agreement 
with another study that showed that the eye disease develops in about 
20% of children with pauciarticular JIA (oligoarthritis), particularly 
children who have a positive ANA test result [14]..

In the present study, external ocular manifestations in the form of 
dry eye was manifested in about 8.5% of our patients, nearly the same 
findings present with those studies, which reported from India, 12% of 
50 JIA children had KCS [15]. Their patient cohort was different from 
the one in the present study, as most of the patients were male, their 
cut-off value in the Schirmer test was ≤ 10 mm in five minutes, but 
similar to our study, it had polyarthritis and systemic-onset arthritis. 
Children with corticosteroid treatment or topical treatment for uveitis 
were excluded. Nearly the same findings presented with another study 
from Turkey described the occurrence of KCS in 64 JIA patients and 
controls [16]. Dry eye were found in 10.9%, 1.5% of the patients and 
controls respectively.

Our result differ from previous study [17], who showed the 
prevalence of dry eye was higher than our result 17%, Their patient 
cohort was different from the one in the present study, they included 
all the 192 consecutive JIA patients born in 1990-1995 who visited 
both a pediatric rheumatologist and an ophthalmologist during the 
study period and who thus formed a cross-sectional age group. In their 
study, the mean duration of arthritis was six years, and the majority 
of the patients had ongoing medical treatment for arthritis. Chronic 
asymptomatic anterior uveitis was also a frequent feature of the 
disease in the study group (31%). Patients with JIA complain of aches 
or discomfort in their joints less often than adults. Perhaps that is the 
reason why they seldom spontaneously report any symptoms of dry 
eyes if not particularly asked about them [17].

The lack of association between signs and symptoms of dry eyes in 
JIA children has earlier been reported by Nichols and colleagues [18]. 
This was in agreement of our study and other previous study [3,17].

In our study uveitis was the most common presentation of ocular 
lesion of JIA, represent 17.2%, it is presented in 4 (6.9%) patients 
unilaterally and 6 (10.3%) patients bilaterally.

Similar results, the intraocular inflammation primarily affects 
the iris and ciliary body (iridocyclitis), but the choroid may also be 
involved. Overall, the frequency varies from 2% to 34% in children 
with JIA [6,17,19]. The confusingly different prevalence rates can be 
attributed to the different study designs used. The previous studies were 
based on different classification criteria for childhood chronic arthritis, 
e.g. the American College of Rheumatology (ACR) or the European 
League Against Rheumatism (EULAR) criteria. There are still no 
large investigations available using the currently applied International 
League of Associations for Rheumatology (ILAR) criteria. The few 
population-based data are of limited value due to the small numbers of 
patients included. The studies from tertiary uveitis and rheumatology 
centres were profoundly different owing to selection criteria and 
follow-up.
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The present study discloses that, the risk of uveitis differs 
enormously between the various JIA subgroups. The vast majority 
of uveitis patients in our study had oligoarthritis. This data was in 
agreement with previous observations [12,19,20]. Our data support 
the high frequency of ANA in oligoarthritis associated uveitis that was 
also noted previously [19,21-23]. Similar to previous reports, uveitis 
occurred predominantly in JIA with early onset of disease in our study 
[19,21]. In our study, mean arthritis onset was 5.1 ± 0.7 in JIA with 
uveitis, and 7.3 ± 2.2 in JIA without uveitis. Herein, mean arthritis onset 
was 7.0 yrs (median 7.0. range 0-15) in JIA patients without uveitis 
and 3.8 yrs (median 3.0, range 0-15) in patients who had uveitis. The 
mean age of uveitis manifestation in JIA patients was 7 yrs in previous 
studies [24] and 5.2 yrs (median 4, range 0-16) in previous study [19]. 
However, the observations herein illustrate that uveitis may occur at 
any age. In only 2.7-6.8% of the JIA patients, the uveitis manifests itself 
before arthritis [21,24,25], in previous study in 10% of the children. 
It has been previously shown that in 25 to 33% of the patients, uveitis 
was detected synchronously with the onset of arthritis [19,21]. In 
∼50%, it appeared within the first 3 months after arthritis [6,23], and 
in 90% within the first 4 yrs [23], but may occasionally develop up to 
10 yrs after arthritis [26]. In our study, all patients with uveitis were 
discovered after onset of arthritis. 

In the present study, another ocular lesion present in the form of 
cataract, glaucoma, and macular edema which were not common in 
JIA patient and were associated with uveitis, so may be complication 
of uveitis. The typical complications published previously included 
cataract (19-81%), glaucoma (8-38%), band keratopathy (7-70%), 
posterior synechiae (8-75%) and ocular hypotony (19%) [19,23,27,28]. 
As macular edema was frequently noted in the previous and also the 
present study [19,25], beside slit-lamp examination, funduscopy 
should always be considered.

Conclusion
Ocular manifestations of JIA are common and can be sight-

threatening. Almost any part of the eye and visual pathway can be 
affected by inflammatory processes. Uveitis is the most common 
ocular manifestation, and the visual morbidity is usually due to its 
complication. Dry eye symptoms and signs are common in JIA. 
Ophthalmological screening should be initiated early which allow 
earlier diagnosis of uveitis. This can improve the visual prognosis of 
uveitis, owing to earlier and intensive treatment. 

Recommendation
Unlike the joints, ocular involvement with juvenile rheumatoid 

arthritis is most often asymptomatic; yet, the inflammation can cause 
serious morbidity with loss of vision. We strongly advice for a strict 
ocular follow-up in patients with JIA and for accurate eye checks early 
in life because this may be used as a preventive tool for ocular diseases 
associated to autoimmune disorders. Scheduled slit-lamp examinations 
by an ophthalmologist at specific intervals can detect ocular disease 
early, and prompt treatment can prevent vision loss. Because early 
detection and treatment of inflammatory eye disease gives a child the 
best chance of a good outcome.
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