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Abstract

OBJECTIVES—To characterize the epidemiology and clinical course of children with juvenile

idiopathic arthritis-associated uveitis (JIA-U) in the Childhood Arthritis and Rheumatology

Research Alliance (CARRA) Registry and explore differences between African American (AA)

and Non-Hispanic White (NHW) children.

METHODS—There were 3,967 NHW and AA children with JIA enrolled in the CARRA

Registry. Demographic and disease-related data were collected from time of diagnosis to

enrollment. Children with JIA alone were compared to those with JIA-U. Children with JIA-U

were then compared by race.

RESULTS—Mean age of children with JIA-U was 11.4 years (±4.5), 76.9% were female and

2.8% were AA. Children with JIA-U were younger at arthritis onset, female, required more

medications, had <5 joints involved, had oligoarticular JIA, and ANA (+), RF (−) and anti-CCP

(−). AA children with JIA-U had decreased uveitis frequency, were older at arthritis onset and

more frequently diagnosed with enthesitis-related JIA. Predictors of uveitis development include

female gender, early age of arthritis onset, and oligoarticular persistent and extended JIA

classification, whereas polyarticular RF-positive JIA was protective.

CONCLUSIONS—The prevalence of JIA-U in AA and NHW children is 11.6% in the CARRA

registry. Known risk markers (ANA, age at arthritis onset, and oligoarticular JIA) were more

frequent in our JIA-U cohort. AA children had a lower frequency of JIA-U. There were significant

differences in age of arthritis onset and JIA subtype between NHW and AA children, although the

ANA, RF and HLA-B27 were similar. Exploration of race as a risk factor should be considered.
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Introduction

Juvenile idiopathic arthritis (JIA) is the most common rheumatic disease of childhood with

an incidence of 2 to 20 per 100,000 children, and a prevalence of 16 to 150 per 100,0001,2. It

is a chronic arthritis of unknown etiology with 7 subtypes – oligoarticular persistent,

oligoarticular extended polyarticular rheumatoid factor (RF)-positive, polyarticular RF-

negative, systemic, psoriatic, enthesitis-related, and undifferentiated JIA. Although JIA is

the most commonly used classification scheme, other categorizations include juvenile

rheumatoid arthritis (JRA) consisting of 3 subtypes (pauciarticular, polyarticular, and

systemic) and juvenile chronic arthritis (JCA) with 4 subtypes (pauciarticular, polyarticular,

systemic and juvenile psoriatic).

JIA-associated uveitis (JIA-U), also known as iritis or iridocyclitis, is the most prevalent

extra-articular manifestation of JIA in North America and occurs in 10–20% of children

with JIA although reported in up to 38% of children3–12. It is a non-granulomatous chronic

anterior eye inflammation that can cause vision loss and blindness and accounts for up to

80% of all pediatric anterior uveitis3.

Risk factors for uveitis

Uveitis is potentially blinding with a chronic and often relapsing course. Almost 80% of

children have bilateral disease13,14. Risk factors associated with uveitis development include

early age of arthritis onset, gender, short disease duration, arthritis subtype, and antinuclear

antibody (ANA) seropositivity15–18. The American Academy of Pediatrics (AAP) Sections

on Rheumatology and Ophthalmology have recommended screening guidelines for uveitis

in children with JRA based on ANA seropositivity, JRA subtype, age at arthritis onset, and

arthritis duration19,20.

Few studies on JIA-U focus on African American (AA) children21–23. In this population, the

role of the ANA is unclear, predisposition to JIA subtype differs, and there appears to be a

lower risk compared to non-Hispanic White (NHW) children. Hence, the risk for JIA-U may

differ by race and should be explored.

Most studies in JIA-U are conducted in small cohorts. Our objective is to characterize the

epidemiology and clinical course of children with JIA-U in a large cohort of AA and NHW

with JIA in a multi-center registry, the Childhood Arthritis and Rheumatology Research

Alliance (CARRA) Registry.

Materials and Methods

This is a cross-sectional study based on a multi- center registry with 56 participating centers

in the US which actively enrolls children with varied rheumatic diseases. Children with JIA

alone and JIA-U were enrolled from May 2010 to June 2012. JIA was diagnosed by the
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treating physician based on the International League of Associations for Rheumatology

(ILAR) JIA classification24. IRB approval was obtained. Demographic and disease-related

data were collected from time of diagnosis to enrollment visit. Race and ethnicity were self-

reported, and we only included children reported exclusively as NHW or AA.

Data Collection

Data collection was based on medical chart review, physician assessment, patient/parent

recall, and physician/parent/patient completion of subjective measures. Disease related data

included age at arthritis onset, JIA subtype, presence of uveitis, number of joints ever

affected (< 5 or ≥ 5 joints that have had swelling, pain on movement, tenderness, and

limitation of movement), radiographic evidence of joint damage, medications that have been

used (non-steroidal anti-inflammatory medications (NSAIDs), glucocorticoids, non-biologic

disease modifying anti-rheumatic drugs (DMARDs) and biologics), labs (ANA, RF, and

cyclic citrullinated peptide antibody (anti-CCP) positivity or negativity) and HLA-B27

status.

Quality of life (QOL), function and disease activity were assessed. Children completed

assessments if ≤10 years of age. Measures included: 1) physician global assessment of

disease activity (0 – not active to 10 – very active), 2) health related QOL (“How do you rate

your child’s health?” -excellent, very good, good, poor, very poor), and 3) parent/patient

overall well-being score (“Considering all the ways that your child’s rheumatic condition

affects your child, rate how your child is doing” - 0 – very well to 10 – very poor). A

patient/parent pain scale score (“How much pain do you think your child had because of

his/her rheumatic condition in the past week?” 0 – no pain to 10 – very severe pain) was also

recorded. Children ≤9 years of age completed the Faces Pain Scale-Revised (FPS-R)25,26.

The Childhood Health Assessment Questionnaire (CHAQ), a valid and reliable instrument

that measures physical disability, was also completed. Twenty questions encompass 8

functional components: 1) dressing and grooming, 2) arising, 3) eating, 4) walking, 5)

hygiene, 6) reach, 7) grip, and 8) activities. Each domain consists of 3 parameters: 1)

difficulty in performing daily functions, 2) use of special aids or devices, and 3) activities

that require assistance from another person. Scores range from 0 to 327. Greater scores

indicate worse QOL, activity, pain or physical function.

Statistics

All statistical analyses were conducted in SAS 9.2 (Cary, NC). Statistical significance was

assessed at the 0.05 level of significance. Differences in demographic and clinical

characteristics between children with JIA alone and JIA-U were compared using Chi-square

tests, two-sample tests or Wilcoxon rank-sum tests, as appropriate. Logistic regression was

used to calculate odds ratios (OR) to estimate univariate associations between patient

characteristics and the primary outcome, disease type (JIA or JIA-U). We analyzed the

following characteristics as potential risk factors: gender, race, age at arthritis onset (years),

JIA subtype, HLA-B27-positivity, ANA-positivity, RF-positivity and anti-CCP-positivity.

For all analyses, the reference group was JIA alone.
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Based on the results from the univariate analysis, we constructed multivariable logistic

regression models using significant predictors (p < 0.1) from the univariate results to

identify an optimal subset of risk markers that best predicted JIA-U. Prior to model

construction, potential predictors were correlated to identify any potential sources of

multicolinearity. If two or more predictors were significantly correlated with one another

and the outcome (|ρ| > 0.4) then the most predictive characteristic was chosen. The final

multivariate models were constructed using a modified backwards elimination procedure. In

short, non-significant predictors (p > 0.05) were systematically removed until a significant

increase in model fit (based on AIC and loglikelihood) could no longer be obtained or all of

the predictors in the model were significant at the 0.05 level. The predictive power of the

final model was assessed by calculating the area under the curve (AUC) for the receiver-

operating characteristic (ROC) curve.

Results

Demographics

In our cohort of 3,967 children, the overall mean age ±SD at study enrollment was 11.4

years ±4.7. Females comprised 72% and 5.6% were AA (Table 1). This was similar to

children with JIA alone and with JIA-U. Overall, 11.6% of our cohort was diagnosed with

uveitis of which 2.8% were AA.

Disease Characteristics

Children with JIA-U had a mean age (SD) of 4.2 years (±3.6) at time of arthritis diagnosis

and were significantly younger compared to children with JIA alone with a mean age of 6.7

years (±4.5) (p < 0.001). They were more frequently of the oligoarticular persistent (42.4%

vs. 27.4%; p < 0.001) and extended (14.7% vs. 7.4%; p < 0.001) JIA subtypes, and more

likely to have <5 joints ever involved compared to JIA alone (54.8% vs. 43.3%; p < 0.001)

(Figure 1). There was no significant difference in joint damage as evidenced by radiographic

exam. They were also more frequently ANA-positive (65.4% vs. 47.1%; p < 0.001).

Children with JIA alone were more frequently of the systemic (8.4%, p<0.001),

polyarticular RF-negative (31.1%, p=0.003), polyarticular RF-positive (6.1%, <0.001), and

enthesitis-related JIA subtypes (11%, p=0.025) (Figure 1). They were more frequently

RFpositive (10%, p=0.001) and anti-CCP antibody-positive (10.2%, p=0.006).

Medication use

Children with JIA alone were more frequently on daily NSAIDs therapy (34.4% vs. 53.6%;

p < 0.001), but children with JIA-U were more likely to have used glucocorticoids (71.9%

vs. 64.7%; p = 0.002), biologic therapies (55.7% vs. 42.6%; p < 0.001), and non-biologic

immune modulators or DMARDs (89.3% vs.72.5%; p < 0.001) (Table 1). Hence, they were

more commonly on mycophenolate, subcutaneous methotrexate, cyclosporine A, infliximab

and adalimumab whereas children with JIA alone were more frequently on etanercept. Of 54

children with JIA-U with data, 51 (94.4%) required steroid ocular drops and 1(0.4%)

required steroid ocular injections.
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Measures of quality of life and function

Children with JIA alone had worse physician global assessment scores (1.6 ± 2.0 vs. 1.3

±1.7, p < 0.001), parent/patient overall well-being scores (2.4 ±2.3 vs.1.9 ± 2, p < 0.001)

and parent/patient assessment of disease activity (2.6 ± 2.7 vs. 2.1 ± 2.6, p < 0.001)

compared to JIA-U. As expected, they also had worse CHAQ scores (0.37 ±0.61 vs. 0.26 ±

0.50; p < 0.001), and reported higher pain scores (2.7 ± 2.7 vs. 2.0 ± 2.5; p < 0.001).

However, there were no significant differences in health related QOL scores.

Racial differences in uveitis

Of 459 children with JIA-U (11.6% of cohort), 446 were NHW and 13 were AA. NHW

children had a higher prevalence of uveitis compared to AA children (11.9% vs. 5.9%, p =

0.007). AA children were more frequently older at age of arthritis onset (8.0 ±5.1 vs. 4.2 ±

3.5; p = 0.035) and were more likely to be diagnosed with enthesitis-related JIA (30.8% vs.

6.9%; p = 0.001). There was no significant difference in gender, joint involvement, lab

status (ANA, RF, HLA-B27, and anti-CCP) or medication use.

AA children with JIA-U also had worse physician global assessment scores which

approached significance (2.2 ± 1.9, p = 0.050). There were no significant differences in the

CHAQ or the pain scale, overall well-being, heath related QOL, or parent/subject disease

activity assessment scores. Likewise, the use of glucocorticoids, biologics and non-biologics

immune modulators or DMARDs was similar in both groups except for Azathioprine in AA

children (10% vs. 0.3%, p = 0.0048).

Risk Factors for JIA-U

The results of the univariate and multivariate analyses are provided in tables 2 and 3. Of the

15 risk factors examined, 12 were significantly associated with an increase or decrease in the

odds of having JIA-U. Prior to multivariate analysis, potential risk factors were correlated to

identify potential sources of multicolinearity. Polyarticular RF-negative and oligoarticular

persistent JIA were found to be significantly negatively correlated (r = −0.42, p < 0.001)

since these two subtypes accounted for approximately 67% (300 / 450) of all JIA-U cases.

Thus, if a patient did not have the oligoarticular persistent subtype then they were highly

likely to have the polyarticular RF-negative subtype or vice versa. Since JIA-U patients had

a higher prevalence of the oligoarticular persistent subtype, the polyarticular RF-negative

subtype was eliminated from model consideration.

After multivariate logistic modeling, significant predictors of JIA-U were female gender,

younger age of onset, ANA-positivity, polyarticular RF-positive JIA, oligoarticular

persistent JIA and oligoarticular extended JIA. Parameter estimates, representing the log-

odds, and p-values for the final model are provided in Table 2 and the exponentiated

regression coefficients and associated 95% confidence intervals are provided in Table 3. A

significant interaction between gender and age of onset was detected (p = 0.049). Regardless

of disease (JIA or JIA-U), females had earlier onset of arthritis than males; however, the

difference in age of onset between males and females with JIA was not as pronounced as in

JIA-U. For JIA alone, the average age of onset of symptoms in males was 7.3 [95% CI: 6.9

– 7.5] years and in females was 6.5 years [95% CI: 6.3 – 6.7]. In contrast, in JIA-U patients,
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the average age of onset of symptoms in males was 5.9 years [95% CI: 5.0 – 6.7] and in

females was 3.8 years [95% CI 3.4 – 4.1]. The area under the receiver operating curve for

the final model was 0.714 indicating fair accuracy of the model.

Discussion

There is an 11% prevalence of JIA-U in AA and NWH children in the CARRA registry

which comprises the largest database of children with JIA and JIA-U to date. The reported

prevalence of uveitis in a juvenile arthritis population has ranged widely from 10–38%

which can be attributed to the use of different juvenile arthritis classification schemes and

varied follow up5–8,10,11.

Risk factors for uveitis development

Common risk markers for uveitis development include ANA-positivity, young age at

arthritis onset, JIA subtypes such as oligoarticular, psoriatic, enthesitis- related and

undifferentiated JIA, and female gender11,14,16,28–33. The AAP guidelines recommend

uveitis screening every 3 months for a child who is ANA-positive, of oligoarticular or

polyarticular JRA subtypes, have arthritis onset ≤ 6 years of age, and < 4 years arthritis

duration19,20. Our results are consistent with the AAP guidelines and also confirm past

studies wherein we noted the significance of the ANA, age at arthritis onset, JIA subtypes,

female gender, RF, and HLA-B2734,35. Only two reports have noted an association between

anti-CCP-positivity and uveitis36,37.

Oligoarticular and polyarticular RF-negative JIA tend to have a greater uveitis risk although

the significance of extended vs. persistent subtypes differs11,12,14,16,28,32,38. In our cohort,

children with JIA-U were more frequently diagnosed with oligoarticular persistent (42.4%)

and extended JIA (14.7%) (Figure 1). JIA alone were more commonly diagnosed with

systemic, polyarticular RF-positive, and enthesitis-related JIA. This is similar to BenEzra’s

study wherein children with polyarticular and systemic JRA were at lower risk for uveitis10.

We confirm that children with oligoarticular JIA are at an increased uveitis risk12,29.

Interestingly, medication use differed since children with uveitis required more DMARDs

and biologic therapies. This may be secondary to the need for more aggressive treatment for

ocular inflammation, especially since the uveitis group had milder forms of JIA. Etanercept

was the exception since there have been reports of decreased effectiveness compared to

other tumor necrosis factor alpha inhibitors for uveitis treatment39–44.

Predictors of uveitis development

On initial analysis, female gender, younger age at arthritis onset, oligoarticular persistent

and extended JIA, and ANA-positivity appeared to be associated with uveitis development.

AA race, systemic JIA, polyarticular RF-negative JIA, enthesitis-related JIA and RF-

positivity appeared to be significantly negatively associated with JIA-U. However, after

performing multivariate logistic regression, only female gender, early age of arthritis onset,

oligoarticular persistent and extended JIA subtypes remained significant risks for uveitis

susceptibility whereas polyarticular RF-positive JIA was protective. The effects of AA race,

systemic JIA, polyarticular RF-negative JIA, enthesitis related JIA, and anti-CCP-positivity

Angeles-Han et al. Page 6

J Rheumatol. Author manuscript; available in PMC 2014 December 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



were no longer protective which may be secondary to the small size of AA patients with

uveitis, and decreased number of patients in the less common JIA subtypes.

Not all JIA subtypes are included in the AAP guidelines for uveitis screening. Heilinghaus

et. al created guidelines specific for JIA and recommend 3 month assessments for children

with oligoarticular, RF-negative polyarticular, psoriatic and undifferentiated JIA who are

ANA-positive, ≤6 years at JIA onset, and have had arthritis for ≤4 years16. Our study also

demonstrated that children with psoriatic JIA have a greater frequency of uveitis, but this

only approached significance. Likewise, many children with JIA-U were diagnosed with

polyarticular RF-negative JIA, but significantly less than in the JIA alone group. Hence, the

importance of other JIA subtypes requires further exploration since risk for uveitis

development and need for screening may differ and are not all included in the current AAP

guidelines.

Studies have noted an increase in uveitis susceptibility in females and an increase in ocular

complications in males33,45. Interestingly, we observed an interaction between female

gender and young age of arthritis onset. Hence, in our cohort, the impact of arthritis age of

onset on uveitis development is affected by female gender. We could hypothesize that

children who are diagnosed with JIA at a very young age have an increased risk for JIA-U if

they are female.

The role of race in uveitis

Little is known about the impact of race on uveitis. Race plays a significant role in other

conditions such as sarcoidosis and systemic lupus erythematosus. Likewise, there appears to

be an association between JIA subtype and race wherein children who are AA or native

North American are more likely to develop polyarticular RF-positive JIA, NHW children

develop extended oligoarticular JIA and psoriatic JIA, and Asians develop enthesitis-related

JIA23,46. Since different races have varied risk for JIA subtypes, and the JIA subtypes vary

in their risk for uveitis, race may influence uveitis susceptibility.

Most studies of JIA-U have been in children of European ancestry with only a few focused

on children of AA descent (n=30–42)21–23. In three studies, JIA-U prevalence ranged from

4–8% in AA children, with absence of ANA-positivity. In a 1984 study, none of the 8.3% of

42 South African children diagnosed with JIA-U were ANA-positive47. Similarly, in 1997,

20% of 172 children with JRA were AA, 8.7% of these had uveitis, and none were ANA-

positive22. In 2007, a study of 758 children with JIA consisting of 4% blacks demonstrated

that black children had a lower risk of developing JIA-U compared to children of European

ancestry23. In a cohort of 859 children with JIA, there was a relative risk (RR) of 1.27 (p =

0.036) for developing uveitis in European children and a RR of 0.36 (p < 0.0001) in Non-

European children23.

In concurrence with the literature, our cohort consisted of 3% AA children with a lower

frequency of JIA-U compared to NHW children (97%). As expected in children with uveitis,

there were more children of the oligoarticular persistent subtype in both groups. They were

similar in RF-negative status and percentage of females. However, there were significant

differences in JIA subtype wherein AA children were more frequently of the enthesitis-
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related JIA subtype. There was increased HLA-B27 positivity (40% vs. 18.1%; p = 0.100),

but this was not statistically significant. AA children with uveitis were older at time of

arthritis onset (8.0 ± 5.1 vs. 4.2 ± 3.5, p = 0.035). Since young age at arthritis onset is a risk

factor for uveitis, this may explain why AA children have decreased uveitis11.

Interestingly, there was no difference in ANA status. Previous studies have shown that the

ANA is usually absent in AA children with uveitis hence further investigation in a larger

cohort of AA children is important since the ANA is taken into consideration in determining

the schedule for uveitis screening in the AAP guidelines22,47. Risk factors for JIA-U may

differ between races. To our knowledge, no studies have examined the role of JIA subtype

and race in uveitis susceptibility or severity.

Both groups were similar in their use of DMARDs and biologic therapies. Since, AA

children had a lower frequency of uveitis, it is possible that the indication for therapy

differed since AA children had worse arthritis and NHW children had more uveitis.

Therefore, it is important to determine whether medications are used specifically for arthritis

or uveitis in future studies.

Quality of life and function

Children with JIA alone had worse disease activity, overall well-being, physical function

and pain as evidenced by their scores in subjective measures. Since they were more

frequently diagnosed with the JIA subtypes with greater joint involvement, they may have

increased functional disability. However, most children had approximately 5 years of

arthritis prior to enrollment (age at arthritis onset 6.4 ± 4.4 years and age at study enrollment

11.4 ± 4.7 years), their arthritis may have been better controlled or the children had adapted

to their disease. Hence, scores may have differed if measured earlier in the disease course.

We expected children with JIA-U to score worse since they had both ocular and

musculoskeletal involvement. However, there was no data on the status of their uveitis and

disease may have been quiescent. Likewise, uveitis can be asymptomatic.

Strengths and Limitations

Our cohort consisted of the largest population of children with JIA and JIA-U from diverse

geographic regions which may be a true representation of JIA and uveitis in a U.S.

population. Although our cohort of AA children with uveitis was small, this was similar to

the literature.

Due to the large scale of this registry and limitation in data collection, not all details of

uveitis are known (i.e. date of uveitis onset, visual symptoms, uveitis complications such as

cataracts, glaucoma, vision loss or blindness or reason for medications). Likewise, uveitis in

some patients may be undiagnosed since the disease is often asymptomatic.

Only joint counts and the CHAQ were used to measure physical disability. Additionally,

joint counts were measured as < or ≥5 joints and not as total number of joints. The clinical

ocular exam (i.e. slit lamp exam or visual acuity), and other validated subjected measures

such as the Pediatric Quality of Life Inventory (PedsQL) to measure overall QOL, or the
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Effects of Youngsters’ Eyesight on Quality of Life (EYE-Q) to measure visual function and

vision related QOL could be considered but may be difficult to implement in such a large

cohort since they are time consuming to administer48,49.

Conclusion

JIA-associated uveitis was found in 11% of children with JIA in the CARRA registry which

consists of the largest cohort of JIA-U to date. Although we confirm known risk markers of

uveitis, our findings suggest that consideration should be given to other factors such as race

and JIA subtypes as this may affect screening guidelines. Their role in the development of

ocular complications should also be further explored.
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Figure 1.
Frequency of JIA subtypes in children with and without JIA-associated uveitis
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Table 1

Comparison of JIA and JIA-U among African American and Non-Hispanic White Children

All JIA
(N = 3967)

JIA-U
(N = 459)

JIA alone
(N = 3508)

p-value

Demographic Characteristics1

Age at time of study, mean years ± SD 11.4 ± 4.7 11.1 ± 4.5 11.5 ± 4.7 0.096

  Gender, female 2857 (72.0%) 353 (76.9%) 2504 (71.4%) 0.013*

Race 0.010*

  Non-Hispanic White 3747 (94.5%) 446 (97.2%) 3301 (94.1%)

  African American 220 (5.6%) 13 (2.8%) 207 (5.9%)

Disease Characteristics1

Age at arthritis onset, years ± SD 6.4 ± 4.4 4.2 ± 3.6 6.7 ± 4.5 < 0.001*

JIA, subtype, N (%) < 0.001*

  Systemic 295 (7.5%) 2 (0.4%) 293 (8.4%) < 0.001*

  Polyarticular RF-negative 1188 (30.3%) 109 (24.2%) 1079 (31.1%) 0.003*

  Polyarticular RF-positive 214 (5.5%) 3 (0.7%) 211 (6.1%) < 0.001*

  Oligoarticular persistent 1140 (29.1%) 191 (42.4%) 949 (27.4%) < 0.001*

  Oligoarticular extended 321 (8.2%) 66 (14.7%) 255 (7.4%) < 0.001*

  Psoriatic 251 (6.4%) 31 (6.9%) 220 (6.3%) 0.655

  Enthesitis-related 416 (10.6%) 34 (7.6%) 382 (11.0%) 0.025*

  Undifferentiated 95 (2.4%) 14 (3.1%) 81 (2.3%) 0.313

Labs1

ANA-positive 1736 (49.3%) 270 (65.4%) 1466 (47.1%) < 0.001*

RF-positive 129 (9.1%) 2 (1.4%) 127 (10.0%) 0.001*

HLA-B27-positive 324 (15.0%) 47 (19.0%) 277 (14.4%) 0.057

Anti-CCP-positive 145 (9.5%) 4 (2.9%) 141 (10.2%) 0.006*

Quality of Life Measures2, a

Physician global assessment 1.6 ± 1.9 1.3 ± 1.7 1.6 ± 2.0 < 0.001*

CHAQb 0.36 ± 0.60 0.26 ± 0.50 0.37 ± 0.61 < 0.001*

Patient/parent pain scale score 2.6 ± 2.6 2.0 ± 2.5 2.7 ± 2.7 < 0.001*

Patient/parent overall well-being score 2.3 ± 2.3 1.9 ± 2.1 2.4 ± 2.3 < 0.001*

Health Related quality of life 0.271

  Excellent 957 (24.4%) 124 (27.4%) 833 (24.0%)

  Very Good 1642 (41.9%) 193 (42.7%) 1449 (41.8%)

  Good 1196 (30.5%) 119 (26.3%) 1077 (31.1%)

  Poor 116 (3.0%) 15 (3.3%) 101 (2.9%)

  Very Poor 10 (0.3%) 1 (0.2%) 9 (0.3%)
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All JIA
(N = 3967)

JIA-U
(N = 459)

JIA alone
(N = 3508)

p-value

Parent/subject assessment of disease activity 2.6 ± 2.7 2.1 ± 2.6 2.6 ± 2.7 < 0.001*

Medications ever used1

Daily NSAIDs 2018 (51.4%) 154 (34.4%) 1864 (53.6%) < 0.001*

Glucocorticoids 2576 (65.5%) 325 (71.9%) 2251 (64.7%) 0.002*

Non-biologics immune modulator or DMARDs 2945 (74.5%) 409 (89.3%) 2536 (72.5%) < 0.001*

  Methotrexate subcutaneous 1922 (65.7%) 311 (76.8%) 1611 (63.9%) < 0.001*

  Methotrexate oral 1867 (64.1%) 268 (67.2%) 1599 (63.6%) 0.171

  Cyclosporine A 56 (1.9%) 17 (4.2%) 39 (1.6%) < 0.001*

  Azathioprine 18 (0.6%) 2 (0.5%) 16 (0.6%) 1.000

Biologics 1744 (44.1%) 255 (55.7%) 1489 (42.6%) < 0.001*

  Infliximab 330 (19.0%) 126 (49.4%) 204 (13.7%) < 0.001*

  Etanercept 1330 (76.3%) 122 (48.4%) 1208 (81.0%) < 0.001*

  Adalimumab 514 (29.5%) 140 (55.1%) 374 (25.2%) < 0.001*

  Abatacept 101 (5.8%) 11 (4.3%) 90 (6.1%) 0.312

Steroid Eye Injections 1 (0.3%) 1 (0.4%) 0 (0.0%) 1.000

Steroid Eye Drops 56 (17.3%) 51 (94.4%) 5 (1.9%)

*
p = <0.05.; Chi-square, two-sample or Wilcoxon rank-sum tests

a
Higher scores indicate worse disease;

b
Childhood Health Assessment Questionnaire

1
N (%) unless otherwise indicated;

2
Mean ± SD
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Table 2

Patient risk Factors associated with JIA-U

Risk Factor Univariate
Odds Ratio

(95% Confidence Interval)

Gender (Female) 1.34 (1.00 – 1.68)*

Race (AA) 0.47 (0.26 – 0.82)**

Age at arthritis onset 0.86 (0.83 – 0.88)***

JIA subtype

  Systemic 0.05 (0.01 – 0.19)***

  Polyarticular RF-negative 0.70 (0.56 – 0.88)**

  Polyarticular RF-positive 0.10 (0.03 – 0.32)***

  Oligoarticular persistent 1.93 (1.58 – 2.36)***

  Oligoarticular extended 2.15 (1.61 – 2.87)***

  Psoriatic 1.08 (0.74 – 1.60)

  Enthesitis related 0.66 (0.46 – 0.94)*

  Undifferentiated 0.75 (0.42 – 1.33)

Labs

  ANA positive 2.12 (1.71 – 2.63)***

  RF positive 0.13 (0.03 – 0.54)**

*
p< 0.05,

**
p < 0.01,

***
p < 0.001
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Table 3

Odds ratios and 95% confidence intervals for significant predictors of JIA-U.

Predictor Odds Ratio 95% CI

Gender (Female vs. Male) 1.36 (0.86 – 2.11)

Age of Onset 0.92 (0.87 – 0.98)

Gender*Age of Onset (Female Only) 0.93 (0.87 – 0.999)

ANA-positive (Yes vs. No) 1.61 (1.27 – 2.05)

Polyarticular RF-positive (Yes vs. No) 0.26 (0.08 – 0.82)

Oligoarticular Persistent (Yes vs. No) 1.61 (1.27 – 2.05)

Oligoarticular Extended (Yes vs. No) 1.89 (1.34 – 2.67)
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