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Abstract
Objective
To evaluate the ability of methotrexate (MTX) to prevent the onset of uveitis in Russian children with juvenile
idiopathic arthritis (JIA) .

Methods
The clinical charts for all consecutive patients who received a stable management for at least 2 years with or without
MTX were reviewed. Patients who were given systemic medications other than MTX (except NSAID) and patients with
systemic arthritis, rheumatoid factor-positive arthritis, or enthesitis-related arthritis were excluded. Each patient was
examined after at least a 2-year follow-up period after the first visit to establish whether uveitis had occurred.

Results
A total of 281 patients with a median disease duration of 3.8 years were included. 191 patients (68%) were treated with
MTX. During the observation period, 64 patients (22.8%) developed uveitis, a median of 1.6 year after disease onset.
The frequency of uveitis was lower in MTX-treated than in MTX-untreated patients (11.5% vs.46.7%, respectively,
OR=6.7 (95%CI:3.7-12.3), p=0.0000001). Survival analysis confirmed that patients treated with MTX had a lower
probability of developing uveitis (HR=4.35, p=0.000001). In subgroup analysis it was shown that MTX was more
preventive in boys than in girls, and in patients with JIA onset age of over 5 years compared to those with disease onset
less than 5 years. The data of survival analysis of MTX prevention has shown that benefits do not depend on the number
of active joints and ANA status.

Conclusion
Our study corroborates a previous observation that MTX therapy may prevent the onset of uveitis in children with JIA.
Randomised controlled trials are required to confirm our results.
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Introduction

Juvenile idiopathic arthritis (JIA) is the
most common cause of chronic anterior
uveitis during childhood (1). Often JIA-
associated uveitis is entirely asympto-
matic, whether it affects one or both
eyes, but could be sight-threatening
(2). Late diagnosis and poor controlled
inflammation in the eye often lead to
cataract, band keratopathy, glaucoma
and posterior sinechia formation, which
leads to decreased visual activity up to
blindness (3). The frequency of JIA-
associated uveitis is near 20% and is
strongly linked to the category of JIA.
It often occurs in the first two years
after onset of joint involvement (4-6).
A short interval between joint involve-
ment and uveitis onset is a predictor of
poor uveitis outcomes (7). The main
predictors of uveitis in JIA are oligoar-
ticular (OA) category, ANA-positivity
and younger age at JIA onset, but new
studies have excluded OA from this set
(4, 8). Methotrexate (MTX) is the main
non-biologic disease-modifying anti-
rheumatic drug used in the treatment of
JIA and can lead to remission in up to
half of the cases of JIA, depending on
the category (9, 10). It is also known
that MTX may lead to remission of JIA-
associated uveitis in up to 73% of cases,
but MTX withdrawal leads to uveitis
flare (11, 12). Methotrexate (MTX) has
been able to decrease the incidence of
uveitis in JIA (13), but these data were
obtained in Italian children and may
not be extrapolated to other popula-
tions. The treatment of the OA category
of JIA, which is often complicated by
the development of uveitis, is initially
based on the use of non-steroidal an-
ti-inflammatory drugs (NSAIDs and
intra-articular (IAC) steroid injection
(14). In Russia due to limited access to
long-acting intra-articular steroids (ab-
sent from the market), such as triam-
cinolone hexacetamide, in the case of
relapse of arthritis or insufficient effi-
cacy after NSAIDs or short-acting IAC,
MTX therapy is often started. This
treatment approach in Russia leads to a
higher proportion of patients with JIA
being treated with MTX with respect to
Europe and North America.

These differences in therapeutic ap-
proaches between Russia and Europe
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and North America were the reasons
that led us to investigate the possibil-
ity that MTX could prevent the onset
of uveitis in a Russian cohort of JIA
patients (13).

Patients and methods

Written consent was obtained accord-
ing to the declaration of Helsinki. The
protocol of this trial was approved by
the local Ethics Committee of Saint
Petersburg State Paediatric Medical
University.

The clinical charts for all consecu-
tive patients who had received a stable
management for at least 2 years with or
without MTX were reviewed. The diag-
nosis of JIA was established according
to ILAR classification criteria (15). The
study design was very similar to a pre-
vious one (13). Depending on the MTX
therapy, the patients were divided into
two groups: the first group - with MTX
with or without NSAIDs and (short-
acting) IACs and the second with only
NSAIDs and (short-acting) IACs. The
exclusion criteria were:

i) Any medications other than MTX,
NSAIDs and IACs;

ii) Patients with systemic arthritis,
rheumatoid factor-positive  arthritis,
or enthesitis-related arthritis, in which
uveitis is rare or symptomatic,

iii) Patients in whom uveitis occurred
before arthritis or first observation in our
centre. Each patient was examined after
at least a 2-year follow-up period after
the first visit to establish whether uveitis
had occurred. The start date of the ob-
servation of our cohort was 01 January
2005, and the end date 01 Jan 2013.
Patients from the MTX group received
a stable dose of MTX 15 mg/m?* per
week. The root of administration was
chosen only by the attending physician,
with subcutaneous administration be-
ing most frequent (90.6%).

To identify uveitis, all the children were
examined by ophthalmologists with
over 20 years’ experience in the daigno-
sis and treatment of uveitis. Diagnosis
of uveitis was based on the criteria of
the SUN (Standardisation of Uveitis
Nomenclature) Working Group (16, 17).

Statistical analysis
Descriptive statistics were reported
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in terms of medians and interquartile
ranges (IQRs) for continuous variables
and in terms of absolute frequencies
and percentages for categorical vari-
ables. The comparison of quantitative
variables between groups was made
using the Mann-Whitney U-test. The
comparison of qualitative data was
performed by means of the chi-squared
test or the Fisher’s exact test in case of
expected frequencies <5. The ability of
each variable to discriminate the risk
of uveitis occurrence was evaluated
with sensitivity and specificity analy-
sis, AUC-ROC (area under receiver
operating characteristic) curve with
95% confidence interval (CI), calculat-
ing odds ratio (OR) for detection of the
best cut-offs of continuous variables.
The higher values of OR of variables
interact better with discriminatory abil-
ity. We used the “best” threshold ob-
tained for the ROC curve analysis of
our data because it provides the most
appropriate mean between sensitiv-
ity and specificity. Survival analysis in
each group, with first episode of uveitis
as the event of interest, was conducted
by means of the Kaplan-Meier method.
Survival curves were compared by the
log-rank test. Factors significantly as-
sociated with time of uveitis occur-
rence were then tested in a Cox pro-
portional hazards regression model,
calculating the Hazard-ratio (HR).
For statistical analysis we used with
the Statistica 6.0 (Tulsa, Oklahoma),
Biostat, MedCalc and Microsoft Excel
software. p<0.05 was considered as
statistically significant.

Results

A total of 281 patients with a median
disease duration of 3.8 years were in-
cluded. The follow-up time ranged
between 1.8 and 206.9 months. The
group predominantly consisted of girls
(69.8%) with early onset of the disease.
ANA positivity was identified in 40.4%
and oligoarticular category of JIA in
217 patients (77.2%). One hundred and
ninety one patients (68%) were treated
with MTX and 173 (90.6%) of them
were received MTX subcutaneous. The
time between JIA onset and start of
MTX was 0.7 (0.3; 1.5) years.

During follow-up, 64 patients (22.8%)
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Table I. Demographic characteristics of the entire study population and in reation to the

occurrence of uveitis.

Characteristics All patients, Patients with Patients w/o p
n=281 uveitis, n=64 uveitis, n=217

Female 196 (69.8) 51 (79.7) 145 (66.8) 049
Age at JTA onset, Me (IQR), y 4.8 (2.3-8.6) 3.0 (1.9-5.6) 5.1 (2.6-9.0) 0.0004
Oligoarticular course 206 (73.3) 53 (82.8) 153 (70.5) 0.05
ANA positivity,(n =223) 90 (40.4) 31 (59.6) 59 (34.5) 0.001
ESR, mm/h 16.0 (5.0-25.0) 21.0 (9.0-25.0) 12.0 (5.0-25.0) 0.04
ESR >20 mm/h*, (n=266) 116 (43.6) 34/60 (56.7) 82 (39.8) 0.02
CRP, mg/l 2.6 (0.2-8.0) 5.2 (0.7-10.0) 2.0 (0.2-7.0) 0.06
NSAID,(n=278) 217 (78.1) 44 (71.0) 173 (80.1) 0.13
TACIs 80 (30.4) 19 (32.2) 61 (29.9) 0.74
MTX 191 (68.0) 23 (35.9) 168 (77.5) 0.0001
Active joints at onset 2.0 (1.0-5.0) 2.0 (1.0-3.5) 2.0 (1.0-5.0) 0.09
Cervical spine 21 (7.5) 5 (7.8) 16 (7.4) 091
T™J 4 (14) 0 (0) 4/ (1.8) 0.27
Shoulder 9 (3.2) 1 (1.6) 8 (3.7 0.39
Elbow 28 (10.0) 6 (94) 22 (10.1) 0.86
Wrist 43 (15.3) 7 (10.9) 36 (16.6) 0.27
Ankle 110 (39.2) 26 (40.6) 84 (38.7) 0.78
Knee 214 (76.2) 51 (79.7) 163 (75.1) 045
Hip 34 (12.1) 6 (94) 28 (12.9) 045
Small joints of hand 73 (25.9) 11 (17.2) 62 (28.6) 0.07
Small joints of foot 42 (15.0) 5 (7.8) 37 (17.1) 0.07

*Calculated by the ROC-analysis.

Table II. Demographic characteristics of the entire study population and in reation to metho-

trexate treatment.

Characteristics Patients treated ~ Patients treated P
with MTX, w/o MTX,
n=191 n=90
Female 132 (69.1) 64 (71.1) 0.73
Age at JTA onset, Me (IQR), y 44 (2.3-7.9) 53 (2.1-9.6) 0.17
Oligoarticular course 125 (65.5) 81 (90.0) 0.000014
ANA positivity, (n =223) 61 (40.4) 29 (40.3) 0.99
ESR, mm/h 17.0 (5.0-25.0) 11.0 (5.0-21.0) 0.04
ESR > 20 mm/h*, (n=266) 85 (47.2) 31 (36.1) 0.09
CRP, mg/I 3.8 (0.2-9.0) 2.0 (0.2-7.0) 045
NSAID, (n=278) 143 (75.7) 74 (83.2) 0.16
TACIs, (n=263) 53 (29.4) 27 (32.5) 0.61
Time between uveitis onset and onset of JIA, 23.7 (12.2-67.0) 17.1 (7.3-35.3) 0.23
months
Uveitis, n (%) 22 (11.5) 42 (46.7) 0.0000001

*Calculated by the ROC-analysis.

developed uveitis, a median of 1.6 year
after disease onset (IQR=0.7; 3.8). The
time lag between onset of arthritis and
occurrence of uveitis ranged from 0.3
to 13.8 years.

The frequency of uveitis was lower in
MTX-treated than in MTX-untreated
patients (11.5% vs. 46.7%, respec-
tively, OR=6.7 (95%CI: 3.7-12.3),
p=0.0000001).

Patients treated with MTX had more
active joints, had more often polyar-
ticular arthritis with involvement of
the wrist and small joints of the hand.
Patients who developed uveitis com-
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paratively had a lower age, had more
often oligoarticular arthritis, less active
joints, higher levels of ESR and ANA-
positivity. There were no differences in
uveitis frequency depending on MTX
route of administration (oral or subcu-
taneous). Comprehensive demographic
characteristics of the study population
and relationship between MTX treat-
ment and uveitis occurrence is present-
ed in Tables I-II.

The main predictors of development of
uveitis in JIA patients were female sex,
oligoarticular course of JIA, ANA-pos-
itivity, increased ESR>20 mm/h, age
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Table III. Predictors of uveitis occurrence in the entire study population.

Group Rate (%) OR (95% CI) pf HR* P
Girls 51/196 (26.0) 1.9 (1.0-3.8) 0.07 1.82 0.045
Boys 13/85 (15.3)

Oligoarticular course 53/206 (25.7) 2.0 (1.0-4.1) 0.07 1.89 0.045
Polyarticular course 11/75 (14.7)

ANA (+)ve 31/90 (34.4) 2.8 (1.5-5.3) 0.002 2.14 0.006
ANA (-)ve 21/133 (15.8)

ESR>20mm/h 34/116 (29.3) 2.0 (1.1-3.5) 0.03 1.79 0.028
ESR<20 mm/h 26/150 (17.3)

Ageof JTAonset<5y  47/144 (32.6) 34 (1.8-6.3) 0.0001 2.56 0.0009
Age of JIAonset>5y 17/137 (12.4)

MTX, no 42/90 (46.7) 6.7 (3.7-12.3) 0.0000001 435  0.000001
MTX, yes 22/191 (11.5)

y?-test; "Log-Rank test; *Cox regression models.

Table IV. The ability of MTX to prevent uveitis in different subgroups.

Group MTX,Y/N Rate (%) OR (95% CI) p' HR* Pt

Boys N 9/26 (34.6) 7.3 (2.0-26.6) 0.001* 6.7 0.0007
Y 4/59 (6.8)

Girls N 32/64 (50.0) 5.9 (3.0-11.9) 0.000001 3.6 0.000001
Y 19/132 (14.4)

Oligoarticular course N 37/81 (45.7) 5.7 (29-11.3) 0.000001 4.0 0.000001
Y 16/125 (12.8)

Polyarticular course N 4/9 (444) 6.7 (1.5-31.2) 0.007 3.7 0.02
Y 7/66 (10.6)

ANA (+)ve N 20/29 (68.9) 10.1 (3.6-28.1) 0.000002 4.4 0.00002
Y 11/61 (18.0)

ANA (-)ve N 13/43 (30.2) 4.4 (1.7-11.8) 0.0016 3.6 0.003
Y 8/90 (8.9)

Age of JTAonset<5y N 23/57 (404) 3.5 (1.7-7.3) 0.0006 2.3 0.003
Y 18/111 (16.2)

Age of JTIA onset> 5y N 15/47 (31.9) 20.6 (4.5-95.2) 0.000001 222 0.000001
Y 2/90 (2.2)

Ty?-test; SLog-Rank test; *Cox regression models.
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Fig. 1. Cumulative probability of patients not developing uveitis in relation to MTX therapy (Log-Rank).
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of JIA onset less or equal than 5 years
and absence of MTX therapy (data of
analysis in Table III).

Survival analysis confirmed that pa-
tients treated with MTX had a lower
probability of developing uveitis
(HR=4.35, p=0.000001) (Fig. 1).

In subgroup analysis, it was shown
that MTX was more preventive in boys
than in girls and in patients with onset
age more than 5 years than in those
with disease onset of less than or equal
to 5 years. Survival analysis showed
that the effectiveness of MTX in uvei-
tis prevention did not depend on the
number of affected joints or the pres-
ence of ANA.

Discussion

Our study confirms the previous obser-
vation (13) that MTX may prevent the
occurrence of uveitis in children with
JIAIn the current study, one hundred
and ninety one patients (68%) were
treated with MTX, which is nearly
double the number in the previous
study (33.9%) (13). The frequency of
uveitis in MTX-treated patients was
10.5% and 11.5% in both the previous
and current study. However, the preva-
lence of uveitis in MTX-untreated pa-
tients was much higher in the present
study (46.7% vs. 20.2%), which indi-
cates that in our populations MTX de-
creased the frequency of uveitis up to
4-6 times. In addition, in the previous
study MTX was given 1.5 times more
frequently in patients who had not de-
veloped uveitis (p=0.049) whereas in
the current study this parameter was
two times greater (see Table I) (13). We
observed that half of patients with uve-
itis from the MTX group developed it
in the first 3 years, after which time the
incidence was decreased. This associa-
tion is doubtful, however, it could be an
effect of MTX, but also a characteristic
feature of JIA-associated uveitis (5).
The explanation why MTX can prevent
uveitis may lie in several experimental
studies which have shown the possibil-
ity of MTX entering the eye and being
accumulated in the ophthalmic tissues
in a higher concentration than in blood
(18, 19). The occurrence of uveitis in
MTX-treated patients, (11.5% in cur-
rent and 10.5% in previous studies), is,
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however, an important clinical prob-
lem which needs to be addressed. The
German registry “Biker” shows that
the combination of MTX with biolog-
ics decreases the risk of uveitis “de
novo” compared with biologic mono-
therapy (20). This finding underscores
the major role of MTX in uveitis pre-
vention. Altogether, these data suggest
that early MTX administration may
be indicated in target subgroups with
higher risk of developing uveitis. Our
study suggests that this decision should
be independent on the pattern of joint
disease, either oligoarticular or polyar-
ticular. Our data may also be helpful to
guide the choice between monotherapy
with biologics or combination therapy
of biologics and MTX in patients with
high risk of uveitis whose joint disease
fails to respond to MTX monotherapy.
It can be speculated that MTX should
not be discontinued in these patients,
owing to its potential ability to prevent
uveitis occurrence.

Our study has some limitations. Its non
population-based nature can explain
some differences in the rate of uveitis
in subgroups, especially in MTX-un-
treated patients. Although the rate of
uveitis in our cohort is 22.8%, which
is similar to several previous reports,
the exclusion of several JIA categories
might have led to an artificial rise in the
rate of uveitis. Our MTX-naive group
predominantly consisted of the oligoar-
thicular subtype (90%), a characteris-
tic that might have been responsible
for the increased rate of uveitis in the
MTX-untreated subgroup.

In conclusion, our study confirms the
previous observation that therapy may
prevent the development of uveitis in
patients with JIA. Randomised trials are
needed to define the indications of MTX

MTX can prevent uveitis in JIA / M.M. Kostik et al.

administration and delineate the role of
MTX in therapeutic protocols with bio-
logics in subgroups of JIA patients with
a high risk of uveitis.
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