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ORIGINAL ARTICLE

Efficacy of High-Dose Methotrexate in Pediatric
Non-Infectious Uveitis
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2, and Leonoor

I. Los, MD, PhD
1,3

1Department of Ophthalmology, University Medical Center Groningen, University of Groningen, Groningen,
the Netherlands, 2Department of Children’s Rheumatology and Immunology, Beatrix Children’s Hospital,
Groningen, the Netherlands, and 3W.J. Kolff Institute, Graduate School of Medical Sciences, University of

Groningen, Groningen, the Netherlands

ABSTRACT

Purpose: To analyze the efficacy of high dose (≥ 15mg/m2/week) methotrexate (MTX) versus low dose
(<15mg/m2/week) MTX in relation to time to remission on medication.
Methods: Retrospective observational cohort study of pediatric patients with auto-immune uveitis with or with-
out underlying systemic disease treated with MTX at the University Medical Center Groningen (the Netherlands)
between 1990 and 2014. Primary outcome was time to remission on medication, which was defined as an
observable inactive disease in the affected eye for longer than 3 months without the use of systemic
corticosteroids.
Results: A total of 42 patients were included. Mean age at uveitis diagnosis was 6.5 years (range 1.7 – 14.4),
and 22 (52.4%) patients were male. Bilateral disease was found in 33 patients. Most patients (n=25) had
anterior uveitis. JIA was the underlying systemic disease in 21 patients. Overall, 28 (66.7%) patients reached
remission on medication in (median) 22.5 months (IQR 10.4- 45). Time to remission on medication in the low
dose group (median 35.2, IQR 20.5 – 72.1 months) was significantly longer than in the high dose group
(median 16.6, IQR 7.8 – 22.5 months) (p= 0.01). No statistically significant differences in ocular complications,
steroid-sparing effect, cumulative dosage and side effects of MTX were found between the high and low dose
groups.
Conclusion: In this retrospective study on pediatric auto-immune uveitis, high dose MTX was associated with a
shorter time to remission on medication as compared to low dose MTX, while side effects were comparable in
both groups.

KEYWORDS: Pediatric auto-immune uveitis, high dose methotrexate, efficacy, side effects

INTRODUCTION

Uveitis is an inflammatory disorder of the eye,
involving the uveal tract. It is classified as anterior,
intermediate, posterior or panuveitis, depending on
the part of the eye affected by the inflammatory
process. Uveitis can be associated with a systemic
auto-immune disease, can be caused by an infec-
tion, and it can occur as an isolated ocular

condition. In the developed countries, 87–89% of
the pediatric uveitis cases are non-infectious and
the majority (41.5%) are related to juvenile idio-
pathic arthritis (JIA).1

Pediatric uveitis is a potentially blinding disorder
and accounts for 3.2–15.2% of all cases of legal
blindness in the affected eye(s) in the United
States.2,3 Many children with uveitis do not report
any symptoms. 4 This may lead to a delay in
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diagnosis and treatment, resulting in complications
such as band keratopathy, posterior synechiae, cat-
aract, glaucoma and amblyopia, which give a
guarded prognosis.5 Early detection and aggressive
treatment of uveitis can prevent visual loss and
ocular complications. 6

The first line of treatment are local corticosteroids. If
these are insufficient, local injections with corticoster-
oids can be considered. Systemic prednisone is started
in case of severe uveitis or in case of failure of the local
therapy. In case of chronic uveitis, steroid sparing
immunosuppressive therapy may be indicated.
Because of its long track record and good safety pro-
file, methotrexate (MTX) is the steroid sparing immu-
nosuppressive agent of first choice in almost all cases
of non-infectious pediatric uveitis. 7

MTX is an efficacious drug, since remission onmedica-
tion is reached in about 70% of pediatric non-infectious
uveitis cases. 8 However, MTX also has side-effects such
as gastro-intestinal discomfort (nausea and vomiting),
which are frequently reported, and the less common
hepatic toxicity and bone marrow suppression. 9,10 Also,
anticipatory nausea and needle phobia in case of subcu-
taneous administration of MTX are common.

In pediatric uveitis patients, evidence regarding
optimal dosage of MTX is scarce. 8,11 Frequently used
medication regimens start with low-dose MTX, with
increasing doses at 2–6 monthly intervals in case of
insufficient effectiveness. In the treatment of JIA there
is evidence on the effectiveness of higher starting doses
and faster dose-escalation schemes. 11–13 Therefore, it
would be relevant to evaluate whether such schemes
would also be more efficient in the treatment of pedia-
tric uveitis.

Optimizing the treatment of pediatric uveitis
patients would be relevant because vision threatening
complications are directly related to uveitis activity.
6,14 Shortening the time to remission on medication
will probably reduce or postpone long-term ocular
complications and may improve visual prognosis.
Also, it seems likely that a higher steroid sparing effect
will be achieved with less side effects and complica-
tions of systemic corticosteroids. The present retro-
spective study aims primarily to evaluate the
effectiveness of high-dose (≥15 mg/m2/week) and
that of low-dose MTX (<15 mg/m2/week) in relation
to time to remission on medication. Secondarily, the
steroid sparing effect, cumulative dosage of MTX, side
effects of MTX treatment, ocular complications and
visual acuity are evaluated.

PATIENTS AND METHODS

We performed a retrospective observational cohort
study on pediatric patients treated with MTX for
uveitis between 1990 and 2014 at the University
Medical Center of Groningen, The Netherlands. This

study reflects the daily practice in a tertiary center.
The Medical Ethical Committee of the University
Medical Center of Groningen ruled that approval
was not required for this study. Patients were iden-
tified from the digital uveitis database of the
University Medical Center of Groningen. All patients
who were younger than 18 years of age at the start of
their uveitis and who were treated with MTX for
longer than 6 months were included. MTX treatment
was classified as high (≥15 mg/m2/week, maximum
of 25 mg/week/sc) or low (<15 mg/m2/week) dose,
based on the MTX dose given before remission on
medication was reached or medication was switched.
Based on this classification, patients were divided into
a high (≥15 mg/m2/week) or low (<15 mg/m2/
week) -dose group. Before 2007, most patients
received low-dose MTX, and hereafter most patients
were treated with high-dose MTX. This reflects evol-
ving treatment strategies. Data collection was done
from the pediatric and ophthalmological medical
records. The diagnosis of uveitis was made by an
ophthalmologist specialized in uveitis and dedicated
to this patient group. During the follow up period
two other ophthalmologists were occasionally
involved in the ophthalmological care for these
patients. Classification of uveitis was done according
to the Standardization of Uveitis Nomenclature
(SUN) criteria 15 and was based on the available
information in the ophthalmological medical record.
Children were evaluated for the presence of an
underlying systemic disease by a pediatric rheumatol-
ogist. When JIA was diagnosed, it was classified
according to the ILAR (International League of the
Association for Rheumatology) criteria. 16

General Descriptives

For each patient the following descriptives were
recorded: age, gender, ethnicity, date of first diag-
nosis of uveitis (further referred to as: uveitis
onset), type of uveitis, laterality, date of onset of
arthritis, diagnosis and subtype of underlying sys-
temic disease, weight and length (at several time
points during follow-up), anti-nuclear antibody
(ANA) serologic status, HLA B27 status and
ophthalmological findings at presentation.
Prognostic signs for a worse outcome (young age,
male gender, severity of uveitis at presentation,
vitreous involvement and oligo arthritis) were
recorded. 5

Uveitis Diagnosis and Classification

Uveitis was diagnosed when cells could be observed in
the anterior chamber (AC) or in the vitreous. Activity
of AC inflammation (cells) evaluated by standard slit-
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lamp examination was recorded according to the
recommendations of the SUN working group.15 Cells
in vitreous humor were scored as being present or not.
The diagnosis of posterior and panuveitis was made
by fundoscopy and in some cases fluorescein angio-
graphy (FA) was performed.

Treatment

MTX dosage and route of administration at the start was
recorded as mg/m2/week/orally or subcutaneously.
Indications (uveitis, arthritis or both) and date for MTX
dosage changes were documented. The MTX dosage
was related to body surface area (BSA) at the moments
of dosage change. Body surface area was calculated by
theMosteller formula [BSA (m2) = (Height(cm) ×Weight
(kg)/3600)½].17 Measurements of length and weight
were performed at the start of the treatment and during
follow up. Length and weight values were plotted rou-
tinely in the growth curves corrected for age, sex and
race. When a value was missing the growth line was
plotted between the two existing values. Cumulative
dosages of MTX were calculated by multiplying the
time (weeks) to remission on medication by the dose in
mg/m2 of MTX. Route of administration (oral or subcu-
taneous) and – in case the route of administration was
switched – the indications for switch were noted. Side
effects and indications to stop MTX were recorded.
Initially, liver enzyme testing is done after four weeks,
and thereafter every 3 months. In case of elevated liver
enzymes, testing is more frequently performed. The ster-
oid sparing effect of MTX was evaluated by calculating/
counting the number of weeks in which patients were
treatedwith oral corticosteroids in a dosage of more than
0.5 mg/kg/day.

In case of cataract or glaucoma surgery (Baerveldt
glaucoma implant), patients were given intravenous
corticosteroids during surgery followed by a tapering
dosage of oral corticosteroids in the period thereafter.
In case of glaucoma surgery MTX was stopped for
2 months prior to surgery and re-introduced after the
Baerveldt implant was functional. During this period,
patients were treated with oral corticosteroids.

Remission on Medication

Remission on medication was defined as an observable
inactive disease in the affected eye for longer than
3 months without the use of systemic corticosteroids or
local steroid injections (subtenon or subconjunctival).
During this period local steroid medication such as eye
drops or ointment were allowed in a maintenance
dosage of less than 4 drops per eye daily. With this
treatment regimen, sufficient compliance-adherence
was expected and it was regarded as being compatible
with daily activities.18 Patients were advised to use the

eye drops during mealtimes and – when necessary –

before sleeping. A relapse was defined as a recurrence
of the uveitis after a quiet episode described in the
patient file. The total follow up time, time to remission
on medication, time between dose adjustments and time
to cataract and glaucoma surgery were documented.

Visual Acuity

The decimal equivalent of the Snellen visual acuity
(VA) of the affected eyes was recorded at presentation,
6, 12 and 24 months and at last follow-up. Snellen VA
was converted to logarithm of the minimum angle of
resolution units (LogMAR) VA for calculations.

Ocular Complications

The following ocular complications were scored per eye;
band keratopathy, posterior synechiae, cataract and
amblyopia. Ocular hypertension was defined as an
intra-ocular pressure above 21 mmHgwithout treatment.
15 Glaucomawas defined as glaucomatous changes to the
optic nerve or visual field.15 Surgery for medically
uncontrollable intra-ocular pressure was separately
scored.

Statistics

Statistical analysis was performed by SPSS® software
version 22 (SPSS, Inc., Chicago, IL) .A P < 0.05 was
considered statistically significant. Descriptive statis-
tics were used to present mean and standard deviation
(SD) in normally distributed data or median and range
if data were abnormally distributed. For the differ-
ences between the nominal data in the high and low-
dose groups we used the Chi-square test. In case of
non-normally distributed linked samples, the
Wilcoxon test for paired samples and the Mann-
Whitney U test for independent samples were used.
Analysis of VA at presentation compared to that at 6,
12 and 24 months and at the end of follow up was
done by the independent samples T-test. A Kaplan-
Meier survival analysis with a log rank test was used
to analyze survival curves and to compare the two
treatment groups. Finally, a multiple regression
model was used to assess the weight and influence of
treatment groups, age, gender, underlying disease and
anatomic location of the uveitis on the time to remis-
sion on medication.

RESULTS

Patient, ocular and disease characteristics at uveitis onset
are summarized in Table 1. A total of 44 (22 male)
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TABLE 1. Patient characteristics.

Total low high Difference high/low

Number of patients 42 25 17
Mean age at onset uveitis (yrs, SD) 6.5 (± 3.4) 7.6 (± 3.5) 5.0 (± 2.7) P 0.01¥

Median follow up (years, range) 5.6 (0.9 – 19.2) 6.9 (1.4 – 15.4) 4.0 (0.9 – 19.2) P 0.02¥

Male/female 22/20 13/12 9/8 P 0.95§

Anatomic location uveitis P 0.64§

Anterior uveitis 25 15 10
Intermediate uveitis 7 4 3
Posterior uveitis 2 2 0
Pan uveitis 8 4 4
Bilateral disease 33 20 13 P 0.55§

Prognostic poor at presentation* 34 18 16 P 0.11§

Ethnicitiy P 0.53
Caucasian 32/42 19 13
Other 10/42 6 4
Underlying systemic disease 21/42 11 10 P 0.35§

Cogan’s syndrome 1/42 0 1
JIA 21/42 12 9 P 0.55§

Mean age at onset JIA (yrs, SD) 4.1 (±2.2) 4.4 (±2.2) 3.5 (±2.1) P 0.38¥

Systemic 1 1 0
Oligo articular persistent 10 4 6
Oligo articular extended 5 4 1
Poly articular RF-positive 1 1 0
Poly articular RF-negative 4 2 2
Lab characteristics
ANA positive 23/42 15 8 P 0.53§

HLA-B27 positive 2/14 0 2 P 0.16§

* One or more of the following characteristics present: young age (< 6 years), male gender, severity of uveitis at presentation, signs of
vitreous involvement, oligo arthritis
¥ Mann-Whitney test
§ Chi-square test.
JIA = juvenile idiopathic arthritis, ANA = anti-nuclear antibody

TABLE 2. Remission on medication, cumulative MTX dose and steroid use.

Total Low High
Difference
high/low

Patients (%) reaching remission on
medication

28/42 (66.7%) 15/25 (60%) 13/17 (76.5%) P 0.27§

Time to remission on medication
(months, IQR)

Median 22.5
(10.4 – 45.0)

Median 35.2
(20.5 – 72.1)

Median 16.6
(7.8 – 22.5)

P 0.01*

Median cumulative dose MTX ¶ (mg/
m2, IQR) (n = 28)

Median 1329.3
(604–2172.3)

Median 1597.4
(693–2871.2) (n = 15)

Median 1213.1
(538.9–1934.3) (n = 13)

P 0.29*

Patients with remission on oral
administration

9/28 (32.1%) 8/9 (88.9%) 1/9 (11.1%) P 0.06§

Time to remission on oral
administration (months, IQR)

Median 20.5
(6.3 – 41) (n = 9)

Median 24.4 (n = 8)
(8.4 – 44.5)

2.5 (n = 1) P 0.12*

Cumulative dose MTX¶ (mg/m2,
IQR) (n = 9)

Median 693
(320.3 – 1484.6)

Median 821.2
(396.6 – 1567.7) (n = 8)

282.1 (n = 1) P 0.25*

Patients with remission on
subcutaneous administration

19/28 (67.9%) 7/19 (36.8%) 12/19 (63.2%) P 0.01§

Time to remission (months, IQR) on sc
administration

Median 23.5
(12.5 – 50.4)

Median 62.6
(35.1 – 118.1)

Median 17.2
(8.6 – 23)

P 0.001*

Cumulative dose MTX¶ (mg/m2 IQR)
(n = 19)

Median 1597.3
(956.6 – 2875.5)

Median 2871.2
(1597.3 −9606.1) (n = 7)

Median 1276.6
(650.4 −2065.7) (n = 12)

P 0.05*

Steroid use‡ (weeks, IQR) (n = 26) ¥ Median 17.2
(11.9 – 26.8)

Median 18.3
(10 – 29.2) (n = 13)

Median 16
(11.9 – 22.6) (n = 13)

P 0.70*

§ Chi-square test
*Mann-Whitney test
¶ Total dosage of MTX until remission on medication
‡ Number of weeks on >0.5 mg/kg daily
¥ Two patients in the low-dose group both with mild JIA related uveitis were not treated with systemic corticosteroids
IQR = inter quartile range. Sc = subcutaneous administration
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patients were primarily identified, two of whom (both
female, Caucasian JIA- patients with longstanding bilat-
eral anterior uveitis) were excluded because of incom-
plete data. In four patients with JIA-uveitis active
arthritis (next to the uveitis) was the indication to start
MXT. The 17 patients in the high-dose group were sig-
nificantly younger (mean 5.0 ± 2.7 years) than the 25
patients in the low-dose group (mean 7.6 ± 3.5 years,
P = 0.01). The follow up time was statistically signifi-
cantly shorter in the high-dose group (median 4.0 years,
range 0.9–19.2) as compared to the low-dose group
(median 6.9 years, range 1.4–15.4, P = 0.02).

No differences were found between the high and
low-dose groups regarding severity of the uveitis at
presentation and the need for ocular surgery for catar-
act or medically uncontrollable intra ocular pressure
during follow-up (Table 1).

The median starting dose and median maximum
dose were both significantly lower in the low-dose
group. The median starting dose in the low-dose
group was 10.4 (min 5.7 – max 14.8) mg/m2/week
and in the high-dose group 17.9 (min 11.8 – max
24.6) mg/m2/week (P < 0.001). The median maximum

dose in the low-dose group was 13.4 (min 10.9 – max
14.9) mg/m2/week and in the high-dose group it was
20.7 (min 16.7 – max 25.3) mg/m2/week (P < 0.001).
The time to maximum dose of MTX was -although not
statistically significant -shorter in the high-dose group.
The median time to maximum dose in the low-dose
group was 20.9 (min 2.1 – max 120.1) months versus
median 9.1 (min 4.6 – max 21.7, P = 0.10) in the high-
dose group.

A total of 13 patients (76.6%) treated with high-dose
MTX reached remission on medication after a median
of 16.6 months (inter quartile range (IQR); 7.8–22.5). In
the low-dose group 15 (60%) patients reached remission
on medication in a median of 35.2 months (IQR; 20.5–
72.1). The difference in time to remission on medication
was statistically significant (P = 0.01) (Table 2, Figure 1).

Patients (n = 12) treated with high-dose subcuta-
neous MTX had a statistically significantly shorter
time to remission on medication (median 17.2 months)
than patients (n = 7) who reached remission on med-
ication on low-dose subcutaneous MTX (median
62.6 months; p = 0.001; Table 2). Of the 9 patients
who reached remission on medication on oral MTX, 1

0 20 40 60 80 100 120 140

FIGURE 1. Kaplan-Meier curves showing the time to and chance of remission on medication. Cum = cumulative.
1 = High dose (>15 mg/m2/week) methotrexate. 2 = Low dose (<15 mg/m2/week) methotrexate. The difference between the groups is
statistically significant (P = 0.007, Log Rank test). HD = High dose, LD = Low dose

TABLE 3. MTX-related side effects.

Total
n = 41*

Low
n = 24*

High
n = 17

P value§

High vs Low

Patients 25/41 14/24 11/17 P 0.74
Nausea 13/41 7/24 6/17 P 0.43
Needle phobia 7/41 3/24 4/17 P 0.33
Elevated liver enzymes¶ 9/41 5/24 4/17 P 0.78
Combination 4/41 1/24 3/17 P 0.14

*1 missing in the low-dose group
§ Chi-square test
¶ Alanine aminotransferase (ALT) above 45 U/L and aspartate aminotransferase (AST) above 40 U/L
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was treated with high-dose and 8 with low-dose MTX.
By using a multivariate linear regression model time to
remission on medication was analyzed. Within this
model; age, gender, anatomic location of the uveitis,
presence of juvenile idiopathic arthritis and the two
treatment groups were taken into account. With this
model (R2 = 0.4, P = 0.05, B = 68.6 (CI 24.8 – 112.4)) we
found that treatment with a higher dose MTX was
associated with a statistically significantly shorter
time to remission on medication (P 0.008) (Table 4).

The cumulative dose of MTX, in the 28 patients
reaching remission on medication, was lower in the
high-dose group as compared to the low-dose group,
but this difference was not statistically significant
(Table 2). MTX related side effects were reported by
25 out of 41 patients (Table 3). No statistically signifi-
cant differences regarding side effects were found
between the high- and low-dose groups.

On average, patients used more than 0.5 mg/kg/
day of oral corticosteroids for 17.2 weeks (Table 2); no
statistically significant differences in steroid use were
seen between the two groups (Table 2). The high-dose
group had a better visual acuity at presentation

(Figure 2), but this difference was not statistically sig-
nificant. At 6 and 12 months, visual acuity in the high-
dose group was significantly higher than in the low-
dose group. At later time points, this difference was no
longer statistically significant (Figure 2).

DISCUSSION

This study of 42 pediatric patients with non-infectious
uveitis shows that patients who were treated with a
high dose of MTX (≥15 mg/m2/week, maximum of
25 mg/week/sc) reached remission on medication
sooner compared to patients who were treated with a
low dose of MTX (<15 mg/m2/week). The data also
indicate that an MTX dose of ≥15 mg/m2/week admi-
nistered by subcutaneous injection is the most effective
in establishing rapid remission on medication. With
regard to visual acuity measurements at 6 and
12 months the data suggests a favorable outcome in
the high-dose group. High- and low-dose groups were
comparable with regard to severity of uveitis, inci-
dence of ocular complications and surgery, steroid

TABLE 4. Ocular complications*.

Eyes Low dose High dose Difference¶ high/low

Band keratopathy 18/75 10/51 8/24 P 0.22
Posterior synechiae 34/75 23/51 11/24 P 0.49
Cataract 38/75 23/51 15/24 P 0.42
Cataract extraction 31/75 23/51 8/24 P 0.56
Baerveldt glaucoma implant 30/75 20/51 10/24 P 0.84
Amblyopia 12/75 7/51 5/24 P 0.26

*Affected eyes at any moment during follow up.
¶ Chi-square test between high and low dose

0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

0.4

Presentation 6 months 12 months 24 months End FU

L
o
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a
r
 p
e
r
 e
y
e

LogMar visual acuity per eye

<15 mg/week

≥15 mg/week

P=0.12

P=0.02 P=0.01

P=0.47

P=0.46

FIGURE 2. Visual acuity in the high MTX dose group is better at all time points (lower LogMAR visual acuity corresponds to higher
Snellen visual acuity) and the difference is statistically significant at 6 and 12 months.
*FU=follow up; §=Independent Samples T-Test
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sparing capacity of MTX, cumulative dose of MTX and
side effects.

In our study, we found an overall success rate of
67% of MTX in the treatment of uveitis, which is
similar to the effectiveness of 70% described in the
literature. 8 More patients reached disease remission
on subcutaneously administered MTX when compared
to oral administration. Time to disease remission on
medication did not significantly differ between
patients on oral and subcutaneous administration.
Patients treated with high-dose MTX had a signifi-
cantly shorter time to remission on medication than
the patients treated with low-dose MTX. A shorter
time to remission on medication may be favorable for
the prognosis of an inflammatory disease as was
shown for rheumatoid arthritis (RA) in several studies.
19–22 By analogy, it would be plausible to assume that
achieving early remission on medication will help to
prevent or delay secondary complications of uveitis
and to preserve visual function. 14,23

Our retrospective study did not find statistically
significant differences in the prevalence of ocular com-
plications at any time point between high and low-
dose groups, including complications already present
at presentation. Therefore and because high-dose MTX
was mainly given from 2007 onwards, we assume that
MTX dose was mainly based on evolving treatment
strategies and not primarily on the severity or compli-
cations of the uveitis. We did find a statistically sig-
nificantly better visual acuity in the high-dose group at
6 and 12 months, which is suggestive of a better out-
come favorable for the daily functioning and develop-
ment of a child. However, there may be some inclusion
bias, since the high-dose group had a better, though
not statistically significantly better, visual acuity at
presentation.

A faster remission reached by a predefined quick
dose escalation scheme is probably more rewarding
and motivating for a patient than a slow escalation
scheme based on dose adjustments because of persist-
ing disease activity. Also, the frequently reported MTX
intolerance after longer use of MTX, might be pre-
vented if remission on medication is sooner reached.-
24,25 Finally, MTX failure will be apparent after a
shorter time interval when a faster dose escalation
scheme is used, thus enabling an earlier switch in
therapy. Our high-dose group is comparable to the
intermediate MTX dose group of Ruperto et al. 12

who evaluated the effectiveness and side effects of
MTX in JIA. They found a better effect of an intermedi-
ate (15 mg/m2/week) MTX dose as compared to a low
MTX dose (10 mg/m2/week). In addition, they
observed that increasing the MTX dose to 30 mg/
m2/week (with a maximum of 40 mg/week by intra
muscular or subcutaneous administration) was not
associated with any therapeutic benefit and resulted
in more adverse events.12 In line with that study, our
maximum MTX dose is 25 mg/week by subcutaneous

administration. Our findings indicating a positive
effect of higher MTX dosages in pediatric non-infec-
tious uveitis are in line with the results of a systematic
review8 that showed that the proportion of children
responding to MTX is the highest in the studies with
an MTX dosage of ≥15 mg/m2/week.26–29

No significant differences were found in steroid
sparing effect, cumulative MTX dosage until remission
on medication and side effects of MTX between our
two study groups. The first is possibly explained by
our reluctance to use systemic steroids in children,
since they were mainly given in case of severe uveitis
at presentation and peri-operatively. The second
reflects that remission on medication is reached sooner
in the high-dose group as compared to the low-dose
group. And the latter may be explained by the lower
cumulative MTX dosage in the high-dose group.

The results of the current study are limited by the
fact that the study is retrospective, the numbers of
patients are small and there is a large variability in
follow up time. The better outcome in the high-dose
group is possibly influenced by positive developments
in treatment options and improved screening pro-
grams for JIA uveitis. The reporting of side-effects is
influenced in an uncertain way because of the retro-
spective study design and variability in follow up
time. All patients were included from a tertiary center
and two patients had to be excluded because of miss-
ing data, therefore this study does not represent the
total spectrum of pediatric non-infectious uveitis. Also,
personal experience or preferences of ophthalmologists
and pediatric rheumatologist may have influenced the
choice of treatment. The strengths of this study are the
systematic way in which data were collected, its
adherence to the SUN classification system and guide-
lines for publications and the dose adjustment for
body surface area.

Based on our findings, we would recommend an
MTX starting dose of ≥15 mg/m2/week with a max-
imum of 25 mg/week by subcutaneous administra-
tion in the treatment of pediatric non-infectious
uveitis. After reaching remission on medication a
lower (10–15 mg) – possibly oral – maintenance
dosage can be considered to maintain remission.
Earlier publications about the efficacy of low-dose
MTX in rheumatoid arthritis are supporting this.30–
33 Because of the lower and varying bioavailability of
oral MTX when compared to subcutaneous
administration34–36 the effect of switching from sub-
cutaneous to oral administration is difficult to pre-
dict. Ayuso et al.29 described a higher relapse rate
after withdrawal of MTX in pediatric non-infectious
uveitis. Their results indicate that the period of inac-
tivity before withdrawal should be preferably longer
than 2 years.29 They do not describe a dose reduction
after remission on medication is reached. By sharing
our treatment experiences and advising on steps to
optimize treatment regimens, we hope to make a
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contribution to the improvement of care for children
with non-infectious uveitis.

In conclusion, children with non-infectious uveitis
can benefit from early treatment with high-dose MTX
(≥15 mg/m2/week, maximum 25 mg/week/sc) pre-
ferably by subcutaneous administration. Such a strat-
egy may lead to a shorter time to remission on
medication, a higher rate of remission on MTX and
similar rates of side effects as in low-dose MTX treat-
ment strategies. Future studies, most preferably rando-
mized controlled trials, are needed to confirm these
findings.
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