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Abstract To evaluate prospectively the efficacy of
methotrexate (MTX) in the treatment of recurrent idio-
pathic acute anterior uveitis (RIAAU). Nineteen out of 22
RIAAU patients completed the study (two patients with-
drew their consent shortly after study initiation, one patient
discontinued after 4 weeks because of the adverse effects).
All patients were treated with MTX in a starting dose of
15 mg/week, increased to target dose of 25 mg/week after
4 weeks. In patients taking systemic corticosteroids (CS)
the dose was gradually tapered (by 2.5 mg every week)
until discontinuation. The mean follow-up period was
3.3 years (19-59 months). Sixteen patients (84 %)
remained flare-free on MTX therapy. In the remaining
three patients the mean interval between flares increased
from 4.8 to 18.3 months. Systemic CS were tapered off in
all patients. The number of acute anterior uveitis flares in
the whole cohort decreased from 2.12 to 0.11/patient-year
(p < 0.0001). All flares observed on MTX therapy occur-
red in HLA-B27-positive patients. MTX dosed at 25 mg/
week is highly effective in the treatment of RIAAU.
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Introduction

Uveitis is a set of conditions characterized by the inflam-
mation of the uvea. The overall incidence of uveitis varies
from 14 to 52.4/100,000 in the general population (Chang
and Wakefield 2002; Dandona et al. 2000; Darrell et al.
1962). It is classified as anterior, intermediate, posterior or
panuveitis, depending on the part of uvea affected. Acute
anterior uveitis (AAU) is the most common form
accounting for 75-90 % of cases in Western Countries
(Chang and Wakefield 2002).

Uveitis is a heterogeneous group of diseases with
complex pathogenesis. In general, two major forms can be
distinguished: infectious and non-infectious uveitis. Non-
infectious (or autoimmune) uveitis may be secondary to
several diseases, including systemic autoimmune rheu-
matic diseases, such as spondyloarthritis and Behget’s
disease. However, in many cases no underlying disease
can be found and uveitis is considered idiopathic (Selmi
2014).

AAU manifests by redness, periorbital pain, photopho-
bia, and blurred vision. AAU warrants urgent evaluation
and treatment to avoid such complications as posterior
synechiae, secondary glaucoma and cataract, and macular
edema (Selmi 2014).

Most cases of non-infectious AAU respond well to
topical corticosteroids (CS) and mydriatic drugs. In more
severe cases periocular CS injections or systemic CS are
used. In some cases corticosteroid-sparing agents should be
considered. Indications for the use of corticosteroid-sparing
agents include: the inability to control inflammation with
high-dose CS, the inability to control ocular inflammation
with a prednisone dose of <10 mg/day, the occurrence of
adverse effects that require tapering or discontinuation of
CS (Jabs and Rosenbaum 2001).
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Methotrexate (MTX) is one of the most widely used
immunosuppressive drugs in uveitis due to its relatively
safe profile. Several reports have shown that MTX is
effective in the treatment of ocular inflammatory dis-
eases (Bom et al. 2001; Foeldvari and Wierk 2005;
Gangaputra et al. 2009; Kaplan-Messas et al. 2003;
Muinoz-Fernandez et al. 2009; Samson et al. 2001; Shah
et al. 1992). However, all these studies had several
limitations. Most of them were retrospective, and several
studies included only about ten patients or less. On the
other hand, large studies like those by Gangaputra et al.
(2009), or Kaplan-Mesas et al. (2003) included patients
with different types of ocular inflammation. The inter-
pretation of the results was also hindered by the use of
different doses of MTX (moreover, the doses of MTX
were significantly lower than optimal doses in chronic
rheumatic diseases, i.e., 25-30 mg/week) as well as by
concomitant treatment with systemic CS and/or other
immunosuppressive drugs. To our knowledge, only one
small study has prospectively evaluated the efficacy of
MTX in preventing the recurrence of AAU (Mufoz-
Fernandez et al. 2009).

We present the results of a prospective study evaluating
the treatment of recurrent idiopathic AAU (RIAAU) with
MTX.

Materials and Methods

The study was approved by the institutional ethics com-
mittee (Ethics Committee of the Military Institute of
Medicine, Warsaw, Poland). Each participant signed an
informed consent form. All procedures were performed in
accordance with the Helsinki Declaration of 1975, as
revised in 1983.

Objectives

The purpose of the study was to evaluate prospectively the
efficacy of MTX in the treatment of RIAAU.

Patients

Twenty-two patients with RIAAU were enrolled in the
study. The inclusion and exclusion criteria are presented in
Table 1. The data concerning previous flares (i.e., before
the enrollment to the study) were extracted from the
patients records. Two patients withdrew their consent just
after enrollment and one patient discontinued the study
after 4 weeks because of the adverse effects (persistent
nausea and abdominal pain). Thus, 19 patients were finally
included in the analysis.
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Table 1 Inclusion and exclusion criteria

Inclusion criteria
1. Provided informed consent
2. >18 years of age at time of enrollment
3. Recurrent non-infectious acute anterior uveitis (>3 flares)

4. No history of prior treatment with disease modifying anti-
rheumatic drugs

Exclusion criteria
1. Chronic back pain
2. History of arthritis or enthesitis or dactylitis
3. Evidence of systemic autoimmune disease
4. Evidence of malignancy

5. Evidence or recent serious, recurrent or chronic infection,
including human immunodeficiency virus, hepatitis B and hepatitis
C

6. Severe systemic disease (e.g. renal failure, liver disease)
7. Significant laboratory abnormalities

Aspartate aminotransferase or alanine aminotransferase >2 x the
upper limit of normal

Creatinine >the upper limit of normal

White blood cell <3x10%/uL

Hemoglobin <10 g/dL

Platelets <100 x 10°/uL
8. Evidence of psychiatric disorder or substance abuse
9. Pregnant or nursing women

10. Women of child-bearing potential unwilling to use effective
contraception during the study

Treatment Protocol

MTX therapy was started at oral dose of 15 mg/week and
increased to 25 mg/week after 4 weeks. Folate at a dose of
15 mg/week was added in all patients to minimize any
adverse effects. In five patients taking systemic CS at
baseline the dose (of CS) was gradually tapered (by 2.5 mg
every week) until discontinuation.

The first follow-up visit was 4 weeks after the therapy
initiation and every 3 months thereafter. Ophthalmologic
examination and laboratory tests (complete blood count,
transaminases, creatinine) were performed at each follow-
up visit. Adverse events were also investigated. Patients
with AAU flares were advised to come in between regular
visits. All AAU flares were treated with topical CS and
mydriatic drugs (no systemic treatment with CS was
used).

Treatment Outcomes

The frequency of flares before and after the initiation
of MTX therapy was compared. The frequency of
flares was reported as the number of flares per patient-
year.
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Statistical Analysis

All statistical tests were performed with STATISTICA
10.0 (StatSoft). The age, sex, percentage of HLA-B27-
positive patients, duration of observation and follow-up,
and number of flares were tabulated. Means and standard
deviations were calculated. The recurrence rate was
expressed as number of flares per patient-year. The Wil-
coxon signed rank test was used to compare recurrence
rates before and after treatment. A p value less or equal to
0.05 was considered significant.

Results

Nineteen patients with RIAAU were included in the anal-
ysis. The mean age was 38.6 years (£14.3) and was similar
in HLA-B27-positive and HLA-B27-negative patients
(38.6 = 8.4 vs. 38.5 £ 17.3 years; p > 0.05). Eleven out
of 19 patients (57.9 %) were males. Unilateral disease was
defined as the involvement of only one eye. Patients with
simultaneous or alternate involvement of both eyes were
classified as having bilateral disease. Thirteen patients
(68.4 %) were classified as having unilateral disease. No
significant differences were found between the sexes either
in baseline characteristics or in outcomes.

Time of follow-up (from MTX therapy initiation to the
last visit) was at least three times longer (12.39 times
longer on average) than the interval between AAU flares
before MTX therapy initiation in each patient.

We observed a significant decrease of AAU flares dur-
ing MTX therapy (2.12 vs. 0.11/patient-year; p < 0.0001)
(Table 2). This beneficial effect was observed in both
HLA-B27-negative and HLA-B27-positive patients
(Table 2). A total of seven AAU flares occurred in three

Table 2 Treatment outcome

patients (four flares in one patients, two flares in one
patient and one flare in one patient). However, the mean
interval between flares increased from 4.8 months before
MTX initiation to 18.3 months on MTX treatment. All
AAU flares observed on MTX treatment occurred in HLA-
B27-positive patients. Sixteen patients (84 %) remained
flare-free during the follow-up (Fig. 1).

Methotrexate side effects were observed in five patients:
transient hypertransaminasemia in three patients (<2 x the
upper limit of normal), periodic episodes of nausea in two
patients, transient fatigue in one patient, abdominal dis-
tension in three patients. All adverse effects were mild and
did not lead to MTX withdrawal.

Five patients were treated with prednisone at baseline.
CS were tapered off completely by the third month of MTX
treatment.

Discussion

MTX is one of the most commonly used immunosup-
pressive drugs in ocular inflammation. Several studies
showed its efficacy in different entities, idiopathic as well
as secondary to systemic autoimmune diseases.

A retrospective study by Foeldvari and Wierk (2005)
suggested that MTX may be an effective therapy in juve-
nile idiopathic arthritis associated with chronic uveitis. The
study group comprised 25 patients treated with MTX in a
mean dose of 15.6 mg/m?*/week. Shah et al. (1992) repor-
ted a good clinical response of different inflammatory
ocular diseases (including nine patients with uveitis) to low
doses of MTX. Kaplan-Messas et al. (2003) retrospectively
analyzed the results of MTX therapy in 39 patients with
uveitis and scleritis (including 20 patients with idiopathic
uveitis). MTX was discontinued in ten patients due to

Time of observation Observation Number of Number of AAU flares
[years] mean (SD) [patient-years] ~ AAU flares per patient-year
All patients (n = 19) 2.75 (2.66) vs. 3.33 (1.24) 52.31 vs. 63.23 111 vs. 7 2.12 vs. 0.11
Before study initiation (from first AAU flare to MTX p < 0.0001
therapy initiation) vs. after study initiation (from
MTX therapy initiation to last follow-up visit)
HLA-B27 positive (n = 8) 2.55 (2.63) vs. 4.00 (0.96) 20.42 vs. 32.00 42 vs. 7 2.05 vs. 0.21
Before study initiation (from first AAU flare to MTX p < 0.0001
therapy initiation) vs. after study initiation (from
MTX therapy initiation to last follow-up visit)
HLA-B27 negative (n = 11) 2.90 (2.66) vs. 2.84 (1.20) 31.89 vs. 31.23 69 vs. 0 2.16 vs 0
Before study initiation (from first AAU flare to MTX p < 0.0001

therapy initiation) vs. after study initiation (from
MTX therapy initiation to last follow-up visit)

AAU acute anterior uveitis, MTX methotrexate
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adverse effects. Full or partial control of the inflammation
was observed in 23 out of 29 patients. Most patients dis-
continued systemic CS (20 out of 23). A similar response
rate (76 %) was found in a large series of patients with
chronic uveitis (160 patients, including 58 patients with
idiopathic uveitis) (Samson et al. 2001). The mean main-
tenance dosage of MTX was 12.3 mg/week. However,
cyclosporine was added to the regimen in some patients. A
steroid-sparing effect was achieved in 64 % of patients (46
out of 72 patients treated with CS). The authors found no
statistical significance in the successful control of inflam-
mation with regard to gender, anatomic location, and
specific cause. The largest cohort of patients with ocular
inflammatory disease on MTX treatment was described by
Gangaputra et al. (2009). This retrospective study com-
prised 384 uveitis patients on MTX therapy (including 126
patients with anterior uveitis). In patients with anterior
uveitis a complete remission was achieved in 55.6 % of
patients within 6 months and 67.2 % of patients within
12 months, while CS-sparing effect (prednisone
<10 mg/day) in 46.15 % of patients and 62.6 % of
patients, respectively.

Our study suggests that MTX is highly effective in the
treatment of RIAAU (remission was achieved in 84 % of
patients and reduced frequency of flares in 16 % of
patients). It should be underlined that the follow-up period
was several times longer that the interval between AAU
flares before MTX therapy initiation in each patient (12.39
times longer on average). It should be emphasized that
MTX was the sole immunosuppressive drug used in our
cohort and that systemic CS were discontinued in all
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patients. Thus, the observed beneficial effect can be
attributed completely to MTX therapy. In previous studies
patients were treated with different doses of MTX; more-
over, some patients continued systemic CS and/or were
treated with a combination of two immunosuppressive
drugs. Our MTX dose (25 mg/week in all patients) was
higher than in most previous studies.

The treatment success rate in our cohort was markedly
higher than those in the studies mentioned above. How-
ever, our results cannot be compared directly with the
results of most of the previous studies. First, our cohort
comprised only patients with recurrent AAU while most of
the previous studies comprised patients with different types
of ocular inflammation. Second, our patients had recurrent
acute inflammation while previous studies focused mostly
on chronic ocular inflammation. Third, our study was
prospective while previous studies were retrospective.
Fourth, our study included only patients with the idiopathic
form of uveitis while previous studies comprised also
patients with ocular inflammation secondary to systemic
diseases.

Our study comprised only patients with anterior uveitis.
However, when comparing treatment success rates only for
anterior uveitis, the results still seem to be better in our
cohort. It may be due to different types of anterior uveitis
(recurrent acute vs. chronic). A higher MTX dosage in our
cohort is another possible explanation.

To our knowledge, the only prospective study evaluating
the efficacy of MTX in preventing recurrences of AAU was
that by Muifioz-Fernandez et al. (2009). The study com-
prised nine patients (eight with RIAAU and one with
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recurrent spondyloarthritis-associated AAU) and the fol-
low-up period was 1 year. Mean MTX maintenance dose
was 11.11 mg/week. Five patients (56 %) were flares-free
during follow-up, the number of recurrences was reduced
in three patients (33 %) and one patient was considered to
be a non-responder. We also conducted the analysis of
combined data from the two studies [all patients from our
cohort and eight patients with RIAAU form the study by
Mufioz-Fernandez et al. (2009)]. The results of the pooled
analysis (2.34 flares per patient-year before the treatment
with MTX vs. 0.24 flares per patient-year during the
treatment; p < 0.0001) confirm the beneficial effect of
MTX on RIAAU. However, our results seem to be better
than those from the study by Muifioz-Fernandez et al.
(2009) (84 vs. 50 % of flares-free patients; p = 0.064). It
can be due to significantly higher doses of MTX in our
study (25 vs 11.1 mg/week).

Interestingly, all flares observed during the follow-up
occurred in HLA-B27-positive patients. It should be
emphasized that only 42 % of patients (8/19) in our study
group were HLA-B27-positive. This observation suggests
that HLA-B27 might influence the response to MTX
therapy. However, this hypothesis has to be confirmed in
larger studies.

Severe adverse effects leading to treatment discontinu-
ation occurred only in one patient (the patient was excluded
from the analysis because of short follow-up period).
Among the remaining patients side effects were mild and/
or transient. These results confirm that MTX therapy is safe
and generally well tolerated.

In summary, idiopathic AAU usually responds well to
topical CS and has a relatively good prognosis. However,
recurrent AAU may lead to severe complications (includ-
ing sight loss). Systemic CS may help to prevent recurrence
of AAU but long-term CS therapy is associated with severe
adverse effects. Thus, CS-sparing agents should be con-
sidered in such cases. Our results show that MTX (in doses
considered optimal in rheumatic diseases) is a highly
effective and safe therapy for RIAAU.
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