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Abstract In this open-label trial, ten male patients with
active Behcet’s uveitis were enrolled. Initially, two inflix-
imab infusions (5 mg/kg) were given at weeks 0 and 2. The
patients continued to receive conventional therapy on
recurrence of severe uveitis (RSU) attack. The patients with
further attack were regularly given infliximab infusions
every 8 weeks. In cases of further RSU attacks, the infusion
interval was reduced to 6 weeks. The total follow-up period
was 3 years. The patients were monitored for RSU, visual
acuity and adverse effects. Reduction in the doses of pred-
nisolone was also monitored. After receiving two inflix-
imab infusions at weeks 0 and 2, three patients remained
attack-free and seven patients had another RSU attack
between 8th and 47th week. These patients were regularly
given infliximab at 8-week intervals. Five out of seven
patients remained attack-free. In two patients who had fur-
ther attack, infusion frequency was increased to 6 weeks.
There was a remarkable improvement in visual acuity with
no significant adverse reaction except mild respiratory tract
infection (two patients), headache (one patient) and mild
infusion reaction (one patient). Infliximab is a safe and
effective drug for the management of Behcet’s uveitis.

H. Al-Rayes - R. Al-Swailem - M. Al-Balawi - S. Al-Zaidi
Department of Medicine,
Riyadh Military Hospital, Riyadh, Saudi Arabia

N. Al-Dohayan
Department of Ophthalmology,
Riyadh Military Hospital, Riyadh, Saudi Arabia

M. Tariq (<)

Department of Medical Research,

Riyadh Military Hospital, P.O. Box 7897 (W-912),
Riyadh 11159, Saudi Arabia

e-mail: rkhres@yahoo.com

Selection of optimal dose and frequency of infusion
required standardization for individual patient.

Keywords Behcet’s disease - Uveitis -
Antitumor necrosis - Factor-« antibody

Introduction

Behcet’s disease (BD) is a multisystem inflammatory disor-
der with chronic, relapsing course. Patients with ocular
involvement typically have bilateral nongranulomatous
panuveitis and retinal vasculitis that involves all elements
of the retinal vasculature. The course of the disease is char-
acterized by recurrent, explosive attacks of uveitis followed
by spontaneous remissions [1]. The severity and frequency
of these inflammatory episodes determine the extent of per-
manent damage to the intraocular structures and resultant
visual loss [2]. Although the course of the disease shows
individual variability, male patients with a younger age at
disease onset generally suffer from more severe disease and
they are also at a higher risk of visual losses compared to
female patients [2].

The main goals in management of patients with Behcet’s
uveitis are rapid resolution of intraocular inflammation,
prevention of recurrent attacks, achievement of complete
remission and preservation of vision. Corticosteroids are
generally used for the treatment of acute episodes of
inflammation; however, their long-term use is associated
with unacceptable side effects. Moreover, recurrences are
common in the setting of corticosteroid monotherapy, and
conventional immunosuppressive agents such as azathio-
prine and cyclosporine are effective for the long-term treat-
ment of Behcet’s uveitis [3, 4]. In fact, combination of
azathioprine and cyclosporine is more effective than the
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monotherapy with either agents. However, in some
patients, disease is unresponsive to this regimen or to other
cytotoxic drugs [5]. An analysis of 880 patients with Beh-
cet’s uveitis who were treated with conventional immuno-
suppressive agents showed that, 16% of the eyes with a
potential visual acuity of >0.1 had irreversibly lost useful
vision during follow up [2]. The results of these studies
clearly warrant the search of new safe and effective mode of
treatment.

Basic and clinical researches suggest that proinflamma-
tory cytokines, including tumor necrosis factor [alpha]
(TNF [alpha]), have a key role in the pathogenesis of
inflammation in BD [6-8]. Infliximab, a recombinant chi-
meric monoclonal antibody specific for human TNF
[alpha], which effectively binds and stabilizes both the solu-
ble and membranous forms of TNF [alpha], has been
shown to be an effective agent in the treatment of rheuma-
toid arthritis, Crohn’s disease and spondylarthropathies [9—
11]. Anti-TNF agents have also begun to be used as a new
therapeutic approach in other inflammatory disorders,
including BD, and early studies on the use of infliximab in
Behcet’s uveitis have shown remarkably good results.
However, the data is quite scanty and limited. In this study,
we conducted an open-label prospective trial to evaluate the
efficacy of infliximab in patients with severe uveitis sec-
ondary to BD.

Patients and methods

The study was conducted at Riyadh Military Hospital
(Department of Medicine, Division of Rheumatology and
Department of Ophthalmology). In this longitudinal open
study, we enrolled ten adult patients who met the interna-
tional study group criteria for a diagnosis of BD. All these
patients had been receiving cyclosporine plus prednisolone
except two patients who were receiving Azathioprine
instead of Cyclosporine. In spite of corticosteroid and
immunosuppressant therapy, these patients had history of
recurrent uveitis attacks.

An initial systemic examination (Table 1) and detailed
ophthalmological assessment including visual acuity, mea-
surement of intraocular pressure, slit-lamp biomicroscopy
and indirect ophthalmology of the posterior segment were
followed by fundus photography. Acute deterioration of
visual acuity and involvement of posterior and/or anterior
chambers with or without retinitis were recorded in all the
patients. Visual acuity was assessed using a Snellen chart.
Anterior uveitis were scored by using a standard scoring
system (on a scale of 0—4); uveitis attacks involving the
posterior segment were defined as an increase in or the
development of vitreous haze (0-3), the emergence of
inflammatory sheathing of retinal vessels, vascular occlu-
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Table 1 Patient demographics

Number of patients 10

Sex Male
Mean age 29.5 years
Oral ulceration 10 (100%)
Genital ulceration 6 (60%)
Skin lesion 5 (50%)
Arthritis 3 (30%)
Pathergy test 3 (30%)
HLA B51 9 (90%)
Anterior uveitis 9 (90%)
Posterior uveitis 10 (100%)
Retinal vasculitis 6 (60%)
Macular oedema 5 (50%)
Bilateral uveitis 9 (90%)

sion, retinal hemorrhages, retinal infiltrates, macular edema
or papillitis. Both unilateral and simultaneous bilateral uve-
itis attacks were evaluated as a single occurrence. Chest
radiography, purified protein derivative (PPD) and skin
pathergy testing, routine blood chemistry and hematologi-
cal examinations were also registered before the infusion.
The outcome measures were intraocular inflammation,
visual acuity, reduction of daily corticosteroid dose, fre-
quency of ocular attacks post-infliximab infusion and
adverse effects.

In this study, infliximab was administered at a dose of
5 mg/kg at weeks 0 and 2 for over 2 h of intravenous infu-
sion. The existing therapy with corticosteroid and immuno-
suppressant was continued. The efficacy of drug therapy
was monitored regularly by recording the number of uveitis
attacks, visual acuity and other parameters described above.
The patients who did not have complete remission follow-
ing two infusions or who developed recurrent attacks were
given 8 weekly infusions regimen. There was a further
increase in frequency (6 weekly infusions), if 8 weekly
infusion failed to prevent uveitis attacks. The primary out-
come measures were remission, which was defined as the
absence of uveitis attacks involving the posterior segment
during the follow-up periods.

Adverse events were recorded throughout the study
period. An infusion reaction was defined as an adverse
event that manifested during the infusion and persisted until
2 h after the end of the infusion.

Results

Treatment of ten Behcet's Disease Uveitis (BDU) patients
with 5 mg/kg body weight on weeks 0 and 2 along with
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corticosteroids and immunosuppression therapy resulted in
transient suppression of acute ocular inflammation. Three
out of ten patients remained completely attack-free
throughout the study period. Remaining seven patients
suffered further uveitis attacks at weeks 8, 9, 17, 21, 30, 35
and 47 after two infliximab infusions. These patients were
started on a regular 8 weekly infusion of 5 mg/kg inflix-
imab. Only two of the seven patients receiving 8 weekly
course of infliximab showed a further uveitis attack. In
these patients, the frequency of infliximab infusion was
increased with a 6 weekly regular infusion. With these
measures, all the patients remained attack-free during the
3 years of study period.

Anti-inflammatory effect of infliximab

Table 2 shows that infliximab therapy results in a signifi-
cant remission of ocular attacks. The cell count in anterior
chamber was reduced to O in 17 out of 20 eyes (ten
patients); only very mild (+1) activity was observed in three
eyes. The pre- and post-infliximab infusion scarring of viti-
ritis also showed a highly significant improvement. On the
other hand, macular edema, vasculitis and retinal vasculitis
completely resolved in the patients following infliximab
infusion (Table 2).

Effect of visual acuity

There was a significant improvement of the visual acuity of
the patients treated with infliximab (Table 3). The improve-
ment of vision started within the days following the first
infliximab infusion. However, two patients already had
irreversible retinal damage before starting infliximab infu-
sion and showed only poor recovery (Table 3).

Adverse drug reaction

The treatment with infliximab infusion was well tolerated
except mild infusion reaction (one patient), headache (one
patient) and upper respiratory tract infection (two patients).

Discussion

The results of this study clearly showed a profound and
transient effect of infliximab in sight-threatening uveitis.
Infliximab therapy has been reported as being generally
effective in anecdotal case series of BD patients with vari-
ous DMARD-refractory manifestations, including mucocu-
taneous lesions, uveoretinitis, arthritis and gastrointestinal
involvement. Tolerability was mostly satisfactory with only

Table 2 Slit-lamp biomicroscopy examination pre- and post-infliximab infusions

Caseno. Eye  Anterior champer cells Vitrenous hase Macular edema Retinitis Retinal vasculitis
Pre-Rx 2 weeks Pre-Rx 2 weeks Pre-Rx 2 weeks Pre-Rx 2 weeks Pre-Rx 2 weeks
post-Rx post-Rx post-Rx post-Rx post-Rx
1 R 3+ 0 2+ 0 - - + - + -
L 4+ +1 2+ 0 - - - - - -
2 R 2+ 0 3+ +1 - - - - - -
L 2+ 0 3+ +1 - - + - + -
3 R 2+ 0 1+ 0 - - - - + -
L 0 0 0 0 - - - - - -
4 R 1+ 0 3+ +1 - - - - - -
L 3+ +1 2+ 0 - - + - - -
5 R 2+ 0 3+ +1 + - - - + -
L 1+ 0 1+ 0 - - - - - -
6 R 3+ +1 0 0 - - - - - -
L 2+ 0 2+ 0 + - - - + -
7 R 1+ 0 0 0 - - - - - -
L 1+ 0 4+ +1 + - - - + -
8 R 2+ 0 2+ 0 - - + - - -
L 1+ 0 0 0 - - - - - -
9 R 1+ 0 2+ +1 - - + - + -
L 1+ 0 1+ 0 - - - - - -
10 R 2+ 0 3+ 1+ + - - - -
L 2+ 0 0 0 - - + - -
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Table 3 Visual acuity pre- and

S . . Caseno. R
post-infliximab infusion

L

Visual acuity
base-line assessment

Visual acuity 2 weeks
post-infliximab

Visual acuity
base-line assessment

Visual acuity 2 weeks
post-infliximab

6/60
1/60
6/60
2/60
6/6

1/60
6/18
6/50
6/60
1/60

% Steroid-induced cataract

O© 00 N O W AW N =

b Patient got bilateral steroid-
induced glaucoma

—
(=)

6/9 1/60 6/12
6/36 6/1.5 6/6
6/24 6/1.5 6/6
6/6 1/60 6/36
6/6 1/60 6/12
6/9 6/60 6/6
6/9 1/60* 6/60
6/24 6/60 6/6
6/60 1/60° 6/60
6/12 1/60° 6/60

negligible adverse effects (Table 1). This finding is in
agreement with earlier reports [12—15].

In this study, three out of ten patients remained attack-
free following only two initial transfusion of infliximab at
weeks O and 2 (Table 4). The remaining seven patients
were then given 8 weekly transfusions; however, due to
further recurrence, two patients needed 6 weekly transfu-
sions to remain attack-free. Our findings are in agreement
with earlier investigators who suggested a need for 6-
8 weekly infusion of infliximab to achieve sustained remis-
sion of BDU [13, 16]. The present trial is the first report
showing that only two initial infusion of infliximab at a
dose of 5 mg/kg at weeks O and 2 might result in a sus-
tained (until 3 years in this study) remission in 30% (three
out of ten) of patients with severe BDU. Nakamura and
Ohno [17] reported that both 5 and 10 mg/kg of infliximab
are equally effective, thus suggesting that 5 mg/kg is more
appropriate dose.

There was a rapid remission of macular edema and
remarkable improvement in visual acuity (Table 3) suggest-
ing the ability of infliximab to effectively suppress acute

ocular inflammation in patients with BDU. A rapid thera-
peutic effect is essential in these patients to prevent devel-
opment of fixed retinal lesions, which may cause
irreversible visual impairment. The action of infliximab in
resolving acute ocular inflammation is spectacular and
much faster as compared to conventional immunosuppres-
sants. In fact, the degree of inflammation may decrease by
50% during first 24 h and more than 90% within 4 days of
infliximab infusion [18]. Furthermore, long-term use of
nonselective immunosuppressant is associated with drug
resistance as well as variety of adverse effects, which may
overshadow their beneficial effects [19]. In this study, all
the patients who were receiving higher doses of corticoste-
roids were shifted gradually to tapering dosage regimen of
corticosteroids. In patients with extraocular findings,
namely oral aphthous ulcer, skin lesions such as erythema
nodosum and pseudofolliculitis, prior to the administration
of infliximab, these manifestations disappeared during fol-
low-up, suggesting that infliximab is also effective on these
extraocular manifestations of BD. In this study, we did not
observe any significant adverse effect of infliximab except

Table 4 Patients characteris-

. . Case no. Immunosuppressant given Period of Time of recurrence
tics, times of recurrent post- e o .
S . with infliximab illness (year) after two doses
infliximab and treatment given P
. of infliximab (weeks)

with infliximab

4 Cyclosporine + prednisolone <1 NR

5 Cyclosporine + prednisolone <1 NR

6 Immuran + prednisolone <1 NR

3 Cyclosporine + prednisolone <1 21

2 Cyclosporine + prednisolone <1 35

1 Cyclosporine + prednisolone <1 47

7 Cyclosporine + prednisolone ~2 30

9 Cyclosporine + prednisolone >3

. 10 Immuran + prednisolone >3

NR no recurrence during study . .

8 Cyclosporine + prednisolone >3 17

period
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mild upper respiratory tract infection in two patients, head-
ache in one patient and mild infusion reaction in one
patient. Our findings are supported by several earlier inves-
tigators who also confirmed the efficacy and safety of long-
term use of infliximab [13, 16]. However, in some previous
studies, the use of repeated infliximab therapy for refractory
uveitis resulted in the development of antinuclear antibod-
ies (ANAs) [20, 21]. In this study, three out of ten patients
developed positive ANA without systematic lupus manifes-
tations. The induction of autoantibodies in patients with
rheumatic diseases treated with infliximab has been
reported [22, 23]. In these studies, the development of
ANAs and anti-dsDNA antibodies was associated with
large number of infusions and higher doses of infliximab.
However, the development of autoantibodies due to chronic
use of infliximab was not associated with a loss of its thera-
peutic efficacy or enhancement of adverse effects [22, 23].

The result of this study and the published results of clin-
ical trials of infliximab from other centers clearly confirm a
prompt and often dramatic response in patients with severe
BDU. An assessment of the efficacy of infliximab is also
hampered by the frequent concomitant use of other drugs
and by the mostly short duration of follow-up. Any possible
bias on the part of investigator can only be ruled out by well
designed randomized controlled trials using large number
of patients. The effect of comedication interaction must also
be investigated in this new therapy for refractory uveitis
associated with BD.
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