
Introduction

Behçet’s disease (BD) is a systemic vasculitis characterized 
by the onset in young adults of recurrent oral and genital 
ulcers, skin lesions, and uveitis. In the fi rst description by 
Behçet,1 anterior uveitis with hypopyon was the typical 
ocular lesion. Nowadays, a predominant posterior or diffuse 
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Abstract

Purpose: To assess the effi cacy and safety of infl iximab in the treatment of sight-threatening uveitis and 
extraocular manifestations in patients with Behçet’s disease.

Methods: Twelve patients with Behçet’s disease and uveitis were treated with infl iximab after unsuccess-
ful therapy with other immunosuppressive drugs. The main outcome measures were as follows: the 
number of uveitis relapses, the number of Behçet’s disease-related extraocular lesions, and the amount 
of corticosteroids administered during the treatment as well as during an equal prior period of time while 
the patients were on other immunosuppressive agents. Visual acuity was recorded at the beginning of 
infl iximab therapy and at the end of follow-up, and was defi ned as stable if it did not change from base-
line, increased if it showed at least one line of improvement from baseline, and decreased if it showed 
at least a one line decrease from baseline.

Results: During an average follow-up of 16.67 ± 7.63 months (median, 15 months), 11 patients (91.6%) 
showed a reduction in the number of ocular relapses (relapse/month, from 0.35 ± 0.17 to 0.12 ± 0.17, 
P < 0.001). All of the patients (n = 11) who were taking corticosteroids before infl iximab were able to 
reduce the amount of corticosteroids taken daily during infl iximab treatment (from 24.33 ± 10.84 mg/
prednisone per day to 8.97 ± 6.81 mg/prednisone per day, P < 0.001), and all presented with a reduced 
onset of extraocular manifestations of Behçet’s disease (mean total number, from 2.83 ± 3.61 to 1.51 ± 
2.35, P = 0.039). One patient, who had to stop treatment 2 months after starting because of the onset of 
pulmonary tuberculosis, showed the same number of relapses during infl iximab treatment but was able 
to reduce the mean daily corticosteroid dose. Visual acuity increased by one or more lines in three eyes 
(12.5%) and remained unchanged in 87.5% of the eyes. Infl iximab-related side effects appeared in four 
patients (33.3%).

Conclusions: Infl iximab was effective in the treatment of uveitis in these Behçet’s disease patients, sig-
nifi cantly reducing the number of ocular relapses and making possible a signifi cant reduction in the daily 
dose of corticosteroids administered. Extraocular manifestations of Behçet’s disease were also controlled 
by infl iximab. Nevertheless, side effects were not uncommon, and an extensive study of systemic condi-
tions before infl iximab administration had to be carried out to exclude systemic infection, particularly 
prior tuberculosis. Jpn J Ophthalmol 2007;51:191–196 © Japanese Ophthalmological Society 2007
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uveitis with retinal vasculitis is the main feature of this 
disease. Therefore, the ocular lesions often may be sight-
threatening, requiring very aggressive treatment to try to 
preserve useful visual acuity.2,3 Immunosuppressive therapy 
is the mainstay of treatment of BD-related ocular lesions, 
but despite intensive therapy, some patients may display 
progressive occlusive vasculitis with loss of vision.4 The 
etiology of BD is still unknown, but it is known that T 
lymphocytes play an important role in its development by 
releasing cytokines, which stimulate a cascade of events 
resulting in damage to the targeted tissues.5

Tumor necrosis factor alpha (TNFα) is a proinfl amma-
tory cytokine. Increased concentrations of TNFα and of its 
soluble receptors have been detected in the serum of BD 
patients with active disease.6 Furthermore, TNFα has also 
been detected in a signifi cant concentration in the aqueous 
humor of patients with uveitis.7,8 Recent reports have 
indicated that anti-TNFα therapy may be benefi cial in the 
management of ocular and extraocular lesions in BD 
patients.9–19 Infl iximab (Remicade; Schering Plough, Segrate, 
Milan, Italy), a humanized mouse monoclonal antibody 
against TNF, is currently used in the treatment of rheuma-
toid arthritis and Crohn’s disease.20–22 Infl iximab neutralizes 
the biologic activity of TNF by binding to the soluble and 
membrane-bound forms of TNF.23

The aim of this study was to assess the effi cacy and side 
effects of infl iximab in BD patients with sight-threatening 
uveitis.

Patients and Methods

We included in this study 12 patients with Behçet’s disease, 
nine men and three women, average age, 34.51 ± 5.98 years 
(range, 25–45 years) observed at the Servizio di Immunovi-
rologia Oculare, Dipartimento di Scienze Oftalmologiche, 
Università degli Studi di Roma “La Sapienza”, Rome, Italy. 
The diagnosis of Behçet’s disease was formulated according 
to the criteria established by the International Study Group 
for Behçet’s disease.24

Eleven of the patients suffered from recurrent diffuse 
uveitis with retinal vasculitis, and one from recurrent ante-
rior uveitis and diffuse necrotizing scleritis. Before being 
included in the study, seven patients had been treated with 
immunosuppressive therapy (either cyclosporine A 5 mg/kg 
per day, azathioprine 100 mg/day, methotrexate 15–
20 mg/week, chlorambucil 0.1–0.2 mg/kg per day, colchicine 
1 g/day, or interferon α 3 million units three times/week, or 
a combination of these drugs) and corticosteroids. One 
patient had received immunosuppressive therapy and non-
steroidal anti-infl ammatory drugs (NSAIDs) because of 
osteonecrosis in the ankles and knees.

All of the patients were followed up by us at least monthly 
for 1 year before being included in the study and were 
considered either unresponsive or poorly responsive to the 
standard therapy, showing at least two recurrences in the 
last year of the above-reported treatment. After a complete 
work-up, including testing for complete blood count, eryth-

rocyte sedimentation rate, chest X-ray, purifi ed protein 
derivative (PPD), urinalysis, kidney and liver function, 
C-reactive protein, and autoimmune antibodies (nucleus, 
dsDNA, antineutrophil cytoplasmic) and after informed 
consent was obtained, all patients were treated with infl ix-
imab intravenously at a dose of 5 mg/kg at time 0, after 14 
days, monthly for an additional 4–6 months or according to 
the clinical response, and every 45–60 days thereafter.

All patients received infl iximab while no ocular or extra-
ocular lesions were present. The daily corticosteroid dose 
was gradually tapered according to the clinical course of the 
disease, considering both the ocular and the extraocular 
symptoms of Behçet’s disease. Previously, immunosuppres-
sive therapy had been stopped in six of the patients, and the 
others were receiving methotrexate 15 mg/week parenter-
ally or azathioprine 50 mg/day orally. All patients were 
examined at days 7, 14, and 21 after infl iximab initiation and 
then monthly, unless otherwise indicated by the clinical 
course of the disease. The number of uveitis recurrences, 
the mean daily steroid dose administered for any reason to 
the patients, and any extraocular lesions that occurred 
during an equal period of time before and while on infl ix-
imab therapy were recorded and reported as means ± SD. 
Visual acuity at the beginning of infl iximab therapy and at 
the end of follow-up was recorded and considered stable if 
it did not change by at least one line from baseline, increased 
if it showed at least one line of improvement, and decreased 
if it showed at least one line of decrease.

During infl iximab therapy the following examinations 
were performed every 3 months: complete blood count, 
erythrocyte sedimentation rate, kidney and liver function, 
C-reactive protein, urinalysis, and autoimmune antibodies, 
as was done before infl iximab administration.

The reported parameters were compared between equal 
periods of time before and while on infl iximab therapy. The 
Student t test for paired data was used for statistical analy-
sis. P values lower than 0.05 were considered statistically 
signifi cant.

Results

Table 1 reports the ocular features of the patients before 
and during infl iximab therapy. The mean follow-up of the 
patients after initiation of infl iximab was 16.67 ± 7.63 months 
(range, 2–30 months; median, 15 months). All patients but 
one (11 cases, 91.6%) showed a reduction in the number of 
relapses per month of therapy, and the mean relapses per 
month decreased signifi cantly from 0.35 ± 0.17 to 0.12 ± 0.17 
(t = 5.647, P < 0.001). The only patient who did not show a 
reduction in the number of relapses between before and 
during treatment with infl iximab was the one who had to 
stop therapy because of the onset of pulmonary tuberculo-
sis 2 months after starting infl iximab (after three infusions). 
Before starting therapy he had displayed a negative chest 
X-ray and unremarkable PPD. However, at the time of 
PPD testing the patient was on cyclosporine A 5 mg/kg per 
day, colchicine 1 g/day, and prednisone 30 mg/day. The 
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patient was treated successfully with isoniazid 300 mg/day, 
ethambutol 1200 mg/day, piraldine 1500 mg/day, and rifam-
picin 600 mg/day, with complete resolution of his pul-
monary lesions. Further immunosuppressive therapy was 
avoided because of the patient’s refusal to take antituber-
culosis chemoprophylaxis for 6 months after computed 
tomographic documentation of the complete resolution of 
the pulmonary lesions.

In the 11 patients taking corticosteroids continuously 
before starting infl iximab, the mean daily dose of cortico-
steroids was reduced from 24.33 ± 10.84 to 8.97 ± 6.81 mg/
prednisone per day (t = 5.623, P < 0.001).

Patient 3, who had displayed anterior uveitis and diffuse 
necrotizing scleritis, showed a resolution of the scleritis with 
scleromalacia after the third infusion of infl iximab. Previous 
immunosuppressive therapy was suspended for six patients 
after infl iximab initiation, while the other patients were 
treated simultaneously with methotrexate 15 mg/week 
(patients 2 and 5) or azathioprine 50 mg/day (patients 7, 8, 
11, and 12).

While the patients were on infl iximab therapy, visual 
acuity remained unchanged in 21 of the 24 eyes studied 
(87.50%) and improved in three eyes (12.50%).

Patient 1 stopped taking infl iximab because of pulmo-
nary tuberculosis. During the 2 months of follow-up after 
infl iximab cessation, he developed one ocular relapse, and 
the mean daily dose of prednisone was increased from 20 
to 27.51 mg/day. Patient 4 was lost to follow-up after 13 
months of therapy, and patient 8 decided to suspend the 
therapy 14 months after infl iximab initiation. Patient 7 
wanted to stop therapy after 18 months because of head-
ache, although both neurologic examination and nuclear 
magnetic resonance results were negative, and the head-
ache seemed to be unrelated to the therapy. In the 8 months 
of additional follow-up, this patient presented with 0.50 
relapse/month, while during the treatment she had pre-
sented with 0.11 relapse/month. The mean daily dose of 
steroids had been increased from 10.98 mg/day of predni-
sone during infl iximab therapy to 19.90 mg/day of predni-
sone after stopping infl iximab, although the headache 
persisted and neurologic examination and nuclear magnetic 
resonance continued to show negative results.

Eight patients are still on treatment with infl iximab 
(mean treatment duration, 19.12 ± 7.12 months; median, 18 
months), and three of the eight have been relapse-free since 
starting the therapy.

Before infl iximab administration, all of the patients had 
presented with a mean number of BD extraocular lesions 
(oral ulcers, arthralgia, erythema nodosum, hydrarthrosis) 
of 2.83 ± 3.61, while during treatment the mean occurrence 
of extraocular symptoms was 1.50 ± 2.35 (t = 2.345, P = 
0.039). BD-related extraocular manifestations before and 
during infl iximab treatment are reported in Table 1.

Side effects were observed in four patients (33.33%). 
One developed pulmonary tuberculosis (8.33%); one, her-
petic keratitis and a subsequent episode of otitis; one, severe 
nonocular herpetic infection; and the last, recurrent urinary 
infections. It is of note that in two of these patients who 

developed side effects presumably related to infl iximab 
administration, subsequent infl iximab infusions were 
delayed, and during this period the patients showed an 
ocular relapse (15 and 18 days after the scheduled time for 
infusion).

C-reactive protein was checked every 3 months and 
remained at normal levels in all patients throughout the 
follow-up. No patient developed autoantibodies (nucleus, 
dsDNA, or antineutrophil cytoplasmic), any autoimmune 
disease, or thromboembolic events throughout the follow-
up.

Discussion

Behçet’s disease is a potentially sight-threatening condition 
and is considered one of the ocular diseases in which immu-
nosuppressive therapy is necessary to preserve visual acuity.2,3 
Standard immunosuppressive agents, such as chlorambucil, 
cyclophosphamide, and azathioprine, as well as new more 
recently introduced immunomodulator agents, such as 
cyclosporine A and interferon α, have proven effective in the 
treatment of the ocular manifestations of BD.2,3,25–30 Never-
theless some cases become unresponsive to those treat-
ments, or the onset of side effects compels reduction of the 
doses or withdrawal from the therapy. Recently, infl iximab, 
an anti-TNFα monoclonal antibody, has proven effective in 
the treatment of some cases of Behçet’s disease9–19 as well as 
of refractory uveitis and scleritis.31

Three studies on larger numbers of patients have been 
carried out. Sfi kakis and colleagues16 demonstrated the effi -
cacy of infl iximab as a single infusion in 25 patients with 
BD, achieving a complete resolution of vitreitis and retinitis 
28 days after the infusion and a resolution of the cystoid 
macular edema in 90% of the cases; a complete remission 
of the disease was observed in 60% of the 15 patients who 
received additional infl iximab infusion. Ohno et al.15 
reported that 13 patients treated with infl iximab 5 or 10 mg/
kg showed a signifi cant decrease in the mean frequency of 
ocular attacks and a reduction in the occurrence of extra-
ocular manifestations of BD. All of the patients in this study 
developed infl iximab-related side effects, mainly infections 
(53%); one patient (7.89%) developed pulmonary tubercu-
losis.15 In an open-label trial carried out in Turkey by Tugal-
Tutkun et al.17 on 13 patients, statistically signifi cant 
reductions in uveitis recurrences, the mean daily dose of 
prednisolone administered, and the occurrence of oral 
ulcers were observed. Nevertheless, during the infusion 
period only four patients remained attack-free (30.7%), and 
during the entire follow-up period (54 weeks, 21 weeks after 
infl iximab cessation), only one patient did not show any 
ocular relapse.17

We also found in our patients a satisfactory control of 
the ocular manifestations of BD, achieving a signifi cant 
reduction in the mean number of ocular relapses in 91.6% 
of patients (P < 0.001). The only patient who did not show 
a difference in the ocular relapse per month rate between 
before and after infl iximab therapy was treated for only 
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2 months (three infusions) because of the occurrence of 
pulmonary tuberculosis.

Infl iximab therapy made it possible for us to reduce the 
mean daily steroid dose administered to our patients, com-
pared with the dosages taken during previous standard 
immunosuppressive treatments (P < 0.001). In this cumula-
tive dose, we included the steroids administered for both 
ocular and extraocular manifestations, because it is usually 
impossible to differentiate in a patient with two given local-
izations of BD reactivation the amount of steroids needed 
to treat just one of the two manifestations.

Visual acuity remained stable in 87.5% of the eyes and 
increased in 12.5%, thus confi rming good control of the 
ocular infl ammation, although the limited follow-up and 
number of patients make it diffi cult to reach defi nite conclu-
sions. The extraocular manifestations of BD were also 
signifi cantly reduced by infl iximab therapy (P = 0.039), as 
reported also by other authors.9,13,17,32,33

Infl iximab has been proven effective in the treatment of 
rheumatoid arthritis and Crohn’s disease.20–22 In patients 
with such diseases, infl iximab has reduced C-reactive protein 
and proinfl ammatory cytokines such as interleukin-6 and 
TNFα.34 Santos Lacomba et al.7 demonstrated that TNFα 
participates actively in the pathogenesis of clinical uveitis, 
and recently Perez-Guijo et al.35 have reported an increased 
concentration of TNFα in the aqueous humor of patients 
with HLAB27-associated uveitis.

Nevertheless, a recent review on the safety of TNFα has 
shown that patients treated with TNFα antagonist are 
subject to an increased risk of serious infections compared 
with the general population, but the rate was similar to 
that in rheumatoid arthritis patients treated with other 
disease-modifying agents. In particular, reactivation of 
latent tuberculosis can occur.36–38 In our patient who devel-
oped tuberculosis, chest X-ray and PPD skin testing were 
both negative before infl iximab administration. It is well 
known that rheumatoid arthritis decreases the PPD 
response,38 but this decrease may also be due to the admin-
istration of several immunosuppressive agents given to the 
patient in combination with high doses of systemic steroids. 
In conclusion, no defi nite conclusion can be drawn as to 
whether the tuberculosis developed by our patient should 
be considered a new infection or reactivation of a latent 
infection.

A question has also been raised about maintenance 
therapy with infl iximab for BD-affected patients. In our 
experience, only the patient who wanted to stop therapy 
and another who was compelled to do so because of tuber-
culosis presented in the posttreatment period a course of 
disease similar to or worse than that reported during infl ix-
imab therapy, in terms of the number of relapses and the 
mean daily dose of steroids. Furthermore, we also observed 
that in two patients who delayed the schedule of infl iximab 
infusion because of the occurrence of side effects (infec-
tions), a uveitis relapse occurred after a mean time of 16.5 
days. These observations, as well as those reported by other 
authors,17 may strengthen the hypothesis that maintenance 
therapy with anti-TNFα agents is warranted in patients with 

BD after the induction phase of therapy in order to achieve 
prolonged control of the disease. Further multicenter 
studies are necessary to fully elucidate the best treatment 
regimen, possibly pulse therapy in cases of relapsing or 
chronic BD, and the duration of maintenance therapy with 
infl iximab for patients with Behçet’s disease.

Infl iximab seems to be a useful alternative therapy for 
patients with sight-threatening uveitis unresponsive to the 
standard immunosuppressive therapy. A long-term follow-
up of these patients and the experience drawn from the 
treatment of patients with other similar autoimmune dis-
eases may clarify the real toxicity of infl iximab and, eventu-
ally, determine its possible use as a fi rst-line treatment for 
Behçet’s disease.
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