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Purpose: This study aimed to evaluate the long-term efficacy and safety of infliximab (IFX) and 

cyclosporine (CsA) combination therapy for refractory uveoretinitis in Behçet’s disease (BD).

Patients and methods: The study involved a retrospective review of the medical records 

of 11 patients with Behçet’s uveoretinitis refractory to conventional treatment who had been 

treated with IFX+CsA combination therapy. The frequency of ocular inflammatory attacks and 

a Behçet’s disease ocular attack score 24 (BOS24) were used as indices for the evaluation of 

efficacy during each 6-month period prior to and following initiation of therapy. For the assess-

ment of safety, adverse events (AEs) were recorded throughout the treatment period.

Results: The patients had received IFX+CsA combination therapy for 5.6±2.3 years. The 

frequency of ocular attacks per 6-month period decreased markedly from 2.9±1.6 during the 

baseline period to 0.6±0.9 during months 1–6, 0.5±0.9 during months 7–12, 0.3±0.5 during 

months 13–18, 0.3±0.7 during months 19–24, and 0.0±0.0 thereafter (P=0.003). The BOS24 

score per ocular attack significantly decreased from 5.2±2.4 during the baseline period to 1.5±2.1 

during months 1–6, 1.7±3.1 during months 7–12, 1.6±2.9 during months 13–18, and 0.4±1.0 

during months 19–24 (P=0.002). No serious AEs were observed, with the exception of urinary 

tract infection and cataract progression. Two patients exhibited transient elevation of the serum 

creatinine level, which was normalized following a reduction in the dose of CsA.

Conclusion: For refractory Behçet’s uveoretinitis, IFX+CsA combination therapy offers a 

promising treatment option as it appears to have an acceptable safety profile and can reduce the 

frequency and severity of ocular inflammatory attacks over a long period of time.
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Introduction
Behçet’s disease (BD) is a rare chronic systemic inflammatory disorder of the blood 

vessels and tissues, which is characterized by relapsing and remitting episodes of 

oral aphthous ulcers, genital ulcers, skin lesions, and uveoretinitis.1,2 Uveoretinitis in 

BD manifests as anterior uveitis, posterior uveitis, or panuveitis and is composed of 

a chronic or long-lasting background inflammation and episodic acute inflammation 

(ocular attack). As the ocular tissue is irreversibly damaged by repeated ocular attacks, 

BD has long been a principal cause of blindness as a result of certain patients being 

refractory to conventional immunosuppressive therapy.3,4

Tumor necrosis factor-alpha (TNFα) is a proinflammatory cytokine and the 

increased production of TNFα is known to be associated with higher activity of ocular 

symptoms in patients with BD.5 The advent of the use of infliximab (IFX), a chimeric 

monoclonal antibody against TNFα, has had a substantial impact on the clinical course 
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of Behçet’s uveoretinitis and has markedly improved visual 

outcomes, as it can reduce the frequency of ocular attacks 

and preserve vision in eyes otherwise resistant to standard 

immunosuppressive therapy.6–8 Upon the integration of IFX 

therapy into the treatment paradigm of BD-related uveitis, 

the primary concern of uveitis specialists has been the short-

term efficacy of IFX therapy on recalcitrant ocular inflam-

mation. However, multiple lines of evidence have supported 

the beneficial effects of IFX in the treatment of Behçet’s 

uveoretinitis, which has increased interest in its long-term 

efficacy and safety.9

IFX contains ~25% mouse-derived amino acids and thus 

is considered to produce an immune response to itself, termed 

immunogenicity. For a situation in which TNFα inhibitors, 

including IFX, are recognized by the immune system as a 

foreign protein, anti-drug antibodies (ADAs) can be gener-

ated and cause unfavorable effects on the clinical course, 

including the loss of response and infusion reactions.10–12 

Accordingly, the concomitant use of immunomodulatory 

agents with TNFα inhibitors is recommended to reduce ADA 

formation in the management of rheumatoid arthritis, spon-

dyloarthritis, psoriasis, and inflammatory bowel diseases.11 

However, to date, there is little evidence in the English 

literature on the impact of combination therapy using IFX and 

immunomodulatory agents on the long-term clinical course 

of BD-associated uveoretinitis.13 Therefore, the present study 

aimed to evaluate the efficacy and safety of combined therapy 

with IFX and cyclosporine (CsA) (IFX+CsA) in patients with 

BD with refractory uveoretinitis.

Materials and methods
study design and inclusion/exclusion 
criteria
In this retrospective study, the medical records of patients 

who had been diagnosed with Behçet’s uveoretinitis were 

reviewed. The diagnostic criteria used were as defined by 

the BD Research Committee of Japan for the diagnosis of 

BD.14 Data extracted from the medical records of patients 

included age, gender, best-corrected visual acuity (BCVA), 

intraocular inflammation according to the National Eye 

Institute criteria adapted by the Standardisation of Uveitis 

Nomenclature Working Group,15,16 systemic medications, and 

adverse events (AEs). The inclusion criteria were as follows: 

patients had uncontrolled relapse of ocular inflammation 

following conventional immunosuppressive treatment, a 

follow-up period of .6 months preceding the initiation of 

IFX+CsA combination therapy, and initiation of IFX+CsA 

combination therapy between January 2006 and March 2010. 

The exclusion criteria were as follows: the presence of 

inflammatory ocular diseases other than Behçet’s uveoreti-

nitis, systemic inflammatory conditions other than BD, and 

a history of anti-TNFα therapy. This study was approved by 

the Institutional Review Board of Kobe University Graduate 

School of Medicine and adhered to the tenets of the Declara-

tion of Helsinki. The Institutional Review Board exempted 

us from obtaining patients’ consent as this retrospective chart 

review used de-identified data.

Treatment and outcome variables
IFX was administered intravenously at a dose of 5 mg/kg 

in weeks 0, 2, and 6 as induction therapy and then every 

8 weeks. CsA was dosed concomitantly with IFX according 

to a gradual dose adjustment scheme. The dose of CsA and 

local corticosteroids used for ocular inflammation was left 

to the discretion of the attending ophthalmologists. Prior 

to IFX+CsA therapy, rheumatologists performed systemic 

evaluation, which included taking a history of allergies, 

a tuberculin skin test with purified protein derivative (or 

interferon-gamma release assay), electrocardiography, chest 

computed tomography, viral infection, and cancer. The effi-

cacy of IFX+CsA therapy was assessed by the frequency and 

severity of ocular inflammatory attack. Ocular inflammatory 

attack was defined as an acute or sudden-onset worsening 

ocular inflammation, and the frequency of ocular inflam-

matory attack per 6-month period was used as the primary 

outcome measure. As an ocular attack may occur only in one 

eye, simultaneous bilateral ocular attacks were counted as 

two ocular attacks. The severity of each ocular inflammatory 

attack was quantified using the Behçet’s disease ocular attack 

score 24 (BOS24) scoring system, which is a scoring system 

developed by Kaburaki et al17 based on intraocular inflamma-

tory findings, with 24 being the highest worst score. Safety 

was assessed using the information provided by attending 

ophthalmologists and rheumatologists who documented 

serious AEs and any AEs possibly related to the therapy. 

The BOS24 score per ocular attack, BCVA, and AEs were 

designated as secondary outcome measures in the study.

statistical analyses
The frequency of ocular attacks was evaluated on a per patient 

basis. Numerical data are provided as the mean±standard 

deviation unless otherwise specified, and missing data 

were imputed using the last observation carried forward 

method. Decimal BCVAs determined using the Landolt C 

chart were converted to a logarithm of the minimum angle 

of resolution (logMAR) BCVAs, as reported previously.18 
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For convenience, light perception and no light perception 

were regarded as a logMAR BCVA of 4.00 and 5.00, respec-

tively, in this study. Statistical analyses were performed using 

SPSS software version 24.0 (IBM Corporation, Armonk, 

NY, USA). Linear mixed models analysis was used to assess 

the change of variables over time. P,0.05 (two-sided) was 

accepted as statistically significant in each analysis.

Results
Of the 14 consecutive BD patients who received IFX+CsA 

combination therapy for refractory uveoretinitis at Kobe 

University Hospital, treatment for three of the patients had 

commenced at another hospital. Therefore, the remaining 

11 patients met the criteria of the study. The patients’ char-

acteristics at baseline, at the start of IFX+CsA therapy, are 

presented in Table 1. The patients had received IFX+CsA 

combination therapy for .3 years (ranging between 3 

and 9 years), with the exception of one patient who was 

lost to follow-up due to moving out of the area at 1 year, 

and the mean duration of IFX+CsA combination therapy 

was 5.6±2.3 years. The induction dose of CsA was 

152.3±56.4 mg/day (2.52±1.03 mg/kg/day), and the dose 

was reduced in the maintenance phase to 113.6±51.7 mg/day 

(1.88±0.95 mg/kg/day) at month 12 and to 88.6±32.3 mg/day 

(1.44±0.54 mg/kg/day) at month 24.

Figure 1 shows the change of frequency over time fol-

lowing commencement of IFX+CsA combination therapy. 

The frequency of ocular attacks per 6 months decreased 

considerably from 2.9±1.6 during the baseline period to 

0.6±0.9 during months 1–6 and then tapered to 0.5±0.9 during 

months 7–12, 0.3±0.5 during months 13–18, 0.3±0.7 during 

months 19–24, and 0.0±0.0 thereafter (P=0.003). The BOS24 

score per ocular attack decreased significantly from 5.2±2.4 

during the baseline period to 1.5±2.1 during months 1–6, 

1.7±3.1 during months 7–12, 1.6±2.9 during months 13–18, 

and 0.4±1.0 during months 19–24 (P=0.002) (Figure 2). The 

logMAR BCVA in the right eye was 1.15±1.58 at base-

line, 1.19±1.79 at 12 months, and 1.13±1.77 at 24 months 

(P=0.047). The logMAR BCVA in the left eye was 0.90±1.48 

at baseline, 0.77±1.50 at 12 months, and 0.85±1.65 at 

24 months (P=0.097). Following a 2-year treatment period 

with IFX+CsA, the logMAR BCVA remained unchanged 

or improved in 82% (9/11) of patients. Changes in Snellen-

equivalent visual acuities are presented in Table 2.

No serious AEs were documented, with the exception 

of urinary tract infection (n=1) and significant cataract 

progression (n=1). As a minor AE, two patients exhibited 

transient elevation of the serum creatinine level, which nor-

malized following a dose reduction of CsA. No other AEs, 

such as infusion reaction or upper airway inflammation, 

were reported.

Discussion
In the present study, IFX+CsA combination therapy was 

well tolerated and led to significant long-term reductions in 

the frequency and severity of ocular inflammatory attacks 

in patients with refractory Behçet’s uveoretinitis. No loss of 

response to IFX+CsA combination therapy was observed and 

none of the patients discontinued therapy due to AEs dur-

ing the treatment period. These results are likely to improve 

current understanding of the management of Behçet’s 

uveoretinitis.

The frequency of ocular attacks per 6-month period was 

decreased significantly by IFX+CsA combination therapy 

from 2.9 during the baseline period to 0.0 at 24 months in the 

study. As reported previously, IFX therapy with or without 

immunomodulatory agents is efficacious in managing refrac-

tory uveoretinitis in patients with BD.6,7,9,19–24 Ohno et al6 

conducted a prospective study and reported the short-term 

efficacy of IFX (5 mg/kg) monotherapy in seven patients with 

BD with refractory uveoretinitis. Following treatment, the 

mean number of ocular attacks per 14-week period decreased 

from 3.79 to 0.98. Another prospective study of 13 patients 

with BD by Tugal-Tutkun et al19 demonstrated that IFX 

therapy combined with corticosteroids and/or azathioprine 

Table 1 Patients’ characteristics at baseline

number of patients 11
age (years)* 45.1±8.6
gender, male (%)/female (%) 8 (73)/3 (27)
logMar BCVa*

right eye
left eye

1.15±1.58
0.90±1.48

Number of ocular inflammatory attacks during the last 
6 months*

2.9±1.6

BOs24 score/ocular attack during the last 6 months* 5.2±2.4
Previous systemic treatment, n (%)

Csa+Col
Csa+Cs
Csa
Csa+nsaiD
Csa+Col+nsaiD
Csa+Col+Cs
Csa+Col+adalimumab**

4 (36)
2 (18)
1 (9)
1 (9)
1 (9)
1 (9)
1 (9)

Notes: *Data are presented as the mean±standard deviation. **adalimumab was 
used for the treatment of extraocular symptoms, and adalimumab was discontinued 
following the initiation of iFX+Csa combination therapy.
Abbreviations: logMar, logarithm of the minimum angle of resolution; BCVa, 
best-corrected visual acuity; BOs24, Behçet’s disease ocular attack score 24; 
Csa, cyclosporine; Col, colchicine; Cs, corticosteroid; nsaiD, non-steroidal anti-
inflammatory drug; IFX, infliximab.
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significantly reduced the frequency of ocular attacks per 

22-week period from 2.4 to 1.0. The efficacy of IFX therapy 

has also been appraised in large-scale studies. Okada et al7 

prospectively evaluated the 1-year efficacy of IFX therapy 

on refractory uveoretinitis in 63 patients with BD. The study 

showed an improvement of uveoretinitis in 69% (33/48) of 

the patients and a decrease in the number of ocular attacks per 

6-month period from 2.66 to 0.79. Takeuchi et al9 conducted 

a multicenter retrospective study to evaluate the long-term 

efficacy of IFX for the treatment of 164 patients with Behçet’s 

uveoretinitis and showed that the beneficial effect of IFX on 

the frequency of ocular attacks was maintained irrespective 

Figure 1 effect of iFX+CsA combination therapy on the frequency of ocular inflammatory attacks. The frequency of ocular inflammatory attacks, assessed by the mean 
number of ocular attacks per 6-month period, decreases significantly following the initiation of IFX+Csa combination therapy (P=0.003, linear mixed models analysis). 
Data are presented as the mean±standard deviation.
Abbreviations: IFX, infliximab; CsA, cyclosporine; M, months.

Figure 2 effect of iFX+CsA combination therapy on the severity of ocular inflammatory attacks. IFX+CsA combination therapy significantly decreased the severity of ocular 
inflammatory attack as evaluated by the mean BOS24 value in each ocular attack (P=0.002, linear mixed models analysis). Data are presented as the mean±standard deviation.
Abbreviations: IFX, infliximab; CsA, cyclosporine; BOS24, Behçet’s disease ocular attack score 24; M, months.
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of the duration of IFX treatment. However, these two large-

scale studies contained subjects who underwent combination 

therapy with IFX and immunomodulatory agents which 

included CsA; therefore, the true effect of IFX on Behçet’s 

uveoretinitis in a large cohort remains to be fully elucidated. 

A 1-year follow-up study of 124 patients with BD aiming 

to assess the efficacy of anti-TNFα therapy in refractory 

uveitis by Calvo-Rio et al8 has the same problem, although 

the study showed overall efficacy of anti-TNFα therapy. We 

integrated these data and normalized them using a back-of-

the-envelope calculation in order to compare them with data 

from the present study. The mean frequency of ocular attacks 

in the previous studies was comparable to that of the present 

study prior to treatment (3.0 vs 2.9), whereas the frequency 

was lower in the present study than in the previous studies 

(0.8 vs 0.0) following treatment. The reason for the superior 

efficacy in the outcome of the present study may be due to the 

following: 1) concomitant CsA use reduced ADA formation 

and prevented secondary non-response; 2) CsA acted as an 

additional immunosuppressant to IFX; or 3) both.

Another index used in the evaluation of the efficacy of 

IFX+CsA combination therapy in the present study was 

the BOS24 score per ocular attack.17 The mean BOS24 

score per ocular attack was reduced immediately following 

IFX+CsA combination therapy and gradually decreased 

over 24 months, which indicates that IFX+CsA combina-

tion therapy was also effective in reducing the magnitude 

of ocular inflammatory attack in Behçet’s uveoretinitis. 

In the clinical practice of systemic inflammatory disease, 

an established scoring system is utilized for the assessment 

of disease activity, such as the Disease Activity Score of 28 

for rheumatoid arthritis and the Ankylosing Spondylitis Dis-

ease Activity Score for axial spondyloarthritis.25,26 For BD, 

the Behçet’s Disease Current Activity Form (BDCAF) 

has been used for this purpose; however, the BDCAF is a 

question-based subjective scoring system for clinical mani-

festations, including fatigue, headache, and oral aphthous 

ulcers.27,28 By contrast, the BOS24 scoring system has an 

advantage in that it can provide detailed objective informa-

tion on the activity of ocular inflammation. The usefulness 

of the BOS24 scoring system was validated in a previous 

retrospective study. Tanaka et al29 analyzed 50 patients with 

ocular BD and found that the total BOS24 score over a 5-year 

period was an independent factor for BCVA deterioration. 

Kaburaki et al17 reported that the mean BOS24 score in each 

ocular attack decreased from 5.8 during the baseline period to 

4.0 during the 19–24 months following IFX therapy. As the 

mean BOS24 score per ocular attack during the same time 

period was 5.2 and 0.4, respectively, in the present study, 

IFX+CsA combination therapy may also be more effective 

in reducing the magnitude of ocular inflammation in BD.

In theory, the additional use of CsA with IFX can attenu-

ate the formation of anti-IFX antibodies and thereby exerts 

a prophylactic effect on IFX-induced AEs. As expected, 

the overall incidence of AEs was lower in the present study 

compared with that of previous studies. The incidence of AEs 

in the present study was 36% (4/11), and 50% of these were 

serious cases as both patients were hospitalized for treatment 

(cataract surgery is usually performed in an inpatient setting 

at Kobe University Hospital). This figure is similar to that 

reported in the previous studies: a score of 35% was reported 

in the retrospective analysis of 164 patients,9 while 46% was 

Table 2 Changes in snellen-equivalent visual acuities after iFX+Csa combination therapy

BCVA Baseline 6 months 12 months 18 months 24 months

OD

,2/200 2 (18) 2 (18) 2 (18) 2 (18) 2 (18)

2/200 to ,20/200 1 (9) 1 (9) 2 (18) 1 (9) 1 (9)

20/200 to ,20/40 3 (27) 3 (27) 1 (9) 2 (18) 2 (18)

20/40 to ,20/20 3 (27) 1 (9) 2 (18) 2 (18) 3 (27)

$20/20 2 (18) 4 (36) 4 (36) 4 (36) 3 (27)

Os

,2/200 1 (9) 1 (9) 1 (9) 2 (18) 2 (18)

2/200 to ,20/200 2 (18) 1 (9) 1 (9) 1 (9) 0 (0)

20/200 to ,20/40 2 (18) 3 (27) 2 (18) 2 (18) 2 (18)

20/40 to ,20/20 4 (36) 2 (18) 3 (27) 2 (18) 2 (18)

$20/20 2 (18) 4 (36) 4 (36) 4 (36) 5 (45)

Note: Data are provided as the number of eyes (percentage).
Abbreviations: IFX, infliximab; CsA, cyclosporine; BCVA, best-corrected visual acuity (Snellen-equivalent); OD, right eye; OS, left eye.
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reported in the prospective analysis of 63 patients.7 Infu-

sion reaction is one of the most common IFX-related AEs, 

and the frequency was reported to be 12.3% in a real-world 

practice of 1,632 patients with rheumatic conditions.30 In the 

present study, no infusion reaction was observed over the 

mean duration of 5.6 years. This is likely to be attributed to 

the concomitant use of CsA; however, the effect of CsA on 

ADA formation in the present study is unknown, as serum 

anti-IFX antibody levels were not measured. To maintain 

both the efficacy and safety, lower daily CsA doses were 

selected for combination with IFX: the mean CsA dose 

was 113.6 mg/day (1.88 mg/kg/day) at 12 months and 

88.6 mg/day (1.44 mg/kg/day) at 24 months, which may have 

led to the absence of CsA-related AEs in the study.

There were a number of limitations in the present study. 

First, CsA was coadministered with IFX despite there being 

insufficient evidence supporting the beneficial effects of CsA 

on disease management compared with methotrexate in rheu-

matic conditions.11 This was due to restrictions in the health care 

system in Japan. The current public Japanese medical insurance 

system only covers CsA for the treatment of Behçet’s uveoreti-

nitis. Second, as discussed earlier, the levels of serum TNFα, 

IFX, and anti-IFX antibodies were not measured by the current 

Japanese medical insurance system for the same reason. The 

detection of ADAs is not standardized due to the lack of an ideal 

assay to measure serum levels of the drug itself, free ADAs, 

and the drug–ADA complex.31 In addition, binding assays, 

including ELISA, do not provide information concerning the 

function of ADAs or the drug–ADA complex.32 Consequently, 

the mechanism by which the combined use of IFX and CsA 

contributed to good clinical courses in the present study remains 

to be elucidated. Finally, the small sample size and retrospective 

nature of this study are likely to affect the results. For instance, 

the frequency of AEs may be underestimated as the clinical data 

were not collected in a designated manner and the small sample 

size precluded the evaluation of low-frequency AEs.

Conclusion
IFX+CsA combination therapy may offer a promising treat-

ment option for refractory Behçet’s uveoretinitis as it can 

decrease the frequency and severity of ocular inflammatory 

attacks with acceptable safety on a long-term basis. We hope 

that a future large-scale prospective cohort study would be 

conducted to confirm the efficacy and safety of IFX+CsA 

combination therapy for refractory uveoretinitis in BD.

Disclosure
The authors report no conflicts of interest in this work.
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