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Timing of recurrent uveitis in patients with Behçet’s
disease receiving infliximab treatment

Yukiko Yamada, Sunao Sugita, Hiroyuki Tanaka, Koju Kamoi, Hiroshi Takase,
Manabu Mochizuki

ABSTRACT
Aim To investigate the relationship between recurrence
of uveitis and timing of infliximab in patients with
Behçet’s disease.
Methods Charts were retrospectively reviewed for 23
patients with refractory uveoretinitis associated with
Behçet’s disease treated using infliximab at our hospital.
Infliximab was administered by intravenous infusion at
weeks 0, 2 and 6, and every 8 weeks thereafter. The
relationship between recurrence of uveitis and infliximab
infusion was analysed.
Results Mean duration of infliximab treatment for the 23
patients was 20 months, and the mean number of
infliximab infusions was 12. Recurrent uveitis was seen
during treatment in 13 of 23 patients, with no
recurrences in the remaining 10 patients. Two patients
developed recurrence soon after starting treatmentdfor
example, first recurrence after starting infliximab was on
day 19 or day 29, but the other 11 patients experienced
recurrences after 5e6 months of infliximab treatment.
As regards the timing of recurrences following infliximab
infusion, 10 of the 13 patients developed recurrences
w5 weeks after infliximab infusion. Recurrent uveitis in
these patients most often occurred during weeks 7e8
after infusion. However, three of the patients developed
recurrent uveitis at various times, for example in weeks
1, 4, 7 and 8 after infliximab infusion.
Conclusion Infliximab is effective for suppressing
recurrence of uveitis in Behçet’s disease, but responses
to infliximab differ among patients. Careful observation
following infliximab infusion is necessary to manage the
recurrence of uveitis during treatment.

INTRODUCTION
Behçet’s disease is a systemic inflammatory disorder
with recurrent episodes of oral ulceration, intraoc-
ular inflammation (uveitis), skin lesions, genital
ulceration and various other systemic symptoms.1e3

Although the pathogenesis of the disease remains
unclear, a close association between human leuco-
cyte antigen (HLA)-B51 and the disease is universally
recognised.4 Recurrent episodes of uveitis are limited
to the anterior segment of the eye in some patients,
and can be treated using topical corticosteroids.
However, the inflammation affects all intraocular
tissues in the majority of patients, including the
retina andoptic nerve, and treatment of uveoretinitis
is one of the most important issues in ophthal-
mology clinical practice for Japan and Middle-
Eastern andMediterranean countries where Behçet’s
disease is prevalent.2 4 5

The strategy underlying treatment of uveor-
etinitis in Behçet’s disease is focused on two

targets: addressing the acute severe uveoretinitis
affecting the macular and optic nerves using high-
dose systemic corticosteroids; and preventing
recurrent episodes of uveoretinitis using long-term
systemic immunosuppressive agents such as
colchicine, azathioprine, methotrexate, cyclophos-
phamide and ciclosporin.6 7 Although these
conventional immunosuppressive agents are effec-
tive for suppressing uveoretinitis in Behçet’s
disease, a large number of patients do not respond
well to the immunosuppressive treatments and
suffer loss of vision.8

Recent advances in immunology have enabled
the application of various biological agents,
including cytokines and monoclonal antibodies.9e11

Among these biological agents, a chimeric mono-
clonal antibody to tumour necrosis factor
a (TNFa), infliximab, has been used to treat
patients with rheumatoid arthritis12 13 and Crohn’s
disease14 in many countries, with marked efficacy.
In the eye, the efficacy of infliximab treatment
against non-infectious uveitis has been reported in
many countries.15e23 In Japan, clinical trials of
infliximab for refractory uveoretinitis with Behçet’s
disease have been performed,15 and the agent was
approved by the Ministry of Health and Welfare of
Japan in January 2007. Since then, >300 patients
with Behçet’s disease with uveoretinitis have been
treated using infliximab in Japan.
We have treated 34 patients with Behçet’s disease

and refractory uveoretinitis over the past 8 years.
Our clinical experience with infliximab for Behçet’s
disease23 has revealed that the treatment is very
effective, supporting many previous reports.8 15e22

However, a certain number of patients develop
recurrent uveitis even when taking infliximab.
When infliximab-treated patients develop recurrent
uveitis in relation to infliximab infusion is not well
understood. The aim of the present study was,
therefore, to analyse the recurrence of uveitis in
patients with Behçet’s disease receiving infliximab
treatment. Such data would show how the efficacy
of infliximab changes during treatment, and
different patterns of response to infliximab in
treated patients.

PATIENTS AND METHODS
Subjects comprised 23 consecutive patients with
Behçet’s disease treated using infliximab for $6
months at the uveitis clinic of the Tokyo Medical
and Dental University Hospital between September
2000 and October 2008. All episodes of recurrent
uveitis after infliximab treatment were retrospec-
tively collected from the clinical charts of each
patient. Special attention was paid to the following
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items: (1) when recurrent uveitis occurred in rrelation to the
start of infliximab treatment; and (2) the interval between
infliximab infusion and recurrence of uveitis. Recurrence of
uveitis in this study included all types of uveitisdthat is,
anterior uveitis, intermediate uveitis, posterior uveitis and
panuveitis.

Infliximab was administered by intravenous infusion at
a dosage of 5 mg/kg in all except for one case in which 10 mg/kg
was given due to the protocol of an early phase II clinical trial of
the drug. Infliximab infusion was given at day 0, week 2 and
week 6, then every 8 weeks thereafter. All patients were
converted to infliximab due to the ineffectiveness of previous
treatment with various immunosuppressive agents (colchicine,
ciclosporin A) with or without systemic corticosteroids. In
addition, previous treatments such as colchicine, systemic
corticosteroids and ciclosporin A were also converted to inflix-
imab due to their side effects. When infliximab was started,
previous treatment with immunosuppressive agents was
discontinued and systemic corticosteroids were slowly tapered.
This study followed the tenets of the Declaration of Helsinki,
and was approved by the ethics committee of Tokyo Medical
and Dental University.

RESULTS
The mean duration of infliximab treatment for the 23 patients
by April 2009 was 20 months (range, 6e43 months). Table 1
shows: (1) the duration of infliximab treatment; (2) the number
of recurrences while receiving the treatment; (3) the exact
timing of the first recurrence after starting infliximab treatment;
and (4) the total number of infliximab infusions for the patient.
The mean number of infliximab infusions for these patients was

12 (range, 5e25) (table 1). Table 1 also shows treatment before
infliximab administration and concomitant treatment with
infliximab. Among the 23 patients, 10 patients did not develop
any recurrences of uveitis during treatment (table 1). The
remaining 13 patients experienced $1 episode of recurrent
uveitis during treatment (figure 1). Of these 13 patients, two
(cases 17 and 18) developed recurrent uveitis soon after treat-
ment started and showed numerous recurrences. For example,
the first recurrence after starting infliximab was on day 19 in
case 17 and on day 29 in case 18. The remaining 11 patients
showed no recurrences in the first 5 months of treatment. The
majority of these patients started developing attacks of uveitis
at w6 months after starting infliximab treatment, when the
infusion protocol was changed to an interval of every 8 weeks
from a shorter interval according to the treatment protocol for
infliximab (figure 1).
The interval between infliximab infusion and the recurrent

episode of uveitis following infusion in the 13 patients is
summarised in figure 2. From the perspective of the timing of
recurrent uveitis following infliximab infusion, the 13 patients
could be classified into two groups. One group (cases 14, 17 and
18) developed recurrent uveitis at various times after infliximab
infusion. For example, the three patients developed recurrent
uveitis in weeks 1, 4, 7 and 8 after infliximab infusion (figure 2).
The other group developed recurrences at or after w5 weeks

after infliximab infusion. In this group, recurrent uveitis most
often occurred 7 or 8 weeks after infusion, just before the next
infusion of infliximab was due. In some patients (cases 7, 12 and
13), we shortened the interval between infliximab infusions
from 8 weeks to every 6 or 7 weeks, and none of these patients
experienced uveitis attacks after this change.

Table 1 Patient profile for Behcet’s disease with infliximab treatment

Case
Duration of IFX
treatment (months)

No. of IFX
infusions

Recurrences in
6 months before IFX

No. of recurrences
on IFX

First recurrences after
starting IFX (days)

Treatment before IFX
administration Concomitant

Whole
period

Per
6 months

1 30 18 3 1 0.2 180 CsA None

2 43 25 6 1 0.1 270 CsA, PSL (0e30 mg) None

3 42 24 5 2 0.3 210 CsA, Col, PSL (5 mg) Col

4 40 23 5 0 0 e CsA None

5 24 15 3 1 0.3 600 CsA None

6 21 13 0 0 0 e PSL (15 mg) PSL (15/5 mg)

7 23 15 1 3 0.8 180 Col None

8 23 13 6 1 0.3 570 Az, Col, PSL (10 mg) None

9 21 14 0 0 0 e CsA, PSL (10 mg) PSL (10/7 mg)

10 18 11 3 0 0 e CsA, Col None

11 17 11 0 0 0 e CsA, PSL (11 mg) PSL (11/5 mg)

12 17 12 3 3 1.1 200 CsA None

13 17 11 10 2 0.7 240 CsA None

14 16 11 3 5 1.4 150 Col, PSL (10 mg) PSL (7.5/5 mg)

15 15 10 0 2 0.8 200 CsA, PSL (10 mg) PSL (10/2.5 mg)

16 15 10 2 0 0 e Col Col

17 14 9 2 10 4.3 19 CsA Restart CsA after
3 months

18 13 9 1 4 1.9 29 CsA Restart CsA after
8 months

19 13 8 4 1 0.5 280 Col None

20 8 6 5 0 0 e Col None

21 7 5 2 0 0 e Col, PSL (10 mg) PSL (10/6 mg)

22 6 5 0 0 0 e Col None

23 6 5 3 0 0 e Col None

19.5610.6 12.365.7 1.662.3 0.660.9 2406171

Az, azathioprine; Col, colchicine; CSA, ciclosporin A; INX, infliximab; PSL, prednisolone.
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DISCUSSION
The present findings show that infliximab treatment was
effective in suppressing the activities of ocular inflammation in
Behçet’s disease. However, approximately half of our patients
developed recurrent episodes of uveitis after w6 months of
infliximab treatment. Three interpretations are possible. The
first possibility is that rapid discontinuation of previous
immunosuppressive agents and systemic corticosteroids caused
rebound effects, resulting in recurrence. As previously reported,24

patients should be kept on maintenance doses of concomitant
medications to reduce the risk of developing antibodies against
infliximab and for better control of inflammation.
The second possibility is that changing the infusion interval

of infliximab to every 8 weeks after the fourth infusion is too
early. The last possibility involves the appearance of neutralising
antibody to infliximab, human antichimeric antibody (HACA)/
antibodies-to-infliximab (ATI). Which of these represents the
most appropriate possibility remains unclear based on the
available data. Measurement of infliximab concentrations as
well as HACA in the serum will provide direct answers to these
questions.
These data suggest that when infliximab is started, previous

immunosuppressive agents should be tapered carefully or be
given concomitantly at lower dosages. This might help to avoid
the recurrence of uveitis in the first 5e6 months of infliximab
treatment. Concomitant use of other immunosuppressive agents
together with infliximab is suggested to prevent the develop-
ment of HACA. In fact, low-dose methotrexate is given with
infliximab in patients with rheumatoid arthritis.13 Measurement
of HACA in the serum of our patients will provide direct
information on this issue. Measurement using ELISA is known
to be affected if infliximab is present in the serum,25 although
the measurement of ATI in the serum is important. To clarify
whether concomitant immunosuppressive agents are necessary
in Behçet’s disease, a comparison between patients treated with
infliximab monotherapy as in the present study and those
treated with infliximab together with other immunosuppressive
agents would be helpful.
As for the timing of recurrent uveitis after infliximab infusion,

our patients could be divided into two subgroups. The first
group showed no correlation between infusion and recurrence.
Recurrence could develop at any time after infliximab infusion,
which thus appears ineffective in these patients. Conversely,
many patients (10 of our 13 patients) developed recurrent uveitis
a few days before the scheduled infusions at 8 weeks (figure 2).
Most of these patients showed recurrence of uveitis in week 7 or
8, just before the next infusion was due. This suggests that
serum concentrations might have been too low to suppress
recurrence by 7 or 8 weeks after infusion in these patients.
Measurement of serum concentrations of infliximab is also
necessary to clarify this possibility, and is currently underway in
our laboratory. In fact, recent studies have examined the phar-
macokinetics of infliximab in other diseases.26e29

Some patients (cases 14, 17 and 18 in figure 2) were considered
unresponsive to infliximab. Although infliximab treatment was
not stopped for these patients, ciclosporin and/or prednisolone
was actually added as concomitant treatment. These patients
responded after adding ciclosporin and/or prednisone, but uveitis
attacks were not completely stopped. However, the number of
uveitis attacks and disease activity were actually reduced
compared with infliximab treatment. Inflammatory cytokines
other than TNFa were considered to be related to disease
activity in these patients. If such patients had developed severe

Figure 1 Recurrences of uveitis throughout follow-up. Recurrence of
uveitis was seen in 13 of 23 patients during the follow-up period. Two
patients (cases 17 and 18) developed recurrence of uveitis soon after
treatment started, while the remaining patients developed recurrence
after 5e6 months of infliximab treatment. Arrows (open) indicate uveitis
attacks and arrowheads (black) indicate infliximab infusion.

Figure 2 Interval between scheduled infusion and recurrence of
uveitis. The infusion interval was basically every 8 weeks. For each
infusion interval, the timing of recurrent uveitis from the last infliximab
infusion was analysed. In most patients, recurrence occurred
7e8 weeks after the last infusion. Three patients developed recurrence
of uveitis randomly, and cases 17 and 18 developed uveitis soon after
starting infliximab treatment. Some patients did not receive infusion on
the scheduled day for various reasons (eg, cancelled treatment due to
sickness). These patients therefore received the infusion in week 9.
Open arrows indicate the occurrence of uveitis. Black arrows indicate
the occurrence of uveitis in both eyes. Numbers in the graph indicate the
exact timing of the recurrence after starting treatment in the 8 week
infusion interval (mean6SD¼38.4618.5 days). We collected the data
for scheduled infusion (8 week interval).
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side effects such as infection, we would have considered stop-
ping infliximab and changing to other immunosuppressive
treatments.

In conclusion, infliximab is effective for suppressing recurrent
uveitis in Behçet’s disease, but responses to infliximab differ
among patients. Careful observation following infliximab infu-
sion is necessary to manage the recurrence of uveitis during
treatment.
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1999;341:1284e91.
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