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Infliximab is a plausible alternative for
neurologic complications of Behçet disease

ABSTRACT

Objective: We evaluated the effectiveness of infliximab in patients with neuro-Behçet syndrome
for whom other immunosuppressive medications had failed.

Methods: Patients whose common immunosuppressive medications fail in recurrent neuro-Behçet
syndrome need an alternative. We report our experience with the tumor necrosis factor a blocker
infliximab for long-term treatment of neuro-Behçet syndrome. We recruited patients within
a multidisciplinary referral practice of Behçet disease and prospectively followed everyone with
a neurologic symptom(s). Patients (n516) with$2 neurologic bouts (excluding purely progressive
disease) while on another immunosuppressive treatment were switched to and successfully sus-
tained on infliximab (5 mg/kg in weeks 0, 2, and 6, then once every 8 weeks; minimum follow-up
duration $12 months). Infliximab was stopped within 2 months after initiation in one patient
because of pulmonary and CNS tuberculosis.

Results: Patients had stepwise worsening due to relapses in the Expanded Disability Status Scale
modified for neuro-Behçet syndrome before switching to infliximab (median score of 5.0, range
2.0–7.0; median neuro-Behçet syndrome duration 29.1 months, range 5.0–180.7). Median dura-
tion of preinfliximab immunosuppressive medication use was 20.0 months (range 3.0–180.7). In
all 15 patients, during infliximab treatment (median score 4.0, range 2.0–7.0; median duration
39.0 months, range 16.0–104.9 months), neurologic relapses were completely aborted and
there was no further disability accumulation.

Conclusion: We observed a significant beneficial effect of infliximab in neuro-Behçet syndrome.

Classification of evidence: This study provides Class IV evidence that for patients with neuro-
Behçet syndromewhose other immunosuppressive medications failed, infliximab prevents further
relapses and stabilizes disability. Neurol Neuroimmunol Neuroinflamm 2016;3:e258; doi: 10.1212/

NXI.0000000000000258

GLOSSARY
BD 5 Behçet disease; EDSS-NBS 5 Expanded Disability Status Scale modified for neuro-Behçet syndrome; NBS 5 neuro-
Behçet syndrome; TNF-a 5 tumor necrosis factor a; VST 5 venous sinus thrombosis.

Behçet disease (BD) is an idiopathic, chronic relapsing, multisystem, vascular-inflammatory
disease.1 The diagnosis requires recurrent oral aphthous ulcerations and 2 of the following:
(1) genital ulcerations, (2) skin lesions, (3) eye lesions, and (4) positive pathergy test.2

Neurologic involvement or neuro-Behçet syndrome (NBS) occurs in about 5% of patients
with BD.3 Approximately 75% of NBS cases present with CNS involvement termed parenchy-
mal neuro-Behçet syndrome, affecting the telencephalic–diencephalic junction, brainstem, and
the spinal cord.3,4 Cerebral venous sinus thrombosis (VST) occurs in up to 20% of the patients
with neurologic involvement.3,4 VST and rare intra-extracranial aneurysms is also known as
“nonparenchymal NBS.”4,5
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After 3 years from NBS onset, 1 in 3 pa-
tients has no further recurrences, 1 in 3 has
recurrent relapses, and 1 in 3 has progressively
worsening disease.3 Similar to multiple sclero-
sis, disability can accumulate either due to
partially recovered relapses or due to the pro-
gressive disease course.3

There are no randomized controlled trials in
NBS. All current treatments are labeled as non–
evidence-based by the European League Against
Rheumatism Committee.6,7 The International
Neuro-Behçet Syndrome Advisory Group rec-
ommended azathioprine as a first-line treatment
for NBS (alternatives included mycophenolate
mofetil, methotrexate, and cyclophosphamide).5

Tumor necrosis factor a (TNF-a) blockers or
interferon a were recommended as anecdotal
second-line options for first-line therapy failure,
intolerance, or an aggressive course.5 The expe-
rience with TNF-a blockers remains limited to
case reports in NBS.8–26 TNF-a blockers are
used successfully in many other autoimmune
diseases such as inflammatory bowel disease27,28

and in systemic complications of BD.29,30 We
report a relatively large case series of infliximab
in NBS to prevent relapses and stabilize
disability.

METHODS Research question. Is there an alternative or

adjunct medication when other immunosuppressive medications

fail for patients with NBS? This study provides Class IV evidence

that for patients with NBS whose other immunosuppressive med-

ications failed, infliximab prevents further relapses and stabilizes

disability.

Study population. All patients were originally seen in Istanbul

University Cerrahpasa School of Medicine “Behçet’s Clinic”

(originated by Dr. Hulûsi Behçet). This is a multidisciplinary

subspecialty clinical practice of rheumatology, dermatology, oph-

thalmology and neurology. All patients with NBS have MRI

studies with gadolinium during bouts of neurologic complica-

tions to document that the neurologic syndrome is due to

NBS. Relapses are treated with daily 1 g IV methylprednisolone

infusion for 7 to 10 consecutive days. MRI studies are generally

repeated following treatment for relapses to confirm clinical-

radiologic concordance of improvement in lesions. However,

unlike multiple sclerosis, in our experience, asymptomatic CNS

parenchymal lesions do not happen in NBS. Therefore, in this

open-label, real-life clinical use of infliximab, there were no set

time intervals for routine imaging studies.

Standard protocol approvals, registrations, and patient
consents. We received approval for the study from an institu-

tional ethical standards committee. While available as an adjunct

based on individual case reports, infliximab can have potential

side effects. Therefore, a written informed consent was obtained

from all patients (or guardians of patients) participating in the

study at the initiation of treatment.

Study criteria. Despite being an open-label, real-life clinical

experience report, given the homogeneity and multidisciplinary

tradition of our clinic, stringent criteria are utilized when

switching a patient from traditional immunosuppressive agents

to infliximab. These criteria are listed in table 1.

Of the 155 patients, there were 28 who had fulfilled the

enrollment criteria, but 12 of them were not treated with inflix-

imab (figure 1). Reasons for not initiating treatment were incon-

venient follow-up and compliance concerns, lack of insurance

coverage for biologics, and recurrent but limited VST without

any parenchymal NBS (n 5 4). For the final analyses, there were

16 patients who were treated with infliximab between 2006 and

2014 in an open-label manner (figure 1). All patients were

switched to infliximab because of continued neurologic relapses

under immunosuppressive treatment. One patient with only

recurrent VST was still included in this group because of recur-

rent widespread systemic venous thrombosis, cardiac thrombosis,

as well as pulmonary artery aneurysms despite other immunosup-

pressant use.

Potential side effects of infliximab, such as rash, headaches,

nausea, and infections, were monitored for and treated appropri-

ately. In one patient, infliximab was discontinued at month 2

because of evidence of active pulmonary and CNS tuberculosis.

This patient was excluded from the final analyses because of short

duration of treatment.

After NBS onset, including both the pre- and postinfliximab

periods, a total of 123 clinical assessments and 45 brain MRIs

were completed and analyzed in the final 15 patients included

in the study.

Intervention and outcome assessment. Following steroid

treatment, 5 mg/kg infliximab was administered at weeks 0, 2,

and 6, then once every 8 weeks. Given the devastating nature

of relapses in NBS, the primary outcome of the study was abso-

lute cessation of neurologic relapses. The secondary outcome was

stabilization of disability accumulation resulting from relapses.

Disability was measured using the Expanded Disability Status

Scale modified for NBS (EDSS-NBS) as previously published.3

The EDSS was originally devised for multiple sclerosis–associated

disability.31 All functional systems affected in multiple sclerosis

can also be affected in NBS except that the visual functional

system involvement is significantly different. Considering that

the visual disability is most commonly due to uveitis in BD (as

opposed to optic neuritis in multiple sclerosis), and nonneuro-

logic blindness is more common in BD, the visual functional

system score was eliminated from the original scale as previously

discussed.3

Per the inclusion criteria requirement of recurrent relapses, no

patient with otherwise progressively worsening disease course in

the absence of relapses was included in the study. Therefore, all

EDSS-NBS changes in our study could be accounted for by indi-

vidual relapses, and the last EDSS-NBS score recorded was

assumed unchanged until the next clinical visit.

Data analyses. Demographics of the study population were

compared in 3 groups: (1) patients who did not fulfill the enroll-

ment criteria, (2) patients who fulfilled the enrollment criteria but

were not treated with infliximab, and (3) patients who fulfilled

the enrollment criteria and were treated with infliximab. Sex dis-

tribution, median age at BD and NBS onsets, median time from

BD to NBS, syndrome at NBS onset, duration of NBS, and last

visit EDSS-NBS scores were compared using either 2-tailed

Student t test or x2 test statistics appropriate to the variable.

Several NBS-related characteristics and specifics of our case

series were considered when presenting the data regarding the
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final disability outcome. Unlike in other diseases such as multiple

sclerosis, the relapses in NBS have a rather poor recovery leading

to stepwise disability accumulation in most patients with NBS.3

Because of nonstandardized follow-up times of the real-world

practice, the results are shown in 2 ways: (1) for a group effect,

using the total of 123 clinical assessments for EDSS-NBS, median

EDSS-NBS was calculated for each month, comparing the prein-

fliximab period with the postinfliximab period (figure 2A), cen-

sored between the 2 time points of median preinfliximab NBS

duration and median infliximab use duration; and (2) EDSS-

NBS accumulation rate between pre- and postinfliximab periods

was calculated for each individual patient (figure 2B).

RESULTS Demographics of the study population.

Patients who had $2 relapses of NBS while using

other immunosuppressive medications, therefore ful-
filling the study enrollment criteria, had a longer NBS
duration before the initiation of infliximab (median
35.0, range 5.0–292.1) than the total NBS duration
in those who did not fulfill the criteria (median 13.0,
range 1.0–276.0) (p 5 0.013) (table 2). As discussed
in the methods section, there was a trend for patients
who fulfilled enrollment criteria but did not receive
infliximab to be more likely to have VST at onset
(table 2). There were no other demographic differ-
ences between criteria positive and negative groups or
infliximab positive and negative groups (p . 0.05).

Preinfliximab disease course. Immunomodulatory/
immunosuppressive treatments used before infliximab
initiation and anytime until the last follow-up for
those who did not receive infliximab are shown in
table 2. Of the 15 patients who successfully tolerated
infliximab, before the medication switch, 5 patients were
previously using a single agent: azathioprine (n 5 2),
cyclophosphamide (n5 2), or interferon a (n5 1). Six
patients were using a 2-agent combination of
azathioprine with cyclophosphamide (n 5 1),
colchicine (n 5 1), or prednisolone (n 5 4),
while 2 patients were using cyclophosphamide and
prednisolone. Two patients were using a 3-agent
combination of azathioprine, prednisolone, and
cyclophosphamide. For 3 patients, NBS onset was
earlier than any long-term treatment initiation,
therefore they already had baseline neurologic disability

Figure 1 Study enrollment

pNBS 5 parenchymal neuro-Behçet syndrome; VST 5 venous sinus thrombosis.

Table 1 Study criteria

Inclusion criteria

Behçet disease diagnosis fulfilling the International Diagnostic Criteria2

Occurrence of neurologic symptoms, not otherwise explained by any other known systemic or
neurologic disease or treatment, and in whom objective abnormalities consistent with neuro-
Behçet syndrome are detected on neurologic examination, and/or with neuroimaging studies
(MRI), and/or abnormal CSF examination.3,4

Patients who develop $2 neurologic bouts while on another immunosuppressive treatment

Completion of $12 mo of treatment with infliximab

Exclusion criteria

Active infections

Past or present history of tuberculosis or other opportunistic infections

History of malignancy, documented hypersensitivity and allergic reactions, severe heart
failure
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Figure 2 Infliximab treatment effect

(A) Median EDSS-NBS scores of 15 patients calculated from a total of 123 clinical assessments are shown. Period corre-
sponding to the time between median preinfliximab NBS duration (29.1 months, range 5.0–180.7 months) and the median
follow-up time after infliximab initiation (39.0 months, range 16.0–104.9 months) are marked. The median EDSS-NBS
scores start and continue to increase during the median preinfliximab NBS period, but clearly stabilize after the switch
to infliximab. (B) Preimmunosuppression, postimmunosuppression preinfliximab, and postinfliximab disability accumulation
rates for individual patients are shown. A positive disability accumulation rate indicates worsening disability. A zero value in
disability accumulation rate indicates complete cessation of disability accumulation. A negative disability accumulation rate
indicates improvement from enrollment disability level. EDSS-NBS 5 Expanded Disability Status Scale modified for neuro-
Behçet syndrome.
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before initiation of long-term immunosuppressive
treatments (EDSS-NBS scores: 2.0, 3.5, and 4.5).
All the remaining 12 patients were already on
immunosuppressive treatments for other symptoms
of BD at the time of NBS onset. Preinfliximab
cyclophosphamide use was overrepresented in the
patients who fulfilled the enrollment criteria as
well as those who were ultimately included in the
study (table 2).

Three patients had 3 relapses while 12 had 2 relapses
before the initiation of infliximab. During preinfliximab
immunosuppressive use (median 20.0 months, range
3.0–180.7 months), patients accumulated disability
because of partially recovering relapses reaching amedian
EDSS-NBS score of 5.0 (range 2.0–7.0) (figure 2).

Postinfliximab disease course. Mean age at the initia-
tion of infliximab was 38.5 6 10.0 years. Five of
15 patients were treated with infliximab alone after
the switch. In the other 10 patients, infliximab was
added to other medications: azathioprine (n 5 3),
prednisolone (n 5 1), azathioprine 1 prednisolone
(n 5 5), and colchicine 1 prednisolone (n 5 1).
During infliximab treatment (median duration 39.0
months, range 16.0–104.9 months), all 15 patients
reached the preset primary outcome measure of hav-
ing no further relapses of NBS.

All patients also reached the secondary outcome
measure of stability (n 5 11) or actual improvement
(n5 4) in EDSS-NBS (median score 4.0, range 2.0–
7.0). As a group, the median EDSS-NBS score that

Table 2 Demographic and clinical features of study patients

NBS that does not fulfill
enrollment criteria

NBS that fulfills enrollment criteria

INFX (2) INFX (1)

No. of patients 127 12 15a

Sex, F/M 37/90 2/10 2/13

Age at BD, y, median (range) 26.6 (9.0–54) 24.8 (20.0–36.7) 28.0 (6–48.4)

Age at NBS, y, median (range) 31.0 (9.1–74) 30.3 (25.0–41.6) 35.1 (16–59.5)

Time from BD to NBS, y, median (range) 3.7 (0–29.7) 3.0 (0–9.7) 3.8 (0–13.1)

Clinical-radiologic syndrome at NBS onset,b n (%)

VST 23 (18.1) 5 (41.7) 2 (13.3)

Telencephalic pNBS 17 (13.4) 3 (25.0) 2 (13.3)

Diencephalic pNBS 19 (15.0) 3 (25.0) 5 (33.3)

Brainstem–cerebellum pNBS 67 (52.7) 6 (50.0) 10 (66.7)

Spinal cord pNBS 11 (8.7) 1 (8.3) 4 (27)

Pre-INFX last EDSS-NBS (range)c 1.0 (0–7.5) 2.5 (0–7.0) 5.0 (2.0–7.0)

Pre-INFX NBS duration, mo, median (range)c 13.0 (1.0–276.0) 38.7 (12.3–292.1) 29.1 (5–180.7)

Other immunosuppressant treatments,d n (%)

Corticosteroids 84 (66.1) 10 (83.3) 12 (80.0)

Azathioprine 79 (62.2) 9 (75.0) 13 (86.7)

Colchicine 47 (37.0) 5 (41.7) 3 (20.0)

Cyclosporine 20 (15.7) 1 (8.3) 1 (6.7)

Cyclophosphamide 10 (7.9) 4 (33.3) 8 (53.3)

Interferon a 9 (7.1) 1 (8.3) 1 (6.7)

Mycophenolate mofetil 3 (2.4) 1 (8.3) 0 (0)

Methotrexate 2 (1.6) 1 (8.3) 0 (0)

Abbreviations: BD 5 Behçet disease; EDSS-NBS 5 Extended disability status scale for NBS; INFX (1) 5 infliximab started; INFX (2) 5 infliximab not
started; NBS 5 neuro-Behçet syndrome; pNBS 5 parenchymal neuro-Behçet syndrome; VST 5 venous sinus thrombosis.
aOf the 16 patients who were originally started on infliximab, infliximab was discontinued at month 2 because of evidence of active pulmonary and CNS
tuberculosis in one patient. This patient was excluded from the final analyses because of short duration of treatment.
b Patients may have multiple syndromes at onset.
c For the patients switched to infliximab, pre-INFX last EDSS-NBS data reflect the last EDSS-NBS at the time of the switch and pre-INFX NBS duration
data reflect the NBS duration from NBS onset to the time of infliximab switch. For the patients who were not switched to infliximab, pre-INFX last EDSS-
NBS data reflect the EDSS-NBS at the last follow-up and pre-INFX NBS duration data reflect the NBS duration from NBS onset to the last follow-up.
d Immunosuppressive medication use is organized from the highest to lowest rate in patients that were doing well, therefore did not fulfill the enrollment
criteria. It is noted that preinfliximab cyclophosphamide use (reserved generally for more severe patients) is expectedly overrepresented in the patients
who went onto infliximab treatment. Patients could have been on more than one immunosuppressant at a given time.

Neurology: Neuroimmunology & Neuroinflammation 5

ª 2016 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



was rapidly climbing before the infliximab initiation
stabilized and remained so during the infliximab
treatment (figure 2A). While 12 of 15 patients had
stepwise disability accumulation (positive disability
accumulation rate), 3 of 15 patients had improving
disability (negative disability accumulation rate) while
on other immunosuppressive medications before the
initiation of infliximab (figure 2B). These 3 patients
were included in the study because they had recurrent
NBS attacks despite being on other immunosuppres-
sive medications, therefore fulfilling the enrollment
criteria for the study. All 3 continued to have disabil-
ity improvement during infliximab treatment.

Patients in whom infliximab was chosen as a single
agent, EDSS-NBS scores at enrollment (median score
4.5, range 2.0–7.0) were comparable to those in whom
infliximab was used as an adjunct to other treatments
(median score 5.0, range 3.0–7.0). At the end of study
period, both groups had the same half-point drop in
median EDSS-NBS scores.

All patients had new lesions associated with the
index relapse leading to the decision to switch to inflix-
imab. Of the total of 27 brain MRIs performed in 15
patients after NBS onset but before the initiation of

infliximab, 7 (26%) had gadolinium-enhancing lesions
while of the 18 brain MRIs performed after the initia-
tion of infliximab, none had enhancing lesions. Fig-
ure 3 depicts the treatment duration and radiologic
response of infliximab in 2 example patients.

While we did not primarily target systemic mani-
festations of BD, of the 15 patients who completed
treatment, one patient had a documented episode
of folliculitis and another patient had an episode of
oral aphthous during the period of postinfliximab
observation.

Once the patient who developed early complications
with tuberculosis was excluded from the study, none of
the remaining 15 patients showed any major adverse
events during the infliximab treatment. However, in
a patient who was catheter-dependent, recurrent uri-
nary tract infections led to discontinuation of infliximab
after 47 months of treatment. The patient was still
included in the final analyses given the sufficient treat-
ment interval.

None of the common side effects such as rash
(n5 1), headaches (n5 2), and nausea (n5 2) were
deemed bad enough to discontinue treatment. Expect-
edly, in case of any new-onset headache or nausea

Figure 3 Improvement and stability of MRI in 2 example patients

EDSS 5 Expanded Disability Status Scale; FLAIR 5 fluid-attenuated inversion recovery; IVMP 5 IV methylprednisolone.
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presentation, patients were evaluated both clinically
and with imaging to rule out NBS rather than inflix-
imab leading to the symptoms. There were no patients
with a recurrent NBS relapse associated with headache
during the study period.

DISCUSSION Here, we show that in patients with
NBS who had ongoing clinical relapses on single or
multiple immunosuppressants, a switch to infliximab
completely stopped clinical disease activity. Outside
of gastrointestinal involvement, TNF blockade was
first reported in systemic BD in 2001 and in NBS
in 2003.29,30 Ours is a large published case series in
one center to add to the promising findings from
previously published case reports that infliximab is
a viable intervention for NBS.8–26

In this real-world experience, the patients switched
to infliximab had a higher baseline median EDSS-
NBS score than those that were not switched to inflix-
imab. Also, the preinfliximab cyclophosphamide use
was overrepresented in the patients who were switched
to infliximab. Since cyclophosphamide is reserved gener-
ally for more aggressive immunotherapy, both as a single
agent or as an add-on, this is further evidence that treat-
ment escalation was already happening before the
switch. At the group level, the median EDSS-NBS
scores as depicted in figure 2A clearly show stabilization
of disability accumulation after switching to infliximab.
In addition, at an individual level, some patients had
improvement in EDSS-NBS scores, most remained the
same, and none worsened under infliximab. While dis-
ability assessment was our secondary endpoint, since
there were no patients in the study with a purely pro-
gressive disease course that could also be seen in NBS,3 it
is not surprising that by the elimination of relapses dur-
ing the study period, disability accumulation stabilized.

Patients who did not fulfill the enrollment criteria
had a shorter NBS duration than those who did fulfill
the criteria before they began infliximab. We had
originally shown that as the duration of follow-up
increased beyond 1 year after NBS onset, the risk of
recurrent relapses and progression increased by about
6-fold, and beyond 3 years, the risk of recurrent relap-
ses and progression increased by about 2-fold.3 There-
fore, it is likely that given enough time, more patients
in our study could have failed other immunosuppres-
sive medications. Patients enrolled in our study
already had their second relapse on average about
29 months after NBS onset and we were able to
demonstrate sustained robust efficacy of infliximab
for the 39-month median follow-up time posttreat-
ment switch. Our study suggests that in a prospective
randomized trial of infliximab, a follow-up time of 3
years is likely long enough to show a difference.

Within the same study period (2006–2014), 74
patients with BD without NBS (25 with systemic

arterial involvement, 49 with eye involvement) in
the same center were started on infliximab because
of failure of other immunosuppressants. At the time
of last follow-up, none of these patients had devel-
oped NBS. When compared to the expected preva-
lence of 5% NBS within the larger BD population,3

this observation suggests that early use of infliximab
can even be beneficial in prevention of NBS.

To check whether our enrollment was representa-
tive of the larger NBS population, we compared
demographics among 3 groups: (1) patients who
did not fulfill the study criteria, (2) patients who ful-
filled the study criteria but were not offered inflixi-
mab for reasons mentioned in the methods section
and, (3) patients who fulfilled the criteria and were
enrolled in our trial. Lack of difference between
demographics of each group suggested no systematic
bias in recruitment. NBS duration was shorter for
those who did not fulfill the enrollment criteria, but
that would be expected as one of our requirements
was to have more than one relapse and the risk of
recurrent relapses increases with time as discussed
previously. Most of our patients on infliximab had
spinal cord or brainstem-cerebellar syndromes at
onset, unfavorable prognostic factors, suggesting that
overall patients included in our study would be more
likely to relapse or progress.3 They neither had further
relapses nor progressed during the study period.

The choice of single agent vs adjunct use of inflix-
imab was based on the treating physician’s clinical
judgement at the time. Two-thirds of our patients were
therefore on combination therapy. During the tenure
of our study, combination with immunosuppressant
therapy was suggested to be associated with better out-
come in a limited report of 2 patients.16 Patients in
whom infliximab was chosen as a single agent in our
study had baseline EDSS-NBS scores lower than pa-
tients in whom infliximab was used as an adjunct to
other treatments. This further supports the notion that
infliximab can be used as a single agent as well as an
adjunct arm in a future prospective trial.

In the patient diagnosed with tuberculosis, screen-
ing was negative before infliximab initiation and was
previously treated with cyclophosphamide, azathio-
prine, and steroids. Since he became positive shortly
after infliximab initiation, active tuberculosis likely
evolved right at the time of treatment initiation. While
difficult to assign causality, this case further emphasizes
the need for screening with quantiFERON testing
when using TNF-a blockers.

Although we did not observe any other major side
effects under infliximab in our case series of 15 pa-
tients, this also has to be interpreted with caution.
While we observed some common side effects such
as rash, headaches, and nausea, the number of individ-
uals in our study is too small to see a strong presence of
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some of these adverse events, which are certainly
observed in the longer-followed and larger BD popula-
tion treated with infliximab.

Infliximab is a viable alternative in preventing fur-
ther relapses and stabilizing disability in patients with
NBS whose other immunosuppressive treatments
failed with relative safety. However, we need a random-
ized trial of infliximab vs other immunosuppressant
agents after the first neurologic episode, preferably with
a combination arm, before confidently recommending
infliximab as a first-line agent in NBS.
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