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ABSTRACT
Objective. Recent reports suggest ef-
ficacy of anti-tumour necrosis fac-
tor-alpha (TNF-α) therapy in Behçet’s 
disease. However, the switching of 
anti-TNF-α agents for treatment fail-
ure remains unexplored. Our aims were 
to describe the efficacy and safety of a 
second anti-TNF-α agent in Behçet’s 
disease patients after failure of a first 
agent. 
Methods. In this retrospective case 
series, 34 Behçet’s disease patients 
receiving anti-TNF-α agents, 19 of 
whom switched to a second anti-TNF-
α agent, were identified. We assessed 
the response to anti-TNF-α agents, the 
duration of anti-TNF-α therapy, the 
reasons for withdrawal, adverse events, 
the Behçet’s Disease Current Activ-
ity Form (BDCAF), C-reactive protein 
(CRP), ESR and concomitant therapies 
at the onset of the first and second anti-
TNF-α therapies, and after 6, 12 and 
24 months. 
Results. Clinical improvements were 
seen in 26/34 (76%) after the first and 
18/19 (95%) after the second anti-
TNF-α agent. Continuation rates at 24 
months were 14.4% after the first and 
22.3% after the second anti-TNF-α 
agent. The most frequent reason for dis-
continuation was secondary failure in 
both groups (12 after the first anti-TNF-
α agent and 8 after the second). Adverse 
events leading to treatment withdrawal 
were seen in 10 after the first anti-TNF-
α agent and three after the second.
Conclusion. The second anti-TNF-α 
agent in Behçet’s disease demonstrated 
similar efficacy to that seen with the 
first agent without new safety concerns, 
supporting switching to a second anti-
TNF-α agent. However, long-term con-
tinuation rates for anti-TNF-α therapy 
were low after both the first and second 
agents.

Introduction
Behçet’s disease is a chronic, multi-
system inflammatory disorder clas-
sified among the vasculitides (1-2). 

There is a consensus that Behçet’s dis-
ease is strongly associated with HLA-
B51. However, prevalences of HLA-
B51 in Behçet’s disease are different 
between different geographic areas (3). 
The genetic contribution and the etiol-
ogy of Behçet’s disease remain unclear. 
Without defined pathogenic mecha-
nisms, colchicine, glucocorticoids and 
other immunosuppressants have been 
empirically used in the treatment, par-
ticularly for more serious presentations 
with ocular, neurologic, vascular and 
gastroenterological involvement. How-
ever, these conventional therapies can 
be ineffective.
A high secretion of TNF-α by T cells 
and monocytes from peripheral blood 
has been demonstrated in patients with 
active Behçet’s disease (4-7). Thus 
anti-TNF-α agents have been tried in 
refractory and/or severe disease, and 
the recent use of these agents has in-
creased. There is a weak evidence base 
underlying the efficacy of anti-TNF-α 
therapy with only one randomised, pla-
cebo-controlled trial (8), and many case 
series and cohort studies suggesting ef-
ficacy (9-10). However, many aspects 
of anti-TNF-α therapy remain unex-
plored, such as the lack of long-term 
data, comparison between anti-TNF-α 
agents, optimal use of concomitant glu-
cocorticoids and immunosuppressants, 
and switching of anti-TNF-α agents. 
We aimed to describe the efficacy and 
the safety of switching to a second anti-
TNF-α agent after failure of the first 
anti-TNF-α agent.

Materials and methods
Patients
We performed a retrospective case se-
ries study of Behçet’s disease patients 
treated with anti-TNF-α therapy. Nine-
ty-seven patients with Behçet’s disease 
attending the vasculitis clinic at our 
Hospital from 2001 to February 2012 
were identified. The diagnosis was 
based on the criteria of the Internation-
al Study Group for Behçet’s disease 
(11). Thirty-four out of 97 had received 
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anti-TNF-α therapy, 19 had received at 
least two anti-TNF-α agents, and two 
had received three agents.
Of the 34 patients treated with anti-
TNF-α agents, 27 were female and 
their median age at the time of the first 
agent was 36 years (21–60 years). 32 
were Caucasian and 2 were Asian. The 
median prior disease duration was 37 
months (5–214 months). Of 19 patients 
treated with a second anti-TNF-α agent, 
17 were female, median age 37 years 
(22–63 years). All were Caucasian with 
a median disease duration of 52 months 
(8–238 months). All patients were cur-
rently receiving or had previously re-
ceived both glucocorticoids and immu-
nosuppressants (Table I). 
The first anti-TNF-α agents were inf-
liximab in 30, and adalimumab in four. 
The second anti-TNF-α agents were 
infliximab in one, etanercept in six, and 
adalimumab in 12 (Table II).

Definitions
We divided the cases who lacked effi-
cacy of the anti TNF-α agent into two 
groups, ‘primary failure’ and ‘second-
ary failure’. ‘Primary failure’ was de-
fined as a failure to reach a satisfactory 
response at three months evaluated by 
an experienced Behçet’s disease physi-
cian. Organ specific definitions were: 
uveitis; still having active uveitis or 
ocular attack, confirmed by an ophthal-
mologist. Intestinal disease; persistent 
abodominal pain attributable to active 
disease (not always re-checked by en-
doscopy). CNS disease; persistent head-
ache or progressive weakness, memory 
loss, cognitive disorder (Stability of 
neurological function was classified as 
‘satisfactory response’). Joint/Muco-
cutaneous disease; still having severe 
manifestations which significantly re-
duced the patient’s quality of life (Mild 
manifestations were classified as ‘satis-
factory response’). 
Excluding ‘primary failure’ and early 
withdrawal by adverse events before 
we assessed the efficacy of anti-TNF-α 
agents, the remaining patients were de-
fined as ‘responders’. In the ‘respond-
ers’, a case relapsed after initial good 
response was defined as ‘secondary fail-
ure’. Symptoms of relapse were defined 
as one of the following; active uveitis 

confirmed by an ophthalmologist, ac-
tive colitis confirmed by endoscopy, 
severe headache or progressive weak-
ness, memory loss, cognitive disorder, 
and severe joint/mucocutaneous mani-
festations which significantly reduced 
patient’s quality of life (Mild joint/mu-
cocutaneous manifestations were not 
classified as ‘relapse’).
These definitions encompassed the 
range of Behçet’s disease manifesta-

tions experienced by patients in this 
study but were not intended to be com-
prehensive for all possible manifesta-
tions.

Indications
In the EULAR recommendations (12), 
candidates for anti-TNF-α agents 
are patients with relapsing posterior 
uveitis, active central nervous system 
disease, active intestinal disease and 

Table I. Characteristics of Behçet’s disease patients treated with anti-TNF-α agents.

 1st anti-TNF-α agent (n=34) 2nd anti-TNF-α agent (n=19)

Median age (min-max) 36 (21–60) years 37 (22–63) years
Sex M:F (female rate) 7:27 (79.4%) 2:17 (89.4%)
Ethnicity 32/34 Caucasian 19/19 Caucasian
 2/34 Asian 
Organ involvement
   Eye 19/34 7/19
   Oral ulcer 34/34 19/19
   Genital ulcer 30/34 17/19
   Skin 24/34 18/19
   Nerve 9/34 6/19
   Intestine 5/34 4/19
   Vascular 4/34 1/19

Median disease duration 37 months 52 months
   (min-max) (5–214 months) (8–238 months)

Prior treatment
   Glucocorticoids 34/34 19/19
   Colchicine 11/34 6/19
   Hydroxychloroquine 17/34 10/19
   Azathioprine 18/34 9/19
   Cyclophosphamide 2/34 NA
   Mycophenolate 14/34 9/19
   Tacrolimus 14/34 11/19
   Cyclosporine 12/34 7/19
   Methotrexate 4/34 2/19
   Thalidomide 7/34 5/19
   Leflunomide 1/34 NA
   Alemtuzumab 3/34 3/19
   Rituximab 2/34 1/19
   Interferon-α NA 1/19
  
NA: not applicable.
Data were collected at the onset of the first and second anti-TNF-α therapies. Organ involvements 
reflected involvements at any stage in the disease course. All patients had prior exposure to both           
glucocorticoids and immunosuppressants.

Table II. Number of Behçet’s disease patients treated with anti-TNF-α agents.

1st agent (n=34) continued withdrew  Switch to 2nd agent (n=19) No
 1st agent 1st agent    2nd agent
 (n=4) (n=30) IFX (n=1) ETN (n=6) ADA (n=12) (n=11)
    
IFX (n=30) n=3 n=27 NA n=6 n=12 n=9
ETN (n=0) NA NA NA NA NA NA
ADA (n=4) n=1 n=3 n=1 NA NA n=2

IFX: infliximab; ETN: etanercept; ADA: adalimumab; NA: not applicable.
34 patients received the first anti-TNF-α agents.
4/34 continued to receive the first anti-TNF-α agents and 30/34 withdrew the first anti-TNF-α agents.
19/30 switched to the second anti-TNF-α agents and 11/30 had no more anti-TNF-α agents (They had 
other therapies).
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arthritic and mucocutaneous manifes-
tations that significantly reduce quality 
of the life. In our series, anti-TNF-α 
therapy was commenced for similar 
indications that were also refractory 
to conventional therapies or were glu-
cocorticoid-dependent. A second anti-
TNF-α agent was commenced for pri-
mary failure, secondary failure, or for 
severe infusion reactions with the first 
anti-TNF-α agent (Table III).

Treatments
Infliximab was administered at 5mg/
kg every 4 weeks for 4 doses and then 
every 6 weeks. Etanercept was admin-
istered at 50mg twice a week and adali-
mumab administered at 40mg every two 
weeks. 27/34 and 11/19 initially had 
concomitant glucocorticoids with the 
first and the second anti-TNF-α agent, 
respectively. 15/34 and 8/19 initially 
had concomitant immunosuppressants 
with the first and the second anti-TNF-
α agent respectively. 5/6 with uveitis 
had concomitant calcineurin inhibitors 
with their anti-TNF-α agent and one 
mycophenolate due to an adverese ef-
fect with cyclosporine. Following anti-
TNF-α therapy the management plan 
was to reduce and stop glucocorticoids 
first and immunosuppressants second. 
It was not planned to maintain patients 
on long-term glucocorticoids or immu-
nosuppressants in the absence of dis-
ease activity.

Assessment
We retrospectively assessed the Be-
hçet’s Disease Current Activity Form 
(BDCAF) (13), CRP, ESR, glucocor-
ticoid and immunosuppressant doses. 
Each of those items alone was not 
enough to evaluate the efficacy of the 
anti TNF-α agent but supported the 
conclusions of response or failure. Hy-
drocortisone dosing was converted to 
the prednisolone equivalent. We classi-
fied responders to anti TNF-α therapy 
and noted the reasons for treatment 
withdrawal, time to withdrawal and 
major adverse events. Data was record-
ed at the time of initiation of an anti 
TNF-α agent (baseline), and after 6, 12 
and 24 months, and was acquired from 
patients’ medical charts and computer 
records with confirmation of details 

where necessary from the patients dur-
ing routine clinic attendance.

Statistics
The distributions of the following data; 
age, disease duration, BDCAF, CRP, 

ESR and dose of glucocorticoids were 
described by median and ranges. The 
proportion of patients remaining on 
therapy was assessed by Kaplan-Meier 
survival curves. Differences between 
the first and the second anti-TNF-α 

Table III. Indications for anti-TNF-α agents, active organs and concomitant drugs at baseline.

 1st anti-TNF-α agent 2nd anti-TNF-α agent
 (n=34) (n=19)

Indications
   Uveitis 6/34 NA
   Intestinal disease 4/34 NA
   CNS disease 8/34 NA
   Joint/Mucocutaneous disease 17/34 NA
   Primary failure of 1st NA 2/19
   Secondary failure of 1st NA 11/19
   Infusion reaction of 1st NA 4/19
   Patient’s convenience NA 2/19

Active organs
   Eye 7/34 2/19
   Oral ulcer 28/34 13/19
   Genital ulcer 22/34 11/19
   Skin 15/34 6/19
   Joint 26/34 11/19
   Nerve 9/34 3/19
   Intestine 6/34 2/19
   Vascular NA NA

Concomitant drugs
   Glucocorticoids 27/34 11/19
   Hydroxychloroquine 3/34 NA
   Azathioprine 5/34 1/19
   Mycophenolate 1/34 3/19
   Tacrolimus 4/34 3/19
   Cyclosporine 3/34 NA
   Methotrexate 1/34 1/19
   Leflunomide 1/34 NA
   
NA: not applicable; CNS: central nervous system.
Primary failure meant a case never reached satisfactory response within 3 months. 
Secondary failure meant a case relapse after an initial good response. 17 of 34 with the first and 8 of 19 
with the second anti-TNF-α agent were also treated with immunosuppressants.

Fig. 1. BDCAF scores during the first and the second anti-TNF-α therapy
BDCAF, Behçet’s Disease Current Activity Form.
Data at 6, 12 and 24 months from patients continuing their first and the second anti-TNF-α agents. 
Median BDCAF scores at baseline, 6, 12 and 24 months were 4.0, 0.5, 0.0 and 1.0 (n=34, 20, 10 and 
4) in the first, and were 3.0, 0.0, 0.0 and 0.0 (n=19, 16, 9 and 3) in the second.
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agent groups were assessed by Mann-
Whitney U-test for distributions de-
scribed with median and ranges, Fish-
er’s exact test for response rates and 
log-rank test for Kaplan-Meier survival 
curves with a significance level set at 
<0.05. All analyses utilised IBM SPSS 
Statistics version 19.

Results
BDCAF
The median BDCAF scores at baseline, 
6, 12 and 24 months were 4.0, 0.5, 0.0 
and 1.0 after the first anti-TNF-α agent, 
and 3.0, 0.0, 0.0 and 0.0 after the sec-
ond (Fig. 1). The BDCAF score fell in 
both groups between baseline and six 
months (p<0.01).

CRP and ESR
Median CRP levels were in the normal 
range at baseline and there were no sig-
nificant changes after initiation of anti-
TNF-α therapy (Supplement 1). The 
ESR followed a similar pattern to the 
CRP (data not shown).

Glucocorticoids 
and immunosuppressants
The median prednisolone doses at 
baseline, 6, 12 and 24 months were 
10.0, 3.0, 0.0 and 0.0mg/day after the 
first anti-TNF-α agent, and 5.0, 2.5, 
0.0 and 7.0mg/day after the second 
(Fig. 2). The falls from baseline to 6 
months were significant after the first 
agent but not after the second (p=0.02 
and p=0.51 respectively).
27/34 at baseline (79.4%), 13/20 at 6 
months (65.0%), 2/10 at 12 months 
(20.0%), 1/4 at 24 months (25.0%) 
were treated with prednisolone after 
the first anti-TNF-α agent, five stop-
ping prednisolone. 11/19 at baseline 
(57.8%), 9/16 at 6 months (56.2%), 4/9 
at 12 months (44.4%), 3/3 at 24 months 
(100%) were treated with prednisolo-
ne after the second anti-TNF-α agent, 
with two stopping prednisolone.
18/34 baseline (52.9%), 13/20 at 6 
months (65.0%), 6/10 at 12 months 
(60.0%), 2/4 at 24 months (50.0%) were 
treated with immunosuppressants after 
the first anti-TNF-α agent, with five 
stopping immunosuppressants. 8/19 
at baseline (42.1%), 8/16 at 6 months 
(50.0%), 4/9 at 12 months (44.4%), 1/3 

at 24 months (33.3%) were treated with 
immunosuppressants after the second 
anti-TNF-α agent and none stopped 
immunosuppressants.

Response rate, continuation rate and 
reasons for withdrawal
8/34 after the first and 1/18 after the 
second anti-TNF-α agent withdrew 
anti-TNF-α therapy within 3 months. 
5/8 after the first and 1/1 after the sec-
ond anti-TNF-α agent did not improve 
within 3 months and were classified 
as primary failures. 3/8 after the first 
agent withdrew with early adverse 
events (2 systemic drug reactions and 

one malignancy) before we assessed 
the efficacy of the anti-TNF-α agents. 
We classified the remaining patients as 
responders. Falls of BDCAF were seen 
in all responders. 26/34 (76%) after the 
first and 18/19 (95%) after the second 
anti-TNF-α agent were responders, 
p=0.26. However 22/26 after the first 
and 13/18 after the second anti-TNF-α 
agent withdrew from anti-TNF-α ther-
apy after 3 months. The most frequent 
reason was relapse after initial good re-
sponse, classified as secondary failure, 
in 12 after the first anti-TNF-α agent at 
14 months (4-26), and eight after the 
second at 13 months (7-54) (Table IV). 

Supplement 1.  C-reactive protein during the first and the second anti-TNF-α therapy.
Data at 6, 12 and 24 months from patients continuing their first and the second anti-TNF-α agent. 
Median CRP values at baseline, 6, 12 and 24 months were 3.0, 2.5, 3.0 and 2.5mg/l in the first (n=34, 
20, 10 and 4), and were 3.0, 2.0, 2.0 and 2.0mg/l in the second (n=19, 16, 9 and 3). (Normal <6mg/l, 
see reference line).

Fig. 2. Dose of prednisolone during the first and the second anti-TNF-α therapy.
Dose of prednisolone at 6, 12 and 24 months from the patients continuing their first and the second anti-
TNF-α agent. Median doses at baseline, 6, 12 and 24 months were 10.0, 3.0, 0.0 and 0.0mg/day (n=34, 
20, 10 and 4) in the first, and were 5.0, 2.5, 0.0 and 7.0mg/day (n=19, 16, 9 and 3) in the second.
27/34, 13/20, 2/10, 1/4 patients in the first and 11/19, 9/16, 4/9, 3/3 in the second were treated with 
prednisolone at baseline, 6, 12 and 24 months.
18/34, 13/20, 6/10, 2/4 patients in the first and 8/19, 8/16, 4/9, 1/3 patients in the second were treated 
with immunosuppressants at baseline, 6, 12 and 24 months.
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14.4% and 22.3% were still receiving 
a first or second anti-TNF-α agent re-
spectively at 24 months, p=0.23 (Fig. 3). 

Adverse events
Severe infusion reactions occurred 
with the first anti-TNF-α agent, inf-
liximab, in four. Other adverse events 
leading to withdrawal of an anti-TNF-
α agent were seen in six after the first 
anti-TNF-α group and three after the 
second. These included rash (2), infec-
tions (5) and malignancy (2), multiple 
basal cell carcinoma and acute lym-
phocytic leukaemia (Table V).

Discussion
In this study, we observed falls in 
disease activity permitting glucocor-
ticoid reduction after both first and 
second anti-TNF-α agents when used 
for Northern European patients with 
Behçet’s disease who had failed con-
ventional therapy (Fig. 1). Not all pa-
tients responded with 5/34 (15%) and 
1/19 (5%) having no benefit after the 
first or second agent respectively, three 
withdrawing their first agents due to 
adverse events before efficacy could be 
assessed. However, 26/34 (76%) after 
the first anti-TNF-α agent and 18/19 
(95%) after the second responded to 
the therapy. These response rates re-
flect the clinical utility of anti-TNF-α 
therapy in refractory Behçet’s disease, 
permitting better disease control and 
reductions of glucocorticoids and im-
munosuppressants, and are in line with 
previous reports.
A frequent problem with anti-TNF-α 
therapy in Behçet’s disease has been 
discontinuation due to a return of dis-
ease activity or intolerance of the medi-
cation. This inspired our study into the 
efficacy and safety of switching to a 
second anti-TNF-α agent after failure 
of the first. We found a similar pattern 
of response to the second anti-TNF-α 
agent indicating that this is a worth-
while strategy after failure of the first 
agent. However, the mean activity was 
lower at the time of commencement 
of the second agent than the first. The 
duration of response after the second 
agent was also short with only 22% re-
maining on therapy at 24 months. We 
found a similar pattern of adverse drug 

reactions, infection and malignancy 
to that previously observed with anti-
TNF-α agents in Behçet’s disease with 
no evidence that the second anti-TNF-
α agent caused more frequent or severe 
adverse events than the first.
In this study, dose schedules of inf-
liximab and etanercept were different 

from what are generally used (inflixi-
mab; 5mg/kg every 8 weeks, etaner-
cept 25mg twice or 50mg once every 
week). Higher doses of anti- TNF-α 
agents were not likely to deteriorate re-
sponse rates or relapse rates, but might 
influence adverse events, though ad-
verse events in this study were similar 

Table IV. Responder and withdrawal of anti- TNF-α agents.

 1st anti-TNF-α agent  2nd anti-TNF-α agent
 n=34  n=19

Early withdrawal 8/34 1/19
    Primary failure n=5 n=1
    Systemic drug reaction n=2 NA
    Malignancy n=1 NA

Responder to the treatment 26 /34 18/19

Later withdrawal 22/34 13/19
    Secondary failure n=12 n=8
    Systemic drug reaction n=2 NA
    Rash n=2 NA
    Infection n=3 n=2
    Malignancy NA n=1
    Patient’s convenience n=2 n=2
    Unclear n=1 NA
Continued 4/34 5/19

NA: not applicable.
Early withdrawal was withdrawal within 3 months from the commencement of anti-TNF-α therapy and 
later withdrawal was withdrawal after 3 months. Primary failure meant a case never reached satisfac-
tory response within 3 months. Secondary failure meant a case relapse after an initial good response.
26/34 (76.4%) after the first and 18/19 (94.7%) after the second anti- TNF-α agents responded to the 
treatments at first (p=0.26). Then, 22/26 after the first and 13/18 after the second anti- TNF-α agents 
had later withdrawal.
 “Malignancy” included 1 acute lymphocytic leukaemia after the first and 1 basal cell carcinoma after 
the second anti-TNF-α agents.

Fig. 3. Proportion of patients continuing their first and second anti-TNF-α agents.
At 12 and 24 months, the proportion of patients continuing were 36.0 and 14.4% with the first anti-
TNF-α agent and 43.3 and 22.3% with the second anti-TNF-α agent (n=34 and 19 respectively). There 
was no differences between the groups (p=0.23).



S-67

Switching anti-TNF-α agents in Behçet / S. Furuta et al.

to previous reports. The selection of 
anti-TNF-α agent may have influenced 
our results. Infliximab was most com-
monly used as the first agent and is 
more frequently associated with infu-
sion reactions and anti-human chimeric 
antibody (HACA) responses can lead 
to secondary treatment failure (14-15). 
HACA levels were not investigated in 
this study. Adalimumab, a fully human-
ised antibody, is better tolerated and this 
may have been reflected in the trend to 
longer continuation when compared 
to infliximab (Continuation rates at 24 
months were 10.1% in the infliximab 
group and 33.3% in the adalimumab 
group, p=0.03 (Supplement 2). Adali-
mumab might be better than infliximab 
for maintenance therapy for Behçet’s 
disease, especially in the absence of glu-
cocorticoids and immunosuppressants. 
However, the long-term continuation 
rate of adalimumab was still low. Our 
results may also have been influenced 
by the sequence of anti-TNF-α agents 
used, 12/19 switched to adalimumab 
from infliximab in this study, reflecting 
local practise at the time, and different 
results may have been obtained with a 
different sequence of agents.  
Concomitant drugs may also have in-
fluenced our results. The combination 
of anti-TNF-α agents and immunosup-
pressants remains controversial due to 
a paucity of data. The EULAR recom-
mendations only refer to this issue in 
uveits (12) recommending the combi-
nation of azathioprine and infliximab. 
Inliximab is an approved therapy for 
uveitis of Behçet disease in Japan based 
on a trial performed with monotherapy 
(not published). In a systematic review 
with 369 patients, only the combina-
tion of cyclosporine and infliximab, 
not azathioprine and infliximab, for 
uveitis showed superiority against the 
monotherapy (10). It was noted that 
there was a lack of data on combination 
therapy for other indications and with 
other anti-TNF-α agents. Our man-
agement plan aimed to withdraw glu-
cocorticoids and immunosuppressants 
after successful remission induced by 
an anti-TNF-α agent because these ini-
tial agents had been perceived to have 
failed. This is in contrast to other indi-
cations for anti-TNF-α agents, such as 

rheumatoid arthritis, psoriatic arthritis 
and ankylosing spondylitis where anti-
TNF-α agents have better sustained 
efficacy (16-19). These diseases are 
usually treated with a combination 
of anti-TNF-α agents and long-term 
methotrexate or alternative. Our results 
might have been improved by the pro-
longed use of an immunosuppressant 
both by modifying disease activity di-
rectly and by reducing the frequency of 
anti-globulin responses. An alternative 
hypothesis is that the disease ‘escapes’ 
from anti-TNF-α therapy, a concept 
reported in anti-neutrophil antibody 
(ANCA)-associated vasculitis with inf-
liximab and etanercept (20-21).

There has been only one study that has 
discussed the switching of anti-TNF-α 
agents in Behçet’s disease from South-
ern Italy (22) and there have been few 
studies that discussed long-term anti-
TNF-α therapy (22-27). Some of the 
studies showed a longer efficacy of 
anti-TNF-α therapy in Behçet’s disease 
than in this study. However, ethnicities, 
indications and protocols for reducing 
steroid and concomitant immunosup-
pressants were different between studies 
and most had small sample sizes (less 
than 10 cases). In their 8-year study, the 
Southern Italian group reported that 17 
of 69 Behçet’s disease patients treated 
with infliximab switched to adalimumab 

Table V. Adverse events of anti-TNF-α agents.

 1st anti-TNF-α agent (n=34) 2nd anti-TNF-α agent (n=19)

systemic drug reaction n=4 NA
injection site reaction n=1 n=1
rash n=3 n=1
infection n=4 n=6
abnormal liver function n=1 NA
malignancy n=1 n=1
alopecia n=1 NA
  
NA: not applicable.
Patents made a good recovery from all adverse events except for one case of leukaemia.
Infections were systemic herpes zoster, severe pneumonitis, groin abscess and skin abscess with the 
first anti-TNF-α agent, and six airway infections cases including three with pneumonia, with the sec-
ond anti-TNF-α agent.

Supplement 2. Proportion continuing anti-TNF-α therapy according to the agent.
IFX: infliximab; ETN: etanercept; ADA: adalimumab.
At 24 months, the proportion of patients continuing were 10.1% with IFX, 0% with ETN and 33.3% 
with ADA (n=31 with IFX, 7 with ETN and 16 with ADA). The proportion continuing ADA was sig-
nificantly higher than with IFX (p=0.03).
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for primary failure (7), secondary failure 
(8) or infusion reactions (2). 12/17 re-
sponded to adalimumab and 12/12 were 
continuing adalimumab after a median 
of 17 months. Interestingly, a Japanese 
group reported the long-term efficacy of 
infliximab and methotrexate combina-
tion therapy in entero-Behçet’s disease 
(23). At 24 months, 10/10 patients con-
tinued their combination therapy in their 
study. Methotrexate has the best evi-
dence base and is the most frequent con-
comitant drug with anti-TNF-α agents in 
rheumatoid arthritis (29-30). We believe 
methotrexate requires further evaluation 
in combination with anti-TNF-α agents 
for Behçet’s disease.
In conclusion, we found that a second 
anti-TNF-α agent was as effective as a 
first anti-TNF-α agent in the treatment 
of Behçet’s disease without new safety 
concerns. The high discontinuation rate 
seen in both groups may have reflected 
the patient cohort and concomitant ther-
apy or be an underlying feature of this 
treatment approach in Behçet’s disease.
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