
  1Talarico R, et al. Ann Rheum Dis 2024;0:1–11. doi:10.1136/ard-2024-226113

Behcet’s disease

CLINICAL SCIENCE

Efficacy and safety of infliximab or adalimumab in 
severe mucocutaneous Behçet’s syndrome refractory 
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ABSTRACT
Introduction Evidence from randomised controlled 
trials on anti- tumour necrosis factor (TNF) agents in 
patients with Behçet’s syndrome (BS) is low.
Method We conducted a phase 3, multicentre, 
prospective, randomised, active- controlled, parallel- 
group study to evaluate the efficacy and safety 
of either infliximab (IFX) or adalimumab (ADA) in 
patients with BS. Adults patients with BS presenting 
with active mucocutaneous manifestations, occurring 
while on therapy with either azathioprine or 
cyclosporine for at least 3 months prior to study entry, 
were eligible. Participants were randomly assigned 
(1:1) to receive IFX or ADA for 6 months. The 
primary study outcome was the time to response of 
manifestations over 6- month anti- TNF alpha agents’ 
treatment.
Results 42 patients underwent screening visits, of 
whom 40 were randomly assigned to the IFX group 
(n=22) or to the ADA group (n=18). All patients at 
the time of randomisation had active mucocutaneous 
manifestations and a smaller proportion had 
concomitant vital organ involvement (ie, six 
and three patients with ocular and neurological 
involvement, respectively). A total of 14 (64%) 
responders in the IFX group and 17 (94%) in the 
ADA group were observed. Retention on treatment 
was 95% and 94% in the IFX and in the ADA group, 
respectively. Quality of life resulted to be significantly 
improved in both groups from baseline, as well as 
Behçet’s Disease Current Activity Form assessment. 
We registered two adverse events (one serious) in 
the ADA group and three non- serious adverse events 
in the IFX group.
Discussion The overall results of this study 
confirm the effectiveness of both IFX and ADA in 
achieving remission in patients with BS affected by 
mucocutaneous involvement.

BACKGROUND
Behçet syndrome (BS) is a rare, chronic and multi-
systemic disease, whose onset more frequently 
occurs in the late third and early fourth decades 
of life. It may present with recurrent oro- genital 
ulcers, ocular inflammation and skin manifesta-
tions.1 Joint, vascular, gastrointestinal and neuro-
logical involvement can also occur.2 The clinical 
picture of the disease is variable; while prevalent 
mucocutaneous involvement and arthritis represent 
the only clinical features in subjects with a benign 
disease subset, others develop potentially sight 
or life- threatening manifestations, due to ocular, 
neurological or major vascular involvement.3 The 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Over the last two decades, the beneficial effects 
of anti- tumour necrosis factor (TNF) alpha 
agents, either infliximab (IFX) and adalimumab 
(ADA) have been amply demonstrated, not 
only for severe and refractory ocular disease, 
but also for treating almost all the systemic 
manifestations of Behçet’s syndrome (BS). 
The pharmacological management of patients 
with BS is based on the 2018 European 
Alliance of Associations for Rheumatology 
recommendations, which indicate that 
monoclonal anti- TNF antibodies should be 
considered in severe disease as first- line or in 
refractory patients. Additional data emerged 
from trials and large cohort studies were 
published after the 2018 recommendations, 
further confirming the efficacy and safety of 
ADA and IFX However, the conducted trials 
covered a single anti- TNF- alpha agent (either 
ADA or IFX and never together in the same 
study), and were focused on a specific organ 
involvement (eg, intestinal or ocular).
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multiorgan involvement and the wide range of clinical spectrum 
often make the management of BS challenging; moreover, the 
relapsing course of the disease can determine exacerbations of 
symptoms over time4 and irreversible organ damage accrual.5 6 
Various demographic factors, such as age at disease onset, dura-
tion of disease and gender, are considered predictive of poor 
outcomes in the short and long term. In fact, younger male patients 
have a more severe disease, leading to increased morbidity and 
mortality.7 Quality of life (QoL) is highly impaired in patients 
with BS, and this is related to different issues, including disease 
activity and severity.8–12 Although the frequency of ocular BS can 
vary according to the geographical area, the overall frequency 
of ocular involvement is around 50% of patients.3 Uveitis due 
to BS can be challenging to treat and even in those treated, a 
significant portion of patients experience loss of vision in the 
decade following the onset of the ocular symptoms.1 2 Neuro-
logical involvement, also known as neuro- BS, is characterised by 
parenchymal lesions or vascular events, with a prevalence that 
varies from 2% to 50%, thus representing an important cause 
of morbidity and mortality.2 Finally, vascular involvement, most 
frequently characterised by recurrent superficial and deep vein 
thrombosis, or arterial aneurysms, can occur in up to 50% of 
patients with BS, severely affecting the prognosis of BS.11

Besides the use of glucocorticoids (GC), other therapies are 
used to manage the systemic manifestations of BS, such as colchi-
cine, azathioprine (AZA), cyclosporine A (CsA) and cyclophos-
phamide. Over the last two decades, the benefits of anti- tumour 
necrosis factor (TNF) alpha agents, either infliximab (IFX) and 
adalimumab (ADA) have been shown, not only for severe and 
refractory ocular disease, but also for treating almost all the 

systemic manifestations of BS12–23; accordingly, the European 
Alliance of Associations for Rheumatology (EULAR) recom-
mendations for the management of BS,24 indicate that mono-
clonal anti- TNF antibodies should be considered in severe 
disease as first- line or in refractory patients. However, the lack 
of controlled evidence regarding anti- TNF use, still represents 
a main issue and these drugs are used as off- label therapy. This 
may also limit patients access to treatment in some countries.

The present trial aimed at evaluating the efficacy and safety of 
IFX or ADA in patients with BS with mucocutaneous manifesta-
tions, refractory to the standard of care (SoC) with AZA or CsA.

METHODS
Study design and participants
This is a phase 3, multicentre, prospective, randomised, 
evaluator- blind, active- controlled, parallel- group study to eval-
uate the efficacy and safety of either IFX or ADA in patients with 
BS after induction therapy with systemic GC.

Patients were recruited from four tertiary referral centres 
for BS in Italy (Pisa, Florence, Siena and Cagliari). The trial 
was conducted in accordance with the Declaration of Helsinki 
(General Assembly of the World Medical Association 2014) 
and was approved by ethics committees at each participating 
centre. Written informed consent was obtained from all enrolled 
patients. Data were collected in accordance with Good Clin-
ical Practice guidelines. Data of the study have been reported 
according to Consolidated Standards of Reporting Trials 
reporting guidelines.25

To be eligible, participants were required to be between 18 
and 65 years old, diagnosed with BS according to the 1990 Inter-
national Study Group criteria, presenting active mucocutaneous 
manifestations (presence of recurrent oral ulcers and/or genital 
ulcers and/or cutaneous manifestations), that have been occurred 
while on treatment with either AZA or CsA for at least 3 months 
prior to the study entry.

Key exclusion criteria were ‘end- stage’ BS, with severe retinal 
damage or central nervous system irreversible damage, visual 
acuity <1/10 in both eyes or bilateral permanent blindness; 
other severe BS manifestations, that is, arterial aneurysm, throm-
bosis of the caval, hepatic veins or cerebral sinuses, infection 
at screening or frequent acute or chronic infections within 3 
months prior to the study entry, congestive heart failure, multiple 
sclerosis or any other central demyelinating disorder, history of 
malignancy within previous 5 years (except curatively excised 
skin cancer), organ transplantation (except cornea), substance 
abuse within 3 years, evidence of active or latent tuberculosis 
(TB), enrolment in other investigative clinical trial, prior history 
of anti- TNF alpha agents’ or other monoclonal antibody treat-
ments, or known allergy to murine or chimeric proteins, hyper-
sensitivity to the active substances or to any of the excipients, 
history of HIV, hepatitis C virus (HCV) or hepatitis B virus 
(HBV) infections, pregnancy or lactation were also considered 
exclusion criteria. Sex was self- reported as either male or female. 
Participants were approached by their usual care team and gave 
written informed consent before taking part in the study.

Randomisation and masking
Subjects recruited from the individual investigator’s clin-
ical centre if fulfilling study entry criteria were randomised 
using a centralised computerised randomisation system. The 
investigator entered the subject number and key subject infor-
mation into the background and demographic page and the 
system assigned the treatment for that subject according to a 

WHAT THIS STUDY ADDS
 ⇒ In this randomised clinical trial that involved 40 patients, 
the overall results confirmed the efficacy and safety of both 
ADA and IFX in achieving remission in patients affected by 
mucocutaneous involvement, confirming the effectiveness 
in the proportion of patients also with associated organ 
vital involvement due to BS, refractory to traditional 
immunosuppressive therapy. In this study, both ADA and 
IFX showed an excellent retention on treatment, and safety 
profile. In terms of efficacy, the occurrence of mucocutaneous 
manifestations, as well as the smaller proportion of ocular or 
neurological, during follow- up, that were defined as relapses, 
were seen in a minority of patients, both in the ADA and in 
the IFX group. Also, all the dimensions of quality of life as 
assessed by Short Form Health Survey 36 (SF- 36) resulted 
to be significantly improved in both groups from baseline, 
as well as the assessment of disease performed through the 
Behçet’s Disease Current Activity Form.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR 
POLICY

 ⇒ Collecting further evidence on the effectiveness of both 
drugs in BS can be considered an important milestone also 
for encouraging the health authorities to speed up the 
procedures for approving their on- label use. Indeed, both 
drugs demonstrated robust improvement in clinical response, 
quality of life, besides a high level of adherence to treatment 
and tolerability. These results are therefore also crucial in 
terms of prescriptiveness (currently off- label), as the evidence 
coming from real life needed to be confirmed by clear data 
from clinical trials.
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predefined computer- generated randomisation list which was 
blinded to each investigator. The computerised randomisation 
system considered block randomisation (1:1) within centres. 
Centralised blocked randomisation ensured that no selection 
bias was introduced when assigning the patients to study treat-
ment. While patients and personnel who administered investiga-
tional medicinal product were open fashion, those investigators 
evaluating responses of ocular/neurological/mucocutaneous 
manifestations remained blinded with regard to the randomised 
treatment assignments.

Procedures
All subjects underwent screening evaluations to determine eligi-
bility. The screening period had a duration of 90 days. All eligi-
bility criteria must be met prior to week 0. The eligible subjects 
were randomised to receive either IFX (5 mg/kg intravenously 
administered at weeks 0, 2 and 6 and then every 6–8 weeks) or 
ADA (40 mg subcutaneously every 2 weeks) (ratio 1:1). In the 
event of relapse, patients were treated according to physicians’ 
local practice and the EULAR guidelines.24 All subjects were 
treated for 24 weeks and followed for 12 additional weeks after 
treatment was completed or discontinued.

Prior and concomitant therapies allowed were AZA (up to 
2 mg/kg/day) or CsA (up to 5 mg/kg/day for the first month, to 

be tapered 0.5 mg/kg every 2 weeks until a maintenance dose of 
3 mg/kg/day).

At the enrolment, high- medium doses of GC was permitted 
when required for the active disease and following this 
schedule: 6- methylprednisolone (0.5 g for body weight <50 kg 
or 1 g for body weight >50 kg intravenously for 3 days; then to 
taper to 40 mg/day intramuscularly for 3 days, then to reduce 
to 20 mg/day orally for 3 days, finally tapered of 4 mg/weekly 
until suspension). Traditional disease- modifying antirheumatic 
drugs and other biological drugs (except IFX and ADA) were 
not permitted. During the treatment period, the patients regu-
larly underwent physician’s global assessment of disease activity 
(including Behçet’s Disease Current Activity Form (BDCAF) 
evaluation), physical examinations and measurement. During 
each visit, the investigators evaluated eligibility assessment, 
safety, efficacy, adherence to treatment and drug supplies. In the 
case of concomitant ocular involvement patients underwent at 
baseline visual acuity assessment, fundus oculi and tonometry 
monthly and fluorangiography and coherent radiation optical 
tomography at baseline and at the end of the treatment period. 
Similarly, in the case of neurological involvement, an MRI of 
the brain plus neurological examination was performed at study 
entry and at the end of the study period.

Figure 1 Consolidated Standards of Reporting Trials diagram. ADA, azathioprine; IFX, infliximab.
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The study duration planned was 36 months, however due to 
the COVID- 19 pandemic was extended for one further year to 
complete the analysis of the data.

Outcomes
The primary study outcome was the time to response of mucocu-
taneous manifestations over 6 months in anti- TNF alpha agents’ 
treatment, also evaluating the time to response of any concom-
itant vital organ involvement (mainly focusing on ocular and 
neurological involvement).

Patients were considered as ‘responders’ if obtaining the 
remission of mucocutaneous involvement (ie, the improvement 
of active manifestations and absence of new episodes of oro- 
genital ulcers and/or erythema nodosum) during a single- blind, 
complete treatment period with either IFX or ADA. Moreover, 
when concomitant ocular or neurological involvement were 
associated with the mucocutaneous manifestations, patients 
were considered responders in case of improvement of active 
manifestations and/or absence of new ocular attacks involving 
the posterior eye segment and in case of improvement of active 

Table 1 Baseline characteristics of the population included in the study.

ADA (n=18) IFX (n=22) Total (n=40) P value

  Age, years±SD 47.7±10.20 45.73±11.88 46.75±10.70 0.635

Sex (n, %)

  Male 13 (72.22) 15 (68.18) 28 (70.0) NS

  Female 5 (27.78) 7 (31.82) 12 (30.0)

Ethnicity (n, %)

  White 16 (88.89) 18 (81.82) 34 (85.0)
NS  Black 0 2 (9.09) 2 (5.0)

  Other 2 (11.11) 2 (9.1) 4 (10.0)

Smoking status (n, %)

  Never smoked 10 (55.55) 14 (63.63) 24 (60.0) 0.016

  Ex- smoker 3 (16.66) 3 (13.63) 6 (15.0)

  Current smoker 5 (27.77) 5 (22.72) 10 (25.0=

Comorbidities (n, %)

  Diabetes 4 (22.22) 4 (28.57) 8 (20.0) NS

  Hypertension 6 (33.33) 6 (42.86) 12 (30.0) NS

  Ischaemic heart disease 3 (16.67) 5 (35.71) 8 (20.0) NS

  Dyslipidaemia 6 (33.33) 3 (21.43) 9 (22.50) NS

  Disease activity according to BDCAF mean±SD 7.39±3.03 7.41±2.48 7.4±2.2 NS

Active disease manifestations at time of randomisation (n,%)

  Mucocutaneous 18 (100) 22 (100)

  Ocular 3 (16) 3 (13)

  Neurological 1 (5) 2 (9)

Pattern of major organ involvement (n,%)

Ocular

  Bilateral 2 (67) -

  Unilateral 1 (33) 3 (100)

  Anterior - 1 (33)

  Posterior 3 (100) 2 (67)

Neurological

  Meningoencephalitis with brainstem involvement 1 (100) 1 (50)

  Cranial neuropathy - 1 (50)

Previous medications*n (%)

  Colchicine 10 (55) 12 (54) 22 (55)

  GC 9 (50) 10 (45) 19 (48)

  Topical GC 5 (28) 7 (32) 12 (30)

Criteria entry

  AZA failure 12 (67) 15 (68) 17 (43)

  CyA failure 6 (33) 7 (32) 13 (33)

Concomitant treatment at the study entry (n, %)

  GC 18 (100) 12 (54.55) 30 (75.0) 0.003

  Colchicine 14 (77.78) 11 (50) 25 (62.50) NS

  DMARDs† 3 (17) 4 (23) 7 (17) NS

*Previous medications were defined as those used within 30 days before screening.
†DMARDs at the study entry were represented by: AZA3 in the ADA arm and methotrexate4 in the IFX arm
ADA, adalimumab; AZA, azathioprine; BDCAF, Behçet’s Disease Current Activity Form; CyA, cyclosporine; DMARD, disease- modifying antirheumatic drug; GC, glucocorticoids; IFX, 
infliximab ; NS, not significant.
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manifestations and/or of the absence of new ischaemic pons- 
mesencephalon lesions and/or absence of meningoencephalitis 
with brainstem involvement, respectively.

Secondary outcomes were represented by the evalua-
tion during all the treatment and follow- up period of: the 
proportion of BS subjects who had a relapse of mucocu-
taneous manifestations while on anti- TNF alpha agents 
(including also organ vital manifestations); time to relapse; 
disease activity measured by BDCAF; adherence to anti- TNF 
therapy defined as the administration/intake >70% of 
anti- TNF alpha agents in the considered period; the reten-
tion on anti- TNF alpha agents and reasons of withdrawal; 
effects on QoL evaluated by standardised questionnaire (ie, 
SF- 36).

The safety and tolerability profiles of anti- TNF alpha 
agents were evaluated as the frequency of adverse events 
(AEs) and serious adverse events (SAEs) while on study. 
Patients were monitored for treatment- emergent AEs and 
SAEs every 2 weeks. Physical examinations and clinical 
laboratory tests were conducted at screening and every 4 
and 8 weeks, respectively.

Statistical analysis
Sample size calculation for the study was based on the 
assumption that the safety population would be used for 
statistical analyses, therefore considering as population for 

analysis of all subjects who received at least one dose of 
study treatment. Moreover, response to anti- TNF alpha 
agents, that is, remission of mucocutaneous manifestations 
(and of any possible concomitant organ vital involvement) 
was evaluated at month 6. Due to the binomial nature of 
the outcome variable (0=non responder, 1=responder), we 
hypothesised that the use of the two anti- TNF- alpha agents 
could have made a difference of about 30% from baseline on 
the achievement of remission. With alpha error=0.05 and 
a power of 0.80, 23 patients per group were needed. The 
enrolled patients were followed for 18 months for clinical 
assessments and treatments. The efficacy variables were 
analysed in the population, that is, all subjects randomised 
to either IFX or ADA and exposed to at least one dose of the 
anti- TNF alpha agent as per random with at least one effi-
cacy assessment since the treatment started. Maintenance on 
anti- TNF alpha agents was evaluated considering the number 
of days from treatment start to the discontinuation of treat-
ment, which could lead to the switch to another therapy or 
the add- on of an immunosuppressant (IS) SoC drugs or to 
study withdrawal. Comparisons of qualitative data between 
the two groups were made by the χ2 test or the Fisher’s 
Exact test. Quantitative data were compared by means of 
the Student’s t- test for paired data or by the Wilcoxon’s test 
in case of non- normally distributed data. Time to response 
and time to relapse were evaluated as the number of days 

Table 2 AE and SAE in ADA e IFX groups

Drug AE Type of AE SAE Type of SAE

ADA 2 One case of mild cutaneous self- limiting rash 1 Myocardial infarction

IFX 3 Two cases of mild cutaneous self- limiting rash one case of hypersensitivity reaction type 1 (who stopped the therapy) 0   

ADA, adalimumab; AE, adverse event; IFX, infliximab; SAE, serious adverse event.

Figure 2 Frequency distribution (%) of treatment responders and non- responders in the ADA and IFX group. ADA, adalimumab; IFX, infliximab.
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from treatment start to the event occurrence, and different 
groups treated with either IFX or ADA were compared by 
means of the log- rank test. A Cox model was defined to eval-
uate risk also adjusting for potential confounders. All anal-
yses were performed using Stata V.16 and a p value<0.05 
was considered for statistical significance.

Role of funding source
The funder of the study had no role in study design, data collec-
tion, data analysis, data interpretation or writing of the report.

RESULTS
Between January 2018 and January 2020, a total of 42 
patients with BS underwent a screening visit. Among them, 41 
were considered eligible and included in the study: 19 were 
randomised to the ADA group and 22 to the IFX group. One 
patient discontinued the study after the randomisation because 
of being unavailable to continue the study (figure 1).

The baseline characteristics of the participants included in the 
study are shown in table 1.

All but two patients (one in the IFX and one in the ADA group) 
completed the study as per- protocol. In detail, one patient in 
the IFX had hypersensitivity reaction type 1 and then discon-
tinued, while one patient in the ADA group discontinued having 
received a diagnosis of myopathy at day 112. Accordingly, reten-
tion on treatment was 94% and 95% in ADA and in the IFX 
group, respectively.

Figure 3 Kaplan- Meier curves for the ADA and IFX group in terms of non- response to treatment (primary outcome). ADA, adalimumab; IFX, 
infliximab.

Table 3 Number and rate of relapses per visit in the adalimumab 
group

Day Manifestations Manifestations rate

14 1 0.056

28 0 0

42 2 0.111

56 0 0

70 0 0

84 0 0

98 0 0

112 0 0

126 0 0

140 0 0

154 0 0

168 0 0

Table 4 Number and rate of relapses per visit in the infliximab 
group

Day Manifestations Manifestations rate

14 0 0

42 1 0.045

96 2 0.095

152 3 0.143

206 3 0.143
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As shown in table 2, we registered two AEs in the ADA group; 
only one of them may be considered as serious (myocardial 
infarction), although it was reported immediately after the last 
evaluation and in a subject with independent cardiovascular risk 
factors. In the IFX group we registered three AEs, all not serious.

With respect to the overall evaluation of the efficacy (ie, the 
percentage of patients with mucocutaneous manifestations, even 
when these were associated with concomitant sight- threatening 
uveitis or neurological involvement) over 6- month anti- TNF 
alpha agents’ treatment, the primary outcome was met by 17 
(94%) patients in the ADA group and 14 (64%) in the IFX group 
(p value=0.023) (figure 2). In detail, in the ADA group, one 
patient had relapse of mucocutaneous manifestations; as for the 
IFX group, one patient experienced anterior uveitis (P0015), 
P0022 had paresthesias and buccal rima deviation, P0035, P037 
and P0020 had cutaneous manifestations. Moreover, as detailed 
above one additional patient exited the study. As far as mucocu-
taneous involvement is concerned, we did not find any difference 
according to isolated or associated mucocutaneous involvement 
to other kind of involvement.

To what concern the primary outcome, time- to- response, 
resolution of sight- threatening uveitis and/or neurological and/
or mucocutaneous manifestations was achieved significantly 
quicker in the ADA group as compared with the IFX group with 
a median time to response to the treatment being equal to 42 
days and 152 days, respectively, p value=0.001 for log- rank test. 

Figure 3 shows the Kaplan- Meier curves for the risk of non- 
response in the two treatment groups.

When analysing time to response considering a Cox model, 
significant differences were observed between the two groups 
with the risk of non- response being higher for the IFX group as 
compared with ADA, both at unadjusted, HR 2.56 (95% CI 1.22 
to 5.26) p value=0.013, and adjusted analysis also controlling 
for variables resulted to be significantly different between groups 
(ie, smoking habits and GC use), HR 3.33 (95% CI 1.30 to 8.33), 
p value=0.012 for IFX versus ADA.

Considering both the randomisation visit and subsequent 
follow- up evaluation a total 5 (27.8%) patients in the ADA group 
and 9 (40.9%) patients in the IFX group experienced ocular, 
mucocutaneous or neurological manifestations (p value=0.510). 
In detail, 4 (22.2%) patients in the ADA and 5 (22.7%) patients 
in the IFX group have active manifestations (one or more) at day 
0 (randomisation visit), p value=1.000.

A disease flare was observed in a minority of patients in the 
ADA (2/18, 11.1%) and in the IFX group (7/22, 31.8%) (p 
value=0.149). Tables 3 and 4 show the number of relapses per 
visit for each of the two drugs.

A number of relapses shown in the table exceeds the number 
of patients having manifestations reported above as some 
patients experienced multiple manifestations. In detail, in the 
ADA group, one patient experienced a manifestation on day 
42 and another patient experienced a manifestation on days 

Figure 4 Kaplan- Meier curves for the ADA and IFX group in terms of disease relapses. ADA, adalimumab; IFX, infliximab.
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14 and 42, the same manifestation was present also on day 0 
and resolved after day 42. In the IFX group. five patients expe-
rienced single manifestation during the study follow- up while 
the others showed multiple manifestations (P003: days 96 and 
152, P0035: days 152 and 206). Moreover, considering the time 
to first relapse, figure 4 shows the Kaplan- Meier curves for the 
ADA and IFX groups, no differences were observed between the 
two groups (p value=0.156 for log- rank test).

The simple Cox model suggested no significant differences in 
the risk of relapse between the two groups, HR 2.92 (95% CI 0.61 
to 14.04), p value=0.182 for IFX versus ADA, when adjusting 
for variables resulted to be significantly different between groups 
(ie, smoking habits and GC use) a significantly higher risk of 
relapse was estimated in the IFX group as compared with ADA, 
HR 7.57 (95% CI 1.14 to 50.19), p value=0.036.

Adding more details, five patients experienced ocular mani-
festations in the IFX group and had no active sign at baseline, 
none of the patients in the ADA group that had no active ocular 
manifestations at baseline experienced them during follow- up. 
One patient in the ADA and another one in the IFX group expe-
rienced new neurological manifestations during follow- up. Inci-
dence of new mucocutaneous manifestations were observed just 
for one patient in the IFX group.

All the dimensions of QoL as assessed by SF- 36 resulted to 
be significantly improved (from baseline) at the last visit, phys-
ical function (p value=0.005 and 0.001 in the ADA and IFX 
group, respectively), role limitations due to physical health (p 
value=0.004 and 0.001 in the ADA and IFX group, respectively), 
role limitations due to emotional problems (p value=0.004 and 
0.001 in the ADA and IFX group, respectively), energy/fatigue 

Figure 5 Radar plot for QoL (SF- 36) scores at baseline and follow- up in the ADA and IFX group. Dashed lines refer to baseline values while dotted 
lines represent follow- up values, in both groups QoL significantly increased for all the dimensions considered. ADA, adalimumab; EF, energy/fatigue; 
EW, emotional well- being; GH, general health; HC, health change; IFX, infliximab; PA, pain; PF, physical functioning; QoL, quality of life; RE, role 
limitations due to emotional problems; RP, role limitations due to physical health; SF, social functioning; SF- 36, Short Form Health Survey 36.

Table 5 Quality of life (SF- 36) among the patients included at 
baseline

Mean±SD P value

IFX ADA

Physical functioning 49.29±28.77 49.21±26.21 0.919

Role functioning/physical 20.59±34.5 23±30.96 0.617

Role functioning/emotional 26.18±38.43 33.58±39.46 0.626

Energy/fatigue 37.94±23.32 35±14.94 0.618

Emotional well- being 46.76±21.5 52.74±16.56 0.545

Social functioning 36.91±21.18 41.18±19.07 0.542

Pain 35.24±28.86 28.53±15.99 0.564

General health 30.59±16.19 23.58±18.3 0.075

Health change 19.12±22.59 32.79±26.41 0.103

ADA, adalimumab; IFX, infliximab; SF- 36, Short Form Health Survey 36 .

Table 6 Quality of life (SF- 36) in the two arms after the study 
period

Mean±SD P value

IFX ADA

Physical functioning 89.17±20.32 87.5±14.64 0.219

Role functioning/physical 82.5±33.95 80.36±31.83 0.864

Role functioning/emotional 88.83±29.63 85±30.33 0.617

Energy/fatigue 76.83±20.32 68.14±17.95 0.423

Emotional well- being 81.33±17.08 81.21±12.19 0.969

Social functioning 87.33±13.14 84.5±24.16 0.731

Pain 88.38±17.78 77.64±25.96 0.186

General health 68.5±25.45 48.36±18.87 0.6

Health change 93.75±15.54 92.43±13.31 0.77

ADA, adalimumab ; IFX, infliximab ; SF- 36, Short Form Health Survey 36 .
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(p value=0.007 and 0.001 in the ADA and IFX group, respec-
tively), emotional well- being (p value=0.007 and 0.001 in 
the ADA and IFX group, respectively), social functioning (p 
value=0.001 both in the ADA and IFX group, respectively), pain 
(p value=0.001 both in the ADA and IFX group, respectively), 
general health (p value=0.002 and 0.003 in the ADA and IFX 
group, respectively), health change (p value=0.001 both in the 
ADA and IFX group, respectively). QoL at the end of the study 
remained similar between the two groups (figure 5, tables 5 and 
6).

Also, disease activity as evaluated by the BDCAF significantly 
improved (from baseline) at the end of the study period both in 
the ADA and in the IFX group (p value<0.001 for both) without 
significant differences between group both at baseline and at the 
end of the study (table 7). Moreover, we did not observe differ-
ences in terms of other concomitant therapies, GC tapering in 
those cases characterised by major organ involvement. Table 8 
summarises the medium dose of GC, the medium number of oral 
ulcers, the Physician Global Assessment and the Patient Global 
Assessment at baseline and at the end of the follow- up period.

When considering exclusively mucocutaneous involvement, 
the percentage of patient responders over 6- month anti- TNF 
alpha agents’ treatment was similar between groups being 100% 
in the ADA group and 86.4% in the IFX group (p value=0.238) 
(online supplemental figure 1). On the other hand, to what 
concern the primary outcome, time- to- response, resolution 
of mucocutaneous manifestations was achieved significantly 
quicker in the ADA group as compared with the IFX group, p 
value=0.002 for log- rank test. (Online supplemental figure 2) 
shows the Kaplan- Meier curves for the risk of non- response in 
the two treatment groups.

Globally, the treatment with both IFX and ADA were well 
tolerated by the patients. In terms of self- reported adherence to 
treatment, 100% of IFX patients were completely adherent to 
the therapy during the study period. In the group of ADA, only 
one patient reported to skip the therapy (one time over the study 
period).

DISCUSSION
The overall results of this study report on the efficacy and safety 
of both ADA and IFX in achieving remission in patients affected 
by mucocutaneous involvement due to BS refractory to tradi-
tional immunosuppressive therapy. These findings agree with 
data already published14–24 26 and also with the common real- 
life experience on the use of anti- TNF alpha drugs, in managing 
several types of organ involvement in BS.

To our knowledge, this is the first controlled study assessing 
in the same study the efficacy and safety of both ADA and IFX. 
Indeed, collecting further evidence on the effectiveness of both 

Table 7 Behçet’s Disease Current Activity Form in the two arms at 
baseline and at the end of follow- up

Baseline

Drug First quartile Median Third quartile Mean±SD P value

ADA 5 8 9 7.39±3.03 0.982

IFX 5 7 9 7.41±2.48

Follow- up

Drug First Quartile Median Third quartile Mean±SD P value

ADA 0 0 0 1.12±2.32 0.197

IFX 0 3 9 2.16±2.41

ADA, adalimumab; IFX, infliximab.
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drugs in BS can be considered an important milestone also for 
encouraging the health authorities to speed- up the procedures 
for approving their on- label use. In our study, no significant 
differences were found with respect to the efficacy of anti- TNF 
used as monotherapy or in association with an immunosuppres-
sive agent. This is in line with data coming from a previous multi-
centre study from the French Behçet Network, which analysed 
a large series of patients with BD with ocular and extraocular 
manifestations of BD treated with anti- TNF agents and showing 
that IFX and ADA seem to have similar efficacy and safety 
profile, without significant differences respect to the efficacy of 
anti- TNF therapy used as monotherapy or in association with an 
immunosuppressive agent.27 Similarly, both IFX and ADA were 
reported as efficacious in improving uveitis macular oedema in 
patients with BD in a Japanese retrospective study,28 while other 
literature data have reached similar conclusions while showing a 
slight difference between IFX and ADA, being ADA to be associ-
ated with better outcomes than IFX after 1 year of follow- up.29

In our study, both ADA and IFX showed excellent retention on 
treatment, and safety profile. In terms of efficacy, the occurrence 
of mucocutaneous manifestations during follow- up, that were 
defined as relapses, were seen in a minority of patients, both in 
the ADA and in the IFX group, as well as ocular or neurological 
involvement. However, on the basis of both time- to- response 
and the percentage of responders in the two groups, the data 
seem apparently to indicate a slightly higher efficacy profile of 
ADA compared with IFX. Nevertheless, the half- life of the mole-
cules is different, and this might have affected the evaluation of 
time to response in the IFX group and can probably explain an 
earlier response to ADA treatment rather than a higher efficacy, 
also due to the study period of observations of 6 months.

Also, all the dimensions of QoL as assessed by SF- 36 resulted 
to be significantly improved in both groups from baseline, as 
well as the assessment of disease performed through the BDCAF. 
One of the main characteristics of BS is to have a variable course 
with relapsing and remitting phases, as well as higher disease 
activity, especially in the first years after disease onset.26 30–33 
The complexity of BS phenotype variability requires a multidis-
ciplinary view and a customisation of the therapeutic approach 
to the individual patient is crucial in order to improve the 
overall disease prognosis and the QoL of both the patient and 
the caregivers/family members.33 34 Different factors can have 
a worse impact on the prognosis, including the type of organ 
involvement, early disease onset and male sex; however, also 
manifestations of benign course, such as mucocutaneous signs 
and symptoms, can definitely affect QoL of patients with BS. All 
these considerations highlight how important is to start the most 
appropriate treatment early in the disease.30–35

The main limitations of this study include the small sample size 
and the peculiarity of the study design (ie, AZA and cyclosporin 
A (Cy A)) CyA failure vs use of IFX or ADA), which at the same 
time represents an aspect that traces pragmatically what happens 
in clinical practice. However, considering the rare prevalence 
of BS, conducting a trial of a large- scale is not always feasible 
and in light of the inherent characteristics of small populations, 
we can accept even low numbers of case studies. In addition, 
the study design, although peculiar, may reflect frequent treat-
ment scenarios in real life, that is, the choice to use anti- TNF 
alpha agents in case of failure or partial response to traditional 
immunosuppressive treatments and this represents a main point 
of strength of the study. Another relevant aspect is related to the 
multicentre nature of the population enrolled, that is, supposed 
to be truly representative of the disease patterns. Moreover, 
we should take into account that patients with BS enrolled in 

this study were by definition refractory to the SoC therapy and 
this scenario is quite similar to what happens when managing 
patients with BS. The importance of this study can therefore also 
be attributed to the fact that a critical issue often experienced in 
real life has been answered by means of an randomised controlled 
trial (RCT) in a small population. Besides these considerations, 
an additional added value of the study is that it assessed adher-
ence to therapy, which was excellent, being about 100%.

In summary, ADA and IFX were generally well- tolerated 
and efficacious in patients with BS who showed an inadequate 
response to prior treatments with at least AZA or CyA; the 
efficacy was particularly prominent in the subanalysis of only 
mucocutaneous patients, similarly to previous data observed 
in a controlled study on etanercept.36 In 2016, ADA received 
European Medicine Agency approval for the treatment of non- 
infectious uveitis and panuveitis; besides the recommendation 
of considering ADA in these cases, the data from our study 
highlight that both drugs demonstrated robust improvement 
in clinical response, QoL, besides a high level of adherence to 
treatment and tolerability in different kinds of organ involve-
ment. Although a more detailed treat- to- target profile is yet 
to be better defined,37 these results are also crucial in terms of 
prescriptiveness (currently off- label), not only in Italy but also 
beyond national borders, as the evidence coming from real life 
still needs to be confirmed by growing data from clinical trials.
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