
Vol.:(0123456789)1 3

Internal and Emergency Medicine (2020) 15:635–644 
https://doi.org/10.1007/s11739-019-02237-7

IM - ORIGINAL

Clinical features and management of venous thromboembolism 
in patients with Behçet’s syndrome: a single‑center case–control study

Neera Toledo‑Samaniego1,2,3 · Francisco Galeano‑Valle1,2,3   · Blanca Pinilla‑Llorente1,2,3 · 
Jorge Del‑Toro‑Cervera1,2,3 · Alberto Marra4 · Marco Proietti5,6 · Pablo Demelo‑Rodríguez1,2,3

Received: 16 June 2019 / Accepted: 15 November 2019 / Published online: 4 December 2019 
© Società Italiana di Medicina Interna (SIMI) 2019

Abstract
Almost one third of patients with Behçet’s syndrome (BS) display vascular involvement. However, data regarding the preva-
lence and management of venous thromboembolism (VTE) in BS are scanty. We assessed the differential characteristics 
between patients with and without VTE and the factors associated with VTE incidence. A case–control study in a cohort of 
patients with BS was performed. 57 patients were included (56.1% women) with a mean follow-up of 10.56 (± 10.7) years. 
Mean age at diagnosis of BS and diagnosis of the first VTE episode was 34.7 (± 12.1) and 31.2 (± 8.9) years, respectively. 
Erythema nodosum (OR 4.6, CI 95% 1.2–18.1) and fever (OR 8.2, CI 95% 1.6–42.1) were associated with a higher risk of 
VTE. 26 episodes of VTE were registered in 12/57 (21%) patients. 83.3% of patients were not diagnosed with BS when the 
first episode of VTE occurred and, among them, the episode of VTE led to the diagnosis of BS in 40% of cases. Half of 
patients had at least one VTE recurrence. The absence of immunosuppressive treatment was associated with a higher risk 
of developing a first episode of VTE (OR 20 CI 95% 19.2–166.6). All patients were treated with anticoagulation and 75% 
were treated with immunosuppressants after the first VTE event. The diagnosis of VTE usually precedes that of BS, with 
a high frequency of VTE recurrence. Erythema nodosum and fever were associated with a higher risk of VTE, while the 
immunosuppressants showed a protective role for the development of VTE.
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Introduction

Behçet’s syndrome (BS) is a chronic multisystemic disor-
der with a characteristic geographical distribution along 
the silk route [1], characterized by skin-mucosa lesions. 
It may also involve the eyes, blood vessels, joints, gas-
trointestinal system, and central nervous system [2]. The 
pathogenesis of BS is very complex and it is represented 
by a genetic predisposition (mainly HLA dependent and 
specifically HLA B*51 which is the major susceptibility 
genetic factor), activation of innate and adaptive immu-
nity by several pathogens, with consequent interaction of 
both T lymphocytes (mainly Th1 and Th17 phenotype) 
and activated neutrophils, all of which are responsible for 
tissue damage in BS [3].

There are some difficulties in developing universal 
classification criteria. First, because of its geographical 
variation in prevalence and disease expression [1]. BS has 
an episodic course that may resemble auto-inflammatory 
diseases, although it has some differences since it is not 
monogenic and rarely occurs during childhood. Moreo-
ver, it does not fit into a “vasculitis disease”, because 
BS affects veins and arteries, with tendency to aneurysm 
formation and the absence of granulomatous inflamma-
tory lessions within vessel wall. For all these reasons, BS 
is classified as a variable vessel vasculitis, and different 
studies have attempted to categorize BS into several phe-
notypes (or "clusters") depending on predominant symp-
toms. There is a “vascular cluster” [4, 5] that presents 
approximately in a third of the patients and is one of the 
major causes of mortality and morbidity in BS [4, 6, 7]. 
Vascular involvement occurs early during the course of 
the disease and is seen mainly among men. BS may affect 
blood vessels of different sizes and types, including arter-
ies (stenosis, aneurysms, thrombosis, bleeding) and more 
commonly veins (thrombosis) [2, 8]. The pathogenesis of 
thrombosis in BS is unclear, and in the past few years, 
some studies have shown the relationship between neu-
trophils and thrombosis. An Italian study demonstrated 
the important role of neutrophils in the pathogenesis of 
thrombosis in BS, through NADPH oxidase (specifically 
NOX2), by producing an excess of reactive oxygen spe-
cies (ROS) that are able to modify the secondary structure 
of fibrinogen being less susceptible to plasmin-induced 
lysis [5, 9–11]. A specific mechanism of programmed cell 
death for neutrophils has also recently been described [5, 
12]. These findings help to understand why the thrombus 
in BS is less responsive to anticoagulant therapy. There-
fore, immunosuppressants play an important role, although 
there are no controlled studies for the management of vas-
cular BS [5, 13]. Pulmonary embolism is rare, because 
thrombi in the affected veins of the lower extremities are 

strongly adherent [2, 14]. Due to the concern about bleed-
ing-associated mortality (that is more frequent in case of 
pulmonary artery aneurysms) [15] as well as the fact that 
anticoagulation has not demonstrated to prevent venous 
thrombosis recurrences, anticoagulants are not usually rec-
ommended for the treatment of venous thrombosis in BS, 
even though the evidence is scarce [13].

To better characterize venous thromboembolism (VTE) in 
the setting of BS and its related management, we performed 
a case–control study in a cohort of patients with BS to assess 
the differential characteristics between patients with and 
without VTE and the factors that could be associated with 
the recurrences of venous thrombosis.

Material and methods

Type of study

Case–control study to assess the differential characteristics 
between patients with BS with or without VTE and the fac-
tors that could be associated with VTE recurrence.

Study population

Consecutive patients with diagnosis of BS between 2006 
and 2018 in a tertiary hospital in Madrid were included. 
BS was defined according to the International Study Group 
for Behçet’s Disease (ISGBD) [16] diagnostic criteria and 
the International Team for the Revision of the International 
Criteria for Behçet’s Disease (ITR-ICBD) diagnostic criteria 
[17]. All patients underwent serological study for the screen-
ing of other autoimmune diseases.

Follow‑up and variables

Retrospective analysis of the medical records of the patients 
was performed. Information about epidemiological charac-
teristics, symptoms, diagnostic tests, evolution and antico-
agulant and immunosuppressant treatment was obtained 
from all patients. Deep venous thrombosis of lower extrem-
ities (DVTLE) and superficial venous thrombosis (SVT) 
were diagnosed by Doppler ultrasound. Inferior cava vein 
(ICV) thrombosis and suprahepatic vein thrombosis were 
diagnosed by contrast-enhanced computed tomography 
(CECT). Pulmonary embolism was diagnosed by computed 
tomography pulmonary angiography (CTPA). Intracardiac 
thrombosis was diagnosed by transthoracic echocardiogram 
and/or transesophageal echocardiogram when indicated. 
Intracranial thrombosis was diagnosed by cranial computed 
tomography. The diagnostic delay was defined as the delay 
between the first medical visit and the diagnosis of the BS. 
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The presenting symptom is defined as the patient’s main 
complaint when first consulted.

Statistical analysis

Qualitative variables are presented by the frequency distri-
bution. Quantitative variables are presented by the mean and 
the standard deviation in case they have a normal distribu-
tion or median and the 25th (P25) and 75th (P75) percentiles 
if they have a non-normal distribution. Chi-square test or 
Fisher’s exact test were used for comparison between quali-
tative variables, depending on the sample size. T-Student 
and Mann–Whitney tests were used for mean comparison 
between two groups when distribution was parametric and 
non-parametric, respectively. A univariate logistic regression 
analysis was performed to obtain odds ratio of clinical and 
epidemiological features for the development of VTE. A 
value of p < 0.05 was accepted as significant.

Ethic and risks

This study was carried out following the international ethi-
cal recommendations for conducting research in humans in 
the latest revision of the Declaration of Helsinki, as well as 
those established in the Good Clinical Practice Guidelines 
and in the current legislation. Informed consent was not 
requested, because it was a retrospective study. However, 
there is no personal information that allows patient identi-
fication. The study was approved by the Institutional Ethics 
Committee (03/2019).

Results

Total study sample

Seventy-six medical records of patients diagnosed with BS 
were found. Nineteen patients were excluded due to incom-
plete information on their medical records. Therefore, the 
study included 57 patients (56.1% women). The mean age 
at diagnosis of BS was 34.7 (± 12.1) years. ISGBD and ITR-
ICBD diagnostic criteria were fulfilled by 73.7% (42/57) and 
98.2% (56/57) of patients, respectively. The mean time delay 
of diagnosis was 14.7 (± 32.1) months. Among study cohort, 
85.9% of patients were Spaniards, 5.3% were Latin Ameri-
cans, 5.3% were Africans, one patient was Portuguese and 
one patient was Turkish. A previous family history of BS 
was found in 3.5% of the patients, whereas 8.8% had family 
history of autoimmune diseases. The main complaints were 
genital ulcers, oral ulcers, eye lesions, vascular involvement, 
neurological involvement and fever. HLA (human leukocyte 
antigen) study was performed in 33.3% (19/57) patients. 
They were classified as B51+ (31.5%, 6/19), A26+ (5.2%, 

1/19) and the remainder was “negative for BS-associated 
HLA type”. Baseline and clinical characteristics of the 
patients with and without VTE are listed in Table 1. Seven 
percent (4/57) of patients had arterial involvement. Three of 
the patients with arterial involvement also presented VTE.

The most frequent background treatments found in the 
entire sample were 87.7% colchicine, 91.2% corticoids 
and 45.6% azathioprine. Other immunosuppressive treat-
ments were infliximab (21.4%), methotrexate (19.3%), 
cyclosporine (15.8%), rituximab (14%), cyclophosphamide 
(10.5%), etanercept (10.5%) and adalimumab (10.5%).

The mean follow-up for the entire sample was 10.56 
(± 10.7) years. Two patients died from neurologic BS 
involvement and other patient died from gastrointestinal 
bleeding.

Patients with BD and VTE

Twenty-six episodes of VTE were registered in 12/57 (21%) 
patients with a mean age at diagnosis of the first VTE epi-
sode of 31.2 (± 8.9) years. A univariate logistic regression 
showed that erythema nodosum (OR 4.6, CI 95% 1.2–18.1) 
and fever (OR 8.2, CI 95% 1.6–42.1) were associated with a 
higher risk of VTE (Table 1). The absence of immunosup-
pressive treatment was associated with a higher risk of devel-
oping a first episode of VTE (OR 20 CI 95% 19.2–166.6). 
Clinical characteristics of the patients with VTE are listed 
in Table 2. The 15.4% (4/26) of VTE episodes presented 
thrombosis in more than one level. At diagnosis of VTE, 
mean C-reactive protein was 6.68 (± 5.8) mg/dL, mean 
D-dimer was 1371.8 (± 616.8) ng/mL, mean erythrocyte 
sedimentation rate was 28 (± 25.4) mm first hour and mean 
creatinine was 0.91 (± 0.21) mg/dL.

Ninety-two percent of the first VTE events did not pre-
sent other provoking factors. Eighty three percent (10/12) of 
patients were not diagnosed with BS when the first episode 
of VTE occurred, with a mean time from the first VTE epi-
sode to BS diagnosis of 3.5 (± 6.4) months. Interestingly, at 
the time of the first VTE episode, 9/10 patients undiagnosed 
with BS already fulfilled both ISGBD and ITR-ICBD cri-
teria. Among them, the episode of VTE led to the diagno-
sis of BS in 40% (4/10) of cases. Among the two patients 
that were diagnosed with BS before the first VTE episode 
occurred, the mean time from the BS diagnosis to the first 
VTE episode was 20.1 (± 22.4) months. All thrombophilia 
studies that were performed (5/12) were negative. No patient 
had antiphospholipid syndrome. Fifty percent (6/12) of 
patients had one VTE recurrence, while 5/12 patients had 
two relapses, 2/12 patients had three relapses and one patient 
had four relapses.

Only one patient (8.3%) was receiving immunosuppres-
sants before the first episode of VTE. All patients were 
treated with anticoagulation after the first episode of VTE. 
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Table 1   Baseline and clinical characteristics of patients with BS with and without VTE

Total sample % (n=57) Without VTE % (n=45) With VTE % (n=12) p value OR p value

Baseline characteristics
 Sex male (%) 43.8 (25/57) 37.8 (17/45) 66.7 (8/12) 0.143 3.23 0.082
 Spanish (%) 86 (48/56) 86.3 (38/44) 83.3 (10/12) 0.841 1.08 0.93
 Portuguese (%) 1.8 (1/56) 2.2 (1/44) 0 0.482 NC NC
 African (%) 5.3 (3/56) 4.5 (2/44) 8.3 (1/12) 0.836 1.95 0.60
 Latinoamerican (%) 5.3 (3/56) 4.5 (2/44) 8.3 (1/12) 0.836 NC NC
 Tukish (%) 1.8 (1/56) 2.2 (1/44) 0 0.482 NC NC
 Unknown country (%) 1.7 (1/57) 2.2 (1/45) 0 0.473 1.95 0.60
 Active smoker (%) 22.8 (13/57) 22.2 (10/45) 25 (3/12) 0.035 0.167 0.84
 Hypertension (%) 10.5 (6/57) 11.1 (5/45) 8.3 (1/12) 0.802 0.73 0.78
 Diabetes (%) 5.3 (3/57) 6.7 (3/45) 0 0.848 NC NC
 Dyslipidemia (%) 8.8 (5/57) 8.9 (4/45) 8.3 (1/12) 0.607 0.932 0.952
 Autoimmune disease (%) 3.5 (2/57) 2.2 (1/45) 8.3 (1/12) 0.889 4 0.34
 Age at diagnosis of BS, years (mean and SD) 34.7+/-12.1 33.29+/-13.41 31.4+/-8.48 0.645 – –
 Diagnostic delay, months (mean and SD) 14.7+/-32.1 12.5+/-36 21.7+/-29.9 0.420 – –

First symptom of BS
 Unknown (%) 29.8 (17/57) 33.3 (15/45) 16.7 (2/12) 0.443 NC NC
 Oral ulcers (%) 75 (30/40) 73.3 (22/30) 80 (8/10) 0.838 NC NC
 Genital ulcers (%) 7.5 (3/40) 10 (3/30) 0 0.635 NC NC
 Skin involvement (%) 7.5 (3/40) 10 (3/30) 0 0.635 NC NC
 Ocular involvement (%) 5 (2/40) 3.3 (1/30) 10 (1/10) 0.542 NC NC
 Fever (%) 5 (2/40) 10 (1/10) 3.3 (1/30) 0.542 NC NC
 Gastrointestinal involvement (%) 2.5 (1/40) 3.3 (1/30) 0 0.631 NC NC

Presenting symptom
 Unknown (%) 26.3 (15/57) 31.1 (14/45) 8.3 (1/12) 0.221 NC NC
 Oral ulcers (%) 16.6 (7/42) 22.5 (7/31) 0 0.209 NC NC
 Genital ulcers (%) 28.5 (12/42) 35.4 (11/31) 9.1 (1/11) 0.201 NC NC
 Skin involvement (%) 7.1 (3/42) 9.7 (3/31) 0 0.697 NC NC
 Ocular involvement (%) 14.2 (6/42) 16.1 (5/31) 9.1 (1/11) 0.942 NC NC
 Gastrointestinal involvement (%) 2.4 (1/42) 0/31 9.1 (1/11) 0.583 NC NC
 Neurologic involvement (%) 7.1 (3/42) 6.4 (2/31) 9.1 (1/11) 0.697 NC NC
 Cardiac involvement (%) 2.4 (1/42) 3.2 (1/31) 0 0.583 NC NC
 Fever (%) 7.1 (3/42) 6.4 (2/31) 9.1(1/11) 0.697 NC NC
 Venous thrombosis (%) 14.2 (6/42) – 54.5 (6/11) – – NC

Symptoms
 Oral ulcers (%) 98.2 (56/57) 97.7 (44/45) 100 (12/12) 0.473 – –
 Genital ulcers (%) 80.7 (46/57) 80 (36/45) 83.3 (10/12) 0.879 1.25 0.79
 Uveitis (%) 36.8 (21/57) 40 (18/45) 25 (3/12) 0.535 0.5 0.34
 Pseudofolliculitis (%) 38.6 (22/57) 40 (18/45) 33.3 (4/12) 0.930 0.72 0.63
 Erythema nodosum (%) 24.6 (14/57) 17.8 (8/45) 50 (6/12) 0.054 4.62 0.02
 Pathergy test performed (%) 19.3 (11/57) 20 (9/45) 16.7 (2/12) 0.879 – –
 Positive Pathergy test (%) 73 (8/11) 77.8 (7/9) 50 (1/2) 0.936 0.29 0.44
 Joints (%) 33.3 (19/57) 35.5 (16/45) 25 (3/12) 0.730 0.60 0.49
 Gastrointestinal involvement (%) 7 (4/57) 8.9% (4/45) 0 0.663 – –
 Neurologic involvement (%) 43.9 (25/57) 37.8 (17/45) 66.7 (8/12) 0.143 – –
 Serositis (%) 5.3 (3/57) 4.4 (2/45) 8.3 (1/12) 0.848 NC NC
 Epididymitis (%) 3.5 (2/57) 0 16.7 (2/12) 0.056 NC NC
 Arterial involvement (%) 7 (4/57) 2.2 (1/45) 25 (3/12) 0.206 NC NC
 Fever (%) 47.4 (27/57) 37.8 (17/45) 83.3 (10/12) 0.013 8.23 0.01

BS Behçet’s Syndrome, VTE venous thromboembolism, NC not calculated
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78.5% (7/8) were treated with low molecular weight heparin 
or intravenous heparin during the acute phase and aceno-
coumarol afterwards. One (12.5%) patient was treated with 
rivaroxaban. Mean duration of anticoagulation after the 
first VTE episode was 8.4 months (data available in 5/12 
patients). Seventy-five percent (9/12) of patients were treated 
with immunosuppressants after the first episode of VTE. 
A univariate logistic regression among patients with a first 
VTE episode showed that immunosuppressive treatment 
(OR 0.40, CI 95% 0.02–6.16) and anticoagulation (50% 
of patients, CI 95% 21.1–78.9%) did not affect the risk of 
developing a recurrence of VTE. Before a recurrence, 7.1% 
(1/14) of patients were receiving only immunosuppressants, 
21.4% (3/14) were receiving only anticoagulation and 71.5% 
(10/14) were receiving both treatments. After a recurrence, 
100% (11/11) were treated with anticoagulation and 91% 
(10/11) were treated with both.

The mean duration of anticoagulation per VTE episode 
was 2.3 (± 3.8) years. Only one episode of minor bleeding 
(metrorrhagia) was registered during follow-up. Twenty-five 
percent (3/12) of patients developed post-thrombotic syn-
drome and no cases of chronic thromboembolic pulmonary 
hypertension or death were registered among patients with 
VTE and BS. One patient had infectious complications due 
to immunosuppressants.

Discussion

The evidence regarding the association between VTE and 
BS is based on a low number of case series. VTE is a com-
mon finding in BS and patients often suffer from recurrent 
VTE. According to our study, treatment with anticoagulants 
and immunosuppressant drugs was safe, with low rate of 
side effects and no death recorded.

BS is classified as a systemic vasculitis associated with 
significant morbidity and mortality, particularly in males 
with early age of onset [8]. Our sample showed a distribu-
tion by sex similar to that found in the Spanish Registry of 
Behçet’s Disease (REGEB) (56.1% and 52.2% were women, 
respectively) [18].

Venous thromboembolism (VTE) occurs early during the 
course of the disease, with the majority of the patients (75%) 
presenting their first vascular event within 5 years of the 
disease onset [2, 4]. In our study, the first VTE event led to 
the diagnosis of BS in 40% of patients, a proportion much 
higher than that found in other similar studies, including 
the Spanish registry [18]. Recently published case series of 
patients with BS and VTE are listed in Table 3.

The diagnosis of BS is mainly clinical with no specific 
laboratory tests. However, the typical clinical characteristics 
often do not appear simultaneously, which hampers and may 
delay the diagnosis of the disease. The International Study 

Group for Behçet’s Disease (ISGBD) diagnostic criteria pub-
lished in 1990 remain the most widely used and well-accepted 
criteria among experts in BS [17]. The International Criteria 
for Behçet’s Disease (ICBD) were developed in 2006 and 
included vascular involvement as a diagnostic criterion [17].

Vascular involvement is present in up to 40% of the 
patients with BS [5, 6, 18–23]. Our sample showed a similar 
prevalence of vascular involvement (21% of VTE, 23% when 
arterial involvement is included) than that found in the Span-
ish Registry [18]. Some studies included confusingly both 
arterial and venous involvement as vascular involvement 
[21–23], unlike the Spanish Registry [18] and our study, 
that have focused only on VTE. These differences between 
the classification in the different studies might limit the com-
parison between studies and the extraction of conclusions.

Vascular involvement is much more frequent in males 
(between 70% and 92%) [4]. The highest frequency of males 
among the patients with BS and vascular involvement has 
been found in Turkey [23] and China [21] (91.8% and 82.7%, 
respectively). Our study results were similar to those found 
in the Spanish Registry (66.7% and 70.3%, respectively).

According to the published studies, lower extremities 
venous thrombosis (LEVT) is the most common type of 
vascular involvement in BS, forming 70% of all vascular 
events [2]. Regarding the distribution of venous thrombosis, 
it should be pointed out that our study showed a higher fre-
quency of intracardiac thrombosis (11.5%) and Budd–Chiari 
syndrome (11.5%), and a lower frequency of cerebral venous 
thrombosis and retinal vein thrombosis in comparison with 
other case series (Table 3). One case of Budd–Chiari syn-
drome and one case of intracardiac thrombosis in patients 
with BS have been published as case reports [24, 25].

Vascular involvement is frequently associated with fever, 
elevated acute phase response, and constitutional symptoms; 
usually, these could be accompanied by organ-specific symp-
toms [1]. In our study, fever and erythema nodosum showed 
a higher risk of VTE among patients with BS (Table 1), 
similar to Spanish registry [18].

It has been shown that approximately 30–40% of patients 
with vascular BS have recurrent vascular events in follow-
up [8, 19, 20, 23]. The Spanish registry [18] showed 19.4% 
of recurrences. Our study showed that 50% of patients had 
vascular recurrence, being the highest rate reported to date 
in the literature. The mean of episodes of VTE per patient 
with VTE in our study was higher than the one showed in 
the Spanish registry (2.2 vs 1.17) and the other case series 
(Table 3). Some retrospective studies have shown that treat-
ment with immunosuppressants reduces the relapse of 
thrombosis when compared with no treatment (HR 0.27 
[95% CI 0.14–0.52, p < 0.001]) [20]. Our study results also 
showed a risk reduction of a first VTE episode in patients 
receiving immunosuppressants. However, immunosuppres-
sive treatment after a first VTE episode did not affect the risk 
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of VTE recurrence. Maybe, this lack of statistically signifi-
cance was due to the small sample size (no. of patients = 12). 
Some retrospective studies did not find additional benefit 
for the prevention of thrombosis recurrences when antico-
agulation was added to immunosuppressants [19, 20, 26]. 
EULAR [13] (European League Against Rheumatism) rec-
ommendations for the management of acute VTE in BS are 
glucocorticoids and immunosuppressives such as azathio-
prine, cyclophosphamide or cyclosporine-A (IIIC). Mono-
clonal anti-TNF antibodies could be considered in refrac-
tory venous thrombosis. Anticoagulants may be added in 
refractory patients, provided the risk of bleeding in general 
is low and coexistent pulmonary artery aneurysms are ruled 
out (IIIC) [13]. Nevertheless, there are not randomized con-
trolled trials that have demonstrated the efficacy of these 
therapies in the setting of VTE in patients with BS. Despite 
that, current clinical practice often shows some discrepan-
cies with these recommendations. A study consisting in a 
survey to rheumatologists from Turkey, Israel and the USA 
that were asked about the kind of treatment they would give 
to patients with BS and major vessel thrombosis demon-
strated that the therapeutic approach differs significantly 
among them. More than 87% of the Israeli and American 
rheumatologists would give anticoagulation at the time of 
diagnosis for the cases of venous thrombosis compared with 
only 40–44% of the Turkish physicians. The study concluded 
that the different prevalence of the disease in these countries 
may explain this difference [27]. However, great caution is 
required with respect to bleeding in anticoagulated patients 
with BS. This is especially important since arterial aneu-
rysms are closely associated with DVT in BS. Patients need 
to be scrutinised for aneurysms when starting anticoagulants 
and physicians should be alert about the risk of develop-
ing aneurysms during the course of treatment since almost 
all BS patients with aneurysms have a history of VTE. In 
such cases, anticoagulation therapy could increase the risk 
of aneurysmal rupture [6, 26, 28]. In our study, none of the 
patients that underwent a thoracic CT were found to have 
pulmonary aneurysms; however, it is notable that they were 
not ruled out in those patients with only DVT that were 
treated with anticoagulation. In our study, there were no 
episodes of major bleeding associated with anticoagulation. 
This may lead to the assumption that anticoagulation might 
be safe in patients with BS that experience VTE.

Our study owes several limitations. First of all it is a ret-
rospective analysis of a case series, which may bring some 
further potential limitations. Since the limited number of 
patients and events a regression analysis was not feasible and 
then not performed. As our hospital is a referred tertiary hos-
pital, which may result in more severe cases enrolled in our 
study, we cannot exclude the possibility of selection bias in this 
study population. Some of the statistical significant differences 
associated to VTE could be due to this fact. Despite the fact 

that BS is a rare disease, the limited number of patients ana-
lyzed may have prevented from finding statistical significant 
differences. Moreover, conclusions are only limited to a Span-
ish population and not especially generalizable to other popu-
lations. In addition, discrepancies between published studies 
could be secondary to genetic background and differences in 
study designs or variable definitions.

In conclusion, most patients with BS and VTE were young 
males and the first episode of VTE triggered the diagnosis 
of BS in 40% of patients. Erythema nodosum and fever were 
associated with a higher risk of VTE. The immunosuppres-
sive treatment showed a protective role for the development 
of a first VTE episode. VTE recurrences affected half of the 
patients. Currently, the management of VTE in BS is based 
on anticoagulants and immunosuppressants, with scarce side 
effects. However, current recommendations for its manage-
ment only include anticoagulation in refractory patients with 
low bleeding risk.
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