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a b s t r a c t 

Behçet disease (BD) is a form of widespread vasculitis that involves both arteries and veins. Cardiac in- 

volvement in BD is exceedingly rare and can present as a form of non-bacterial- thrombotic-endocarditis 

(NBTE). 

A 54-year-old man with Behçet disease was admitted to our hospital after presenting with abdominal 

pain and fever. He had been recently discharged from a hospital in another country with the diagnosis of 

infective endocarditis of the mitral valve and mycotic embolization to the superior mesenteric artery. At 

presentation, oral and genital ulcers were present, raising the suspicion of a flare of BD. Transesophageal 

echocardiography showed a small vegetation on the anterior leaflet of the mitral valve. Blood cultures re- 

sults were negative. Computed tomography of the abdomen showed extensive inferior vena cava throm- 

bosis. The aneurysm and thrombotic phenomena were interpreted as related to BD: the vegetation on the 

mitral valve was diagnosed as NBTE of which BD is a recognized cause. With corticosteroid and antico- 

agulant therapy, the patient’s symptoms steadily improved. 

NBTE is a rare manifestation of BD; differential diagnosis with infective endocarditis can be challenging 

and should be focused on identifying predisposing conditions. 

The mainstay of treatment in NBTE is medical therapy with anticoagulation and treatment of the under- 

lying disease. 

< Learning objective: Cardiac involvement in the setting of Behçet Disease (BD) is rare 

and several different manifestations are described (intracardiac thrombus, non-infective en- 

docarditis, myocarditis, pericarditis, endomyocardial fibrosis, coronary arteritis). Non-bacterial 

thrombotic endocarditis (NBTE) is also a rare finding which can happen in the setting 

of BD. Its prevalence is unknown and evidence is derived only from scarce case reports. 

The role of BD as a potential cause of NBTE must be acknowledged to avoid potential misdiagnosis. > 

© 2021 Japanese College of Cardiology. Published by Elsevier Ltd. All rights reserved. 
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Behçet disease (BD) is an inflammatory disease characterized 

y widespread vasculitis that involves both arteries and veins. The 

ypical presentation symptoms are recurrent oral and genital ul- 

ers. Cardiovascular involvement in BD is estimated to range from 
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 to 46%. It has been reported that venous involvement is 29%, and 

rterial involvement varies from 8 to 18% [ 1 , 2 ]. 

Cardiac involvement may occur in the form of intracardiac 

hrombus, non-infective endocarditis, myocarditis, pericarditis, en- 

omyocardial fibrosis, coronary arteritis, myocardial infarction, and 

alvular disease [ 3 , 4 ]. 

Non-infective endocarditis as a manifestation of BD is described 

n the literature by several case reports [ 5 –7 ]. Its prevalence 

mongst patients with BD is unknown [8] . 
erved. 
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ase report 

A 54-year-old man presented to the emergency department 

ith the main complaint of persistent abdominal pain and fever. 

He had been recently discharged against medical advice from 

 hospital in another country, where he presented with the same 

ymptoms, while he was travelling abroad. At that time, computed 

omography (CT) of the abdomen revealed the presence of a 2.2 cm 

neurysm of the superior mesenteric artery, which was treated 

ith intravascular coil embolization. A subsequent echocardiogram 

howed images suggestive of a vegetation at the level of the mitral 

alve. 

The patient then decided to return home for further treatment 

nd was discharged with the final diagnosis of infective endocardi- 

is with mycotic embolization to the superior mesenteric artery; 

hree days later he presented to the emergency department of our 

ospital. 

His-past medical history was significant for chronic obstructive 

ulmonary disorder and BD with cutaneous (typical oral and gen- 

tal ulcers), ocular, and vascular (deep vein thrombosis) involve- 

ent. The disease had been initially treated with steroid therapy, 

nd then switched to infliximab due to the development of severe 

steoporosis. 

During his stay outside Italy, the patient had skipped scheduled 

nfusions of infliximab. His other medications included edoxaban 

0 mg daily (dose reduction due to low body weight) and amoxi- 

illin which was prescribed at discharge from the other hospital as 

mpiric antibiotic therapy. 

At physical examination in the emergency department, the pa- 

ient was febrile with a body temperature of 37.4 °C, the abdomen 

howed mild tenderness in the lower quadrants, bowel sounds 

ere present. Cardiac auscultation revealed rhythmic heart sounds 

nd no murmurs. 

Laboratory examinations were significant for leukocyto- 

is (white blood cell count 12.10 ×10 9 /L), anemia (hemoglobin 

.7 g/dL), and mildly elevated inflammatory markers (C-reactive 

eptide 34 mg/L), N-terminal pro-hormone of B-type natriuretic 

eptide was mildly elevated (489 pg/mL). 

Blood culture results from the other hospital were not available: 

he patient was admitted to the cardiology ward and started on 

mpiric antibiotic therapy with ampicillin, oxacillin, and gentam- 

cin. 

Blood cultures were drawn in the emergency department and 

he following day when the patient was transferred to the cardi- 

logy ward before starting antibiotic therapy: all cultures results 

ere negative. 

At further examination oral and genital ulcers were noted, rais- 

ng the suspicion of a flare of BD. 

Combined transthoracic and transesophageal echocardiography 

howed marked thickening of the anterior mitral scallop and leaflet 

10 mm), thickening and partial fusion of the respective chordae, 

nd thickening of the P3 scallop with mild mitral regurgitation, 

ndings suggestive of a small vegetation but no definite interpre- 

ation ( Fig. 1 ; Online Videos 1,2). The other cardiac valves had no 

ignificant abnormalities and systolic function was preserved. 

Due to persistent abdominal pain, a contrast CT of the abdomen 

as performed which confirmed the presence of an endovascular 

oil at the level of the superior mesenteric artery and revealed ex- 

ensive inferior vena cava thrombosis up to the renal veins ( Fig. 2 )

ith the development of collateral venous circulation. 

Considering the manifest flare of BD, we ascribed the aneurysm 

f the superior mesenteric artery and the thrombotic phenomena 

o BD. We also attributed the findings at the level of the mitral 

alve to a form of non-infective endocarditis - of which BD is a 

ecognized cause - since the Duke criteria for the diagnosis of in- 
158 
ective endocarditis were not satisfied and blood cultures were per- 

istently negative. 

Empiric antibiotic therapy was stopped and, with high-dose in- 

ravenous methylprednisolone, the patient’s symptoms steadily im- 

roved and the fever receded. Blood cultures drawn two days after 

he interruption of antibiotic therapy were persistently negative. 

e also screened the patient for Chlamydia, Coxiella, Legionella , 

nd Bartonella , pathogens related to culture-negative infective en- 

ocarditis, and these were negative as well. 

White cell count and inflammatory markers came back to nor- 

al values. Due to the evidence of thrombotic manifestations de- 

pite therapy with edoxaban, the patient was started on warfarin. 

A pulmonary CT-angiogram ruled out the presence of pul- 

onary artery aneurysms, one of the most threatening complica- 

ions of arterial involvement in BD. 

The patient was discharged and referred to the immunology de- 

artment for resuming therapy with infliximab. 

A month after discharge he underwent an 18- 

uorodeoxyglucose positron emission tomography-CT examination 

hich excluded the presence of hypermetabolism at the level of 

he heart. Three months after discharge, at the time of the first 

nfusion of infliximab, he was feeling well and was apyretic. We 

ad scheduled follow-up echocardiography but the patient missed 

he appointment and was then lost to follow-up. 

iscussion 

Non-bacterial thrombotic endocarditis (NBTE) is a rare disease 

haracterized by the formation of sterile vegetations and is associ- 

ted with inflammatory or autoimmune disorders, cancer, and hy- 

ercoagulable states [ 8 , 9 ]. 

BD is recognized as a possible cause of non-bacterial endocardi- 

is, although this evidence is derived exclusively from scarce case 

eports [5–7] . 

Deposition of sterile fibrin and platelets on the surface of the 

alve leaflets is the pathological mechanism resulting in NBTE [ 8 –

0 ]. 

Diagnosis and exclusion of an infective cause can be challeng- 

ng. Definite diagnosis should rely on the integration of imaging, 

aboratory, and microbiologic findings as well as the research of 

redisposing conditions (cancer, hypercoagulable states, autoim- 

une disorders). 

Echocardiography is the first imaging approach but is not able 

o differentiate sterile from infective vegetations. Sterile vegeta- 

ions, though, tend to be smaller than those caused by bacte- 

ial endocarditis (typically less than 1 cm), and show a general 

redilection for the left-sided heart valves. 

Patients with NBTE are often asymptomatic: the most common 

resenting symptom is systemic embolization. Valve destruction, 

nd consequently valve insufficiency or heart failure, is infrequent 

 8 –10 ]. 

Negative blood cultures can be misleading as up to 30% of pa- 

ients with infective endocarditis presents with negative blood cul- 

ures (blood-culture negative infective endocarditis). 

Anticoagulation, combined with adequate treatment of the un- 

erlying disease, is the mainstay of treatment of these forms. 

urgery is rarely required as vegetations are usually small and do 

ot cause significant valve damage. 

Echocardiographic follow up, to ensure adequate anticoagula- 

ion and regression of the sterile vegetations with treatment, is ad- 

ised [ 8 , 9 ]. 

Our patient presented with symptoms not related to his car- 

iac condition but to widespread venous involvement which is 

xtremely common in BD. Arterial involvement, mainly manifest- 

ng with aneurysm formation, is less frequent: pulmonary artery 
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Fig. 1. 
(a)Transthoracic echocardiographic images showing the sub-centimetric vegetation at the level of the anterior leaflet of the mitral valve, parasternal view (aster- 

isks); (b) transesophageal echocardiographic view of the vegetation at the level of the mitral valve (arrow). 
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neurysms are the most threatening complication associated with 

D and its presence was promptly excluded in our patient. Vascu- 

ar manifestations tent to be more frequent in males. 

The small, localized thickening at the level of the mitral valve 

as found incidentally and was suggestive of a small vegetation. 

egative blood cultures and the lack of other Duke criteria neces- 

ary for the definite diagnosis of infective endocarditis, in associ- 
159 
tion with the underlying disease and the presence of thrombotic 

anifestations in other districts, led to the final diagnosis of non- 

acterial endocarditis related to a flare of BD. 

Anticoagulation and immunosuppressant therapy were resumed 

nd optimized: echocardiographic follow up was unfortunately not 

ossible due to patient loss at follow up. 
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Fig. 2. 

Abdominal contrast computed tomography slices showing: (a) patency 

of the right renal vein (arrow) and subsequent inferior vena cava 

thrombosis (asterisk); (b) the intravascular coil placed at the level of 

the superior mesenteric artery aneurysm during the previous hospital 

admission (circle). 
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[  
onclusions 

NBTE is a rare disease that can be one of the multiple man- 

festations of BD, a form of widespread vasculitis involving both 

rteries and veins. 

Definite diagnosis of NBTE requires careful exclusion of an in- 

ective form taking into consideration laboratory and microbiologi- 

al examinations, imaging findings, and presence of a predisposing 

athology. 
160 
Anticoagulation and treatment of the underlying disease are 

undamental to ensure regression of the lesions and to avoid the 

isk of systemic embolization which is the most frequent present- 

ng symptom of NBTE. 
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