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Abstract

Purpose of the Review Behcet’s Syndrome (BS) is a multisystemic vasculitis that can affect the heart, leading to pericardi-
tis, myocarditis, intracardiac thrombosis, endomyocardial fibrosis, valvular dysfunction, and coronary artery disease. This
review summarizes the clinical presentation, diagnostic challenges, and therapeutic strategies for cardiac involvement in BS.
Recent Findings Advanced imaging techniques have revealed subclinical cardiac involvement in BS. Myocardial dysfunc-
tion and fibrosis contribute to heart failure and arrhythmias, while intracardiac thrombi often coexist with pulmonary artery
involvement. Coronary artery vasculitis and aneurysms may mimic atherosclerotic disease, complicating diagnosis. Biologic
therapies, including TNF-a inhibitors, show promise in refractory cases.

Summary Early diagnosis and immunosuppressive therapy are crucial. A multidisciplinary approach is essential to manag-
ing cardiac complications and optimizing patient outcomes. Future research should refine screening protocols and explore
targeted immunotherapies for BS-related cardiovascular disease.
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Introduction papulopustular and acneiform cutaneous eruptions, joint

inflammation, vascular, central nervous system, and gastro-

Behget’s Syndrome (BS) is a complex, multisystemic dis-
ease, first described in 1937 by the Turkish dermatologist
Hulusi Behget, who identified the combination of recur-
rent oral and genital ulcers, and uveitis as part of a single
disease. Clinical manifestations, besides this triad, include
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intestinal involvement [1-3]. BS is classified amongst “vari-
able vessels” vasculitis, a definition that stresses its atypical
clinical features: veins and arteries of all sizes can be simul-
taneously affected by an “inflammatory” thrombotic process,
with a unique tendency for arterial aneurysm formation [1].

Cardiac involvement in BS is considered a rare manifesta-
tion, with an overall prevalence lower than 5% [4]. However,
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the actual frequency of heart involvement in BS may be
underestimated. Indeed, cardiac lesions were found in 16%
of patients in a post-mortem autopsy study in a Japanese
BS population [5], and more recently, subclinical cardiac
involvement has also been demonstrated by cardiac imag-
ing studies [6]. Males are more often affected than women,
at an average age of 30 years, and mortality can reach 20%
of affected patients in the months or years following the
diagnosis [4]. Cardiac involvement can affect all three tunics
(epicardium, myocardium, and pericardium) in the form of
endocarditis, myocarditis, pericarditis, intracardiac thrombi,
endomyocardial fibrosis, valvular dysfunction, coronary
arteritis, or coronary aneurysms [7, 8] (Fig. 1). When pre-
sent, cardiac involvement can manifest as the starting fea-
ture of BS in up to 30% of cases and appears to be strongly
associated with vascular thrombosis and arterial aneurysms,
constituting the cardiovascular phenotype of BS [9]. Cardio-
myopathy in BS can be ischemic, or inflammatory. Clini-
cally, it can manifest as systolic or diastolic heart failure,
or as asymptomatic systolic or diastolic dysfunction [10].
Ventricular tachycardia and atrial fibrillation (AF) have been
also reported [11], while intracardiac thrombosis represents
a classic complication of endocardial involvement.

From a clinical point of view, cardiac involvement in BS
can be difficult to diagnose, as signs and symptoms are non-
specific and cardiac manifestations are common among the
general population. Despite being rare, clinicians should be
aware of cardiac involvement in BS, due to its prognostic
relevance, also in young patients.

In the present review, we aim at summarizing the current
knowledge on cardiac involvement in BS from a clinical,
diagnostic, and therapeutic standpoint.

Main studies on cardiac involvement in BS are reported in
Table 1, while main cardiac manifestations are summarized
in Table 2.

Pericardial Involvement

Pericarditis has been reported in some series as the most
common manifestation of cardiac involvement in BS,
accounting for up to 40% of cases [4]. Clinical presentation
varies from chest pain and dyspnea to asymptomatic pericar-
dial effusion [12]. Pericardial involvement may be isolated
or associated with other types of cardiac involvement, par-
ticularly myocardial. The course of pericardial involvement
in BS is usually benign, but recurrence is frequent. Serious
complications such as cardiac tamponade or constrictive
pericarditis are rarely seen [13, 14].

Electrocardiography (EKG) is one of the most useful
diagnostic tests for acute pericarditis. It classically shows
widespread saddle-shaped or upward concave ST-segment
elevation, reflecting subepicardial inflammation, and PR-
segment depression, that can accompany or precede ST
changes [12]. Laboratory tests should include inflamma-
tory markers (i.e., C reactive protein and erythrocyte sedi-
mentation rate); their elevation is confirmatory, but not
diagnostic, as negative blood markers can be seen at the
early stages of the disease or after anti-inflammatory thera-
pies. Transthoracic echocardiography (TTE) is commonly
used for the initial evaluation and during the follow-up
of pericardial disease. TTE provides a semiquantitative
estimation of pericardial effusion and assesses its hemo-
dynamic impact. However, TTE has some limitations,
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Fig. 1 Overview on cardiac involvement in Behget’s Syndrome. Car-
diac manifestations affect mostly young male patients, with a clini-
cal history of vascular manifestations. Cardiac involvement in Behget
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Syndrome can present with multiple manifestations, potentially
involving all structures of the heart
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including the lack of providing an accurate evaluation of
the whole pericardium, from measuring pericardial thick-
ness, to detect loculated effusions. Moreover, TTE cannot
assess the nature of pericardial effusion, because of the rel-
ative lack of tissue contrast. Computer tomography (CT)
and cardiac magnetic resonance (CMR) provide excellent
visualization of the pericardium and pericardial space and
may have an important role in the assessment of pericardi-
tis and its complications. The definitive diagnosis of peri-
cardial involvement in BS ideally requires documentation
of specific histological lesions at pericardial biopsy, such
as lymphoplasmacytic or histiocytic vasculitis, fibrinoid
necrosis, or granulomatous lesions [15]. However, in clini-
cal practice, a pericardial biopsy is performed extremely
seldom, and the diagnosis generally remains presumptive,
especially in mild forms, with small-to-moderate effusions
and/or with a good response to medical treatment. Red
flags suggesting BS pericarditis include large effusions
associated with typical signs and symptoms of systemic
involvement (Fig. 2).

Nonsteroidal anti-inflammatory drugs (NSAIDs), colchi-
cine, and low-dose corticosteroids constitute the mainstay
of medical therapy in BS-associated pericarditis, as for idi-
opathic—acute or recurrent—forms [16, 17]. Colchicine has
been proven effective in preventing relapses and should be
considered in cases of pericardial involvement associated
with BS [18]. In combination with anti-inflammatory pre-
scriptions, management of the underlying systemic disease
is often required, thus immunosuppressive agents, such as
azathioprine, may be added for the control of systemic mani-
festations. Literature regarding the use of biologic Disease
Modifying Antirheumatic Drugs (DMARDs) for BS-related
pericarditis is scarce: in refractory cases, anti-IL1 agents

Fig.2 Pericardial effusion in
Behget’s Syndrome: Large
pericardial effusion (white
asterisk) due to pericarditis and
superior vena cava thrombosis
in a 31-year-old male. LV =left
ventricle; RV =right ventricle

@ Springer

may be considered [18], while no data exist on anti-Tumor
Necrosis Factor (TNF) agents.

Myocardial Involvement
Myocardial Dysfunction

Cardiomyopathy can clinically manifest as systolic or dias-
tolic heart failure, or as asymptomatic systolic or diastolic
dysfunction [18]. Ventricular tachycardia and atrial fibrilla-
tion (AF) have been also reported [19].

In one of the largest studies conducted so far on car-
diac involvement in BS by Geri et al., myocardial lesions
included myocardial infarcts (17%), and endomyocardial
fibrosis (7%), both described more in detail in the follow-
ing chapters, and left ventricular (LV) myocardial aneurysm
%) [4].

Inflammatory involvement of the myocardium (i.e., myo-
carditis) is a rare manifestation of BS [10, 20]; however,
the real prevalence may be underestimated as subclinical
involvement has been reported. In a cross-sectional observa-
tional study of 30 BS patients without known cardiac disease
who underwent TTE and CMR, at least one abnormality on
cardiac imaging was observed in 20 out of 30 patients (67%)
[6]; myocardial edema was observed in 10% and late gado-
linium enhancement in 3.3%, while LV and right ventricu-
lar (RV) end-diastolic volumes were present in 13.3% and
23.3% patients, respectively. On logistic regression analysis,
disease activity, was a significant predictor of cardiac abnor-
malities [6].

Subclinical systolic dysfunction in BS has also been dem-
onstrated by Yagmur et al., who found an impairment in

-
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regional and mean longitudinal strain values, compared to
healthy controls, paralleled by an increase in NT-proBNP
[21].

Furthermore, in studies that used pulsed wave Doppler
tissue echocardiography, ventricular diastolic function was
found to be abnormal in BS patients as compared to control
subjects [22]. Diastolic dysfunction was reported in up to
37% of patients using TTE and multiplane transoesopha-
geal echocardiography [22]. Similarly, mild systolic and
diastolic dysfunction, high frequency of EKG abnormali-
ties, and increased NT-proBNP levels were observed in BS
patients with vascular disease with or without pulmonary
artery involvement [23]. Potential explanations for systolic
and diastolic dysfunction in BS include primary myocardial
disease, disturbance of the coronary microcirculation, or the
presence of silent ischemia [22].

Corticosteroids and DMARDs are drugs of choice for
treating myocarditis [4], along with symptomatic therapies
for systolic or diastolic dysfunction. Oral anticoagulants and/
or antiplatelets can be used to treat thrombotic complications
in BS [4]. However, these therapies should be administered
cautiously, given the risk of bleeding, particularly from pul-
monary aneurysms.

Septal Aneurisms

Concerning atrial myocardium, a study on 35 BS patients
found no differences in the prevalence of patent foramen

ovale between BS patients and controls, while a higher
incidence of interatrial septum aneurysms (31% to 6%)
was observed using TTE and multiplane transoesophageal
echocardiography [22]. Interatrial sepfum aneurysm has a
prevalence of 2-8% in the general population [24, 25] and is
associated with an increased risk of cryptogenic stroke and
cardiac arrhythmias [26, 27].

Endocardial Involvement

Endocardial involvement manifests as cardiac valve involve-
ment, intracardiac thrombus, and endomyocardial fibrosis
[4]. In the study by Geri et al., endocardial lesions are listed
as the second most common type of involvement and include
intracardiac thrombosis, endomyocardial fibrosis, and car-
diac valve lesions [4].

Intracardiac Thrombosis

Intracardiac thrombosis (ICT) is a serious complication that
needs to be managed with a multidisciplinary approach [28]
(Fig. 3A and B). The prevalence of ICT is unclear: while a
literature review conducted from 1966 to 1999 revealed only
24 cases [29], a more recent literature search from 1996 to
2016 yielded a total of 93 cases [30]. Still, the bulk of the
information comes from case reports or series. The majority
of the patients are male (87%), usually from Mediterranean

Fig. 3 Intracardiac thrombus in Behget’s Syndrome; A Intraventricu-
lar filling defect compatible (red arrow) with right ventricle thrombus
in a 27-year-old male patient with Behcet’s Syndrome; B Thrombus

in the right ventricle; the thrombus relapsed after surgical excision
(green arrow). See artifacts on the sternum due to the previous ster-
notomy. LV =left ventricle; RV =right ventricle
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basin regions or the Middle East (84%), Turkey being the
most common country of origin [29, 30]. The usual onset
is in the third decade (mean age: 27 years; range: 12—60
years), although an earlier onset has also been reported [31,
32]. Diagnosis in juvenile cases is particularly challenging,
as these patients often might not fulfill the required criteria
for BS at presentation [30, 33].

ICT occurs early during the disease course and its pres-
entation is usually acute with fever or increased acute phase
response [29]. Fever may be accompanied by hemoptysis,
dyspnea, chest pain, and cough most probably due to the
concomitant presence of pulmonary arterial involvement
[29, 30]. However, in about one-third of the patients, the
diagnosis of BS can be delayed because of the absence of
typical clinical manifestations (e.g., oral ulcers) [29, 34].
On the other hand, ICT can be difficult to differentiate from
infectious endocarditis or myxoma [34]. Angiosarcoma or
cardiac lymphoma should be also included in the differential
diagnosis. Reports of BS patients misdiagnosed as rheumatic
fever despite negative blood cultures or as myxoma are not
infrequent [35-39]. Of note, some patients were diagnosed
only after exploratory right ventriculotomy and subsequent
removal of intracardiac mass [29, 39, 40].

ICT is strongly associated with vascular involvement
elsewhere in the body, particularly with pulmonary artery
thrombosis (PAT) or aneurysms (PAA). PAT was the most
frequent lesion found among 93 BS patients with ICT
(52/93, 56%) according to a systematic literature review
[30]. The opposite was also true: intra-cardiac filling defects
in CT were detected in 28% of 47 patients with PAT or PAA
in a single-center follow-up survey [41]. Additionally, ICT
can also be associated with deep vein thrombosis (DVT) of
the lower extremities, vena cava superior or inferior throm-
bosis, cerebral venous sinus thrombosis, and Budd-Chiari
syndrome [30]. It appears that surgical venous intervention
or thrombectomy of a previous DVT, pregnancy, and vac-
cination against SARS-CoV?2 can trigger the formation of
intracardiac thrombotic masses [42, 43].

Thrombotic lesions are varied in size, being small or mas-
sive, single, or multiple [29, 30, 37]. Importantly, the right
side of the heart is more commonly affected than the left
side, and the right ventricle more than the right atrium [29].
Right-side predilection could be due to the lower pressure
of the right chambers, as well as the right heart being the
extension of the vena cava. Lesions are usually immobile
and attached to the free wall of cardiac chambers or to the
septum or to the annulus of the tricuspid valve [29]. Never-
theless, they may extend into the superior or inferior vena
cava or protrude through the tricuspid valve. Chronic throm-
botic lesions may interfere with the functional integrity of
the tricuspid valve [37, 44]. Therefore, thickening, or fibrotic
transformation of the tricuspid valve may be observed lead-
ing to tricuspid insufficiency and right heart failure despite
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intensive medical treatment [44]. ICT could be associated
with endomyocardial fibrosis, as well [40]. Very rarely,
thrombotic mass can attach on the anterior leaflet of the
mitral valve [36] and on the pulmonary valve [45].

ICT can be detected using TTE or transoesophageal echo-
cardiography as heterogeneous echogenic masses attached
to the endocardium. Lesions can be well visualized by CT
or CMR: the latter was found to be more sensitive compared
with echocardiography in the visualization of these lesions
[46]. Histologically, ICT is characterized by new or organ-
izing thrombus containing dense inflammatory infiltrates,
endocardial fibrin deposition, neovascularization, and thick
fibrosis [47]. The infiltrate contains primarily neutrophils,
followed by lymphoid cells and histiocytes. Less marked
inflammatory infiltration can be similarly found within the
underlying endocardium and myocardium [47].

The pathologic mechanism of exaggerated thrombotic
activity remains largely unknown. Recent developments
indicate enhanced neutrophil activity and NETosis imply-
ing that the thrombosis in BS is in fact inflammation-induced
[2]. Several other mechanisms might have a role in the gen-
eration of thrombosis, such as endothelial cell ischemia,
disruption or dysfunction, enhanced platelet aggregation,
impaired fibrinolysis, increased plasma homocysteine lev-
els, and presence of anti-phospholipid and anti-endothelial
antibodies [1, 34]. Systemic glucocorticoids and DMARDs
with or without anticoagulation are considered the treatment
of first choice. Complete resolution of ICT with immuno-
suppressive agents has been reported, in the absence of
anticoagulation [48-51]. Cyclophosphamide, azathioprine,
and anti-TNF agents have been used effectively. Surgical
treatment should be reserved for treatment-refractory cases
[4] or in those patients with severe tricuspid valve insuf-
ficiency [44]. However, recurrences after surgery are com-
mon [29]. In the study by Geri et al., ICT resolved in 8
out of 10 patients, following treatment with azathioprine
or glucocorticoids in addition to anticoagulation [4]. In the
remaining 2 patients in whom the thrombus persisted despite
treatment, surgical resection was required. Similarly, in two
other series, the thrombotic mass disappeared or decreased
in size in most of the patients after medical treatment [34,
41]. The mortality rate was reported as 28% (7/25) in a lit-
erature survey and the main causes have been attributed to
concomitant pulmonary artery involvement and infection
[29].

Endomyocardial Fibrosis

Endomyocardial fibrosis despite being considered a rare
complication of BS is reported by several investigators [52]
and involves approximately 7% of BS patients with car-
diac involvement [4]. Endomyocardial fibrosis is likely the
result of vasculitis involving the endocardium, myocardium,



Curr Rheumatol Rep (2025) 27:31

Page9of16 31

or both, and it is often complicated by mural thrombosis
[52]. Endomyocardial fibrosis predominantly involves the
right ventricle, but may be also located in the left ventricle
and—rarely — in the atrium. Echocardiography often dis-
plays a bright echogenic endocardium, while CMR shows
subendocardial late gadolinium enhancement not restricted
to any coronary territory [53]. Both CMR and angiocardiog-
raphy may show a reduced left or right ventricular size, with
enlargement of the respective atrium [53]. Histologically,
endomyocardial fibrosis is characterized by dense fibrous tis-
sue with neo-vessels, mononuclear and polymorphonuclear
inflammatory infiltrates, and calcified areas.

When endomyocardial fibrosis is complicated by cardiac
failure, surgical excision has been reported as successful in
the short term [7]. The administration of corticosteroids and
DMARDs may deter the development of endomyocardial
fibrosis [7].

Cardiac Valve Lesions

Cardiac valve lesions are present in up to 27% of BS patients
with cardiac manifestations [4]. Aortic valve insufficiency
is the most common lesion [4, 54] (see under ‘Aortic root
involvement’). Tricuspid valve insufficiency occurs as a
complication of ICT (see under ‘Endocardial involvement’).
Conversely, for unknown reasons, the mitral and pulmonary
valves are rarely involved. Pu et al. studied 97 consecutives
patients with BS without already known heart involvement
using echocardiography and found that 63 (65%) had at least
one cardiac abnormality [54]. Valvular lesions (aortic regur-
gitation n = 44, mitral regurgitation n= 6) were the most
common (75%) cardiac abnormality. Aortic valve lesions
were characterized mainly by prolapsed valvular cusps with
aortic root aneurysmal changes [55]. On the other hand,
mitral valve lesions in BS were characterized by thickened
mitral leaflets in the absence of calcification, which is differ-
ent from what is seen in the classic form of valvular prolapse
[55].

Vascular Involvement Of The Heart
Coronary Artery Involvement

Coronary artery disease (CAD) in BS requires awareness
by the clinician, as it typically affects young subjects and
may manifest as ischemic heart disease. Myocardial infarc-
tion due to coronary arteritis was reported in up to 17% of
BS patients with cardiac involvement [3], and in 25% of
cases may be the presenting feature of cardio-BS [56, 57]. It
affects mostly adult males, younger than 50 years, with a low
prevalence of cardiovascular risk factors [58]. Unlike other
systemic inflammatory diseases, such as systemic lupus

erythematosus, accelerated atherosclerosis seems not to be
a prominent feature of BS [59]. The main mechanism advo-
cated for coronary disease in BS is, as for systemic arteries,
vasculitis. Indeed, lymphocytic infiltration of the vessel wall
may contribute to fibrotic changes, stenosis, acute throm-
botic occlusion, and aneurysm formation. In turn, coronary
aneurysms may be asymptomatic [64] or manifest as acute
coronary syndromes. Coronary aneurysms are reported in
2% of patients affected with BS [62], but in almost half of
the patients with coronary involvement [63]. Aneurysms
are often multiple, and most coexist with coronary stenotic
lesions [8]. Additionally, extra-cardiac arterial aneurysms
and venous thrombotic lesions are frequently reported, sug-
gesting a shared pathogenesis. Histological examination of
the affected vascular wall demonstrates an inflammatory
obliterative endarteritis of the vasa vasorum induced by
immune deposition, endothelial cell swelling, and mono-
nuclear perivascular infiltration, with the destruction of the
media and fibrosis, resulting in arterial wall weakening and
aneurysm or pseudo-aneurysm formation [63].

From a clinical point of view, a retrospective case—control
study, identified pathergy reaction as an independent risk
factor for coronary involvement in BS [60]. Coronary lesions
may manifest through chest pain, dyspnea, epigastric pain,
fatigue, syncope, nausea, vomiting, and ventricular arrhyth-
mias; they may be a cause of LV dysfunction, independent of
myocarditis. Occasionally, impaired microvascular function
[61] or external compression of a coronary artery by aneu-
rismal dilatation of the left Valsalva sinus [62], have been
described as causes of ischemic manifestations in BS. The
prognosis of coronary arteritis and myocardial infarction in
BS is poor. In the series by Geri et al. 7 out of 9 patients with
myocardial infarction had a decreased LV function while the
remaining 2 died [4].

To date, there is no consensus on the best treatment
options for coronary disease management in BS. In general,
acute myocardial infarction in patients with BS should be
treated according to current guidelines for ischemic heart
disease [65]. However, some authors suggest minimiz-
ing surgical and invasive procedures and managing CAD
medically as much as possible, due to intrinsic tissue frailty
derived from vessel wall inflammation [66], which increases
the risk of aneurysm and pseudoaneurysm formation [67].

Coronary intervention is also hindered by an increased
risk of re-stenosis, as demonstrated in a systematic review
exploring outcomes on coronary reperfusion in BS-related
CAD. Percutaneous coronary intervention (PCI) was per-
formed in 27% of BS patients with CAD. Of the patients
who underwent PCI, stents were placed in 18%, all undergo-
ing re-occlusions. Coronary artery bypass surgery (CABG)
was performed more frequently than PCI (35% of cases),
with a better outcome, with a single patient needing re-
intervention [57].

@ Springer



31 Page100f16

Curr Rheumatol Rep (2025) 27:31

Besides revascularization strategies and cardiovascular
medical treatments, coronary involvement in BS requires
immunosuppression for active vasculitis. In a retrospec-
tive study, all patients received glucocorticoid treatment
and traditional immunosuppressants, with cyclophospha-
mide, azathioprine, thalidomide, and colchicine being more
commonly used [59]. Successful treatment with anti-TNF
agents has been reported anecdotally [68], however solid
data regarding the efficacy and safety of biologic DMARDs
are still lacking.

In young patients, especially males, who present with
acute coronary syndrome, it is crucial to investigate addi-
tional symptoms that could indicate BS, as a correct diag-
nosis is essential for receiving the right immunomodulatory
treatment and preventing recurrences.

Aortic Root and Pulmonary Trunk Involvement

Aortic regurgitation is the commonest valvular defect in BS
[69]. It is caused by annular dilatation or aneurysm of the
Valsalva sinus, secondary to aortitis, rather than an intrin-
sic valvular abnormality [69]. Patients with severe aortic
regurgitation may undergo surgical aortic valve replacement;
however, the results are often unsatisfactory due to the high
rate of treatment failure and post-operative complications
secondary to the pathergy phenomenon in the surgical site.
In a study by Ha et al., valve detachment, suture dehiscence,
and perianastomotic leakage were the most common post-
operative complications, occurring in almost half of the
patients [70].

Lower complication rates are detected in patients who
receive intense immunosuppression in the perioperative
period. Also, surgical techniques allowing the reinforce-
ment of the vascular wall and the valvular ring implantation
to the annulus [71-73] and Bentall-type operations (aortic
valve plus aortic root replacement) are associated with more
favorable post-surgical outcomes than simple aortic valve
replacement [74].

The pulmonary trunk and large pulmonary arteries may
be a site of aneurysmal dilatation or, less frequently, PAT
(alone or in combination with PAA). Both conditions may
be asymptomatic or present with dyspnea or hemoptysis.
PAA and PAT are characterized by a mortality greater than
25% [41]. Treatment relies on aggressive immunosuppres-
sion mostly with corticosteroids and cyclophosphamide
or azathioprine, although anti-TNF agents have been used
successfully in refractory cases [41]. After immunosuppres-
sion, aneurysms may disappear in a significant proportion
of patients, however, the recurrence rate is high, calculated
in approximately 20% [50]. Surgery may be considered in
patients with giant aneurysms [75, 76], while anticoagula-
tion should be avoided for pulmonary aneurysms and used
cautiously in PAT due to the high risk of bleeding.
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Overall anticoagulation indications for cardiac manifesta-
tions of Behget’s syndrome are reported in Table 3. It should
be emphasized that immunosuppressive therapy remains the
cornerstone of treatment for almost every cardiovascular mani-
festations of BS. Therefore, anticoagulants should be consid-
ered only as adjunctive therapy alongside immunosuppressive
agents.

Conduction System Involvement
and Arrhythmias

Conduction disturbances are uncommonly reported in patients
with BS, and usually combined with aortic root dilatation
[77] or myocarditis and myocardial fibrosis [78, 79], while
left ventricular dysfunction, coronary disease and myocardi-
tis may predispose to ventricular arrhythmias [80]. Several
studies on the arrhythmogenic potential of BS evaluated the
so-called QT-dispersion (QTd). QTd is defined as the differ-
ence between the longest and the shortest QT intervals within
a 12-lead EKG. An increase in QTd indicates abnormal
ventricular repolarization and has been linked to increased
arrhythmogenic potential and sudden cardiac death [81, 82].
The mentioned studies found no statistical difference between
the mean QT values in patients with BS and controls, however,
ventricular dispersion parameters were significantly longer in
cases than in controls [8§3—86], indicating a potential increase
in risk of ventricular arrhythmias and sudden death in BS.

Recently, a nationwide population study by Lee et al.
documented a nearly doubled incidence of AF in patients
with BS, compared to the general population [87]. The study
provided limited insights into the causative mechanisms
underlying AF, however, systemic inflammation is advo-
cated. Indeed, systemic inflammation is a well-known risk
factor for AF development in various contexts, and several
other inflammatory diseases, such as ankylosing spondylitis
and rheumatoid arthritis have been linked to AF occurrence
[88, 89]. As a result of the inflammatory processes, electri-
cal and structural remodeling of the atria occurs, providing a
substrate for AF development. Patients with BS showed evi-
dence of structural atrial remodeling [89] and increase atrial
conduction time [90, 91] compared to controls. Furthermore,
in the study by Lee et al., patients with more severe disease
(e.g., those receiving anti-TNF agents) were more prone to
develop AF compared to the non-severe, suggesting again
that systemic inflammation might represent a potential risk
factor for AF [87].

Potential Gaps in the Literature

Despite considerable progress in understanding cardiac
involvement in BS, several gaps remain in the current lit-
erature. The role of biomarkers is increasingly relevant, yet
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Table 3 Anticoagulation indications in cardiac manifestations of Behget’s Syndrome

Context/Condition

Anticoagulation Indication

Preferred Anticoagulant
(DOACs vs Warfarin)

Intracardiac Thrombosis (ICT)

Pulmonary Artery Aneurysm (PAA)
Pulmonary Artery Thrombosis (PAT)

Deep or Superficial Vein Thrombosis
(DVT, SVT)

Pulmonary Embolism (PE)
Atypical Sites Thrombosis
Aortic Root Disease

Coronary Artery Disease (CAD)

Arrhythmias

Post-Surgical Valve Replacement

Indicated, often combined with immunosuppressive
therapy

Contraindicated due to risk of bleeding
Cautious use, individualized assessment

Only in refractory cases (persistence despite
adequate immunosuppressive therapy) or con-
comitant PE

Indicated, combined with immunosuppressive
therapy

Indicated, combined with immunosuppressive
therapy

Indicated if thrombotic involvement is present, com-
bined with immunosuppressive therapy

Indicated only if concomitant atrial fibrillation/flut-
ter (AF)

Indicated in AF with high thromboembolic risk

Indicated to prevent valve thrombosis usually com-

Warfarin preferred due to lack of evidence on
DOACs*

None

None if aneurysms are present; Warfarin if
thrombosis only

DOAC:Ss unless contraindicated; Warfarin

DOAC:Ss unless contraindicated; Warfarin

Warfarin preferred due to lack of evidence on
DOACs*

Warfarin preferred due to lack of evidence on
DOACs*

DOAC:Ss unless contraindicated; Warfarin

DOAC:Ss unless contraindicated; Warfarin
Warfarin often preferred; DOACs

bined with immunosuppressive therapy,

*Due to limited data about DOACsS use also in the general population in this setting, Warfarin may be preferred

AF Atrial Fibrillation; BS Behget’s Syndrome; CAD Coronary Artery Disease; DOACs Direct Oral Anticoagulants; DVT Deep Vein Thrombo-
sis; ICT Intracardiac Thrombosis; /NR International Normalized Ratio, PAA Pulmonary Artery Aneurysm, PAT Pulmonary Artery Thrombosis,

PE Pulmonary Embolism, SVT Superficial Vein Thrombosis

underexplored in the context of BS. NT-proBNP has been
mentioned as a marker of myocardial dysfunction, but other
cardiac biomarkers, including cardiac troponins, C-reactive
protein (CRP), and novel inflammatory markers, have not
been thoroughly investigated [93]. Troponins could be valu-
able in identifying myocarditis or ischemic complications,
while CRP might help assess systemic inflammation and
stratify cardiac risk [94]. Additionally, novel biomarkers
such as cytokines and microRNAs linked to inflammation
and thrombosis could offer diagnostic insights, particularly
in asymptomatic or subclinical cases.

Another potential gap is the use of PET/CT in assess-
ing cardiac and vascular involvement. While TTE and CMR
are standard for detecting structural changes, PET/CT might
provide unique insights into inflammatory activity, particu-
larly for coronary or aortic involvement, where conventional
imaging is insufficient. Although data are limited, especially
for BS, PET/CT could be valuable for detecting vascular
inflammation [95].

Long-term cardiac outcomes in BS also remain poorly
characterized. Most data are from small, retrospective series
with limited follow-up. There is little information on the pro-
gression from subclinical to symptomatic cardiac disease,
the risk of heart failure, recurrent thrombosis, or sudden
cardiac death. Additionally, the long-term efficacy of bio-
logics and the potential need for interventions like cardiac

transplantation are not well defined. Prospective studies are
crucial to fill these knowledge gaps and establish evidence-
based follow-up and management strategies.

Addressing these gaps could lead to more comprehen-
sive diagnostic algorithms, incorporating biomarkers and
advanced imaging, as well as more personalized treatment
approaches. Improving our understanding of these aspects
is essential to optimize the care of patients with cardiac
involvement in BS.

Conclusions

BS is a chronic relapsing systemic vasculitis with multi-
organ involvement, and cardiac manifestations can range
from subclinical forms to severe conditions. While full-
blown cardiac manifestations are known negative prognostic
factors, less is understood regarding the prognostic implica-
tions of subclinical cardiac involvement and the potential
for progression to overt cardiac disease. Early recognition
of the disease process is crucial for implementing adequate
treatment and preventing complications. Immunosuppres-
sants may improve the prognosis of cardiac manifestations,
but the evidence is mostly based on case reports and limited
retrospective observations. Also, it remains unclear whether
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subclinical alterations require early immunosuppressive
treatment.

Cardiac involvement in BS is complex and rare, with a
lack of consensus on diagnosis and management. The het-
erogeneity of manifestations makes it difficult to estimate
prevalence, potentially leading to an underestimation of car-
diac involvement. Prospective multicenter studies are needed
to better characterize these manifestations and the long-term
outcomes associated with different therapeutic strategies.
Standardizing cardiac screening protocols and systematically
evaluating the impact of novel therapies, including biologics,
could significantly enhance clinical management. Among
emerging treatment options, biologic therapies, particularly
anti-TNF agents, show promise, especially for refractory or
more severe cases, but robust evidence from randomized
controlled trials is still scarce. Identifying predictors of ther-
apeutic response and evaluating the efficacy of combination
or maintenance regimens will be essential in this context.

In the daily clinical practice, it is also important to con-
sider the role of cardiac screening in patients with BS, imple-
menting routine cardiac evaluation at diagnosis, especially
for those with a history of arterial or venous events, and then
according to the clinical course of the disease. Maintaining
a high index of suspicion for cardiac involvement is cru-
cial, even when symptoms are subtle, and thorough cardiac
evaluation is needed in the presence of unexplained dyspnea,
chest pain, palpitations, or signs of heart failure.

Lastly, a multidisciplinary approach involving BS-spe-
cialists, cardiologists, and imaging specialists is essential for
comprehensive assessment and coordinated care. Improving
early detection, refining risk stratification, and optimizing
therapeutic strategies remain critical priorities for future
research, ultimately aiming to enhance outcomes and qual-
ity of life of patients with BS.
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