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Coronary involvement in patients with Behçet’s disease
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Abstract
Objectives To investigate the clinical features and potential risk factors of coronary involvement in Behçet’s disease (BD).
Method In this case-control study, we retrospectively reviewed medical records of BD patients admitted to our institute from
2000 to 2016. Coronary involvement was documented by coronary angiography and (or) computed tomography angiography.
We analyzed the demographic, clinical, and laboratory data and compared with age- and gender-matched BD patients without
coronary involvement.
Results Among 476 BD patients (296males) enrolled, 19 (4.0%) patients (17 males) were diagnosed with coronary involvement.
The median duration from onset of BD to coronary involvement was 2.8 years. Coronary stenosis, aneurysm, and occlusion were
presented in 13, 9, and 3 patients, respectively. Multiple coronary artery stenoses and aneurysms were observed in 9 and 3
patients, respectively. Smoking (36.8%) was the major traditional risk factors. Male gender (89.5% vs 61.1%, p = 0.01), skin
lesions (78.9% vs 55.3%, p = 0.08), pathergy reactions (36.8% vs 10.5%, p = 0.01), extra-cardiac vasculitis (36.8% vs 6.6% p <
0.01), elevated ESR (57.9% vs 34.2%, p = 0.01), and elevated CRP (63.2% vs 42.1%, p < 0.01) were more common in BD
patients with coronary involvement comparing with those without coronary involvement. Multivariate analysis confirmed
pathergy reaction (OR = 3.81, 95% CI 1.08–13.47) was the independent risk factor.
Conclusions Coronary involvement in BD patients is rare and male-predominant and is characterized by the aneurysm and
multivessel involvement. Elevated ESR and CRP are frequent, and the pathergy reaction is the independent risk factor.

Key Points
• Coronary involvement in BD patients is rare and male-predominant.
• Pathergy reaction is the risk factor for coronary involvement in BD patients.
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Introduction

Behçet’s disease (BD) is a chronic systemic inflammatory con-
dition characterized by recurrent oral and genital ulcerations
[1]. Vascular manifestation is the hallmark of BD, which poten-
tially affects the large-, medium-, and small-sized arteries and
veins [2]. Coronary involvement, i.e., coronary artery involve-
ment, is a rare and potentially fatal complication of BD [3],
which is presented as angina pectoris, arrhythmia, acute myo-
cardial infarction or even cardiac death. To date, only limited
cases of BD patients with coronary involvement are reported
[4–8]. Given the life-threatening risk of coronary involvement,
a well understanding of the clinical characteristics and predic-
tive factors of coronary involvement in BD were warranted.

To identify the clinical features and potential risk factors of
coronary involvement in BD, we retrospectively analyzed the
hospitalized BD patients and identified the patients with
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coronary involvement. We summarized the clinical features of
coronary involvement as well as the clinical characteristics of
BD and further explored the potential risk factors for coronary
involvement in BD patients.

Materials and methods

Patients

In this case-control study, we retrospectively enrolled the
BD patients admitted to Peking Union Medical College
Hospital from 2000 to 2016. The inclusion criteria were
fulfilled 1990 International Study Group BD criteria [9] or
the International Criteria for BD (ICBD) [10], coronary
involvement documented by coronary angiography, and
computed tomography angiography. The exclusion criteria
were atherosclerotic coronary artery disease. The coronary
involvement was screened in patients with ischemic car-
diomyopathy symptoms and (or) ischemic electrocardiog-
raphy (ECG) changes and was confirmed by coronary an-
giography (n = 12, κ = 1.00) and (or) computed tomogra-
phy angiography (n = 10, κ = 0.87) findings, which was
defined as aneurysm (luminal diameter two or more times
wider than that of adjacent normal segments), stenosis (>
50% without evidence of atherosclerosis), and occlusion
[11]. The diagnosis of coronary involvement was
established by the consensus of two independent experi-
enced cardiologists who were blind to patients’ BD con-
dition. Coronary involvements caused by BD were deter-
mined by the following imaging criteria: (1) angiographic
coronary aneurysm; (2) atypical lesion sites, e.g., orifice
of left main or right coronary artery; (3) supplemental
intracoronary imaging evidence such as intravascular ul-
trasound or optical coherence tomography. We enrolled all
the patients with coronary involvement. For the control
group, the age- and sex-matched BD patients without is-
chemic cardiomyopathy symptoms and abnormal ECG
were randomly selected at 1:4 ratio. The study was
reviewed and approved by the institutional ethics review
board of Peking Union Medical College Hospital per the
Declaration of Helsinki. Given that the study was based on
the review of medical records, written informed consent
was waived.

Data extraction

Clinical data, including demographics, traditional cardiovas-
cular risk factors, BD manifestations, cardiac symptoms, cor-
onary and peripheral vascular involvements, laboratory exam-
inations, treatment, and outcome, were retrospectively collect-
ed from the medical records.

Statistical analysis

All descriptive data are expressed as mean ± SD, median
(range), or frequencies (%). Normally and non-normally dis-
tributed quantitative variables were compared using two-
sample t test and Mann-Whitney U test, respectively.
Categorical variables were compared using Fisher’s exact test.
Univariate logistic regression analysis was used to evaluate
candidate predictors of coronary involvement, and the vari-
ables with p value < 0.1 were selected in the multivariate anal-
ysis. A two-sided p value < 0.05 was considered statistically
significant. The data were processed using SPSS version 22.0
software (IBM Inc., Armonk, USA).

Based on our preliminary observations in BD patients, the
pathergy reaction was observed in approximately 40% of pa-
tients with coronary involvement and in 10% of patients with-
out coronary involvement. To provide the two-sided statistical
analyses with sufficient statistical power of 0.80 (β = 0.20 and
α = 0.05), a total of 17 patients with coronary involvement
and 68 patients without coronary involvement were required
for the study. The sample size was calculated by PASS version
11 (NCSS, Kaysville, USA).

Results

Demographics and cardiac manifestations

In total, 476 BD patients (296 males and 180 females) were
enrolled. Coronary involvement was documented in 19
(4.0%) patients (Table 1). The male percentage in patients
with coronary involvement was significantly higher than those
without coronary involvement (89.5%, n = 17 vs 61.1%, n =
279, p = 0.01). The mean age of the patients with coronary
involvement and those without coronary involvement was
34.0 and 36.5 years (p = 0.40), respectively. Angina pectoris
(42.1%) and acute myocardial infarction (42.1%) were the
most common cardiac symptoms, followed by ventricular ar-
rhythmia in one patient (5.3%). Three patients (15.8%) were
asymptomatic (Table 2) but were presented with ischemic
ECG changes. The cardiac manifestations were developed at
and after the onset of BD in 2 and 17 patients, respectively,
with a median interval of 2.8 (range, 0–20.3) years.

Traditional cardiovascular risk factors

Smoking (36.8%) was the most prevalent risk factor in pa-
tients with coronary involvement, followed by hypertension
(15.8%) and diabetes mellitus (10.5%). Additionally, obesity
(5.3%) and alcohol abuse (5.3%) were rarely presented, and
no hyperlipidemia was documented (Table 2).
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Coronary involvement

Coronary angiography and computed tomography angi-
ography were performed in 12 and 9 patients, respec-
tively. Left anterior descending artery (n = 13) and right
coronary artery (n = 10) were the most commonly affect-
ed coronary arteries, followed by left circumflex artery
(n = 9) and left main coronary artery (n = 2). Coronary
stenosis was documented in 13 (68.4%) patients, and
multiple coronary stenoses (47.4%) were more common
than single coronary stenosis (21.1%). Coronary aneu-
rysm was observed in 9 (47.4%) patients (Fig. 1b,
Supplement Video 1), including 3 (15.8%) patients with
multiple aneurysms. Furthermore, coronary artery occlu-
sion was presented in 3 (15.8%) patients (Fig. 1a,
Supplement Video 2). Additionally, extra-cardiac arterial
(n = 7) and venous lesions (n = 2) were presented in 7
(36.8%) patients (Table 2).

BD manifestations

Oral ulceration was presented in all patients with coronary
involvement, followed by skin lesions (78.5%) including
pseudofolliculitis (31.6%), erythema nodosum (26.3%), and
pustule (21.1%). Genital ulceration (63.2%) and pathergy re-
action (36.8%) were frequently presented, but uveitis (15.8%),
arthritis (15.8%), gastrointestinal involvement (10.5%), and
neuropathy (5.3%) were uncommonly observed (Table 1).
Additionally, fever, fatigue, and weight loss were observed
in 3 (15.8%), 6 (31.6%), and 2 (10.5%), respectively.

Laboratory examinations

The median erythrocyte sedimentation rate (ESR) and C-
reactive protein (CRP) levels in patients with coronary in-
volvement were 28.0 mm/h and 18.0 mg/L, respectively.
Elevated erythrocyte sedimentation rate (ESR), defined as >

Table 1 Demographic, baseline,
and laboratory features of BD
patients with or without coronary
artery involvement

Coronary involvement
(n = 19)

No coronary involvement
(n = 76)

p value

Gender (M/F) 17/2 68/8 1.00 a

Age (yr, mean ± SD, median) 34.0 ± 12.9 (32.0) 35.5 ± 10.3 (33.5) 0.16 a

BD manifestations

Oral ulceration (n, %) 19 (100%) 76 (100%) 1.00

Skin lesions (n, %) b 15 (78.9%) 42 (55.3%) 0.07

Genital ulceration (n, %) 12 (63.2%) 47 (61.8%) 1.00

Pathergy reaction (n, %) 7 (36.8%) 8 (10.5%) 0.01

Extra-cardiac vasculitis (n, %) 7 (36.8%) 5 (6.6%) < 0.01

Uveitis (n, %) 3 (15.8%) 20 (26.3%) 0.55

Arthritis (n, %) 3 (15.8%) 8 (10.5%) 0.45

Gastrointestinal involvement (n, %) 2 (10.5%) 15 (19.7%) 0.51

Neuropathy (n, %) 1 (5.3%) 0 (0%) 0.20

Laboratory

Elevated ESR (%) c 11 (57.9%) 26 (34.2%) 0.01

Elevated CRP (%) d 12 (63.2%) 32 (42.1%) < 0.01

AECA positive (n, %) 2/15 (13.3%) 15/53 (28.3%) 0.32

Cardiovascular risk factors (n, %)

Smoking 7 (36.8%) 17 (22.4%) 0.24

Hypertension 3 (15.8%) 4 (5.3%) 0.14

Diabetes mellitus 2 (10.5%) 3 (3.9%) 0.26

Hyperlipidemia 0 (0%) 3 (3.9%) 1.00

Obesity 1 (5.3%) 9 (11.8%) 0.68

Alcohol abuse 1 (5.3%) 2 (2.6%) 0.50

AECA, anti-endothelial cell antibodies
a Age- and sex-matched patients
b Skin lesions include pseudofolliculitis (n = 6), erythema nodosum (n = 5), and pustule (n = 4)
c Defined as > 15 (male) or 20 (female) mm/h
dDefined as > 8 mg/L.
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15 (male) or 20 (female) mm/h, was observed in 57.9% of
patients with coronary involvement. Elevated C-reactive pro-
tein (CRP), defined as > 8 mg/L, was observed in 63.2% of
patients with coronary involvement. Anti-endothelial cell

antibodies were positive in 2 out of 15 patients (13.3%), and
antinuclear antibodies were all negative (Table 1).

Treatment and outcomes

Given that vital vessels including coronary arteries were af-
fected by BD as well as the frequently elevated ESR and CRP,
the patients were treated aggressively. All patients received a
mean initial dose of 0.93 mg/kg d prednisone or equivalent
glucocorticoid, and one patient also received methylpredniso-
lone pulse therapy. All patients received immunosuppressants,
including 8 (42.1%) patients who received a combination of
two to three immunosuppressants. All patients received indi-
vidualized cardiovascular treatment, including aspirin, hepa-
rin, and warfarin in patients with high thrombosis risk, beta
blockers, and angiotensin-converting enzyme inhibitors in pa-
tients with myocardial infarction. Besides, percutaneous cor-
onary revascularization was performed in 3 (15.8%) patients
(Table 3). During a median follow-up period of 15 months, 15
(78.9%) patients achieved clinical remission, which was de-
fined as the absence of cardiac and BD symptoms, as well as
the normalized ESR and CRP. However, the cardiac condition
exacerbated in 2 (10.5%) patients, and cardiac death was doc-
umented in one patient with heart failure and one patient with
sudden cardiac death (Table 3).

Risk factors for coronary involvement in BD patients

We randomly selected 76 age- and sex-matched BD patients
without ischemic cardiomyopathy symptoms and abnormal
ECG as the control. We observed no statistical difference in
the traditional cardiovascular risk factors between the groups.

Table 2 Clinical and radiological characteristics of coronary artery
involvement in BD

Coronary involvement
(n = 19)

Cardiac manifestations (n, %)

Angina pectoris 8 (42.1%)

Acute myocardial infarction 8 (42.1%)

Arrhythmiasa 1 (5.3%)

Asymptomatic 3 (15.8%)

Coronary artery involvement (n, %)

Left anterior descending artery 13 (68.4%)

Right coronary artery 10 (53.2%)

Left circumflex artery 9 (47.4%)

Othersb 2 (10.5%)

Aneurysm (n, mean ± SD) 9 (47.4%, 1.4 ± 0.7)

Multiple aneurysmc 3 (15.8%)

Stenosis (n, mean ± SD) 13 (68.4%, 2.1 ± 0.9)

Multiple stenosisc 9 (47.4%)

Occlusion 3 (15.8%)

Extra-cardiac vascular involvement (n, %) 7 (36.8%)

Arterial 7 (36.8%)

Venous 2 (10.5%)

aVentricular tachycardia
b Left main coronary artery (n = 2)
c Two to three lesions

Fig. 1 Angiography of the coronary involvement of a patient with BD. a An occlusion (arrow) at the proximal segment of the left anterior descending
(LAD) artery, and the normal left circumflex (LCX) artery. b An aneurysm (arrow) at the proximal segment of right coronary artery (RCA)
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However, we identified that skin lesions (78.9% vs 55.3%,
p = 0.08), pathergy reaction (36.8% vs 10.5%, p = 0.01),
extra-cardiac vasculitis (36.8% vs 6.6% p < 0.01), elevated
ESR (57.9% vs 32.2%, p = 0.01), and elevated CRP (63.2%
vs 42.1%, p < 0.01) were the candidate risk factors (Table 1).
We focused on non-vascular factors, and univariate logistic
regression analysis revealed that pathergy reaction (OR =
4.96, 95% CI 1.52–16.23) and elevated CRP (OR = 3.30,
95% CI 1.06–10.30) were the potential risk factors
(Table 4). Finally, multivariate logistic regression analysis
confirmed that pathergy reaction (OR = 3.81, 95% CI 1.08–
13.47) was the independent risk factors for coronary involve-
ment (Table 4).

Discussion

Cardiac involvements of coronary arteries, conduction sys-
tem, endocardium, and myocardium, are presented in 7–46%
of BD patients [12]. A national-wide study reveals that the
prevalence of coronary artery disease (CAD) in BD patients
is 12.1% [13], but Ozeren et al. report that the prevalence of
coronary involvement in BD is less than 0.5% [14], and Bletry
et al. report that the prevalence of myocardial infarct is 2.0%
[4]. Additionally, the incidence of coronary aneurysm, the
primary coronary lesion in BD patients, is 1.5–5% [15].
Similarly, we showed that the incidence of coronary involve-
ment in BD patients was 4.0%. Notably, a small portion of
patients with coronary involvement remain asymptomatic,
which might contribute to an underestimation of the preva-
lence in symptom-driven studies. Together, coronary involve-
ment is a rare presentation of BD.

Most of BD patients (89.5%) with coronary involve-
ment were male (M:F = 8.5:1), which is much more prev-
alent than general BD patients (M:F = 1.3:1) or patients
without coronary involvement (M:F = 1.6:1) [16]. The
onset age of cardiac ischemia symptoms in BD patients
with coronary involvement was much younger than those
in general patients with coronary artery disease, which
suggested that coronary involvement in BD was non-
atherosclerotic.

Traditional cardiovascular risk factors, including smoking,
hypertension, hyperlipidemia, diabetes, obesity, and alcohol
abuse, are potentially contributed to coronary involvement in
BD patients [13]. Pandey et al. report that hypertension and
hyperlipidemia are the predictors of CAD in BD patients [13].
However, we observed smoking, but not hypertension or hy-
perlipidemia was commonly presented. Furthermore, the
prevalence of traditional cardiovascular risk factors was com-
parable between patients with coronary involvement and pa-
tients without coronary involvement. The difference in ethics
and diets might explain the discrepancy. Importantly, our data
suggested that the mechanism of coronary involvement in BD
patients was different from those in the general population,
and atherosclerosis was probably not the primary cause.

Table 3 Treatment and outcome of BD patients with coronary artery
involvements

Coronary involvement
(n = 19)

Glucocorticoid

Initial dose (mg/kg d, mean ± SD) a 0.93 ± 0.47

Maintenance dose (mg/kg d, mean ± SD) 0.25 ± 0.18

Immunosuppressant (n, %)

Cyclophosphamide 16 (84.2%)

Thalidomide 3 (15.8%)

Azathioprine 2 (10.5%)

Methotrexate 2 (10.5%)

Othersb 4 (21.1%)

Combination therapy 8 (42.1%)

Percutaneous coronary revascularization (n, %) 3 (15.8%)

Follow-up (month, mean ± SD, median) 16.5 ± 13.5 (15.0)

Outcome (n, %)

Remission 15 (78.9%)

Exacerbation 2 (10.5%)

Death 2 (10.5%)

aDose is defined as prednisone or equivalent. One patient receives meth-
ylprednisolone pulse therapy
b Cyclosporine, mycophenolate, sulfasalazine, and hydroxychloroquine
are used in one patient, respectively

Table 4 Risk factors associated
with coronary involvement in BD
patients

Univariate analysis Multivariate analysis

OR (95% CI) p value OR (95% CI) p value

Pathergy reaction 4.96 (1.52–16.23) 0.01 3.81 (1.08–13.47) 0.04

Skin lesions 3.04 (0.92–10.00) 0.07 2.11 (0.60–7.43) 0.25

Elevated ESRa 2.64 (0.95–7.38) 0.06 2.23 (0.55–8.99) 0.26

Elevated CRPb 3.30 (1.06–10.30) 0.04 0.98 (0.23–4.11) 0.97

All variables with p value < 0.1 in univariate analysis were enrolled in the multivariate analysis. OR, odds ratio
a Defined as > 15 (male) or 20 (female) mm/h
bDefined as > 8 mg/L.
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Coronary involvement in BD has distinct characteristics. We
observed that coronary aneurysmwas themost common lesions
(47.4%), which is reported more frequently than coronary ste-
nosis in BD but is rarely reported in atherosclerotic CAD (0.3–
5.3%) [17, 18]. Furthermore, multiple coronary stenoses and
aneurysms (63.2%) were frequently observed in BD patients,
which were more common than those in atherosclerotic CAD
(57%) [19–21]. Additionally, extra-cardiac arterial and venous
lesions were also frequently presented (36.8%) in our study and
other studies [5, 7]. Together, the coexistence of coronary and
extra-cardiac vascular lesions implicated a shared disease
mechanism among the vascular lesions, which is presumably
caused by inflammatory cell-mediated vascular wall destruction
and subsequent weakening.

Surprisingly, pathergy reaction was the independent risk
factor for coronary involvement. Pathergy reaction is a hall-
mark of BD [22] and a key element of the classification
criteria [9, 10]. Histologically, pathergy reaction is character-
ized by intense infiltration of mononuclear cells around der-
mal vessels and high-level expression of proinflammatory cy-
tokines, chemokines, and adhesion molecules [23]. Thus, a
positive pathergy reaction is a sign of active BD.
Furthermore, elevated inflammatory markers such as ESR
and CRP were also frequently observed in patients with cor-
onary involvement. Given that the vascular lesions of BD are
featured as infiltration of the inflammatory cell in the vascular
wall, positive pathergy reaction might suggest an intense in-
flammation in the vascular wall of coronaries and the subse-
quent destruction of the coronaries.

Our study has several limitations. First, the control group
consisted of patients without cardiac symptoms or abnormal
ECG, whichmight be confoundedwith asymptomatic patients
with coronary involvement. However, given the low incidence
(4.0%) of coronary involvement in BD and low frequency
(15.8%) of asymptomatic coronary involvement, the estimat-
ed misclassification of the patients with coronary involvement
in the control group (n = 76) is less than one patient. Second,
although we reported the largest cohort of BD patients with
coronary involvement to date, we identify only one prediction
factor due to the limited number of cases. Third, all patients
were enrolled from a national referral center, which might
induce potential selection bias. However, given the low inci-
dence of coronary involvement in BD, it is impracticable to
enroll sufficient cases in general medical centers. A large pro-
spective multi-center case-control study is warranted to ad-
dress these limitations.

In summary, coronary involvement in BD patients is rare,
male-predominant, and early-onset. Coronary aneurysm and
multivessel coronary involvement, as well as extra-cardiac
vascular lesions, are the hallmarks. Most of the traditional
cardiovascular risk factors except smoking are absent.
Elevated ESR and CRP are frequent, and the pathergy reaction
is the independent risk factor.

Acknowledgments We gratefully acknowledge all patients who partici-
pated in our study.

Funding This study was supported by grants from the National Key
Research and Development Program: “Precise Medical Research”
(2016YFC0906201), National Natural Science Foundation of China
(81571598, 81871299), CAMS Initiative for Innovative Medicine
(2016-I2M-1-013, 2017-I2M-1-008) , PUMC Youth Fund
(3332016005), the Fundamental Research Funds for the Central
Universities (3332016005), and 2016 PUMCH Science Fund for Junior
Faculty (PUMCH-2016-1.7).

Compliance with ethical standards

The study was reviewed and approved by the institutional ethics review
board of Peking Union Medical College Hospital per the Declaration of
Helsinki. Given that the study was based on the review of medical re-
cords, written informed consent was waived.

Disclosures None.

References

1. Sakane T, TakenoM, Suzuki N, Inaba G (1999) Behcet’s disease. N
Engl J Med 341:1284–1291. https:/ /doi.org/10.1056/
NEJM199910213411707

2. Kalayciyan A, Zouboulis C (2007) An update on Behcet’s disease.
J Eur Acad Dermatol Venereol 21:1–10. https://doi.org/10.1111/j.
1468-3083.2006.01863.x

3. Owlia MB, Mehrpoor G (2012) Behcet’s disease: new concepts in
cardiovascular involvements and future direction for treatment.
ISRN Pharmacol 2012:1–13. https://doi.org/10.5402/2012/760484

4. Bletry O, Mohattane A, Wechsler B, Beaufils P, Valere P, Petit J,
Gourgon R, Grosgogeat Y, Godeau P (1988) Cardiac involvement
in Behcet’s disease. 12 cases. Presse Med 17:2388–2391

5. Barcin C, Iyisoy A, Kursaklioglu H, Demirtas E (2004) A giant left
main coronary artery aneurysm in a patient with Behcet’s disease.
Anadolu Kardiyol Derg 4:193

6. Iyisoy A, Kursaklioglu H, Kose S, Yesilova Z, Ozturk C, SaglamK,
Demirtas E (2004) Acute myocardial infarction and left subclavian
artery occlusion in Behcet’s disease: a case report. Mt Sinai J Med
71:330–334

7. Greenhouse DG, Hackett K, Kahn P, Balsam LB, Galloway AC
(2011) Giant coronary artery aneurysm in a patient with Behcet’s
disease. J Card Surg 26:268–270. https://doi.org/10.1111/j.1540-
8191.2011.01223.x

8. Rajakulasingam R, Omran M, Costopoulos C (2013) Giant aneu-
rysm of the left anterior descending artery in Behcet’s disease. Int J
Rheum Dis 16:768–779. https://doi.org/10.1111/1756-185X.12051

9. International Study Group for Behcet’s Disease (1990) Criteria for
diagnosis of Behcet’s disease. Lancet 335:1078–1080. https://doi.
org/10.1016/0140-6736(90)92643-V

10. Davatchi F, Assaad-Khalil S, Calamia KT, Crook JE, Sadeghi-
Abdollahi B, Schirmer M, Tzellos T, Zouboulis CC, Akhlagi M,
Al-Dalaan A (2014) The International Criteria for Behcet’s Disease
(ICBD): a collaborative study of 27 countries on the sensitivity and
specificity of the new criteria. J Eur Acad Dermatol Venereol 28:
338. https://doi.org/10.1111/jdv.12107

11. Cho YK, Lee W, Choi SI, Jae HJ, Chung JW, Park JH (2008)
Cardiovascular Behcet disease: the variable findings of rare com-
plications with CT angiography and conventional angiography and
its interventional management. J Comput Assist Tomogr 32:679–
689. https://doi.org/10.1097/RCT.0b013e3181573282

Clin Rheumatol (2019) 38:2835–28412840

https://doi.org/10.1056/NEJM199910213411707
https://doi.org/10.1056/NEJM199910213411707
https://doi.org/10.1111/j.1468-3083.2006.01863.x
https://doi.org/10.1111/j.1468-3083.2006.01863.x
https://doi.org/10.5402/2012/760484
https://doi.org/10.1111/j.1540-8191.2011.01223.x
https://doi.org/10.1111/j.1540-8191.2011.01223.x
https://doi.org/10.1111/1756-185X.12051
https://doi.org/10.1016/0140-6736(90)92643-V
https://doi.org/10.1016/0140-6736(90)92643-V
https://doi.org/10.1111/jdv.12107
https://doi.org/10.1097/RCT.0b013e3181573282


12. Sezen Y, Buyukhatipoglu H, Kucukdurmaz Z, Geyik R (2010)
Cardiovascular involvement in Behcet’s disease. Clin Rheumatol
29:7–12. https://doi.org/10.1007/s10067-009-1302-0

13. Pandey A, Garg J, Krishnamoorthy P, Palaniswamy C, Doshi J,
Lanier G, Ahmad H (2014) Predictors of coronary artery disease
in patients with Behcet’s disease. Cardiology 129:203–206. https://
doi.org/10.1159/000365139

14. Ozeren M, Mavioglu I, Dogan OV, Yucel E (2000) Reoperation
results of arterial involvement in Behcet’s disease. Eur J Vasc
Endovasc Surg 20:512–519. https://doi.org/10.1053/ejvs.2000.
1240

15. Pineda GE, Khanal S, Mandawat M, Wilkin J (2001) Large athero-
sclerotic left main coronary aneurysm–a case report and review of
the literature. Angiology 52:501–504. https://doi.org/10.1177/
000331970105200710

16. Mahr A, Belarbi L, Wechsler B, Jeanneret D, Dhote R, Fain O,
Lhote F, Ramanoelina J, Coste J, Guillevin L (2008) Population-
based prevalence study of Behcet’s disease: differences by ethnic
origin and low variation by age at immigration. Arthritis Rheum 58:
3951–3959. https://doi.org/10.1002/art.24149

17. Abou Sherif S, Ozden Tok O, Taskoylu O, Goktekin O, Kilic ID
(2017) Coronary artery aneurysms: a review of the epidemiology,
pathophysiology, diagnosis, and treatment. Front Cardiovasc Med
4:24. https://doi.org/10.3389/fcvm.2017.00024

18. Hasmet B, Umit K, Emre B, Levent B, Adnan C (2007) Aortic arch
aneurysm, pseudocoarctation, and coronary artery disease in a pa-
tient with Behcet’s syndrome. Tex Heart Inst J 34:363

19. Chen J, Tsai Y, Li Y (2016) Multiple arterial aneurysms in a patient
with Behçet’s disease. Eur Heart J Cardiovasc Imaging 17:587–
587. https://doi.org/10.1093/ehjci/jew001

20. Gurel E, Ozal E, Atas H (2016) Diffuse coronary artery aneurysms
involving three major vessels in a patient with Behçet’s disease.
Postepy Kardiol Interwencyjnej 2:179–180. https://doi.org/10.
5114/aic.2016.59372

21. Kesani M, Aronow WS, Weiss MB (2003) Prevalence of
multivessel coronary artery disease in patients with diabetes
mellitus plus hypothyroidism, in patients with diabetes mellitus
without hypothyroidism, and in patients with no diabetes mellitus
or hypothyroidism. J Gerontol A Biol Sci Med Sci 58:M857–
M858. https://doi.org/10.1093/gerona/58.9.M857

22. Scherrer MA, de Castro LP, Rocha VB, Pacheco L (2014) The
dermatoscopy in the skin pathergy testing: case series in patients
with suspected Behcet’s disease. Rev Bras Reumatol 54:494–498.
https://doi.org/10.1016/j.rbr.2014.06.003

23. Melikoglu M, Uysal S, Krueger JG, Kaplan G, Gogus F, Yazici H,
Oliver S (2006) Characterization of the divergent wound-healing
responses occurring in the pathergy reaction and normal healthy
volunteers. J Immunol 177:6415–6421. https://doi.org/10.4049/
jimmunol.177.9.6415

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Clin Rheumatol (2019) 38:2835–2841 2841

https://doi.org/10.1007/s10067-009-1302-0
https://doi.org/10.1159/000365139
https://doi.org/10.1159/000365139
https://doi.org/10.1053/ejvs.2000.1240
https://doi.org/10.1053/ejvs.2000.1240
https://doi.org/10.1177/000331970105200710
https://doi.org/10.1177/000331970105200710
https://doi.org/10.1002/art.24149
https://doi.org/10.3389/fcvm.2017.00024
https://doi.org/10.1093/ehjci/jew001
https://doi.org/10.5114/aic.2016.59372
https://doi.org/10.5114/aic.2016.59372
https://doi.org/10.1093/gerona/58.9.M857
https://doi.org/10.1016/j.rbr.2014.06.003
https://doi.org/10.4049/jimmunol.177.9.6415
https://doi.org/10.4049/jimmunol.177.9.6415

	Coronary involvement in patients with Behçet’s disease
	Abstract
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Materials and methods
	Patients
	Data extraction
	Statistical analysis

	Results
	Demographics and cardiac manifestations
	Traditional cardiovascular risk factors
	Coronary involvement
	BD manifestations
	Laboratory examinations
	Treatment and outcomes
	Risk factors for coronary involvement in BD patients

	Discussion
	References




