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ehcet’s disease and heart transplantation: A word of
aution
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enter, Stanford, California; bDepartment of Pediatrics, Lucile Packard Children’s Hospital, Stanford University Medical
enter, Stanford California; cDepartment of Cardiothoracic Surgery, Children’s Hospital and Research Center Oakland,
akland, California; dDepartment of Cardiothoracic Surgery, eDepartment of Radiology; fDepartment of Pediatrics
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Behcet’s disease is a rare autoimmune disease characterized by oral and genital ulcers, and by
multisystem disease, including arthritis, neurologic complications and vasculitis. Large-vessel and
coronary artery aneurysms are often an indication for surgery, but the return of aneurysms, thrombosis,
and the tendency to exhibit an exaggerated inflammatory response at puncture sites (pathergy) com-
plicate surgical recovery. As such, cardiac transplantation, which requires atrial and large-vessel
anastomoses, has not been reported in patients with Behcet’s disease. We report the first orthotopic
heart transplant with �1-year survival in a patient with Behcet’s disease despite major complications.
The investigators remain pessimistic about cardiac transplantation in patients with Behcet’s disease
until advances in preventing recurrent vascular pathology ensue.
J Heart Lung Transplant 2010;xx:xxx
© 2010 International Society for Heart and Lung Transplantation. All rights reserved.

KEYWORDS:
Behcet’s;
transplantation;
pathergy;
aneurysum;
cardiac;
vasculopathy;
heart
r
t
c
fi
o
s
t
t
r
s

C

A

Behcet’s disease (BD) is a rare autoimmune disease
haracterized by painful oral and genital ulcers, eye and
kin lesions as well as large- and small-vessel vasculitis.
ascular disease may manifest as deep venous thrombo-

is of large vessels or with systemic arterial aneurysms,
ften involving the great vessels and coronary arteries.
ortality attributable to arterial involvement ranges from

8% to 70%. BD patients exhibit a phenomenon known
s pathergy, an erythematous, often pustular response to
ocal skin injury, after a skin prick by a needle, or at
nastomotic sites after vascular surgery.1 As such, the
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isk factors associated with solid-organ transplantation in
his patient population are myriad. There are only a few
ase reports of renal transplantation in BD patients, the
rst of which was performed in 1999.2,3 Due to the risk
f performing the required vascular and atrial anastomo-
es in the presence of this underlying pathology, cardiac
ransplantation has generally been considered to be con-
raindicated in BD. To our knowledge, this is the first
eport of an orthotopic heart transplant with �1-year
urvival in a patient with BD.

ase report

17-year-old African American male presented in 2005

ith fever, weight loss, apthous ulcers, hematochezia and
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levated inflammatory markers consistent with a diagnosis
f Behcet’s disease.4 The patient later presented with new-
nset cardiac symptoms that included chest pain, dyspnea,
levated cardiac enzymes and a myocardial infarction in the
ircumflex distribution. Cardiac imaging studies revealed a
iant aneurysm of the left circumflex artery, smaller aneu-
ysms of the right coronary artery at its origin, and an
ndocardial infarction at the lateral wall of the left ventricle
LV) (Figure 1). He was initially treated medically with
rednisone, cyclophosphamide and metoprolol; anti-coagu-
ation included aspirin, heparin and eptifibatide. Over time,
he patient developed mitral annulus disruption with severe
itral insufficiency, and LV aneurysm recurrence (Figure

). Despite several interventions between 2005 and 2008,
ncluding mitral valve repair and replacement, exclusion of
neurysms and catheter placement of occlusion devices in
neurysmal communications, the patient developed end-
tage heart failure with symptoms consistent with New
ork Heart Association (NYHA) heart failure Class 3 or 4.
fter much discussion, he was listed for transplant. The
atient underwent orthotopic heart transplantation in Janu-

igure 1 (Top) An axial maximal intensity projection image
rom a cardiac-gated, contrast-enhanced CT angiogram of the heart
hows a large coronary aneurysm (arrowheads). (Bottom) A short-
xis view from a delayed enhancement cardiac MRI shows endo-
ardial hyperenhancement (arrows) of the lateral wall of the left
entricle (LV), consistent with a small region of myocardial in-
arction.
ry 2008. Pre-operative panel-reactive antibody measure- r
ents showed no evidence of Class I or Class II HLA
ntibodies according to a Luminex flow cytometry–based
ethod. Induction therapy consisted of daclizumab (1 mg/

g) every other week for 5 doses. Maintenance therapy
ncluded cyclosporine, mycophenolate mofetil and pred-
isone. He was discharged 17 days post-operatively.

The post-transplant course was complicated by periodic
pisodes of renal failure, recurrence of painful mouth ulcers
nd hypertension requiring 4-drug therapy (enalapril,
lonidine, diltiazem and amlodipine). Biopsies during the
rst post-transplant year consistently showed Grade 1A/1R
ejection, with the last biopsy at 1-year post-transplant neg-
tive for both cellular and antibody-mediated rejection. Car-
iac magnetic resonance imaging (MRI) 1 month after
ransplant showed no evidence of aneurysm formation at the
nastomosis sites, or elsewhere. Ventricular function re-
ained normal by echocardiography.
Approximately 18 months after transplant the patient

eveloped severe chest pain and several large pseudoaneu-
ysms were found in the ascending aorta at the site of the
urgical anastomosis, the largest measuring 5.5 � 7.5 � 4.7
m (Figure 3). At the time of their discovery, prednisone
ad been weaned to 10 mg/day orally. These lesions repre-
ented the first manifestation of recurrent vascular pathergy
ince transplantation. Emergency surgical re-anastomosis
nd exclusion of the aneurysm was performed without com-
lication. Colchicine and Anakinra, an interleukin-1 recep-
or antagonist (IL-1RA) that has been shown in animal
odels to blunt IL-1–mediated inflammatory and immune

esponses, were initiated post-operatively. Follow-up com-
uted tomography (CT) with angiography has shown no evi-
ence of re-formation of aneurysms. The patient is now �2
ears post-transplant.

igure 2 A systolic, vertical long-axis image from a cardiac-
ated, bright-blood MRI cine shows a detachment of the mitral
alve (arrow) from the ventricular wall (arrowheads). This disrup-
ion causes severe mitral regurgitation as represented by the pe-

ipheral regurgitant jet. LV, left ventricle; LA, left atrium.
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arge-vessel vasculitis is present in up to one third of
atients with Behcet’s disease and is the leading cause of
eath in this group.5,6 In patients with BD who undergo
ardiac transplantation, aggressive immunosuppression ap-
ears necessary. Despite frequent surveillance with echo-
ardiography, CT angiography and MRI, we were unable to
redict the evolution of a rapid and catastrophic aortic

igure 3 A maximum-intensity projection image from a con-
rast-enhanced MR angiogram shows a large false aneurysm (A)
hat developed after a rupture at the anastomosis between the
onor aorta below and the recipient aorta above.
nastomotic dehiscence necessitating emergency surgical
ntervention. The addition of an IL-1RA may prevent fur-
her vascular pathology, but the risks associated with their
se in the transplanted human heart remain unclear.

In BD patients who undergo cardiac transplantation, re-
urrent cardiac and non-cardiac disease remains a signifi-
ant challenge. In our patient, it is unclear whether in-
reased immunosuppression would have prevented
ecurrent vascular disease, meriting the attendant risk for
nfectious complications and post-transplant lymphoprolif-
rative disorders. Despite this patient’s survival to date, we
emain pessimistic about cardiac transplantation in BD pa-
ients until there is a better understanding of the mecha-
isms that lead to recurrent vascular pathology as well as
ore effective strategies to prevent adverse sequelae.
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