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Cardiac TransplantationCardiac Transplantation

• Orthotopic heart transplantation (OHT) is a 
well-established therapeutic option for 
patients with severe congestive heart failure.

• Approximately 2000 OHT are performed every 
year.¹

• Within the first year post-op, rejection and 
infection are the most common causes of 
death.

1. Schroeder JS. Disorders of the Cardiovascular System. 
Harrison’s Principle of Internal Medicine. 2001





• Transplant Coronary Artery 
Disease (TCAD) is a rapidly 
progressive form of diffuse 
arterial narrowing

• TCAD is characterized by
1. Endothelial dysfunction
2. Luminal narrowing
3. Intimal hyperplasia

Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease



Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease

• TCAD is the major cause of late death in transplant 
patients and is the primary cause of allograft loss.¹

• At 5 years after OHT, 50% of patients have 
angiographic evidence of TCAD.²

• When the diagnosis of TCAD is made, long-term 
prognosis is poor, and the 5-year life expectancy of 
the allograft is approximately 17%.³

1. Taylor DO, et al. J Heart Lung Transplant 2004.
2. Miller LW, et al. J Am Coll Cardiol 1993.
3. Gao SZ, et al. J Heart Lung Transplant 1994.



Histology of Histology of 
Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease

• Subendothelial 
accumulation of T 
lymphocytes (arrow) 
characteristic of 
endothelitis, which is a 
manifestation of chronic 
rejection 

Zimmer R, Lee MS. JACC Interv 2010.



Histology of Histology of 
Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease

• Progressive arterial 
occlusion with lipid-laden 
foam cell macrophages

• This intense inflammatory 
response is believed to 
play a key role in TCAD and 
may be responsible for the 
increased risk of restenosis 
after PCI

Zimmer R, Lee MS. JACC Interv 2010.



Vascular RemodelingVascular Remodeling

Zimmer R, Lee MS. JACC Interv 2010.

Positive remodeling is 
a compensatory 
mechanism in 
patients with TCAD 
that prevents luminal 
narrowing despite 
intimal hyperplasia.



Medical Therapy forMedical Therapy for
Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease

• Statins may decrease the incidence of TCAD, 
graft rejection, and increase long-term 
survival.¹

• However, there currently is no medical 
therapy to reverse CAV.

1. Kobashigawa JA, et al. N Engl J Med 1995.



PCI for the Treatment of PCI for the Treatment of 
Transplant Coronary Artery Disease

• Used as a palliative treatment option for TCAD

• When compared with native coronary artery 
lesions it is associated with 

• Higher procedural complications 

• Long-term morbidity and mortality 

• Higher restenosis rates



CABG for the Treatment of CABG for the Treatment of 
Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease

• Distal arteriopathy (diffuse, predominantly distal vessel 
disease) is prevalent in OHT patients and therefore makes 
CABG technically difficult and a poor treatment option 

• Repeat sternotomy and the associated mediastinal scarring 
and risk of infection in these immunocompromised patients 
may increase the risk of complications. 

• The perioperative mortality rate is high (40%-80%), and the 
long-term patency rates of bypass grafts are unknown.¹

• CABG in patients with left main disease is also associated with 
a higher incidence of stroke, pneumonia, and a longer length 
of stay compared with PCI.²  

• In addition, 7% of patients required repeat operation for 
significant bleeding.

1. Halle AA, et al. J Am Coll Cardiol 1995.
2. Taylor HA, et al. Circulation 1989.



Repeat OHT for the Treatment of Repeat OHT for the Treatment of 
Transplant Coronary Artery DiseaseTransplant Coronary Artery Disease

• Repeat OHT is associated with high perioperative 
mortality and poor long-term survival.¹

• 1-year mortality rate of 25%.²

• 50% develop recurrent TCAD in the second graft.³

• Shortage of organs. 

• Ethical dilemma 

1. Gao SZ, et al. Am J Cardiol 1988
2. Parry A, et al. Eur J Cardiothorac Surg 1996 
3. Musci M, et al. Thorac Cardiovasc Surg 1998



Lee MS et al., J Am Coll Cardiol: Cardiovasc Interv 2008
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DES (76 lesions)

Mean f/u 12.6 mo

BMS (82 lesions)

Mean f/u 9.5 mo
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Stent Thrombosis in Stent Thrombosis in 
Cardiac Transplant PatientsCardiac Transplant Patients

2 lesions were totally 
occluded on follow-up 
angiography

No angiographic stent 
thrombosis

Bare metal stents

N=98 N=22N=58

Lee MS et al., J Am Coll Cardiol: Cardiovasc Interv 2008
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• Medical therapy is probably not an option, as 
the only clinical manifestation of left main 
disease may be sudden death

• Medical therapy for left main disease in non-
transplant patients has been associated with 
a 3-year mortality rate of approximately 50%.¹

Treatment Options for Cardiac Transplant Treatment Options for Cardiac Transplant 
Patients With Left Main DiseasePatients With Left Main Disease

1. Taylor HA, et al. Circulation 1989.



• 8 out of 82 transplant patients who underwent PCI had left main 
disease

• 5 of the 8 transplant patients underwent PCI with DES



PCI with DES for Unprotected Left Main PCI with DES for Unprotected Left Main 
Disease in Cardiac Transplant PatientsDisease in Cardiac Transplant Patients

• 23 year-old male with a past medical history of cardiac 
transplantation 5 years ago and LV dysfunction (EF = 
40%) underwent annual surveillance angiography
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Multicenter, international registry
22 patients

Left Main PCI in Left Main PCI in 
Cardiac Transplant PatientsCardiac Transplant Patients



ConclusionsConclusions

• In transplant patients, PCI is safe, technically feasible, 
with excellent technical results and may serve as a 
bridge to repeat OHT.  

• Although improvements in DES and pharmacotherapy 
may decrease the risk of restenosis and stent 
thrombosis, randomized trials with long-term f/u are 
needed to determine the ideal treatment for this 
difficult patient population.  

• However, because ULMCA disease in transplant 
patients is uncommon, such a clinical trial may not be 
practical.



Thank you!


