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Background

• Cirrhotic patients with coronary artery disease ( CAD) or valvular 

heart disease are a challenging population;

• Most liver transplant centers require treatment of cardiac 

disease before consideration for listing;

• Inability to proceed with cardiac surgery can prevent these 

patients from proceeding to a lifesaving liver transplantation;

• Increase in the elderly,  obese , diabetic  population in need of 

transplantation continues to incresse



Heart Surgery  and End-Stage Liver Disease



Cardiac Surgery and Cirrhosis 
13 patients with history of non cardiac cirrhosis  ( N10  Alcohol related )

Severity of disease graded according to Child Criteria; ( N8 – Child A )



• 7 out of 13 patients experienced significant postoperative morbidity;

• The 5 patients with Child B cirrhosis had multiple post operative complications  

and high postoperative ICU and Hospital stays

• The 4 deaths occurred in patients with moderate impairment of liver reserve

• All patients with Child A survived the operation
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Cardiac Surgery and Cirrhosis

• 1989 to 2003 - 18 patients with non cardiac cirrhosis who needed cardiac 

surgery

10 patients with Child A 

7 patients with Child B

1 patient with Child C

15 patients underwent surgery using cardiopulmonary  bypass 

60% with Child A and 100 % of class B and C had major  postoperative 

complications , including infections , respiratory failure , bleeding and 

gastrointestinal disorder 
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Child Pugh Classification



Cardiac Disease and Liver Transplantation



Prevalence of CAD in liver transplant 

• Equal or higher 

than non cirrhotic 

population

5-28%



Coronary Artery Disease 

CAD is at least as frequent in LT candidates as in general population and is 

influenced by typical cardiovascular risk factors 

Noninvasive Echocardiography is indicated in all adult LT candidates 

Patients with advanced liver disease may be unable to achieve target heart rate 

during standard exercise test

Pharmacological stress tests ( adenosine, dipyridamole, dobutamine ) can be used

Cardiac catheterization if CAD cannot be excluded ( bleeding , renal dysfunction )





Clinical burden of screening asymptomatic patients for coronary artery disease prior to 

liver transplantation.

Filì D, Vizzini G, Biondo D, Pietrosi G et al

Am J Transplant. 2009 May;9(5):1151-7

• 627 liver transplant candidates over ~ 8 years period.

• 16 patients had a previous diagnosis of CAD or symptoms 
suggestive (2.5%). 

• The remaining 611 underwent further tests according to a 
predefined protocol, including EKG, echocardiogram and, 
on the basis of CAD risk factors: stress tests. 

• Selective coronary angiography (SCA) was performed in 
the 30 patients with positive heart stress test: in only 2 did 
SCA show any CAD, and in both it was subcritical disease
requiring neither intervention nor contraindicating LT.

• Prevalence ~3 % of advanced CAD 



Liver transplantation outcome in patients with angiographically proven coronary 

artery disease: a multi-institutional study.

Wray C, Scovotti JC, Tobis J et al

Am J Transplant. 2013 Jan;13(1):184-91

• Retrospective study of 630 patients who underwent 
coronary angiography prior to transplantation at 7 
institutions over a 12-year period. 

• Obstructive CAD (defined as > 50% stenosis of 1 
or more vessels).

• Obstructive CAD was present in 151 (55 moderate, 
96 severe) of 630 patients

Prevalence was 24 %, significant differences between 
centers



Prevalence of CAD in liver transplant

• 3- 28 % varies and depends on many factors:

– testing method

– transplant center

– patient demographic

• Reasons:

– candidate age, diabetes, obesity, and NASH 

contribute to an observed incidence of CAD that 

exceeds in the US population



Cardiovascular risk assessment of the liver 

transplant candidate

• In addition to advanced age and the presence of comorbidities, there 
are specific cardiovascular responses in cirrhosis that can be 
detrimental to the LT candidate.

– Patients with cirrhosis demonstrate increased cardiac output and a 
compromised ventricular response to stress, a condition termed cirrhotic 
cardiomyopathy.

• decreased beta-agonist transduction, 

• increased circulating inflammatory mediators with cardio-depressant properties

• repolarization changes

– Low systemic vascular resistance and bradycardia are also commonly seen 
in cirrhosis and can be aggravated by beta-blocker use

• Non-obstructive lesions (< 50 % stenosis) can be responsible for 
acute coronary syndromes (unstable angina, myocardial infarction, or 
sudden cardiac death) often as a result from rupture of coronary 
plaques.





CAD and Liver transplantation

If significant coronary stenosis unsuitable to stenting  ( > 70% stenosis  ) is 

detected  revascularization may be attempted prior to LT ( low meld scores – child 

A )

Cardiac surgery carries a signicant  risk especially in decompnsated cirrhosis 



Coronary Stenting 

• Is increasingly performed prior to LT;

• Bare metal stents are preferred in order to avoid dual 

antiplatelet therapy;

• Recent outcomes have demonstrated superior outcomes in 

patients who have undergone single stenting with single vessels 

disease compared to outcomes for patients with prior CABG for 

multivessel disease; ( con – anticoagulation )

• High Meld patients ( >30 ) may not have the luxury to wait due 

to increase mortality and risk for bleeding 



Combined Cardiac Surgery and LT



Cardiac Surgery and LT

Perfusion - 2020



Cardiac surgery only



Concomitant surgery and LT





Pathway









Cardiac Surgery and LT



Normothermic Liver Perfusion and CABG 





Combined Heart and Liver Transplant:
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Case Presentation

• 63 year old Hispanic Male under evaluation for OLT

• Past Medical History: 
– Liver Failure secondary to ETOH (last drink in 2019) and/or NASH diagnosed two years ago 

– complicated by esophageal variceal bleeding – s/p banding, hepatic encephalopathy 
(taking Rfaximin and Lactulose), recurrent ascites (requiring large volume paracentesis yet 
no SBP), anasarca, anemia, atered mental status, and fatigue

– DMII

– Hyperlipidemia

– Hypertension

– Obesity (83 kilos)

– Chronic Kidney Disease (baseline creatinine between 1.5-2.0)

– Colonic Tubular Adenomas (CLS: 9/11/20)

• Past Surgical History: None

• Social History: 
– Family Medicine Practitioner in NaSples

– Last ETOH drink in 2019 prior to that had 3 glasses of wine per day for greater than 10 years; 
never smoked and no drug use

• MELD Score: 35



Case Presentation

• Meds from Home prior to Transplant: 



Case Presentation – Cardiac 

Work Up
• 9/4/2020 Stress Echo:

– EF=60-65% 

– No valvular abnormality 

– Patient unable to walk and achieved 83% of the patient’s maximum 
predicted heart rate with normal BP response.

– NSVT noted during test with abnormal stress echo report

• 9/8/2020 Cardiac Cath:
– RCA 100% Ostial Lesion

– LAD 50-60% Proximal Lesion and 90% Lesi9on after Diagonal 1

– Diagonal 1 has 20% Ostial and 90% mid diease

– Type 2 Pulmonary HTN

– Increased Cardiac Output/Cardiac Index with low SVR consistent 
with cirrhosis



Case Presentation 

• Dilemma: Stent Possibility versus 

Bleeding Risk 

• Decision: 1 week trial of DAPT therapy 

– no signs of bleeding proceed with left 

heart cath and PCI

• Outcome: Patient bled with trial therapy



Case Presentation

• What possibilities exist at this time?

– Not a candidate for liver transplant since 

unable to proceed with PCI and CABG is 

too risky pre transplant

– Attempt to stent knowing bleeding risks 

anyways versus clotting

– Plan on CABG simultaneous to liver 

transplant

• What would be your decision?



Case Presentation

• CABG x 2 – vein graft to LAD and vein graft to OM2 – total 
cardiopulmonary bypass time was 64 min and 53 min 
clamp time

• Liver Transplant was 3 hours and 9 min

• Chest remained open while liver transplant going in 

• S/P transplant and CABG – developed wound infection to 
left lower extremity with culture positive for Klebsiella
ESBL requiring debridement and wound vac placement. 

• Working allograft noted and improved renal function upon 
discharge – after 45 days and continues to do well without 
any further complication



Conclusion 
Cardiac surgery can be attempted in patients with Child A in selected patients 

Cardiac surgery in cirrhotic patients remains a challenge in patients with advanced 

disease  ( Child B and C )

Cardiac surgery can be performed concomitantly with good results in patients 

undergoing liver transplantation  

Severity of disease can have an impact on survival rates and complications with 

high meld score patients having worse outcomes 

Simultaneous Heart/ liver transplant is performed by very few centers in the US . 

En bloc technique seems to reduce operative times with initial excellent outcomes  
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