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PRE –OPERATIVE CARDIAC

▪IDENTIFY PATIENT AT INCREASED RISK

▪OPTIMAL MEDICAL THERAPY - EG. STATINS

▪PRE-HABILITATION : EXERCISE, NUTRITION

▪CORONARY INTERVENTION WHERE INDICATED



Nat Rev Gastroenterol Hepatol 15, 425–439 (2018)



Cardiology in Review • Volume 30, Number 2, March/April 2022



Radiology 2020; 297:51–61



TREATMENT CCM
▪?NOT VASODILATORS – ALREADY VASODILATED

▪?NOT ACE-I ; RISK HYPOTENSION AND HRS

▪NON SPECIFIC BETA BLOCKERS – ALSO LOWER PORTAL VENOUS PRESSURE

▪EXPERIMENTAL:

Curr Opin Gastroenterol 2021, 37:187–193



CORONARY ARTERY DISEASE
▪INCREASING INCIDENCE

▪32,5% OF NASH PATIENTS

▪OLDER PATIENTS

▪DIABETES 

▪HYPERTENSION 

▪OBESITY

▪DYSLIPIDEMIA

▪ INFLAMMATION OF NASH

Patel SS, Lin FP, Rodriguez VA, et al. The relationship between coronary artery disease and cardiovascular events early after liver transplantation. Liver Int 2019; 39(7):1363–137



NON-INVASIVE TESTS

▪EXERCISE STRESS ECG

▪DOBUTAMINE STRESS ECHO (DSE)

▪SPECT SCAN

▪CORONARY CALCIUM SCORE

▪CT CORONARY ANGIOGRAM



DOBUTAMINE STRESS ECHO

Pellikka et al, Journal of the American Society of Echocardiography



SPECT SCAN



CORONARY CALCIUM SCORE



CT CORONARY ANGIOGRAPHY

British Journal of Anaesthesia 2015 114437-443DOI: (10.1093/bja/aeu384) 



INVASIVE – CORONARY ANGIOGRAPHY
▪GOLD STANDARD 

▪ALLOWS FOR INTERVENTION

▪ALLOWS FOR MEASUREMENT OF FFR

▪CAN DO RHC DURING SAME PROCEDURE

▪RISKS

✓ BLEEDING

✓CIN / WORSENING RENAL FUNCTION



CAD – PREOP 
INTERVENTIONS
▪PER CUTANEOUS INTERVENTION
I. BALLOON ANGIOPLASTY

II. STENT 

➢DAPT – DELAY TRANSPLANT. RISK OF BLEEDING

▪CABG

I. PERIOP RISK ACLF

▪ ? COMBINED CABG LIVER TRANSPLANT



HEPATOPULMONARY SYNDROME

N Engl J Med 2008; 358:2378-2387



PORTOPULMONARY HYPERTENSION

N Engl J Med 2021; 385:2361-2376



PORTOPULMONARY HYPERTENSION

Journal of Hepatology
Volume 73, Issue 1, July 2020, Pages 130-139

https://www.sciencedirect.com/journal/journal-of-hepatology
https://www.sciencedirect.com/journal/journal-of-hepatology/vol/73/issue/1


https://carolt.nm.org/





Anesthesia for Hepatico-Pancreatic-Biliary Surgery

and Transplantation - Zoka Milan, Chula Goonasekera
Department of Anaesthesia

King’s College Hospital

https://link.springer.com/book/10.1007/978-3-030-51331-3#author-1-0
https://link.springer.com/book/10.1007/978-3-030-51331-3#author-1-1


BEYOND THE HEART….

▪FRAILTY

▪SARCOPENIA

▪SARCOPENIC OBESITY

▪MYOSTEATOSIS



FRAILTY

Journal of Hepatology 2021 vol. 75 j S147–S162



https://liverfrailtyindex.ucsf.edu/

Hepatology (Baltimore, Md.), 28 Jun 2017, 66(2):564-574



LFI is predictive of waitlist mortality across a wide spectrum of LFI values. The 
optimal LFI cutoff for waitlist mortality was 4.4 at 3 months and 4.2 at 6 and 12 
months. The discriminative performance of LFI+MELDNa was greater than MELDNa
alone. Our data suggest that incorporating LFI with MELDNa can more accurately 
represent waitlist mortality in LT candidates.



SARCOPENIA- SKELETAL MUSCLE INDEX



SARCOPENIC OBESITY

Gruber ES, Jomrich G, Tamandl D, Gnant M, Schindl M, Sahora K (2019) Sarcopenia and sarcopenic
obesity are independent adverse prognostic factors in resectable pancreatic ductal adenocarcinoma.
PLoS ONE



Experimental and clinical transplantation: official journal of the Middle East Society for Organ Transplantation · August 2021

Journal of Clinical and Translational Hepatology 2020 vol. 8 | 414–423



GLOBAL RISK PREDICTION
SCORES OF SCORES….

TYING IT ALL TOGETHER…….

➢CARDIAC

➢RESPIRATORY

➢NEUROLOGICAL 

➢MUSCULOSKELETAL

➢ENDOCRINE

➢ENERGY SUBSTRATE

➢PSYCHO SOCIAL



DASI SCORE



POSSUM scale (Physiological and Operative Severity Score for the 
enUmeration of Mortality and Morbidity



CPET

Anesthesia for Hepatico-Pancreatic-Biliary Surgery and Transplantation



▪25 % RECURRENCE OF NASH POST TRANSPLANT WITHIN 3 YEARS

▪ 30 % NASH PATIENTS – STAGE 3 B CKD

▪MECHANISM POST OP CARDIAC DISEASE:

➢ HPT (UP TO 82%)– STEROID, CNI, mTOR INHIBITORS 

➢ DM – NODAT/PTDM (20-40%). STEROIDS, CNI

➢ OBESITY – UP TO 66% - MULTIFACTORIAL

➢ LIPIDS – STEROIDS, CNI, mTOR INHIBITORS

▪ ? ROLE OF BARIATRIC SURGERY POST TRANSPLANT





TAKE HOME MESSAGE
▪ NASH SOON TO BE MOST COMMON REASON FOR LIVER TRANSPLANT

▪INCREASED CAD BEYOND TRADITIONAL RISK FACTORS

▪MULTI-DISCIPLINARY APPROACH

▪CCMO

▪ IDENTIFY AND TREAT CORONARY DISEASE EARLY

▪PORTO PULMONARY HYPERTENSION = LETHAL

▪ FRAILTY, SARCOPENIA, SARCOPENIC OBESITY, MYOSTEATOSIS

▪PREHABILITATION –EXERCISE, NUTRITION

▪POST TRANSPLANT CARDIOVASCULAR DISEASE BURDEN


