Table 1- Comparison between VA-ECMO and VV-ECMO.
	Veno-Arterial ECMO
	Veno-Venous ECMO

	Carries out: gas exchange, systemic circulatory/haemodynamic support
	Carries out: gas exchange only

	Indicated for: isolated cardiac failure, combined cardiopulmonary failure
	Indicated for: isolated respiratory failure only

	Arterial and venous cannulation required
	Venous cannulation only required

	Blood bypasses the heart and pulmonary circulation
	Blood goes through pulmonary circulation 

	Blood drainage from right atrium or inferior vena cava
	Blood drainage from right atrium or inferior vena cava 

	Blood returns via peripheral cannulation in femoral/axillary/carotid artery or via central cannulation in ascending aorta
	Blood returns to right atrium via right jugular vein or via right internal jugular/femoral vein

	Lower perfusion rates needed
	Higher perfusion rates needed

	ECMO circuit is connected in parallel to the heart and lungs
	ECMO circuit is connected in series to the heart and lungs


Abbreviations: ECMO, Extracorporeal Membrane Oxygenation
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Table 2- Indications and Contraindications of Extra Corporeal Membrane Oxygenation
	Cardiac Indications
	Respiratory Indications
	 Absolute Contraindications
	Relative Contraindications

	Cardiogenic shock and cardiac failure due to:
· Acute coronary syndrome
· Cardiac arrhythmic storm refractory to other measures
· Sepsis with cardiac depression
· Myocarditis
· Drug overdose/toxicity with cardiac depression
· Pulmonary embolism
· Isolated cardiac trauma
· Acute anaphylaxis
	Acute respiratory distress syndrome
	Patient unsuitable for transplantation or longer-term VAD
	Old age

	Refractory PCCS
	Lung rest in the case of airway obstruction
	Disseminated malignancy
	Obesity

	Post-heart transplantation
	Lung transplantation
	Known severe brain injury
	Contraindication to anticoagulation

	Bridge to long-term VAD support or bridge to decision in the case of chronic cardiomyopathy
	Lung hyperinflation
	Severe, unrepaired aortic dissection
	

	Bridge to transplantation
	Pulmonary haemorrhage or massive haemoptysis
	Severe aortic regurgitation
	

	Temporary support for high-risk PCI
	Congenital diaphragmatic hernia
	Chronic organ dysfunction including: Emphysema, Liver cirrhosis, Renal failure
	

	
	
	Peripheral vascular disease for peripheral VA-ECMO
	

	
	
	Cardiogenic failure and pulmonary hypotension for VV-ECMO
	


  Abbreviations: VAD, ventricular assist device; PCCS, Post-cardiotomy cardiogenic shock; PCI, percutaneous cardiac intervention; VA-ECMO, Veno-arterial extracorporeal membrane oxygenation; VV-ECMO, veno-venous extracorporeal membrane oxygenation.
[bookmark: _Hlk36491324]
Table 3- Summary of outcomes for ECMO indicated following Coronary Artery Bypass Graft Surgery in included studies.
	Study 
	Study design
	Study cohort
	Follow-up period
	Main outcome(s)

	[bookmark: _Hlk36491474]Rastan et al. 2010 [6].
	Retrospective
	517 patients adult patients who received ECMO support for Post-cardiotomy cardiogenic shock
	Up to 5 years post-operatively
	· Weaning from ECMO successful for 63.3%
· Survival to discharge rate 24.8% overall
· Survival to discharge for isolated CABG: 34.7%
· 6-month, 1-year and 5-year survival rates respectively: 17.6%, 16.5%, 13.7%
· Factors for in-hospital mortality: age over 70 years (Odds Ratio (OR) 1.62; 95% Confidence Interval (CI) 1.01-1.78; P=0.049), diabetes (OR 2.47; 95% CI 1.48-4.13; P=0.001), pre-operative renal insufficiency (OR 2.11; 95% CI 95% CI 1.04-4.29), operative lactate> 4mmol/L (OR 1.77; 95% CI 1.15-2.72; P=0.009)
· Factors for decreased hospital mortality: isolated CABG surgery (OR 0.44; 95% CI 0.29-0.68; P<0.001)

	Wu et al. 2010 [9].
	Retrospective
	110 patients receiving ECMO for Post-cardiotomy cardiogenic shock
	Mean 20.0 (±20.5) months
	· 60.9% of patients successfully weaned from ECMO
· Survival to discharge rate 41.8%
· Greater proportion of patients who survived to discharge had undergone isolated CABG compared to other cardiac procedures (41.3% vs 18.8%)
· Factors predictive of in-hospital mortality: age over 60 years (OR 3.1; 95% CI 1.1-8.6; P=0.03), need for post-operative continuous arteriovenous hemofiltration (OR 5.6; 95% CI 1.9-16.4; P=0.002), total serum bilirubin >6mg/dL (OR 9.0; 95% CI 1.6-16.4), need for ECMO support >110 hours (OR 3.6; 95% CI 1.2-10.8; P=0.02)
· Factors predictive of post-discharge mortality: persistent heart failure with LVEF <30%

	Elsharkawy et al. 2010 [10]
	Retrospective
	223 adult cardiac surgery patients who required post-operative VA-ECMO
	Until hospital discharge, no specified time period
	· In-hospital mortality rate of 64%
· Factors associated with increased in-hospital mortality: older age (P<0.001), higher pre-operative albumin (P=0.004), diabetes history, CABG surgery (P=0.0015), longer total cardiopulmonary bypass time (P=0.004)
· Factors associated with decreased mortality: history of cardiogenic shock, younger age

	Rubino et al. 2018 [11].
	Retrospective
	101 patients supported by VA-ECMO after cardiac surgery at single tertiary center
	Up to 1-year post-operatively
	· Weaning from central VA-ECMO successful in 57.4% of patients
· In-hospital mortality rate 33.7%
· 1-year survival rate 27.7%
· [bookmark: _Hlk36498070]Survival rate for patients requiring VA-ECMO following isolated CABG 17.2%
· Patients requiring VA-ECMO following isolated CABG had a significantly increased mortality risk (OR 3.23; 95% CI 1.1-9.4; P=0.021) compared to patients who did not undergo coronary surgery
· Risk factors associated with in-hospital mortality: age over 70 years, lactate >4mmol/L after 48 hours, hepatic and kidney failure during ECMO


Abbreviations: ECMO, Extracorporeal Membrane Oxygenation; VA-ECMO, Veno-arterial ECMO; CABG, Coronary artery bypass graft.

[bookmark: _Hlk36498248]Table 4- Summary of outcomes for ECMO indicated following Valvular surgery in included studies.
	Study
	Study design
	Patient cohort
	Follow-up period
	Main outcome(s)

	Rastan et al. 2010 [6].
	Retrospective
	517 patients adult patients who received ECMO support for Post-cardiotomy cardiogenic shock
	Up to 5 years post-operatively
	· Hospital survival rate for isolated aortic valve and mitral valve surgery: 7.7%
· All mitral valve surgery associated with increased in-hospital mortality (OR 2.08; 95% CI 1.20-3.63; P=0.010)

	Onorati et al. 2020 [22].
	Prospective
	1192 patients undergoing surgical aortic valve replacement (with or without coronary artery bypass graft surgery)
	Up to 2-years post-operatively
	· Institution of post-operative ECMO found to predict 30-day mortality (Odds Ratio (OR) 9.8; 95% CI 1.1-63.4; P=0.029)

	DiVita et al. 2020 [23].
	Case Series
	2 patients who had TandemHeart-ECMO (TH-ECMO) for acute severe mitral regurgitation associated with cardiogenic shock and profound hypoxaemia
	Up 14-monthspost-operatively  for one patient and 18-months for other patient
	· TH-ECMO institution resulted in stabilisation of haemodynamics and hypoxaemia in both patients allowing for successful bridging to mitral valve surgery
· Both patients (100%) successfully discharged home
· No adverse outcomes in both patients at 14 and 18-month follow-up


Abbreviations: ECMO, Extracorporeal membrane oxygenation; TH-ECMO, TandemHeart-Extracorporeal membrane oxygenation.


Table 5- Summary of outcomes for ECMO indicated following Deep circulatory hypothermic arrest (DHCA) in included studies.
	Study
	Study design
	Study cohort
	Follow-up period
	Main outcome(s)

	Tabbutt et al. 2012 [27].
	Prospective
	549 infants with single right ventricle anomalies such as hypoplastic left heart syndrome who underwent the Norwood procedure
	Up to 30 days post-operatively
	· Overall 30-day mortality rate was 11.5% and hospital mortality rate 16.0%
· Use of ECMO found to be an independent risk factor for 30-day mortality (OR 4.38; 95% CI 1.76-19.0; P=0.002) and for hospital mortality (Hazard Ratio (HR) 3.41; 95% CI 1.94-5.98; P<0.001)

	Gaynor et al. 2002 [28].
	Retrospective
	158 patients undergoing the Norwood procedure
	Up to 1 year post-operatively
	· Overall operation survival rate was 77% and overall 1-year survival rate was 86%
· Use of ECMO or a ventricular assist device was identified as a predictor of operative mortality (OR 17.8; 95% CI 4.4-71.0; P<0.001)


	Mahle et al. 2018 [29].
	Prospective
	461 patients discharged home following a Norwood procedure
	Up to 6 years post-operatively
	· 14.3% of patients developed heart failure following discharge
· Risk factors associated with development of early advanced heart failure: need for ECMO at end of Norwood procedure (HR 5.83; 95% CI 1.75-19.46; P=0.004) and lower fractional area change on post-Norwood echo (HR 5.00; 95% CI 1.37-18.22; P=0.015), non-Hispanic ethnicity (HR 0.28; 95% CI 0.009-0.28; P=0.038), shorter total bypass time (HR 0.91; 95% CI 0.87-0.95; P<0.001)


Abbreviations: ECMO, Extra-corporeal membrane oxygenation.

Table 6- Complications associated with ECMO, what they may result in along with strategies for how these can be avoided.
	Complications 
	Implications
	How they can be avoided 

	Inflammatory response
	Major: Multi-organ failure, intracardiac thrombus
Minor: Peripheral thrombosis
	Future possibilities include Hemadsorption and Mesenchymal stromal cells

	Limb ischemia 
	Major: Amputations, multi-organ failure  
Minor: Reperfusion injuries
	Duplex ultrasound, Flow monitoring, Graft interposition

	Anticoagulation-related
	Major: Pulmonary haemorrhage, intracranial haemorrhage, intracardiac thrombus, stroke, seizures, renal failure requiring renal replacement therapy
Minor: Peripheral thrombosis, anaemia, acute tubular necrosis.
	Monitor D-Dimers and clotting screen


	Infections
	Staphylococcus aureus, Candida, Enterobacteriaceae and Pseudomonas aeruginosa are the most common bloodstream infective organisms
Major: Sepsis
Minor: Cellulitis
	Regular cultures, Reduce length of ECMO use




