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Outline 

 Differences in clinical scenario for percutaneous MCS  

 Differences of percutaneous MCS devices 



Differences in clinical scenario 

 Difference in severity 

 Heart Failure ? Cardiogenic shock?  

 Hypotension = shock? 

 Any BP cutoff for shock? 

 Use SBP/MBP for shock? 

 SBP100-140 is safe? 

 How do you know patient is in 
shock?? 

 Difference in support needed 

 Myocardial infarction 

 Acute right heart failure 

 Fulminant myocarditis with 
biventricular failure 

 Refractory cardiac arrest 

 



Heart Failure ? Cardiogenic shock?  
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 Signs of congestion 

 Orthopnea/PND 

 JVD 

 Ascites 

 Edema 

 Rales (not always) 

Evidence of low perfusion 
 Narrow pulse pressure  
 Altered mental status  
 Low serum sodium  

 Cool extremities 
 Hypotension with ACE inhibitor 
 Renal insufficiency 

Stevenson LW. Eur J Heart Fail. 1999;1:251 

Hemodynamic Profiles in Heart 
Failure 



Hypotension = shock? 

 Zestril 10mg BD 
 Carvedilol 3.125mg Daily 
 Hytrin 1mg daily 
 Aldactone 50mg daily 
 Lasix 40mg BD 

 



SBP100-140 is safe? 

 Adrenaline 8mg/100ml D5 
20ml/hour 

 Noradrenaline 8mg/100ml D5 
20ml/hour 

 BP 110/90 Pulse 110 

 Happy?? 



SCAI Statement for Cardiogenic Shock 2019 

SCAI Clinical Expert Consensus Statement on the Classification of Cardiogenic Shock. Catheter 
Cardiovasc Interv 2019;May 19 



SCAI Statement for Cardiogenic Shock 2019 

SCAI Clinical Expert Consensus Statement on the Classification of Cardiogenic Shock. Catheter 
Cardiovasc Interv 2019;May 19 



Indications for Percutaneous MCS 

2015 SCAI/ACC/HFSA/STS Clinical Expert Consensus Statement on the Use of Percutaneous 
Mechanical Circulatory Support Devices in Cardiovascular Care 

IMPORTANT AIMS 
Augment LV and/or RV cardiac output 
Reduce filling pressure of LV (LAP/PCWP) and/or RV (RAP) 
+/- additional respiratory support 



Question 1 

 What is the ESC heart failure guideline recommendation for 
routine use of IABP in acute myocardial infarction complicated 
with cardiogenic shock? 

A. Class I 

B. Class IIa 

C. Class IIb 

D. Class III 

 
 



Question 2 

 Veno-arterial Extracorporeal Membrane Oxygenation (VA-
ECMO) can provide the following support: 

A. circulatory support alone 

B. respiratory support alone 

C. both circulatory and respiratory support 

D. none of the above 



Differences in Percutaneous MCS 
Left Ventricular Support 

Pulsatile Non-pulsatile 

Axial Flow Centrifugal Flow 

European Heart Journal (2014) 35, 156–167 

No Respiratory Support Resp. Support 



Differences in Percutaneous MCS 
Right Ventricular Support 

Circulation. 2017;136:314–326. 

Axial Flow Centrifugal Flow 

No Respiratory Support Respiratory Support 



Question 3 

 Which of the following percutaneous mechanical circulatory 
support devices provide the LEAST cardiac output 
augmentation/support? 

A. IABP 

B. VA-ECMO  

C. Impella CP 

D. Impella 5.0 

 

 



IABP 

• Augment Aortic Diastolic Pressure 
• Reduce LV afterload 
• Improve coronary perfusion (increase 

myocardial supply demand ratio) 

LV output – Mild increase 
LAP/PCWP – Decrease 
Right side support – passive 
Respiratory support – passive 



Impella 
LV output – Increase 
LAP/PCWP – Decrease 
Right side support – Need additional Impella RP/ECMO 
Respiratory support – passive 

Impella 2.5 

Impella RP Impella 5.0 

Impella CP 

Burkhoff, D. et al. J Am Coll Cardiol. 2015; 66(23):2663–74 



Impella RP 

Journal of Cardiothoracic and Vascular Anesthesia 32(2018) 2339–2343  



Tandem Heart 
LV output – Reduced; total systemic flow increase 
LAP/PCWP – Decrease 
Right side support – passive 
Respiratory support – passive 



VA-ECMO 
LV output – Reduced, total systemic flow increased 
LAP/PCWP – Increase/unchange 
Right side support – Yes 
Respiratory support – Yes 

Burkhoff, D. et al. J Am Coll Cardiol. 2015; 66(23):2663–74 



Differences in percutaneous MCS 
IABP VA-ECMO Impella 

Cost ~ 5-8K ~ 40-70K ~ 260K 

Experience in Hong Kong 20 years 5-10 years ~3-5 years 

Service availability Every center Most centers Some centers 

JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 



Differences in percutaneous MCS 

J Am Coll Cardiol. 2015 May 19;65(19):2140-1. 

Impella 



Differences in percutaneous MCS 

European Heart Journal (2014) 35, 156–167 



Differences in percutaneous MCS 

European Heart Journal (2014) 35, 156–167 



Contraindications and Complications 

JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 



Question 4 

 Which of the following is NOT an appropriate consideration 
for use of percutaneous mechanical circulatory support 
device? 

A. Massive pulmonary embolism with unstable hemodynamics despite 
maximal medical treatment 

B. Severe viral pneumonia with ARDS and stable hemodynamics 

C. Acute myocardial infarction complicated with cardiogenic shock 

D. High risk percutaneous coronary intervention 

 



Case sharing 

Clinical Application 



JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 



Case 1 
ECMO E-CPR  LVAD(CentriMag)  Transplant 

Massive Anterior STEMI 25/10/2016 
Primary PCI to LM/LAD 
Refractory VT/VF  
VA-ECMO as ECPR 

Heart Transplant 8/5/2017 



ECPR and Survival to Discharge 
Time is the Key 

 

31 Lancet 2008 

ECPR 

CCPR 

 





VA-ECMO for ECPR 

J Am Coll Cardiol. 2019 Feb 19;73(6):698-716.  



JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 



Case 2 

 F/47 with history of dilated LV 
with LVEF 36%, severe MR, mod 
TR 

 ADHF 10/2017 increase 30 lbs, 
orthopnoea 

 Cr 99  174 umol/L 

 Bili 56  82 umol/L 

 Lactic acid 14.7 mmol/L (N < 2.2) 

 



Case 2 

NT-proBNP > 35000 (N < 300 pg/ml) 

On dopamine 2:1 @ 6ml/hour 



Case 2 
Central Line + IABP 

Congestion improved IABP wean off 



Case 2 
Uptitrated HF medical therapy Inotrope wean off 



132 chronic heart failure patient with decompensation and cardiogenic shock 
 
Overall 30-day survival 84.1% 
 
78.0% of patients were successfully bridged to heart replacement therapy or discharge 
without need for escalation of device support 

IABP is a reasonable first-line device for chronic heart failure patients 
with cardiogenic shock. 



JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 

Especially chronic 
heart failure 



Case 3 

 M/20 Good past health 

 Cough, Dyspnoea 24/11/2016 

 hsTrop I 11421 ng/L (N < 34.2) 

 



Case 3 

Coronary Angiogram Normal 



JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 



Case 3 



Case 3 

 

Biventricular VAD (CentriMag) since 
21/12/2016 

Heart Transplant 1/3/2017 



Current Evidence 

Are they useful? 



ESC 2016 Guideline - IABP 

 



IABP SHOCK II Trial 

N Engl J Med. 2012 Oct 4;367(14):1287-96 



IABP Shock II Trial 6 Year FU 

Circulation. 2019;139:395–403. 



IABP –safe procedure 

N Engl J Med. 2012 Oct 4;367(14):1287-96 

No significant increase in complications 



IABP Evidences 

JACC Cardiovasc Interv. 2016 May 9;9(9):871-83 



ESC 2016 Guideline - IABP 

 



Impella – HR PCI - Protect II study 

Circulation. 2012 Oct 2;126(14):1717-27. 

No difference in mortality 
Impella with less major adverse event 



IABP vs Impella matched cohort study 
AMI with cardiogenic shock 

Circulation. 2019;139:1249–1258. 

No difference in Mortality 



Circulation. 2019;139:1249–1258. 

Impella more bleeding 
Impella more sepsis 

IABP vs Impella matched cohort study 
AMI with cardiogenic shock 



Impella vs IABP meta-analysis 

No difference in Mortality 



Impella vs IABP meta-analysis 

Impella more bleeding 

Impella more peripheral ischemic complications 



Impella/Tandem Heart vs IABP Meta-analysis 

Eur Heart J. 2017 Dec 14;38(47):3523-3531. 



ECMO vs IABP or Impella/Tandem Heart 

Intensive Care Med (2016) 42:1922–1934 



ECPR vs CPR Meta-analysis 

Intensive Care Med (2016) 42:1922–1934 



ECMO + IABP vs ECMO meta-analysis 

Artif Organs. 2018 Nov 28. doi: 10.1111/aor.13397. [Epub ahead of print] 



ECMO + IABP vs ECMO meta-analysis 

Artif Organs. 2018 Nov 28. doi: 10.1111/aor.13397. [Epub ahead of print] 



Conclusion  
Different properties and evidence 

 Cardiac arrest 
 VA-ECMO as ECPR 

 AMI Cardiogenic shock 
 PCI done  Consider Impella/VA-ECMO (especially with cardiac arrest) 

 Lytic  IABP first  escalate if needed 

 Decompensated chronic heart failure 
 IABP first line  escalate if needed 

 RV failure 
 VA-ECMO 

 May consider Impella RP 



THANK YOU! 


