
Effect of Pulsatile Mechanical Circulatory Support on Cardiac Mechanics (PULSE trial)

How was it executed?

This prospective single-arm two-center study included 29 patients 

who underwent high-risk PCI with iVAC2L MCS using simultaneous 

invasive pulmonary pressure monitoring and left ventricular 

pressure-volume analysis. Hemodynamic recordings were 

performed during steady state conditions with MCS off and on 

before and after PCI. Pressure-volume variations were analyzed to 

denote responders and non-responders.

Why this study?

Mechanical circulatory support (MCS) is increasingly used in the context 

of high-risk percutaneous coronary intervention (PCI). The effect of the 

pulsatile iVAC2L MCS on left ventricular loading conditions and 

myocardial oxygen consumption (MVO2) is unknown.

What were the essential results?

The mean age was 74 (IQR: 70-81) years and the mean SYNTAX 

score was 31 ± 8.3. Left ventricular unloading and reduced MVO2 

with pulsatile MCS were demonstrated in 82% and 78% respectively. 

Pulsatile MCS activation reduced MAP (-4%), SBP (-9%), ESP (-

11%), ESV (-15%) and EDV (-4%) among responders but not among 

non-responders. Responders experienced significant reductions in 

afterload (Ea: -19%) with increases in stroke volume (+11%) and 

cardiac output (+11%). Patients with moderate or severe mitral 

regurgitation or presenting with acute coronary syndrome (ACS) had 

higher filling pressures and volumes and were most responsive to 

iVAC2L unloading (9/10 patients with moderate or severe MR and 

11/11 patients with ACS).

Conclusions: Pulsatile iVAC2LMCS in patients with advanced 

coronary artery disease at high to prohibitive operative risk 

resulted in LV unloading and reduced myocardial oxygen 

consumption particularly in patients with ACS or significant MR 

with higher filling pressures at baseline.

Figure 1. (A) Inclusion criteria. Patients were defined as high-risk based on the presence of 

complex coronary disease (bottom) with or without significant left ventricular dysfunction.  (B) Study 

Flowchart. (C and D) Adjudication of Left ventricular unloading based on the occurrence of net 

negative variations in pressure, volume or both altogether, resulting in an 82% rate of responders 
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