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Hemodynamic effects of VA-ECMO

Circulation 2023;147:1237.



Consequences of LV distension

Intracardiac SEC/thrombi

Refractory pulmonary edema

Refractory ventricular arrhythmia



Clinical impact of LV distension
Incidence of LV distension: 30%

▪ LVD+ (23%): evidence of pulmonary edema and PADBP > 25 mmHg within the first 2 hours

▪ LVD++ (7%): need for LV unloading immediately because of pulmonary edema, VT or significant 

blood stagnation within LV

ASAIO J. 2017;63.257.



Percutaneous LV unloading modalities

J Card Surg 2016;31:177-82.



Transseptal LA cannulation increased the rate 
of ECMO weaning, but not in-hospital mortality

Aritif Organs. 2021;45:390-398.

124 pt, cardiogenic shock, Asan medical center



Elective decompression of the LV in pediatric 
patients may reduce the duration of VA-ECMO

Artif Organs 2015;39(4):319-26.

84 pt, cardiogenic shock, Single center, Australia



LV unloading is associated with lower mortality 
in cardiogenic shock treated with VA-ECMO

Circulation. 2020;142(22):2095-2106.

Early unloading: < 2 hours after VA-ECMO

686 pt, cardiogenic shock, 16 centers, Europe



Prophylactic LHD was associated with a lower early 
mortality rate compared with therapeutic LHD

J Thorac Dis. 2019;11(9):3746-56.

50 pt, cardiogenic shock, Korea



• In current evidence, early LV unloading strategy was associated with favor 

clinical outcomes (such as mortality and weaning of VA-ECMO)

• However, the previous studies were observational studies. The level of 

evidence was low. 

• Nonrandomized observational studies may have significantly affected the 

results owing to potential selection bias.

Timing of LV unloading



Early Left Atrial Venting Versus 
Conventional Treatment For LV 

Decompression During VA-ECMO 
:EVOLVE-ECMO trial

Eur J Heart Fail. 2023;25(11):2037-46.



• To assess the feasibility of an early LV unloading strategy compared with a 

conventional strategy during VA-ECMO in patients with profound 

cardiogenic shock

Study objectives

Eur J Heart Fail. 2023;25(11):2037-46.



Study design

Eur J Heart Fail. 2023;25(11):2037-46.



• The primary endpoint: the rate of a weaning from VA-ECMO during index 
admission 

• The secondary endpoints 

- the rate of survival to discharge

- successful HT or LV assist device (LVAD) implantation

- the duration of mechanical ventilation (MV)

- improvement of pulmonary edema

- any adverse events related to the VA-ECMO

Study Endpoints

Eur J Heart Fail. 2023;25(11):2037-46.



Evaluation of pulmonary edema: 
Congestion score index (CSI)

Eur J Heart Fail. 2023;25(11):2037-46.



Trial procedure

Eur J Heart Fail. 2023;25(11):2037-46.

Time to LV unloading: 

Early: 2.4 hour, Conventional 48.4 hour



Study Flow 

Eur J Heart Fail. 2023;25(11):2037-46.



Baseline characteristics

Eur J Heart Fail. 2023;25(11):2037-46.



Baseline characteristics

Eur J Heart Fail. 2023;25(11):2037-46.



Clinical outcomes

Eur J Heart Fail. 2023;25(11):2037-46.



Clinical outcomes

Eur J Heart Fail. 2023;25(11):2037-46.



Change of pulmonary CSI 
from baseline to 48 hours after LV unloading 

Eur J Heart Fail. 2023;25(11):2037-46.



• Small sample size and underpowered

“Phase 2 trial”

• Impella®  is not yet available in Korea

“Previous studies indicated no interaction between the type of LV 

unloading and LV unloading, mortality”     

Limitation



• We found that our early LV unloading strategy did not increase the 
weaning rate from VA-ECMO compared with a conventional approach, , 
although it did rapidly improve pulmonary congestion. 

• Our current findings therefore do not support the systematic use of early 
LV unloading following VA-ECMO insertion. 

• However, these present analyses were underpowered and inconclusive 
because of small sample size and study design. 

• Further larger-scale studies will thus be essential to establish the optimal 
timing of LV unloading during VA-ECMO.

Conclusion

Eur J Heart Fail. 2023;25(11):2037-46.
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