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The case of the 
IABP?
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RCTs: IABP vs. Control for Mortality



alain.combes@aphp.fr www.paris-ecmo.orgCardiology Institute alain.combes@aphp.fr www.paris-tcsecmo.orgCardiology Institute



alain.combes@aphp.fr www.paris-ecmo.orgCardiology Institute alain.combes@aphp.fr www.paris-tcsecmo.orgCardiology Institute

Museum of Medicine

Iron Lung Swan-Ganz IABP
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Forget the IABP alone 
to support AMI-CS…
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Short-term mechanical 
support for Refractory 
Cardiogenic Shock
What is the evidence?
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VA-ECMO is now the 
first line device…
In the context of acute 
refractory cardiac failure
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VA-ECMO is best 
because…
Easy and rapid set-up, Local anesthesia, Emergency situations+++

Limited cut-down, No sterno/cardiotomy

Reliable, Less expensive, Biventricular support
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IABP in addition to 
VA-ECMO for 
cardiogenic shock???



alain.combes@aphp.fr www.paris-ecmo.orgCardiology Institute alain.combes@aphp.fr www.paris-tcsecmo.orgCardiology Institute

Pulmonary edema

• Due to an increase in LV afterload 
created by the backward ECMO 
flow

• More frequent 
• With peripheral VA-ECMO
• If no residual LV ejection

• Increase in LV afterload
• Aortic regurgitation
• LV dilation
• Mitral regurgitation
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Pulmonary edema under VA
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Management of pulmonary edema 
under peripheral ECMO
• ECMO increases LV afterload+++

• Solutions to decrease LVEDP
• Dobutamine for improving LV ejection
• Decrease ECMO flow
• Atrial Septostomy
• Transeptal LA drainage 
• Impella® 

• Switch from femoral to central ECMO…
• With a LV drainage cannula…
• Use 2 ECMO systems, as for a BiVAD

• Intra aortic balloon pump?
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IABP + ECMO?
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Rationale for using the IABP???

• Diastolic inflation
• Increases coronary perfusion

• IABP deflation
• Rapid decrease in LV afterload

• Under VA-ECMO
• Prevent LV dilation? 

• Decrease in LVEDP?
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Crit Care Med, 2014
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Crit Care Med, 2014
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Crit Care Med, 2014
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ASO, Critical Care Med, 2016
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ASO, Critical Care Med, 2016
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Intra-aortic balloon pump
prevents from hydrostatic
pulmonary edema during
peripheral veno-arterial ECMO

A retrospective cohort of 259 patients
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Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients
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Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients
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Severity of pulmonary 

edema quantified with 

radiologic Weinberg 

score on chest X-Rays 

at d1, d2, d3, d7, d15 

after ECMO 

implantation

Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients
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Time after ECMO implantation

Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients
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Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients

Radiologic pulmonary edema, Weinberg >4



alain.combes@aphp.fr www.paris-ecmo.orgCardiology Institute alain.combes@aphp.fr www.paris-tcsecmo.orgCardiology Institute

Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients

Radiologic pulmonary edema, Weinberg >4

Propensity-matched cohort
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Multivariable analysis of factors associated 

with Pulmonary Edema during ECMO

Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients
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Independent factors associated with in-ICU mortality

Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients

OR (95% CI) P

MacCabe 2-3 2.45 (1.304.63) 0.006

Myocarditis 0.24 (0.080.69) 0.008

Inotropic score >100 2.89 (1.535.44) 0.001

Lactate >8 2.30 (1.234.29) 0.009

SOFA score

1-9 1

10-14 2.35 (1.065.21) 0.040

15-24 7.12 (3.0916.40) <0.001

IABP associated to ECMO 0.54 (0.291.01) 0.057
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IABP

Centralization

Pulmonary edema

Less need for ECMO 

centralization for 

refractory 

pulmonary edema

Intra-aortic balloon pump prevents from hydrostatic

pulmonary edema during peripheral VA-ECMO: 

a retrospective cohort of 259 patients
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Conclusion

• IABP for AMI-CS should be abandoned…
• Except if VA-ECMO support is scheduled soon after

• In case of minimal LV ejection, IABP prevents pulmonary 
edema due to increased LV afterload under ECMO
• Less need for complex LV venting strategies

• If IABP fails to prevent pulmonary edema 
• Impella 5.0

• Direct LV venting by LV apical cannulation

• Double Central ECMO = BiVAD ECMO
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