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OBJECTIVES

• Learn what extracorporeal CO2 removal is (ECCO2R)

• Describe differences between ECMO and ECCO2R

• Possible applications of ECCO2R in ARDS

• Possible applications of ECCO2R in COPD 

To temporary replace 
lung function 
(oxygenation and/or CO2 
removal)

Allow lung rest (minimize 
VILI)

Allow lung healing

ECLS goals

Not a new concept Membrane Lung Gas Transfer
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ECMO Vs ECCO2R

• ECMO
• Large cannulas

• Need for high flow (>5000 ml/min)

• Need for large membrane oxygenator

• Full blood oxygenation

• Full blood CO2 removal

• ECCO2R
• Smaller double lumen catheter

• Low flow (250-1000 ml/min)

• Medium size membrane oxygenator

• No blood oxygenator

• Partial CO2 removal

American Journal of Respiratory and Critical Care Medicine Volume 195 Number 9 | May 1 2017 

Low flow ECCO2R High Flow ECCO2R

ECCO2R in ARDS (VILI)

• Supportive mechanical ventilation is the cornerstone of treatment/support for respiratory failure

• MV although necessary it can aggravate or cause lung damage 
• High inflation transpulmonary pressures (barotrauma)

• Alveolar overdistention (volutrauma)

• Repetitive opening and closing of alveoli (atelectrauma)

• Factors inducing VILI could trigger inflammatory mediators resulting in local and systemic inflammatory 
response (biotrauma) leading to non-pulmonary organs that could result in multiple system organ 
dysfunction

ECCO2R in ARDS (VILI)

Fan, E., Gattinoni, L., Combes, A. et al. Intensive Care Med (2016) 42: 712.
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Laffey, Intensive Care Med 2016

ECCO2R in ARDS

Combes, A., Fanelli, V., Pham, T. et al. Intensive Care Med (2019) 45: 592.
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ECCO2R in ARDS

Combes, A., Fanelli, V., Pham, T. et al. Intensive Care Med (2019) 45: 592. Combes, A., Fanelli, V., Pham, T. et al. Intensive Care Med (2019) 45: 592.

Combes, A., Fanelli, V., Pham, T. et al. Intensive Care Med (2019) 45: 592.

ECCO2R in COPD

• For acute COPD exacerbation

• Goals
• Prevents need for invasive mechanical ventilation

• Facilitate mechanical ventilation liberation

• Allow ambulation and prevent deconditioning
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ECCO2R in COPD

Conclusions

• ECCO2R; Could be use for refractory hypercapnia where mechanical ventilation can cause VILI (If 
refractory hypoxia is present VV ECMO should be considered).

• Potential use in COPD exacerbation to avoid invasive mechanical ventilation and to help with rapid 
mechanical ventilation liberation

• Potential use for moderate to severe ARDS to minimize VILI by reducing Tvol, Pplat and driving pressure

Fan, E., Gattinoni, L., Combes, A. et al. Intensive Care Med (2016) 42: 712.
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