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Weaning and Liberation From ECMO
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Oxygenation Indices do not predict successful weaning

N=310 ECMO

N=253 (81.6%) Decannulation

> 30 kPa

(225 mmHg)

PaO2-OCT

Decannulation

10% 74%

< 30 kPa

(225 mmHg)

Decannulation

16%

• Same ECMO Settings

• Similar VE, Corrected VE

Hartley EL, et al. Perfusion 2020; 35: 57-64 

PaO2  with FiO2 = 1



Oxygenation and ECMO weaning Outcome
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Oxygenation vs CO2 elimination in ECMO-Weaning

PaO2- OCT

CO2 elimination

N=310

AUC 0.77

AUC 0.9



CO2 Clearance and ECMO weaning Outcome
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CO2 elimination is a better predictor of successful weaning

N=824
Physiological = 26

Clinical = 638

Weaning success

37-42%
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58-63%
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Oesophageal Pressure: 
Inspiratory effort and weaning outcome

. . .
.

.
. .

.

Lazzari S, et al Am J Respir Crit Care Med 2022.

Failure
Success



Indices associated with successful weaning

N=824
Physiological = 26

Clinical = 638

Weaning success

69 39

37-42%
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PES/VCO2
cmH2O/L/min

58-63%

The effort to eliminate 

one unit-volume of CO2, was double in patients who failed weaning 
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ETCO2/PaCO2 ratio: expression of overall gas exchange
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Nuckton et al. N Engl J Med, Vol. 346, No. 17, 2002

Dead Space , PETCO2/PaCO2 and Mortality in ARDS
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𝐴𝑙𝑣𝑒𝑜𝑙𝑎𝑟 𝐷𝑒𝑎𝑑𝑆𝑝𝑎𝑐𝑒 = 1 − (
𝐸𝑇𝐶𝑂2

𝑃𝑎𝐶𝑂2
)

Bonifazi et al. ICMx (2021) 9:21 

Lung function = (
𝐸𝑇𝐶𝑂2

𝑃𝑎𝐶𝑂2
)
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PETCO2/PaCO2 and Physiological Parameters

PETCO2/PaCO2 

(quartiles)

VA 

(L/min)

Qs/Qt

(%)

Vd/Vt VCO2 

(mL/min)

VE 

(L/min)

VE/VCO2

0.4 - 0.7 3.18 0.54 0.74 117 8.64 73.85

0.7- 0.8 3.99 0.42 0.63 144 8.32 57.78

0.8 - 0.88 4.25 0.35 0.56 164 8.16 49.76

0.89 - 1.1 4.72 0.39 0.47 180 8.1 45

Modified and adapted from Bonifazi et al. ICMx (2021) 9:21 



Association PETCO2/PaCO2 and Quantitative CT

Quartiles
PETCO2/PaCO2

Lung Tissue
Non- Aerated
Potentially Recruitable

Normally Aerated 
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PETCO2/PaCO2 associated with successful weaning

N=824
Physiological = 26

Clinical = 638

Weaning success

37-42%
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58-63%

< ECBF

< SGF

Parameters of CO2 Clearance

PETCO2/PaCO2



Alveolar Deadspace and ECMO weaning outcome

. . . .
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Higher inspiratory efforts (Poes  9 [7-13] vs 18 [7-25] cm H2O) 

had and worse outcomes and failure to liberate from ECMO

Inspiratory Effort and weaning from ECMO

Al-Fares AA, et al. Chest 2021; 160: 1704-1713. 



PETCO2/PaCO2 and Physiological Parameters 

or ECMO Weaning  Success or Failure

Success Failure

PaO2/FiO2 223 192
PaCO2 42 43
RR 16 14
VCO2-Tot 244 205
VCO2-nl 146 * 64
Vd/Vt 0.57 * 0.69
ECBF 2 2
SGF 2 2.5
PETCO2/PaCO2 0.91 * 0.71

Lazzari S, et al Am J Respir Crit Care Med 2022.



Indices associated with successful weaning

N=824
Physiological = 26

Clinical = 638

Weaning success

37-42%

Lazzari S, et al Am J Respir Crit Care Med 2022.

58-63%

OR 4.14 (pre weaning

OR 13.1 (at SGF off)

PET/PaCO2

69 57VD/VT
%



• Successful weaning from VV-ECMO depends mainly on the ability to remove 

CO2

•  PETCO2/PaCO2 is a simple bedside marker tht quantifies the overall gas 

exchange capability of the lung

• It seems able to predict success and failure before and after SGF

Conclusions
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