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What is ECCO2R?
• Definition: A form of ECLS that removes CO2 across 

a gas exchange membrane without influencing 

oxygenation.

• Indications : 

• ARDS

• AECOPD

• LTx bridging

• Status Asthma

• Any condition with hypercapnic respiratory failure.







Technical principles
• Catheters or cannulas

• ARTERIOVENOUS technique:

• Without a pump.

• Femoro-femoral approach

• Arterial and venous cannulation 

with 15 French cannulas.

• The blood flow depends on the 

cardiac output.

• Membrane surface of 1.3 m2



• VENOVENOUS technique

• Pump is necessary.

• Uses low or very low blood flow. 

• Exchange membrane based on 

hollow fibers.

• Poly-4-Methyl-1-Pentene (PMP).

• Exchange surfaces size 0.32-0.65 m2

Technical principles





• Current systems: VENOVENOUS

• Double-lumen venous 

catheters/cannulas.

• Right internal jugular or femoral vein

• performed under ultrasound guidance.

• transesophageal or subxiphoid 

transthoracic echocardiography.

• Heparin

• Sweeping gas







Complications and Technical Limitations
• Hypoxemia and need for an increase in Fio2

• Atelectasis

• IMV + Prone Position

• Venous and/or Arterial Cannulation
• Transient ischemia of lower limb, False aneurysm of the Femoral artery, Fatal perforation, 

and Retroperitoneal bleeding

• Transient thrombocytopenia
• Use of Heparin

• Clot formation in the Circuit
• Life-threatening

• Change the circuit







Initiation and Discontinuation of ECCO2R

• PaCO2, pH, DP (Driving Pressure), and RR 

• (Driving Pressure: Ventilator-measured Pplat – 

applied PEEP)

• Sedated and ventilated patients with mild-to-

moderate ARDS.

• PaCO2> 60 mmHg and pH < 7.25 

• No agreement was reached on DP threshold; 

however, 10 participants selected either > 14 or > 

15 cmH2O.

• No agreement was reached on a threshold for RR.



Anticoagulation strategy for ECCO2R

• Unfractionated heparin (UFH)

• Citrate-based 

• Partial thromboplastin time (PTT) 1.5–2.0 × 
control 

• Anti-Xa testing of 0.3–0.5 IU/mL

• No agreement was reached on bolus or infusion 
dosage for UFH.





Need for 
and design 
of another 

randomized 
trial of 

ECCO2R for 
patients 

with acute 
hypoxemic 
respiratory 

failure





Results
• Mortality 

• No significant difference in 28-day mortality, 
90-day mortality, ICU mortality or hospital 
mortality.

• Length of ICU and hospital stay  

• Within RCTs: similar duration of ICU stay

• Within observational studies: significantly 
reduced length of ICU stay

• Intubation rate and tracheotomy rate

• A total of 97 patients used ECCO2R during 
NIV and 77 patients had avoided intubation 
after the treatment of ECCO2R.



• Mechanical ventilation support and ventilator-free days
• The duration was shorter in the ECCO2R group in ARF patients 

with AECOPD

• Respiratory parameters
• PH, PaCO2, PaO2, and RR
• Treatment with ECCO2R could improve pH in ARF patients 

secondary to COPD, but not in ARDS or acute hypoxic 
respiratory failure patients.

• An improvement of PaO2, RR and PaCO2 was also observed in 
patients with ARF secondary to COPD by ECCO2R therapy.

Results
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