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Extracorporeal CO2 Removal 
Physiological Side Effects 

•  Decreased PA O2: ( Due to decreased QR) 
•  Decreased TV -  Decrecruitment  

– Higher PEEP  Maintain  Paw 
•  Ineffective Coughing ( ?)  

• Control of breathing ? 



ECCO2R in ARDS 
Rationale 

•  ARDS is not Just Hypoxemia:  Co2 
elimination is a problem  

•  ARDS High PAP and RVF ( dysfunction) 
•  Severe respiratory alkalosis of Dead 

Space regions 
•  Barotrauma Ventilator Induced Lung Injury 
•  VAP  
•  Sedation 



The technique seems to prevent the 
pulmonary barotrauma and 

extrapulmonary derangements 
caused by conventional mechanical 

ventilation 
 



 ARDS  Status 
•  ECCO2R to : 
– 	
  	
  	
  go	
  from	
  6	
  to	
  3ml/kg	
  and	
  lower 

SUPERNOVA STUDY    
Sponsored by ESICM 

PIs :  A.Combes    VM  Ranieri 
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Early ARDS 
•  ECCO2R to : 
– 	
  prevent	
  intubaCon	
  
– 	
  extend	
  NIV	
  applicaCon 





 ARDS  Recovering 
•  ECCO2R to allow : 
– 	
  early	
  spontaneous	
  breathing	
  
– 	
  early	
  extubaCon	
  
– 	
  early	
  NIV	
  or	
  CPAP 
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Kluge	
  S	
  	
  Intensive	
  Care	
  Med	
  (2012)	
  38:1632	
  

In	
   	
   this	
   study	
   the	
   use	
   of	
   extracorporeal	
  
carbon	
   dioxide	
   removal	
   al lowed	
  
avoiding	
   intubaJon	
   and	
   invasive	
  
mechanical	
  venJlaJon	
  in	
  the	
  majority	
  of	
  
paJents	
   with	
   acute	
   on	
   chronic	
  
respiratory	
  failure	
  not	
  responding	
  to	
  NIV	
  





Ecco2R in COPD exacerbation 
Abrams DC  Annals ATS  2013 

•  5 COPD pts on MV ( failed NIV) 
•  pH 7.23 + 0.05; PaCO2  82 + 16 mmHg 
•  P/F  256 + 58 mmHg 

•  Blood flow   1- 1.7 l/min 
•   20-23 F double lumen cannula 



Kluge	
  S	
  	
  Intensive	
  Care	
  Med	
  (2012)	
  38:1632	
  



Del	
  Sorbo	
  Crit	
  Care	
  Med	
  2015	
  



CO2 removal blood flows 
•  High flow ( > 2 l/min) 

–   Contribute to oxygenation ( if v-v) 
–   Total Co2 removal 

•  Intermediate   (0.5 <flow < 2 l/ min) 
– Minor oxygenation 
– Partial to total CO2 removal 

•  Low  flow  ( < 0.5 l/min) 
– Clinically irrelevant oxygenation 
– Partial ( 10 to 40%) CO2 removal 



Some more interesting  data………. 



AJRCCM 2015 
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Extracorporeal CO2 Removal 

•  It is an experimental technique 
•  Many things we do not know yet 

•  There are more things in heaven and earth, 
Horatio, 
Than are dreamt of in your philosophy. 
 
– Hamlet Act 1, scene 5, 159–167 


