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 Berlin definition of ARDS 

 

Issues regarding reliability and validity of ARDS definition of 1994 
Empirical evaluation of meta-analysis of 4188 pts 

3 exclusive categories of ARDS based on degree of hypoxemia 
Mortality: Mild – 27%, moderate – 32%, severe – 45% 



 



 

  

 

 

• Traditional ventilation treatment 

• Tidal volume 12 ml/kg 

• Pplateau < 50 cm H2O 

• Low tidal volume ventilation 

• Tidal volume 6 ml/kg 

• Pplateau < 30 cm H2O 

 

 



ECMO for severe respiratory failure 
 

 

 
 
 
  
 
 Blood is drained and returned to the venous system, 

providing complete or partial support of the lungs, as 
long as the cardiac output is sufficient 

 
 
 Diseased lungs may heal while the potential injury of 

aggressive mechanical ventilation is avoided 
 
 
 Reversable respiratory failure cause   

 



 

  

 

 

• UK based multicenter randomised trial 

• Eligible pts 18-65 years old 

• Severe respiratory failure (Murray score > 3.0, pH < 7.20), but 
potentially reversable. 

• Exclusion criteria: high pressure (>30cm H2O peak respiratory 
prassure) or high FiO2 (>0.8) ventilation for more than 7 days, 
intracranial bleeding, contraindication  to continuation of 
treatment. 

• Primary outcome:  death or disability at 6 month 



 

  



 

Kaplan-Meier Survival Estimates  



 

ECMO treated patients 



 

Severity of ARDS before ECMO 



 

Patient outcomes 



ECMO indications 

 

  



Acute lung injury score 

 



ECMO contraindications 

 

  



V-V ECMO 

 

inflow 

inflow outflow 



V-V ECMO 

 



V-V ECMO 

 

• Femoral – drainage, jugular – return 

• Cannula size:  

• Drainage 21-29 Fr, 50-55 cm 

• Return 17 – 21 Fr, 18-23 cm 

• Recirculation 

• Blood flow 5-6 l/min (60% CO) 

 



ECMO for severe respiratory failure 
 

 

  
  
 
  
 
 Not a  treatment  
 
 
 Replaces pulmonary function – provides gas exchange 

to sustain life of a patient when native lung function 
cannot 

 
 
 Gives time to treat the patient and allow the lung to 

recover 



Background 

  
 
 No RCTs comparing mechanical lung 

ventilation strategies during ECMO  
 
  
 
 
 

 Mechanical ventilation on ECMO is guided 
by trials of conventional treatment of ARDS 



 

  

 

 

• Traditional ventilation treatment 

• Tidal volume 12 ml/kg 

• Pplateau < 50 cm H2O 

• Low tidal volume ventilation 

• Tidal volume 6 ml/kg 

• Pplateau < 30 cm H2O 
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• Ventilation with 3 ml/kg PBV combined with ECCO2-R was safe and 
feasable 

• The use of ECCO2-R was associated with significant reduction in 
sedation 

• The serum levels of pro-inflammatory mediators were significantly 
reduced 

• Ventilation with 3 ml/kg PBV combined with ECCO2-R was not 
associated with reduction of MV (post hoc – pts with pO2/FiO2 < 150 
had significantly shorter ventilation period) 

 



       



       



       



 



 



       



       



 



 

 

Prone positioning in ECMO is feasible and safe           
(12 ECMO pts, 74 procedures of proning) 

• No dislocations of intravascular catheters/cannulae, 
endotracheal tubes or chest tubes. 

• Two procedures had to be interrupted 

 

 



 



 



 



 



 

 

• ECMO survey – ELSO reporting centers 

• 27% had explicit mechanical ventilation protocol for VV 
ECMO patients 

• “lung rest” – 77%, “lung recruitment” – 18% 

• Controlled ventilation mode – 62%, spontaneous 
breathing modes – 27% 

 



 



 
Ventilatation strategies on ECMO  

 

 



 
Ventilatation strategies on ECMO  

 

 

 

Pressure control ventilation  

 

• Peek  inspiratory pressure 20-25 cmH2O 

• PEEP between 10 – 15 cmH2O 

• Respiratory rate – 10 cycles/min 

• FiO2 – 30% 
 



 



 
 
 

 

• Retrospective review of 2355 ELSO registry adult pts 
with severe acute respiratory failure (2000-2012)  

• Validated on 140 multicenter French pts used to create 
Preserve score 

• Help clinicians to target patients most likely to get 
benefit from ECMO 

 



 
 
 

 



 
 
 

 



 
 
 

 

http://www.respscore.com 



 
 Summary 

 
• Mortality for ARDS remains high despite improvement 

in patient care. 

• No major impact on outcomes  

• Need for effective therapeutic intervention 

• ECMO for acute severe respiratory failure has positive 
impact on outcome 

• Outcomes of severe respiratory failure patients treated 
with ECMO can be predicted. 



Thank You For Your Attention! 
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