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LUNG-SAFE: Large observational study to UNderstand the 
Global impact of Severe Acute respiratory FailurE 

Distribution of Participating ICUs 

Å 62 Countries with ICUs Registered 
Å 50 countries recruited patients (40/10) 
Å 38 countries recruited > 25 patients 

Unpublished Data 



4,530 Patients with 
Acute Hypoxic Respiratory Failure 

8,381  did not develop AHRF 

29,160 Patients  
Admitted to participating ICUs* Patients Excluded 

12,083 never ventilated * 
660 not validated 

3,495 not incl.(other reasons)* 
12,911  

Patients Analyzed 

2,833 ARDS 
Day 1 and 2 

Other cause AHRF 
637 Pneumonia 

386 Heart Failure 
COPD 196 

Pneumonia +COPD 112 
Asthma 24 
Other 262 

Mild ς 722 
Moderate ς 1110  

Severe - 564 

NIV pts with 
ARDS - 437  

38 Unclassified 
3,048 Patients  

with ARDS 
215 ARDS after 

D2 



Å 8.6% of all ICU Admissions 

 

Å 22% of all ventilated ICU patients 

 

Å 5.5 patients per ICU bed per year 

 

Å Limited Geographic variation [cases/ICU bed/year] 

ï Europe 5.7 

ï North America 5.4 

ï Asia 3.8 

ï Africa 4.2 

ïOceania 6.8 

 

 

 ICU incidence of ARDS 

Unpublished Data 



Figure 6B: K-M of Likelihood of Survival       ARDS Survival to Day 28 

Unpublished Data 

3,048 Patients  
with ARDS  



ARDS Management :  
Lung volume, stress and strain 

ÅLung volume (FRC) 

ÅDriving pressure 

 





Stress (pressure) and Strain 
(deformation) 

ÅStrain= Increase in lung volume / FRC 

ÅStrain= Increase in lung volume / FRC + 
recruited volume 

 



     Time course of  ventilator induced lung injury 

Hours of mechanical ventilation

0 12 24 36 48 60

D
L

u
n

g
 W

e
ig

h
t 

(g
)

-200

-100

0

100

200

300

400

500

600

S
tr

a
in

 (
V

t/
F

R
C

)

0.5

1.0

1.5

2.0

2.5

3.0

Protti A. et al. Am J Respir Crit  Care Med. 2011 May 15;183(10):1354-62. 

Developed lung edema - Not develop lung edema 



Dellamonica J. ICM 2011 

V
o

l 
(m

l)
 



Compliance and Delta P 

ÅC = k FRC 

ÅC  = Vol / Elastic pressure 

ÅC  = Vt / Driving pressure 

ÅDriving pressure = Vt / C 

Å5ǊƛǾƛƴƎ ǇǊŜǎǎǳǊŜ Ғ  Vt  / k FRC 








