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Therapeutic options according to ARDS severity 

Ferguson ND, et al. Intensive Care Med 2012; 38:1573-82 



Guideline for mechanical ventilation in ARDS 

Fan E et al. Am J Respir Crit Care Med 2017;195:1253-1263 



Protective ventilation in ARDS 

Fan E et al. Am J Respir Crit Care Med 2017;195:1253-1263 

Strong recommendations FOR: 

1. Low Vt (4-8 ml/kg PBW) and low 

Pplat (<30 cmH2O) 

2. Prone position in severe ARDS 

(>12 h/day) 

Conditional recommendations FOR: 

1. Higher PEEP in moderate-severe 

ARDS 

2. Recruitment maneuvers in 

moderate-severe ARDS 



Should patients be 

paralyzed or kept 

breathing 

spontaneously? 



Mechanisms of VILI: role of transpulmonary pressure (PL) 

PL = Paw - Ppl 
(ventilator) (muscles) 
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Paralysis may improve outcome in early, severe ARDS 

Papazian L, et al. NEJM 2010;363 (12):1107-1116 

- Multicenter, double-blind, RCT 

- 340 pts with severe, early ARDS 

- NMBA infusion for 48h (n=178) vs 

placebo (n=162) 

- Primary end-point: 90-day 

mortality 



Paralysis does not improve outcome in early, severe ARDS 

National Heart, Lung, and Blood Institute PETAL Clinical Trials Network. NEJM 2019;380:1997-2008 

- Multicenter, RCT (1408 pts planned) 

- 1006 pts with moderate-severe 

ARDS (P/F<150 with PEEP 8), in the 

early phase (<48h) [premature stop]  

- NMBA infusion + deep sedation for 

48h (n=501) vs light sedation alone 

(n=505) 

- Primary end-point: 90-day 

mortality 



Acurasys vs. Rose-Petal: comparison of ventilatory settings 

ACURASYS 2010 ROSE-PETAL 2019 

PaO2/FiO2 110.5 99.1 

FiO2 78% 80% 

Vt 6.5 ml/kg 6.3 ml/kg 

PEEP Low (9.2 cmH2O) High (12.5 cmH2O) 

Plateau pressure 24.7 cmH2O 25.6 cmH2O 

Sedation control/intervention Deep Light/Deep 
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Animals Patients 

Higher PEEP decreases lung  injury during SB 

Morais CCA et al. AJRCCM 2018;197:1285–1296 

• Research protocol in animals (rabbit, pig), observational data in ARDS patients 

• High vs. low PEEP with and without spontaneous breathing (i.e., paralysis) 



Any risk from low 

volume ventilation? 



Low Vt promotes dyssynchrony 

Cavalcanti AB et al. JAMA 2017; 318:1335-1345 



Low Vt causes lung derecruitment 

Richard JC, Maggiore SM et al. AJRCCM 2001;163:1609 
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Should we maximize 

lung recruitment? 



Aggressive open lung approach increases mortality 

Cavalcanti AB et al. JAMA 2017; 318:1335-1345 

PEEP 12 cmH2O 

PEEP 16 cmH2O 

• 1010 pts with moderate-severe ARDS 

   (mean P/F 119) 

• Low VT in all cases 

• Groups: 1) low PEEP (ARDSnet) vs.  

   2) RM + PEEP titrated to the highest Cst     

   (i.e., the lowest ΔP) 

• RM of 18 min, up to 50 cmH2O 

• Highest mean PEEP: 17 vs. 16 cmH2O 



Which strategy for 

PEEP setting? 



Esophageal pressure to assess PL 

Akoumianaki E, Maggiore SM et al. Am J Respir Crit Care Med 2014;189:520-531 



PEEP set to 0<PLexp<10 cmH2O 
and PLinsp<25 cmH2O 

Esophageal pressure to guide PEEP setting 

Talmor D et al. NEJM 2008;359:2095-2104 

trend toward improved 28-day survival 



Effect of a PEEP strategy according to PL,exp 

Beitler JR et al. JAMA 2019; doi:10.1001/jama.2019.0555 (published online February 18, 2019) 

• 200 pts with moderate-severe ARDS 

   (mean P/F 93) 

• Low VT in all cases 

• Groups: 1) PEEP set on PEEP-FiO2 

table vs. 2) PEEP set on PL (0-6 cmH2O) 

• Highest PEEP: 24 vs 36 cmH2O 



Effect of a PEEP strategy according to PL,exp 

Beitler JR et al. JAMA 2019; doi:10.1001/jama.2019.0555 (published online February 18, 2019) 



THIS PEEP strategy based on Peso is not useful 

Beitler JR et al. JAMA 2019; doi:10.1001/jama.2019.0555 (published online February 18, 2019) 



Assessing recruitment/overdistension at the bedside 

Franchineau G, et al. Am J Respir Crit Care Med 2017;196:447–457 



Personalization of mechanical ventilation 

Constantin J-M et al. Lancet Resp Med 2019;7:870-880 

- Multicenter, RCT 

- 400 pts with early (<12h), 

moderate-severe ARDS 

- Personalized ventilation 

(n=196) vs standard low-

PEEP ventilation (n=204) 

- Primary end-point: 90-day 

mortality 
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• Misclassified lung 

morphology in 85/400 pts 

(21%) 

• High mortality in 

misclassified patients 

(65% in the personalized 

group), particularly in 

focal phenotype 

 
 



How is mechanical 

ventilation applied in 

clinical practice? 



ARDS is under-recognized 

Bellani G et al. JAMA 2016;315:788-800 

Clinician recognition of ARDS: 

• 60% of all ARDS (51%-79% in mild-severe) 

• 34% at the time of fulfillment of ARDS criteria 

Factors associated with clinician recognition of ARDS: 

• patient factors (pneumonia vs cardiac failure); 

• organizational factors (nurse-patient ratio) 



Vt and PEEP in clinical practice 

Bellani G et al. JAMA 2016;315:788-800 

7.6 

8.4 



Prone position is largely underused 

Bellani G et al. JAMA 2016;315:788-800 

• 927 participating ICUs, 660 ARDS pts 

• 9% in 1998, 5% in 2004, 7% in 2010 

Esteban A…Maggiore SM et al. AJRCCM 2013; 188:220–230 

• 459 participating ICUs, 3,022 ARDS pts 

• 7.9% overall 

(1% in mild, 6% in moderate, 16% in severe) 



Mechanical ventilation in ARDS: conclusions 

• Low VT (4-8 ml/Kg PBW) 

• Low Pplat (<26-30 cmH2O) 

• Moderate-high PEEP (severity & morphology) 

• ΔP <13-15 cmH2O 

• RR to keep pH >7.25 (avoiding PEEPi) 

In moderate-severe ARDS (P/F <150): 

• Neuromuscular blockade (if needed)  

• PRONE POSITION ! 

In severe ARDS (P/F <100) 

• Consider ECMO as a rescue therapy 


