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ALI/ARDS 

Report of the American-European consensus conference on ARDS: 

Intensive Care Med 1994; 20:225–232 

Acute Respiratory Distress Syndrome. The Berlin Definition 

JAMA  2012; 307:2526-33 
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Am J Respir Crit Care Med 2007:176:795–804, 

Design: Multicentric, prospective, randomized, intervention 
 

Methods: 170 patients AECC criteria for ALI / ARDS  
BGA day 0 and 24 h after standard settings 

 
Settings: VT: 7 ml/kg and FR for PCO2:35-50 mmHg  
+ PEEP and FIO2 sequentially adjusted:  

PEEP 5 cmH2O and FlO2 0.5  

PEEP 5 cmH2O and FIO2 1.0  

PEEP 10 cmH2O and FIO2 0.5  

PEEP 10 cmH2O and FIO2 1.0  
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FIGURA 2. Mortalidad en T24 por grupos bajo las cuatro modalidades ventilatorias
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P/F at 24 h 

FiO2 50% 

PEEP 10 
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Factors responsible for VALI  
1- High lung volume  

     associated with elevated transpulmonary pressure  

     and alveolar overdistention 

2- Repeated alveolar collapse and reopening 

     due to low end-expiratory volume  
 

Factors that contribute to, or aggravate injury:  
- preexisting lung damage and/or inflammation 

- high inspired oxygen concentration 

- the level of blood flow 

- the local and systemic release of inflammatory mediators 

Consensus Conference on VALI in ARDS 
Am J Respir Crit Care Med 1998;157:1332-47 
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Factors responsible for VALI  
1- High lung volume  

     associated with elevated transpulmonary pressure  

     and alveolar overdistention (EIPTP: stress) 

2- Repeated alveolar collapse and reopening 

     due to low end-expiratory volume (VT/EELV: strain) 

Factors that contribute to, or aggravate injury:  
- preexisting lung damage and/or inflammation 

- high inspired oxygen concentration 

- the level of blood flow 

- the local and systemic release of inflammatory mediators 

Consensus Conference on VALI in ARDS 
Am J Respir Crit Care Med 1998;157:1332-47 

Protective 

Strategy: 

Low VT 

    +PEEP 
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EBM: Ventilation with lower tidal volumes versus 

traditional tidal volumes in adults for ALI/ARDS 

  
 Cochrane database 2004, 2007 and 2013 (February). 

 5 Randomized trials: 1297 patients 
 

 High VT (control) 10-15 ml/Kg: 9.5 ml/Kg   

  Paw: 31-37   

  Mortality at day 28: 40% 

 Low VT (LPV)  7 ml/kg: 5.2 ml/kg   

  Paw: 22-30      

   Mortality at day 28: 30%         RR: 0.74 (diff: -10%) 

http://gateway.ut.ovid.com/gw1/ovidweb.cgi?View+Image=00075320-100000000-02824%7CFF2&S=IDNJHKKKNGCKBP00D
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 549 ARDS patients : VT 6 ml/Kg; Ppl< 30 cmH2O 

  

Low PEEP:  8.5 cmH2O  Ppl: 24  Mortality: 24.9% 

High PEEP:13.5 cmH2O Ppl: 26   Mortality: 27.5% ns 
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Rationale for the FiO2-PEEP algorithm 

“The lower-PEEP strategy represents a consensus of how 

the investigators and clinical colleagues balanced 

beneficial and adverse effects of PEEP in 1995.” 

“The higher-PEEP strategy was designed to use PEEP 

levels that were similar to those used in a previous trial.” 
 

Amato MBP, Barbas CSV, Medeiros DM, et al. Effect of a protective-ventilation strategy on mortality in 

the acute respiratory distress syndrome. N Engl J Med 1998;338:347-354 

NEJM 2004 
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“To approximate more closely the separation in PEEP 

between study groups, we modified the higher-PEEP 

strategy by eliminating the steps with a PEEP of <12 

cmH2O and requiring a minimum PEEP of 14 cmH2O 

for the first 48 hours” 
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 549 ARDS patients : VT 6 ml/Kg; Ppl< 30 cmH2O 

  

Low PEEP:  8.5 cmH2O  Ppl: 24  Mortality: 24.9% 

High PEEP:13.5 cmH2O Ppl: 26   Mortality: 27.5% ns 
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JAMA 2008;299:637 

983 patients ARDS  (P/F 250) MV-VT: 6 ml/Kg 

508 Conventional Table FiO2-PEEP, Ppl<30 

475 RM (40-40) High PEEP-ARDSnet, Ppl<30 

Established low VT strategy  

vs 

“lung open ventilation” (LOV) strategy  
(low VT, recruitment maneuvers, and high PEEP)  

in moderate and severe lung injury. 
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Goal: Oxigenation (PaO2: 55-80 SpO2: 88-95%) 
Control group: Standard table 
Lung open group: ARM 40-40 + PEEP 20cmH2O  
Then, FIO2 and PEEP were reduced as table 
 

Meade JAMA 2008 Setting PEEP 
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Goal: Oxigenation (PaO2: 55-80 SpO2: 88-95%) 
Control group: Standard table 
Lung open group: ARM 40-40 + PEEP 20cmH2O  
Then, FIO2 and PEEP were reduced as table 
 

Meade JAMA 2008 Setting PEEP 

8 months after the launch of the trial, clinicians at participating hospitals 

were increasingly comfortable with higher levels of PEEP.. maximize this 

separation while staying within the bounds of clinical equipoise and usual 

clinical practice, we increased PEEP levels in the experimental strategy 
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JAMA 2008;299:637 

983 patients ARDS  (P/F 250)MV-VT: 6 ml/Kg 

508 Conventional Table FiO2-PEEP, Ppl<30 

475 RM (40-40) High PEEP-ARDSnet, Ppl<30 
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JAMA. 2012;308:1651-9 
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JAMA. 2012;308:1651-9 



SARTD-CHGUV Sesión de Formación Continuada 
 Valencia 14 de Enero de 2014 

Alternatives for setting the PEEP 

Individualized PEEP 

These studies did not evaluate completely 

the effect of using individualised PEEP on 

the survival rate of patients with and 

without ARDS. 
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CURVE V/P 

High PEEP  

    = Pflex + 2 cmH2O (or 16 cmH2O) 

Lung Protective Strategy 
Amato el al. AJRCCM 1995; 152: 1835 

MV to preserve the normal lung regions 
 

Lung recruitment (Paw 35-40 cmH2O 40 seg.)  
 

 

Pflex 

VT  6 ml/kg.  

    P diff (peak-PEEP)  20 cmH2O  

    P max  40 cmH2O (PCV) 

FR  30 p.m. 

    Permissive hypercapnia  

    (PCO2  80 mmHg and pH  7.20) 

MORTALITY: 70% vs 37% 
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Lung Protective Strategy 
Amato el al. AJRCCM 1995; 152: 1835 

Pflex 
FR  30 p.m. 

    Permissive hypercapnia  

    (PCO2  80 mmHg and pH  7.20) 

MORTALITY: 70% vs 37% 

Lung protective strategy: 

RECRUITING MANEUVER 

1. Enough PEEP to prevent derecruitment:  

     Avoid opening and closing of alveoli 

2. Low VT to prevent high alveolar distending pressures 

and overdistention 
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Lung Recruitment in Patients with ARDS 

[Correspondence] 

Borges, Joao B.; Carvalho, Carlos R.R.; Amato, Marcelo B.P. 

NEJM Volume 355(3), 20 July 2006, pp 319-322  
Patient with Pneumocystosis and ARDS. 

TC at the End-Expiratory Pause   

Potential  

recruitment  

(relative to A)  

B: 35%  

PEEP: 5 - Ppl:20 cmH2O  PEEP: 17 - Ppl:40 cmH2O  
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Lung Recruitment in Patients with ARDS 

[Correspondence] 

Borges, Joao B.; Carvalho, Carlos R.R.; Amato, Marcelo B.P. 

NEJM Volume 355(3), 20 July 2006, pp 319-322  
Patient with Pneumocystosis and ARDS. 

TC at the End-Expiratory Pause   

Potential  

recruitment  

(relative to A)  

B: 35%  

C: 67%   

D: 87% PEEP: 5 - Ppl:20 cmH2O  PEEP: 17 - Ppl:40 cmH2O  

PEEP: 25 - Ppl:40 cmH2O  PEEP: 25 - Ppl:60 cmH2O  

  

Improving the efficacy  

C. Same Ppl and higher PEEP 

(25)  

D. Further increase in Ppl:  

     full potential for recruitment  
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PEEP 30 

PCV 30  

2 min 

8 pigs with ARDS (lung lavage): RM+ decremental PEEP trial 

P/F, Crs, CT-scan  

Full recruitement:  
a) Gain in compliance > 30%  
b) PaO2/FIO2 >400 mm Hg 
c) NonA  5% 

Lung collapse: 
a) Cdyn max during PEEP trial 
b)  PaO2/FIO2 max 10%  
c) NonA 5% of the total lung 
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Conclusions: 
Cdyn identified the beginning of collapse after recruitment.  

This is confirmed by oxygenation and CT-scans.  
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Recruiting maneuvers 

  

Cycling maneuvers: 

PCV (10-15 cmH2O in normal lungs) for VT ≤ 8ml/kg  

+ PEEP increments in steps of 5 cmH2O, from 5 to 20. 

Tusman, Belda CACC 2010 
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Characteristics 

  

Stepwise increases in PEEP  

Time to adapt haemodynamics 

Help to diagnose and treat an unrecognized 

hypovolaemic state. 

Lower pulmonary tissue stress  

Increments in pressure and volume spread 

progressively within more and more ‘recruited’ 

tissue 

PEEP titration phase  

helps to detect the level of PEEP 
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Characteristics 

  

Stepwise increases in PEEP  

Time to adapt haemodynamics 

Help to diagnose and treat an unrecognised 

hypovolaemic state. 

Lower pulmonary tissue stress  

Increments in pressure and volume spread 

progressively within more and more ‘recruited’ 

tissue 

PEEP titration phase  

helps to detect the level of PEEP 
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“ADRSnet  vs Open Lung approach for the ventilatory 

management of patients with severe ARDS“ 
 

Robert M. Kacmarek, Jesus Villar et al.  

 

30 worldwide centers 

2007-2012 

Stopped at 250 /500 planned patients 

ARDS confirmed at 24 horas 

VCV VT: 6 ml/Kg, RF<35 pm, Ppl<30 cmH2O 

Protocol ARDSnet: P/F tabla vs Open-Lung Approach 
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OLA vs ARDSnet 

      Outcome                        OLA      ARDSnet 

Death in the ICU         23 (23%)    32 (32%)  

Death by 60 days         28 (28%)    34 (34%) 

LOS ICU (days)          18 (10-28)  15 (11-28) 

Vent free days (days)   9 (0-20)     5 (0-19) 
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Anesth Analg 2013;116:677–84 

15 patients ASA I-II Breast reconstruction 
PEEP: 0, 5, 10 cmH2O; VT: 8, 10 ml/Kg; PCV, VCV 

Distension Index 5E2:  
Positive: tidal overdistension  

Negative: tidal recruitment 
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Curr Opin Anesthesiol 2013, 26:126–133 

https://itunes.apple.com/us/app/current-opinion-in-anesthesiology/id553238491?mt=8
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Curr Opin Anesthesiol 2013, 26:126–133 

https://itunes.apple.com/us/app/current-opinion-in-anesthesiology/id553238491?mt=8
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  Anesth Analg 2010;110:1616–22 

11445 Cases: 28706 ABGs 
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Conclusions (personal recomendations) 

Make an accurate diagnosis of ARDS 

 At 24 h P/F ratio with FiO2-50 PEEP-10  

Perform early recruiting maneuvers 

PEEP titration (Decremental PEEP trial) 

–FiO2/PEEP algorithms 

–Consensus based: No pathophysiological background 

–Not individualized 

Apply Protective Ventilation in OR 
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Ventibarna 2007 

  

  


