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The LUNG SAFE study design

• Global study in both northern and southern hemispheres
– Target to enroll 500 participating ICUs

• Each ICU recruited patients for 4 consecutive ‘winter’ weeks
– Northern Hemisphere – February 1st to March 31st 2014 
– Southern Hemisphere: June 1st to August 31st 2014

• All patients >16 years admitted to ICUs receiving invasive or non-
invasive ventilation were included in the study.

• Expanded dataset collected on patients with severe respiratory 
failure
– New abnormal findings in lung fields on CXR or CT
– P/F ≤300 mmHg
– Vent assistance with CPAP or PEEP of 5 or greater
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454
Active ICUs

LUNG SAFE «map»
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Bellani, Laffey et al. JAMA 2016
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Parameter

(Day 1)

Mild 

(n=722; 30%)

Moderate

(n=1110; 

46%)

Severe

(n=564; 

24%)

P value 1

Vt (mL/kg PBW) 7.76±1.78 7.60±1.92 7.46±1.94 0.013

Total Respiratory Rate (1/min) 19.4±6.0 20.7±6.2 22.7±13.8 <0.001

Standardized Minute ventilation (l/min)6 9.32±3.47 10.74±4.78 12.75±5.84 <0.001

What target for ventilation?How do we set Vt ?

Bellani, Laffey et al. JAMA 2016
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How do we set Vt?

Bellani, Laffey et al. JAMA 2016

Vt (mL/kg PBW)
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What target for ventilation?

Bellani, Laffey et al. JAMA 2016
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Parameter Mild 

(n=722; 30%)

Moderate

(n=1110; 46%)

Severe

(n=564; 24%)

P value 1

Continuous NMBA (first 72 hours) 7.4 % 16.4 % 33.2 % <0.001

Set Respiratory Rate (1/min) 17.4±5.6 18.4±5.8 20.4±14.0 <0.001

Total Respiratory Rate (1/min) 19.4±6.0 20.7±6.2 22.7±13.8 <0.001

Patients undergoing Spontaneous ventilation n (%) 271 (38%) 359 (32%) 145 (26%) <0.001

Vt (mL/kg PBW)

- Control Vent Mode

- Spont Vent Mode

P value (Control vs Spont mode)

7.76±1.78

7.64±1.62

7.97±2.00

P=0.030

7.60±1.92

7.43±1.80

7.99±2.16

P < 0.001

7.46±1.94

7.37±1.95

7.75±1.89

P = 0.057

0.013

0.062

0.52

Spontaneous breathing

Bellani, Laffey et al. JAMA 2016
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Parameter Mild 

(n=722; 30%)

Moderate

(n=1110; 

46%)

Severe

(n=564; 

24%)

P value 1

Peak pressure  (cmH2O)4 24.9±8.2 27.0±7.5 30.2±8.0 <0.001

PPLAT (cmH2O) 20.7±5.3 23.2±5.5 26.1±6.5 <0.001

Patients in whom PPLAT measured (%)

All invasively ventilated patients

Patients with controlled ventilation

259 (36%)

197 (45%)

456 (41%)

363 (50%)

228 (40%)

197 (48%)

0.070

0.391

What target for ventilation?Recorded pressures(day1)

Bellani, Laffey et al. JAMA 2016
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Plateau pressure

Bellani, Laffey et al. JAMA 2016
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Use of «protective ventilation»

Bellani, Laffey et al. JAMA 2016
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PEEP setting

Parameter Mild 

(n=722; 30%)

Moderate

(n=1110; 46%)

Severe

(n=564; 24%)

P value 1

Set PEEP  (cmH2O) 7.4±2.7 8.3±3.2 10.1±3.7 <0.001

Bellani, Laffey et al. JAMA 2016
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Use of «adjunctive measures»

Mild Moderate Severe P value

During first 72 hours

Continuous NMBA 7.4 % 16.4 % 33.2 % <0.001

Recruitment maneuvers 9.0 % 16.8 % 29.4 % <0.001

Prone positioning 0.6 % 3.9 % 13.2 % <0.001
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Does this

matter?

MV setting in ARDS….
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PEEP and mortality in LUNG SAFE
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Pressures and mortality: insights from LUNG 

SAFE

Laffey, Bellani et al.

ICM , accepted
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Incidence of NIV use
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Conclusions

The overall burden of In ARDS MV could be 
reduced

Protective Vt still underused

Plateau pressure (when measured) rarely exceeds
30 cmH2O

PEEP levels are generally low: hypoxia is mainly
corrected by FiO2

Use of NIV spread throughout all PaO2/FiO2
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Thanks to:

 Patients and families

More than 800 LUNG SAFE investigators

ESICM

St. Michael’s hospital, Univ. Milan-Bicocca

Executive commitee: G. Bellani, J. Laffey, T. 
Pham, E. Fan, F. Madotto


