Risk factors for progression and mortality among patients with mild acute respiratory distress syndrome: 
Insights from the LUNG SAFE study
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[bookmark: _Toc523996925]Materials and Methods
1- [bookmark: _Toc523996926]Study design
The LUNG SAFE study (clinicaltrial.gov Identifier NCT02010073) was an international multicenter prospective observational study performed in 2014 in 459 ICUs from 50 different countries. Each participating center screened newly admitted patients for a 4 weeks period and almost 13,000 patients were enrolled. A total of 4499 patients had Acute Respiratory Hypoxemic Failure (AHRF) defined by a PaO2/FiO2 ≤ 300mmHg, new pulmonary infiltrates on chest imaging, and ventilator support with a positive end-expiratory pressure (PEEP) ≥ 5 cm H2O. Among them, 3,022 patients presented the Berlin criteria for ARDS during their ICU stay (AHRF with bilateral infiltrates on chest imaging not totally explained by cardiac failure). Exclusion criteria were age less than 16 years or inability to obtain informed consent when required by local regulations. Data were collected on days 1, 2, 3, 5, 7, 10, 14, 21 and 28 of AHRF. All participating ICUs obtained ethics committee approval and obtained either patient consent or ethics committee waiver of consent. The detailed methods and design of LUNG SAFE have previously been described.1 The present study was designed after LUNG SAFE data collection but the analysis as well as the different groups were planned before starting the data analyzing. Some of the results of this study have been previously reported in the form of abstracts.2
2- [bookmark: _Toc523996927]Participants
In the present LUNG SAFE analysis, we included intubated patients with ARDS with a PaO2/FiO2 higher than 200 mm Hg and lower or equal to 300 mmHg on the first day they fulfilled ARDS criteria and within the first 2 days of fulfilling criteria for AHRF. Patients initially managed with noninvasive ventilation were excluded to have a homogenous population with comparable PaO2/FiO2. We excluded patients based on the following criteria: (a) Patients transferred to a participating ICU more than 2 days after being admitted in another ICU as baseline data would not be available; (b) Patients not present in the participating ICU the day after meeting criteria for mild ARDS (early death, transfer to another ICU or discharge) as it was not possible to follow their evolution; (c) Patients with decision of life sustaining treatment limitation in the two first days as it had an important impact on patients management and evolution; and (d) Patients treated with ECMO in the 2 first days of ARDS as their PaO2/FiO2 may not reflect the severity of their lung disease.
3- [bookmark: _Toc523996928]Definitions
On days 2, 3, 5 and 7 after the patient fulfilled the criteria for mild ARDS, we assessed PaO2/FiO2 and patients’ ventilatory interface to define the following variables:
· Improving: the worst PaO2/FiO2 available on days 2, 3, 5 and 7 was >300 mm Hg.
· Persisting: the worst PaO2/FiO2 available on days 2, 3, 5 and 7 was >200 mm Hg and ≤300mmHg.
· Worsening: the worst PaO2/FiO2 available on days 2, 3, 5 and 7 was ≤ 200 mm Hg. 
In order to determine the factors associated with worsening oxygenation in the first week following mild ARDS onset, we also dichotomized patients in “worsening in the first week” versus all other patients (i.e. combination of the persisting and improving groups). When items for SOFA scores calculation were missing, the missing values were omitted and the denominator adjusted accordingly. Dead-space fraction was estimated using the unadjusted Harris-Benedict equation for energy expenditure.

4- [bookmark: _Toc523996929]Statistical analysis
Continuous variables are reported as mean ± standard deviation (SD) or median [1st–3rd quartiles] and categorical variables as count and proportion. Normality of the data distribution was visually assessed by means of histograms. Comparisons of proportions were made using chi-square, Fisher exact tests. Continuous variables were compared using Student t test or Wilcoxon rank sum test when two groups were compared; using paired Student test or paired Wilcoxon rank sum test when two groups with repeated measures were compared and analysis of variance or Kruskal-Wallis tests when more than two groups were compared, as appropriate. Tukey’s range tests were then used to compare all possible pairs of means within the three groups. 
We performed bivariate analyses to identify factors potentially associated with the worsening group (as opposed to the group that remained had persisting mild ARDS or improved) and with hospital mortality. We assumed that patients discharged alive from hospital before 90 days were alive on day 90. In order to build a model predicting the outcomes of interest, covariates found to be associated with the dependent variable (worsening group or hospital mortality) in the bivariate analysis with a p-value≤0.20 were entered in stepwise (forward and backward) multivariable logistic regression analyses with significance alpha levels ≤ 0.05 for retention. We used several methods for internal validation our logistic regression models:
1 - To ascertain the absence of multicollinearity, we assessed the Variance inflation factors (VIF) for each of the variables included in the final models3. The VIF measures the increase of the variance of an estimated regression coefficient due to collinearity. It is considered that multicollinearity is not a problem when VIF<5 and that multicollinearity is high when VIF>104. VIF was calculated using the vif() function from the “car” R package5. Multicollinearity was assessed calculating a variance inflation factor of each variable and rules out if the variance inflation factor was lower than 4. 
2- Models performance were assessed using the Hosmer-Lemeshow goodness-of-fit test statistic.
3- In order to rule out overfitting of our models, we performed a “10 folds cross validation” and a “Leave One Out Cross Validation” (LOOCV).
For the 10 folds cross validation, we partitioned the original cohort in 10 equal size subsamples. One of these subsamples was retained as the validation data for testing the model, and the remaining 9 subsamples were used as training data. The cross-validation process was then repeated 10 times with each of the 10 subsamples used exactly once as the validation data. The 10 results from the folds were then averaged to produce a single estimation. 
The LOOCV is approach similar to 10 folds cross validation but uses a single observation from the original sample as the validation data, and the remaining observations as the training data. This was repeated such that each observation in the sample was used once as the validation data.
We computed Kaplan-Meier analysis to estimate the likelihood of liberation from invasive mechanical ventilation and of hospital mortality within 90 days of onset of ARDS.
To check the validity of the logistic regression to determine factors associated with hospital mortality, a Cox proportional hazard model as well as a time-varying Cox model (taking into account the subjects’ variability over time) were performed as sensitivity analyses. 
No statistical power calculation was conducted prior to the study and sample size was based on available data. For all numerical variables, outliers were assessed and corrected by contacting sites investigators if needed. The remaining outliers were plausible values that were kept in the analysis. No assumptions were made for missing data and we followed the Strobe (Strengthening the Reporting of Observational Studies in Epidemiology) recommendations.6 Statistical analyses were done with R (version 3.3.3). All p values were two-sided, and values less than 0.05 were deemed statistically significant. The study protocol and case-report form are in the appendix.
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[bookmark: _Toc523996931]e-Table 1 : Characteristics and outcomes of patients with initial mild ARDS discharged from the ICU, transferred or deceased in the first 48 hours.


	
	Transferred to another ICU   
N=5
	Died in the first 48h
   N=12
	Discharged from ICU in 48h
   N=4

	Age, mean±SD, y
	   60±21 
	    65±15     
	     49±19     

	Gender :Female
	   2 (40.0%)    
	    8 (66.7%)     
	     1 (25.0%)     

	Comorbidities
	 
	 
	 

	Diabetes, No. (%)
	   1 (20.0%)    
	     1 (8.3%)     
	    0 (0.0%)     

	COPD, No. (%)
	    0 (0.0%)     
	     1 (8.3%)     
	    0 (0.0%)     

	Chronic Renal Failure, No. (%)
	    0 (0.0%)     
	    2 (16.7%)     
	    0 (0.0%)     

	Immunosuppresion, No. (%)
	   1 (20.0%)    
	    4 (33.3%)     
	     1 (25.0%)     

	Chronic Heart Failure, No. (%)
	   2 (40.0%)    
	    2 (16.7%)     
	    0 (0.0%)     

	Chronic Liver Failure, No. (%)
	    0 (0.0%)     
	     1 (8.3%)     
	    0 (0.0%)     

	Type of admission, No. (%)
	 
	 
	 

	    Medical
	   4 (80.0%)    
	    10 (83.3%)    
	    4 (100.0%)     

	    Postoperative (elective)
	 
	 
	 

	    Surgical
	 
	     1 (8.3%)     
	 

	    Trauma
	   1 (20.0%)    
	     1 (8.3%)     
	 

	Risk factor for ARDS, No. (%)
	 
	 
	 

	Pneumonia
	   2 (40.0%)    
	    5 (41.7%)     
	     1 (25.0%)     

	Extra pulmonary sepsis
	    0 (0.0%)     
	     1 (8.3%)     
	    0 (0.0%)     

	Aspiration
	   1 (20.0%)    
	     1 (8.3%)     
	     1 (25.0%)     

	Inhalational injury
	    0 (0.0%)     
	    0 (0.0%)     
	     1 (25.0%)     

	Trauma
	   1 (20.0%)    
	     1 (8.3%)     
	     1 (25.0%)     

	Pancreatitis
	    0 (0.0%)     
	     1 (8.3%)     
	    0 (0.0%)     

	Pulmonary contusion
	   1 (20.0%)    
	    0 (0.0%)     
	    0 (0.0%)     

	Pulmonary vasculitis
	   2 (40.0%)    
	    0 (0.0%)     
	    0 (0.0%)     

	Non cardiogenic shock
	    0 (0.0%)     
	     1 (8.3%)     
	    0 (0.0%)     

	Overdose
	    0 (0.0%)     
	     1 (8.3%)     
	    0 (0.0%)     

	TRALI
	    0 (0.0%)     
	    0 (0.0%)     
	    0 (0.0%)     

	No risk factor
	    0 (0.0%)     
	    2 (16.7%)     
	    0 (0.0%)     

	First day of ARDS
	 
	 
	 

	SOFA adjusted, mean±SD
	    8.0±2.3     
	     12.2±3.9     
	      4.9±3.4      

	Non pulmonary SOFA, mean±SD
	    6.0±2.3     
	     10.3±4.0     
	      2.8±3.5      

	PCO2, mean±SD, mmHg
	    34±3    
	    45±14     
	     41±4      

	pH, mean±SD
	   7.37±0.07    
	    7.26±0.14     
	     7.36±0.06     

	FIO2, Median [IQR]
	 0.4 [0.4;0.4]  
	  0.6 [0.4;0.8]   
	   0.4 [0.4;0.4]   

	SpO2, Median [IQR], %
	98 [98;99]
	100 [99;100]
	100 [100;100]

	VT, mean±SD, ml/kg/PBW
	    8.8±2.3     
	     8.0±1.9      
	      8.4±1.5      

	PaO2/FIO2 ratio, mean±SD, mmHg
	   243±25   
	    246±23    
	    249±43     

	Total Respiratory Rate, mean±SD, 1/min
	    18±6    
	     22±9     
	     165±3      

	PEEP, mean±SD, cmH2O
	    7±2     
	     7±2      
	      9±4      

	Peak inspiratory Pressure, mean±SD, cmH2O
	    22±7    
	     28±8     
	     19±8      

	Standardized minute ventilation, mean±SD, L/min
	   9.7±6.3    
	    10.7±4.1    
	     9.1±1.4     

	Outcome
	 
	 
	 

	ICU mortality
	    0 (0.0%)     
	   12 (100.0%)    
	    0 (0.0%)     

	Hospital mortality
	    0 (0.0%)     
	   12 (100.0%)    
	    0 (0.0%)     


7


[bookmark: _Toc523996932]e-Table 2 : Evolution of Ventilation parameters from day 1 to day 7


	
	DAY 1
	DAY 2
	DAY 3

	
	Improving 
N=103
	Persisting  
N=210
	Worsening  N=267
	p-value
	N
	Improving 
	Persisting
	Worsening
	p-value
	N
	Improving
	Persisting
	Worsening
	p-value
	N

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Type of interface
	
	
	
	
	
	
	
	
	<0.001
	577
	
	
	
	<0.001
	527

	No oxygen
	0 
(0.0%)
	0 
(0.0%)
	0 
(0.0%)
	
	
	10 
(9.7%)
	0 
(0.0%)
	0 
(0.0%)
	
	
	3 
(3.8%)
	5 
(2.6%)
	3 
(1.2%)
	
	

	Oxygen through face 
mask or nasal prongs
	0 
(0.0%)
	0 
(0.0%)
	0 
(0.0%)
	
	
	28 (27.2%)
	1 (0.5%)
	3 (1.1%)
	
	
	29 (37.2%)
	24 (12.2%)
	12 (4.7%)
	
	

	Non invasive ventilation
	0 
(0.0%)
	0 
(0.0%)
	0 
(0.0%)
	
	
	1 (1.0%)
	1 (0.5%)
	4 (1.5%)
	
	
	0 (0.0%)
	5 (2.6%)
	2 (0.8%)
	
	

	Intubation
	103 (100%)
	210 (100%)
	267 (100%)
	
	
	64 
(62.1%)
	205 (99.0%)
	260 (97.4%)
	
	
	46 
(59.0%)
	162 (82.7%)
	236 (93.3%)
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Non pulmonary SOFA score
	5.9±3.5
	6.2±3.7
	6.8±3.8
	0.037
	576
	4.7±3.5
	5.6±3.9
	6.9±4.1
	<0.001
	560
	
	
	
	
	

	PCO2, mean±SD, mmHg
	41±8
	42±10
	42±11
	0.653
	579
	30±15
	32±17
	36±218
	0.036
	540
	33±18
	33±17
	36±20
	0.156
	481

	pH, mean±SD
	7.38±0.09
	7.37±0.09
	7.36±0.11
	0.104
	578
	7.42±0.07
	7.39±0.08
	7.38±0.09
	0.001
	541
	7.43±0.06
	7.41±0.07
	7.39±0.07
	<0.001
	481

	FIO2, Median [IQR]
	0.4
 [0.4;0.5]
	0.4
 [0.4;0.5]
	0.4 
[0.4;0.6]
	0.002
	580
	 0.4 [0.3;0.4]  
	 0.4 [0.4;0.4]  
	 0.4 [0.4;0.5]  
	<0.001
	565
	 0.4 [0.3;0.4]  
	 0.4 [0.3;0.4]  
	 0.4 [0.4;0.5]  
	<0.001
	516

	VT, mean±SD, ml/kg/PBW
	7.7±1.6
	7.8±1.7
	7.9±1.7
	0.715
	549
	7.8±1.8
	7.9±2.1
	7.9±2.1
	0.910
	502
	7.6±1.9
	7.8±1.9
	8.1±2.0
	0.232
	433

	PaO2/FIO2 ratio, mean±SD, mmHg
	251±29
	248±28.2
	242±27
	0.004
	580
	353±37
	268±47
	203±76
	<0.001
	507
	374±51
	282±63
	201±73
	<0.001
	428

	Total Respiratory Rate, mean±SD, 1/min
	18±6
	19±5
	208±6
	0.078
	576
	19±5
	19±6
	20±6
	0.031
	520
	18±5
	20±6
	21±6
	0.008
	449

	PEEP, mean±SD, cmH2O
	7±2
	7±3
	8±3
	0.011
	580
	6±2
	7±3
	8±3
	0.001
	515
	6±2
	7±2.4
	8±3
	<0.001
	449

	Plateau Pressure, mean±SD, cmH2O
	19±5
	21±5
	21±6
	0.423
	163
	20±8
	19±5
	20±6
	0.665
	185
	17±5
	10±5
	21±7
	0.031
	139

	Peak inspiratory Pressure, mean±SD, cmH2O
	22±8
	25±9
	26±89
	0.001
	560
	21.5±7
	239±8
	25±8
	0.001
	502
	19±7
	22±8
	25±8
	<0.001
	430

	Standardized minute ventilation, mean±SD, L/min
	8.9±2.9
	9.3±3.4
	9.7±3.7
	0.134
	569
	8.3±2.8
	9.1±3.2
	10.5±4.4
	<0.001
	478
	8.3±3.7
	9.6±4.2
	10.8±4.3
	0.001
	425

	VD/VT, mean±SD, %
	0.52±0.15
	0.51±0.17
	0.52±0.17
	0.714
	518
	0.48±0.16
	0.50±0.18
	0.54±0.17
	0.020
	440
	0.50±0.16
	0.52±0.16
	0.55±0.15
	0.058
	385


e-Table 2 (continued)
	 
	DAY 5
	DAY 7

	
	Improving 
	Persisting
	Worsening
	p-value
	N
	Improving 
	Persisting
	Worsening
	p-value
	N

	
	
	
	
	
	
	
	
	
	
	

	Type of interface
	                
	                
	                
	<0.001 
	460
	                
	                
	                
	<0.001 
	370

	No oxygen
	    4 (7.5%)    
	   10 (5.8%)    
	    4 (1.7%)    
	       
	   
	   8 (23.5%)    
	   11 (8.2%)    
	    2 (1.0%)    
	       
	   

	Oxygen through face 
mask or nasal prongs
	   24 (45.3%)   
	   48 (27.7%)   
	   29 (12.4%)   
	       
	   
	   11 (32.4%)   
	   33 (24.6%)   
	   26 (12.9%)   
	       
	   

	Non invasive ventilation
	    2 (3.8%)    
	    6 (3.5%)    
	   11 (4.7%)    
	       
	   
	    0 (0.0%)    
	    6 (4.5%)    
	   11 (5.4%)    
	       
	   

	Intubation
	   23 (43.4%)   
	  109 (63.0%)   
	  190 (81.2%)   
	       
	   
	   15 (44.1%)   
	   84 (62.7%)   
	  163 (80.7%)   
	       
	   

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	SOFA score
	
	
	
	
	
	3.8±3.1
	4.1±4.0
	5.1±3.9
	0.046
	370

	PCO2, mean±SD, mmHg
	   35±22    
	   32±16    
	   37±19    
	 0.044 
	382
	   25±17    
	   329±17    
	   38±20    
	 0.004 
	289

	pH, mean±SD
	   7.41±0.05    
	   7.43±0.06    
	   7.41±0.08    
	 0.080 
	384
	   7.42±0.05    
	   7.43±0.06    
	   7.43±0.07    
	 0.910 
	291

	FIO2, Median [IQR]
	 0.3 [0.3;0.4]  
	 0.3 [0.3;0.4]  
	 0.4 [0.4;0.5]  
	<0.001 
	440
	 0.3 [0.2;0.3]  
	 0.3 [0.3;0.4]  
	 0.4 [0.4;0.5]  
	<0.001 
	338

	VT, mean±SD, ml/kg/PBW
	    7.5±2.1     
	    7.6±1.8     
	    7.9±1.9     
	 0.449 
	316
	    7.3±1.3     
	    7.7±1.7     
	    7.8±1.9     
	 0.721 
	259

	PaO2/FIO2 ratio, mean±SD, mmHg
	   365±47 
	   291±56
	   215±86
	<0.001 
	309
	   408±35  
	   293±63  
	   214±82   
	<0.001 
	242

	Total Respiratory Rate, mean±SD, 1/min
	    22±6    
	    21±7    
	    21±6    
	 0.827 
	337
	    20±7    
	    19±9    
	    207±9    
	 0.861 
	274

	PEEP, mean±SD, cmH2O
	    7±2     
	    6±2    
	    78±3     
	<0.001 
	337
	    7±2    
	    6±2     
	    7±3     
	<0.001 
	272

	Plateau Pressure, mean±SD, cmH2O
	    20±9    
	    19±5    
	    22±6    
	 0.238 
	93 
	    18±6    
	    18±4    
	    21±7    
	 0.204 
	82 

	Peak inspiratory Pressure, mean±SD, cmH2O
	    18±5    
	    22±8    
	    25±7    
	<0.001 
	321
	    18±8    
	    20±7    
	    24±7    
	<0.001 
	263

	Standardized minute ventilation, mean±SD, L/min
	   10.5±2.9
	   9.5±2.8   
	   10.8±4.1  
	 0.026 
	295
	   7.9±1.4    
	   9.0±4.4   
	   9.8±5.4    
	 0.401 
	234

	VD/VT, mean±SD, %
	   0.61±0.09    
	   0.53±0.16    
	   0.55±0.16    
	 0.124 
	271
	   0.55±0.11    
	   0.56±0.15    
	   0.55±0.17    
	 0.881 
	187


Abbreviation list: SOFA, Sequential Organ Failure Assessment; PaCO2: partial pressure of carbon dioxide; FIO2: fraction of inspired oxygen; PBW; predicted body weight; PEEP, positive end-expiratory pressure; PaO2: partial pressure of oxygen; VT, tidal volume; VD dead volume


· P value represents comparisons across the evolution categories for each variable within each day.
· Plateau pressure values are limited to patients in whom this value was reported and in whom either an assist control mode was used or in whom a control mode permitting spontaneous ventilation was used. 
· Standardized minute ventilation = minute ventilation × PaCO2/40mmHg.
· VD/VT: Dead-space fraction estimated using the unadjusted Harris-Benedict equation for energy expenditure 



[bookmark: _Toc523996933]e-Table 3 : p-values for the 2 by 2 groups comparison  for each day

	 
	All
	Persisting vs. Improving
	Worsening vs. Improving
	Worsening vs. Persisting

	PaO2/FIO2 ratio
	 
	 
	 
	 

	D1
	0.004
	0.638
	0.009
	0.031

	D2
	<0.001
	<0.001
	<0.001
	<0.001

	D3
	<0.001
	<0.001
	<0.001
	<0.001

	D5
	<0.001
	<0.001
	<0.001
	<0.001

	D7
	<0.001
	<0.001
	<0.001
	<0.001

	
	
	
	
	

	VT
	 
	 
	 
	 

	D1
	0.715
	0.998
	0.806
	0.755

	D2
	0.977
	0.976
	0.978
	1.000

	D3
	0.232
	0.705
	0.279
	0.491

	D5
	0.449
	0.955
	0.656
	0.534

	D7
	0.721
	0.783
	0.702
	0.970

	
	
	
	
	

	PEEP
	 
	 
	 
	 

	D1
	0.011
	0.391
	0.012
	0.140

	D2
	0.001
	0.461
	0.004
	0.014

	D3
	<0.001
	0.967
	0.001
	<0.001

	D5
	<0.001
	0.905
	0.054
	<0.001

	D7
	<0.001
	0.363
	0.823
	<0.001

	
	
	
	
	

	VD/VT
	 
	 
	 
	 

	D1
	0.714
	0.726
	0.947
	0.821

	D2
	0.029
	0.899
	0.103
	0.042

	D3
	0.058
	0.631
	0.116
	0.182

	D5
	0.124
	0.127
	0.348
	0.437

	D7
	0.881
	0.980
	0.999
	0.872

	
	
	
	
	

	SOFA score
	
	
	
	

	D1
	0.037
	0.818
	0.068
	0.114

	D2
	<0.001
	0.157
	<0.001
	0.003

	D7
	0.046
	0.880
	0.179
	0.087




[bookmark: _Toc523996934]Abbreviation list: D, day; PaO2, partial pressure of oxygen; FIO2, fraction of inspired oxygen; VT, tidal volume; PEEP, positive end-expiratory pressure; VD dead volume; SOFA, Sequential Organ Failure Assessment;
[bookmark: _Toc523996935]e-Table 4: p-values for the 2 by 2 comparison  between days for each group

	PF ratio
	D1 vs. D2
	D1 vs. D3
	D1 vs. D5
	D1 vs. D7
	D2 vs. D3
	D2 vs. D5
	D2 vs. D7
	D3 vs. D5
	D3 vs. D7
	D5 vs. D7

	All
	0.897
	0.989
	0.352
	0.747
	0.687
	0.086
	0.600
	0.226
	0.262
	0.347

	Improving
	<0.001
	<0.001
	<0.001
	<0.001
	0.103
	0.114
	0.050
	0.733
	0.021
	0.022

	Persisting
	<0.001
	<0.001
	<0.001
	<0.001
	0.029
	0.001
	0.011
	0.166
	0.675
	0.812

	Worsening
	<0.001
	<0.001
	<0.001
	<0.001
	0.052
	0.840
	0.601
	0.467
	0.386
	0.469

	
	
	
	
	
	
	
	
	
	
	

	VT
	D1 vs. D2
	D1 vs. D3
	D1 vs. D5
	D1 vs. D7
	D2 vs. D3
	D2 vs. D5
	D2 vs. D7
	D3 vs. D5
	D3 vs. D7
	D5 vs. D7

	All
	0.120
	0.070
	0.597
	0.923
	0.713
	0.900
	0.485
	0.247
	0.229
	0.648

	Improving
	0.443
	0.744
	0.780
	0.529
	0.250
	0.771
	0.530
	0.399
	0.949
	0.710

	Persisting
	0.206
	0.220
	0.709
	0.546
	0.794
	0.908
	0.933
	0.259
	0.607
	0.370

	Worsening
	0.593
	0.202
	0.840
	0.379
	0.458
	0.883
	0.356
	0.372
	0.150
	0.212

	
	
	
	
	
	
	
	
	
	
	

	PEEP
	D1 vs. D2
	D1 vs. D3
	D1 vs. D5
	D1 vs. D7
	D2 vs. D3
	D2 vs. D5
	D2 vs. D7
	D3 vs. D5
	D3 vs. D7
	D5 vs. D7

	All
	0.016
	0.224
	0.112
	0.006
	0.686
	0.785
	0.078
	0.531
	0.017
	0.031

	Improving
	0.097
	0.268
	0.661
	0.472
	0.714
	0.282
	1.000
	0.565
	0.538
	0.433

	Persisting
	0.028
	0.001
	<0.001
	<0.001
	0.211
	0.125
	0.036
	0.450
	0.043
	0.031

	Worsening
	0.504
	0.107
	0.579
	0.542
	0.109
	0.276
	0.541
	0.613
	0.061
	0.153

	
	
	
	
	
	
	
	
	
	
	

	VD/VT
	D1 vs. D2
	D1 vs. D3
	D1 vs. D5
	D1 vs. D7
	D2 vs. D3
	D2 vs. D5
	D2 vs. D7
	D3 vs. D5
	D3 vs. D7
	D5 vs. D7

	All
	0.395
	0.006
	0.001
	<0.001
	0.005
	0.031
	0.029
	0.809
	0.246
	0.511

	Improving
	<0.001
	0.523
	0.121
	0.939
	0.304
	0.065
	0.760
	0.240
	0.547
	0.466

	Persisting
	0.333
	0.628
	0.823
	0.027
	0.293
	0.340
	0.316
	0.995
	0.084
	0.340

	Worsening
	<0.001
	<0.001
	<0.001
	<0.001
	0.014
	0.162
	0.056
	0.825
	0.927
	0.753



	SOFA
	D1 vs. D2
	D1 vs. D7
	D2 vs. D7
	


    Abbreviation list: D, day; PaO2, partial pressure of oxygen; FIO2, fraction of inspired oxygen; 
    VT, tidal volume; PEEP, positive end-expiratory pressure; VD dead volume; 
    SOFA, Sequential Organ Failure Assessment

	All
	<0.001
	<0.001
	<0.001
	

	Improving
	<0.001
	<0.001
	<0.001
	

	Persisting
	<0.001
	<0.001
	<0.001
	

	Worsening
	0.849
	<0.001
	<0.001
	



[bookmark: _Toc523996936]e-Table 5: characteristics and outcome of survivors vs non survivors patients

	
	Survivors  N=404
	Non survivors  N=172
	p-value
	 N 

	Baseline
	 
	 
	 
	 

	Age, mean±SD, y
	   59±17    
	   66±15    
	<0.001 
	576

	Weight, mean±SD, kg
	   77±21    
	   74±17    
	 0.141 
	541

	Gender : Female
	  153 (37.9%)   
	   59 (34.3%)   
	 0.472 
	576

	Comorbidities
	 
	 
	 
	 

	Diabetes, No. (%)
	   72 (17.8%)   
	   48 (27.9%)   
	 0.009 
	576

	COPD, No. (%)
	   72 (17.8%)   
	   36 (20.9%)   
	 0.448 
	576

	Chronic Renal Failure, No. (%)
	   34 (8.4%)    
	   22 (12.8%)   
	 0.142 
	576

	Immunosuppresion, No. (%)
	   65 (16.1%)   
	   48 (27.9%)   
	 0.002 
	576

	Chronic Heart Failure, No. (%)
	   37 (9.2%)    
	   23 (13.4%)   
	 0.172 
	576

	Chronic Liver Failure, No. (%)
	    9 (2.2%)    
	   11 (6.4%)    
	 0.024 
	576

	Type of admission, No. (%)
	                
	                
	 0.002 
	576

	    Medical
	  248 (61.4%)   
	  134 (77.9%)   
	       
	   

	    Postoperative (elective)
	   39 (9.7%)    
	    8 (4.7%)    
	       
	   

	    Surgical
	   88 (21.8%)   
	   23 (13.4%)   
	       
	   

	    Trauma
	   29 (7.2%)    
	    7 (4.1%)    
	       
	   

	Risk factor for ARDS, No. (%)
	 
	 
	 
	 

	Pneumonia
	  187 (46.3%)   
	   97 (56.4%)   
	 0.033 
	576

	Extra pulmonary sepsis
	   70 (17.3%)   
	   42 (24.4%)   
	 0.064 
	576

	Aspiration
	   56 (13.9%)   
	   28 (16.3%)   
	 0.533 
	576

	Trauma
	   31 (7.7%)    
	    4 (2.3%)    
	 0.023 
	576

	Pancreatitis
	    7 (1.7%)    
	    5 (2.9%)    
	 0.355 
	576

	Pulmonary Contusion
	   24 (5.9%)    
	    2 (1.2%)    
	 0.021 
	576

	Pulmonary vasculitis
	    0 (0.0%)    
	    4 (2.3%)    
	 0.008 
	576

	Non cardiogenic shock
	   30 (7.4%)    
	   15 (8.7%)    
	 0.719 
	576

	Overdose
	   12 (3.0%)    
	    2 (1.2%)    
	 0.249 
	576

	TRALI
	   19 (4.7%)    
	    8 (4.7%)    
	 1.000 
	576

	No identified risk factor
	   39 (9.7%)    
	   14 (8.1%)    
	 0.676 
	576

	The first day of ARDS
	 
	 
	 
	 

	SOFA adjusted, mean±SD
	        8.0±3.4     
	    9.8±3.7     
	<0.001 
	576

	Non pulmonary SOFA, mean±SD
	    5.9±3.5     
	    7.8±3.9     
	<0.001 
	572

	PCO2, mean±SD, mmHg
	    42±10    
	   41±11    
	 0.229 
	575

	pH, mean±SD
	   7.37±0.09    
	   7.34±0.12    
	 0.010 
	574

	FIO2, Median [IQR]
	 0.4 [0.4;0.5]  
	 0.4 [0.4;0.5]  
	 0.375 
	576

	SpO2, Median [IQR], %
	98.0 [96.0;99.0]
	98.0 [96.0;99.0]
	 0.604 
	350

	VT, mean±SD, ml/kg/PBW
	    7.9±1.7     
	    7.6±1.7     
	 0.046 
	545

	PaO2/FIO2 ratio, mean±SD, mmHg
	   246±29   
	   246±27 
	 0.848 
	576

	Total Respiratory Rate, mean±SD, 1/min
	    18.9±5.7    
	    20.3±6.2    
	 0.010 
	572

	PEEP, mean±SD, cmH2O
	    7±3   
	    74±3     
	 0.578 
	576

	Pplat, mean±SD, cmH2O
	    21±6    
	    21±  
	 0.807 
	163

	Peak inspiratory Pressure, mean±SD, cmH2O
	    25±9 
	    25±8    
	 0.975 
	556

	Standardized minute ventilation, 
mean±SD, L/min
	   9.35±3.32    
	   9.48±3.74    
	 0.689 
	565

	VD/VT, mean±SD, %
	    0.51±0.16  
	    0.51±0.17    
	 0.963 
	514

	Outcome
	 
	 
	 
	 

	Clinician recognition of ARDS, No. (%)
	   189 (46.8%)
	   102 (59.3%)
	0.008
	576

	Decision of withholding or withdrawing life sustaining treatments, No. (%)
	   14 (3.5%)    
	   91 (52.9%)   
	<0.001 
	576

	Duration of mechanical ventilation, 
Median [IQR], days
	 6.0 [3.0;13.0] 
	10.0 [6.0;18.0] 
	<0.001 
	547

	Ventilator free days, Median [IQR], days
	22.0 [15.0;25.0]
	 0.0 [0.0;0.0]  
	<0.001 
	547

	ICU lenght of stay, Median [IQR], days
	11.0 [6.0;19.0] 
	12.0 [7.0;19.2] 
	 0.279 
	576

	ICU mortality, No. (%)
	23.0 [14.0;40.2]
	13.0 [7.8;25.0] 
	<0.001 
	564

	Hospital lenght of stay
	    0 (0.0%)    
	  142 (82.6%)   
	<0.001 
	576

	Hospital mortality, No. (%)
	    0 (0.0%)    
	  172 (100.0%)  
	<0.001 
	576



Abbreviation list: ARDS: acute respiratory distress syndrome; COPD: chronic obstructive pulmonary disease; FIO2: fraction of inspired oxygen; ICU: Intensive Care Unit; PBW; predicted body weight; PEEP, positive end-expiratory pressure; PaO2: partial pressure of oxygen; SOFA, Sequential Organ Failure Assessment; TRALI: transfusion related acute lung injury; VT, tidal volume; VD dead volume


· For all SOFA scores for which data points were missing, this value was omitted and the denominator adjusted accordingly.
· The non pulmonary SOFA score and the pulmonary component of the score was omitted and the denominator adjusted accordingly.
· Plateau pressure values are limited to patients in whom this value was reported and in whom either an assist control mode was used or in whom a control mode permitting spontaneous ventilation was used. 
· Standardized minute ventilation = minute ventilation × PaCO2/40mmHg.
· VD/VT: Dead-space fraction estimated using the unadjusted Harris-Benedict equation for energy expenditure 
· Ventilator-free days: calculated as the number of days from weaning from invasive ventilation to day 28. Patients who died before weaning were considered to have a ventilator-free-day value of 0.*
· Clinical recognition of ARDS: On the day of inclusion, investigators were asked if the patient presented ARDS. At the time patient exited the study investigators were asked if the patient presented ARDS at any stage during his/her ICU stay. ARDS was deemed to have been clinician-recognized if either question was answered positively.
· 4 patients had missing status at hospital discharge or day 90.



[bookmark: _Toc523996937]e-Table 6: Cox model of factors associated with hospital mortality

	
	HR
	CI95%
	p-value

	Age, for 1 year
	1.03
	1.01-1.03
	<0.001

	Diabetes
	1.46
	1.04-2.06
	0.031

	Immunosuppression
	1.74
	1.24-2.45
	0.001

	SOFA score, for 1 additional point
	1.13
	1.08-1.18
	<0.001

	Extra-pulmonary sepsis
	1.65
	1.14-2.39
	0.008

	Surgical admission
	0.46
	0.31-0.68
	<0.001

	Improving oxygenation in the first 24h
	0.60
	0.41-0.88
	0.008



Abbreviation: SOFA, Sequential Organ Failure Assessment

[bookmark: _Toc523996938]e-Table 7: Time-varying Cox model of factors associated with hospital mortality

	
	Hazard Ratio
	95% CI
	p-value

	Fixed variables
	
	
	

	Age (for 1 year)
	1.03
	1.02 to 1.04
	<0.001

	Diabetes
	1.44
	1.03 to 2.03
	0.034

	Immunosuppression
	1.41
	1.00 to 1.99
	0.048

	Extra pulmonary sepsis
	1.77 
	1.23 to 2.56
	0.002

	Surgical cause of admission
	0.44
	0.30 to 0.66
	<0.001

	Time-varying variables
	
	
	

	Non-pulmonary SOFA score (for 1 point)
	1.13
	1.08 to 1.17
	<0.001

	PaO2 FIO2 ratio (per increase of 10 mmHg)
	0.96
	0.94 to 0.98
	<0.001



Abbreviation list: SOFA, Sequential Organ Failure Assessment; FIO2: fraction of inspired oxygen; PaO2: partial pressure of oxygen


We chose to substitute “Improving oxygenation in the first 24h” with “PaO2 FIO2 ratio” in order to take into account the evolution of this variable in the model




[bookmark: _Toc523996939][image: ]e-Figure 1: Evolution of Dead-space fraction in the first week following ARDS onset according to evolution group 
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Detailled p-values are shown in e-Table 2 and e-Table 3
* p<0.05 for overall comparison
$  p<0.05 for 2 by 2 comparison
I   p<0.05 vs Day 1 for the same group
II  p<0.05 vs Day 2 for the same group

e-Figure 2: Evolution of non-pulmonary SOFA score in the first week following ARDS onset according to evolution group$
$
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Detailed p-values are shown in e-Table 2 and e-Table 3
* p<0.05 for overall comparison
$  p<0.05 for 2 by 2 comparison
I   p<0.05 vs Day 1 for the same group
II  p<0.05 vs Day 2 for the same group

[bookmark: _Toc523996941]Internal validity assessment results


1- [bookmark: _Toc523996942]Variance inflation factors 

All the variables included in our final models displayed a VIF<2 confidently ruling out multicollinearity:

VIF for variables included in the logistic regression of factors associated with worsening ARDS:
	
· Admission for Trauma: 1.04
· Pneumonia: 1.04
· Non-pulmonary SOFA score (for 1 point): 1.00
· PaO2 FIO2 ratio (per decrease of 10 mmHg): 1.00
· Peak Inspiratory Pressure (for 1mmHg): 1.01

VIF for variables included in the logistic regression of factors associated with hospital death:
· Age (for 1 year): 1.08
· Diabetes: 1.04
· Immunosuppression: 1.03
· Non-pulmonary SOFA score (for 1 point): 1.05
· Extra pulmonary sepsis: 1.12
· Surgical cause of admission	: 1.09
· Improving oxygenation in the first 24h: 1.01
  




2- [bookmark: _Toc523996943]10 folds cross validation

This validation process showed an accuracy of 64% (95%CI 57% to 70%) for the logistic regression of factors associated with worsening ARDS and an accuracy of 69% (95%CI 62% to 74%) for the logistic regression of factors associated with hospital death. 

3- [bookmark: _Toc523996944]Leave One Out Cross Validation

This validation process showed an accuracy of 63% (95%CI 59% to 67%) for the logistic regression of factors associated with worsening ARDS and an accuracy of 73% (95%CI 69% to 77%) for the logistic regression of factors associated with hospital death 
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