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[bookmark: _Toc100948072]ADDITIONAL INFORMATION ON METHODS:


Covariate selection: 

Covariate adjustment poses the risk to induce selection bias if conditioning is performed on variables that act as colliders. The structural relationship between the exposure of interest and outcome, including all other potential covariates can be depicted using a direct acyclic graph (DAG). This form of causal diagram is constructed from expert knowledge including previous research and describes the roadmap of causal connections between variables of interest. Through the assessment of relationships between variables, DAGs help to identify potential sources of bias and how to control for them when estimating causal associations1. For the present study, we created one DAG that identified two key elements to be controlled for: 1) organ dysfunction and 2) ICU culture. Organ dysfunction was measured by surrogates of respiratory and non-respiratory involvement. Likewise, we estimated the effect of ICUs (ICU culture) by creating three variables; namely the rate of intubation by each center, the median days an intubated individual would spend ventilated by center and, finally, the mortality rate by center. 

Based on the DAG drawn, the adjustment needed would include only surrogate variables for organ dysfunction and ICU culture. However, since DAGs represent an attempt to reflect reality, but researchers are never fully certain of the model depicted, we considered that further controlling for age, body mass index and the source of infection could decrease bias.

[bookmark: _Toc100948073]Multiple imputation: 

Missing data occurs commonly in observational research. This limits the ability to adjust for confounding since it reduces sample size when an ambitious adjustment is pursued. To avoid this problem, we carried out multiple imputation with Monte Carlo Markov chain methods using the mice package in R2,3. After removing 101 patients who were intubated for invasive procedures or surgery and 25 patients that had either extensive missing data (>50% of the variables of interest) or missing data on the treatment or outcome, 735 remained in the database. Since the main goal of this study was to estimate the effect of intubation in the first 8 hours after ICU admission, minimizing missing data on predictors’ values that occurred before intubation was essential. Based on the causal diagrams used for this research, we identified variables linked to organ dysfunction as to represent key elements, thus, we aimed at “filling blanks” only on the predictors of interest based on the other predictors of interest or demographic data such as age, gender or body mass index. We did not include treatment assignment nor outcomes to predict missing values, nor we imputed values on these variables. 

Specifically, for the variables of interest connected to organ dysfunction in the first 8 hours of study; 309 subjects (42%) showed at least 1 missing value. Median missing values per subject was 0 (IQR 0-1) and 20 subjects presented with missing data on >50% of the predictors and were excluded, thus, leaving a final sample comprised of 735 patients. Median percentage of missing values per variable was 4% (IQR 1-14%) while the total number of missing values were 733, which represented 5.5% of the total number of cells (Table S1). Non-respiratory SOFA was not imputed when missing but rather recalculated with the imputed items included in its definition. 

Additionally, since the INTUBATIC registry offered information on data collected from the ninth hour to the end of day 1, and in order to assess the change in SOFA score between the first eight hours and 24 hours, a second multiple imputation was carried out. This two-step process was done to avoid values collected at 24 hours to influence imputed values on variables collected in the first 8 hours. Finally, fluid balance and the use of continuous renal replacement were not imputed. Fluid balance did not include the extraction achieved by renal replacement when this technique was used. 

Logistic regression (propensity score):

We pursued covariate adjustment based on the propensity score, which is defined as the probability of receiving the treatment of interest. In this model, it is also recommended to include variables that, despite not being causally associated with the exposure, are linked to the outcome4. As mentioned before, covariate selection was done based on a DAG. The logistic regression model used in this study for all the analyses was:

Early intubation ~age + PaO2/FiO2 + respiratory rate + PaCO2 + accessory muscle use + inability to clear secretions + non-respiratory SOFA + GCS + pH + vasopressor dose + Lactate + Platelet count + Creatinine + renal replacement + source of infection + MV days by centre + Intubation rate by centre + Mortality by centre.

Propensity score matching:

Once the logistic regression model had been constructed, the probability of receiving the treatment (the propensity score) was calculated. This value was later used to create matches, using propensity score matching (PSM). For this matter, we used a 1:1 nearest-neighbour matching strategy without replacement with the calliper set at 0.1 or 0.2 standard deviations4. 

Overlap weighting: 

The propensity score was used to create weights, using overlap weighting, a statistical tool that constructs a pseudo-population with exact covariate distribution. With this method, individuals are weighted by the probability of receiving the opposite treatment, which leads to excellent adjustment but at the cost of reducing the pseudo-population sample size. Although, this method shows some similarities with matching, overlapping subjects are never thrown out in case the number of treated subjects exceeds the number of controls (a fact that can be overcome in matching with replacement at the cost of increasing variance). For all these reasons, this weighting method can be used to make inferences in the overlapping population, where clinicians are most interested in assessing treatment effect5. 

[bookmark: _Toc100948074]Standard errors and confidence intervals: 

Naïve standard errors as provided by most statistical software are valid only when certain assumptions are met. Nonetheless, in many situations these conditions are violated, thus leading to standard errors to underestimate the true variance6. For this reason, in this study, standard errors of coefficients of interest were estimated with non-parametric bootstrapping after creating at least 200 replications. Standard errors were constructed as the standard deviation of the bootstrapped estimates. A histogram was plot and normality checked with Shapiro-Wilk test. If normality was confirmed, 95% confidence intervals were calculated as the original coefficient mean minus the bias plus/minus 1.96* bootstrapped standard error. In case, the distribution was not considered to be normal, we estimated the mean coefficient as the median of the bootstrapped estimated. 95% confidence intervals were calculated as 2.5 and 97.5 percentiles, accordingly. 

Sensitivity analysis: 

To assess the robustness of our findings, we performed changes in our analysis to estimate the effect with either a different statistical tool (overlap weighting) or in modified populations. We also aimed at comparing patients who were intubated in the first 8 hours to those intubated afterwards. Except for the analysis with overlap weighting in the whole population, our target was to estimate treatment effect with propensity score matching. However, the degree of adjustment was poor for several important variables, such as PaO2/FiO2 or pulmonary sepsis as source of infection and we decided to present these sensitivity analyses using overlap weighting when balance achieved with matching was inadequate. For the analysis comparing early to late intubation, we present both assessments.
















[bookmark: _Toc100948075]ADDITIONAL RESULTS:

[bookmark: _Toc100948076]TABLES

	Age
	3/735 (<1%)

	PaO2/FiO2
	151/735 (21%)

	Respiratory rate
	30/735 (4%)

	PaCO2
	109/735 (15%)

	Accessory muscle use
	12/735 (2%)

	Inability to clear secretions
	11/735 (2%)

	Non-respiratory SOFA
	129/735 (18%)

	GCS
	5/735 (<1%)

	pH
	105/735 (14%)

	Vasopressor dose
	6/735 (<1%)

	Lactate
	111/735 (15%)

	Platelet count
	39/735 (5%)

	Creatinine
	21/735 (3%)

	Renal replacement
	1/735 (<1%)

	Source of infection
	0/735 (<1%)


[bookmark: _Toc100948077]Table S1: Number of missing values per variable. No missing data was present for the three center-derived variables. 










	Early intubation
Number of subjects
	Yes
137
	No
598
	P-value

	Intubation beyond 8 hours
	-
	97 (16%)
	-

	Mortality by day 60
	76 (55%)
	111 (19%)
	<0.001

	ICU length of stay
	7
	4
	0.003

	Hospital length of stay
	12
	13
	0.001


[bookmark: _Toc100948078]Table S2: Outcomes in the unadjusted population. P-value for mortality assessed by unadjusted Cox model and Wilcoxon’s sum ranked test for ICU and hospital length of stay.



	Early intubation
	Yes
	No
	p-value
	SMD

	Number of subjects
	78
	59
	
	

	Age
	 66.85 (14.22)
	 64.63 (15.27)
	 0.383
	 0.150

	Body mass index 
	 27.75 (6.10)
	 27.78 (5.88)
	 0.978
	 0.005

	Neurological criteria, n (%)
	  0.04 (0.19)
	  0.58 (0.50)
	<0.001
	 1.434

	Number of respiratory criteria*
	    
	    
	<0.001
	 0.670

	0-1
	    20 (25.6) 
	     5 ( 8.5) 
	
	

	2-3
	    45 (57.7) 
	    26 (44.1) 
	
	

	4-6
	    13 (16.7) 
	    28 (47.5) 
	
	

	Pulmonary sepsis, n (%)
	    30 (38.5) 
	    18 (30.5) 
	 0.432
	 0.168

	Respiratory rate (rpm)
	 29.83 (6.56)
	 31.75 (8.73)
	 0.146
	 0.248

	PaO2/FiO2
	174.41 (111.86)
	176.87 (129.67)
	 0.906
	 0.020

	PaCO2 (mmHg)
	 33.87 (10.42)
	 40.73 (18.24)
	 0.006
	 0.462

	Accessory muscle use, n (%)
	    43 (55.1) 
	    46 (78.0) 
	 0.009
	 0.499

	Inability to clear secretions, n (%)
	    18 (23.1) 
	    23 (39.0) 
	 0.068
	 0.349

	pH
	  7.31 (0.10)
	  7.18 (0.16)
	<0.001
	 0.989

	Lactate (mmol/L)
	  3.99 (2.20)
	  7.01 (4.62)
	<0.001
	 0.833

	Non-respiratory SOFA
	  8.74 (2.33)
	 11.10 (3.43)
	<0.001
	 0.804

	Norepinephrine dose (mcg/kg/min)
	  0.61 (0.49)
	  1.11 (0.85)
	<0.001
	 0.716

	Glasgow Coma Scale
	 13.96 (1.80)
	  8.98 (4.54)
	<0.001
	 1.443

	Platelet count, (10^12/L)
	159.56 (118.81)
	182.66 (143.75)
	 0.305
	 0.175

	Bilirubin, (mmol/L)
	 26.24 (29.65)
	 60.20 (107.12)
	 0.009
	 0.432

	Creatinine, (mmol/L)
	205.96 (160.90)
	238.99 (184.89)
	 0.267
	 0.191

	Renal replacement at T8
	     4 ( 5.1) 
	     7 (11.9) 
	 0.263
	 0.243

	MV days by center (median)
	  5.60 (3.54)
	  5.95 (3.62)
	 0.568
	 0.099

	Intubation rate by center (%)
	  0.25 (0.13)
	  0.25 (0.12)
	 0.769
	 0.051

	Mortality rate by center (%)
	  0.24 (0.08)
	  0.25 (0.09)
	 0.847
	 0.033


[bookmark: _Toc100948079]Table S3: Characteristics of matched and unmatched exposed subjects (intubated in the first 8 hours).








	Early intubation
	Yes
	No
	SMD

	Number of subjects
	54
	54
	

	Age
	 66.97 (14.82)
	 66.97 (14.82)
	<0.001

	Body mass index 
	 27.21 (5.72)
	 27.21 (5.72)
	 0.001

	Neurological criteria, n (%)
	  0.06 (0.24)
	   3.2 ( 5.9) 
	 0.006

	Number of respiratory criteria
	  
	  
	 0.036

	0-1
	  23.5 (43.8) 
	  17.1 (31.9) 
	

	2-3
	  24.1 (45.0) 
	  29.2 (54.4) 
	

	4-6
	   6.0 (11.2) 
	   7.3 (13.7) 
	

	Pulmonary sepsis, n (%)
	  18.3 (34.1) 
	  18.3 (34.1) 
	<0.001

	Respiratory rate (rpm)
	 29.57 (6.94)
	 29.57 (6.94)
	<0.001

	PaO2/FiO2
	190.92 (122.57)
	160.00 [91.68, 267.68]
	<0.001

	PaCO2 (mmHg)
	 34.02 (11.20)
	 34.02 (11.20)
	<0.001

	Accessory muscle use, n (%)
	  24.9 (46.5) 
	  24.9 (46.5) 
	<0.001

	Inability to clear secretions, n (%)
	  10.2 (19.1) 
	  10.2 (19.1) 
	<0.001

	pH
	  7.32 (0.10)
	  7.32 (0.10)
	<0.001

	Lactate (mmol/L)
	  4.12 (2.35)
	  3.50 [2.30, 5.10]
	<0.001

	Non-respiratory SOFA
	  8.78 (2.38)
	  8.00 [7.00, 10.00]
	<0.001

	Norepinephrine dose (mcg/kg/min)
	  0.62 (0.52)
	  0.50 [0.28, 0.79]
	<0.001

	Glasgow Coma Scale
	 13.90 (2.07)
	 15.00 [14.00, 15.00]
	<0.001

	Platelet count, (10^12/L)
	158.89 (118.05)
	158.89 (118.05)
	<0.001

	Bilirubin, (mmol/L)
	 27.78 (32.94)
	 16.00 [10.00, 27.59]
	 0.156

	Creatinine, (mmol/L)
	199.94 (138.51)
	199.94 (138.51)
	<0.001

	Renal replacement at T8
	  1.03 (0.17)
	   1.5 ( 2.8) 
	<0.001

	MV days (median)
	  5.57 (3.53)
	  4.13 [3.00, 7.00]
	<0.001

	Intubation rate by center (%)
	  0.25 (0.12)
	  0.21 [0.17, 0.32]
	 0.005

	Mortality rate by center (%)
	  0.24 (0.08)
	  0.23 [0.20, 0.27]
	<0.001


[bookmark: _Toc100948080]Table S4: Distribution of covariates of interest in the weighted population. Continuous variables are expressed as mean and standard deviation or median and interquartile range.  

















	Early intubation
	Yes
	No
	SMD

	Number of subjects
	29
	29
	

	Age
	 66.08 (14.35)
	 66.08 (14.61)
	<0.001

	Body mass index 
	 27.80 (5.74)
	 27.28 (6.39)
	 0.087

	Neurological criteria, n (%)
	   2.9 ( 9.9) 
	   3.0 (10.3) 
	 0.013

	Number of respiratory criteria*
	  
	  
	 0.044

	0-1
	   1.1 ( 3.8) 
	   1.2 ( 4.2) 
	

	2-3
	  21.8 (74.9) 
	  22.1 (76.2) 
	

	4-6
	   6.2 (21.3) 
	   5.7 (19.6) 
	

	Pulmonary sepsis, n (%)
	  13.1 (45.1) 
	  13.1 (45.1) 
	<0.001

	Respiratory rate (rpm)
	 30.57 (7.15)
	 30.57 (6.85)
	<0.001

	PaO2/FiO2
	114.16 [80.00, 216.85]
	116.42 [92.17, 193.70]
	<0.001

	PaCO2 (mmHg)
	 36.45 (12.50)
	 36.45 (11.39)
	<0.001

	Accessory muscle use, n (%)
	  19.4 (66.7) 
	  19.4 (66.7) 
	<0.001

	Inability to clear secretions, n (%)
	   8.2 (28.3) 
	   8.2 (28.3) 
	<0.001

	pH
	  7.29 (0.09)
	  7.29 (0.08)
	<0.001

	Lactate (mmol/L)
	  3.20 [2.33, 5.10]
	  3.10 [1.90, 5.21]
	<0.001

	Non-respiratory SOFA
	  8.00 [7.00, 10.00]
	  8.00 [7.00, 10.00]
	<0.001

	Norepinephrine dose (mcg/kg/min)
	  0.50 [0.26, 0.81]
	  0.50 [0.25, 0.74]
	<0.001

	Glasgow Coma Scale
	 15.00 [14.00, 15.00]
	 15.00 [14.00, 15.00]
	<0.001

	Platelet count, (10^12/L)
	162.07 (116.18)
	162.07 (102.41)
	<0.001

	Bilirubin, (mmol/L)
	 13.02 [9.00, 23.40]
	 15.00 [10.00, 22.03]
	 0.041

	Creatinine, (mmol/L)
	191.24 (136.25)
	191.24 (133.04)
	<0.001

	Renal replacement at T8
	   1.2 ( 4.0) 
	   1.2 ( 4.0) 
	<0.001

	MV days (median)
	  5.00 [3.00, 6.28]
	  4.00 [3.00, 7.00]
	<0.001

	Intubation rate by center (%)
	  0.20 [0.17, 0.32]
	  0.24 [0.17, 0.32]
	 0.101

	Mortality rate by center (%)
	  0.21 [0.20, 0.27]
	  0.23 [0.20, 0.29]
	<0.001


[bookmark: _Toc100948081]Table S5: Weighted population targeting patients with traditional criteria for intubation. Continuous variables are expressed as mean and standard deviation or median and interquartile range. 















	Early intubation
	Yes
	No
	SMD

	Number of subjects
	67
	67
	

	Age
	 66.59 (14.40)
	 66.59 (15.18)
	<0.001

	Body mass index 
	 27.66 (5.99)
	 26.49 (6.23)
	 0.192

	Neurological criteria, n (%)
	   4.9 (  7.3) 
	   4.7 (  7.0) 
	 0.012

	Number of respiratory criteria
	  
	  
	<0.001

	0-1
	  25.9 ( 38.8) 
	  25.9 ( 38.8) 
	

	2-3
	  34.0 ( 51.0) 
	  34.0 ( 51.0) 
	

	4-6
	   6.8 ( 10.2) 
	   6.8 ( 10.2) 
	

	Pulmonary sepsis, n (%)
	  22.9 ( 34.4) 
	  22.9 ( 34.4) 
	<0.001

	PaO2/FiO2
	 29.84 (6.62)
	 29.84 (7.07)
	<0.001

	Respiratory rate (rpm)
	160.56 [90.97, 269.57]
	163.89 [101.44, 259.38]
	<0.001

	PaCO2 (mmHg)
	 34.84 (12.60)
	 34.84 (10.54)
	<0.001

	Accessory muscle use, n (%)
	  66.7 (100.0) 
	  66.7 (100.0) 
	<0.001

	Inability to clear secretions, n (%)
	  66.7 (100.0) 
	  66.7 (100.0) 
	<0.001

	pH
	  7.31 (0.10)
	  7.31 (0.09)
	<0.001

	Lactate (mmol/L)
	  3.50 [2.30, 5.00]
	  2.90 [1.90, 5.20]
	<0.001

	Non-respiratory SOFA
	  8.00 [7.00, 10.00]
	  8.00 [7.00, 10.00]
	<0.001

	Norepinephrine dose (mcg/kg/min)
	  0.50 [0.29, 0.85]
	  0.44 [0.22, 0.75]
	<0.001

	Glasgow Coma Scale
	 15.00 [14.00, 15.00]
	 15.00 [14.00, 15.00]
	<0.001

	Platelet count, (10^12/L)
	167.20 (123.94)
	167.20 (110.12)
	<0.001

	Bilirubin, (mmol/L)
	 16.00 [10.00, 27.31]
	 17.00 [12.00, 33.00]
	 0.178

	Creatinine, (mmol/L)
	201.04 (146.69)
	201.04 (168.65)
	<0.001

	Renal replacement at T8
	   2.3 (  3.4) 
	   2.3 (  3.4) 
	<0.001

	MV days (median)
	  6.00 [3.00, 7.00]
	  6.00 [3.00, 7.00]
	 0.013

	Intubation rate by center (%)
	  0.22 [0.17, 0.32]
	  0.22 [0.17, 0.33]
	<0.001

	Mortality rate by center (%)
	  0.23 [0.20, 0.27]
	  0.23 [0.20, 0.27]
	<0.001


[bookmark: _Toc100948082]Table S6: Weighted population after modifying exposure time. Continuous variables are expressed as mean and standard deviation or median and interquartile range. 















	Early intubation
	Yes
	No
	SMD

	Number of subjects
	33
	33
	

	Age
	 66.72 (15.00)
	 66.72 (13.83)
	<0.001

	Body mass index 
	 27.50 (5.58)
	 26.76 (6.35)
	 0.124

	Neurological criteria, n (%)
	   1.9 ( 5.8) 
	   1.7 ( 5.2) 
	 0.028

	Number of respiratory criteria
	  
	  
	 0.022

	0-1
	  12.9 (39.7) 
	  12.7 (39.0) 
	

	2-3
	  15.9 (48.8) 
	  15.9 (48.9) 
	

	4-6
	   3.7 (11.4) 
	   3.9 (12.1) 
	

	Pulmonary sepsis, n (%)
	  10.4 (32.1) 
	  10.4 (32.1) 
	<0.001

	Respiratory rate (rpm)
	 30.12 (7.02)
	 30.12 (7.21)
	<0.001

	PaO2/FiO2
	169.32 [100.49, 309.85]
	186.91 [102.02, 285.30]
	<0.001

	PaCO2 (mmHg)
	 32.91 (10.55)
	 32.91 (11.03)
	<0.001

	Accessory muscle use, n (%)
	  13.3 (40.7) 
	  13.3 (40.7) 
	<0.001

	Inability to clear secretions, n (%)
	  13.3 (40.7) 
	  13.3 (40.7) 
	<0.001

	pH
	  7.31 (0.11)
	  7.31 (0.09)
	<0.001

	Lactate (mmol/L)
	  4.16 [2.60, 5.20]
	  3.20 [2.20, 5.60]
	<0.001

	Non-respiratory SOFA
	  9.00 [8.00, 11.00]
	  9.00 [8.00, 11.00]
	<0.001

	Norepinephrine dose (mcg/kg/min)
	  0.50 [0.27, 0.80]
	  0.55 [0.29, 0.80]
	<0.001

	Glasgow Coma Scale
	 13.00 [12.00, 13.00]
	 13.00 [12.00, 13.00]
	<0.001

	Platelet count, (10^12/L)
	153.52 (129.94)
	153.52 (119.02)
	<0.001

	Bilirubin, (mmol/L)
	 19.00 [9.29, 35.15]
	 18.00 [12.00, 36.79]
	 0.203

	Creatinine, (mmol/L)
	217.30 (143.30)
	217.30 (180.12)
	<0.001

	Renal replacement at T8
	   1.3 ( 3.9) 
	   1.3 ( 3.9) 
	<0.001

	MV days (median)
	  3.00 [3.00, 6.00]
	  5.00 [3.00, 6.00]
	<0.001

	Intubation rate by center (%)
	  0.21 [0.18, 0.32]
	  0.24 [0.17, 0.32]
	 0.018

	Mortality rate by center (%)
	  0.23 [0.20, 0.27]
	  0.23 [0.20, 0.29]
	<0.001


[bookmark: _Toc100948083]Table S7: Weighted population in the complete-case population. Continuous variables are expressed as mean and standard deviation or median and interquartile range. Weighted populations allow for fractions of subjects to be created. 














	Early intubation
	Yes
	No
	SMD

	Number of subjects
	88
	88
	

	Age
	 63.67 (16.16)
	 66.77 (11.38)
	 0.222

	Body mass index 
	 26.83 (6.20)
	 27.89 (7.35)
	 0.156

	Neurological criteria, n (%)
	     6 ( 6.8) 
	     4 ( 4.5) 
	 0.098

	Number of respiratory criteria
	    
	    
	 0.315

	0-1
	    36 (40.9) 
	    33 (37.5) 
	

	2-3
	    36 (40.9) 
	    47 (53.4) 
	

	4-6
	    16 (18.2) 
	     8 (9.1) 
	

	Pulmonary sepsis, n (%)
	    34 (38.6) 
	    28 (31.8) 
	 0.143

	Respiratory rate (rpm)
	 29.53 (7.30)
	 29.18 (6.95)
	 0.049

	PaO2/FiO2
	132.96 [86.00, 232.14]
	155.79 [97.82, 232.14]
	 0.011

	PaCO2 (mmHg)
	 32.86 (9.44)
	 34.08 (10.10)
	 0.124

	Accessory muscle use, n (%)
	    43 (48.9) 
	    39 (44.3) 
	 0.091

	Inability to clear secretions, n (%)
	    26 (29.5) 
	    15 (17.0) 
	 0.299

	pH
	  7.32 (0.12)
	  7.30 (0.08)
	 0.162

	Lactate (mmol/L)
	  2.90 [2.30, 4.70]
	  3.70 [2.28, 5.32]
	 0.063

	Non-respiratory SOFA
	  9.00 [7.00, 11.00]
	  8.00 [7.00, 9.00]
	 0.176

	Norepinephrine dose (mcg/kg/min)
	  0.50 [0.30, 0.80]
	  0.47 [0.20, 0.76]
	 0.147

	Glasgow Coma Scale
	 15.00 [14.00, 15.00]
	 15.00 [14.00, 15.00]
	 0.123

	Platelet count, (10^12/L)
	128.03 (105.67)
	147.14 (108.55)
	 0.178

	Bilirubin, (mmol/L)
	 16.00 [10.00, 32.00]
	 16.00 [12.00, 34.25]
	 0.042

	Creatinine, (mmol/L)
	194.56 (123.36)
	191.39 (147.16)
	 0.023

	Renal replacement at T8
	     5 ( 5.7) 
	     3 ( 3.4) 
	 0.109

	MV days (median)
	  4.00 [3.00, 6.62]
	  6.00 [3.00, 6.12]
	 0.167

	Intubation rate by center (%)
	  0.21 [0.17, 0.32]
	  0.22 [0.18, 0.32]
	 0.109

	Mortality rate by center (%)
	  0.23 [0.20, 0.29]
	  0.23 [0.21, 0.27]
	 0.167


[bookmark: _Toc100948084]Table S8: Matched population when comparing early and late intubation using an 8-hour cutoff. Continuous variables are expressed as mean and standard deviation or median and interquartile range.  














	Early intubation
	Yes
	No
	SMD

	Number of subjects
	32
	32
	

	Age
	 66.12 (15.35)
	 66.12 (10.89)
	<0.001

	Body mass index 
	 27.14 (5.89)
	 27.82 (7.33)
	 0.102

	Neurological criteria, n (%)
	   1.6 ( 5.0) 
	   1.5 ( 4.7) 
	 0.014

	Number of respiratory criteria
	  
	  
	 0.044

	0-1
	  14.0 (43.4) 
	  13.6 (42.2) 
	

	2-3
	  14.1 (43.8) 
	  14.8 (45.9) 
	

	4-6
	   4.1 (12.7) 
	   3.8 (11.9) 
	

	Pulmonary sepsis, n (%)
	  10.5 (32.5) 
	  10.5 (32.5) 
	<0.001

	Respiratory rate (rpm)
	 29.55 (6.85)
	 29.55 (6.86)
	<0.001

	PaO2/FiO2
	152.42 [90.67, 266.36]
	154.74 [92.74, 236.66]
	<0.001

	PaCO2 (mmHg)
	 33.72 (10.55)
	 33.72 (10.08)
	<0.001

	Accessory muscle use, n (%)
	  13.9 (43.0) 
	  13.9 (43.0) 
	<0.001

	Inability to clear secretions, n (%)
	   6.5 (20.3) 
	   6.5 (20.3) 
	<0.001

	pH
	  7.31 (0.11)
	  7.31 (0.09)
	<0.001

	Lactate (mmol/L)
	  3.08 [2.28, 4.80]
	  3.50 [2.20, 5.30]
	<0.001

	Non-respiratory SOFA
	  8.77 [7.00, 11.00]
	  8.00 [7.00, 10.00]
	<0.001

	Norepinephrine dose (mcg/kg/min)
	  0.50 [0.27, 0.80]
	  0.48 [0.25, 0.89]
	<0.001

	Glasgow Coma Scale
	 15.00 [14.00, 15.00]
	 15.00 [14.00, 15.00]
	<0.001

	Platelet count, (10^12/L)
	134.77 (105.99)
	134.77 (98.81)
	<0.001

	Bilirubin, (mmol/L)
	 17.92 [10.83, 32.00]
	 15.00 [11.00, 35.01]
	 0.153

	Creatinine, (mmol/L)
	197.93 (136.77)
	197.93 (139.51)
	<0.001

	Renal replacement at T8
	   1.2 ( 3.7) 
	   1.2 ( 3.7) 
	<0.001

	MV days (median)
	  4.42 [3.00, 7.00]
	  5.20 [3.00, 6.00]
	<0.001

	Intubation rate by center (%)
	  0.20 [0.18, 0.32]
	  0.22 [0.17, 0.32]
	 0.022

	Mortality rate by center (%)
	  0.23 [0.20, 0.27]
	  0.23 [0.20, 0.27]
	<0.001


[bookmark: _Toc100948085]Table S9: Weighted population (using overlap weighting) when comparing early and late intubation using an 8-hour cutoff. Continuous variables are expressed as mean and standard deviation or median and interquartile range.  
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	Outcome
	Overlap weighting
	Criteria for intubation only
	Exposure up to 24h
	Complete case only 
	Early vs late intubation with matching
	Early vs late intubation with weighting

	Number (%) of early-intubated  subjects included
	54 (39%)
	29 (32%)
	67 (36%)
	33 (39%)
	88 (64%)
	32 (23%)

	Mortality, number (%)
	22 (40) vs 15 (27), p= 0.22
	14 (48) vs 9 (30), 
p= 0.28
	29 (43) vs 19 (27), 
p= 0.07
	15 (45) vs 9 (27), 
p= 0.21
	37 (42) vs 39 (44), p= 0.88
	13 (41) vs 14 (42), p= 1

	Hazard ratio
	1.60 (1.009-2.55), 
p= 0.045
	1.87 (1.04-3.37), 
p= 0.04
	1.69 (1.10-2.61), p= 0.01
	1.88 (1.06-3.34), 
p= 0.03
	1.02 (0.65-1.90), 
p= 0.92
	1.06 (0.63-1.80), p= 0.80

	Late intubation among unexposed, number (%)|
	18 (34%)
	12 (43%)
	11 (16%)
	16 (33%)
	88 (100%)
	32 (100%)

	Median day of intubation among late-intubated subjects
	2 [1-3]
	1 [1-2]
	2 [1-3]
	1 [1-2]
	1 [1-2]
	1 [1-3]

	Treatment limitation orders, number (%)
	14 (26) vs 12 (12), p= 0.61
	8 (27) vs 7 (26), 
p= 0.88
	19 (28) vs 19 (28), 
p= 0.98
	9 (29) vs 8 (25), 
p= 0.61
	26 (30) vs 23 (26), p= 0.74
	9 (27) vs 9 (27), p= >0.99

	ICU length of stay (days)
	7 vs 4 (1 to 6)
	7 vs 5 (0 to 7)
	9 vs 4 (1-7)
	9 vs 6 (0 to 7)
	9 vs 10 (-7 to 3)
	9 vs 10 (-9 to 3)

	Hospital length of stay (days)
	12 vs 13 (-8 to 5)
	10 vs 19 (-12 to 7)
	16 vs 16 (-6 to 6)
	18 vs 20 (-11 to 5)
	17 vs 22 (-15 to 4)
	18 vs 22 (-15 to 1)

	Non-respiratory, non-neurologic SOFA score
	8 vs 7 (0 to 2)
	8 vs 7 (-1 to 2)
	7 vs 7 (0 to 2)
	7 vs 7 (-1 to 2)
	-
	-

	Noradrenaline (mcg/kg/min)
	0.65 vs 0.21 (0.19 to 0.70)
	0.69 vs 0.29 (0.12 to 0.70)
	0.69 vs 0.10 (0.35 to 0.80)
	0.67 vs 0.29 (0.11-0.83)
	-
	-

	Lactate (mmol/L)
	      2.3 vs 2.1 (-0.2 to 0.9)
	3.0 vs 2.0 (0.10 to 2.3)
	2.5 vs 1.9 (0.05-1.4)
	2.2 vs 1.9 (-0.4 to 0.8)
	-
	-

	Fluid balance (mL)
	2700 vs 1100 (800-2300)
	3400 vs 1300 (800-3100)
	2700 vs 900 (1200-2400)
	2800 vs 1200 (800-2500)
	-
	-

	Renal replacement  
	35% vs 14% (5-37)
	33 vs 14% (2-36)
	53 vs 13% (13-67)
	34 vs 14% (3-36)
	-
	-



[bookmark: _Toc100948086]Table S10: Outcomes in the sensitivity analyses. Early intubated subjects vs unexposed individuals. *Number of subjects intubated after 8 hours (in the first 2 analyses) or after 24 hours (in the third analysis). | Unexposed refers to subjects not having received intubation in the first 8 hours (or 24 hours in the third analysis). ICU and Hospital length of stay, up to 60 days after ICU admission, and organ dysfunction parameters at 24 hours.  First value shown represents mean (or median) in the treated group, second value shows the mean in the control subjects. 95% confidence intervals for the differences are depicted within parentheses. 
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[bookmark: _Toc100948088]Figure S1: Direct acyclic graph (DAG) for the assessment of early intubation on mortality, ventilator-free days (VFD) and ICU length of stay. In green, on the upper left top, the exposure of interest. In blue, on the upper right top, the outcome of interest. Confounders, which are variables linked both to the exposure and the treatment, are depicted in red (observed), white (adjusted by surrogates) or light grey (unmeasured). Surrogate variables (in dark grey) were used to estimate organ dysfunction. Given the structure of this DAG, only adjustment for the degree of organ dysfunction and ICU culture was required in order to estimate the causal effect of early intubation on mortality, since the additional measured and unmeasured confounders were also linked to the degree of organ dysfunction.
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[bookmark: _Toc100948089]Figure S2: Distribution of covariates in the matched population. Red denotes unexposed subjects while green denotes early intubated individuals. 
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[bookmark: _Toc100948090]Figure S3: Kaplan Meier curves when the adjusted population was created with overlap weighting.
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[bookmark: _Toc100948091]Figure S4: Kaplan Meier curves for the comparison of patients displaying immediate criteria for intubation.
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[bookmark: _Toc100948092]Figure S4: Kaplan Meier curves for the comparison of patients after modifying exposure up to 24 hours.
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[bookmark: _Toc100948093]Figure S5: Kaplan Meier curves for the comparison of patients after carrying out a complete-case analysis.
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[bookmark: _Toc72280977][bookmark: _Toc100948094]Figure S6: Comparison between patients who were intubated early or late (beyond 8 hours) using overlap weighting.
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