Table S1 Variance Inflation Factors (VIF) for baseline variables used in the adjusted models
	Variable
	VIF

	Age
	1.74730825432322

	Gender (Male)
	1.18038740639282

	Race (Black)
	4.14674735445715

	Race (Other)
	8.7190351956071

	Race (White)
	9.43643532134636

	Weight
	1.30569927559457

	COPD
	1.1552650056059

	Myocardial infarction
	1.11519674663221

	Cerebrovascular disease
	1.08919054990253

	Renal failure
	1.19577719120895

	Cancer
	1.2308688525057

	Diabetes
	1.40605518546297

	Liver disease
	1.25570475830304

	pH
	2.03520339233144

	Glucose
	1.50019856091077

	WBC
	1.07411072980581

	Hemoglobin
	1.32436449878703

	Na
	1.10366849206562

	K
	1.25719876679332

	PT
	1.34926174817751

	APTT
	1.27619040872625

	PCO2
	1.50677304642139

	PaO2/FiO2
	1.27727681611109

	Heart rate
	1.45600424251707

	Respiratory rate
	1.44532240210029

	Temperature
	1.3926979152993

	MBP
	1.34018929698642

	SAPS II
	2.05624870195669

	Lactate
	1.80746875140972



Table S2 Sensitivity analysis of the association between log2-EASIX and mortality after excluding patients with non-pulmonary sepsis.
	Character
	crude model
	Model 1
	Model 2
	Model 3

	
	95%CI
	P
	95%CI
	P
	95%CI
	P
	95%CI
	P

	28-day mortality

	As continuous
	1.13(1.07,1.20)
	<0.001
	1.2(1.12,1.28)
	<0.001
	1.19(1.11,1.28)
	<0.001
	1.13(1.04,1.23)
	0.004

	T1
	ref
	
	ref
	
	ref
	
	ref
	

	T2
	1.33(0.93,1.90)
	0.11
	1.22(0.85,1.74)
	0.28
	1.4(0.97,2.02)
	0.07
	1.34(0.92,1.97)
	0.13

	T3
	1.91(1.36,2.69)
	<0.001
	2.19(1.55,3.10)
	<0.001
	2.27(1.56,3.30)
	<0.001
	1.84(1.20,2.80)
	0.005

	p for trend
	
	<0.001
	
	<0.001
	
	<0.001
	
	0.005

	60-day mortality

	As continuous
	1.12(1.06,1.19)
	<0.001
	1.19(1.12,1.26)
	<0.001
	1.18(1.11,1.26)
	<0.001
	1.12(1.04,1.21)
	0.004

	T1
	ref
	
	ref
	
	ref
	
	ref
	

	T2
	1.34(0.97,1.86)
	0.08
	1.21(0.87,1.69)
	0.25
	1.43(1.02,2.00)
	0.04
	1.4(0.98, 1.99)
	0.06

	T3
	1.82(1.33,2.51)
	<0.001
	2.11(1.53,2.92)
	<0.001
	2.21(1.56,3.13)
	<0.001
	1.81(1.22,2.69)
	0.003

	p for trend
	
	<0.001
	
	<0.001
	
	<0.001
	
	0.003

	180-day mortality

	As continuous
	1.11(1.05,1.17)
	<0.001
	1.17(1.10,1.23)
	<0.001
	1.16(1.09,1.23)
	<0.001
	1.1(1.03, 1.19)
	0.01

	T1
	ref
	
	ref
	
	ref
	
	ref
	

	T2
	1.21(0.90,1.63)
	0.21
	1.09(0.80,1.47)
	0.59
	1.26(0.92,1.71)
	0.14
	1.23(0.89,1.70)
	0.21

	T3
	1.7(1.27,2.26)
	<0.001
	1.93(1.44,2.59)
	<0.001
	2.03(1.48,2.78)
	<0.001
	1.68(1.17,2.42)
	0.005

	p for trend
	
	<0.001
	
	<0.001
	
	<0.001
	
	0.01



Crude model: Unadjusted
Model 1:Adjust for age, gender, race, weight.
Model 2: Adjust for age,gender, race, weight, myocardial infarction, cerebrovascular disease, COPD, renal failure, cancer, diabetes, liver disease.
Model 3: Adjust for age,gender, race, weight, myocardial infarction, cerebrovascular disease, COPD, renal failure, cancer, diabetes, liver disease,WBC, Hemoglobin, Na+, K+, pH, Glucose,PT,APTT, PCO2,PaO2/FiO2,lactate,heart rate,respiratory rate,temperature,MBP,SAPSII.



Table S3 Model fit statistics for Latent Class Mixed Models (LCMM) with varying numbers of latent classes
	Trajectory
	AvePP(%)
	Percentage of population by group(%)
	maximum log-likelihood
	AIC
	BIC

	2
	82.37/90.80
	49.0/51.0
	-1324.2
	2672.4
	2716.3

	3
	85.48/83.92/80.92
	44.1/8.7/47.2
	-1306.9
	2647.8
	2709.9

	4
	87.89/79.99/81.48/83.89
	13.3/32.9/9.1/44.8
	-1292.8
	2629.6
	2709.9

	5
	84.41/88.12/67.71/92.46/91.74
	35.0/29.4/28.3/1.4/5.9
	-1238.2
	2530.6
	2629.1

	6
	86.19/72.86/84.19/91.32/90.43/97.82
	16.8/31.5/35.0/5.9/9.4/1.4
	-1222.6
	2509.2
	2626.2



AvePP,Average Posterior Probability;AIC,Akaike information criterion;BIC,Bayesian information criterion

Table S4 Performance metrics of machine learning models for predicting 28-day mortality in ARDS patients.
	Model
	AUC
	95% CI Lower
	95% CI Upper
	Accuracy
	Precision
	Sensitivity
	Specificity
	F1 Score
	Kappa
	Youden's J
	PPV
	NPV

	Logistic
	0.789
	0.738
	0.84
	0.682
	0.538
	0.703
	0.67
	0.609
	0.348
	0.373
	0.538
	0.805

	Decision Tree
	0.702
	0.64
	0.759
	0.675
	0.541
	0.532
	0.754
	0.536
	0.286
	0.285
	0.541
	0.746

	Random Forest
	0.826
	0.776
	0.871
	0.742
	0.603
	0.793
	0.714
	0.685
	0.473
	0.507
	0.603
	0.863

	XGBoost
	0.819
	0.771
	0.864
	0.771
	0.81
	0.459
	0.941
	0.586
	0.444
	0.4
	0.81
	0.761

	LightGBM
	0.814
	0.764
	0.859
	0.717
	0.583
	0.694
	0.729
	0.634
	0.405
	0.423
	0.583
	0.813

	SVM
	0.777
	0.725
	0.827
	0.688
	0.557
	0.577
	0.749
	0.566
	0.323
	0.325
	0.557
	0.764

	ANN
	0.789
	0.736
	0.841
	0.678
	0.533
	0.721
	0.655
	0.613
	0.348
	0.376
	0.533
	0.811




Figure S1 Feature importance ranking derived from the Boruta algorithm.
[image: Figure_bortua_NO_SAPSII]
[bookmark: _GoBack]Figure S2 Decision curve analysis (DCA) and calibration plots of machine learning models. (A) Decision curves showing the net benefit of the seven models in the validation set. (B) Calibration plots comparing predicted probabilities against actual observed outcomes.
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