Supplementary Table 1. Unadjusted log-rank test for ICU mortality of original cohort in MIMIC-IV
	Group
	HR1
	95% CI1
	p-value

	Low BMI
	—
	—
	—

	High BMI
	0.81
	0.75, 0.88
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Supplementary Table 2. Unadjusted log-rank test for In-hospital mortality of original cohort in MIMIC-IV
	Group
	HR1
	95% CI1
	p-value

	Low BMI
	—
	—
	—

	High BMI
	0.80
	0.75, 0.86
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Supplementary Table 3. Unadjusted log-rank test for 28-day mortality of original cohort in MIMIC-IV
	Group
	HR1
	95% CI1
	p-value

	Low BMI
	—
	—
	—

	High BMI
	0.74
	0.69, 0.79
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Supplementary Table 4. Unadjusted log-rank test for ICU mortality of original cohort in eICU
	Group
	HR1
	95% CI1
	p-value

	Low BMI
	—
	—
	—

	High BMI
	0.75
	0.71, 0.80
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Supplementary Table 5. Unadjusted log-rank test for In-hospital mortality of original cohort in eICU
	Group
	HR1
	95% CI1
	p-value

	Low BMI
	—
	—
	—

	High BMI
	0.77
	0.73, 0.81
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Supplementary Table 6. Variance inflation factors of logistic model covariates for ICU mortality in MIMIC-IV
	Covariates
	Variance inflation factor

	Age
	2.09

	Gender
	1.11

	Race
	1.15

	Service unit
	1.89

	SOFA score
	3.36

	SAPS II
	2.53

	Charlson score
	2.55

	MV use
	3.21

	Time of MV initiation
	1.80

	Vasopressor use
	1.66

	Renal replacement therapy
	1.36

	Sedative use
	2.47

	HF
	1.38

	Hypertension
	1.26

	Diabetes
	1.25

	AFIB
	1.15

	Renal
	1.79

	Liver
	1.31

	COPD
	1.14

	CAD
	1.37

	Stroke
	1.20

	MAP
	1.13

	Heart rate
	1.39

	Temperature
	1.25

	Respiratory rate
	1.25

	WBC
	1.12

	Hemoglobin
	1.23

	Platelet
	1.34

	Sodium
	1.17

	Potassium
	1.20

	Chloride
	1.57

	Bicarbonate
	3.26

	BUN
	2.06

	Lactate
	1.61

	Creatinine
	2.55

	pH
	3.18

	PO2
	1.39

	PCO2
	3.03


Supplementary Table 7. Variance inflation factors of logistic model covariates for In-hospital mortality in MIMIC-IV
	Covariates
	Variance inflation factor

	Age
	2.08

	Gender
	1.11

	Race
	1.15

	Service unit
	1.92

	SOFA score
	3.25

	SAPS II
	2.44

	Charlson score
	2.50

	MV use
	3.15

	Time of MV initiation
	1.86

	Vasopressor use
	1.65

	Renal replacement therapy
	1.35

	Sedative use
	2.37

	HF
	1.38

	Hypertension
	1.26

	Diabetes
	1.25

	AFIB
	1.15

	Renal
	1.79

	Liver
	1.32

	COPD
	1.14

	CAD
	1.36

	Stroke
	1.21

	MAP
	1.13

	Heart rate
	1.39

	Temperature
	1.25

	Respiratory rate
	1.25

	WBC
	1.13

	Hemoglobin
	1.23

	Platelet
	1.34

	Sodium
	1.25

	Potassium
	1.21

	Chloride
	1.64

	Bicarbonate
	3.22

	BUN
	2.07

	Lactate
	1.58

	Creatinine
	2.55

	pH
	3.17

	PO2
	1.39

	PCO2
	3.03


Supplementary Table 8. Variance inflation factors of logistic model covariates for 28-day mortality in MIMIC-IV
	Covariates
	Variance inflation factor

	Age
	2.04

	Gender
	1.11

	Race
	1.15

	Service unit
	1.92

	SOFA score
	3.23

	SAPS II
	2.40

	Charlson score
	2.45

	MV use
	3.01

	Time of MV initiation
	1.78

	Vasopressor use
	1.65

	Renal replacement therapy
	1.34

	Sedative use
	2.32

	HF
	1.38

	Hypertension
	1.25

	Diabetes
	1.25

	AFIB
	1.15

	Renal
	1.79

	Liver
	1.32

	COPD
	1.14

	CAD
	1.35

	Stroke
	1.21

	MAP
	1.13

	Heart rate
	1.39

	Temperature
	1.25

	Respiratory rate
	1.26

	WBC
	1.14

	Hemoglobin
	1.23

	Platelet
	1.35

	Sodium
	1.29

	Potassium
	1.21

	Chloride
	1.69

	Bicarbonate
	3.25

	BUN
	2.06

	Lactate
	1.58

	Creatinine
	2.55

	pH
	3.15

	PO2
	1.40

	PCO2
	3.05


Supplementary Table 9. Variance inflation factors of logistic model covariates for ICU mortality in eICU
	Covariates
	Variance inflation factor

	Age
	1.99

	Gender
	1.06

	Race
	1.10

	Service unit
	1.06

	SOFA score
	2.96

	SAPS II
	2.34

	Charlson score
	2.44

	MV use
	1.29

	Vasopressor use
	1.65

	Renal replacement therapy
	1.30

	Sedative use
	1.50

	HF
	1.75

	Hypertension
	1.17

	Diabetes
	1.18

	AFIB
	1.13

	Renal
	1.53

	Liver
	1.15

	COPD
	1.19

	CAD
	1.77

	Stroke
	1.16

	MAP
	1.13

	Heart rate
	1.28

	Temperature
	1.13

	Respiratory rate
	1.14

	WBC
	1.09

	Hemoglobin
	1.12

	Platelet
	1.24

	Sodium
	4.12

	Potassium
	1.26

	Chloride
	4.82

	Bicarbonate
	2.64

	BUN
	1.94

	Lactate
	1.59

	Creatinine
	2.39


Supplementary Table 10. Variance inflation factors of logistic model covariates for In-hospital mortality in eICU
	Covariates
	Variance inflation factor

	Age
	1.99

	Gender
	1.06

	Race
	1.10

	Service unit
	1.06

	SOFA score
	2.81

	SAPS II
	2.30

	Charlson score
	2.44

	MV use
	1.38

	Vasopressor use
	1.59

	Renal replacement therapy
	1.31

	Sedative use
	1.53

	HF
	1.76

	Hypertension
	1.16

	Diabetes
	1.18

	AFIB
	1.12

	Renal
	1.53

	Liver
	1.14

	COPD
	1.19

	CAD
	1.78

	Stroke
	1.16

	MAP
	1.14

	Heart rate
	1.28

	Temperature
	1.12

	Respiratory rate
	1.14

	WBC
	1.10

	Hemoglobin
	1.12

	Platelet
	1.24

	Sodium
	4.26

	Potassium
	1.25

	Chloride
	5.01

	Bicarbonate
	2.67

	BUN
	1.97

	Lactate
	1.47

	Creatinine
	2.44


Supplementary Table 11. Multivariate Cox model adjusted with all covariates for ICU mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.84
	0.76, 0.92
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.86
	0.79, 0.95
	0.002

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.06
	0.79, 1.43
	0.698

	White
	1.15
	0.88, 1.50
	0.306

	Other
	1.53
	1.17, 2.02
	0.002

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.30
	1.14, 1.48
	<0.001

	NICU
	1.02
	0.78, 1.32
	0.894

	SICU
	0.88
	0.76, 1.01
	0.07

	SOFA score
	1.06
	1.04, 1.08
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	Charlson score
	1.08
	1.05, 1.10
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.50
	1.22, 1.84
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.72, 0.93
	0.002

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.09
	0.92, 1.30
	0.332

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.12, 1.59
	0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.89, 1.10
	0.836

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.95, 1.17
	0.327

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.14, 1.41
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	1.03, 1.30
	0.012

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.22
	1.07, 1.38
	0.003

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.73, 0.98
	0.027

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.85, 1.06
	0.367

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.82, 1.02
	0.099

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.77, 0.98
	0.028

	MAP
	1.00
	1.00, 1.00
	0.164

	Heart rate
	1.00
	1.00, 1.00
	0.079

	Temperature
	0.89
	0.85, 0.93
	<0.001

	Respiratory rate
	1.00
	1.00, 1.01
	0.196

	WBC
	1.00
	1.00, 1.01
	0.011

	Hemoglobin
	1.02
	1.00, 1.04
	0.019

	Platelet
	1.00
	1.00, 1.00
	0.631

	Sodium
	1.00
	1.00, 1.00
	0.118

	Potassium
	0.97
	0.92, 1.02
	0.252

	Chloride
	0.98
	0.97, 0.99
	<0.001

	Bicarbonate
	1.00
	0.98, 1.01
	0.592

	BUN
	1.00
	1.00, 1.01
	0.004

	Lactate
	1.05
	1.03, 1.07
	<0.001

	Creatinine
	0.99
	0.95, 1.03
	0.645

	pH
	0.70
	0.37, 1.31
	0.261

	PO2
	1.00
	1.00, 1.00
	0.004

	PCO2
	1.00
	0.99, 1.00
	0.165

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 12. Multivariate Cox model adjusted with covariates selected by uni-variable analyses for ICU mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.80
	0.74, 0.87
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.88
	0.81, 0.96
	0.004

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.13
	0.85, 1.51
	0.397

	White
	1.23
	0.95, 1.59
	0.123

	Other
	1.59
	1.22, 2.08
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.32
	1.17, 1.48
	<0.001

	NICU
	1.03
	0.81, 1.31
	0.826

	SICU
	0.89
	0.78, 1.02
	0.085

	SOFA score
	1.06
	1.04, 1.08
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	Charlson score
	1.07
	1.05, 1.10
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.78, 0.98
	0.018

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	0.96, 1.33
	0.148

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.43
	1.28, 1.60
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.94, 1.14
	0.491

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.12, 1.42
	<0.001

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.76, 1.01
	0.066

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.84, 1.05
	0.255

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.81, 0.99
	0.029

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.86
	0.76, 0.97
	0.018

	MAP
	1.00
	1.00, 1.00
	0.135

	Heart rate
	1.00
	1.00, 1.00
	0.07

	Temperature
	0.89
	0.86, 0.93
	<0.001

	Respiratory rate
	1.01
	1.00, 1.01
	0.034

	WBC
	1.00
	1.00, 1.01
	0.047

	Hemoglobin
	1.02
	1.00, 1.04
	0.031

	Platelet
	1.00
	1.00, 1.00
	0.764

	Potassium
	0.98
	0.93, 1.03
	0.423

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	1.00
	0.98, 1.01
	0.611

	BUN
	1.00
	1.00, 1.00
	0.029

	Lactate
	1.05
	1.03, 1.07
	<0.001

	Creatinine
	0.99
	0.95, 1.03
	0.595

	pH
	0.63
	0.35, 1.15
	0.133

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.115

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 13. Multivariate Cox model adjusted with covariates selected by random forest algorithm for ICU mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.75, 0.89
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.078

	PO2
	1.00
	1.00, 1.00
	<0.001

	pH
	0.60
	0.33, 1.10
	0.097

	Creatinine
	0.99
	0.95, 1.02
	0.476

	Lactate
	1.05
	1.03, 1.07
	<0.001

	BUN
	1.00
	1.00, 1.00
	0.05

	Bicarbonate
	1.00
	0.98, 1.01
	0.656

	Chloride
	0.98
	0.97, 0.99
	<0.001

	Potassium
	0.98
	0.93, 1.03
	0.351

	Sodium
	1.00
	1.00, 1.00
	0.073

	Platelet
	1.00
	1.00, 1.00
	0.514

	Hemoglobin
	1.02
	1.00, 1.04
	0.068

	WBC
	1.00
	1.00, 1.01
	0.043

	Respiratory rate
	1.01
	1.00, 1.01
	0.052

	Temperature
	0.89
	0.86, 0.93
	<0.001

	Heart rate
	1.00
	1.00, 1.00
	0.078

	MAP
	1.00
	1.00, 1.00
	0.185

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.86
	0.76, 0.97
	0.011

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.82, 1.00
	0.061

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.84, 1.04
	0.237

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.76, 1.01
	0.068

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.24
	1.10, 1.40
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	1.05, 1.30
	0.005

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	0.96, 1.17
	0.248

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.92, 1.12
	0.732

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.32
	1.12, 1.55
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	0.97, 1.34
	0.115

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.78, 0.98
	0.017

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	0.96, 1.33
	0.152

	Charlson score
	1.07
	1.05, 1.09
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.06
	1.04, 1.08
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.31
	1.17, 1.47
	<0.001

	NICU
	0.97
	0.76, 1.24
	0.828

	SICU
	0.87
	0.77, 1.00
	0.047

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.16
	0.87, 1.55
	0.314

	White
	1.23
	0.95, 1.60
	0.112

	Other
	1.61
	1.23, 2.10
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 14. Multivariate logistic model adjusted with all covariates for ICU mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.89
	0.79, 0.99
	0.031

	Age
	1.01
	1.00, 1.01
	0.05

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.84
	0.75, 0.93
	0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.95
	0.67, 1.38
	0.792

	White
	0.98
	0.71, 1.36
	0.882

	Other
	1.49
	1.08, 2.09
	0.018

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.54
	1.32, 1.80
	<0.001

	NICU
	2.05
	1.49, 2.80
	<0.001

	SICU
	1.27
	1.08, 1.49
	0.005

	SOFA score
	1.09
	1.07, 1.12
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.10
	1.07, 1.13
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	2.25
	1.75, 2.89
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.064

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.71, 0.94
	0.006

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.69, 1.11
	0.261

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.35
	1.09, 1.66
	0.005

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.83, 1.07
	0.333

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.99, 1.26
	0.075

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.14, 1.47
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.86, 1.13
	0.804

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.91, 1.25
	0.426

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.74, 1.07
	0.212

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.76, 1.00
	0.053

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.89, 1.15
	0.856

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.53
	0.45, 0.62
	<0.001

	MAP
	1.00
	1.00, 1.01
	0.114

	Heart rate
	1.00
	1.00, 1.01
	0.002

	Temperature
	0.84
	0.80, 0.89
	<0.001

	Respiratory rate
	1.02
	1.02, 1.03
	<0.001

	WBC
	1.00
	1.00, 1.01
	0.113

	Hemoglobin
	1.03
	1.01, 1.06
	0.011

	Platelet
	1.00
	1.00, 1.00
	0.01

	Sodium
	1.00
	1.00, 1.01
	0.16

	Potassium
	0.88
	0.83, 0.94
	<0.001

	Chloride
	0.97
	0.97, 0.98
	<0.001

	Bicarbonate
	1.00
	0.98, 1.01
	0.684

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.09
	1.06, 1.12
	<0.001

	Creatinine
	0.94
	0.89, 0.99
	0.014

	pH
	0.49
	0.22, 1.09
	0.079

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.257

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 15. Multivariate logistic model adjusted with covariates selected by uni-variable analyses for ICU mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.83
	0.75, 0.93
	<0.001

	Age
	1.01
	1.00, 1.01
	0.036

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.84
	0.75, 0.93
	0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.97
	0.68, 1.39
	0.853

	White
	1.02
	0.75, 1.42
	0.88

	Other
	1.56
	1.13, 2.19
	0.008

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.61
	1.38, 1.89
	<0.001

	NICU
	2.23
	1.63, 3.03
	<0.001

	SICU
	1.35
	1.15, 1.59
	<0.001

	SOFA score
	1.09
	1.07, 1.12
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.07
	1.04, 1.10
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	2.26
	1.76, 2.90
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.057

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.72, 0.95
	0.009

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.71, 1.14
	0.364

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.35
	1.10, 1.66
	0.004

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.82, 1.06
	0.263

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.93, 1.27
	0.309

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.73, 1.05
	0.157

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.75, 1.00
	0.043

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.93, 1.20
	0.425

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.51
	0.43, 0.59
	<0.001

	Heart rate
	1.01
	1.00, 1.01
	<0.001

	Temperature
	0.83
	0.79, 0.88
	<0.001

	Respiratory rate
	1.03
	1.02, 1.03
	<0.001

	WBC
	1.00
	1.00, 1.01
	0.107

	Platelet
	1.00
	1.00, 1.00
	0.024

	Chloride
	0.98
	0.97, 0.99
	<0.001

	Bicarbonate
	0.99
	0.98, 1.00
	0.196

	BUN
	1.00
	1.00, 1.01
	0.009

	Lactate
	1.09
	1.06, 1.12
	<0.001

	Creatinine
	0.94
	0.89, 0.98
	0.009

	pH
	0.75
	0.43, 1.31
	0.306

	PO2
	1.00
	1.00, 1.00
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 16. Multivariate logistic model adjusted with covariates selected by random forest algorithm for ICU mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.88
	0.79, 0.97
	0.01

	PCO2
	1.00
	0.99, 1.00
	0.194

	PO2
	1.00
	1.00, 1.00
	<0.001

	pH
	0.48
	0.22, 1.01
	0.053

	Creatinine
	0.92
	0.88, 0.97
	<0.001

	Lactate
	1.08
	1.06, 1.11
	<0.001

	BUN
	1.00
	1.00, 1.01
	<0.001

	Bicarbonate
	1.00
	0.98, 1.01
	0.888

	Chloride
	0.97
	0.96, 0.98
	<0.001

	Potassium
	0.89
	0.84, 0.95
	<0.001

	Sodium
	1.00
	1.00, 1.01
	0.108

	Platelet
	1.00
	1.00, 1.00
	0.003

	Hemoglobin
	1.03
	1.01, 1.05
	0.012

	WBC
	1.00
	1.00, 1.00
	0.803

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	Temperature
	0.84
	0.80, 0.88
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.081

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.51
	0.44, 0.59
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.89, 1.12
	0.996

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.75, 0.97
	0.015

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.74, 1.04
	0.126

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.97, 1.29
	0.12

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.87, 1.11
	0.77

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.01, 1.26
	0.033

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.81, 1.02
	0.119

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.08, 1.56
	0.006

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.69, 1.06
	0.154

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.86
	0.76, 0.98
	0.022

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.78
	0.65, 0.94
	0.008

	Charlson score
	1.09
	1.06, 1.11
	<0.001

	SAPS II
	1.03
	1.02, 1.03
	<0.001

	SOFA score
	1.10
	1.08, 1.13
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.41
	1.23, 1.63
	<0.001

	NICU
	2.14
	1.61, 2.82
	<0.001

	SICU
	1.32
	1.13, 1.54
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.00
	0.72, 1.41
	0.995

	White
	1.02
	0.76, 1.39
	0.912

	Other
	1.52
	1.12, 2.10
	0.008

	Age
	1.00
	1.00, 1.01
	0.055

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 17. Multivariate Cox model adjusted with all covariates for In-hospital mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.83
	0.77, 0.90
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.89
	0.82, 0.97
	0.005

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.95
	0.72, 1.24
	0.705

	White
	1.05
	0.83, 1.34
	0.662

	Other
	1.47
	1.15, 1.88
	0.002

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.40
	1.25, 1.58
	<0.001

	NICU
	1.40
	1.11, 1.76
	0.004

	SICU
	1.00
	0.89, 1.14
	0.938

	SOFA score
	1.06
	1.04, 1.08
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	Charlson score
	1.08
	1.06, 1.10
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.46
	1.21, 1.75
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.078

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.84, 1.04
	0.203

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	0.99, 1.37
	0.074

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.37
	1.17, 1.61
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.08
	0.74

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.95, 1.15
	0.333

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.19
	1.08, 1.31
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.93, 1.14
	0.629

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	1.05, 1.31
	0.006

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.72, 0.93
	0.002

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.82, 1.01
	0.086

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.97
	0.88, 1.07
	0.561

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.71
	0.63, 0.79
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.354

	Heart rate
	1.00
	1.00, 1.00
	0.012

	Temperature
	0.89
	0.85, 0.92
	<0.001

	Respiratory rate
	1.01
	1.00, 1.02
	0.003

	WBC
	1.00
	1.00, 1.01
	0.013

	Hemoglobin
	1.02
	1.00, 1.04
	0.013

	Platelet
	1.00
	1.00, 1.00
	0.129

	Sodium
	1.00
	1.00, 1.00
	0.048

	Potassium
	0.94
	0.89, 0.99
	0.011

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	1.00
	0.99, 1.01
	0.79

	BUN
	1.00
	1.00, 1.01
	<0.001

	Lactate
	1.05
	1.03, 1.07
	<0.001

	Creatinine
	0.98
	0.94, 1.01
	0.199

	pH
	0.71
	0.40, 1.26
	0.243

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.313

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 18. Multivariate Cox model adjusted with covariates selected by uni-variable analyses for In-hospital mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.76, 0.88
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.90
	0.83, 0.97
	0.004

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.97
	0.75, 1.24
	0.784

	White
	1.06
	0.85, 1.33
	0.583

	Other
	1.47
	1.17, 1.84
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.35
	1.21, 1.49
	<0.001

	NICU
	1.36
	1.10, 1.67
	0.004

	SICU
	0.99
	0.88, 1.11
	0.887

	SOFA score
	1.06
	1.05, 1.08
	<0.001

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	Charlson score
	1.08
	1.06, 1.10
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.91, 1.10
	0.964

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.02, 1.37
	0.03

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.32
	1.20, 1.45
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.94, 1.12
	0.54

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.07, 1.31
	0.001

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.81
	0.72, 0.91
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.85, 1.02
	0.146

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.97
	0.89, 1.06
	0.521

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.71
	0.64, 0.79
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.724

	Heart rate
	1.00
	1.00, 1.00
	<0.001

	Temperature
	0.89
	0.86, 0.92
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.00
	0.662

	Hemoglobin
	1.03
	1.01, 1.04
	0.001

	Platelet
	1.00
	1.00, 1.00
	0.133

	Potassium
	0.96
	0.92, 1.00
	0.047

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	1.00
	0.99, 1.01
	0.551

	BUN
	1.00
	1.00, 1.01
	<0.001

	Lactate
	1.05
	1.03, 1.06
	<0.001

	Creatinine
	0.97
	0.94, 1.00
	0.03

	pH
	0.61
	0.36, 1.03
	0.064

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.284

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 19. Multivariate Cox model adjusted with covariates selected by random forest algorithm for In-hospital mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.83
	0.77, 0.89
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.27

	PO2
	1.00
	1.00, 1.00
	<0.001

	pH
	0.61
	0.36, 1.04
	0.071

	Creatinine
	0.96
	0.93, 0.99
	0.019

	Lactate
	1.05
	1.03, 1.06
	<0.001

	BUN
	1.00
	1.00, 1.00
	<0.001

	Bicarbonate
	1.00
	0.99, 1.01
	0.936

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Potassium
	0.95
	0.91, 1.00
	0.039

	Sodium
	1.00
	1.00, 1.00
	0.013

	Platelet
	1.00
	1.00, 1.00
	0.128

	Hemoglobin
	1.02
	1.01, 1.04
	0.004

	WBC
	1.00
	1.00, 1.00
	0.707

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	Temperature
	0.89
	0.86, 0.92
	<0.001

	Heart rate
	1.00
	1.00, 1.00
	0.001

	MAP
	1.00
	1.00, 1.00
	0.761

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.71
	0.64, 0.79
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.07
	0.707

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.85, 1.02
	0.148

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.73, 0.92
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	1.06, 1.30
	0.002

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.90, 1.09
	0.858

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.97, 1.14
	0.211

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.94, 1.11
	0.593

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.39
	1.21, 1.60
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.02, 1.37
	0.028

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.91, 1.10
	0.974

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.81, 1.07
	0.309

	Charlson score
	1.08
	1.06, 1.10
	<0.001

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	SOFA score
	1.06
	1.04, 1.08
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.34
	1.21, 1.49
	<0.001

	NICU
	1.35
	1.09, 1.66
	0.005

	SICU
	0.99
	0.88, 1.11
	0.804

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.99
	0.77, 1.27
	0.943

	White
	1.07
	0.86, 1.33
	0.564

	Other
	1.48
	1.18, 1.86
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 20. Multivariate logistic model adjusted with all covariates for In-hospital mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.83
	0.75, 0.92
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.86
	0.78, 0.95
	0.004

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.95
	0.68, 1.33
	0.747

	White
	1.04
	0.77, 1.41
	0.8

	Other
	1.67
	1.23, 2.29
	0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.78
	1.54, 2.07
	<0.001

	NICU
	2.32
	1.73, 3.09
	<0.001

	SICU
	1.47
	1.26, 1.71
	<0.001

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.12
	1.09, 1.15
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.93
	1.52, 2.44
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.008

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.82, 1.07
	0.327

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.77, 1.23
	0.834

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.07, 1.57
	0.008

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.85, 1.07
	0.425

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.96, 1.22
	0.176

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.13, 1.42
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.89, 1.15
	0.816

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.99, 1.33
	0.061

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.76
	0.64, 0.90
	0.002

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.81, 1.05
	0.217

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.09
	0.96, 1.23
	0.175

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.49
	0.42, 0.57
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.12

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	Temperature
	0.85
	0.81, 0.89
	<0.001

	Respiratory rate
	1.02
	1.02, 1.03
	<0.001

	WBC
	1.01
	1.00, 1.01
	0.021

	Hemoglobin
	1.01
	0.99, 1.03
	0.383

	Platelet
	1.00
	1.00, 1.00
	0.024

	Sodium
	1.00
	1.00, 1.01
	0.084

	Potassium
	0.86
	0.81, 0.92
	<0.001

	Chloride
	0.98
	0.97, 0.99
	<0.001

	Bicarbonate
	0.99
	0.98, 1.01
	0.343

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.09
	1.06, 1.12
	<0.001

	Creatinine
	0.95
	0.90, 0.99
	0.024

	pH
	0.73
	0.34, 1.57
	0.42

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.265

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 21. Multivariate logistic model adjusted with covariates selected by uni-variable analyses for In-hospital mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.78
	0.70, 0.86
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.85
	0.76, 0.94
	0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.97
	0.70, 1.37
	0.883

	White
	1.10
	0.82, 1.49
	0.545

	Other
	1.75
	1.29, 2.41
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.88
	1.62, 2.18
	<0.001

	NICU
	2.52
	1.89, 3.35
	<0.001

	SICU
	1.57
	1.35, 1.83
	<0.001

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.10
	1.08, 1.13
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.94
	1.53, 2.46
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.007

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.83, 1.08
	0.419

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.79, 1.25
	0.942

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.07, 1.57
	0.007

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.85, 1.07
	0.393

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	1.00, 1.34
	0.046

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.75
	0.63, 0.89
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.81, 1.05
	0.203

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.00, 1.27
	0.051

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.47
	0.41, 0.55
	<0.001

	Heart rate
	1.01
	1.00, 1.01
	<0.001

	Temperature
	0.84
	0.80, 0.88
	<0.001

	Respiratory rate
	1.03
	1.02, 1.03
	<0.001

	WBC
	1.01
	1.00, 1.01
	0.022

	Platelet
	1.00
	1.00, 1.00
	0.054

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	0.99
	0.98, 1.00
	0.063

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.09
	1.07, 1.12
	<0.001

	Creatinine
	0.94
	0.90, 0.99
	0.015

	pH
	1.20
	0.71, 2.04
	0.5

	PO2
	1.00
	1.00, 1.00
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 22. Multivariate logistic model adjusted with covariates selected by random forest algorithm for In-hospital mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.84
	0.77, 0.91
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.293

	PO2
	1.00
	1.00, 1.00
	<0.001

	pH
	0.69
	0.35, 1.39
	0.301

	Creatinine
	0.92
	0.88, 0.96
	<0.001

	Lactate
	1.09
	1.06, 1.11
	<0.001

	BUN
	1.01
	1.00, 1.01
	<0.001

	Bicarbonate
	1.00
	0.98, 1.01
	0.569

	Chloride
	0.97
	0.96, 0.98
	<0.001

	Potassium
	0.88
	0.84, 0.93
	<0.001

	Sodium
	1.01
	1.00, 1.02
	0.101

	Platelet
	1.00
	1.00, 1.00
	0.035

	Hemoglobin
	1.00
	0.98, 1.02
	0.825

	WBC
	1.00
	1.00, 1.01
	0.297

	Respiratory rate
	1.03
	1.02, 1.03
	<0.001

	Temperature
	0.85
	0.81, 0.89
	<0.001

	Heart rate
	1.01
	1.00, 1.01
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.414

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.48
	0.42, 0.55
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	1.00, 1.23
	0.052

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.84, 1.05
	0.274

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.75
	0.64, 0.87
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.01, 1.30
	0.036

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.88, 1.10
	0.743

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	1.01, 1.24
	0.032

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.97
	0.88, 1.08
	0.581

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.13, 1.56
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.76, 1.15
	0.532

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.91, 1.13
	0.825

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.75, 1.03
	0.113

	Charlson score
	1.12
	1.10, 1.14
	<0.001

	SAPS II
	1.03
	1.02, 1.03
	<0.001

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.62
	1.43, 1.84
	<0.001

	NICU
	2.21
	1.71, 2.85
	<0.001

	SICU
	1.47
	1.28, 1.69
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.96
	0.71, 1.31
	0.806

	White
	1.06
	0.81, 1.39
	0.698

	Other
	1.63
	1.24, 2.17
	<0.001

	Age
	1.01
	1.00, 1.01
	0.003

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 23. Multivariate Cox model adjusted with all covariates for 28-day mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.76, 0.89
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.92
	0.85, 1.00
	0.039

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.97
	0.75, 1.25
	0.8

	White
	1.01
	0.81, 1.27
	0.917

	Other
	1.44
	1.14, 1.83
	0.002

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.62
	1.44, 1.82
	<0.001

	NICU
	1.94
	1.54, 2.43
	<0.001

	SICU
	1.27
	1.12, 1.44
	<0.001

	SOFA score
	1.09
	1.07, 1.10
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	Charlson score
	1.10
	1.08, 1.13
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.76
	1.47, 2.10
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.545

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.89, 1.09
	0.788

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.09
	0.92, 1.28
	0.327

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.04, 1.41
	0.012

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.08
	0.701

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.96, 1.15
	0.262

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.11, 1.33
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.95, 1.16
	0.367

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.02, 1.28
	0.017

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.70, 0.91
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.84, 1.02
	0.111

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	1.01, 1.22
	0.039

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.62
	0.56, 0.69
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.346

	Heart rate
	1.00
	1.00, 1.01
	0.002

	Temperature
	0.89
	0.86, 0.93
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.01
	0.002

	Hemoglobin
	1.02
	1.00, 1.04
	0.033

	Platelet
	1.00
	1.00, 1.00
	0.02

	Sodium
	1.00
	1.00, 1.00
	0.021

	Potassium
	0.91
	0.86, 0.95
	<0.001

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	1.00
	0.99, 1.02
	0.637

	BUN
	1.00
	1.00, 1.01
	<0.001

	Lactate
	1.06
	1.04, 1.07
	<0.001

	Creatinine
	0.96
	0.93, 1.00
	0.032

	pH
	0.59
	0.34, 1.04
	0.07

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.0
	0.99, 1.00
	0.016

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 24. Multivariate Cox model adjusted with covariates selected by uni-variable analyses for 28-day mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.79
	0.74, 0.85
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.94
	0.88, 1.01
	0.088

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.03
	0.82, 1.29
	0.823

	White
	1.06
	0.86, 1.30
	0.604

	Other
	1.49
	1.21, 1.85
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.48
	1.34, 1.64
	<0.001

	NICU
	1.87
	1.54, 2.28
	<0.001

	SICU
	1.22
	1.09, 1.36
	<0.001

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	Charlson score
	1.12
	1.10, 1.14
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	0.97, 1.16
	0.173

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.96, 1.29
	0.155

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.29
	1.19, 1.41
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.93, 1.08
	0.943

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.10, 1.32
	<0.001

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.71, 0.88
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.96
	0.88, 1.05
	0.34

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	1.06, 1.24
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.64
	0.58, 0.70
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.993

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	Temperature
	0.88
	0.86, 0.91
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.00
	0.077

	Hemoglobin
	1.02
	1.00, 1.03
	0.024

	Platelet
	1.00
	1.00, 1.00
	0.009

	Potassium
	0.92
	0.88, 0.96
	<0.001

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	1.01
	1.00, 1.02
	0.145

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.06
	1.04, 1.07
	<0.001

	Creatinine
	0.95
	0.92, 0.98
	<0.001

	pH
	0.58
	0.35, 0.96
	0.033

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.041

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 25. Multivariate Cox model adjusted with covariates selected by random forest algorithm for 28-day mortality in MIMIC-IV cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.80
	0.75, 0.86
	<0.001

	PCO2
	1.00
	0.99, 1.00
	0.037

	PO2
	1.00
	1.00, 1.00
	<0.001

	pH
	0.57
	0.35, 0.95
	0.03

	Creatinine
	0.95
	0.92, 0.98
	<0.001

	Lactate
	1.05
	1.04, 1.07
	<0.001

	BUN
	1.00
	1.00, 1.01
	<0.001

	Bicarbonate
	1.01
	1.00, 1.02
	0.285

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Potassium
	0.92
	0.88, 0.96
	<0.001

	Sodium
	1.00
	1.00, 1.00
	0.002

	Platelet
	1.00
	1.00, 1.00
	0.007

	Hemoglobin
	1.02
	1.00, 1.03
	0.051

	WBC
	1.00
	1.00, 1.00
	0.092

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	Temperature
	0.88
	0.86, 0.91
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.922

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.63
	0.57, 0.70
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	1.06, 1.25
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.96
	0.88, 1.05
	0.355

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.71, 0.89
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.19
	1.08, 1.31
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.92, 1.09
	0.977

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	1.02, 1.19
	0.014

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.92, 1.08
	0.992

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.12, 1.44
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.97, 1.30
	0.137

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	0.97, 1.16
	0.184

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.90, 1.16
	0.75

	Charlson score
	1.12
	1.10, 1.14
	<0.001

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.47
	1.33, 1.63
	<0.001

	NICU
	1.85
	1.52, 2.25
	<0.001

	SICU
	1.21
	1.08, 1.35
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.04
	0.83, 1.31
	0.743

	White
	1.05
	0.85, 1.29
	0.651

	Other
	1.49
	1.20, 1.84
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 26. Multivariate logistic model adjusted with all covariates for 28-day mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.75
	0.68, 0.83
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.90
	0.81, 1.00
	0.048

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.96
	0.69, 1.35
	0.822

	White
	1.00
	0.75, 1.36
	0.977

	Other
	1.64
	1.21, 2.23
	0.002

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.89
	1.64, 2.19
	<0.001

	NICU
	2.22
	1.66, 2.94
	<0.001

	SICU
	1.36
	1.17, 1.58
	<0.001

	SOFA score
	1.10
	1.08, 1.13
	<0.001

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	Charlson score
	1.15
	1.12, 1.18
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.91
	1.52, 2.41
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.672

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.89, 1.15
	0.837

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.85, 1.36
	0.558

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.05, 1.54
	0.013

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.89, 1.13
	0.98

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.97, 1.21
	0.166

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.10, 1.38
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.92, 1.18
	0.542

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.04, 1.39
	0.011

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.73
	0.62, 0.87
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.80, 1.04
	0.154

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	1.02, 1.30
	0.02

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.50
	0.44, 0.58
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.241

	Heart rate
	1.00
	1.00, 1.01
	0.017

	Temperature
	0.85
	0.81, 0.90
	<0.001

	Respiratory rate
	1.02
	1.01, 1.03
	<0.001

	WBC
	1.01
	1.00, 1.01
	<0.001

	Hemoglobin
	1.02
	1.00, 1.04
	0.107

	Platelet
	1.00
	1.00, 1.00
	0.001

	Sodium
	1.00
	1.00, 1.01
	0.096

	Potassium
	0.87
	0.82, 0.93
	<0.001

	Chloride
	0.98
	0.97, 0.99
	<0.001

	Bicarbonate
	1.01
	0.99, 1.02
	0.491

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.10
	1.07, 1.13
	<0.001

	Creatinine
	0.94
	0.90, 0.99
	0.02

	pH
	0.54
	0.26, 1.16
	0.115

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	0.99
	0.99, 1.00
	0.009

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 27. Multivariate logistic model adjusted with covariates selected by uni-variable analyses for 28-day mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.71
	0.64, 0.78
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.89
	0.81, 0.99
	0.026

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.99
	0.71, 1.39
	0.963

	White
	1.06
	0.79, 1.43
	0.691

	Other
	1.73
	1.28, 2.35
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.99
	1.72, 2.30
	<0.001

	NICU
	2.43
	1.83, 3.21
	<0.001

	SICU
	1.46
	1.26, 1.70
	<0.001

	SOFA score
	1.10
	1.08, 1.13
	<0.001

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	Charlson score
	1.13
	1.10, 1.16
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.93
	1.53, 2.43
	<0.001

	Time of MV initiation
	1.00
	1.00, 1.00
	0.685

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.90, 1.16
	0.693

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.09
	0.87, 1.38
	0.445

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.06, 1.54
	0.012

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.89, 1.12
	0.984

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.22
	1.06, 1.41
	0.006

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.72
	0.61, 0.86
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.81, 1.04
	0.166

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.19
	1.06, 1.34
	0.004

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.49
	0.42, 0.56
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	0.006

	Temperature
	0.85
	0.80, 0.89
	<0.001

	Respiratory rate
	1.02
	1.01, 1.03
	<0.001

	WBC
	1.01
	1.00, 1.01
	<0.001

	Platelet
	1.00
	1.00, 1.00
	0.003

	Chloride
	0.98
	0.98, 0.99
	<0.001

	Bicarbonate
	0.99
	0.98, 1.01
	0.293

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.10
	1.07, 1.13
	<0.001

	Creatinine
	0.94
	0.90, 0.99
	0.017

	pH
	1.29
	0.77, 2.18
	0.332

	PO2
	1.00
	1.00, 1.00
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 28. Multivariate logistic model adjusted with covariates selected by random forest algorithm for 28-day mortality in MIMIC-IV cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.74
	0.68, 0.81
	<0.001

	PCO2
	0.99
	0.99, 1.00
	0.014

	PO2
	1.00
	1.00, 1.00
	<0.001

	pH
	0.49
	0.25, 0.96
	0.037

	Creatinine
	0.92
	0.88, 0.96
	<0.001

	Lactate
	1.09
	1.06, 1.11
	<0.001

	BUN
	1.01
	1.00, 1.01
	<0.001

	Bicarbonate
	1.01
	1.0, 1.02
	0.214

	Chloride
	0.97
	0.96, 0.98
	<0.001

	Potassium
	0.89
	0.84, 0.94
	<0.001

	Sodium
	1.01
	1.00, 1.02
	0.152

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Hemoglobin
	1.01
	0.99, 1.03
	0.231

	WBC
	1.00
	1.00, 1.01
	0.04

	Respiratory rate
	1.02
	1.02, 1.03
	<0.001

	Temperature
	0.84
	0.81, 0.88
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	MAP
	1.00
	1.00, 1.00
	0.917

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.52
	0.46, 0.60
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.19
	1.08, 1.32
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.96
	0.86, 1.07
	0.49

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.73
	0.63, 0.85
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.09, 1.39
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.89, 1.11
	0.881

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	1.04, 1.27
	0.005

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.92, 1.12
	0.735

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.14, 1.55
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.85, 1.27
	0.72

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	0.98, 1.22
	0.093

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.84, 1.14
	0.828

	Charlson score
	1.16
	1.14, 1.19
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	SOFA score
	1.11
	1.08, 1.13
	<0.001

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	1.67
	1.48, 1.88
	<0.001

	NICU
	2.13
	1.66, 2.73
	<0.001

	SICU
	1.30
	1.14, 1.48
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.02
	0.77, 1.36
	0.901

	White
	1.03
	0.80, 1.34
	0.822

	Other
	1.63
	1.25, 2.15
	<0.001

	Age
	1.01
	1.01, 1.02
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 29. Multivariate Cox model adjusted with all covariates for ICU mortality in eICU cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.83
	0.77, 0.89
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.94
	0.88, 1.01
	0.078

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.66
	0.51, 0.86
	0.002

	White
	0.82
	0.65, 1.04
	0.099

	Other
	0.77
	0.59, 0.99
	0.044

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.97
	0.89, 1.06
	0.529

	NICU
	0.91
	0.74, 1.12
	0.374

	SICU
	0.76
	0.65, 0.88
	<0.001

	SOFA score
	1.03
	1.01, 1.04
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.09
	1.07, 1.11
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.65
	0.59, 0.73
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.76, 0.91
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.80, 1.03
	0.133

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.38
	1.28, 1.50
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.94, 1.13
	0.501

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.06, 1.22
	<0.001

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.05, 1.22
	0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.79, 0.91
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	1.02, 1.22
	0.017

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.78, 0.96
	0.008

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.99, 1.16
	0.106

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.90, 1.08
	0.77

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.97, 1.17
	0.187

	MAP
	1.00
	1.00, 1.00
	0.002

	Heart rate
	1.00
	1.00, 1.00
	0.002

	Temperature
	0.91
	0.89, 0.93
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.01
	<0.001

	Hemoglobin
	1.00
	0.98, 1.01
	0.694

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Sodium
	1.00
	0.99, 1.01
	0.893

	Potassium
	1.04
	1.0, 1.09
	0.086

	Chloride
	0.99
	0.98, 1.00
	0.168

	Bicarbonate
	0.99
	0.98, 1.00
	0.066

	BUN
	1.00
	1.00, 1.00
	0.026

	Lactate
	1.07
	1.06, 1.08
	<0.001

	Creatinine
	0.97
	0.95, 1.00
	0.057

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 30. Multivariate Cox model adjusted with covariates selected by uni-variable analyses for ICU mortality in eICU cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.81
	0.76, 0.87
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.66
	0.51, 0.85
	0.001

	White
	0.83
	0.66, 1.05
	0.126

	Other
	0.77
	0.59, 0.99
	0.044

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.98
	0.90, 1.07
	0.632

	NICU
	0.90
	0.73, 1.11
	0.313

	SICU
	0.75
	0.65, 0.87
	<0.001

	SOFA score
	1.03
	1.01, 1.04
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.08
	1.06, 1.10
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.67
	0.60, 0.74
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.75, 0.89
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.78, 1.01
	0.068

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.39
	1.29, 1.51
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.93, 1.12
	0.649

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.86
	0.80, 0.92
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.03, 1.24
	0.009

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.84
	0.76, 0.94
	0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.93, 1.10
	0.801

	MAP
	1.00
	1.00, 1.00
	0.001

	Heart rate
	1.00
	1.00, 1.00
	<0.001

	Temperature
	0.91
	0.89, 0.93
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.01
	<0.001

	Hemoglobin
	1.00
	0.98, 1.01
	0.597

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Potassium
	1.04
	1.00, 1.08
	0.075

	Bicarbonate
	1.00
	0.99, 1.00
	0.128

	BUN
	1.00
	1.00, 1.00
	0.051

	Lactate
	1.07
	1.06, 1.08
	<0.001

	Creatinine
	0.98
	0.95, 1.00
	0.067

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 31. Multivariate Cox model adjusted with covariates selected by random forest algorithm for ICU mortality in eICU cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.83
	0.78, 0.89
	<0.001

	Creatinine
	0.97
	0.94, 0.99
	0.011

	Lactate
	1.07
	1.05, 1.08
	<0.001

	BUN
	1.00
	1.00, 1.00
	0.012

	Bicarbonate
	0.99
	0.98, 1.00
	0.01

	Chloride
	0.99
	0.98, 1.00
	0.081

	Potassium
	1.04
	0.99, 1.08
	0.098

	Sodium
	1.00
	0.99, 1.01
	0.977

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Hemoglobin
	1.00
	0.98, 1.01
	0.635

	WBC
	1.00
	1.00, 1.01
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	Temperature
	0.91
	0.89, 0.93
	<0.001

	Heart rate
	1.00
	1.00, 1.00
	<0.001

	MAP
	1.00
	1.00, 1.00
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.98, 1.19
	0.105

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.07
	0.692

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	0.97, 1.15
	0.19

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.79, 0.97
	0.011

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.04, 1.24
	0.006

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.84
	0.78, 0.90
	<0.001

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.05, 1.22
	<0.001

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	1.08, 1.25
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.94, 1.13
	0.508

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.23, 1.43
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.79, 1.03
	0.114

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.66
	0.60, 0.74
	<0.001

	Charlson score
	1.09
	1.08, 1.11
	<0.001

	SAPS II
	1.02
	1.02, 1.02
	<0.001

	SOFA score
	1.04
	1.03, 1.05
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 32. Multivariate logistic model adjusted with all covariates for ICU mortality in eICU cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.84
	0.78, 0.91
	<0.001

	Age
	1.00
	1.00, 1.01
	0.289

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.96
	0.89, 1.04
	0.356

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.70
	0.52, 0.95
	0.02

	White
	0.79
	0.60, 1.05
	0.095

	Other
	0.75
	0.56, 1.01
	0.056

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.83
	0.75, 0.92
	<0.001

	NICU
	0.88
	0.69, 1.11
	0.288

	SICU
	0.85
	0.71, 1.00
	0.058

	SOFA score
	1.04
	1.03, 1.06
	<0.001

	SAPS II
	1.03
	1.03, 1.03
	<0.001

	Charlson score
	1.06
	1.04, 1.08
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.27
	0.24, 0.30
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.81
	0.73, 0.89
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.77, 1.05
	0.187

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.18, 1.42
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.92, 1.15
	0.598

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	1.02, 1.20
	0.015

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	1.02, 1.20
	0.021

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.65
	0.59, 0.70
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.91, 1.13
	0.797

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.69
	0.61, 0.79
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.04, 1.25
	0.007

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.84, 1.04
	0.201

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.82, 1.02
	0.109

	MAP
	1.00
	0.99, 1.00
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	Temperature
	0.90
	0.88, 0.93
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC
	1.01
	1.00, 1.01
	<0.001

	Hemoglobin
	0.98
	0.96, 0.99
	0.008

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Sodium
	0.99
	0.98, 1.01
	0.267

	Potassium
	0.99
	0.94, 1.04
	0.753

	Chloride
	1.00
	0.99, 1.01
	0.676

	Bicarbonate
	1.00
	0.99, 1.01
	0.918

	BUN
	1.00
	1.00, 1.01
	<0.001

	Lactate
	1.10
	1.08, 1.12
	<0.001

	Creatinine
	0.96
	0.93, 0.99
	0.012

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 33. Multivariate logistic model adjusted with covariates selected by uni-variable analyses for ICU mortality in eICU cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.76, 0.89
	<0.001

	Age
	1.00
	1.00, 1.01
	0.218

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.69
	0.52, 0.94
	0.017

	White
	0.79
	0.60, 1.05
	0.089

	Other
	0.74
	0.55, 1.01
	0.052

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.83
	0.75, 0.92
	<0.001

	NICU
	0.89
	0.70, 1.12
	0.321

	SICU
	0.85
	0.72, 1.01
	0.06

	SOFA score
	1.04
	1.03, 1.06
	<0.001

	SAPS II
	1.03
	1.03, 1.03
	<0.001

	Charlson score
	1.04
	1.02, 1.07
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.28
	0.25, 0.31
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.73, 0.88
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.76, 1.04
	0.143

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.19, 1.43
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.93, 1.15
	0.564

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.65
	0.60, 0.71
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.92, 1.13
	0.712

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.68
	0.60, 0.77
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.86, 1.06
	0.366

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.81, 1.02
	0.092

	MAP
	1.00
	0.99, 1.00
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	Temperature
	0.90
	0.88, 0.93
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC
	1.01
	1.00, 1.01
	<0.001

	Hemoglobin
	0.97
	0.96, 0.99
	0.004

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Sodium
	0.99
	0.98, 1.00
	0.235

	Potassium
	0.98
	0.93, 1.03
	0.521

	Chloride
	1.00
	0.99, 1.01
	0.785

	Bicarbonate
	1.00
	0.99, 1.01
	0.763

	BUN
	1.00
	1.00, 1.01
	<0.001

	Lactate
	1.10
	1.08, 1.12
	<0.001

	Creatinine
	0.96
	0.92, 0.99
	0.008

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 34. Multivariate logistic model adjusted with covariates selected by random forest algorithm for ICU mortality in eICU cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.84
	0.78, 0.91
	<0.001

	Creatinine
	0.95
	0.92, 0.99
	0.005

	Lactate
	1.10
	1.08, 1.12
	<0.001

	BUN
	1.00
	1.00, 1.01
	<0.001

	Bicarbonate
	1.00
	0.99, 1.01
	0.665

	Chloride
	1.00
	0.99, 1.01
	0.75

	Potassium
	0.99
	0.94, 1.04
	0.683

	Sodium
	0.99
	0.98, 1.00
	0.172

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Hemoglobin
	0.98
	0.96, 0.99
	0.008

	WBC
	1.01
	1.00, 1.01
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	Temperature
	0.90
	0.88, 0.93
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	MAP
	1.00
	0.99, 1.00
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.83, 1.03
	0.15

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.84, 1.03
	0.144

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.04, 1.25
	0.007

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.70
	0.62, 0.80
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.92, 1.13
	0.738

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.64
	0.59, 0.69
	<0.001

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	1.02, 1.20
	0.02

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	1.03, 1.21
	0.008

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.92, 1.14
	0.647

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.24
	1.14, 1.36
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.77, 1.05
	0.18

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.28
	0.25, 0.31
	<0.001

	Charlson score
	1.06
	1.04, 1.08
	<0.001

	SAPS II
	1.03
	1.03, 1.03
	<0.001

	SOFA score
	1.06
	1.04, 1.08
	<0.001

	Age
	1.00
	1.00, 1.01
	0.123

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 35. Multivariate Cox model adjusted with all covariates for In-hospital mortality in eICU cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.84
	0.79, 0.88
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.95
	0.91, 1.00
	0.076

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.84
	0.69, 1.02
	0.083

	White
	0.90
	0.75, 1.08
	0.243

	Other
	0.92
	0.75, 1.12
	0.391

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.96
	0.90, 1.03
	0.26

	NICU
	1.05
	0.91, 1.22
	0.506

	SICU
	0.86
	0.77, 0.97
	0.01

	SOFA score
	1.02
	1.01, 1.03
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.08
	1.07, 1.10
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.59
	0.55, 0.64
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.81, 0.93
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.91, 1.13
	0.778

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.36
	1.28, 1.45
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.97, 1.12
	0.257

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	1.06, 1.18
	<0.001

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.07, 1.20
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.75, 0.84
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	0.99, 1.14
	0.096

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.76, 0.90
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.96, 1.09
	0.507

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.92, 1.05
	0.622

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.94, 1.09
	0.71

	MAP
	1.00
	1.00, 1.00
	<0.001

	Heart rate
	1.00
	1.00, 1.00
	<0.001

	Temperature
	0.91
	0.90, 0.93
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.01
	<0.001

	Hemoglobin
	0.99
	0.98, 1.00
	0.176

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Sodium
	1.00
	1.00, 1.01
	0.283

	Potassium
	1.01
	0.98, 1.05
	0.441

	Chloride
	0.99
	0.98, 1.0
	<0.001

	Bicarbonate
	1.00
	0.99, 1.00
	0.135

	BUN
	1.00
	1.00, 1.00
	<0.001

	Lactate
	1.07
	1.06, 1.08
	<0.001

	Creatinine
	0.95
	0.93, 0.97
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 36. Multivariate Cox model adjusted with covariates selected by uni-variable analyses for In-hospital mortality in eICU cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.78, 0.86
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.82
	0.67, 1.00
	0.049

	White
	0.90
	0.75, 1.08
	0.269

	Other
	0.90
	0.74, 1.10
	0.319

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.97
	0.90, 1.04
	0.352

	NICU
	1.05
	0.91, 1.22
	0.513

	SICU
	0.86
	0.76, 0.96
	0.007

	SOFA score
	1.02
	1.01, 1.03
	<0.001

	SAPS II
	1.02
	1.02, 1.03
	<0.001

	Charlson score
	1.08
	1.06, 1.09
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.60
	0.56, 0.64
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.86
	0.81, 0.92
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.89, 1.10
	0.882

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.37
	1.28, 1.46
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.95, 1.10
	0.495

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.76, 0.84
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	1.01, 1.16
	0.031

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.81
	0.75, 0.88
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.94, 1.07
	0.974

	MAP
	1.00
	1.00, 1.00
	<0.001

	Heart rate
	1.00
	1.00, 1.00
	<0.001

	Temperature
	0.91
	0.90, 0.92
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC
	1.00
	1.00, 1.01
	<0.001

	Hemoglobin
	0.99
	0.98, 1.00
	0.225

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Potassium
	1.01
	0.98, 1.05
	0.487

	Bicarbonate
	1.00
	1.00, 1.01
	0.398

	BUN
	1.00
	1.00, 1.00
	<0.001

	Lactate
	1.07
	1.06, 1.08
	<0.001

	Creatinine
	0.96
	0.94, 0.98
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 37. Multivariate Cox model adjusted with covariates selected by random forest algorithm for In-hospital mortality in eICU cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.84
	0.80, 0.89
	<0.001

	Creatinine
	0.95
	0.93, 0.97
	<0.001

	Lactate
	1.07
	1.06, 1.08
	<0.001

	BUN
	1.00
	1.00, 1.00
	<0.001

	Bicarbonate
	0.99
	0.99, 1.00
	0.042

	Chloride
	0.99
	0.98, 0.99
	<0.001

	Potassium
	1.01
	0.98, 1.05
	0.554

	Sodium
	1.00
	1.00, 1.01
	0.287

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Hemoglobin
	0.99
	0.98, 1.00
	0.135

	WBC
	1.00
	1.00, 1.01
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	Temperature
	0.91
	0.90, 0.92
	<0.001

	Heart rate
	1.00
	1.00, 1.00
	<0.001

	MAP
	1.00
	1.00, 1.00
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.94, 1.09
	0.688

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.92, 1.05
	0.645

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.96, 1.09
	0.523

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.84
	0.77, 0.91
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	1.00, 1.15
	0.063

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.75, 0.84
	<0.001

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.06, 1.19
	<0.001

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.07, 1.19
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.97, 1.12
	0.307

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.32
	1.24, 1.40
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.91, 1.12
	0.835

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.60
	0.56, 0.64
	<0.001

	Charlson score
	1.08
	1.07, 1.10
	<0.001

	SAPS II
	1.02
	1.02, 1.02
	<0.001

	SOFA score
	1.03
	1.02, 1.04
	<0.001

	Age
	1.01
	1.01, 1.01
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Supplementary Table 38. Multivariate logistic model adjusted with all covariates for In-hospital mortality in eICU cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.77, 0.87
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	1.01
	0.95, 1.07
	0.748

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.81
	0.64, 1.03
	0.086

	White
	0.78
	0.62, 0.98
	0.031

	Other
	0.86
	0.68, 1.10
	0.226

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.90
	0.82, 0.97
	0.01

	NICU
	1.26
	1.05, 1.50
	0.011

	SICU
	1.02
	0.89, 1.17
	0.767

	SOFA score
	1.04
	1.03, 1.05
	<0.001

	SAPS II
	1.03
	1.03, 1.03
	<0.001

	Charlson score
	1.07
	1.05, 1.09
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.40
	0.37, 0.43
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.79, 0.92
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.82, 1.08
	0.364

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.23, 1.44
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.95, 1.14
	0.357

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	1.03, 1.17
	0.006

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	1.05, 1.20
	<0.001

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.66
	0.62, 0.70
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.07
	0.675

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.68
	0.61, 0.75
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	1.03, 1.20
	0.006

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.06
	0.603

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.82, 0.98
	0.014

	MAP
	1.00
	1.0, 1.00
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	Temperature
	0.89
	0.87, 0.91
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC
	1.01
	1.00, 1.01
	<0.001

	Hemoglobin
	0.96
	0.95, 0.98
	<0.001

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Sodium
	1.00
	0.99, 1.01
	0.992

	Potassium
	0.97
	0.93, 1.01
	0.149

	Chloride
	0.99
	0.98, 1.00
	0.003

	Bicarbonate
	1.00
	0.99, 1.01
	0.917

	BUN
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.09
	1.08, 1.11
	<0.001

	Creatinine
	0.94
	0.91, 0.96
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 39. Multivariate logistic model adjusted with covariates selected by uni-variable analyses for In-hospital mortality in eICU cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.80
	0.75, 0.85
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.80
	0.63, 1.03
	0.075

	White
	0.78
	0.63, 0.98
	0.031

	Other
	0.86
	0.68, 1.10
	0.213

	Service unit
	
	
	

	CCU
	1.00
	Reference
	

	MICU
	0.90
	0.83, 0.98
	0.012

	NICU
	1.27
	1.06, 1.51
	0.009

	SICU
	1.02
	0.89, 1.17
	0.732

	SOFA score
	1.04
	1.03, 1.05
	<0.001

	SAPS II
	1.03
	1.03, 1.03
	<0.001

	Charlson score
	1.05
	1.04, 1.07
	<0.001

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.40
	0.37, 0.43
	<0.001

	Vasopressor use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.78, 0.92
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.82, 1.07
	0.314

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.24, 1.44
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.96, 1.14
	0.305

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.66
	0.62, 0.71
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.91, 1.08
	0.796

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.66
	0.59, 0.74
	<0.001

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.99
	0.92, 1.08
	0.874

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.81, 0.97
	0.011

	MAP
	1.00
	1.0, 1.00
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	Temperature
	0.89
	0.87, 0.91
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC
	1.01
	1.00, 1.01
	<0.001

	Hemoglobin
	0.96
	0.95, 0.98
	<0.001

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Sodium
	1.00
	0.99, 1.01
	0.89

	Potassium
	0.96
	0.92, 1.01
	0.085

	Chloride
	0.99
	0.98, 1.00
	0.006

	Bicarbonate
	1.00
	0.99, 1.01
	0.872

	BUN
	1.00
	1.00, 1.01
	<0.001

	Lactate
	1.09
	1.08, 1.11
	<0.001

	Creatinine
	0.94
	0.91, 0.96
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Supplementary Table 40. Multivariate logistic model adjusted with covariates selected by random forest algorithm for In-hospital mortality in eICU cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Low BMI
	1.00
	Reference
	

	High BMI
	0.82
	0.77, 0.87
	<0.001

	Creatinine
	0.94
	0.91, 0.96
	<0.001

	Lactate
	1.09
	1.08, 1.11
	<0.001

	BUN
	1.00
	1.00, 1.01
	<0.001

	Bicarbonate
	1.00
	0.99, 1.01
	0.839

	Chloride
	0.99
	0.98, 1.00
	0.008

	Potassium
	0.97
	0.93, 1.01
	0.123

	Sodium
	1.00
	0.99, 1.01
	0.735

	Platelet
	1.00
	1.00, 1.00
	<0.001

	Hemoglobin
	0.96
	0.95, 0.98
	<0.001

	WBC
	1.01
	1.01, 1.01
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	Temperature
	0.89
	0.87, 0.91
	<0.001

	Heart rate
	1.00
	1.00, 1.01
	<0.001

	MAP
	1.00
	0.99, 1.00
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.80, 0.96
	0.004

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.06
	0.556

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.05, 1.21
	0.001

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.68
	0.61, 0.76
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.90, 1.07
	0.66

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.66
	0.61, 0.70
	<0.001

	Diabetes
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	1.05, 1.20
	0.001

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.09
	1.02, 1.17
	0.007

	HF
	
	
	

	YES
	1.00
	Reference
	

	[bookmark: _GoBack]NO
	1.04
	0.95, 1.13
	0.393

	Sedative use
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.29
	1.19, 1.38
	<0.001

	Renal replacement therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.82, 1.07
	0.346

	MV use
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.40
	0.37, 0.43
	<0.001

	Charlson score
	1.07
	1.05, 1.09
	<0.001

	SAPS II
	1.03
	1.03, 1.03
	<0.001

	SOFA score
	1.05
	1.04, 1.06
	<0.001

	Age
	1.01
	1.00, 1.01
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval



