Table S1. Basic demographic characteristics of the original cohort
	 
	Overall
(N=13492) 
	Normal TWA-HR
(N=6798) 
	High TWA-HR
(N=6694) 
	p-value 
	SMD 
	Missing data (%) 

	Age
	67.05 (14.42)
	69.23 (13.10)
	64.83 (15.33)
	<0.001
	0.308
	0.00

	Gender (Female)
	5293 (39.23%)
	2511 (36.94%)
	2782 (41.56%)
	<0.001
	0.095
	0.00

	Race
	
	
	
	
	
	

	  Asian
	396 (2.94%)
	188 (2.77%)
	208 (3.11%)
	<0.001
	0.015
	0.00

	  Black
	1080 (8.00%)
	486 (7.15%)
	594 (8.87%)
	
	
	

	  White
	9264 (68.66%)
	4851 (71.36%)
	4413 (65.92%)
	
	
	

	  Other
	2752 (20.40%)
	1273 (18.73%)
	1479 (22.09%)
	
	
	

	Weight
	83.79 (23.30)
	83.59 (22.19)
	83.98 (24.38)
	0.616
	0.017
	0.07

	SAPS II
	44.62 (14.37)
	43.53 (13.49)
	45.72 (15.12)
	<0.001
	0.153
	0.00

	SOFA score
	7.61 (3.68)
	7.20 (3.47)
	8.03 (3.84)
	<0.001
	0.225
	0.00

	Charlson comorbidity index
	5.32 (2.84)
	5.41 (2.73)
	5.24 (2.94)
	<0.001
	0.061
	0.00

	TWA RASS
	-1.21 (1.24)
	-1.12 (1.16)
	-1.29 (1.31)
	<0.001
	0.136
	0.31

	Interventions (1st 24 h)
	
	
	
	
	
	

	Tidal volume (mL)
	490.05 (155.33)
	495.24 (175.15)
	484.38 (130.07)
	<0.001
	0.07
	42.02

	Plateau pressure (cm H2O)
	18.36 (4.89)
	17.90 (5.00)
	18.90 (4.69)
	<0.001
	0.206
	53.72

	PEEP (cm H2O)
	6.21 (2.54)
	5.97 (2.19)
	6.47 (2.85)
	<0.001
	0.197
	34.95

	PiCCO (YES)
	81 (0.60%)
	22 (0.32%)
	59 (0.88%)
	<0.001
	0.072
	0.00

	NICOM (YES)
	582 (4.31%)
	187 (2.75%)
	395 (5.90%)
	<0.001
	0.155
	0.00

	Mechanical ventilation (YES)
	9972 (73.91%)
	5013 (73.74%)
	4959 (74.08%)
	0.668
	0.008
	0.00

	Sedative therapy (YES)
	10493 (77.77%)
	5337 (78.51%)
	5156 (77.02%)
	<0.05
	0.036
	0.00

	Albumin (YES)
	4082 (30.25%)
	2165 (31.85%)
	1917 (28.64%)
	<0.001
	0.07
	0.00

	Beta blockers (YES)
	4151 (30.77%)
	2043 (30.05%)
	2108 (31.49%)
	0.073
	0.031
	0.00

	Fluid amount (L)
	4.13 (2.74)
	3.75 (2.27)
	4.52 (3.10)
	<0.001
	0.284
	0.00

	Max VIS DA
	0.63 (9.60)
	0.78 (13.28)
	0.48 (2.59)
	<0.001
	0.031
	0.00

	Max VIS DBA
	0.12 (1.00)
	0.08 (0.80)
	0.17 (1.17)
	<0.001
	0.087
	0.00

	Max VIS EPI
	0.97 (10.34)
	0.73 (3.76)
	1.21 (14.18)
	0.099
	0.046
	0.00

	Max VIS NE
	11.70 (19.37)
	8.99 (15.47)
	14.45 (22.32)
	<0.001
	0.284
	0.00

	Max VIS PE
	7.77 (14.09)
	6.32 (11.72)
	9.23 (16.01)
	<0.001
	0.207
	0.00

	Comorbidities (boolean)
	
	
	
	
	
	

	HF (YES)
	4625 (34.28%)
	2336 (34.36%)
	2289 (34.19%)
	0.851
	0.004
	0.00

	Hypertension (YES)
	9024 (66.88%)
	4780 (70.31%)
	4244 (63.40%)
	<0.001
	0.147
	0.00

	AFIB (YES)
	3108 (23.04%)
	1620 (23.83%)
	1488 (22.23%)
	<0.05
	0.038
	0.00

	T2DM (YES)
	4218 (31.26%)
	2173 (31.97%)
	2045 (30.55%)
	0.079
	0.031
	0.00

	Renal (YES)
	3314 (24.56%)
	1777 (26.14%)
	1537 (22.96%)
	<0.001
	0.074
	0.00

	Liver (YES)
	1037 (7.69%)
	448 (6.59%)
	589 (8.80%)
	<0.001
	0.083
	0.00

	COPD (YES)
	2083 (15.44%)
	1018 (14.97%)
	1065 (15.91%)
	0.139
	0.026
	0.00

	CAD (YES)
	5518 (40.90%)
	3096 (45.54%)
	2422 (36.18%)
	<0.001
	0.191
	0.00

	Stroke (YES)
	1128 (8.36%)
	555 (8.16%)
	573 (8.56%)
	0.424
	0.014
	0.00

	Malignancy (YES)
	2357 (17.47%)
	1015 (14.93%)
	1342 (20.05%)
	<0.001
	0.135
	0.00

	Vital signs (1st 24 h)
	
	
	
	
	
	

	MAP
	77.83 (18.11)
	77.35 (17.55)
	78.32 (18.66)
	<0.01
	0.054
	0.01

	Temperature
	36.57 (1.02)
	36.46 (1.03)
	36.68 (1.01)
	<0.001
	0.219
	8.70

	Respiratory rate
	19.05 (6.32)
	17.98 (5.68)
	20.15 (6.73)
	<0.001
	0.348
	0.00

	Laboratory tests (1st 24 h)
	
	
	
	
	
	

	WBC count
	14.47 (9.35)
	13.81 (8.87)
	15.14 (9.76)
	<0.001
	0.142
	0.35

	Hemoglobin
	10.09 (2.21)
	10.05 (2.16)
	10.13 (2.26)
	0.072
	0.038
	0.31

	Platelet
	195.26 (110.56)
	186.72 (101.83)
	203.95 (118.14)
	<0.001
	0.156
	0.44

	pH
	7.35 (0.11)
	7.36 (0.10)
	7.33 (0.11)
	<0.001
	0.24
	8.55

	PO2
	207.80 (129.60)
	226.34 (130.85)
	189.17 (125.62)
	<0.001
	0.29
	20.17

	PCO2
	42.74 (12.84)
	42.57 (11.98)
	42.92 (13.64)
	0.77
	0.027
	20.59

	Lactate
	2.72 (2.19)
	2.48 (1.86)
	2.96 (2.45)
	<0.001
	0.221
	9.06

	Creatinine
	1.62 (1.61)
	1.58 (1.62)
	1.67 (1.61)
	<0.001
	0.053
	0.16

	Outcomes (boolean)
	
	
	
	
	
	

	28-day mortality (Death)
	2820 (20.90%)
	1029 (15.14%)
	1791 (26.76%)
	<0.001
	0.288
	0.00

	ICU mortality (Death)
	1976 (14.65%)
	649 (9.55%)
	1327 (19.82%)
	<0.001
	0.293
	0.00

	In-hospital mortality (Death)
	2535 (18.79%)
	880 (12.94%)
	1655 (24.72%)
	<0.001
	0.305
	0.00

	Length of Stay (days)
	
	
	
	
	
	

	ICU LOS
	6.17 (7.25)
	5.47 (6.58)
	6.88 (7.81)
	<0.001
	0.195
	0.00

	In-hospital LOS
	12.28 (12.99)
	11.16 (11.77)
	13.41 (14.02)
	<0.001
	0.173
	0.00

	 Values are presented as mean (standard deviation) for continuous variables and number (percentage) for categorical variables. Variables in bold have p-value < 0.05.



Table S2. Standardized mean difference (SMD) of covariates before and after propensity score matching of cohort 
	Characteristic
	Before matcing
	After matcing

	SMD ≤ 0.1
	22
	42

	SMD > 0.1
	20
	0

	Total number of covariates
	42
	42


Table S3. Baseline characteristics before propensity score matching of cohort 
	 
	Overall
(N=13492) 
	Normal TWA-HR
(N=6798) 
	High TWA-HR
(N=6694) 
	p-value 
	SMD 
	Missing data (%) 

	Age
	67.05 (14.42)
	69.23 (13.10)
	64.83 (15.33)
	<0.001
	0.308
	0.00

	Gender (Female)
	5293 (39.23%)
	2511 (36.94%)
	2782 (41.56%)
	<0.001
	0.095
	0.00

	Race
	
	
	
	
	
	

	  Asian
	396 (2.94%)
	188 (2.77%)
	208 (3.11%)
	<0.001
	0.015
	0.00

	  Black
	1080 (8.00%)
	486 (7.15%)
	594 (8.87%)
	
	
	

	  White
	9264 (68.66%)
	4851 (71.36%)
	4413 (65.92%)
	
	
	

	  Other
	2752 (20.40%)
	1273 (18.73%)
	1479 (22.09%)
	
	
	

	Weight
	83.79 (23.30)
	83.59 (22.18)
	83.98 (24.38)
	0.603
	0.017
	0.00

	SAPS II
	44.62 (14.37)
	43.53 (13.49)
	45.72 (15.12)
	<0.001
	0.153
	0.00

	SOFA score
	7.61 (3.68)
	7.20 (3.47)
	8.03 (3.84)
	<0.001
	0.225
	0.00

	Charlson comorbidity index
	5.32 (2.84)
	5.41 (2.73)
	5.24 (2.94)
	<0.001
	0.061
	0.00

	TWA RASS
	-1.21 (1.24)
	-1.12 (1.16)
	-1.29 (1.31)
	<0.001
	0.136
	0.00

	Interventions (1st 24 h)
	
	
	
	
	
	

	Tidal volume (mL)
	490.05 (155.33)
	495.24 (175.15)
	484.38 (130.07)
	<0.001
	0.07
	42.02

	Plateau pressure (cm H2O)
	18.36 (4.89)
	17.90 (5.00)
	18.90 (4.69)
	<0.001
	0.206
	53.72

	PEEP (cm H2O)
	6.21 (2.52)
	6.01 (2.22)
	6.41 (2.78)
	<0.001
	0.157
	0.00

	PiCCO (YES)
	81 (0.60%)
	22 (0.32%)
	59 (0.88%)
	<0.001
	0.072
	0.00

	NICOM (YES)
	582 (4.31%)
	187 (2.75%)
	395 (5.90%)
	<0.001
	0.155
	0.00

	Mechanical ventilation (YES)
	9972 (73.91%)
	5013 (73.74%)
	4959 (74.08%)
	0.668
	0.008
	0.00

	Sedative therapy (YES)
	10493 (77.77%)
	5337 (78.51%)
	5156 (77.02%)
	<0.05
	0.036
	0.00

	Albumin (YES)
	4082 (30.25%)
	2165 (31.85%)
	1917 (28.64%)
	<0.001
	0.07
	0.00

	Beta blockers (YES)
	4151 (30.77%)
	2043 (30.05%)
	2108 (31.49%)
	0.073
	0.031
	0.00

	Fluid amount (L)
	4.13 (2.74)
	3.75 (2.27)
	4.52 (3.10)
	<0.001
	0.284
	0.00

	Max VIS DA
	0.63 (9.60)
	0.78 (13.28)
	0.48 (2.59)
	<0.001
	0.031
	0.00

	Max VIS DBA
	0.12 (1.00)
	0.08 (0.80)
	0.17 (1.17)
	<0.001
	0.087
	0.00

	Max VIS EPI
	0.97 (10.34)
	0.73 (3.76)
	1.21 (14.18)
	0.099
	0.046
	0.00

	Max VIS NE
	11.70 (19.37)
	8.99 (15.47)
	14.45 (22.32)
	<0.001
	0.284
	0.00

	Max VIS PE
	7.77 (14.09)
	6.32 (11.72)
	9.23 (16.01)
	<0.001
	0.207
	0.00

	Comorbidities (boolean)
	
	
	
	
	
	

	HF (YES)
	4625 (34.28%)
	2336 (34.36%)
	2289 (34.19%)
	0.851
	0.004
	0.00

	Hypertension (YES)
	9024 (66.88%)
	4780 (70.31%)
	4244 (63.40%)
	<0.001
	0.147
	0.00

	AFIB (YES)
	3108 (23.04%)
	1620 (23.83%)
	1488 (22.23%)
	<0.05
	0.038
	0.00

	T2DM (YES)
	4218 (31.26%)
	2173 (31.97%)
	2045 (30.55%)
	0.079
	0.031
	0.00

	Renal (YES)
	3314 (24.56%)
	1777 (26.14%)
	1537 (22.96%)
	<0.001
	0.074
	0.00

	Liver (YES)
	1037 (7.69%)
	448 (6.59%)
	589 (8.80%)
	<0.001
	0.083
	0.00

	COPD (YES)
	2083 (15.44%)
	1018 (14.97%)
	1065 (15.91%)
	0.139
	0.026
	0.00

	CAD (YES)
	5518 (40.90%)
	3096 (45.54%)
	2422 (36.18%)
	<0.001
	0.191
	0.00

	Stroke (YES)
	1128 (8.36%)
	555 (8.16%)
	573 (8.56%)
	0.424
	0.014
	0.00

	Malignancy (YES)
	2357 (17.47%)
	1015 (14.93%)
	1342 (20.05%)
	<0.001
	0.135
	0.00

	Vital signs (1st 24 h)
	
	
	
	
	
	

	MAP
	77.83 (18.11)
	77.35 (17.55)
	78.32 (18.66)
	<0.01
	0.054
	0.00

	Temperature
	36.55 (1.03)
	36.45 (1.02)
	36.66 (1.02)
	<0.001
	0.201
	0.00

	Respiratory rate
	19.05 (6.32)
	17.98 (5.68)
	20.15 (6.73)
	<0.001
	0.348
	0.00

	Laboratory tests (1st 24 h)
	
	
	
	
	
	

	WBC count
	14.47 (9.34)
	13.82 (8.87)
	15.13 (9.76)
	<0.001
	0.141
	0.00

	Hemoglobin
	10.09 (2.21)
	10.05 (2.16)
	10.13 (2.26)
	0.078
	0.038
	0.00

	Platelet
	195.29 (110.50)
	186.76 (101.79)
	203.96 (118.08)
	<0.001
	0.156
	0.00

	pH
	7.35 (0.11)
	7.36 (0.10)
	7.34 (0.11)
	<0.001
	0.224
	0.00

	PO2
	206.09 (128.96)
	221.10 (130.06)
	190.86 (126.04)
	<0.001
	0.236
	0.00

	PCO2
	42.65 (12.61)
	42.53 (11.87)
	42.77 (13.32)
	0.487
	0.019
	0.00

	Lactate
	2.68 (2.14)
	2.46 (1.84)
	2.90 (2.39)
	<0.001
	0.207
	0.00

	Creatinine
	1.62 (1.61)
	1.58 (1.62)
	1.67 (1.61)
	<0.001
	0.053
	0.00

	Outcomes (boolean)
	
	
	
	
	
	

	28-day mortality (Death)
	2820 (20.90%)
	1029 (15.14%)
	1791 (26.76%)
	<0.001
	0.288
	0.00

	ICU mortality (Death)
	1976 (14.65%)
	649 (9.55%)
	1327 (19.82%)
	<0.001
	0.293
	0.00

	In-hospital mortality (Death)
	2535 (18.79%)
	880 (12.94%)
	1655 (24.72%)
	<0.001
	0.305
	0.00

	Length of Stay (days)
	
	
	
	
	
	

	ICU LOS
	6.17 (7.25)
	5.47 (6.58)
	6.88 (7.81)
	<0.001
	0.195
	0.00

	In-hospital LOS
	12.28 (12.99)
	11.16 (11.77)
	13.41 (14.02)
	<0.001
	0.173
	0.00

	 Values are presented as mean (standard deviation) for continuous variables and number (percentage) for categorical variables. Variables in bold have p-value < 0.05.


Table S4. Baseline characteristics after propensity score matching of cohort 
	 
	Overall
(N=9840) 
	Normal TWA-HR
(N=4920) 
	High TWA-HR
(N=4920) 
	p-value 
	SMD 
	Missing data (%) 

	Age
	67.21 (13.68)
	67.13 (13.33)
	67.29 (14.01)
	0.257
	0.012
	0.00

	Gender (Female)
	3890 (39.53%)
	1963 (39.90%)
	1927 (39.17%)
	0.471
	0.015
	0.00

	Race
	
	
	
	
	
	

	  Asian
	296 (3.01%)
	141 (2.87%)
	155 (3.15%)
	0.801
	0.005
	0.00

	  Black
	786 (7.99%)
	401 (8.15%)
	385 (7.83%)
	
	
	

	  White
	6778 (68.88%)
	3386 (68.82%)
	3392 (68.94%)
	
	
	

	  Other
	1980 (20.12%)
	992 (20.16%)
	988 (20.08%)
	
	
	

	Weight
	83.82 (23.55)
	83.68 (23.02)
	83.97 (24.07)
	0.974
	0.012
	0.00

	SAPS II
	44.25 (14.06)
	44.16 (13.97)
	44.34 (14.16)
	0.628
	0.013
	0.00

	SOFA score
	7.54 (3.58)
	7.55 (3.55)
	7.54 (3.62)
	0.695
	0.002
	0.00

	Charlson comorbidity index
	5.37 (2.83)
	5.38 (2.84)
	5.36 (2.81)
	0.868
	0.005
	0.00

	TWA RASS
	-1.18 (1.21)
	-1.17 (1.20)
	-1.18 (1.22)
	0.731
	0.006
	0.00

	Interventions (1st 24 h)
	
	
	
	
	
	

	Tidal volume (mL)
	490.01 (163.00)
	491.57 (195.18)
	488.43 (121.90)
	0.927
	0.019
	42.31

	Plateau pressure (cm H2O)
	18.34 (5.01)
	18.23 (5.52)
	18.45 (4.41)
	<0.05
	0.044
	54.23

	PEEP (cm H2O)
	6.16 (2.41)
	6.16 (2.40)
	6.16 (2.41)
	0.169
	0.003
	0.00

	PiCCO (YES)
	37 (0.38%)
	20 (0.41%)
	17 (0.35%)
	0.742
	0.01
	0.00

	NICOM (YES)
	362 (3.68%)
	176 (3.58%)
	186 (3.78%)
	0.63
	0.011
	0.00

	Mechanical ventilation (YES)
	7203 (73.20%)
	3589 (72.95%)
	3614 (73.46%)
	0.585
	0.011
	0.00

	Sedative therapy (YES)
	7587 (77.10%)
	3782 (76.87%)
	3805 (77.34%)
	0.598
	0.011
	0.00

	Albumin (YES)
	2888 (29.35%)
	1444 (29.35%)
	1444 (29.35%)
	1
	<0.001
	0.00

	Beta blockers (YES)
	3130 (31.81%)
	1582 (32.15%)
	1548 (31.46%)
	0.475
	0.015
	0.00

	Fluid amount (L)
	3.98 (2.46)
	3.96 (2.41)
	4.00 (2.52)
	0.979
	0.019
	0.00

	Max VIS DA
	0.51 (2.55)
	0.50 (2.37)
	0.52 (2.72)
	0.371
	0.01
	0.00

	Max VIS DBA
	0.11 (0.87)
	0.10 (0.92)
	0.11 (0.82)
	<0.05
	0.009
	0.00

	Max VIS EPI
	0.77 (4.17)
	0.81 (4.27)
	0.74 (4.06)
	0.099
	0.016
	0.00

	Max VIS NE
	10.90 (16.50)
	10.77 (17.04)
	11.03 (15.95)
	<0.05
	0.016
	0.00

	Max VIS PE
	7.02 (12.27)
	6.99 (13.17)
	7.06 (11.30)
	<0.05
	0.006
	0.00

	Comorbidities (boolean)
	
	
	
	
	
	

	HF (YES)
	3426 (34.82%)
	1704 (34.63%)
	1722 (35.00%)
	0.719
	0.008
	0.00

	Hypertension (YES)
	6596 (67.03%)
	3291 (66.89%)
	3305 (67.17%)
	0.78
	0.006
	0.00

	AFIB (YES)
	2284 (23.21%)
	1147 (23.31%)
	1137 (23.11%)
	0.83
	0.005
	0.00

	T2DM (YES)
	3139 (31.90%)
	1564 (31.79%)
	1575 (32.01%)
	0.829
	0.005
	0.00

	Renal (YES)
	2457 (24.97%)
	1243 (25.26%)
	1214 (24.67%)
	0.514
	0.014
	0.00

	Liver (YES)
	770 (7.83%)
	387 (7.87%)
	383 (7.78%)
	0.91
	0.003
	0.00

	COPD (YES)
	1593 (16.19%)
	798 (16.22%)
	795 (16.16%)
	0.956
	0.002
	0.00

	CAD (YES)
	4052 (41.18%)
	1998 (40.61%)
	2054 (41.75%)
	0.26
	0.023
	0.00

	Stroke (YES)
	836 (8.50%)
	424 (8.62%)
	412 (8.37%)
	0.691
	0.009
	0.00

	Malignancy (YES)
	1721 (17.49%)
	869 (17.66%)
	852 (17.32%)
	0.671
	0.009
	0.00

	Vital signs (1st 24 h)
	
	
	
	
	
	

	MAP
	77.94 (17.84)
	77.97 (18.39)
	77.90 (17.27)
	0.424
	0.004
	0.00

	Temperature
	36.57 (0.98)
	36.57 (0.99)
	36.56 (0.98)
	0.763
	0.011
	0.00

	Respiratory rate
	18.89 (6.03)
	18.84 (6.02)
	18.94 (6.04)
	0.293
	0.017
	0.00

	Laboratory tests (1st 24 h)
	
	
	
	
	
	

	WBC count
	14.56 (9.21)
	14.43 (9.64)
	14.69 (8.76)
	<0.01
	0.028
	0.00

	Hemoglobin
	10.06 (2.20)
	10.05 (2.19)
	10.07 (2.20)
	0.481
	0.01
	0.00

	Platelet
	195.89 (108.73)
	195.47 (109.43)
	196.31 (108.04)
	0.457
	0.008
	0.00

	pH
	7.35 (0.10)
	7.35 (0.10)
	7.35 (0.10)
	0.817
	0.002
	0.00

	PO2
	204.69 (128.44)
	203.95 (127.80)
	205.43 (129.09)
	0.589
	0.012
	0.00

	PCO2
	42.73 (12.33)
	42.87 (12.44)
	42.59 (12.22)
	0.273
	0.022
	0.00

	Lactate
	2.60 (1.97)
	2.58 (2.01)
	2.63 (1.94)
	<0.05
	0.023
	0.00

	Creatinine
	1.64 (1.63)
	1.64 (1.64)
	1.64 (1.62)
	0.773
	0.005
	0.00

	Outcomes (boolean)
	
	
	
	
	
	

	28-day mortality (Death)
	1988 (20.20%)
	843 (17.13%)
	1145 (23.27%)
	<0.001
	0.153
	0.00

	ICU mortality (Death)
	1357 (13.79%)
	545 (11.08%)
	812 (16.50%)
	<0.001
	0.158
	0.00

	In-hospital mortality (Death)
	1769 (17.98%)
	732 (14.88%)
	1037 (21.08%)
	<0.001
	0.162
	0.00

	Length of Stay (days)
	
	
	
	
	
	

	ICU LOS
	6.18 (7.21)
	5.92 (6.90)
	6.43 (7.50)
	<0.001
	0.071
	0.00

	In-hospital LOS
	12.30 (12.73)
	11.92 (12.28)
	12.67 (13.16)
	0.076
	0.059
	0.00

	 Values are presented as mean (standard deviation) for continuous variables and number (percentage) for categorical variables. Variables in bold have p-value < 0.05.



Table S5. Unadjusted log-rank test for 28-day mortality of original cohort
	Group
	HR1
	95% CI1
	p-value

	Normal TWA-HR
	—
	—
	—

	High TWA-HR
	1.92
	1.78, 2.06
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Table S6. Unadjusted log-rank test for ICU mortality of original cohort
	Group
	HR1
	95% CI1
	p-value

	Normal TWA-HR
	—
	—
	—

	High TWA-HR
	1.61
	1.48, 1.76
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 


Table S7. Unadjusted log-rank test for In-hospital mortality of original cohort
	Group
	HR1
	95% CI1
	p-value

	Normal TWA-HR
	—
	—
	—

	High TWA-HR
	1.64
	1.52, 1.78
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval; 



Table S8. Multivariable Cox model adjusted with all covariates for 28-day mortality of original cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.58
	1.46, 1.72
	<0.001

	Age (time dependent)
	1.00
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.93
	0.85, 1.00
	0.062

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.99
	0.77, 1.27
	0.917

	White
	1.33
	1.07, 1.67
	0.012

	Other
	1.51
	1.20, 1.90
	<0.001

	Weight (time dependent)
	1.00
	1.00, 1.00
	<0.001

	SAPS II
	1.00
	1.00, 1.01
	0.028

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	Charlson comorbidity index (time dependent)
	1.04
	1.03, 1.05
	<0.001

	TWA RASS (time dependent)
	0.80
	0.79, 0.81
	<0.001

	PEEP (cm H2O)
	0.98
	0.97, 0.99
	0.005

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.60, 1.28
	0.497

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.76
	0.66, 0.88
	<0.001

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.36
	1.16, 1.59
	<0.001

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.69
	1.45, 1.96
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.07, 1.30
	0.001

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.97, 1.18
	0.151

	Fluid amount (L) (time dependent)
	0.99
	0.98, 0.99
	<0.001

	Max VIS DA
	1.00
	1.00, 1.00
	0.689

	Max VIS DBA
	1.03
	1.00, 1.05
	0.016

	Max VIS EPI
	1.00
	1.00, 1.00
	0.008

	Max VIS NE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	Max VIS PE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	HF (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.99, 1.04
	0.403

	Hypertension (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	1.00, 1.06
	0.028

	AFIB (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	1.00, 1.06
	0.033

	T2DM (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	1.04, 1.10
	<0.001

	Renal (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.99, 1.06
	0.14

	Liver (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.88, 0.95
	<0.001

	COPD (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.95, 1.01
	0.208

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.07, 1.29
	<0.001

	Stroke (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.98
	0.95, 1.02
	0.353

	Malignancy (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.96
	0.93, 0.99
	0.015

	MAP (time dependent)
	1.00
	1.00, 1.00
	0.841

	Temperature
	0.93
	0.90, 0.96
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.002

	Hemoglobin (time dependent)
	1.00
	1.00, 1.01
	0.689

	Platelet
	1.00
	1.00, 1.00
	<0.001

	pH (time dependent)
	0.94
	0.82, 1.06
	0.296

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	1.00, 1.00
	0.289

	Lactate (time dependent)
	1.01
	1.00, 1.01
	0.016

	Creatinine
	1.04
	1.02, 1.07
	0.002

	1HR = Hazard Ratio, CI = Confidence Interval


Table S9. Multivariable Cox model adjusted with MW for 28-day mortality of cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.56
	1.44, 1.70
	<0.001

	Age
	1.02
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.93
	0.85, 1.02
	0.128

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.95
	0.72, 1.25
	0.706

	White
	1.25
	0.98, 1.59
	0.075

	Other
	1.43
	1.11, 1.83
	0.005

	Weight
	1.00
	0.99, 1.00
	<0.001

	SAPS II
	1.01
	1.00, 1.01
	0.007

	SOFA score
	1.09
	1.07, 1.11
	<0.001

	Charlson comorbidity index (time dependent)
	1.04
	1.03, 1.05
	<0.001

	TWA RASS (time dependent)
	0.81
	0.80, 0.81
	<0.001

	PEEP (cm H2O)
	0.98
	0.97, 1.00
	0.035

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.57, 1.47
	0.706

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.74
	0.63, 0.88
	<0.001

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.42
	1.19, 1.69
	<0.001

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.58
	1.33, 1.87
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.06, 1.32
	0.003

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	0.99, 1.23
	0.078

	Fluid amount (L) (time dependent)
	0.98
	0.98, 0.99
	<0.001

	Max VIS DA (time dependent)
	1.00
	1.00, 1.01
	0.167

	Max VIS DBA
	1.05
	1.02, 1.08
	0.003

	Max VIS EPI
	1.00
	1.00, 1.00
	0.005

	Max VIS NE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	Max VIS PE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	HF (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.98, 1.04
	0.547

	Hypertension (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	1.00, 1.05
	0.092

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	1.05, 1.30
	0.004

	T2DM (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	1.03, 1.09
	<0.001

	Renal (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.99, 1.07
	0.109

	Liver (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.86, 0.94
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.82, 1.01
	0.091

	CAD (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	1.03, 1.09
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.79, 1.02
	0.084

	Malignancy (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.96
	0.93, 1.00
	0.031

	MAP (time dependent)
	1.00
	1.00, 1.00
	0.778

	Temperature (time dependent)
	0.98
	0.97, 0.99
	<0.001

	Respiratory rate
	1.02
	1.01, 1.03
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.032

	Hemoglobin (time dependent)
	1.00
	0.99, 1.01
	0.994

	Platelet
	1.00
	1.00, 1.00
	0.002

	pH
	0.79
	0.50, 1.25
	0.313

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	1.00, 1.01
	0.25

	Lactate (time dependent)
	1.00
	1.00, 1.01
	0.079

	Creatinine
	1.05
	1.02, 1.08
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Table S10. Multivariable logistic model adjusted with all covariates for 28-day mortality of original cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.89
	1.68, 2.11
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.95
	0.84, 1.06
	0.367

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.11
	0.77, 1.63
	0.574

	White
	1.46
	1.05, 2.05
	0.026

	Other
	1.91
	1.36, 2.72
	<0.001

	Weight
	0.99
	0.99, 1.00
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.15
	<0.001

	Charlson comorbidity index
	1.23
	1.19, 1.27
	<0.001

	TWA RASS
	0.37
	0.35, 0.39
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 0.99
	0.002

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.43, 1.47
	0.44

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.76
	0.61, 0.96
	0.019

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.40
	1.11, 1.77
	0.004

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	2.19
	1.75, 2.75
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.28
	1.11, 1.48
	<0.001

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	0.96, 1.26
	0.159

	Fluid amount (L)
	0.92
	0.90, 0.94
	<0.001

	Max VIS DA
	1.00
	0.98, 1.00
	0.824

	Max VIS DBA
	1.07
	1.02, 1.12
	0.003

	Max VIS EPI
	1.01
	1.00, 1.02
	0.148

	Max VIS NE
	1.01
	1.00, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	0.004

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.92, 1.19
	0.497

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.00, 1.29
	0.046

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	0.96, 1.27
	0.156

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.14, 1.48
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.98, 1.35
	0.094

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.55
	0.45, 0.67
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.81, 1.09
	0.394

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.31
	1.15, 1.48
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.71, 1.02
	0.079

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.81
	0.69, 0.95
	0.01

	MAP
	1.00
	1.00, 1.00
	0.577

	Temperature
	0.90
	0.85, 0.95
	<0.001

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	WBC count
	1.01
	1.00, 1.01
	0.002

	Hemoglobin
	0.99
	0.97, 1.02
	0.54

	Platelet
	1.00
	1.00, 1.00
	<0.001

	pH
	1.05
	0.55, 2.01
	0.885

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.01
	0.024

	Lactate
	1.03
	1.00, 1.06
	0.05

	Creatinine
	1.05
	1.01, 1.09
	0.015

	1OR = Odds Ratio, CI = Confidence Interval


Table S11. Multivariable logistic model adjusted with MW for 28-day mortality of cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.87
	1.65, 2.12
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.98
	0.86, 1.12
	0.8

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.12
	0.73, 1.74
	0.602

	White
	1.41
	0.97, 2.08
	0.079

	Other
	1.83
	1.24, 2.75
	0.003

	Weight
	0.99
	0.99, 1.00
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.15
	<0.001

	Charlson comorbidity index
	1.22
	1.17, 1.27
	<0.001

	TWA RASS
	0.38
	0.36, 0.41
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 1.00
	0.026

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.39, 2.11
	0.752

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.75
	0.56, 1.01
	0.055

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.46
	1.12, 1.90
	0.005

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	2.01
	1.56, 2.61
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.29
	1.09, 1.53
	0.003

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	0.97, 1.33
	0.111

	Fluid amount (L)
	0.91
	0.88, 0.94
	<0.001

	Max VIS DA
	1.00
	0.98, 1.03
	0.83

	Max VIS DBA
	1.08
	1.02, 1.14
	0.009

	Max VIS EPI
	1.01
	1.00, 1.02
	0.296

	Max VIS NE
	1.01
	1.01, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.90, 1.21
	0.565

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.97, 1.30
	0.118

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.98, 1.35
	0.082

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.06, 1.43
	0.006

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	0.98, 1.42
	0.078

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.54
	0.43, 0.68
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.78, 1.08
	0.288

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.36
	1.18, 1.57
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.67, 1.02
	0.076

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.68, 0.98
	0.032

	MAP
	1.00
	1.00, 1.00
	0.465

	Temperature
	0.91
	0.85, 0.97
	0.003

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	WBC count
	1.01
	1.00, 1.01
	0.026

	Hemoglobin
	1.00
	0.97, 1.03
	0.845

	Platelet
	1.00
	1.00, 1.00
	0.007

	pH
	1.09
	0.51, 2.35
	0.822

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.01
	0.049

	Lactate
	1.03
	1.00, 1.07
	0.074

	Creatinine
	1.06
	1.01, 1.10
	0.012

	1OR = Odds Ratio, CI = Confidence Interval


Table S12. Survey-weighted generalised linear model adjusted with MW for 28-day mortality of cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.87
	1.66, 2.09
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.98
	0.87, 1.11
	0.784

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.12
	0.75, 1.68
	0.576

	White
	1.41
	0.99, 2.01
	0.056

	Other
	1.83
	1.27, 2.64
	0.001

	Weight
	0.99
	0.99, 1.00
	<0.001

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.15
	<0.001

	Charlson comorbidity index
	1.22
	1.18, 1.27
	<0.001

	TWA RASS
	0.38
	0.36, 0.41
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 0.99
	0.011

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.40, 1.92
	0.735

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.75
	0.58, 0.98
	0.033

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.46
	1.14, 1.88
	0.003

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	2.01
	1.57, 2.57
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.29
	1.11, 1.50
	<0.001

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	0.98, 1.31
	0.083

	Fluid amount (L)
	0.91
	0.88, 0.93
	<0.001

	Max VIS DA
	1.00
	0.98, 1.02
	0.807

	Max VIS DBA
	1.08
	1.03, 1.13
	0.002

	Max VIS EPI
	1.01
	1.0, 1.02
	0.256

	Max VIS NE
	1.01
	1.01, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.91, 1.20
	0.53

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.98, 1.29
	0.094

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.99, 1.33
	0.064

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.07, 1.41
	0.003

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	0.99, 1.40
	0.061

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.54
	0.43, 0.67
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.79, 1.06
	0.249

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.36
	1.19, 1.56
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.68, 1.00
	0.055

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.82
	0.69, 0.96
	0.017

	MAP
	1.00
	1.00, 1.00
	0.44

	Temperature
	0.91
	0.86, 0.96
	<0.001

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	WBC count
	1.01
	1.00, 1.01
	0.016

	Hemoglobin
	1.00
	0.97, 1.03
	0.829

	Platelet
	1.00
	1.00, 1.00
	0.003

	pH
	1.09
	0.53, 2.25
	0.811

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.01
	0.041

	Lactate
	1.03
	1.00, 1.06
	0.054

	Creatinine
	1.06
	1.02, 1.10
	0.005

	1OR = Odds Ratio, CI = Confidence Interval


Table S13. Multivariable Cox model adjusted with all covariates for ICU mortality of original cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group (time dependent)
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.12
	1.08, 1.15
	<0.001

	Age
	1.02
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.91
	0.82, 1.00
	0.047

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.99
	0.73, 1.35
	0.957

	White
	1.41
	1.08, 1.85
	0.013

	Other
	1.44
	1.09, 1.89
	0.011

	Weight
	1.00
	0.99, 1.00
	0.006

	SAPS II (time dependent)
	1.00
	1.00, 1.00
	0.657

	SOFA score (time dependent)
	1.02
	1.01, 1.03
	<0.001

	Charlson comorbidity index (time dependent)
	1.03
	1.02, 1.04
	<0.001

	TWA RASS (time dependent)
	0.80
	0.79, 0.80
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 0.98
	<0.001

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.68, 1.52
	0.939

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.75
	0.63, 0.88
	<0.001

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.56
	1.28, 1.91
	<0.001

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.78
	1.48, 2.14
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	1.03, 1.29
	0.017

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.94, 1.18
	0.399

	Fluid amount (L) (time dependent)
	0.99
	0.98, 0.99
	<0.001

	Max VIS DA
	1.00
	1.00, 1.01
	0.857

	Max VIS DBA
	1.03
	1.00, 1.05
	0.036

	Max VIS EPI
	1.00
	1.00, 1.00
	0.012

	Max VIS NE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	Max VIS PE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	HF (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.98, 1.05
	0.414

	Hypertension (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	1.00, 1.06
	0.068

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.22
	1.08, 1.37
	<0.001

	T2DM (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	1.03, 1.10
	<0.001

	Renal (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.99, 1.08
	0.118

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.77, 1.05
	0.174

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.96
	0.85, 1.08
	0.524

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.83, 1.03
	0.14

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.05, 1.39
	0.008

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.81, 1.06
	0.238

	MAP (time dependent)
	1.00
	1.00, 1.00
	0.577

	Temperature
	0.93
	0.90, 0.97
	<0.001

	Respiratory rate
	1.01
	1.01, 1.02
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.043

	Hemoglobin (time dependent)
	1.00
	1.00, 1.01
	0.221

	Platelet
	1.00
	1.00, 1.00
	0.021

	pH (time dependent)
	0.97
	0.84, 1.13
	0.707

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.00
	1.00, 1.01
	0.23

	Lactate (time dependent)
	1.01
	1.00, 1.01
	<0.001

	Creatinine
	1.06
	1.03, 1.09
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Table S14. Multivariable Cox model adjusted with MW for ICU mortality of cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group (time dependent)
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.11
	1.08, 1.14
	<0.001

	Age
	1.02
	1.01, 1.02
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.91
	0.82, 1.02
	0.104

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.90
	0.64, 1.26
	0.539

	White
	1.30
	0.97, 1.74
	0.085

	Other
	1.31
	0.97, 1.77
	0.08

	Weight
	1.00
	0.99, 1.00
	0.045

	SAPS II (time dependent)
	1.00
	1.00, 1.00
	0.471

	SOFA score
	1.07
	1.05, 1.10
	<0.001

	Charlson comorbidity index (time dependent)
	1.03
	1.02, 1.04
	<0.001

	TWA RASS (time dependent)
	0.80
	0.79, 0.81
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 0.99
	<0.001

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.63, 1.73
	0.882

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.71
	0.58, 0.87
	<0.001

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.55
	1.24, 1.96
	<0.001

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.72
	1.39, 2.14
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	1.03, 1.34
	0.018

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.10
	0.96, 1.26
	0.162

	Fluid amount (L) (time dependent)
	0.98
	0.97, 0.99
	<0.001

	Max VIS DA (time dependent)
	1.00
	1.00, 1.01
	0.267

	Max VIS DBA
	1.02
	0.99, 1.06
	0.258

	Max VIS EPI
	1.00
	1.00, 1.00
	0.02

	Max VIS NE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	Max VIS PE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	HF (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.01
	0.98, 1.05
	0.482

	Hypertension (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.99, 1.06
	0.183

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.33
	1.16, 1.51
	<0.001

	T2DM (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	1.01, 1.09
	0.009

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.99, 1.33
	0.059

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.86
	0.72, 1.01
	0.068

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.80, 1.04
	0.17

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.83, 1.05
	0.262

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	0.98, 1.32
	0.097

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.82, 1.10
	0.472

	MAP (time dependent)
	1.00
	1.00, 1.00
	0.52

	Temperature (time dependent)
	0.98
	0.96, 0.99
	<0.001

	Respiratory rate
	1.01
	1.00, 1.02
	0.009

	WBC count
	1.00
	1.00, 1.01
	0.157

	Hemoglobin (time dependent)
	1.00
	0.99, 1.01
	0.66

	Platelet
	1.00
	1.00, 1.00
	0.045

	pH (time dependent)
	0.96
	0.82, 1.14
	0.655

	PO2
	1.00
	1.00, 1.00
	0.009

	PCO2
	1.00
	1.00, 1.01
	0.377

	Lactate (time dependent)
	1.01
	1.00, 1.01
	0.042

	Creatinine
	1.06
	1.03, 1.10
	<0.001

	1HR = Hazard Ratio, CI = Confidence Interval


Table S15. Multivariable logistic model adjusted with all covariates for ICU mortality of original cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	2.12
	1.85, 2.43
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.82
	0.71, 0.94
	0.004

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.14
	0.74, 1.80
	0.55

	White
	1.54
	1.04, 2.30
	0.034

	Other
	1.74
	1.16, 2.64
	0.008

	Weight
	1.00
	0.99, 1.00
	0.066

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.16
	<0.001

	Charlson comorbidity index
	1.17
	1.13, 1.22
	<0.001

	TWA RASS
	0.31
	0.30, 0.33
	<0.001

	PEEP (cm H2O)
	0.96
	0.94, 0.99
	0.003

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.74
	0.39, 1.47
	0.379

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.62, 1.04
	0.087

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	0.96, 1.67
	0.095

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.94
	1.49, 2.55
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.80, 1.11
	0.467

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.95, 1.30
	0.173

	Fluid amount (L)
	0.94
	0.92, 0.97
	<0.001

	Max VIS DA
	1.00
	0.98, 1.00
	0.807

	Max VIS DBA
	1.09
	1.04, 1.14
	<0.001

	Max VIS EPI
	1.01
	1.00, 1.02
	0.036

	Max VIS NE
	1.01
	1.00, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.81, 1.10
	0.438

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.02, 1.37
	0.026

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.96, 1.32
	0.163

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.09, 1.48
	0.002

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.92, 1.34
	0.286

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.76
	0.60, 0.96
	0.021

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.85
	0.72, 1.00
	0.051

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.93, 1.25
	0.336

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.88
	0.72, 1.09
	0.234

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.77, 1.14
	0.503

	MAP
	1.00
	1.00, 1.00
	0.622

	Temperature
	0.89
	0.84, 0.95
	<0.001

	Respiratory rate
	1.04
	1.03, 1.05
	<0.001

	WBC count
	1.00
	1.0, 1.01
	0.811

	Hemoglobin
	1.00
	0.97, 1.04
	0.778

	Platelet
	1.00
	1.00, 1.00
	0.025

	pH
	1.90
	0.90, 4.01
	0.092

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.01, 1.02
	<0.001

	Lactate
	1.04
	1.01, 1.07
	0.01

	Creatinine
	1.07
	1.03, 1.12
	0.002

	1OR = Odds Ratio, CI = Confidence Interval


Table S16. Multivariable logistic model adjusted with MW for ICU mortality of cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	2.10
	1.80, 2.44
	<0.001

	Age
	1.02
	1.01, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.84
	0.72, 0.99
	0.036

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.06
	0.64, 1.79
	0.816

	White
	1.34
	0.86, 2.13
	0.204

	Other
	1.51
	0.95, 2.44
	0.086

	Weight
	1.00
	0.99, 1.00
	0.25

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.16
	<0.001

	Charlson comorbidity index
	1.15
	1.10, 1.21
	<0.001

	TWA RASS
	0.32
	0.30, 0.34
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 1.00
	0.079

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.70
	0.29, 1.87
	0.453

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.57, 1.11
	0.173

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.26
	0.91, 1.73
	0.164

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.93
	1.42, 2.64
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.75, 1.11
	0.372

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	0.97, 1.41
	0.103

	Fluid amount (L)
	0.92
	0.89, 0.95
	<0.001

	Max VIS DA
	1.00
	0.98, 1.03
	0.741

	Max VIS DBA
	1.09
	1.02, 1.17
	0.006

	Max VIS EPI
	1.01
	1.00, 1.03
	0.072

	Max VIS NE
	1.01
	1.01, 1.01
	<0.001

	Max VIS PE
	1.01
	1.01, 1.02
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.77, 1.10
	0.367

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.20
	1.01, 1.43
	0.037

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.01, 1.47
	0.043

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	0.99, 1.41
	0.064

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.92, 1.43
	0.213

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.78
	0.59, 1.03
	0.074

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.66, 0.97
	0.022

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	0.95, 1.34
	0.174

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.65, 1.05
	0.12

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.74, 1.16
	0.502

	MAP
	1.00
	1.00, 1.00
	0.663

	Temperature
	0.89
	0.82, 0.95
	0.001

	Respiratory rate
	1.03
	1.02, 1.05
	<0.001

	WBC count
	1.00
	0.99, 1.01
	0.869

	Hemoglobin
	1.00
	0.96, 1.04
	0.98

	Platelet
	1.00
	1.00, 1.00
	0.086

	pH
	2.00
	0.82, 4.86
	0.127

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.02
	<0.001

	Lactate
	1.04
	1.00, 1.08
	0.048

	Creatinine
	1.08
	1.03, 1.14
	0.002

	1OR = Odds Ratio, CI = Confidence Interval


Table S17. Survey-weighted generalised linear model adjusted with MW for ICU mortality of cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	2.10
	1.83, 2.41
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.84
	0.73, 0.98
	0.024

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.06
	0.67, 1.68
	0.795

	White
	1.34
	0.90, 1.99
	0.148

	Other
	1.51
	1.00, 2.28
	0.05

	Weight
	1.00
	0.99, 1.00
	0.237

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.16
	<0.001

	Charlson comorbidity index
	1.15
	1.11, 1.20
	<0.001

	TWA RASS
	0.32
	0.30, 0.34
	<0.001

	PEEP (cm H2O)
	0.97
	0.95, 1.00
	0.051

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.70
	0.30, 1.66
	0.421

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.60, 1.06
	0.113

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.26
	0.91, 1.74
	0.166

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.93
	1.41, 2.65
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.91
	0.77, 1.09
	0.326

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.17
	0.98, 1.39
	0.08

	Fluid amount (L)
	0.92
	0.89, 0.95
	<0.001

	Max VIS DA
	1.00
	0.98, 1.03
	0.712

	Max VIS DBA
	1.09
	1.04, 1.15
	<0.001

	Max VIS EPI
	1.01
	1.00, 1.03
	0.07

	Max VIS NE
	1.01
	1.01, 1.01
	<0.001

	Max VIS PE
	1.01
	1.01, 1.02
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.92
	0.78, 1.08
	0.325

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.20
	1.02, 1.42
	0.026

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.21
	1.02, 1.45
	0.031

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.18
	1.00, 1.39
	0.044

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.94, 1.41
	0.178

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.78
	0.60, 1.01
	0.056

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.80
	0.67, 0.95
	0.014

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	0.96, 1.32
	0.147

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.66, 1.04
	0.1

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.75, 1.14
	0.463

	MAP
	1.00
	1.00, 1.00
	0.639

	Temperature
	0.89
	0.84, 0.94
	<0.001

	Respiratory rate
	1.03
	1.02, 1.05
	<0.001

	WBC count
	1.00
	0.99, 1.01
	0.852

	Hemoglobin
	1.00
	0.97, 1.03
	0.978

	Platelet
	1.00
	1.00, 1.00
	0.067

	pH
	2.00
	0.85, 4.69
	0.112

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.02
	<0.001

	Lactate
	1.04
	1.00, 1.07
	0.032

	Creatinine
	1.08
	1.04, 1.13
	<0.001

	1OR = Odds Ratio, CI = Confidence Interval


Table S18. Multivariable Cox model adjusted with all covariates for In-hospital mortality of original cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group (time dependent)
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.13
	1.10, 1.16
	<0.001

	Age (time dependent)
	1.01
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.90
	0.83, 0.98
	0.014

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.92
	0.71, 1.21
	0.572

	White
	1.28
	1.01, 1.63
	0.044

	Other
	1.40
	1.09, 1.79
	0.008

	Weight
	1.00
	1.00, 1.00
	0.012

	SAPS II (time dependent)
	1.00
	1.00, 1.00
	0.06

	SOFA score (time dependent)
	1.02
	1.01, 1.03
	<0.001

	Charlson comorbidity index (time dependent)
	1.03
	1.02, 1.04
	<0.001

	TWA RASS (time dependent)
	0.80
	0.79, 0.81
	<0.001

	PEEP (cm H2O) (time dependent)
	0.99
	0.99, 0.99
	<0.001

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.57, 1.20
	0.324

	NICOM (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.90, 0.99
	0.009

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.38
	1.16, 1.64
	<0.001

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.75
	1.49, 2.05
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	1.02, 1.25
	0.023

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.97, 1.20
	0.143

	Fluid amount (L) (time dependent)
	0.99
	0.98, 0.99
	<0.001

	Max VIS DA
	1.00
	1.00, 1.00
	0.792

	Max VIS DBA
	1.04
	1.01, 1.06
	0.002

	Max VIS EPI
	1.00
	1.00, 1.00
	0.003

	Max VIS NE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	Max VIS PE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.97, 1.17
	0.176

	Hypertension (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	1.00, 1.05
	0.057

	AFIB (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	0.99, 1.06
	0.104

	T2DM (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.06
	1.03, 1.09
	<0.001

	Renal (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.03
	1.00, 1.07
	0.091

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.83
	0.73, 0.95
	0.006

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.95
	0.85, 1.05
	0.289

	CAD (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.00
	0.98, 1.03
	0.813

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.94, 1.21
	0.295

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.80, 1.01
	0.07

	MAP (time dependent)
	1.00
	1.00, 1.00
	0.648

	Temperature
	0.92
	0.89, 0.95
	<0.001

	Respiratory rate (time dependent)
	1.00
	1.00, 1.01
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.012

	Hemoglobin (time dependent)
	1.00
	1.00, 1.01
	0.368

	Platelet
	1.00
	1.00, 1.00
	0.02

	pH (time dependent)
	0.99
	0.87, 1.13
	0.902

	PO2 (time dependent)
	1.00
	1.00, 1.00
	<0.001

	PCO2 (time dependent)
	1.00
	1.00, 1.00
	0.013

	Lactate (time dependent)
	1.01
	1.00, 1.01
	0.002

	Creatinine (time dependent)
	1.01
	1.00, 1.02
	0.006

	1HR = Hazard Ratio, CI = Confidence Interval


Table S19. Multivariable Cox model adjusted with MW for In-hospital mortality of cohort
	Characteristic
	HR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.49
	1.36, 1.63
	<0.001

	Age (time dependent)
	1.01
	1.00, 1.01
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.92
	0.84, 1.01
	0.095

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	0.85
	0.63, 1.15
	0.294

	White
	1.17
	0.90, 1.52
	0.238

	Other
	1.30
	0.99, 1.70
	0.059

	Weight
	1.00
	1.00, 1.00
	0.099

	SAPS II (time dependent)
	1.00
	1.00, 1.00
	0.011

	SOFA score (time dependent)
	1.02
	1.01, 1.03
	<0.001

	Charlson comorbidity index
	1.09
	1.06, 1.12
	<0.001

	TWA RASS (time dependent)
	0.81
	0.80, 0.81
	<0.001

	PEEP (cm H2O) (time dependent)
	0.99
	0.99, 1.00
	<0.001

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.50, 1.25
	0.313

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.76
	0.64, 0.91
	0.003

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.41
	1.17, 1.71
	<0.001

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.68
	1.40, 2.01
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.14
	1.02, 1.28
	0.023

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.99, 1.25
	0.074

	Fluid amount (L) (time dependent)
	0.98
	0.97, 0.99
	<0.001

	Max VIS DA (time dependent)
	1.00
	1.00, 1.01
	0.248

	Max VIS DBA
	1.04
	1.01, 1.07
	0.01

	Max VIS EPI
	1.00
	1.00, 1.00
	0.004

	Max VIS NE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	Max VIS PE (time dependent)
	1.00
	1.00, 1.00
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.94, 1.15
	0.429

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.09
	0.99, 1.20
	0.087

	AFIB (time dependent)
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	1.01, 1.08
	0.006

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.19
	1.07, 1.32
	0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.98, 1.26
	0.102

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.69, 0.92
	0.002

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.89
	0.80, 1.00
	0.053

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.04
	0.93, 1.15
	0.511

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.02
	0.89, 1.16
	0.803

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.80, 1.02
	0.09

	MAP
	1.00
	1.00, 1.00
	0.986

	Temperature
	0.91
	0.88, 0.95
	<0.001

	Respiratory rate
	1.02
	1.01, 1.02
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.087

	Hemoglobin (time dependent)
	1.00
	0.99, 1.01
	0.981

	Platelet
	1.00
	1.00, 1.00
	0.194

	pH (time dependent)
	0.95
	0.83, 1.10
	0.515

	PO2 (time dependent)
	1.00
	1.00, 1.00
	0.001

	PCO2
	1.00
	1.00, 1.01
	0.074

	Lactate (time dependent)
	1.01
	1.00, 1.01
	0.014

	Creatinine (time dependent)
	1.01
	1.00, 1.02
	0.006

	1HR = Hazard Ratio, CI = Confidence Interval


Table S20. Multivariable logistic model adjusted with all covariates for In-hospital mortality of original cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.99
	1.77, 2.24
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.86
	0.76, 0.97
	0.014

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.16
	0.79, 1.73
	0.456

	White
	1.47
	1.05, 2.11
	0.029

	Other
	2.00
	1.40, 2.89
	<0.001

	Weight
	1.00
	0.99, 1.00
	0.016

	SAPS II
	1.01
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.15
	<0.001

	Charlson comorbidity index
	1.16
	1.13, 1.21
	<0.001

	TWA RASS
	0.37
	0.35, 0.39
	<0.001

	PEEP (cm H2O)
	0.96
	0.94, 0.98
	<0.001

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.73
	0.41, 1.35
	0.309

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.77
	0.61, 0.97
	0.027

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.27
	1.00, 1.62
	0.051

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	2.04
	1.61, 2.58
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.05
	0.91, 1.22
	0.49

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.12
	0.98, 1.29
	0.097

	Fluid amount (L)
	0.95
	0.92, 0.97
	<0.001

	Max VIS DA
	1.0
	0.98, 1.00
	0.577

	Max VIS DBA
	1.08
	1.03, 1.13
	<0.001

	Max VIS EPI
	1.01
	1.00, 1.02
	0.254

	Max VIS NE
	1.00
	1.00, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	0.006

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.94
	0.82, 1.07
	0.33

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	1.01, 1.32
	0.03

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.13
	0.98, 1.30
	0.09

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.13, 1.48
	<0.001

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.08
	0.92, 1.28
	0.357

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.57
	0.46, 0.70
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.90
	0.78, 1.05
	0.183

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.08, 1.41
	0.002

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.76
	0.63, 0.91
	0.003

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.77
	0.65, 0.91
	0.002

	MAP
	1.00
	1.00, 1.00
	0.847

	Temperature
	0.91
	0.86, 0.96
	<0.001

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.158

	Hemoglobin
	0.97
	0.95, 1.00
	0.059

	Platelet
	1.00
	1.00, 1.00
	0.022

	pH
	1.39
	0.71, 2.72
	0.334

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.01
	<0.001

	Lactate
	1.04
	1.01, 1.06
	0.013

	Creatinine
	1.05
	1.01, 1.09
	0.018

	1OR = Odds Ratio, CI = Confidence Interval


Table S21. Multivariable logistic model adjusted with MW for In-hospital mortality of cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.97
	1.73, 2.25
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.88
	0.77, 1.01
	0.075

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.14
	0.73, 1.81
	0.572

	White
	1.39
	0.94, 2.09
	0.111

	Other
	1.89
	1.25, 2.89
	0.003

	Weight
	1.00
	0.99, 1.00
	0.045

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.15
	<0.001

	Charlson comorbidity index
	1.16
	1.11, 1.21
	<0.001

	TWA RASS
	0.38
	0.36, 0.41
	<0.001

	PEEP (cm H2O)
	0.96
	0.94, 0.99
	0.009

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.63
	0.29, 1.49
	0.277

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.78
	0.58, 1.05
	0.102

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.31
	0.99, 1.72
	0.059

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.94
	1.48, 2.55
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.91, 1.28
	0.414

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.97, 1.35
	0.101

	Fluid amount (L)
	0.93
	0.90, 0.96
	<0.001

	Max VIS DA
	1.00
	0.98, 1.02
	0.84

	Max VIS DBA
	1.09
	1.02, 1.15
	0.006

	Max VIS EPI
	1.01
	1.00, 1.02
	0.413

	Max VIS NE
	1.01
	1.00, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.79, 1.08
	0.349

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	1.00, 1.36
	0.052

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.22
	1.04, 1.44
	0.018

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.05, 1.44
	0.009

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.91, 1.34
	0.307

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.58
	0.46, 0.74
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.73, 1.03
	0.106

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.11, 1.51
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.73
	0.59, 0.91
	0.005

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.65, 0.96
	0.016

	MAP
	1.00
	1.00, 1.00
	0.897

	Temperature
	0.91
	0.85, 0.97
	0.004

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.382

	Hemoglobin
	0.98
	0.95, 1.01
	0.176

	Platelet
	1.00
	1.00, 1.00
	0.145

	pH
	1.34
	0.61, 2.95
	0.47

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.01
	0.01

	Lactate
	1.04
	1.00, 1.07
	0.026

	Creatinine
	1.05
	1.01, 1.10
	0.023

	1OR = Odds Ratio, CI = Confidence Interval


Table S22. Survey-weighted generalised linear model adjusted with MW for In-hospital mortality of cohort
	Characteristic
	OR1
	95% CI1
	p-value

	Group
	
	
	

	Normal TWA-HR
	1.00
	Reference
	

	High TWA-HR
	1.97
	1.75, 2.22
	<0.001

	Age
	1.02
	1.02, 1.03
	<0.001

	Gender
	
	
	

	Female
	1.00
	Reference
	

	Male
	0.88
	0.77, 1.00
	0.055

	Race
	
	
	

	Asian
	1.00
	Reference
	

	Black
	1.14
	0.76, 1.72
	0.533

	White
	1.39
	0.97, 1.98
	0.073

	Other
	1.89
	1.30, 2.73
	<0.001

	Weight
	1.00
	0.99, 1.00
	0.038

	SAPS II
	1.02
	1.01, 1.02
	<0.001

	SOFA score
	1.12
	1.09, 1.15
	<0.001

	Charlson comorbidity index
	1.16
	1.12, 1.20
	<0.001

	TWA RASS
	0.38
	0.36, 0.40
	<0.001

	PEEP (cm H2O)
	0.96
	0.94, 0.99
	0.004

	PiCCO
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.63
	0.28, 1.42
	0.268

	NICOM
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.78
	0.60, 1.01
	0.057

	Mechanical ventilation
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.31
	1.01, 1.70
	0.045

	Sedative therapy
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.94
	1.49, 2.52
	<0.001

	Albumin
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.07
	0.92, 1.26
	0.37

	Beta blockers
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.15
	0.99, 1.33
	0.076

	Fluid amount (L)
	0.93
	0.90, 0.96
	<0.001

	Max VIS DA
	1.00
	0.98, 1.02
	0.819

	Max VIS DBA
	1.09
	1.03, 1.14
	0.002

	Max VIS EPI
	1.01
	0.99, 1.02
	0.401

	Max VIS NE
	1.01
	1.00, 1.01
	<0.001

	Max VIS PE
	1.01
	1.00, 1.01
	<0.001

	HF
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.93
	0.80, 1.07
	0.312

	Hypertension
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.16
	1.01, 1.34
	0.036

	AFIB
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.22
	1.05, 1.42
	0.011

	T2DM
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.23
	1.07, 1.42
	0.004

	Renal
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.11
	0.92, 1.32
	0.277

	Liver
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.58
	0.47, 0.73
	<0.001

	COPD
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.87
	0.74, 1.02
	0.082

	CAD
	
	
	

	YES
	1.00
	Reference
	

	NO
	1.30
	1.13, 1.49
	<0.001

	Stroke
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.73
	0.60, 0.90
	0.003

	Malignancy
	
	
	

	YES
	1.00
	Reference
	

	NO
	0.79
	0.66, 0.94
	0.009

	MAP
	1.00
	1.00, 1.00
	0.888

	Temperature
	0.91
	0.86, 0.96
	<0.001

	Respiratory rate
	1.03
	1.02, 1.04
	<0.001

	WBC count
	1.00
	1.00, 1.01
	0.355

	Hemoglobin
	0.98
	0.95, 1.01
	0.134

	Platelet
	1.00
	1.00, 1.00
	0.113

	pH
	1.34
	0.63, 2.83
	0.445

	PO2
	1.00
	1.00, 1.00
	<0.001

	PCO2
	1.01
	1.00, 1.01
	0.007

	Lactate
	1.04
	1.01, 1.07
	0.015

	Creatinine
	1.05
	1.01, 1.10
	0.012

	1OR = Odds Ratio, CI = Confidence Interval



