[bookmark: _Toc173498665][bookmark: _Hlk177543728][bookmark: _GoBack]Supplementary Table 1 Sensitivity analysis of data imputation (n = 1691)
	Variables
	After
	Before
	P

	Marital status, n (%)
	
	
	0.996

	  Single
	447 (26.43)
	382 (26.68)
	

	  Married
	829 (49.02)
	702 (49.02)
	

	  Divorce
	144 (8.52)
	119 (8.31)
	

	  Widowed
	271 (16.03)
	229 (15.99)
	

	Insurance, n (%)
	
	
	1.000

	  Private
	370 (21.88)
	367 (21.99)
	

	  Medicaid
	186 (11.00)
	183 (10.96)
	

	  Medicare
	1095 (64.75)
	1080 (64.71)
	

	  Other
	40 (2.37)
	39 (2.34)
	

	Respiratory rate, Mean ± SD
	20.50 ± 6.39
	20.50 ± 6.34
	0.987

	Temperature, Mean ± SD
	36.46 ± 0.89
	36.46 ± 0.89
	0.956

	SpO2, Mean ± SD
	96.04 ± 5.17
	96.04 ± 5.17
	0.997

	WBC, M (Q1, Q3)
	12.60 (9.30, 17.40)
	12.60 (9.30, 17.40)
	0.977

	Platelet, M (Q1, Q3)
	195.00 (140.00, 258.00)
	195.00 (140.00, 258.00)
	0.984

	INR, M (Q1, Q3)
	1.40 (1.20, 1.90)
	1.40 (1.20, 1.90)
	0.862

	Glucose, M (Q1, Q3)
	153.00 (118.00, 206.00)
	153.00 (118.00, 206.00)
	0.978

	Calcium, Mean ± SD
	8.38 ± 0.96
	8.39 ± 0.95
	0.681

	Anion gap, Mean ± SD
	16.33 ± 5.17
	16.33 ± 5.17
	0.991

	24-hour urine output, M (Q1, Q3)
	1410.00 (741.00, 2570.00)
	1419.00 (736.00, 2575.00)
	0.941

	Lactate, n (%)
	
	
	0.675

	  < 2
	715 (42.28)
	642 (41.55)
	

	  ≥ 2
	976 (57.72)
	903 (58.45)
	

	eGFR, M (Q1, Q3)
	52.06 (33.13, 76.01)
	52.06 (33.13, 76.01)
	0.977

	MAP, Mean ± SD
	81.79 ± 17.26
	81.79 ± 17.26
	0.994


SD, standard deviation; n, number; M (Q1, Q3), median (interquartile range); SpO2, oxygen saturation; WBC, white blood cells; eGFR, estimated glomerular filtration rate; INR, international normalized ratio; MAP, mean arterial pressure.


Table S2 The association between confounding variables and 30-day mortality (n = 1691)
	[bookmark: _Hlk180601684]Variable
	Model 1
	Model 2

	
	HR (95%CI)
	P
	HR (95%CI)
	P

	Age
	1.03 (1.02-1.03)
	<0.001
	1.02 (1.01-1.03)
	<0.001

	Gender
	
	
	
	

	  Female
	Ref
	
	
	

	  Male
	0.83 (0.71-0.98)
	0.024
	
	

	Race
	
	
	
	

	  White
	Ref
	
	Ref
	

	  Black
	0.98 (0.71-1.35)
	0.887
	0.97 (0.69-1.35)
	0.839

	  Other
	0.81 (0.60-1.09)
	0.167
	0.88 (0.65-1.19)
	0.411

	  Unknown
	1.37 (1.13-1.65)
	0.001
	1.36 (1.12-1.65)
	0.002

	Marital status
	
	
	
	

	  Single
	Ref
	
	
	

	  Married
	1.19 (0.97-1.45)
	0.093
	
	

	  Divorced
	0.90 (0.64-1.28)
	0.564
	
	

	  Widowed
	1.46 (1.14-1.87)
	0.003
	
	

	Insurance
	
	
	
	

	  Medicaid
	Ref
	
	
	

	  Medicare
	1.85 (1.36-2.51)
	<0.001
	
	

	  Private
	1.19 (0.84-1.69)
	0.319
	
	

	  Other
	0.58 (0.25-1.36)
	0.210
	
	

	24-hour urine output
	0.99 (0.99-0.99)
	<0.001
	0.99 (0.99-0.99)
	<0.001

	Heart failure
	
	
	
	

	  No
	Ref
	
	Ref
	

	  Yes
	0.73 (0.61-0.88)
	<0.001
	0.64 (0.53-0.79)
	<0.001

	AMI
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.05 (0.89-1.24)
	0.526
	
	

	Sepsis
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.10 (0.93-1.30)
	0.258
	
	

	Hematological system diseases
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	0.86 (0.72-1.02)
	0.087
	
	

	SOFA
	1.06 (1.03-1.09)
	<0.001
	
	

	SAPS II
	1.05 (1.04-1.05)
	<0.001
	1.02 (1.02-1.03)
	<0.001

	GCS
	0.95 (0.92-0.99)
	0.010
	
	

	CCI
	1.14 (1.10-1.18)
	<0.001
	1.09 (1.06-1.13)
	<0.001

	Heart rate
	1.01 (1.01-1.01)
	0.032
	1.01 (1.01-1.01)
	0.047

	MAP
	0.99 (0.99-0.99)
	0.036
	
	

	Respiratory rate
	1.03 (1.02-1.05)
	<0.001
	1.03 (1.01-1.04)
	<0.001

	Temperature
	0.81 (0.74-0.88)
	<0.001
	0.91 (0.83-0.99)
	0.024

	SpO2
	0.97 (0.96-0.99)
	<0.001
	0.98 (0.97-0.99)
	0.008

	WBC
	1.02 (1.01-1.03)
	0.002
	
	

	Platelet
	1.00 (1.00-1.00)
	0.306
	
	

	eGFR
	0.99 (0.98-0.99)
	<0.001
	
	

	INR
	1.07 (1.02-1.12)
	0.005
	
	

	Glucose
	1.01 (1.01-1.01)
	<0.001
	1.01 (1.01-1.01)
	<0.001

	Calcium
	0.98 (0.90-1.07)
	0.616
	
	

	Anion gap
	1.07 (1.06-1.09)
	<0.001
	1.04 (1.02-1.05)
	<0.001

	Lactate
	
	
	
	

	  < 2
	Ref
	
	
	

	  ≥ 2
	1.59 (1.34-1.88)
	<0.001
	
	

	ALT
	
	
	
	

	  <200
	Ref
	
	Ref
	

	  ≥200
	1.17 (0.96-1.43)
	0.127
	0.92 (0.74-1.14)
	0.446

	  Unknown
	0.59 (0.47-0.74)
	<0.001
	0.67 (0.53-0.84)
	<0.001

	ECMO
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.55 (0.96-2.51)
	0.075
	
	

	IABP
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.23 (0.88-1.71)
	0.218
	
	

	CABG
	
	
	
	

	  No
	Ref
	
	Ref
	

	  Yes
	0.31 (0.17-0.59)
	<0.001
	0.34 (0.18-0.64)
	<0.001

	PCI
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.20 (0.79-1.82)
	0.394
	
	

	Thrombolysis
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.31 (0.49-3.51)
	0.589
	
	

	Mechanical ventilation
	
	
	
	

	  No
	Ref
	
	
	

	  Yes
	1.83 (1.22-2.76)
	0.004
	
	

	Vasopressors
	
	
	
	

	  No
	Ref
	
	Ref
	

	  Yes
	1.39 (1.16-1.68)
	<0.001
	1.26 (1.02-1.56)
	0.036

	Diuretic
	
	
	
	

	  No
	Ref
	
	Ref
	

	  Yes
	0.73 (0.62-0.86)
	<0.001
	0.67 (0.55-0.80)
	<0.001


[bookmark: _Hlk186128216][bookmark: _Hlk186128165]HR, hazard ratio; CI, confidence intervals; AMI, acute myocardial infarction; SOFA, sequential organ failure assessment; SAPS II, simplified acute physiology score II; GCS, Glasgow Coma Scale; CCI, Charlson comorbidity index; MAP, mean arterial pressure; temperature, SpO2, oxygen saturation; WBC, white blood cells; eGFR, estimated glomerular filtration rate; INR, international normalized ratio; ALT, alanine transaminase; ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon pump; CABG, coronary artery bypass grafting; PCI, percutaneous coronary intervention.


Table S3 The association between KH-ePVS and 30-day mortality in different subgroups 
	Variable
	HR (95%CI)
	P

	Age < 65 (n = 627)
	
	

	  Low
	Ref
	

	  High
	1.08 (0.74-1.56)
	0.696

	Age ≥65 (n = 1064)
	
	

	  Low
	Ref
	

	  High
	1.18 (0.90-1.56)
	0.236

	Female (n = 683)
	
	

	  Low
	Ref
	

	  High
	0.99 (0.69-1.42)
	0.961

	Male (n = 1008)
	
	

	  Low
	Ref
	

	  High
	1.25 (0.95-1.65)
	0.118

	Non-heart failure (n = 385)
	
	

	  Low
	Ref
	

	  High
	1.08 (0.71-1.65)
	0.712

	Heart failure (n = 1306)
	
	

	  Low
	Ref
	

	  High
	1.27 (0.98-1.64)
	0.071

	Non-AMI (n = 1060)
	
	

	  Low
	Ref
	

	  High
	1.29 (0.98-1.72)
	0.074

	AMI (n = 631)
	
	

	  Low
	Ref
	

	  High
	1.10 (0.77-1.57)
	0.596

	Non-sepsis (n = 1132
	
	

	[bookmark: _Hlk185940604]  Low
	Ref
	

	  High
	1.20 (0.90-1.59)
	0.213

	Sepsis (n = 559)
	
	

	  Low
	Ref
	

	  High
	1.19 (0.84-1.68)
	0.328

	Non-hematological system disease (n = 478)
	
	

	  Low
	Ref
	

	  High
	1.11 (0.74-1.68)
	0.610

	Hematological system disease (n = 1213)
	
	

	  Low
	Ref
	

	  High
	1.22 (0.94-1.58)
	0.140


[bookmark: _Hlk186128682]KH-ePVS, estimated plasma volume status by Kaplan Hakim; HR, hazard ratio; CI, confidence intervals; Ref, reference; ePVS, estimated plasma volume status; AMI, acute myocardial infarction. The model was adjusted for age, race, 24-hour urine output, heart failure, simplified acute physiology score II, Charlson comorbidity index, heart rate, respiratory rate, temperature, oxygen saturation, glucose, anion gap, alanine transaminase, coronary artery bypass grafting, vasopressors, diuretic.
