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Supplementary Table 1. ICD-9/ICD-10 codes defining heart failure
	Variables
	ICD codes
	Meaning of diagnostic code

	Heart Failure
	I5083
	High output heart failure

	
	I5082
	Biventricular heart failure

	
	I5084
	End stage heart failure

	
	I5089
	Other heart failure

	
	I509
	Heart failure, unspecified

	
	40201
	Malignant hypertensive heart disease with heart failure

	
	40291
	Unspecified hypertensive heart disease with heart failure

	
	4280
	Congestive heart failure, unspecified

	
	4281
	Left heart failure

	
	42820
	Systolic heart failure, unspecified

	
	42821
	Acute systolic heart failure

	
	42822
	Chronic systolic heart failure

	
	42823
	Acute on chronic systolic heart failure

	
	42830
	Diastolic heart failure, unspecified

	
	42831
	Acute diastolic heart failure

	
	42832
	Chronic diastolic heart failure

	
	42833
	Acute on chronic diastolic heart failure

	
	42840
	Combined systolic and diastolic heart failure, unspecified

	
	42841
	Acute combined systolic and diastolic heart failure

	
	42842
	Chronic combined systolic and diastolic heart failure

	
	42843
	Acute on chronic combined systolic and diastolic heart failure

	
	4289
	Heart failure, unspecified

	
	I5020
	Unspecified systolic (congestive) heart failure

	
	I5021
	Acute systolic (congestive) heart failure

	
	I5022
	Chronic systolic (congestive) heart failure

	
	I5023
	Acute on chronic systolic (congestive) heart failure

	
	I5030
	Unspecified diastolic (congestive) heart failure

	
	I5031
	Acute diastolic (congestive) heart failure

	
	I5032
	Chronic diastolic (congestive) heart failure

	
	I5033
	Acute on chronic diastolic (congestive) heart failure

	
	I5040
	Unspecified combined systolic (congestive) and diastolic (congestive) heart failure

	
	I5041
	Acute combined systolic (congestive) and diastolic (congestive) heart failure

	
	I5042
	Chronic combined systolic (congestive) and diastolic (congestive) heart failure

	
	I5043
	Acute on chronic combined systolic (congestive) and diastolic (congestive) heart failure

	
	I50810
	Right heart failure, unspecified

	
	I50811
	Acute right heart failure

	
	I50812
	Chronic right heart failure

	
	I50813
	Acute on chronic right heart failure

	
	I50814
	Right heart failure due to left heart failure

	
	I110
	Hypertensive heart disease with heart failure

	
	39891
	Rheumatic heart failure (congestive)

	
	I0981
	Rheumatic heart failure

	
	I97130
	Postprocedural heart failure following cardiac surgery

	
	I97131
	Postprocedural heart failure following other surgery

	
	40211
	Benign hypertensive heart disease with heart failure

	
	40491
	Hypertensive heart and chronic kidney disease, unspecified, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified

	
	I130
	Hypertensive heart and chronic kidney disease with heart failure and stage 1 through stage 4 chronic kidney disease, or unspecified chronic kidney disease

	
	I132
	Hypertensive heart and chronic kidney disease with heart failure and with stage 5 chronic kidney disease, or end stage renal disease

	
	40493
	Hypertensive heart and chronic kidney disease, unspecified, with heart failure and chronic kidney disease stage V or end stage renal disease

	
	40401
	Hypertensive heart and chronic kidney disease, malignant, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified

	
	40411
	Hypertensive heart and chronic kidney disease, benign, with heart failure and with chronic kidney disease stage I through stage IV, or unspecified

	
	40403
	Hypertensive heart and chronic kidney disease, malignant, with heart failure and with chronic kidney disease stage V or end stage renal disease

	
	40413
	Hypertensive heart and chronic kidney disease, benign, with heart failure and chronic kidney disease stage V or end stage renal disease


Abbreviation: ICD, international classification of diseases.


Supplementary Table 2. Univariable analysis for incidences of 30-day mortality
	Variable
	HR 95%CI
	p Value

	Age
	1.04 (1.03,1.05) 
	< 0.001

	Sex
	0.67 (0.53,0.84) 
	< 0.001

	Race
	
	

	 White
	Ref
	

	 Black or African American
	0.50 (0.28,0.90) 
	 0.020

	 Other
	1.38 (1.09,1.76) 
	 0.008

	BMI
	0.97 (0.95,0.99) 
	< 0.001

	MAP
	0.99 (0.98,1.00) 
	 0.024

	SpO2
	1.08 (1.01,1.14) 
	 0.015

	Hemoglobin
	0.89 (0.85,0.94) 
	< 0.001

	Platelets
	0.9985 (0.9970,0.9999) 
	 0.039

	White blood cell
	1.02 (1.00,1.03) 
	 0.014

	Anion Gap
	1.04 (1.02,1.07) 
	< 0.001

	Bicarbonate
	0.93 (0.91,0.95) 
	< 0.001

	Calcium
	0.84 (0.72,0.98) 
	 0.025

	Creatinine
	1.05 (1.00,1.11) 
	 0.071

	Sodium
	1.02 (0.99,1.04) 
	 0.123

	Potassium
	1.09 (0.98,1.22) 
	 0.115

	APTT
	1.0048 (1.0023,1.0074) 
	< 0.001

	Lactate
	1.10 (1.07,1.13) 
	< 0.001

	Myocardial infarction
	1.11 (0.88,1.40) 
	 0.371

	Chronic kidney disease
	1.12 (0.88,1.43) 
	 0.352

	Severe liver disease
	2.33 (1.27,4.25) 
	 0.006

	Chronic pulmonary disease
	0.72 (0.55,0.94) 
	 0.015

	Cerebrovascular disease
	2.09 (1.66,2.64) 
	< 0.001

	Diabetes
	1.03 (0.82,1.30) 
	 0.806

	Sepsis
	2.19 (1.60,2.99) 
	< 0.001

	SAPS Ⅱ
	1.04 (1.03,1.05) 
	< 0.001

	OASIS
	1.06 (1.05,1.07) 
	< 0.001

	SOFA
	1.10 (1.06,1.13) 
	< 0.001

	CRRT
	2.69 (1.97,3.68) 
	< 0.001

	Mechanical ventilation
	2.38 (1.88,3.00) 
	< 0.001

	SHR
	1.52 (1.33,1.72) 
	< 0.001


Abbreviations: SHR, stress hyperglycemia ratio; BMI, body mass index; MAP, mean arterial pressure; SpO2, peripheral oxygen saturation; APTT, activated partial thromboplastin time; SAPS Ⅱ, simplified acute physiology score II; OASIS, Oxford Acute Severity of Illness Score; SOFA, Sequential Organ Failure Assessment; CRRT, continuous renal replacement therapy.


Supplementary Table 3. Generalized variance inflation factors (GVIF) for variables included in the multivariable Cox regression model
	Term
	GVIF

	Crude
	1.201

	Age
	1.486

	Sex
	1.090

	Race
	1.141

	BMI
	1.266

	MAP
	1.182

	SpO2
	1.124

	Hemoglobin
	1.212

	Platelets
	1.241

	White blood cell
	1.402

	Anion Gap
	1.620

	Creatinine
	1.815

	APTT
	1.251

	Myocardial infarction
	1.309

	Chronic kidney disease
	1.468

	Severe liver disease
	1.116

	Chronic pulmonary disease
	1.061

	Diabetes
	1.173

	OASIS
	1.810

	CRRT
	1.038

	Ventilation
	1.043


Abbreviations: GVIF, generalized variance inflation factor; BMI, body mass index; MAP, mean arterial pressure; SpO2, peripheral oxygen saturation; APTT, activated partial thromboplastin time; OASIS, Oxford Acute Severity of Illness Score; CRRT, continuous renal replacement therapy.


Supplementary Table 4. Multivariate Cox regression analyses for ICU mortality and 365-day mortality
	Variable
	Model 1
	
	Model 2
	
	Model 3
	
	Model 4

	
	HR (95%CI)
	P-value
	
	HR (95%CI)
	P-value
	
	HR (95%CI)
	P-value
	
	HR (95%CI)
	P-value

	ICU mortality                                                                                                                                   

	SHR continuous
	1.91 (1.64~2.23)
	<0.001
	
	1.92 (1.64~2.26)
	<0.001
	
	1.87(1.55~2.27)
	<0.001
	
	1.85 (1.53~2.24)
	<0.001

	SHR tertiles
	
	
	
	
	
	
	
	
	
	
	

	T1(0.26-1.00)
	1(Ref)
	
	
	1(Ref)
	
	
	1(Ref)
	
	
	1(Ref)
	

	T2(1.00-1.37)
	2.01 (1.24~3.28)
	 0.005
	
	1.95 (1.19~3.19)
	 0.008
	
	2.37 (1.40~4.03)
	 0.001
	
	2.37 (1.39~4.03)
	 0.001

	T3(1.37-6.37)
	3.64 (2.36~5.62)
	<0.001
	
	3.56 (2.30~5.51)
	<0.001
	
	4.00 (2.49~6.44)
	<0.001
	
	3.94 (2.44~6.35)
	<0.001

	P for trend 
	
	<0.001
	
	
	<0.001
	
	
	<0.001
	
	
	<0.001

	365-day mortality                                                                                                                       

	SHR continuous
	1.25 (1.10~1.41)
	<0.001
	
	1.32 (1.16~1.50)
	<0.001
	
	1.23 (1.08~1.40)
	 0.002
	
	1.21 (1.06~1.38)
	0.004

	SHR tertiles
	
	
	
	
	
	
	
	
	
	
	

	T1(0.26-1.00)
	1(Ref)
	 
	
	1(Ref)
	 
	
	1(Ref)
	 
	
	1(Ref)
	 

	T2(1.00-1.37)
	1.09 (0.87~1.38)
	 0.449
	
	1.10 (0.88~1.39)
	 0.403
	
	1.16 (0.91~1.48)
	 0.225
	
	1.18 (0.93~1.51)
	 0.175

	T3(1.37-6.37)
	1.56 (1.25~1.94)
	<0.001
	
	1.64 (1.32~2.04)
	<0.001
	
	1.57 (1.24~1.98)
	<0.001
	
	1.56 (1.24~1.98)
	<0.001

	P for trend 
	
	<0.001
	
	
	<0.001
	
	
	<0.001
	
	
	<0.001


Model 1: No adjusted.
Model 2: Adjusted for age, sex, race.
Model 3: Adjusted for age, sex, race, body mass index, mean arterial pressure, peripheral oxygen saturation, hemoglobin, platelets, white blood cell, anion gap, creatinine, activated partial thromboplastin time, myocardial infarction, chronic kidney disease, severe liver disease, chronic pulmonary disease, and diabetes.
[bookmark: _GoBack]Model 4: Adjusted for age, sex, race, body mass index, mean arterial pressure, peripheral oxygen saturation, hemoglobin, platelets, white blood cell, anion gap, creatinine, activated partial thromboplastin time, myocardial infarction, chronic kidney disease, severe liver disease, chronic pulmonary disease, diabetes, OASIS, continuous renal replacement therapy, and mechanical ventilation.
Abbreviations: SHR, stress hyperglycemia ratio.

