Supplementary Table 1. Detailed Clinical, Electrocardiographic, and Echocardiographic Characteristics of the Total Study Population
	
	[ALL]   N=445
	 N 

	Death
	                      
	445

	    No
	     303 (68.09%)     
	   

	    Yes
	     142 (31.91%)     
	   

	Survival time(year)
	   4.14 [2.57;4.68]   
	445

	Gender
	                      
	445

	    Female
	     141 (31.69%)     
	   

	    Male
	     304 (68.31%)     
	   

	Smoke
	                      
	445

	    Never smoker
	     234 (52.58%)     
	   

	    Former smoker
	     121 (27.19%)     
	   

	    Current smoker
	     90 (20.22%)      
	   

	Drink
	                      
	445

	    Non-drinker
	     276 (62.02%)     
	   

	    Occasional drinker
	     115 (25.84%)     
	   

	    Regular drinker
	     54 (12.13%)      
	   

	NYHA
	                      
	445

	    II
	     155 (34.83%)     
	   

	    III
	     216 (48.54%)     
	   

	    IV
	     74 (16.63%)      
	   

	VHD
	                      
	445

	    No
	     386 (86.74%)     
	   

	    Yes
	     59 (13.26%)      
	   

	Presence of shunt 
	                      
	445

	    No
	     438 (98.43%)     
	   

	    Yes
	      7 (1.57%)       
	   

	Shunt at great vessel level left to right 
	                      
	445

	    No
	     440 (98.88%)     
	   

	    Yes
	      5 (1.12%)       
	   

	Shunt at atrial level left to right 
	                      
	445

	    No
	     440 (98.88%)     
	   

	    Yes
	      5 (1.12%)       
	   

	Segmental wall motion abnormality 
	                      
	445

	    No
	     327 (73.48%)     
	   

	    Yes
	     118 (26.52%)     
	   

	Pericardial effusion 
	                      
	445

	    No
	     384 (86.29%)     
	   

	    Yes
	     61 (13.71%)      
	   

	Left ventricular diastolic dysfunction 
	                      
	445

	    No
	     334 (75.06%)     
	   

	    Yes
	     111 (24.94%)     
	   

	Left ventricular systolic dysfunction 
	                      
	445

	    No
	     402 (90.34%)     
	   

	    Yes
	      43 (9.66%)      
	   

	Left ventricular cavity 
	                      
	445

	    No
	     375 (84.27%)     
	   

	    Yes
	     70 (15.73%)      
	   

	Right ventricular cavity 
	                      
	445

	    No
	     388 (87.19%)     
	   

	    Yes
	     57 (12.81%)      
	   

	Left atrial cavity 
	                      
	445

	    No
	     238 (53.48%)     
	   

	    Yes
	     207 (46.52%)     
	   

	Right atrial cavity 
	                      
	445

	    No
	     341 (76.63%)     
	   

	    Yes
	     104 (23.37%)     
	   

	Atrial septal defect 
	                      
	445

	    No
	     442 (99.33%)     
	   

	    Yes
	      3 (0.67%)       
	   

	Apical thrombus 
	                      
	445

	    No
	     436 (97.98%)     
	   

	    Yes
	      9 (2.02%)       
	   

	Ventricular aneurysm 
	                      
	445

	    No
	     420 (94.38%)     
	   

	    Yes
	      25 (5.62%)      
	   

	Valve annulus calcification 
	                      
	445

	    No
	     416 (93.48%)     
	   

	    Yes
	      29 (6.52%)      
	   

	Aortic valve annulus calcification 
	                      
	445

	    No
	     417 (93.71%)     
	   

	    Yes
	      28 (6.29%)      
	   

	Mitral valve annulus calcification 
	                      
	445

	    No
	     438 (98.43%)     
	   

	    Yes
	      7 (1.57%)       
	   

	Prosthetic valve 
	                      
	445

	    No
	     433 (97.30%)     
	   

	    Yes
	      12 (2.70%)      
	   

	Aortic prosthetic valve 
	                      
	445

	    No
	     439 (98.65%)     
	   

	    Yes
	      6 (1.35%)       
	   

	Mitral prosthetic valve 
	                      
	445

	    No
	     436 (97.98%)     
	   

	    Yes
	      9 (2.02%)       
	   

	Presence of stenosis 
	                      
	445

	    No
	     422 (94.83%)     
	   

	    Yes
	      23 (5.17%)      
	   

	Aortic valve stenosis severity 
	                      
	445

	    0
	     433 (97.30%)     
	   

	    1
	      6 (1.35%)       
	   

	    2
	      3 (0.67%)       
	   

	    3
	      3 (0.67%)       
	   

	Mitral valve stenosis severity 
	                      
	445

	    0
	     429 (96.40%)     
	   

	    1
	      12 (2.70%)      
	   

	    2
	      2 (0.45%)       
	   

	    3
	      2 (0.45%)       
	   

	Presence of regurgitation 
	                      
	445

	    No
	      29 (6.52%)      
	   

	    Yes
	     416 (93.48%)     
	   

	Aortic regurgitation severity 
	                      
	445

	    0
	     236 (53.03%)     
	   

	    1
	     160 (35.96%)     
	   

	    2
	      40 (8.99%)      
	   

	    3
	      9 (2.02%)       
	   

	Mitral regurgitation severity 
	                      
	445

	    0
	     107 (24.04%)     
	   

	    1
	     240 (53.93%)     
	   

	    2
	     75 (16.85%)      
	   

	    3
	      23 (5.17%)      
	   

	Tricuspid regurgitation severity 
	                      
	445

	    0
	     102 (22.92%)     
	   

	    1
	     261 (58.65%)     
	   

	    2
	     61 (13.71%)      
	   

	    3
	      21 (4.72%)      
	   

	Pulmonary regurgitation severity 
	                      
	445

	    0
	     254 (57.08%)     
	   

	    1
	     163 (36.63%)     
	   

	    2
	      22 (4.94%)      
	   

	    3
	      6 (1.35%)       
	   

	Left ventricular wall thickness status 
	                      
	445

	    No
	     378 (84.94%)     
	   

	    Yes
	     67 (15.06%)      
	   

	Interventricular septal thickness status 
	                      
	445

	    No
	     442 (99.33%)     
	   

	    Yes
	      3 (0.67%)       
	   

	Pulmonary artery mean pressure 
	                      
	445

	    No
	     365 (82.02%)     
	   

	    Yes
	     80 (17.98%)      
	   

	Diastolic dysfunction 
	                      
	445

	    No
	     334 (75.06%)     
	   

	    Yes
	     111 (24.94%)     
	   

	Systolic dysfunction 
	                      
	445

	    No
	     402 (90.34%)     
	   

	    Yes
	      43 (9.66%)      
	   

	Ventricular rate(bpm)
	 80.00 [68.00;92.00]  
	445

	Atrial rate(bpm)
	 79.00 [69.00;92.00]  
	445

	QRS Duration(ms)
	 98.00 [86.00;110.00] 
	445

	QT Interval(ms)
	400.00 [368.00;430.00]
	445

	QTc Calculation(ms)
	461.00 [435.00;484.00]
	445

	QRS Count
	 13.00 [11.00;15.00]  
	445

	Q Onset(ms)
	217.00 [213.00;220.00]
	445

	Q Offset(ms)
	265.00 [262.00;270.00]
	445

	T Offset(ms)
	417.00 [402.00;433.00]
	445

	QTc Fredericia(ms)
	437.00 [416.00;461.00]
	445

	QTc Framingham(ms)
	437.00 [416.00;459.00]
	445

	Age(years)
	 63.98 [52.58;72.84]  
	445

	SBP(mmHg)
	131.00 [116.00;145.00]
	445

	DBP(mmHg)
	 75.00 [67.00;86.00]  
	445

	HR(bpm)
	 79.00 [71.00;93.00]  
	445

	EF(%)
	 45.00 [35.00;56.00]  
	445

	Aortic diameter(mm)
	 32.00 [30.00;35.00]  
	445

	Left atrial anteroposterior diameter(mm)
	 42.00 [39.00;46.00]  
	445

	Left ventricular posterior wall thickness(mm)
	 11.00 [10.00;11.00]  
	445

	Right atrial diameter transverse(mm)
	 38.00 [34.00;43.00]  
	445

	Right ventricular diameter transverse(mm)
	 35.00 [32.00;40.00]  
	445

	Left ventricular shortening fraction(mm)
	 24.00 [18.00;30.00]  
	445

	Right pulmonary artery diameter(mm)
	 12.00 [11.00;13.00]  
	445

	BMI(kg/m²)
	 24.97 [22.47;27.68]  
	445

	NT-proBNP/1000(pg/mL/1000)
	   2.94 [1.05;8.89]   
	445


Abbreviation: NYHA: New York Heart Association; VHD: Valvular heart disease; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HR: Heart rate; EF: Ejection fraction; BMI: body mass index; NT-proBNP: N-terminal pro-brain natriuretic peptide.

Supplementary Table 2. Variables with missing values below 20%
	Variables
	Missing rate, n (%)

	Atrial rate (bpm)
	46 (10.34%)

	Left ventricular shortening fraction (mm) 
	22 (4.94%)

	Drink
	7 (1.57%)

	Left atrial anteroposterior diameter (mm)
	7 (1.57%)

	Left ventricular posterior wall thickness (mm)
	7 (1.57%)

	Right atrial diameter transverse (mm)
	7 (1.57%)

	Right ventricular diameter transverse (mm)
	7 (1.57%)

	Smoke
	6 (1.35%)

	Aortic diameter (mm)
	6 (1.35%)

	NT-proBNP/1000 (pg/mL/1000)
	6 (1.35%)

	BMI (kg/m²)
	2 (0.45%)

	Other variables
	0 (0%)


Abbreviation: NT-proBNP: N-terminal pro-brain natriuretic peptide; BMI: body mass index.


Supplementary Table 3. Comparations of the data before and after imputation
	[bookmark: 研究对象社会人口学特征分析][bookmark: table1基本特征与差异性分析]Variables
	Before imputation
(n = 445)
	After imputation
(n = 445)
	P

	
	
	
	

	Atrial rate (bpm), M (Q₁, Q₃)
	79.00 (67.00, 94.00)
	79.00 (69.00, 92.00)
	0.985

	Left ventricular shortening fraction (mm), M (Q₁, Q₃)
	24.00 (17.00, 30.00)
	24.00 (18.00, 30.00)
	0.976

	Left atrial anteroposterior diameter (mm), M (Q₁, Q₃)
	42.00 (39.00, 46.00)
	42.00 (39.00, 46.00)
	0.999

	Left ventricular posterior wall thickness (mm), M (Q₁, Q₃)
	11.00 (10.00, 11.00)
	11.00 (10.00, 11.00)
	0.901

	Right atrial diameter transverse (mm), M (Q₁, Q₃)
	38.00 (33.00, 43.00)
	38.00 (34.00, 43.00)
	0.988

	Right ventricular diameter transverse (mm), M (Q₁, Q₃)
	35.00 (32.00, 40.00)
	35.00 (32.00, 40.00)
	0.985

	Aortic diameter (mm), M (Q₁, Q₃)
	32.00 (30.00, 35.00)
	32.00 (30.00, 35.00)
	0.998

	NT-proBNP/1000 (pg/mL/1000), M (Q₁, Q₃)
	2.94 (1.04, 8.98)
	2.94 (1.05, 8.89)
	1.000

	BMI (kg/m²), M (Q₁, Q₃)
	24.97 (22.42, 27.68)
	24.97 (22.47, 27.68)
	1.000

	Drink, n(%)
	
	
	0.983

	  Non-drinker
	269 (61.42)
	276 (62.02)
	

	  Occasional drinker
	115 (26.26)
	115 (25.84)
	

	  Regular drinker
	54 (12.33)
	54 (12.13)
	

	Smoke, n(%)
	
	
	0.982

	  Never smoker
	228 (51.94)
	234 (52.58)
	

	  Former smoker
	121 (27.56)
	121 (27.19)
	

	  Current smoker
	90 (20.50)
	90 (20.22)
	


M: Median, Q₁: 1st Quartile, Q₃: 3st Quartile
Abbreviation: NT-proBNP: N-terminal pro-brain natriuretic peptide; BMI: body mass index.

Supplementary Table 4. Variables Selected by LASSO Regression with Their Coefficients
	Variable
	Coefficient

	Aortic valve annulus calcification
	0.473

	Left ventricular systolic dysfunction
	0.455

	Tricuspid regurgitation severity
	0.197

	NYHA
	0.164

	Age
	0.020

	Right pulmonary artery diameter
	0.015

	NT-proBNP/1000
	0.014

	Atrial septal defect
	0.010

	Shunt at great vessel level left to right
	0.007

	QRS duration
	0.004

	Right ventricular diameter transverse
	0.003

	Systolic dysfunction
	0.000

	Shunt at atrial level left to right
	0.000

	T Offset
	0.000

	Smoke
	-0.009


Abbreviation: NYHA: New York Heart Association; NT-proBNP: N-terminal pro-brain natriuretic peptide.

Supplementary Table 5. Variance Inflation Factors of Variables in the Final Multivariate Cox Model
	Variable
	VIF

	NYHA
	1.188

	Left ventricular systolic dysfunction
	1.152

	Atrial septal defect
	1.067

	Aortic valve annulus calcification
	1.245

	Tricuspid regurgitation severity
	1.069

	QRS Duration
	1.114

	T Offset
	1.176

	Age
	1.139

	NT-proBNP/1000
	1.227


Abbreviation: NYHA: New York Heart Association; NT-proBNP: N-terminal pro-brain natriuretic peptide.

Supplementary Table 6. Optimal Cutoff Values for Continuous Variables in the Survival Analysis
	Variable
	Cutoff Value
	Statistic

	QRS Duration
	102 ms
	2.515

	T wave Offset
	400 ms
	1.512

	Age
	71.1 years
	5.087

	NT-proBNP
	3,833 pg/mL
	4.342


Abbreviation: NT-proBNP: N-terminal pro-brain natriuretic peptide.

Supplementary Table 7. Random Survival Forest Model Parameters and Performance
	Parameter
	Value

	Sample size
	312

	Number of deaths
	93

	Number of trees
	1000

	Optimal terminal node size
	7

	Average number of terminal nodes
	29.229

	Number of variables tried at each split
	3

	Total number of variables
	9

	Resample size
	197

	Out-of-bag CRPS
	1.054

	Out-of-bag standardized CRPS
	0.158

	Out-of-bag error rate
	31.76%



