[bookmark: _GoBack]Supp. Table 1 The Pearson's correlation among all histological features including pT stage.
	Correlation
	Grade
	Tumor architecture
	Invasiveness
	Variant histology
	pT stage
	Lymphovascular invasion
	Perineural invasion

	Tumor architecture
	0.426
	
	
	
	
	
	

	Invasiveness
	0.665
	0.554
	
	
	
	
	

	Variant histology
	0.366
	0.550
	0.480
	
	
	
	

	pT stage
	0.447
	0.644
	0.657
	0.521
	
	
	

	Lymphovascular invasion
	0.398
	0.483
	0.570
	0.471
	0.742
	
	

	Perineural invasion
	0.217
	0.450
	0.311
	0.314
	0.473
	0.479
	

	Surgical margin status
	0.197
	0.307
	0.281
	0.323
	0.358
	0.334
	0.306


Scale of correlation coefficient：0.0~0.19 Very Low Correlation, 0.2~0.39 Low Correlation, 0.4~0.59 Moderate Correlation, 0.6~0.79 High Correlation, 0.8~1.0 Very High Correlation.

Supp. Table 2 The variance inflation factor (VIF) analysis of histological variables among different survival models.
	VIF (Review)
	OS
	CSS
	DFS

	Grade
	1.836
	1.868
	1.836

	Tumor architecture
	1.779
	1.774
	1.779

	Invasiveness
	2.640
	2.650
	2.640

	pT stage
	3.104
	3.079
	3.104

	Lymphovascular invasion
	2.443
	2.415
	2.443

	Perineural invasion
	1.446
	1.437
	1.446

	Surgical margin status
	1.173
	1.181
	1.173




[bookmark: _Hlk171514980]Supp. Table 3: Original feature selected multivariate survival analysis of upper tract urothelial cancer patients according to review pathology
	Multivariate analysis
Review
	OS
	CSS
	DFS
	

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

	Extent
	
	
	 
	　
	
	

	Tis/Ta/T0
	1
	　
	1
	　
	1
	　

	T1/T2
	1.229 (0.635, 2.376)
	0.540
	1.378 (0.403, 4.709)
	0.609
	1.529 (0.941, 2.485)
	0.087

	T3/T4
	3.134 (1.969, 4.989)
	<0.001**
	6.141 (2.651, 14.221)
	<0.001**
	2.579 (1.737, 3.828)
	<0.001**

	Margins
	 
	　
	 
	　
	 
	　

	Free
	1
	　
	1
	　
	1
	　

	Not free
	2.529 (1.447, 4.421)
	0.001**
	3.265 (1.749, 6.098)
	<0.001**
	2.046 (1.264, 3.311)
	0.004**

	Not mentioned
	0.000 (0.000, -)
	0.975
	0.000 (0.000, -)
	0.976
	3.393 (0.828, 13.912)
	0.090


CI, confidence interval; HR, hazard ratio; OS, overall survival; CSS, cancer-specific survival; DFS, disease-free survival * < 0.05, ** < 0.01


Supp. Table 4: C-index among different survival outcomes of feature-selected, LASSO, and AIC survival models.
	
	Original survival model
	LASSO survival model
	AIC survival model

	Overall survival
	0.6780469
	0.6859721
	0.6883003

	Cancer specific survival
	0.7654054
	0.7842827
	0.7810395

	Disease free survival
	0.6618231
	0.6747104
	0.6743361








Supp. Table 5: LASSO variable selection Multivariate survival analysis of upper tract urothelial cancer patients according to review pathology
	Multivariate
Analysis Review
	Levels
	OS
	CSS
	DFS

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

	
	Non-Invasive 
	
	
	
	
	1
	

	Invasiveness
	Invasive/Invasive
	
	
	
	
	0.00 (0,∞)
	0.992

	
	Not Mentioned
	
	
	
	
	4.85 (1.17,20.22)
	0.030**

	
	Tis/T0/Ta
	1
	
	1
	
	1
	

	pT stage
	T1/T2
	1.14 (0.59, 2.23) 
	0.690 
	1.33 (0.39, 4.60) 
	0.648 
	6982119.39 (0, ∞) 
	0.992

	
	T3/T4
	1.79 (0.90, 3.55) 
	0.095* 
	2.78 (0.90, 8.57) 
	0.076* 
	6871238.82 (0, ∞) 
	0.992

	LVI
	Negative/Free
	1
	
	1
	
	1
	

	
	Positive
	1.45 (0.76,2.76) 
	0.262 
	2.01 (0.80,5.01) 
	0.136 
	1.89 (1.09,3.30) 
	0.024**

	PNI
	Negative/Free
	1
	
	1
	
	1
	

	
	Positive
	2.02 (1.15,3.57) 
	0.015** 
	2.12 (1.06,4.26) 
	0.035** 
	1.55 (0.94,2.58) 
	0.087*

	
	Free
	1
	
	1
	
	1
	

	Surgical Margin
	Not Free
	1.77 (0.98,3.21) 
	0.06* 
	2.47 (1.22,5.00) 
	0.012** 
	2.31 (1.40,3.83) 
	<0.001***

	
	Not Mentioned
	2.50 (0.33,19.04) 
	0.375 
	0.00 (0,∞) 
	0.997 
	2.96 (0.69,12.61) 
	0.143

	UC variants
	No
	
	
	1
	
	
	

	
	Yes
	
	
	1.05 (0.55,2.00)
	0.894
	
	


p-value: * < 0.1, ** < 0.05, *** < 0.01

