Table1 Patients characteristics of the training and validation cohort by lymph node status 
	Characteristics
	raining cohort（n=18,929）
	 validation cohort(n=8,112)

	
	Negative (n=14,005) Positive(n=4,924)  P value
 
N(%)            N(%) 
	Negative (n=6,002)   Positive (n=2,110)   P value
 
N(%)               N(%)

	Age of diagnosis(years)  
	                                 <0.001
	                                   <0.001

	<40
	939 (6.7)          529 (10.7)
	435 (7.2)            218 (10.3)

	40-49
	2,310 (16.5)        1,045 (21.2)    
	994 (16.6)           453 (21.5)

	50-59 
	3,624 (25.9)        1,370 (27.8) 
	1,496 (24.9)          604 (28.6)

	60-69
	3,743 (26.7)        1,112 (22.6)  
	1,568 (26.1)          470 (22.3)

	≥70
	3,389 (24.2)        868 (17.6)  
	1,509 (25.1)          365 (17.3)

	Sex
	                                 0.311
	                                    0.974

	Male
	13 (0.1)           8(0.2)           
	 2 (0.0)              0 (0.0)               

	Female
	13,992 (99.0)      4,916(99.8)            
	 6,000  (100.0)       2,110 (0.0)                    

	Race
	                                <0.001
	                                    <0.001

	White
	10,351 (73.9)      3,416 (69.4)
	4,478 (74.6)          1,478 (70.0)

	Black 
	2,612 (18.7)       1,110 (22.5)     
	1,078 (18.0)          462 (21.9)

	[bookmark: _GoBack]Others
	1,042 (7.4)         398 (8.1)    
	446 (7.4)            170 (8.1)

	Primary site 
	                                <0.001
	                                   <0.001

	Inner quadrant 
	3,449 (24.6)        783 (15.9) 
	1,477 (24.6)          333 (15.8)

	Outer quadrant
	6,601 (47.1)        2,810 (57.1)  
	2,827 (47.1)         1,213 (57.5)

	Central portion
	460 (3.3)          166 (3.4) 
	190 (3.2)            74 (3.5)

	Overlapping lesion 
	3,412 (24.4)        1,098 (22.3) 
	1,479 (24.6)          455 (21.6)

	Axillary tail 
	 83 (0.6)          67 (1.4) 
	29 (0.5)             35 (1.7)

	Tumor size  
	                                 <0.001
	                                   <0.001

	T1 
	8,325 (59.4)        1,688(34.3) 
	3,636(60.6)          687(32.6)

	T2
	5,680(40.6)         3,236(65.7) 
	2,366(39.4)          1,423(67.4)

	Grade  
	                            <0.001
	                              <0.001

	1
	414 (3.0)          51 (1.0) 
	182 (3.0)            14 (0.7)

	2
	2,874 (20.5)        725 (14.7)  
	1,108 (18.5)          283 (13.4)

	3
	10,717 (76.5)       4,148 (84.2)  
	4,712 (78.5)          1,813 (85.9)

	Histologic type 
	                            <0.001
	                                   <0.001

	IDC
	12,220 (87.3)       4,376 (88.9) 
	5,192 (86.5)          1,881 (89.1)

	ILC 
	570 (4.1)          454 (9.2)    
	225 (3.7)            190 (9.0)

	Others
	1,215 (8.7)         94 (1.9) 
	585 (9.7)            39 (1.8)


,others includes American Indian, Alaskan native and Asian, Pacific Islander. IDC, infiltrating duct carcinoma; ILC, infiltrating lobular carcinoma. OR, odds ratio; CI, confidence interval.

