	Table S1. Clinical characteristics of patients with SCLC stratified by BM in training and validation cohorts. 

	
	Training cohort
	Validation cohort

	 
	Non-BM
	BM
	
	Non-BM
	BM
	

	Characteristics
	(N = 16,570)
	(N = 3,065)
	P value
	(N = 16,528)
	(N = 3,108)
	P value

	Age
	68.0 [61.0;75.0]
	66.0 [59.0;72.0]
	<0.001
	68.0 [61.0;76.0]
	66.0 [59.0;73.0]
	<0.001

	Sex
	
	
	0.016
	
	
	<0.001

	    Female
	8493 (51.3%)
	1498 (48.9%)
	
	8478 (51.3%)
	1472 (47.4%)
	

	    Male
	8077 (48.7%)
	1567 (51.1%)
	
	8050 (48.7%)
	1636 (52.6%)
	

	Race
	
	
	<0.001
	
	
	0.011

	    Black
	1487 (8.97%)
	335 (10.9%)
	
	1505 (9.11%)
	336 (10.8%)
	

	    White
	14445 (87.2%)
	2580 (84.2%)
	
	14326 (86.7%)
	2646 (85.1%)
	

	    Others
	638 (3.85%)
	150 (4.89%)
	
	697 (4.22%)
	126 (4.05%)
	

	Marital status
	
	
	0.064
	
	
	0.002

	    Married
	7897 (47.7%)
	1517 (49.5%)
	
	7870 (47.6%)
	1573 (50.6%)
	

	    Unmarried
	8673 (52.3%)
	1548 (50.5%)
	
	8658 (52.4%)
	1535 (49.4%)
	

	T category
	
	
	0.001
	
	
	<0.001

	    T0
	199 (1.20%)
	38 (1.24%)
	
	199 (1.20%)
	37 (1.19%)
	

	    T1
	2483 (15.0%)
	380 (12.4%)
	
	2512 (15.2%)
	346 (11.1%)
	

	    T2
	4318 (26.1%)
	800 (26.1%)
	
	4372 (26.5%)
	777 (25.0%)
	

	    T3
	3633 (21.9%)
	661 (21.6%)
	
	3586 (21.7%)
	688 (22.1%)
	

	    T4
	5937 (35.8%)
	1186 (38.7%)
	
	5859 (35.4%)
	1260 (40.5%)
	

	N category
	
	
	0.009
	
	
	<0.001

	    N0
	2660 (16.1%)
	475 (15.5%)
	
	2772 (16.8%)
	419 (13.5%)
	

	    N1
	1262 (7.62%)
	237 (7.73%)
	
	1220 (7.38%)
	252 (8.11%)
	

	    N2
	9038 (54.5%)
	1602 (52.3%)
	
	8972 (54.3%)
	1711 (55.1%)
	

	    N3
	3610 (21.8%)
	751 (24.5%)
	
	3564 (21.6%)
	726 (23.4%)
	

	Primary site
	
	
	0.183
	
	
	0.368

	    Upper lobe
	8077 (48.7%)
	1554 (50.7%)
	
	8143 (49.3%)
	1577 (50.7%)
	

	    Middle lobe
	699 (4.22%)
	106 (3.46%)
	
	652 (3.94%)
	128 (4.12%)
	

	    Lower lobe
	3535 (21.3%)
	656 (21.4%)
	
	3604 (21.8%)
	656 (21.1%)
	

	    Main bronchus
	1871 (11.3%)
	323 (10.5%)
	
	1774 (10.7%)
	341 (11.0%)
	

	    Overlapping
	235 (1.42%)
	44 (1.44%)
	
	236 (1.43%)
	35 (1.13%)
	

	    Unknown
	2153 (13.0%)
	382 (12.5%)
	
	2119 (12.8%)
	371 (11.9%)
	

	Tumor grade
	
	
	<0.001
	
	
	0.052

	    Grade I-II
	63 (0.38%)
	19 (0.62%)
	
	80 (0.48%)
	5 (0.16%)
	

	    Grade III
	1530 (9.23%)
	255 (8.32%)
	
	1524 (9.22%)
	272 (8.75%)
	

	    Grade IV
	2228 (13.4%)
	343 (11.2%)
	
	2193 (13.3%)
	400 (12.9%)
	

	    Unknown
	12749 (76.9%)
	2448 (79.9%)
	
	12731 (77.0%)
	2431 (78.2%)
	

	Laterality
	
	
	0.003
	
	
	0.026

	    Left only
	6705 (40.5%)
	1300 (42.4%)
	
	6773 (41.0%)
	1307 (42.1%)
	

	    Right only
	9312 (56.2%)
	1636 (53.4%)
	
	9246 (55.9%)
	1681 (54.1%)
	

	    Others
	553 (3.34%)
	129 (4.21%)
	
	509 (3.08%)
	120 (3.86%)
	

	History of malignancy
	
	
	<0.001
	
	
	<0.001

	    Yes
	3330 (20.1%)
	430 (14.0%)
	
	3335 (20.2%)
	480 (15.4%)
	

	    No
	13240 (79.9%)
	2635 (86.0%)
	
	13193 (79.8%)
	2628 (84.6%)
	

	Number of malignancy
	
	
	<0.001
	
	
	<0.001

	    1
	12676 (76.5%)
	2562 (83.6%)
	
	12617 (76.3%)
	2553 (82.1%)
	

	    2 or more
	3894 (23.5%)
	503 (16.4%)
	
	3911 (23.7%)
	555 (17.9%)
	

	Bone metastasis
	
	
	<0.001
	
	
	<0.001

	    No
	12959 (78.2%)
	2176 (71.0%)
	
	13067 (79.1%)
	2205 (70.9%)
	

	    Yes
	3611 (21.8%)
	889 (29.0%)
	
	3461 (20.9%)
	903 (29.1%)
	

	Liver metastasis
	
	
	<0.001
	
	
	<0.001

	    No
	11747 (70.9%)
	2074 (67.7%)
	
	11771 (71.2%)
	2114 (68.0%)
	

	    Yes
	4823 (29.1%)
	991 (32.3%)
	
	4757 (28.8%)
	994 (32.0%)
	

	Lung metastasis
	
	
	<0.001
	
	
	<0.001

	    No
	14307 (86.3%)
	2500 (81.6%)
	
	14280 (86.4%)
	2506 (80.6%)
	

	    Yes
	2263 (13.7%)
	565 (18.4%)
	
	2248 (13.6%)
	602 (19.4%)
	

	Surgery
	
	
	<0.001
	
	
	<0.001

	    No
	15958 (96.3%)
	3041 (99.2%)
	
	15872 (96.0%)
	3078 (99.0%)
	

	    Yes
	612 (3.69%)
	24 (0.78%)
	
	656 (3.97%)
	30 (0.97%)
	

	Radiation
	
	
	<0.001
	
	
	<0.001

	    No
	9394 (56.7%)
	870 (28.4%)
	
	9324 (56.4%)
	904 (29.1%)
	

	    Yes
	7176 (43.3%)
	2195 (71.6%)
	
	7204 (43.6%)
	2204 (70.9%)
	

	Chemotherapy
	
	
	0.076
	
	
	0.017

	    No
	4693 (28.3%)
	917 (29.9%)
	
	4711 (28.5%)
	952 (30.6%)
	

	    Yes
	11877 (71.7%)
	2148 (70.1%)
	
	11817 (71.5%)
	2156 (69.4%)
	



SCLC：small cell lung cancer；BM：brain metastases.
	Table S2. Univariate and multivariate logistic regression analyses of risk facors of BM in SCLC patients in the training cohort.

	
	Univariate
	
	Multivariate

	Characteristics
	OR (95% CI)
	P value
	
	OR (95% CI)
	P value

	Age
	0.97 (0.97-0.98)
	< 0.001
	
	0.98 (0.98-0.98)
	<0.001

	Sex
	
	
	
	
	

	    Female
	Ref.
	1.00
	
	Ref.
	1.00

	    Male
	1.10 (1.02-1.19)
	0.015
	
	1.06 (0.97-1.15)
	0.199

	Race
	
	
	
	
	

	    Black
	Ref.
	
	
	Ref.
	

	    White
	0.79 (0.70-0.90)
	<0.001
	0.83 (0.73-0.95)
	0.008

	    Others
	1.04 (0.84-1.29)
	0.695
	
	1.06 (0.97-1.15)
	0.199

	Marital status
	
	
	
	
	

	    Married
	Ref.
	1.00
	
	Ref.
	1.00

	    Unmarried
	0.93 (0.86-1.00)
	0.061
	
	0.94 (0.87-1.02)
	0.152

	T category
	
	
	
	
	

	    T0
	Ref.
	1.00
	
	
	

	    T1
	0.80 (0.56-1.15)
	0.232
	
	
	

	    T2
	0.97 (0.68-1.38)
	0.867
	
	
	

	    T3
	0.95 (0.67-1.36)
	0.790
	
	
	

	    T4
	1.05 (0.74-1.49)
	0.802
	
	
	

	N category
	
	
	
	
	

	    N0
	Ref.
	1.00
	
	
	

	    N1
	1.05 (0.89-1.25)
	0.560
	
	
	

	    N2
	0.99 (0.89-1.11)
	0.895
	
	
	

	    N3
	1.16 (1.03-1.32)
	0.017
	
	
	

	Primary site
	
	
	
	
	

	    Upper lobe
	Ref.
	1.00
	
	Ref.
	1.00

	    Middle lobe
	0.79 (0.64-0.97)
	0.027
	
	0.86 (0.69-1.07)
	0.178

	    Lower lobe
	0.96 (0.87-1.07)
	0.476
	
	1.05 (0.95-1.17)
	0.360

	    Main bronchus
	0.90 (0.79-1.02)
	0.102
	
	0.82 (0.72-0.94)
	0.005

	    Overlapping
	0.96 (0.70-1.35)
	0.870
	
	0.96 (0.68-1.35)
	0.819

	    Unknown
	0.92 (0.82-1.04)
	0.191
	
	0.87 (0.75-1.00)
	0.051

	Tumor grade
	
	
	
	
	

	    Grade I-II
	Ref.
	1.00
	
	
	

	    Grade III
	0.55 (0.33-0.94)
	0.028
	
	
	

	    Grade IV
	0.51 (0.30-0.86)
	0.012
	
	
	

	    Unknown
	0.64 (0.38-1.07)
	0.085
	
	
	

	Laterality
	
	
	
	
	

	    Left only
	Ref.
	1.00
	
	Ref.
	1.00

	    Right only
	0.91 (0.84-0.98)
	0.014
	
	0.09 (0.83-0.98)
	0.019

	    Others
	1.20 (0.98-1.47)
	0.070
	
	1.06 (0.97-1.15)
	0.199

	History of malignancy
	
	
	
	
	

	    Yes
	Ref.
	1.00
	
	
	

	    No
	1.54 (1.38-1.72)
	< 0.001
	
	
	

	Number of malignancy
	
	
	
	
	

	    1
	Ref.
	1.00
	
	Ref.
	1.00

	    2 or more
	0.64 (0.58-0.71)
	< 0.001
	
	0.72 (0.65-0.80)
	< 0.001

	Bone metastasis
	
	
	
	
	

	    No
	Ref.
	1.00
	
	Ref.
	1.00

	    Yes
	1.47 (1.34-1.60)
	< 0.001
	
	1.41 (1.28-1.56)
	< 0.001

	Liver metastasis
	
	
	
	
	

	    No
	Ref.
	1.00
	
	Ref.
	1.00

	    Yes
	1.16 (1.07-1.26)
	<0.001
	
	1.37 (1.24-1.50)
	<0.001

	Lung metastasis
	
	
	
	
	

	    No
	Ref.
	1.00
	
	Ref.
	1.00

	    Yes
	1.43 (1.29-1.58)
	<0.001
	
	1.59 (1.42-1.77)
	<0.001

	Surgery
	
	
	
	
	

	    No
	Ref.
	1.00
	
	Ref.
	1.00

	    Yes
	0.21 (0.14-0.31)
	<0.001
	
	0.26 (0.17-0.40)
	<0.001

	Radiation
	
	
	
	
	

	    No
	Ref.
	1.00
	
	Ref.
	1.00

	    Yes
	3.30 (3.04-3.59)
	<0.001
	
	4.88 (4.42-5.39)
	<0.001

	Chemotherapy
	
	
	
	
	

	    No
	Ref.
	1.00
	
	Ref.
	1.00

	    Yes
	0.93 (0.85-1.01)
	0.072
	
	0.43 (0.39-0.48)
	<0.001


SCLC：small cell lung cancer； BM：brain metastas
