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Supplementary table. S1: Comparisons of baseline characteristics of RC patients who developed SPC by treatment type.
	Characteristic
	NRT(n=956)
	RT(n=217)
	P

	Median age at RC diagnosis, (IQR), years
	63(56-69)
	63(56-70)
	0.997

	Age at RC diagnosis
20-49
   50-69
≥70
	
63(6.6)
671(70.2)
222(23.2)
	
22(10.1)
147(63.1)
58(26.7)
	0.072

	Year of RC diagnosis, (IQR)
	1989(1982-1998)
	1993(1986-2000)
	<0.001

	Year of RC diagnosis
   1975-1984
   1985-1994
   1995-2004
   ≥2005
	
325(34.0)
296(31.0)
260(27.2)
75(7.8)
	
39(18.0)
86(39.6)
75(34.6)
17(7.8)
	<0.001

	Race
	
	
	

	White
Black
Other
	775(81.1)
80(8.4)
101(10.6)
	181(83.4)
16(7.4)
20(9.2)
	 0.724

	Tumor grade
	
	
	<0.001

	  Grade I/II
  Grade III/IV 
Unknown
	597(62.4)
66(6.9)
293(30.6)
	159(73.3)
35(16.1)
22(10.6)
	

	Tumor stage
	
	
	<0.001

	  Localized
  Regional
	794(83.1)
162(16.9)
	89(41.0)
128(59.0)
	

	Tumor histology
  Adenocarcinoma
  Mucous tumor’
  Other
	   
825(86.3)
29(3.0)
102(10.7)
	
198(91.2)
18(8.3)
1(0.5)
	<0.001

	Tumor size(cm)
<2 
≥2 
Unknown
	
132(13.8)
347(36.3)
477(49.9)
	
10(4.6)
137(63.1)
70(32.3)
	<0.001

	Chemotherapy
No
Yes
	
908(95.0)
48(5.0)
	
79(36.4)
138(63.6)
	<0.001

	Marital status
  Unmarried
Married
  Unknown
	  
139(14.5)
780(81.6)
37(3.9)
	
36(16.6)
178(82.0)
3(1.4)
	 0.156

	Median latency between RC and SPCA, (IQR), month
	120(84-168)

	120(84-168)
	0.729

	Median follow-up time of RC, (IQR), months
	214(156-280)
	199(136-266)
	0.006

	Total person-years at risk
	10,818
	2,444
	


[bookmark: _Hlk148192183]
[bookmark: _Hlk151384561]Supplementary table. S2: Comparisons of baseline characteristics of RC patients who developed SBC by treatment type.
	Characteristic
	NRT(n=242)
	RT(n=146)
	P

	Median age at RC diagnosis, (IQR), years
	66(58-71)
	63(56-70)
	0.047

	Age at RC diagnosis
20-49
   50-69
≥70
	
12(5.0)
153(63.2)
77(31.8)
	
13(8.9)
97(66.4)
36(24.7)
	0.139

	Year of RC diagnosis, (IQR)
	1988(1982-1997)
	1995(1990-2001)
	<0.001

	Year of RC diagnosis
   1975-1984
   1985-1994
   1995-2004
   ≥2005
	
79(32.6)
82(33.9)
66(27.3)
15(6.2)
	
25(17.1)	
41(28.1)
60(41.1)
20(13.7)
	<0.001

	Race
	
	
	

	White
Black
Other
	228(94.2)
6(2.5)
8(8.3)
	128(87.7)
14(9.6)
4(2.7)
	 0.034

	Tumor grade
	
	
	<0.001

	  Grade I/II
  Grade III/IV 
Unknown
	155(64.0)
25(10.3)
62(25.6)
	110(75.3)
25(17.1)
11(7.5)
	

	Tumor stage
	
	
	<0.001

	  Localized
  Regional
	194(80.2)
48(19.8)
	53(36.3)
93(63.7)
	

	Tumor histology
  Adenocarcinoma
  Mucous tumor’
  Other
	   
221(91.3)
11(4.5)
10(4.1)
	
135(92.5)
10(6.8)
1(0.7)
	0.062

	Turmor size(cm)
<2 
≥2 
Unknown
	
25(10.3)
95(39.3)
122(50.4)
	
8(5.5)
94(64.4)
44(20.1)
	<0.001

	Chemotherapy
No
Yes
	
232(95.9)
10(4.1)
	
45(30.8)
101(69.2)
	<0.001

	Marital status
  Unmarried
Married
  Unknown
	  
40(16.5)
196(81.0)
6(2.5)
	
16(11.0)
130(89.0)
0(0.0)
	 0.895

	Median latency between RC and SPCA, (IQR), month
	144(96-204)

	144(96-204)
	0.931

	Median follow-up time of RC, (IQR), months
	204(144-290)
	147(204-266)
	0.280

	Total person-years at risk
	38,892
	22,620
	





[bookmark: _Hlk146377978]Supplementary table. S3: Subgroup analyses of hazard ratios of developing combined SPC in RC patients.

	Subgroup
	RT (No. of 
events/total No.)
	NRT (No. of 
events/total No.)
	HR (95% Cl)
	P

	Age at RC diagnosis
20-49
   50-69
≥70
	
22/1796
137/5941
58/2026
	
63/2130
671/11271
222/5722
	
0.52(0.32-0.84)
0.42(0.35-0.50)
0.77(0.58-1.03)
	
0.008
<0.001
 0.078

	Year of RC diagnosis
   1975-1984
   1985-1994
   1995-2004
   ≥2005
	
39/796
86/2106
75/3311
17/3550
	
325/4787
296/4993
260/5084
75/4259
	
0.72(0.52-1.00)
0.68(0.53-0.86)
0.44(0.34-0.57)
0.27(0.16-0.45)
	
0.050
0.002
<0.001
<0.001

	Race
	
	
	
	

	White
Black
Other
	181/8168
16/545
20/1050
	775/15966
80/1138
101/2019
	0.50(0.42-0.60)
0.42(0.24-0.71)
0.41(0.25-0.66)
	<0.001
 0.001
<0.001

	Tumor grade
	
	
	
	

	  Grade I/II
  Grade III/IV 
Unknown
	159/7394
35/1422
22/947
	597/12876
66/1468
293/4779
	0.50(0.42-0.60)
0.59(0.39-0.88)
0.44(0.29-0.67)
	<0.001
 0.011
<0.001

	Tumor stage
	
	
	
	

	  Localized
  Regional
	89/3323
128/6440
	794/14813
162/4310
	0.52(0.42-0.65)
0.61(0.48-0.76)
	<0.001
<0.001

	Tumor histology
  Adenocarcinoma
  Mucous tumor’
  Other
	
198/8940
18/642
1/181
	   
825/16312
29/616
102/2195
	
0.49(0.42-0.57)
0.64(0.36-1.15)
0.10(0.01-0.72)
	
<0.001
0.130
0.022

	Turmor size(cm)
<2 
≥2 
Unknown
	
10/511
137/6963
70/2289
	
132/2745
347/7847
477/8531
	
0.39(0.21-0.75)
0.49(0.40-0.59)
0.60(0.46-0.77)
	
 0.004
<0.001
<0.001

	Chemotherapy
No
Yes
	
79/2069
138/7694
	
908/17781
48/1342
	
0.67(0.53-0.84)
0.52(0.38-0.73)
	
<0.001
<0.001

	Marital status
  Unmarried
Married
  Unknown
	
36/2384
178/7178
3/201
	  
139/3854
780/14361
37/908
	
0.46(0.32-0.67)
0.49(0.42-0.58)
0.36(0.11-1.18)
	 
<0.001
<0.001
 0.092




[bookmark: _Hlk167091827]Supplementary table. S4: Subgroup analyses of hazard ratios of developing combined SBC in RC patients.
 
	Subgroup
	RT (No. of 
events/total No.)
	NRT (No. of 
events/total No.)
	HR (95% Cl)
	P

	Age at RC diagnosis
20-49
   50-69
≥70
	
13/1796
97/5941
36/2026
	
12/2130
153/11271
77/5722
	
1.65(0.76-3.57)
1.38(1.07-1.77)
1.40(0.94-2.08)
	
0.210
0.014
 0.097

	Year of RC diagnosis
   1975-1984
   1985-1994
   1995-2004
   ≥2005
	
25/796
41/2106
60/3311
20/3550
	
79/4787
82/4993
66/5084
15/4259
	
1.92(1.22-3.01)
1.19(0.82-1.73)
1.41(0.99-2.00)
1.58(0.81-3.08)
	
0.004
0.370
0.055
0.180

	Race
White
Black
Other
	
128/8168
4/545
14/1050
	
228/15966
6/1138
8/2019
	
1.25(1.01-1.55)
1.47(0.41-5.30)
3.67(1.53-8.78)
	
0.045
 0.550
0.003

	Tumor grade
	
	
	
	

	  Grade I/II
  Grade III/IV 
Unknown
	110/7394
25/1422
11/947
	155/12876
25/1468
62/4779
	1.40(1.10-1.79)
1.15(0.66-2.01)
1.03(0.54-1.95)
	0.006
 0.620
0.940

	Tumor stage
	
	
	
	

	  Localized
  Regional
	53/3323
93/6440
	194/14813
48/4310
	1.32(0.97-1.79)
1.57(1.11-2.22)
	0.072
0.011

	Tumor histology
  Adenocarcinoma
  Mucous tumor’
  Other
	
135/8940
10/642
1/181
	   
221/16312
11/616
10/2195
	
1.31(1.05-1.62)
0.96(0.40-2.28)
1.03(0.13-7.84)
	
0.015
0.930
0.980

	Turmor size(cm)
<2 
≥2 
Unknown
	
8/511
94/6963
44/2289
	
25/2745
95/7847
122/8531
	
1.72(0.78-3.79)
1.28(0.96-1.70)
1.52(1.07-2.14)
	
 0.180
0.091
0.018

	Chemotherapy
No
Yes
	
45/2069
101/7694
	
232/17781
10/1342
	
1.47(1.07-2.03)
1.91(1.00-3.66)
	
0.018
0.050

	Marital status
  Unmarried
Married
  Unknown
	
16/2384
130/7178
0/201
	  
40/3854
196/14361
6/908
	
0.75(0.42-1.34)
1.49(1.20-1.87)
-
	 
0.330
<0.001
  -




Supplementary table. S5. Radiation-attributed risk of combined SPC by age at RC diagnosis, latency and year of RC diagnosis.

	Characteristic
	RR (95% Cl)                                  
	P
	Adjusted RR (95% Cl)
	P

	All patients
	0.44(0.38-0.51)
	<0.001
	0.55(0.48-0.64) 
	<0.001

	Age at RC diagnosis
20-49
    50-69
≥70
	
0.41(0.25-0.66)
0.38(0.32-0.46)
0.74(0.55-0.98)
	
<0.001
<0.001
0.039
	
0.57(0.34-0.93)
0.47(0.39-0.57)
0.89(0.65-1.19)
	
0.030
<0.001
 0.444

	Latency between RC and Prostate, months
60-119
120-239
    240-420
	
0.41(0.33-0.51)
0.43(0.34-0.54)
0.59(0.36-0.92)
	
<0.001
<0.001
0.028
	
0.50(0.40-0.62)
0.59(0.46-0.74)
0.74(0.45-1.18)
	
<0.001
<0.001
0.228

	Year of RC diagnosis
1975-1984
    1985-1994
    1995-2004
    ≥2005
	
0.72(0.51-1.00)
0.69(0.54-0.87)
0.44(0.34-0.57)
0.27(0.15-0.45)
	
0.057
0.002
<0.001
<0.001
	
0.72(0.50-0.99)
0.66(0.52-0.84)
0.45(0.34-0.58)
0.27(0.16-0.45)
	
0.051
<0.001
<0.001
<0.001





Supplementary table. S6. Radiation-attributed risk of combined SBC by age at RC diagnosis, latency and year of RC diagnosis.

	Characteristic
	RR (95% Cl)                                  
	P
	Adjusted RR (95% Cl)
	P

	All patients
	1.18(0.96-1.45)
	0.111
	1.57(1.27-1.95) 
	<0.001

	Age at RC diagnosis
20-49
   50-69
≥70
	
1.28(0.58-2.86)
1.20(0.93-1.55)
1.32(0.88-1.94)
	
0.531
0.155
0.169
	
2.11(0.93-4.83)
1.58(1.21-2.05)
1.39(0.91-2.08)
	
0.071
<0.001
0.119

	Latency between RC and Prostate, months
    60-119
    120-239
    240-420
	
1.00(0.71-1.41)
1.34(1.00-1.78)
1.11(0.60-1.95)
	
0.024
0.048
0.725
	
1.38(0.96-1.98)
1.82(1.34-2.47)
1.47(0.78-2.65)
	
0.079
<0.001 0.217

	Year of RC diagnosis
    1975-1984
    1985-1994
    1995-2004
    ≥2005
	
1.90(1.19-2.94)
1.18(0.81-1.71)
1.39(0.98-1.98)
1.60(0.82-3.18)
	
0.005
0.374
0.061
0.169
	
1.80(1.12-2.80)
1.20(0.82-1.75)
1.50(1.06-2.14)
1.74(0.89-3.47)
	
0.011
0.333
0.023
0.105



Supplementary table. S7: Standardized incidence ratio of combined SPC by age at RC diagnosis, latency and year of RC diagnosis.

	Characteristic
	RC patients treated with NRT
	
	RC patients treated with RT

	
	Observed 
PC
	Expected 
PC
	SIR (95% Cl)
	
	Observed PC
	Expected 
PC
	SIR (95% Cl)

	All patients
	960
	1074.83
	0.89(0.84-0.95)#
	
	219
	420.18
	0.52(0.45-0.59) #

	Age at RC diagnosis
20-49
    50-69
≥70
	
62
667
231
	
83.16
748.02
243.65
	
0.75(0.57-0.96)#
0.89(0.83-0.96)#
0.95(0.83-1.08)
	
	
22
139
58
	
44.69
206.68
68.80
	
0.49(0.31-0.75) #
0.45(0.38-0.54) #
0.84(0.64-1.09)

	Latency between RC 
and PC, months
    60-119
    120-239
    240-420
	

439
428
93
	

481.55
475.04
118.24
	

0.91(0.83-1.00)
0.90(0.82-0.99)#
0.82(0.67-1.00)#
	
	

105
95
19
	

207.97
176.47
35.74
	

0.50(0.41-0.61) #
0.54(0.44-0.66) #
0.54(0.32-0.84) #

	Year of RC diagnosis
    1975-1984
    1985-1994
    1995-2004
    ≥2005
	
343
296
251
70
	
382.99
373.57
250.40
67.86
	
0.90(0.80-1.00)#
0.79(0.70-0.89)#
1.00(0.88-1.13)
1.03(0.80-1.30)
	
	
 41
 86
 73
 19
	
 59.61
 147.87
 157.07
 55.63
	
0.69(0.49-0.93) #
0.58(0.47-0.72) #
0.46(0.36-0.58) #
0.34(0.21-0.53) #


#, P<0.05













Supplementary table. S8: Standardized incidence ratio of combined SBC by age at RC diagnosis, latency and year of RC diagnosis.

	Characteristic
	RC patients treated with NRT
	
	RC patients treated with RT

	
	Observed 
BC
	Expected 
BC
	SIR (95% Cl)
	
	Observed BC
	Expected 
BC
	SIR (95% Cl)

	All patients
	256
	300.25
	0.85(0.75-0.96)#
	
	149
	116.35
	1.28(1.08-1.50) #

	Age at RC diagnosis
20-49
    50-69
≥70
	
15
  160
  81
	
16.43
192.26
91.56
	
0.91(0.51-1.51) 
0.83(0.71-0.97)# 
0.88(0.70-1.10)
	
	
 13
 101
 35
	
8.19
77.09
31.07
	
1.59(0.85-2.72) 
1.31(1.07-1.59) #
1.13(0.78-1.57)

	Latency between RC 
and BC, months
    60-119
    120-239
    240-420
	

  98
  114
  44
	

 117.63
 132.64
49.98
	

0.83(0.68-1.02)
0.86(0.71-1.03) 
0.88(0.75-0.96) 
	
	

52
77
20
	

50.49
51.59
14.28
	

1.03(0.77-1.35) 
1.49(1.18-1.87) #
1.40(0.86-2.16) #

	Year of RC diagnosis
    1975-1984
    1985-1994
    1995-2004
    ≥2005
	
  81
  88
  72
15
	
97.80
 103.85
 78.50
 20.11
	
0.83(0.66-1.03) 
0.85(0.68-1.04) 
0.92(0.72-1.16)
0.75(0.42-1.23)
	
	
 25
 44
 61
 19
	
14.48
39.11
46.36
16.40
	
1.73(1.12-2.55) #
1.12(0.82-1.51) 
1.32(1.01-1.69) #
1.16(0.70-1.81) 


#, P<0.05


Supplementary table. S9: Comparisons of baseline characteristics of SPC patients.

	[bookmark: _Hlk148192221]
	Before PSM
	
	
P
	After PSM
	
	
P

	Characteristic
	NRT group
(n=944)
	RT group
(n=215)
	
	NRT group
(n=421)
	RT group
(n=215)
	

	Median age at PC diagnosis, (IQR), years  
	
75(69-79)
	
75(68-80)
	0.433
	
75(69-80)
	
74(69-79)
	0.941

	Race
	
	
	
	
	
	

	White
Black
Other
	767(81.1)
80(8.4)
101(10.6)
	181(83.4)
16(7.4)
20(9.2)
	0.724
	  346 (82.2)
  31 (7.4)
  44 (10.5)
	  179 (83.3)
  16 (7.4)
  20 (9.3)
	0.901

	Tumor grade
	
	
	0.005
	
	
	0.831

	  Grade I/II
  Grade III/IV 
Unknown
	519(55.0)
335(35.5)
90(9.5)
	92(42.8)
99(46.0)
22(11.2)
	
	187(44.4)
193(45.8)
41(9.7)
	92(42.8)
99(46.0)
24(11.2)
	

	Tumor stage
	
	
	<0.001
	
	
	0.663

	  Localized
  Regional
  Distant
  Unknown
	482(51.1)
42(4.4)
49(5.2)
371(39.3)
	118(54.9)
12(5.6)
25(11.6)
60(27.9)
	
	245(58.2)
18 (4.3)
39 (9.3)
119 (28.3)
	118 (54.9)
12 (5.6)
25 (11.6)
60 (27.9)
	

	Tumor histology
Ade
  Other
	   
902(95.6)
42(4.4)
	
202(94.0)
13(6.0)
	0.414
	 
 405(96.2)
 16(3.8)
	
  202(94.0)
  13(6.0)
	0.279

	Surgery
No
Yes
Unknown
	
573(60.7)
358(37.9)
13(1.4)
	
26(60.0)
86(40.0)
0(0.0)
	0.205
	
 225(53.4)
 191(45.4)
5(1.2)
	
  129(60.0)
  86(40.0)
  0 (0.0)
	0.101

	Chemotherapy
No
Yes
	
937(99.3)
7(0.7)
	
212(98.6)
3(1.4)
	0.598
	
416(98.8)
5(1.2)
	
  212(98.6)
  3(1.4)
	1.000

	Radiation
No
Yes
	
602(63.8)
342(36.2)
	
187(87.0)
28(13.0)
	<0.001
	
364(86.5)
57(13.5)
	
  187(87.0)
  28(13.0)
	0.954




Supplementary table. S10: Comparisons of baseline characteristics of SBC patients.

	
	Before PSM
	
	
P
	After PSM
	
	
P

	Characteristic
	NRT group
(n=237)
	RT group
(n=144)
	
	NRT group
(n=134)
	RT group
(n=134)
	

	Median age at PC diagnosis, (IQR), years  
	
75(69-79)
	
75(68-80)
	0.032
	
75(69-80)
	
74(69-79)
	0.941

	Race
	
	
	
	
	
	

	White
Black
Other
	224(94.5)
6(2.5)
7(3.0)
	127(88.2) 4(2.8)
13(9.0)
	0.035
	  125 (82.2)
  4(3.0)
  5(3.7)
	  179 (83.3)
  16 (7.4)
  20 (9.3)
	0.901

	Tumor grade
	
	
	0.013
	
	
	0.831

	  Grade I/II
  Grade III/IV 
Unknown
	94(39.7)
109(46.0)
34(14.3)
	52(36.1)
54(37.5)
38(26.4)
	
	187(44.4)
193(45.8)
41(9.7)
	92(42.8)
99(46.0)
24(11.2)
	

	Tumor stage
	
	
	0.267
	
	
	0.663

	  Localized
  Regional
  Distant
  Unknown
	172(72.6) 
39(16.5)
10(4.2)
16(6.8)
	118(54.9)
12(5.6)
25(11.6)
60(27.9)
	
	245(58.2)
18 (4.3)
39 (9.3)
119 (28.3)
	118 (54.9)
12 (5.6)
25 (11.6)
60 (27.9)
	

	Tumor histology
TCC
SCC
  Other
	   
221(93.2)
2(0.8)
14(5.9)
	
134(93.1) 4(2.8)
6(4.2)
	0.267
	 
 405(96.2)
 16(3.8)
	
  202(94.0)
  13(6.0)
	0.279

	Surgery
No
Yes
Unknown
	
12(5.1))
225(94.9)
0(0.0)
	
9(6.2)
133(92.4)2(1.4)
	0.167
	
 225(53.4)
 191(45.4)
5(1.2)
	
  129(60.0)
  86(40.0)
  0 (0.0)
	0.101

	Chemotherapy
No
Yes
	
196(82.7)
41(17.3)
	
118(81.9)
26(18.1)
	0.961
	
416(98.8)
5(1.2)
	
  212(98.6)
  3(1.4)
	1.000

	Radiation
No
Yes
	
223(94.1)
14(5.9)
	
143(99.3)
1(0.7)
	0.023
	
364(86.5)
57(13.5)
	
  187(87.0)
  28(13.0)
	0.954



Supplementary table. S11: Either year as categorical in RC patients

	Characteristic
	NRT(n=19,123)
	RT(n=9,763)
	P

	Year of RC diagnosis
	
	
	<0.001


[bookmark: _Hlk187850823]     1975                   469(2.5)                20(0.2)
1976                   487(2.5)                39(0.4)
     1977                   460(2.4)                52(0.5)
1978                   473(2.5)                54(0.6)
     1979                   491(2.6)                61(0.6)
1980                   491(2.6)                87(0.9)
     1981                   473(2.5)                109(1.1)
     1982                   453(2.4)                93(1.0)
     1983                   476(2.5)                134(1.4)
1984                   514(2.7)                147(1.5)
     1985                   536(2.8)                190(1.9)
1986                   553(2.9)                192(2.0)
     1987                   525(2.7)                174(1.8)
     1988                   542(2.8)                176(1.8)
     1989                   560(2.9)                195(2.0)
     1990                   492(2.6)                235(2.4)
     1991                   458(2.4)                228(2.3)
     1992                   465(2.4)                243(2.5)
     1993                   440(2.3)                230(2.4)
     1994                   422(2.2)                243(2.5)
     1995                   436(2.3)                254(2.6)
     1996                   493(2.6)                280(2.9)
     1997                   492(2.6)                283(2.9)
     1998                   495(2.6)                349(3.6)
     1999                   523(2.7)                357(3.7)
     2000                   538(2.8)                344(3.5)
     2001                   539(2.8)                367(3.8)
     2002                   536(2.8)                359(3.7)
     2003                   531(2.8)                359(3.7)
2004                   501(2.6)                359(3.7)
     2005                   499(2.6)                407(4.2)
     2006                   445(2.3)                390(4.0)
     2007                   473(2.5)                446(4.6)
     2008                   465(2.4)                374(3.8)
     2009                   494(2.6)                385(3.9)
     2010                   447(2.3)                425(4.4)
     2011                   473(2.5)                368(3.8)
     2012                   483(2.5)                389(4.0)
	    2013
	
	480(2.5)
	
	366(3.7)
	





