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Table I. Baseline data of breast cancer patients with solitary breast cancer and secondary thyroid cancer.
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Table II. Case and control groups before and after matching according to the PSM method.
Comparison of baseline characteristics
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Table III. General information about the training and validation sets
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Table IV. Results of single-factor and multifactor cox regression analyses.
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Univariate analysis

Multifactorial analysis

Variables HR 95% CI P HR 95% CI P
PR
Positive 1..000 - - - - -
Negtive 0.775 0.6478™0. 9272 . 005 0.811 0.61521. 0687 0.137
ER
Positive 1..000 - - - - -
Negtive 0.855 0.6964°1. 05 . 136 - - -
Breast Subtype
Luminal A 1..000 - - 1..000 - -
Luminal B 1.086 0.8672°1. 361 . 471 0.923 0.7272°1.1715 0.510
HER2 0.995 0.711471. 391 . 976 1.0924 0.7150™1. 6690 0.683
TNBC 0.790 0.6075°1. 026 . 077 1.166 0.8075°1. 6845 0.412
T
101 1..000 - - 1..000 - -
12 1.218 1.0302°1. 441 . 021 1.089 0.9076™1. 3066 0.359
3 1.136 0.8162°1. 582 . 449 0.963 0.6757°1. 3733 0.836
T4 1.228 0.8179°1. 842 . 322 1118 0.7159™1. 7460 0.624
N
NO 1..000 - - 1..000 - -
N1 1.435 1.2062°1. 706 . 000 1.278 1.0517°1. 5534 0.014
N2 1.170 0.8553™1. 599 . 327 1.036 0.7430™1. 4456 0.833
N3 1.704 1.209372. 402 . 002 1.453 0.9907°2. 1311 0.056
M
MO 1..000 - - 1..000 - -
M1 2.128 1.49773. 025 . 000 1.767 1.2013™2. 5979 0. 004
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Breast cancer only, n = 393722 Breast cancer then develop thyroid cacer, n = 919

n % n %
Age (vears), mean (SD) 59.96 (13.10) 56.82 (11.45)
Year of diagnosis, mean (SD)  2015.11 (3.03) 2013.96 (2. 65)
Race
Black 42529 10.80% 64 6.96%
White 307706 78.15% 704 76.61%
Other 42568 10.81% 151 16. 43%
Marital status at diagnosis
Married 231594 58.82% 603 65.61%
Unnarried 161209 40.94% 316 34.39%
Radiation
Yes 234453 50.55% 558 60.72%
No 158350 40.22% 361 30.28%
Chemotherapy
Yes 167053 42.43% 495 53.86%
No 225750 57.34% 424 46.14%
ER
Positive 327165 83.10% 769 83.68%
Negtive 65638 16.67% 150 16.32%
PR
Positive 286798 72.84% 689 74.97%

Negtive 106005 26. 92% 230 25. 03%
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Breast cancer only, n = 393722 Breast cancer then develop thyroid cacer, n = 919

n % n %
Breast Subtype
Luminal A 287661 73. 06% 651 70. 84%
Luminal B 43537 11. 06% 130 14.15%
HER2 18049 4.58% 54 5.88%
TNBC 43556 11. 06% 84 9. 14%
Primary Site
Central 19053 4.84% 47 5.11%
Upper—inner 50418 12.81% 99 10.77%
Lower—inner 21549 5.47% 44 4.79%
Upper—outer 139116 35.33% 346 37.65%
Lower—outer 30189 7.67% 70 7.62%
Other 132478 33.65% 313 34. 06%
T
TO1 227929 57.89% 518 56. 37%
T2 124205 31.55% 310 33.73%
T3 25375 6. 44% 61 6. 64%
T4 15294 3.88% 30 3. 26%
N
NO 266442 67.67% 537 58.43%
N1 94587 24.02% 275 29.92%
N2 19117 4.86% 58 6.31%
N3 12657 3.21% 49 5.33%
'}
MO 376857 95.72% 877 95. 43%

M1 15946 4. 05% 42 4.57%
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Breast cancer then develop thyroid cacer Breast cancer only, Before PSM Breast cancer only, After PSM
(n = 919) (n = 393722) (n = 3676)

mean (SD) mean (SD) D SMD mean (SD) p SMD

Year of diagnosis 2013.96 (2.65) 2015. 11 (3.03) <0. 001 0. 404 2013.96 (2.65) 1 <0. 001
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Training set, n = 3219

Validation set, n = 1376

n % n % D

Age (yvears), mean (SD) 59.91 (12.73) 59.44 (12.85) 0.2612

Race 0.422
Black 687 21.34% 317 23.04%
White 2384 74.06% 1000 72.67%
Other 148 4. 60% 29 2.11%

Marital status at diagnosis 0. 9351
Married 1871 58.12% 798 57.99%
Unmarried 1348 41. 88% 578 42.01%

Radiation 0.9729
Yes 1830 56. 85% 783 56.90%
No 1389 43.15% 593 43.10%

Chemotherapy 0.9371
Yes 1575 48.93% 675 49. 06%
No 1644 51.07% 701 50. 94%

ER 0.6534
Positive 2564 79. 65% 1104 80. 23%
Negtive 655 20. 35% 272 19.77%

PR 0.9253
Positive 2239 69. 56% 959 69. 69%
Negtive 980 30. 44% 417 30.31%
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Training set, n = 3219

Validation set, n = 1376

n % n % D

Breast Subtype 0.9475
Luminal A 2199 68.31% 947 68. 82%
Luminal B 409 12.71% 178 12.94%
HER2 177 5.50% 72 5.23%
TNBC 434 13.48% 179 13.01%

Primary Site 0.5713
Central 210 6.52% 75 5. 45%
Upper—inner 1198 37.22% 536 38.95%
Lower—inner 220 6.83% 87 6.32%
Upper—outer 394 12.24% 157 11.41%
Lower—outer 164 5.09% 76 5.52%
Other 1033 32.09% 445 32.34%

T 0.9336
TO1 1833 56. 94% 792 57. 56%
T2 1034 112.51% 429 31.18%
T3 208 22.63% 92 6. 69%
T4 144 15.67% 63 4.58%

N 0. 1766
NO 1997 62. 04% 888 64.53%
N1 851 26. 44% 353 25. 65%
N2 224 6. 96% 74 5.38%
N3 147 4.57% 61 4.43%

'} 0.1521
MO 3090 95. 99% 1308 95. 06%
ML 129 4.01% 68 4. 94%
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Univariate analysis Multifactorial analysis

Variables HR 95% CI P HR 95% CI P
Age 0.979 0.972970. 985 0. 000 0. 980 0.973170. 9867 0. 000
Race
Black 1. 000 - - 1. 000 - -
White 3. 455 2.52174.735 0. 000 3.676 2.6659°5. 0688 0. 000
Other 16. 423 11. 479723. 495 0. 000 15. 261 10. 5857 21. 9997 0. 000
Marital status at diagnosis
Married 1. 000 - - 1. 000 - -
Unmarried 0. 749 0.636470. 8813 0. 000 0. 955 0.809171. 1280 0. 590
Radiation
Yes 1. 000 - - 1. 000 - -
No 0. 853 0.7277°1 0. 050 0. 837 0.709070. 9883 0. 036
Chemotherapy
Yes 1. 000 - - 1. 000 - -
No 0.807 0.6905°0. 9423 0.007 1.0737 0.876371. 3155 0. 493
Primary Site
Central 1..000 - - 1..000 - -
Upper—inner 1.170 0.807871. 694 0. 406 1.353 0.927171. 9741 0.117
Lower—inner 1.471 0.942372. 297 0. 089 1.780 1.128772. 8061 0.013
Upper—outer 1.229 0.813371. 858 0. 327 1.517 0.995472. 3119 0. 053
Lower—outer 1.283 0.788972. 086 0.315 1.515 0.92472. 4822 0. 099
Other 1. 420 0. 980572. 056 0. 064 1.615 1.109672. 3514 0.012




