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[ Abstract] Background and purpose: With the progress of tumor diagnosis and treatment, the survival time of tumor patients
continues to prolong, and there are increasing number of clinical reports about second primary carcinoma. The purpose of this study
was to investigate the clinical and pathological features of renal cell carcinoma (RCC) with second primary estrogen-related tumors.
Methods: A total of 520 female RCC patients undergoing surgery in Fudan University Shanghai Cancer Center from Jan. 2008 to
Jan. 2019 were retrospectively enrolled, including 39 cases carrying second primary estrogen-related tumors and 481 cases with only
primary RCC. This study compared clinicopathological features in two groups, including age, body mass index (BMI), family history
of cancer, TNM staging and American Joint Committee on Cancer (AJCC) clinical staging. Propensity score matching (PSM) was

applied to match two groups in 1:5 ratio. In addition, the Kaplan-Meier method was performed to assess the prognosis of the two
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groups. Results: After construction of PSM algorithm, 38 patients carrying second primary estrogen-related tumor and 185 single
RCC patients were enrolled for analysis. Before PSM analysis, statistically significant difference was found between two groups in
family history of cancer (P=0.012). After performing PSM algorithm, there was still statistically significant difference between the
two groups of patients (P=0.042). Before PSM analysis, statistically significant difference was found between two groups in overall
survival (P=0.014). After performing PSM algorithm, a total of 223 female RCC patients were enrolled and followed up for 3-130
months. Among the 38 patients carrying second primary estrogen-related tumor, 8 patients died, while 30 patients were still alive with
a median survival time of 34.5 months. Among the 185 single RCC patients, 57 patients died, while 128 patients were still alive with
a median survival time of 59.0 months. During the follow-up, the survival rate of patients carrying second primary estrogen-related
tumor was always lower than that of single RCC patients. Statistically significant difference was found between two groups in overall
survival (P=0.041). Conclusion: RCC patient carrying second primary estrogen-related tumor is not uncommon, and family history
of cancer may increase the risk of RCC in patient carrying second primary estrogen-related tumor. The prognosis of RCC patient
carrying second primary estrogen-related tumor is worse than that of patients with only RCC.

[Key words] Renal cell carcinoma; Estrogen-related tumors; Second primary carcinoma; Propensity score matching analysis
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Tab. 1 Clinical characteristics of female RCC patients with second primary estrogen-related tumors before and after construction of PSM

algorithm
[ n(%) ]
Before construction of PSM algorithm After construction of PSM algorithm
Clinical characteristics ~ Female patients carrying second ~ Single RCC Female patients carrying second  Single RCC
primary estrogen-related tumor patients alue primary estrogen-related tumor patients P value
Agelyear 0.923 0.275
=60 13(33.3) 164(34.1) 12(31.6) 76(41.1)
<60 26(67.7) 317(65.9) 26(68.4) 109(58.9)
BMI 0.317 0.097
=25 10(25.6) 161(33.5) 9(23.7) 70(37.8)
<25 29(74.4) 320(66.5) 29(76.3) 115(62.2)
F j:;l‘grhlsmry of 0.012 0.042
Yes 9(23.1) 48(10.0) 9(23.7) 21(11.4)
No 30(76.9) 433(90.0) 29(76.3) 164(88.6)
C(;’ir;g’elt‘gsted with 0.204 0.828
Yes 6(15.4) 4409.1) 5(13.2) 22(11.9)
No 33(84.6) 437(90.9) 33(86.8) 163(88.1)
Tumor size D/cm 0.520 0.956
=4 16(41.0) 223(46.4) 16(42.1) 77(41.6)
<4 23(59.0) 258(53.6) 22(57.9) 108(58.4)
P;tgcéloglcal type of 0.699 0752
Clear cell 34(87.2) 429(89.2) 33(86.8) 164(88.6)
Other types 5(12.8) 52(10.8) 5(13.2) 21(11.4)
T stage 0.322 0.311
T,-T, 30(76.9) 400(83.2) 29(76.3) 154(83.2)
T;-T, 9(23.1) 81(16.8) 9(23.7) 31(16.8)
N stage 0.587 0.430
No 37(94.9) 445(92.5) 36(94.7) 168(90.8)
N, 2(5.1) 36(7.5) 2(5.3) 17(9.2)
M stage 0.096 1.000
M, 39(100.0) 449(93.3) 38(100.0) 185(100.0)
M, 0(0.0) 32(6.7) 0(0.0) 0(0.0)
Membrane invasion 0.558 0.525
Yes 8(20.5) 81(16.8) 8(21.1) 31(16.8)
No 31(79.5) 400(83.2) 30(78.9) 154(83.2)
Lryn“e‘gs‘t;‘;‘ie 0.587 0.430
Yes 2(5.1) 36(7.5) 2(5.3) 17(9.2)
No 37(94.9) 445(92.5) 36(94.7) 168(90.8)
AJCC stage 0.884 0.549
I 28(71.8) 340(70.7) 27(71.1) 140(75.7)
- 11(28.2) 141(29.3) 11(28.9) 45(24.3)
ISUP grade 0.359 0.672
1-2 25(64.1) 272(56.5) 24(63.2) 110(59.5)
3-4 14(35.9) 209(43.5) 14(36.8) 75(40.5)
Recurrence of RCC 0.073 0.505
Yes 13(33.3) 232(48.2) 13(34.2) 74(40.0)
No 26(66.7) 249(51.8) 25(65.8) 111(60.0)
Death caused by RCC 0.063 0.598
Yes 6(15.4) 141(29.3) 6(15.8) 36(19.5)

No 33(84.6) 340(70.7) 32(84.2) 149(80.5)
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Fig. 1 Research flow chart
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