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Abstract: Objective To compare the clinicopathological characteristics between primary and contralateral
cancers in patients with metachronous bilateral breast cancer (MBBC) who carried a BRCA1/2 germline
pathogenic variant. Methods A total of 496 BRCA1/2 carriers with primary unilateral breast cancer were
included (196 with BRCAI and 300 with BRCA?2). Clinicopathological information of patients was collected,
and the median follow-up for the entire cohort was 10.4 years (0.4-20.8 years). Results Among all patients,
31 (15.8%) of the 196 BRCAI carriers and 49 (16.3%) of the 300 BRCA2 carriers had MBBC, respectively.
Among the 31 BRCAI carriers who developed MBBC, the proportion of triple-negative breast cancer
(TNBC) in primary cancer and contralateral cancer was 61.3% and 67.7%, respectively. If the primary cancer
of BRCAI-mutated MBBC was TNBC, the probability of the contralateral breast cancer with TNBC was
89.5% (17/19), which was significantly higher than that if the primary cancer was non-TNBC (33.3%, 4/12)
(P=0.004). Among the 49 BRCA2 carriers who developed MBBC, the predominant molecular phenotype
of the primary and contralateral
cancers was HR+&HER2- (77.6%
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and 67.3%, respectively; P=0.53).
Conclusion Approximately 60% of
BRCAI carriers exhibit TNBC. If a
BRCAI carrier with a TNBC primary
breast cancer had an MBBC, the
probability of the contralateral breast
cancer being TNBC phenotype is almost
89.5%.
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Table 1 Clinicopathological features of metachronous bilateral breast cancer with BRCA1/2 pathogenic variants compared

with unilateral breast cancer

BRCAI (n=196)
MBBC (n=31)

BRCA2 (n=300)
MBBC (n=49)

Characteristics UBC - P2 UBC - Pl P2
(1=165) Primary Contralateral (n=251) Primary  Contralateral
cancer cancer cancer cancer
Follow-up time (years)
Median 10.6 10.3 - - 9.4 9.8 - -
Range 0.4-18.2 2.0-19.2 - - 0.4-18.3 2.7-20.8 - -
Age at first breast cancer diagnosis (years) 0.004 - 0.043 -
Mean age 452 39.5 45.6 47.7 44.8 53.0
Age range 27-81 28-64 31-68 21-75 29-74 33-79
Family history of breast cancer 048 - 0.019 -
Yes 48(29.1) 11(35.5) 66(26.3) 21(42.9)
No 117(70.9) 20(64.5) 185(73.7) 28(57.1)
Hormone receptor status 0.29 0.78 0.74 0.79
Positive 95(57.6) 10(32.3) 9(29.0) 205(81.7)  41(83.7) 40(81.6)
Negative 70(42.4) 21(67.7)  22(71.0) 46(18.3) 8(16.3) 9(18.4)
Unknown 0 0 0 0 0 0
HER?2 status 1.00 1.00 0.70 0.40
Positive 11(6.7) 2(6.5) 2(6.5) 26(10.4) 6(12.2) 9(18.4)
Negative 153(93.3)  29(93.5)  29(93.5) 224(89.2)  43(87.8) 40(81.6)
Unknown 1 0 0 1 0 0
Molecular subtype 0.92 0.85 0.57 0.53
TNBC 94(57.3) 19(61.3)  21(67.7) 40(16.0) 5(10.2) 7(14.3)
HR+&HER2— 59(36.0) 10(32.3) 8(25.8) 184(73.3)  38(77.6) 33(67.3)
HER2+ 11(6.7) 2(6.5) 2(6.5) 26(10.4) 6(12.2) 9(18.4)
Unknown 1 0 0 1 0 0
Histology 0.13 0.82 0.75 0.72
DCIS 6(3.6) 2(6.4) 1(3.2) 5(2.0) 2(4.1) 3(10.0)
IDC 141(85.5)  22(71.0)  22(71.0) 218(86.8)  40(81.6) 24(80.0)
ILC 3(1.8) 0 0 10(4.0) 3(6.1) 1(3.3)
Others 15(9.1) 7(22.6) 8(25.8) 18(7.2) 4(8.2) 2(6.7)
Unknown 0 0 0 0 0 19
Grade 0.12 0.76 0.69 0.26
[+10 101(66.9)  15(51.7) 8(47.1) 188(83.2)  36(85.7) 14(70.0)
I 50(33.1)  14(48.3) 9(52.9) 38(16.8) 6(14.3) 6(30.0)
Unknown 14 2 14 25 7 29
Tumor size (cm) 0.40 0.95 0.34 0.06
<2 65(39.9) 13(41.9) 9(42.9) 112(44.6)  27(55.1) 10(33.3)
>2 98(60.1) 18(58.1) 12(57.1) 139(55.4)  22(44.9) 20(66.7)
Unknown 2 0 10 0 0 19
Nodal status 0.74 0.36 0.46 0.07
Positive 58(36.7) 9(33.3) 5(21.7) 120(49.4)  20(43.5) 7(23.3)
Negative 100(63.3)  18(66.7) 18(78.3) 123(50.6)  26(56.5) 23(76.7)
Unknown 7 4 8 8 3 19

Notes: UBC: unilateral breast cancer; MBBC: metachronous bilateral breast cancer; P1: first cancer of MBBC vs. UBC; P2: first cancer of MBBC
vs. contralateral cancer of MBBC; DCIS: ductal carcinoma in situ; IDC: invasive ductal carcinoma; ILC: invasive lobular carcinoma; TNBC: triple

negative breast cancer; Unknown values are not included in the total when calculating percentages.
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Table 2 Comparison of molecular subtypes of primary
and contralateral cancers in metachronous bilateral breast

cancer with BRCA1/2 pathogenic variants

Molecular subtype of

Molecular subtype contralateral cancer P
of first cancer TNBC HR+&HER2- HER2+
n(%) n(%) n(%)
BRCAI carriers 31 21 8 2 0.006
TNBC 19 17(89.5)  2(10.5) 0
HR+&HER2- 10 4(40.0)  5(50.0) 1(10.0)
HER2+ 2 0 1(50.0) 1(50.0)
BRCA?2 carriers 49 7 33 9 0.60
TNBC 5 2(40.0) 2(40.0)  1(20.0)
HR+&HER2- 38 4(10.5) 27(71.1)  7(18.4)
HER2+ 6 1(16.7) 4(66.7)  1(16.7)

X3 BRCAIZRERBIHEWNFE=MRHIRESIE=AHE
FLARFERIEL IR

Table 3 Comparison of triple-negative and non-triple-
negative breast cancer in metachronous bilateral breast

cancer with BRCA1/2 pathogenic variants

Molecular subtype of

Molecular subtype contralateral cancer p

of first cancer TNBC Non-TNBC
n(%) n(%)

BRCAI carriers 31 21 10 0.004
TNBC 19 17(89.5) 2(10.5)
Non-TNBC 12 4(33.3) 8(66.7)

BRCA? carriers 49 7 42 0.14
TNBC 5 2(40.0) 3(60.0)
Non-TNBC 44 5(11.4) 39(88.6)

&4 BRCAIN2RZTZMERFLEHR+FIHER2-2LFL AR
534EHR+FAHER2-EU L RR FE A LL3E

Table 4 Comparison of HR+&HER2- breast cancer and
non-HR+&HER2- breast cancer in metachronous bilateral

breast cancer with BRCA1/2 pathogenic variants

Molecular subtype of
N e contralateral cancer
of first cancer " HR+&HER2- I;LOE-E%I;_ 2
n(%) -
n(%)
BRCAI carriers 31 8 23 0.09
HR+&HER2- 10 5(50.0) 5(50.0)
Non- HR+&HER2- 21 3(14.3) 18(85.7)
BRCA?2 carriers 49 33 16 0.51
HR+&HER2- 38 27(71.1) 11(28.9)
Non- HR+&HER2- 11 6(54.5) 5(45.5)
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