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ABSTRACT Objective: To analyze the expression levels of serum insulin-like growth factor-binding protein 3 (IGFBP-3) and
angiopoietin 2 (Angptl-2) and their correlation with bone metastasis and prognosis in patients with different molecularly typed breast
cancer. Methods: One hundred and twenty-eight patients with breast cancer bone metastases admitted to Zhongda Hospital Southeast
University (Jiangbei) from March 2018 to March 2021 were selected for the study, including 50 cases of Luminal A, 42 cases of Luminal
B (HER-2 negative), 42 cases of HER-2 overexpression, 16 cases of triple-negative breast cancer (TNBC), 20 cases of TNBC, and
analyzed the four molecular subtypes of breast cancer The clinicopathological characteristics of the four molecular subtypes of breast
cancer were analyzed, and the expression levels of serum IGFBP-3 and Angptl-2 were detected by enzyme-linked immunosorbent assay;
the prognosis of the two groups of patients was recorded after 24 months of follow-up, and a multifactorial logistic model was used to
analyze the independent risk factors that affect the prognosis of patients with bone metastases of the four molecular subtypes of breast
cancer and the correlation between serum IGFBP-3 and Angptl-2 and the prognosis of patients with bone metastases of different
molecular subtypes of breast cancer. prognosis of patients with bone metastases from different molecular typing of breast cancer. Results:

Luminal A type, Luminal B type, HER-2 overexpression type, and TNBC type TNM staging and lymph node metastasis were compared,
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and the difference was statistically significant (P<0.05). Compared with patients with breast cancer bone metastasis of Luminal A type,
Luminal B type, and TNBC type, patients with breast cancer bone metastasis of HER-2 overexpression type had lower serum IGFBP-3
expression levels and higher Angptl-2 expression levels (P<0.05). Luminal A type, Luminal B type, HER-2 overexpression type, and
TNBC type The mortality rates of patients with breast cancer bone metastases were 13.46%, 38.46%, 23.08%, and 25.00%, respectively.
Multifactorial Logistic results showed that TNM stage, lymph node metastasis, serum IGFBP-3, and Angptl-2 were all independent risk
factors affecting the prognosis of patients with bone metastasis from different molecular staging of breast cancer (P<0.05). Abnormally
high expression of serum IGFBP-3 suggested poor prognosis in patients with bone metastases of the four molecular staging breast
cancers, while the expression level of Angptl-2 was positively correlated with the prognosis of the four molecular staging breast cancers
(P<0.05). For the prognostic prediction of patients with bone metastasis of different molecular typing breast cancer, serum IGFBP-3,
Angptl-2, and IGFBP-3+Angptl-2 all showed AUC>0.75. Conclusion: Serum IGFBP-3 and Angptl-2 can be used as potential biomarkers
for patients with HER-2 overexpression of breast cancer bone metastases; meanwhile, they can also be used to predict the prognosis of
patients with breast cancer bone metastases of different molecular staging based on the expression levels of serum IGFBP-3 and Angptl-2.
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Table 1 Clinical characteristics of breast cancer patients with bone metastasis of different molecular subtypes[n( % )]

Clinical features n Luminal A Luminal B(n=42) HER-2 overexpression TNBC(n=20) x P
(n=50) (n=16)
Age - -
<50 52 22(42.31) 20(38.46) 5(9.62) 5(9.62) 3.695 0.296
2 50 76 28(36.84) 22(28.95) 11(14.47) 15(19.74)
Differentiation extent - -
Low 26 8(30.77) 8(30.77) 4(15.38) 6(23.08) 1.993 0.574
High/medium 102 42(41.18) 34(33.33) 12(11.76) 14(13.73)
TNM - -
/1 88 39(44.32) 35(39.77) 4(4.55) 10(11.36) 23.676 <0.001
1\ 40 11(27.50) 7(17.50) 12(30.00) 10(25.00)
Tumor diameter - -
<2cm 80 31(38.75) 29(36.25) 8(10.00) 12(15.00) 1.894 0.595
> 2cm 48 19(38.78) 13(26.53) 8(16.33) 8(16.33)
Lymphatic metastasis - -
Yes 32 7(21.88) 5(15.63) 12(37.50) 8(25.00) 30.801 <0.001
No 96 43(44.79) 37(38.54) 44.17) 12(12.50)
Number of bone
metastases ) )
Single 82 32(39.02) 30(36.59) 9(10.98) 11(13.41) 2.128 0.546
Multiple 46 18(39.13) 12(26.09) 7(15.22) 9(19.57)
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23.08%(12/52).25.00%(13/52),
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EEHEXE
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i B FE B TR 5 103 IGFBP-3 361k 7K - &2 B AH 56 M (1=-0.
851.-0.869 .-0.916 .-0.864, P<<0.05), 5 Angptl-2 F&ik /K -5 1F

A (r=0.847 .0.857 .0.914 .0.868, P<<0.05),

R 2 ARRSFHRZBREERTE EENMTE IGFBP-3, Angptl-2 RiZKFIFLE (xss)

Table 2 Comparison of serum IGFBP-3 and Angptl-2 expression levels in patients with different molecular types of breast cancer bone metastasis( xzs )

Groups n IGFBP-3(pg/mL) Angptl-2(pg/L)

Luminal A 50 681.25+50.68 27.12+3.54

Luminal B 42 679.84+50.14 27.87+3.26

HER-2 overexpression 16 620.46+50.15 31.78+3.42

TNBC 20 636.84+50.24 28.16+3.12

F 8.872 11.215
P <0.001 <0.001
RITERE
Table 3 Variable assignment
Prognosis
Variable Assignment
95%C1 P
Age <30 yearsold=0, 2 50 0.846 0.568~1.458 >0.05
yearsold=1

Differentiation extent High=0, medium=1, low=2 0.783 0.512~1.268 >0.05
TNM [/11=1, Il/IV=2 0.794 0.565~1.354 >0.05
Tumor diameter 2 2 cm=1, <2 cm=0 1.787 1.264~2.684 <0.001
Lymphatic metastasis Have=1, no=0 1.354 0.684~1.684 >0.05
Number of bone metastases Single=1, multiple=2 1.654 1.158~1.987 <0.001
IGFBP-3 Original value input 0.845 0.125~0.987 <<0.001
Angptl-2 Original value input 1.984 1.214~2.687 <0.001

2.6 & IGFBP-3 Angptl-2 St RE & FHEILREEHBE
EBRHTNNE
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BP-3, Angptl-2 Cut {435y 585.55 pg/mL.26.45 pg/L, £ 45%xR
RPE Frr R s,
3 itig
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% 4 Logistic ZEEHMT
Table 4 Logistic multivariate analysis
Variable a SE() Waldy? OR 95%Cl P
Luminal A - - - - - -
TNM 0.164 0.755 1.845 1.584 1.126~1.846 <0.05
lymphatic
) 0.184 0.846 1.864 1.568 1.154~1.895 <0.05
metastasis
IGFBP-3 0.168 0.795 1.825 0.854 0.142~0.984 <0.05
Angptl-2 0.193 0.894 1.868 1.847 1.256~2.684 <0.05
Luminal B - - - - - -
TNM 0.182 0.769 1.958 1.684 1.264~1.968 <0.05
lymphatic
. 0.174 0.725 1.874 1.683 1.212~1.935 <0.05
metastasis
IGFBP-3 0.169 0.741 1.896 0.787 0.584~0.989 <<0.05
Angptl-2 0.178 0.729 1.836 1.798 1.521~2.635 <0.05
HER-2
overexpression
TNM 0.172 0.711 2.384 1.635 1.125~1.846 <0.05
Lymphatic
) 0.175 0.764 2.698 1.638 1.126~1.997 <0.05
metastasis
IGFBP-3 0.196 0.751 3.845 0.768 0.254~0.985 <0.05
Angptl-2 0.188 0.779 3.896 1.792 1.234~2.394 <<0.05
TNBC - - - - - -
TNM 0.171 0.758 1.846 1.696 1.126~1.984 <0.05
Lymphatic
0.169 0.722 1.935 1.687 1.136~1.934 <0.05
metastasis
IGFBP-3 0.183 0.732 2.842 0.788 0.118~0.965 <0.05
Angptl-2 0.186 0.754 2.825 1.769 1.128~2.166 <0.05

% 5 iF IGFBP-3, Angptl-2 M AR 4 F B EL IRET R B AEMENTNMNE

Table 5 Prognostic value of serum IGFBP-3 and Angptl-2 in patients with different molecular types of breast cancer with bone metastasis

Index AUC 95%ClI Sensitivity Specificity
Luminal A - - - -
IGFBP-3 0.756 0.264~0.924 85.71 90.70
Angptl-2 0.768 0.268~0.934 85.71 93.02
IGFBP-3+Angptl-2 0.825 0.315~0.984 100.00 97.67
Luminal B - - - -
IGFBP-3 0.758 0.284~0.918 90.00 90.91
Angptl-2 0.754 0.291~0.912 85.00 90.91
IGFBP-3+Angptl-2 0.814 0.328~0.974 95.00 95.45

HER-2 overexpression - - - -

IGFBP-3 0.771 0.241~0.938 83.33 75.00
Angptl-2 0.765 0.228~0.925 83.33 75.00
IGFBP-3+Angptl-2 0.862 0.325~0.987 91.67 100.00
TNBC - - - -
IGFBP-3 0.785 0.211~0.935 84.62 71.43
Angptl-2 0.769 0.217~0.931 84.62 85.71

IGFBP-3+Angptl-2 0.864 0.364~0.988 9231 100.00
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