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Analysis of associations between risk factors for cardiovascular disease and breast cancer

NIU Ruijie', ZENG Jun®", LI Zhoutong®, WANG Cheng', JIANG Jinquan®

1. Department of Breast Surgery, Huangpu Branch, Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai 200011, China

2. Department of Cardiology, Huangpu Branch, Ninth People’s Hospital, Shanghai Jiao Tong University School of Medicine,
Shanghai 200011, China

[ Abstract] Objective To explore the associations between risk factors for cardiovascular disease and breast cancer.
Methods A total of 300 patients with breast cancer and 300 with benign breast diseases diagnosed by postoperative pathology were
included in the Department of Breast Surgery, Huangpu Branch of the Ninth People’s Hospital, Shanghai Jiao Tong University
School of Medicine from January 2023 to June 2023. The main cardiovascular risk factors in patients between the two groups were
compared. Stratification was performed according to menstrual status, and the main cardiovascular risk factors in patients with
different menstrual status between the two groups were compared. The logistic regression correlation analysis was used to analyze
the risk factors related to cardiovascular disease for breast cancer. Results There were statistically significant differences in clinical
data and laboratory indicators between the two groups (P<<0.01) . Multivariate logistic regression analysis showed that age
(OR=1.03, P=0.029), triglyceride (TG; OR=1.94, P=0.025), C-reactive protein (CRP; OR=2.73, P<<0.001), D-dimer (OR=61.19,
P<<0.001), and homocysteine (Hcy; OR=2.10, P<<0.001) were independently associated with breast cancer. The stratified analysis
showed age, TG, CRP, D-dimer, and Hcy were independently associated with breast cancer in both premenopausal and
postmenopausal patients (P<<0.05). Conclusions Among risk factors for cardiovascular disease, advanced age, increased TG, CRP,

D-dimer, and Hey might increase breast cancer risk, which are helpful of screening high-risk individuals for breast cancer.

[Key Words | breast cancer; cardiovascular disease; cardio-oncology; risk factor
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®1 MABREIRK. LREREIREER

Table 1 Comparison of clinical and laboratorial indices between the two groups

n=300
Index Breast cancer group Benign breast disease group P
Agelyear 61.0(51.00, 67.00) 42.00(35.00, 52.00) <<0.001
Diabetes n(%) 37(12.3) 7(2.3) <0.001
Hypertension n(%) 135(45.0) 39(13.1) <0.001
BMI/(kgem ?) 23.5(21.48, 26.04) 21.60(19.99, 23.35) <0.001
FPG/(mmol-L ") 5.19(4.70, 5.86) 4.68(4.31,5.10) <0.001
TG/(mmol-L ") 1.44(1.03, 1.95) 1.03(0.74, 1.28) <0.001
TC/(mmol-L ") 5.10(4.40, 5.70) 4.50(4.00, 5.10) <0.001
LDL-C/(mmol-L ") 2.95(2.38, 3.58) 2.34(1.98, 2.84) <0.001
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Continued table 1

Index Breast cancer group Benign breast disease group P
HDL-C/(mmol-L ") 1.32(1.03, 1.55) 1.40(1.14, 1.61) 0.006
CRP/(mg-L"") 1.02(0.5, 3.54) 0.50(0.0, 0.58) <0.001
D-dimer/(mg-L ") 0.49(0.29, 0.82) 0.19(0.14, 0.29) <0.001
Hey/(umolsL ") 9.10(7.60, 11.0) 6.05(4.90, 7.10) <0.001

BMI: body mass index; FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; LDL-C: low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol; CRP: C-reactive protein; Hey: homocysteine.

22 SUEARE CVD AR B &  $ ERIEFRg PR SFUREASE, Hrp4ES | TG, CRP, D-—%
A logistic [HIH53#r, 455 (£2) Bin: BiRdE AR Hey MFLBRIEALT AR E (P<0.05) .

®2 LMERFEERESFREX R logistic B35 1

Table 2 Logistic regression analysis of associations between cardiovascular risk factors and breast cancer

Variable Univariate analysis Multivariate analysis
OR(95%CI) P OR(95%CI) P
Age 1.10(1.08-1.12) <0.001 1.03(1.00-1.06) 0.029
Diabetes 5.89(2.58-13.43) <0.001 1.48(0.31-6.94) 0.622
Hypertension 5.43(3.65-8.22) <0.001 1.01(0.46-2.25) 0.972
BMI 1.25(1.17-1.32) <0.001 0.30(0.06-1.61) 0.162
FPG 2.82(2.16-3.68) <0.001 1.36(0.86-2.17) 0.187
TG 2.77(2.07-3.69) <0.001 1.94(1.08-3.46) 0.025
TC 2.15(1.75-2.63) <0.001 0.96(0.42-2.22) 0.927
LDL-C 2.19(1.76-2.72) <0.001 1.70(0.73-3.97) 0.216
HDL-C 0.60(0.39-0.92) 0.021 2.19(0.68-7.07) 0.189
CRP 3.48(2.52-4.79) <0.001 2.73(1.74-4.28) <0.001
D-dimer 371.80(117.33-1178.17) <<0.001 61.19(13.97-267.99) <<0.001
Hcy 2.19(1.91-2.51) <0.001 2.10(1.74-2.53) <0.001

BMI: body mass index; FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; LDL-C: low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol; CRP: C-reactive protein; Hcy: homocysteine.

23 ATFTAZRESMHILIREME CVD £ R B (P<0.05) . KAl 2ESA G #E XA
OB (R3.FR4) IR LEAT, BRMIRE IR HERAIA logistic IHAMT, 255 (3£ 5.
B BB &% HDL-C /K F-4h, FLBMEAMALIR R £ 6) Bin: A4, 4. TG, CRP, D-—F
WA H M E S AERITEE X R Hey R FLBREE IS AHDE ER (P<0.05) 5 40
(P<0.05) ; :@%F Bk HDL-C /KF4bh, #LBR @5, BR&mEEE . HDL-C /KA, A
PR FZLIR R AR A oM e br 22 A St RN FLIE IS A DG R (P<<0.05)
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Table 3 Comparison of clinical and laboratorial indices in premenopausal patients between the two groups

Index Breast cancer group (n=65) Benign breast disease group (n=204) P
Age/year 42.4+538 37.6+74 <0.001
Diabetes n(%) 1(1.5) 1(0.5) 0.978
Hypertension n(%) 8(12.3) 9(4.4) 0.047
BMI/(kgem ~?) 235432 21.5+2.7 <0.001

FPG/(mmol-L ") 50+1.3 47x0.5 0.011
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Continued table 3
Index Breast cancer group (n=65) Benign breast disease group (n=204) P
TG/(mmol-L ") 1.6+1.5 1.1£0.5 0.001
TC/(mmol<L ") 49413 4.5+0.7 0.004
LDL-C/(mmolsL ") 28408 24+0.7 <0.001
HDL-C/(mmol-L ") 1.440.4 1.4+0.4 0.327
CRP/(mgeL ") 1.7+2.0 0.5+0.6 <0.001
D-dimer/(mgeL ") 0.6+0.7 0.2+0.1 <0.001
Hey/(umol-L ) 93435 5.6%2.0 <0.001

BMI: body mass index; FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; LDL-C: low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol; CRP: C-reactive protein; Hey: homocysteine.

R4 WMABLZFEHIGKR. SEEIERILE

Table4 Comparison of clinical and laboratorial indices in postmenopausal patients between the two groups

Index Breast cancer group (n=235) Benign breast disease group (n=96) P
Age/year 64.2+8.0 59.1t£74 <<0.001
Diabetes n(%) 36(15.3) 6(6.2) 0.039
hypertension n(%) 127(54.0) 30(31.2) <<0.001
BMI/(kgem "?) 24.2+3.9 229+2.6 0.001
FPG/(mmol-L ") 57£15 5.0+0.8 <0.001
TG/(mmoleL ") 1.8+13 12405 <0.001
TC/(mmolsL " ") 52%1.0 47409 <0.001
LDL-C/(mmolsL ") 3.0£0.9 2.6+0.8 <<0.001
HDL-C/(mmolsL ") 13404 13403 0.525
CRP/(mgeL ") 3.8+8.1 0.6+0.6 <0.001
D-dimer/(mgeL ") 0.8 £1.1 0.31+0.2 <0.001
Hey/(umoleL ™) 9.7%3.1 6.3%2.0 <0.001

BMI: body mass index; FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; LDL-C: low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol; CRP: C-reactive protein; Hey: homocysteine.

&5 Logistic B3 ALRN0 M E KR EREESIRERNEXME
Table 5 Logistic regression analysis of associations between risk factors for cardiovascular disease and breast cancer

in premenopausal patients

Variable Univariate analysis Multivariate analysis
OR(95%CI) P OR(95%CI) P

Age 1.12(1.06-1.17) <0.001 1.09(1.01-1.18) 0.024
Diabetes 3.04(1.12-8.24) 0.029 0.85(0.10-7.42) 0.884
Hypertension 3.17(0.20-51.44) 0.417

BMI 1.26(1.14-1.39) <0.001 1.19(0.81-1.76) 0.373
FPG 1.90(1.15-3.14) 0.012 1.14(0.60-2.14) 0.689
TG 2.20(1.37-3.54) 0.001 2.15(1.02-4.53) 0.044
TC 1.69(1.20-2.39) 0.003 0.90(0.33-2.41) 0.828
LDL-C 2.14(1.44-3.18) <0.001 1.73(0.56-5.31) 0.340
HDL-C 0.72(0.34-1.53) 0.395

CRP 2.84(1.92-4.20) <0.001 3.48(1.71-7.07) <<0.001
D-dimer 299.82(51.23-1754.73) <0.001 51.52(4.94-537.64) 0.001
Hcy 1.98(1.66-2.37) <<0.001 2.45(1.75-3.43) <<0.001

BMI: body mass index; FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; LDL-C: low-density lipoprotein
cholesterol; HDL-C: high-density lipoprotein cholesterol; CRP: C-reactive protein; Hey: homocysteine.
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Table 6 Logistic regression analysis of associations between risk factors for cardiovascular disease and breast cancer

in postmenopausal patients

Univariate analysis

Multivariate analysis

Variable OR(95%CT) OR(95%CTI) P
Age 1.09(1.06-1.13) <0.001 1.12(1.06-1.17) <0.001
Diabetes 2.59(1.57-4.27) <0.001 3.04(1.12-8.24) 0.029
Hypertension 2.71(1.10-6.67) 3.17(0.20-51.44) 0.417
BMI 1.12(1.04-1.21) 0.004 1.26(1.14-1.39) <0.001
FPG 2.08(1.49-2.91) <0.001 1.90(1.15-3.14) 0.012
TG 2.35(1.56-3.54) <0.001 2.20(1.37-3.54) 0.001
TC 1.91(1.45-2.52) <0.001 1.69(1.20-2.39) 0.003
LDL-C 1.77(1.32-2.37) <0.001 2.14(1.44-3.18) <0.001
HDL-C 0.82(0.43-1.57) 0.556 0.72(0.34-1.53) 0.395
CRP 3.59(2.10-6.15) <0.001 2.84(1.92-4.20) <0.001
D-dimer 182.73(35.30-945.98) <0.001 202.28(21.08-1940.80) <0.001
Hey 2.23(1.77-2.81) <0.001 2.01(1.58-2.56) <0.001

HT: hypertension; BMI: body mass index; FPG: fasting plasma glucose; TG: triglyceride; TC: total cholesterol; LDL-C: low-

density lipoprotein cholesterol; HDL-C: high-density lipoprotein cholesterol; CRP: C-reactive protein; Hcy: homocysteine.
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