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[ Abstract] Objective To explore the relationships between plasma adiponectin levels and risk of breast cancer
by molecular subtype. Methods A case-control study including 437 histopathologic confirmed primary breast cancer
cases and 469 healthy female controls was conducted between April 2014 and May 2015. Basic information of the
participants were collected using a structured questionnaire. Blood samples were collected and the plasma
adiponectin levels were measured by enzyme-linked immunosorbent assay (ELASA). Analysis of variance
(ANOVA) was used to compare the differences of plasma adiponectin levels among the control group and the breast
cancer groups with different molecular subtypes. Multinomial logistic regression was used to investigate the
association between plasma adiponectin levels and risk of breast cancer by molecular subtypes. All the statistical
analyses were stratified by menopausal status. Results Among the 437 breast cancer cases, there were 310 Luminal
breast cancer cases, 83 HER-2-enriched breast cancer cases and 44 basal-like breast cancer cases. The median (P, ,
P;5) of plasma adiponectin level of the controls was 14. 85 (9. 69, 21. 35) pg/ml. The medians (Ps; ,Ps5) of plasma
adiponectin levels of the cases were 11.74 (8. 15, 16. 14) pg/mL, 12.02(8.43, 16. 96) pg/mL and 12. 67(8. 25,
17.27) pg/mL for Luminal, HER-2-enriched and basal-like subtype respectively, which were statistically different
from the controls (P<C0.001). Multinomial logistic regression showed that, after adjustment for the confounders,
the higher levels of plasma adiponectin were associated with the lower risks of pre-menopausal LLuminal breast cancer
COR e menopavsal Luminal = 0.50, 95% CI: 0.27-0.92, P,m = 0.001), post-menopausal Luminal breast cancer
(OR ot menopassal Luminat = 0. 065 95% CI; 0.02-0. 23, Pya<<0. 001) and post-menopausal HER-2-enriched breast cancer
COR ot menopausal HER 2-enriched = 0. 064 959% CI: 0.01-0.62, P,m = 0.001). Conclusion  Lower levels of plasma
adiponectin may increase the risk of pre-menopausal and post-menopausal Luminal breast cancer and post-
menopausal HER-2-enriched breast cancer.
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Table 1 Comparison of baseline characteristics between breast cancer cases with different subtypes and controls
Characteristic Controls Luminal HER-2-enriched Basal-like p
(n=1469) (n=310) (n=283) (n=144)
Age/yr. 50.3949. 26 50. 3649. 45 50. 2248. 29 50.93411.98 0. 981
BMI/(kg/m?) 23.5043.03 23.2943.02 23.1742. 81 23.0042.74 0.548
WHR* 0.84 (0.80,0.89) 0.81 (0.75,0.86) 0.80 (0.75,0.86) 0.82 (0.74,0.90) <C0.001
Menarche age” /yr. 14 (13,15) 14 (13,15) 14 (13,16) 14 (13,14.75) 0. 652
Age at first live birth* /yr. 24 (22,26) 24 (23,26) 24 (22,26) 23 (21.75.25.25) 0.223
Education level/case (%) <C0. 001
<High school 338 (72. 1) 260 (83.9) 75 (90. 4) 37 (84. 1)
< High school 131 (27.9) 50 (16. 1) 8 (9.6) 7 (15.9)
Active smoking/case (%) 0.014
Yes 3 (0.6) 9 (2.9 4.(4.8) 2 (4.5)
No 466 (99.4) 301 (97. 1) 79 (95.2) 42 (95.5)
Alcohol drinking/case (%) 0.591
Yes 14 (3.0) 12 (3.9 3 (3.6) 3 (6.8)
No 455 (97.0) 298 (96. 1) 80 (96.4) 41 (93.2)
Green tea drinking/case (%) 0.014
Yes 82 (17.5) 39 (12.6) 4 (4.8) 6 (13.6)
No 387 (82.5) 271 (87.4) 79 (95.2) 38 (86.4)
Number of abortion/case (%) 0.925
0-1 278 (59.3) 181 (58.6) 48 (57.8) 28 (63.6)
=2 191 (40.7) 128 (41.4) 35 (42.2) 16 (36.4)
Number of live birth/case (%) <20. 001
0-1 359 (76.5) 193 (62. 3) 50 (60.2) 27 (61.4)
=2 110 (23.5) 117 (37.7) 33 (39.8) 17 (38.6)
History of benign breast disease/case ( %) 0. 009
Yes 61 (15.6) 69 (26.3) 17 (22.7) 7 (18.9)
No 329 (84.4) 193 (73.7) 58 (77.3) 30 (81. 1)
Family history of breast cancer/case (%) 0.021
Yes 80 (17. 1) 78 (25.2) 19 (22.9) 13 (29.5)
No 389 (82.9) 232 (74.8) 64 (77.1) 31 (70.5)
BMI: Body mass index; WHR: Waist-to-hip ratio; * Pso(Ps;,Pr5)

R2 AEAHSFTRIABEMNBAMNMEEREZEKTEER(RAEE(Pys.Prs))

Table 2 Differences in plasma adiponectin levels between breast cancer cases with different subtypes and controls (Psy (P25 .P75))

Group Adiponectin® Premenopausal-adiponectin® Postmenopausal-adiponectin®
n o/ (pg/mL) n o/ (pg/mL) n o/ (pg/mL)
Controls 469 14.85 (9.69,21. 35) 231 13.37 (9.11,17.08) 238 17.77 (10. 31,24.95)
Luminal 310 11.74 (8.15.16.14) " 171 11. 06 (7.67,15.06) " 139 12.54 (8.97,17.78) "
HER-2-enriched 83 12.02 (8.43.16.96) " 40 10. 85 (7.31,18.07) 43 12.24 (9.41.16.96) "
Basal-like 44 12.67 (8.25,17.27)* 20 11. 10 (6.80,14. 15) 24 14.50 (9.82,18.25)

a: Adiponectin level obeyed the normal distribution and homogeneity of variance after logarithmic transformation.

analysis of variance between the different molecular subtypes and the control group was statistically significant.

conducted by the Dunnet-¢ test;

Kruskal-Wallis H rank sum test between the different molecular subtypes and the control group was statistically significant.

comparisons were conducted by the Bonferroni method to adjust the alpha level;

The result of the

Pairwise comparisons were

b: After stratified by menopausal status, adiponectin level were no longer normally distributed. The result of

Pairwise

* Statistically different from the control group
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Table 3 Variable assignment

Variable Coding
Age Continuous variable
BMI Continuous variable
WHR Continuous variable

Menarche age
Age at first live birth

Educational level

Active smoking

Alcohol drinking

Green tea

Number of abortion

Number of live birth

History of benign breast disease
Family history of breast cancer

Outcome

Plasma adiponectin

Continuous variable

Continuous variable

Below high school=1.high school
or above=2

No=1,yes=2

No=1,yes=2

No=

No=1,yes=2

No=1,yes=2

Controls=0(rel) , Luminal=1,
HER2-enriched=2,basal-like=3

Highest level=1,second level=2,

third level=3,lowest level =14
(reD

ref: Reference
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Table 4 Multinomial logistic regression analysis of the relationship between plasma adiponectin level and risk of breast cancer by molecular subtypes

Adiponectin/ (SOZH/IE%I;/ Luminal (n=310) HER2-enriched (n=83) Basal-like (n=44)
(pg/mL) case (%)  Case (%) OR (95%CD* Case (%) OR (95%CD* Case (%) OR (95%CD *
<9.69 117 (24.9) 110 (35.5) 1.00 (reD 28 (33.7) 1.00 (reD 13 (29.5) 1.00 (reD)
9.70-14. 85 118 (25.2) 105 (33.9) 0.91 (0.59-1.40) 25 (30.1) 0.79 (0.41-1.53) 16 (36.4) 1.11 (0.47-2.62)
14. 86-21. 35 117 (24.9) 70 (22.6) 0.71 (0.44-1.13) 20 (24.1) 0.79 (0.39-1.60) 12 (27.3) 1.05 (0.42-2.61)
>21.35 117 (24.9) 25 (8. 1) 0.19 (0.11-0.35)4 10 (12.0) 0.37 (0.16-0. 84)4 3 (6.8) 0.25 (0.07-0. 94)2

* Adjusted for WHR, educational level, active

history of breast cancer. ref:

x5

Reference, /A P<C0.05

smoking, green tea, number of live birth, history of benign breast disease and family
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Table 5 Multinomial logistic regression analysis of the relationship between plasma adiponectin level and risk of pre-menopausal breast cancer by

molecular subtypes

Adiponectin/ (S():“;goll;/ Luminal (n=171) HER2-enriched (n=40) Basal-like (n=20)
(pg/mL) case (%)  Case (%) OR (95%CD * Case (%) OR (95%CD * Case (%) OR (95%CD *
<9. 11 58 (25.1) 62 (36.3) 1.00 (reD 15 (37.5) 1.00 (reD) 8 (40.0)  1.00 (reD
9.11-13. 37 58 (25.1) 54 (31.6)  0.83 (0.48-1.44) 8 (20.0) 0.49 (0.19-1.27) 4(20.0)  0.45 (0.13-1.60)
13.37-17. 08 58 (25.1) 27 (15.8)  0.41 (0.22-0.76)2 7 (17.5) 0.43 (0.16-1. 16) 6 (30.0)  0.68 (0.22-2.12)
>17.08 57 (24.7) 28 (16.4)  0.50 (0.27-0.92)2 10 (25.0) 0.71 (0.29-1.74) 2 (10.0)  0.26 (0.05-1.30)

* Adjusted for WHR, educational level, green tea and number of live birth. ref:. Reference. /\P<C0. 05

x6 HEFNEERESEFEASFLEABBRERNKLAELREF 5K logistic BA5
Table 6 Multinomial logistic regression analysis of the relationship between plasma adiponectin level and risk of post-menopausal breast cancer by

molecular subtypes

Adiponectin/ (51:0:“52%1;/ Luminal (n=139) HER2-enriched (n=43) Basal-like (n=24)
(pg/mL) case (%) Case (%) OR (95%CD) * Case (%) OR (95%CD * Case (%) OR (95%CD)
<10. 31 59 (24.8) 46 (33.1) 1.00 (reD 12 (27.9) 1.00 (reD) 9 (37.5) 1. 00 (ref)
10. 31-17.77 61 (25.6) 58 (41.7) 1.33 (0.71-2.49) 24 (55.8) 2.17 (0.89-5.30) 9 (37.5) 1.21 (0.39-3.77)
17.77-24. 95 59 (24.8) 30 (21.6) 0.52 (0.26-1.07) 6 (14.0) 0.47 (0. 14-1.55) 4 (16.7) 0.31 (0.06-1.61)
=>24.95 59 (24.8) 5 (3.6) 0.06 (0.02-0.23)4 1(2.3) 0.06 (0.01-0.62)% 2 (8.3) 0.20 (0.03-1.32)

% Adjusted for WHR, educational level, active smoking, alcohol drinking, history of benign breast disease and family history of breast

cancer. ref: Reference. /\P<C0.05
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