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ABSTRACT Objective: To investigate the relationship between serum epididymal protein 4 (HE4), vascular endothelial growth
factor (VEGF), monocyte chemoattractant factor -1 (MCP-1) and CC chemokine ligand 20 (CCL20) and local recurrence after breast
conserving surgery in breast cancer patients. Methods: 312 cases of breast cancer who were admitted in our hospital from July 2015 to
July 2018 were selected as the research objects, all of them were in conformity with the indications of breast conserving surgery. Breast
conserving surgery was successfully carried out. All patients were followed up for 3 years. The serum HE4, VEGF, MCP-1 and CCL20
levels in the two groups were detected, and the factors affecting postoperative local recurrence were analyzed by univariate and
multivariate Logistic regression. The receiver operating characteristic (ROC) curve was used to analyze the predictive value of HE4,
VEGF, MCP-1 and CCL20 levels alone and in combination for local recurrence after breast conserving surgery. Results: During the
follow-up, 6 cases were lost. According to the follow-up results, the remaining 306 patients were divided into 27 cases in the local
recurrence group and 279 cases in the non local recurrence group. The local recurrence rate was 8.82%. The serum HE4, VEGF, MCP-1
and CCL20 levels in the local recurrence group were higher than those in the non local recurrence group (P<0.05). Univariate analysis
showed that the local recurrence of breast cancer patients after breast conserving surgery was related to age, lymph node metastasis,
cutting edge status, human epidermal growth factor receptor 2 (Her-2), cell proliferation associated antigen (Ki-67), postoperative
standardized chemotherapy and postoperative full range radiotherapy (P<0.05). Multivariate Logistic regression analysis showed that the
postoperative standardized chemotherapy, high age, postoperative full range radiotherapy were the protective factors for local recurrence
of breast cancer patients after breast conserving surgery, and the HE4, VEGF, MCP-1 and CCL20 levels were high, the cutting edge

status, Her-2, Ki-67 positive and lymph node metastasis were the risk factors for local recurrence of breast cancer patients after breast
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conserving surgery,

(P<0.05). The efficacy of HE4, VEGF, MCP-1 and CCL20 in predicting local recurrence after breast conserving

surgery in breast cancer patients was higher than that of single index. Conclusion: The HE4, VEGF, MCP-1 and CCL20 levels are highly

expressed in patients with local recurrence after breast conserving surgery for breast cancer. The combined detection of the four indexes

can help predict the local recurrence of breast cancer patients after breast conserving surgery. Moreover, the recurrence of breast cancer

patients after breast conserving surgery is also affected by many factors, such as the status of the cutting edge status, Her-2, Ki-67, etc.
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Table 1 Comparison of serum HE4, VEGF, MCP-1 and CCL20 levels between the two groups( xs )

Groups HE4(pmol/L) VEGF(ng/L) MCP-1(pg/mL) CCL20(pg/mL)
Local recurrence group
62.47+5.63 385.39+24.86 65.72+8.36 85.62+7.14
(n=27)
Non local recurrence group
41.83+4.92 274.62+23.51 41.28+9.25 61.93+6.58
(n=279)
t 20.545 23.260 13.224 17.729
P 0.000 0.000 0.000
2 ARBEERAAEBDER SERS
Table 2 Univariate analysis of local recurrence in breast cancer patients after breast conserving surgery
Factors Local recurrence group(n=27) Non local recurrence group(n=279) X/t P
Age(years) 33.84+3.41 41.27+4.62 -8.139 0.000
Tumor size Carcinoma in situ 7(25.93%) 84(30.11%) 0.263 0.878
Diameter<2cm 9(33.33%) 93(33.33%)
Diameter 2~5cm 11(40.74%) 102(36.56%)
Lymph node
_ Yes 18(66.67%) 94(33.69%) 11.536 0.001
metastasis
No 9(33.33%) 185(66.31%)
Clinical stages 0 stage 5(18.52%) 62(22.22%) 0.796 0.853
I stage 5(18.52%) 66(23.66%)
Tla stage 8(29.63%) 72(25.81%)
IIb stage 9(33.33%) 79(28.32%)
Pathological ) .
) Carcinoma in situ 7(25.93%) 84(30.11%) 0.328 0.955
classification
Invasive nonspecific
) 12(44.44%) 124(44.44%)
carcinoma
Mucinous
) 6(22.22%) 52(18.64%)
adenocarcinoma
Medullary carcinoma 2(7.41%) 19(6.81%)
Cutting edge status Negative 7(25.93%) 171(61.29%) 12.653 0.000
Positive 20(74.07%) 108(38.71%)
Her-2 Negative 8(29.63%) 163(58.42%) 8.278 0.004
Positive 19(70.37%) 116(41.58%)
Ki-67 Negative 9(33.33%) 152(54.48%) 4.416 0.036
Positive 18(66.67%) 127(45.52%)
ER/PR Negative 12(44.44%) 128(45.88%) 0.020 0.886
Positive 15(55.56%) 151(54.12%)
Postoperative Yes 11(40.74%) 173(62.01%) 4.644 0.031
standardized
0, 0,
chemotherapy No 16(59.26%) 106(37.99%)
Family history of Yes 8(29.63%) 51(18.28%) 2.038 0.153
breast cancer No 19(70.37%) 228(81.72%)
Postoperative full Yes 7(25.93%) 196(70.25%) 21.660 0.000
range radiotherapy No 20(74.07%) 83(29.75%)
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Table 3 Multivariate Logistic regression analysis of local recurrence in breast cancer patients after breast conserving surgery

Indexes B SE Wald P OR oR 95% confidence
interval
Constant -0.274 0.384 9.351 0.000 - -
High HE4 level 0.295 0.286 6.349 0.006 1.528 1.046~1.911
High VEGF level 0.318 0.207 12.419 0.000 1.793 1.367~2.271
High MCP-1 level 0.352 0.324 9.508 0.000 1.935 1.501~5.000
High CCL20 level 0.406 0.339 7.313 0.004 1.886 1.439~2.152
Cutting edge status positive 0.426 0.324 12.591 0.000 1.824 1.508~2.224
Her-2 positive 0.537 0.295 10.317 0.000 1.996 1.663~2.371
Ki-67 positive 0.448 0.241 8.324 0.001 2.035 1.829~2.473
Lymph node metastasis 0.391 0.337 13.497 0.000 1.826 1.404~2.241
High age -0.716 0.416 11.529 0.000 0.429 0.219~0.733
Postoperative standardized chemotherapy -0.638 0.392 9.326 0.000 0.386 0.194~0.702
Postoperative full range radiotherapy -0.593 0.386 8.522 0.000 0.531 0.238~0.774

2.5 HE4.VEGFMCP-1,CCL20 ¥ RIARFHEHE X I
T MHE

PE— PR IF L % HE4 . VEGF \MCP-1,CCL20 &l %J f&31
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B 4 8ARI S PRI 70 e A B, L
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BTSN EEATT S RGO e B MEREE . (2B
I3 ] (LogP #5¢50) : Je TR A Logistic [n 9255, @57 [l I3 Fitl]

R . Log(P/1-P) (BE A HE S48 4T )=-0.092 +0.424xHE4 +0.913x
VEGF +0.429xMCP-1 +0.634xCCL20, 3%:% [ iho 4T
ROC 73#7 o Z3Hras R R : DU hm el K96 i FHRT : ROC- fify
28 T 1 AL (AUC) (0.95C1) 43 5] 4y 0.687(0.420 ~0.961) .0.734
(0.530~0.940) .0.697 (0.428 ~0.952.0.739 (0.536 ~0.921)
0.868(0.793~0.943) , A HEA R S WrEE B m , AUC KR
R MERRBE R S B A PN AR AR A W AR T . AR
4, ROC St L 1.

% 4 HE4,VEGF MCP-1,CCL20 #& X RERFF/EE L HI TN E A Z ROC FHR
Table 4 ROC results of value analysis of HE4, VEGF, MCP-1 and CCL20 in predicting local recurrence after breast conserving surgery

Indexes AUC(0.95CT) Threshold Sensitivity(n/N) Specificity(n/N) Jordan index Accuracy(n/N)
HE4 0.687(0.420~0.961) 50 pmol/L 0.704(19/27) 0.681(190/279) 0.385 0.683(209/306)
VEGF 0.734(0.530~0.940) 300 ng/L 0.741(20/27) 0.731(204/279) 0.472 0.732(224/306)
MCP-1 0.697(0.428~0.952) 50 pg/mL 0.704(19/27) 0.670(187/279) 0.374 0.673(206/306)
CCL20 0.739(0.536~0.921) 70 pg/mL 0.741(20/27) 0.710(198/279) 0.451 0.712(218/306)
Joint application ~ 0.868(0.793~0.943) - 0.889(24/27) 0.853(238/279) 0.742 0.856(262/306)
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Fig.1 ROC curve of the predictive value of HE4, VEGF, MCP-1 and

CCL20 for local recurrence after breast conserving surgery
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