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ABSTRACT Objective: To study the risk factors of recurrence and metastasis in patients with breast cancer after modified radical
mastectomy and the predictive value of serum carbohydrate antigen 125 (CA125), cyclo-oxygenase-2 (COX-2), soluble tumor necrosis
factor receptor-P55 (sTNFR-P55). Methods: 109 patients with breast cancer who underwent modified radical mastectomy in The First
Affiliated Hospital of Xinjiang Medical University from January 2014 to December 2016 were prospectively studied. All patients were
followed up for 5 years after operation, including 2 patients who were lost to follow-up, and 107 patients who completed follow-up.
According to the recurrence and metastasis within 5 years, the patients were divided into recurrence and metastasis group (n=31) and
non-recurrence and metastasis group (n=76). The clinicopathological data of the patients at admission were collected. Preoperative serum
CA125 was detected by electrochemiluminescence method, and preoperative serum COX-2 and sTNFR-P55 were detected by
enzyme-linked immunosorbent assay. Logistic regression model was used to analyze the influencing factors of postoperative recurrence
and metastasis, and receiver operating characteristic (ROC) curve was drawn to evaluate the predictive value of serum CA125, COX-2

and sTNFR-P55 on postoperative recurrence and metastasis. Results: The tumor diameter greater than 5cm, invasive non-specific carci-
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noma, vascular tumor thrombus, estrogen receptor (ER)/progesterone receptor (PR) negative, the constituent ratio of no endocrine therapy,
TNM stage IIIA, and the number of axillary lymph node metastases 4~9 in the recurrence and metastasis group were higher than those in
the non-recurrence and metastasis group (P<0.05). The levels of serum CA125, COX-2 and sTNFR-P55 in the recurrence and metastasis
group were higher than those in the non-recurrence and metastasis group (P<0.05). Multivariate logistic regression analysis showed that
tumor diameter greater than Scm, invasive non-specific carcinoma, TNM stage IIIA, vascular tumor thrombus, number of axillary lymph
node metastases 4~9, increased CA125, increased COX-2, and increased sTNFR-P55 were independent risk factors for recurrence and
metastasis within 5 years after modified radical mastectomy (OR=1.318, 1.213, 1.223, 1.137, 1.257, 1.241, 1.313, 1.351, P<0.05). Serum
CA125, COX-2 and sSTNFR-P55 could effectively predict postoperative recurrence and metastasis of breast cancer, and the area under the
curve (AUC) was 0.803, 0.749 and 0.761, respectively. The AUC of combined prediction of postoperative recurrence and metastasis of
the three indexes was 0.915, and the sensitivity and specificity were 0.94 and 0.83, respectively. Conclusion: Tumor diameter, invasive
non-specific carcinoma, TNM stage, vascular tumor thrombus, number of axillary lymph node metastases, and abnormal elevation of pre-
operative serum CA125, COX-2, sSTNFR-P55 are risk factors for recurrence and metastasis within 5 years after modified radical mastec-
tomy. Combined detection of preoperative serum CA125, COX-2 and STNFR-P55 can predict the risk of recurrence and metastasis after
modified radical mastectomy.
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Table 1 Comparison of clinicopathological features between the two groups[n( % )]

Recurrence and

Non-recurrence and

Baseline data metastasis group metastasis group X P
(n=31) (n=76)
<55 13(41.94) 39(51.32)
Age( years) 0.776 0.379
=55 18(58.06) 37(48.68)
Yes 21(67.74) 53(69.74)
Menopause 0.041 0.839
No 10(32.26) 23(30.26)
<5 11(35.48) 45(59.21)
Tumor diameter(cm ) 4.969 0.026
>5 20(64.52) 31(40.79)
Invasive non-specific carcinoma 19(61.29) 30(39.47)
Histopathological type 4222 0.040
Invasive specific carcinoma 12(38.71) 46(60.53)
IA union IB 2(6.45) 32(42.11)
TNM stage 1IA union IIB 11(35.48) 25(32.89) 15.814 0.001
A 18(58.07) 19(25.00)
Yes 23(74.19) 26(34.21)
Vascular tumor thrombus 14.180 0.001
No 8(25.81) 50(65.79)
Negative 21(67.74) 14(18.42)
ER/PR 24.334 0.000
Positive 10(32.26) 62(81.58)
Anthracyclines 15(48.39) 27(35.53)
Chemotherapy regimens 1.527 0.217
Anthracyclines unionTaxus 16(51.61) 49(64.47)
Yes 22(70.97) 51(67.11)
Radiotherapy 0.152 0.697
No 9(29.03) 25(32.89)
Yes 13(41.94) 50(65.79)
Endocrine therapy 5.175 0.023
No 18(58.06) 26(34.21)
0 5(16.13) 33(43.42)
Number of axillary lymph
1~3 11(35.48) 25(32.90) 9.019 0.011
node metastases(n)
4~9 15(48.39) 18(23.68)
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Table 2 Comparison of the levels of serum CA125, COX-2 and sTNFR-P55 between the two groups(xt s )

Groups n CA125(U/mL) COX-2(ng/mL) STNFR-P55( pg/mL)
Recurrence and metastasis group 31 57.31% 8.68 19.27+ 3.35 138.50+ 2291
Non-recurrence and metastasis group 76 32.04+ 9.95 8.16+ 2.98 67.92+ 19.14
t - 12.346 16.870 16.324
P - 0.000 0.000 0.000

23 B RRERBEEREELHBH S E X logistic [
V35 HT

DAFLIE ol RARTA AR B S RN B R AE R LR A
AR dE 2R 1 IR 2 A GEi #2557 (P<0.05) A8 fE o A A8
HZ R logistic [MIH43HT, R JHZ D 7 18 L i 2 5 ) R 3R
(a0 =010, 4 =0.05), S AFHMH L3R 3, Z5R /R, Mg H

%>5 em GREMEARRRRE  TNM 434 TIA # PREEe s
W R R 4~9 |~ .CA125 A .COX-2 A5 sTNFR-P55
Fr e E S EARA R BE ARG 5 FNE R EB ML
%4 % (OR=1.318.1.213,1.223.1.137.,1.257,1.241.1.313,
1.351,P<0.05), L3 4.

®3 TEME
Table 3 Variable assignment

Classification Variable

Assignment

Dependent variable Recurrence and metastasis

Independent variable Tumor diameter
Histopathological type
TNM stage
Vascular tumor thrombus
ER/PR
Endocrine therapy
Number of axillary lymph node metastases
CAI125
COX-2
sTNFR-P55

O=non-ecurrence and metastasis, 1=recurrence and metastasis
0=<5cm, I=>5cm
O=invasive specific carcinoma, 1=invasive non-specific carcinoma
0=IA union IB stage, 1=IIA union IIB stage, 2=IIIA stage
0=no, 1=yes
O=positive, 1=negative
O=yes, 1=no
0=1, 1=1~3, 2=4~9
Continuous variable
Continuous variable

Continuous variable

4 FIREMRRARBERFEREBH S E X logistic EFNH

Table 4 Multivariate logistic regression analysis of recurrence and metastasis in breast cancer after modified radical mastectomy

95%ClI
Variable B SE(B ) Wald »* P OR
Lower limit ~ Upper limit

Tumor diameter greater than 5 cm 0.276 0.038 5.762 0.031 1.318 1.209 1.396
Invasive non-specific carcinoma 0.193 0.010 4.165 0.040 1.213 1.124 1.350
TNM stage IIIA 0.201 0.016 5.389 0.034 1.223 1.086 1.385
Vascular tumor thrombus 0.128 0.009 4.002 0.045 1.137 1.034 1.223

Number of axillary lymph node
0.229 0.023 5.951 0.009 1.257 1.150 1.391

metastases 4~9

Increased CA125 0.216 0.032 5.372 0.012 1.241 1.173 1.432
Increased COX-2 0.272 0.039 6.391 0.003 1.313 1.134 1.528
Increased STNFR-P55 0.301 0.046 10.816 0.000 1.351 1.167 1.634
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Table 5 Predictive value of the levels of serum CA125, COX-2 and sTNFR-P55 for recurrence and metastasis of breast cancer after modified radical

mastectomy
Indicators AUC 95%ClI P Jordan index Cutoff value Sensitivity Specificity
CA125 0.803 0.751~0.860 0.000 0.59 41.38 U/mL 0.84(26/31) 0.75(57/76)
COX-2 0.749 0.685~0.809 0.000 0.45 12.51 ng/mL 0.77(24/31) 0.68(52/76)
sTNFR-P55 0.761 0.703~0.822 0.000 0.53 97.60 pg/mL 0.81(25/31) 0.72(55/76)
Combined with
0.915 0.859~0.976 0.000 0.77 - 0.94(29/31) 0.83(63/76)
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