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Establishment and evaluation of the model for predicting the sensitivity to radiochemotherapy in
patients with middle- and advanced-stage breast cancer based on serum CA50, TSGF,and TPA

CHEN Guohua,ZHANG Haoyu, HAN Shengho, HE Jianxin
( Laboratory Department , Zhengzhou Traditional Chinese Medicine Hospital , Zhengzhou 450000, China)

Abstract Objective To evaluate the predictive value of serum carbohydrate antigen 50 (CA50), tumor specific growth factor (TSGF),
and tissue polypeptide antigen (TPA) levels for sensitivity to radiochemotherapy in patients with middle- and advanced-stage breast cancer
using a nomogram model. Methods Eighty-two patients with middle- and advanced-stage breast cancer were selected as the study sub-
jects. All patients received paclitaxel chemotherapy combined with radiotherapy and were divided into sensitive (n = 57) and insensitive
(n = 25) groups according to the Response Evaluation Criteria in Solid Tumors. The general information of the patients ,serum expression
of CA50,TSGF,and TPA ,and their differences before and after treatment were recorded. A nomogram model was constructed , and cali-
bration curves, receiver operating characteristic (ROC) curves, and decision curves were used to evaluate the predictive power and clinical
utility of the nomogram model. Results Significant differences were observed in tumor diameter, vascular invasion, TNM stage , lymph
node metastasis,and degree of differentiation between the two groups (P < 0.05) . Compared to those in the sensitive group,the serum
expression of CA50, TSGF,and TPA after treatment was higher, and the difference in CA50, TSGF,and TPA was smaller in the insensitive
group (P < 0.05) . Three predictive variables were identified in the LASSO regression: differences in CA50,TSGF,and TPA. The logistic
regression results showed that differences in CA50, TSGF,and TPA influenced sensitivity to radiochemotherapy in middle- and advanced-
stage breast cancer (P < 0.05) . A nomogram model was constructed using differences in CA50,TSGF,and TPA. Calibration, ROC,and
decision curves showed the model’s good predictive accuracy and clinical utility. Conclusion Serum expression of CA50,TSGF,and
TPA is high in patients with middle- and advanced-stage breast cancer who are insensitive to radiochemotherapy, and differences

in CA50,TSGF,and TPA affect their sensitivity to radiochemotherapy. The nomogram model had good predictive value and clinical
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utility.

Keywords carbohydrate antigen 50; tumor specific growth factor; tissue polypeptide antigen; middle- and advanced-stage breast
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Tab.1 Comparison of general information between the two groups

Clinical data Insensitive group (n = 25) Sensitive group (n = 57) ix? P
Age (year) 55.82 % 5.46 57.01 +4.37 1.050 0.297
Tumor diameter (cm) 4.45+1.03 3.85+1.26 2.092 0.040
BMI (kg/m®) 21.52+1.33 21.39 +1.42 0.389 0.698
Menstrual status [n (%) ] 0.326 0.568
Menopause period 17 (68.00) 35(61.40)
Non-menopausal period 8(32.00) 22 (38.60)
Vascular invasion [n (%) ] 5.722 0.017
Yes 10 (40.00) 9(15.79)
No 15 (60.00) 48(84.21)
TNM stage [n (%) ] 2.817 0.005
Ma 5(20.00) 29 (50.88)
mh 8(32.00) 17(29.82)
\% 12 (48.00) 11(19.30)
Lymph node metastasis [n (%) | 4.661 0.031
Yes 17 (68.00) 24(42.11)
No 8(32.00) 33(57.89)
Number of metastatic lymph node [n(%) ] 0.120 0.729
<3 13(52.00) 32(56.14)
>3 12 (48.00) 25(43.86)
Progesterone receptor [n (%) ] 1.590 0.207
Positive 12 (48.00) 19(33.33)
Negative 13(52.00) 38(66.67)
Estrogen receptor[n (%) ] 1.645 0.200
Positive 13 (52.00) 21(36.84)
Negative 12 (48.00) 36(63.16)
Pathological type [n (%) ] 0.284 0.777
Ductal carcinoma in situ 18(72.00) 43(75.44)
Infiltrating ductal carcinoma 1(4.00) 3(5.26)
Infiltrating lobular carcinoma 6(24.00) 11(19.30)
Degree of differentiation [n (%) ] 4355 0.037
Moderately 11(44.00) 39(68.42)
Poorly 14(56.00) 18(31.58)
Tumor location [n (%) | 0.106 0.745
Outer quadrant 15 (60.00) 32(56.14)
Central or inner quadrant 10 (40.00) 25(43.86)
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Tab.2 Comparison of serum levels of CA50, TSGF, and TPA before and after treatment in the two groups

CA50 (U/mL) TSGF (U/L) TPA (U/L)
Group n Before After o« Before After . o Before After ot
treatment treatment treatment treatment treatment treatment
Insensitive 25 4496 £5.52 3552+4.08 9.44+3.05 90.02+844 70.72+6.62 19.30+3.44 7290+6.46 6548 +595 7.42+1.33
Sensitive 57 4578 £4.69 1991 +3.32 2587 +4.44 88.96 +9.56 40.35+4.42 48.61 £5.89 74.11 £5.02 50.52+4.77 23.59 +3.56
t 0.690 18.253 16.816 0.478 24.445 23.159 0.918 12.104 21.983
P 0.492 <0.001 <0.001 0.634 <0.001 <0.001 0.361 <0.001 <0.001
* The difference is considered an absolute value.
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Tab.3 Multivariate logistic regression analysis of factors influencing sensitivity to radiochemotherapy in middle- and advanced-stage

breast cancer

Independent variable B SE Wald x* OR 95%C1 P
Constant 12.456
Difference in CA50 -0.596 0.171 12.149 0.551 0.345-0.888 <0.001
Difference in TSGF -2.561 0.496 26.663 0.077 0.011-0.542 <0.001
Difference in TPA -0.718 0.165 18.955 0.488 0.346-0.687 <0.001
Points 0 10 20 30 40 50 60 70 80 90 100
Difference in CAS0
40 35 30 25 20 15 10 5 0
Difference in TSGF ; ; . . . . §
100 90 80 70 60 50 40 30 20 10
Difference in TPA T T
45 40 35 30 25 20 15 10 5 0
Total points
0 20 40 60 80 100 120 140 160 180 200
Risk 001 o1 03 05 07 09
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Fig.3 Nomogram model for predicting sensitivity to radiochemotherapy in middle- and advanced-stage breast cancers
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Fig.4 Calibration, ROC, and decision curves of the nomogram model for predicting sensitivity to radiochemotherapy in middle- and

advanced-stage breast cancer
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