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Construction and validation of a risk model for predicting lymph node metastasis of breast infiltrating duct
carcinoma based on clinical and pathological parameters
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( Department of Oncology, Jurong Hospital affiliated to Jiangsu University, Jurong 212400, Jiangsu, China)

[Abstract ] Objective To analyze importantclinical and pathological parameters of infiltrating duct carcinoma of the breast and
to construct and validate a nomogram that is non traumatic in predicting the risk probability of developing lymph node metastasis. Meth-
ods Clinical and pathological data of patients diagnosed with primary breast infiltrative ductal carcinoma from 2011 to 2014 were collect-
ed from the Surveillance, Epidemiology, and End Results (SEER) database. A total of 155 510 patients were included and randomly di-
vided into a training cohort and an internal verification cohort at a ratio of 7 : 3. Fifty patients diagnosed with primary breast infiltrative
ductal carcinoma in Jurong Hospital Affiliated to Jiangsu University from 2015 to 2019 were included in the external validation cohort. Un-
ivariate and multivariate logistic regression analyses of clinical and pathological parameters were performed to obtain independent risk fac-

tors for predicting lymph node metastasis and construct a nomogram. In the nomogram, each score of the independent risk factors of the

patients was pooled to obtain a total score of the model, and a higher
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s RIE, ILARERR A F BRI total score indicated a higher probability of developing lymph node me-
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tastasis. C-index, AUC were used to evaluate the predictive ability of the nomogram. Calibration plots were performed to assess nomogram
accuracy. Results In total, 108 893 patients were included in the training cohort, 46 617 patients were included in the internal valida-
tion cohort, and 50 patients were included in the external validation cohort. On logistic regression analysis of the training cohort, age at
disease diagnosis, gender, tumor size, histological grade and molecular classification were found to be independent risk factors for lymph
node metastasis (P<0.001), and five factors were included in the nomogram. The total score of the nomogram was 200 points, in which
tumor size was the key risk factor for lymph node metastasis. The younger patients wtih a higher grade, a larger tumor volume and HER-2-
overexpressing type were shown a higher total score, and indicated a higher possibility of the regional lymph node metastasis. In the train-
ing cohort, the nomogram showed robust discrimination with the area under the curve (AUC) of 0. 749. In the internal and external vali-
dation cohorts, AUC were 0. 738 and 0. 720, respectively, showing a good predictive value for lymph node metastasis risk prediction. The
calibration curve showed the best agreement between the nomogram predicted probability of lymph node metastasis risk and the actual
probability. Conclusion In this study, a nomogram constructed by five independent risk factors, such as age, sex, tumor size, histo-

logical grade and molecular classification of tumor, can predict the risk probability of lymph node metastasis in patients with infiltrating

duct carcinoma of breast in a noninvasive and individualized way, and provide theoretical basis for clinical treatment.
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