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Predictive value of clinical-multiparametric MRI radiomics-based nomogram in prognosis of

breast cancer patients treated with chemotherapy

HOU Hong, ZHANG Yalin, SUN Huajing, MU Qiang, FANG Kun
Department of Breast Surgery, Qingdao Central Hospital, Qingdao 266042, China

Abstract: Objective To investigate the predictive value of a nomogram model constructed with clinical variables and
multiparametric magnetic resonance imaging (MRI) radiomics features in prognosis of patients undergoing chemotherapy for
breast cancer. Methods A total of 150 breast cancer patients who received chemotherapy in Qingdao Central Hospital from
January 2020 to December 2021 were enrolled for the study. All patients underwent breast MRI examination before
chemotherapy, and the optimal radiomics features were extracted from the tumor regions of interest on multiparametric MRI
image which were manually outlined using segmentation software. After 2-year follow-up, the patients were divided into
good prognosis group and poor prognosis group according to whether there were disease recurrence, metastasis and death,
and they were divided into training set (n=105) and test set (n=45) in a ratio of 7:3. The clinical data and multiparametric MRI
radiomics features were collected, and the factors affecting the prognosis of breast cancer patients receiving chemotherapy
were analyzed by univariate and multivariate Logistic regression analyses. Three models, namely clinical model, radiomics

model, and clinical-multiparametric MRI radiomics-based nomogram model were constructed, and their predictive value in
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the prognosis of breast cancer patients treated with chemotherapy was analyzed with receiver operating characteristic curves.
Results Out of 150 cases of breast cancer treated with chemotherapy, 52 cases were included in poor prognosis group, with
33 cases of recurrence and/or metastases and 19 cases of deaths. Logistic regression analysis identified TNM stage, estrogen
receptor and progesterone receptor as clinical predictors for prognosis of breast cancer patients treated with chemotherapy (P<
0.05). There were 69 and 36 patients with good and poor prognoses in training set, and 29 and 16 patients with good and poor
prognoses in test set. Through least absolute shrinkage and selection operator algorithm, 16 radiomics features related to the
prognosis of breast cancer patients treated with chemotherapy were screened out from TIRM, DWI, and DCE-MRI
sequences, and their radiomics scores were calculated. Compared with patients with poor prognosis, those with good
prognosis in training set and test set had higher radiomics scores (P<0.05). ROC curve analysis showed that the area under
the curve of radiomics model, clinical model, and nomogram model were 0.853, 0.741, 0.923 in training set (P<0.05), and
0.797, 0.749, 0.896 in test set (P<0.05), respectively. Conclusion Based on pre-chemotherapy radiomics scores, TNM stage,
estrogen receptor and progesterone receptor are identified as independent predictors for prognosis of breast cancer patients

treated with chemotherapy, and the clinical-multiparametric MRI radiomics-based nomogram can effectively improve the

predictive efficacy of prognosis in breast cancer patients treated with chemotherapy.
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Figure 1 ROI outlining before chemotherapy for breast cancer
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Table 1 Comparison of clinical data of patients with different

prognoses after chemotherapy for breast cancer

BURARE PG REFH

] (n=52) (n=98) i ot
SEWE[(R+s), %] 4233%6.74  44.62+48.13  1.738  0.084
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Table 2 Multivariate Logistic regression analysis of clinical factors affecting prognosis of breast

cancer patients treated with chemotherapy
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Table 3 Finally selected 16 multiparametric MRI radiomics features

x4 TEMERLBENZGEF TR

Table 4 Comparison of radiomics scores of patients

with different prognoses
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DWI glszm GrayLevelNonUniformityNormalized PfA <0.001 0.001
ngtdm Strength
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first order Minimum LRI AP 8 UG L T X ST
frst order Skewness 5T ER 0 PR £ U O LA A
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Figure 2 Construction of clinical-multiparametric MRI radiomics—based nomogram model

5 IIEKR-2SH MRIFHGEF T &L EIT FLBRFE LT B & FUE B TN & e

Table 5 Predictive efficacy of nomogram based on clinical-multiparametric MRI radiomics for prognosis of breast cancer patients treated

with chemotherapy

B[ ML
T
AUC  HURE FRRE EE 95%CI AUC  fUE FRRE O EHE 95%CI
AR ISR 0.853 0.811 0.786 0.753 0.772~0.920 0.797 0.689 0.774 0.735 0.616~0.903
I RAE A 0.741 0.661 0.729 0.703  0.631~0.826 0.749 0.557 0.743 0.658  0.583~0.881
BB 5 2 R 0.923 0.873 0.833 0.849  0.852~0.969 0.896 0.764 0.853 0.822  0.732~0.957
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Figure 3 ROC curves of clinical, radiomics and nomogram models

in training set
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Figure 4 ROC curves of clinical, radiomics and nomogram models

in test set
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