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Application of a Radiomics Model for Preding Lymph Node Metastasis in Non-small Cell Lung Cancer ZHU ] ingl,
XU Wei-guo', XIAO Huan’, ZHOU Ying’". 1. Department of Respiratory Medicine, Center Hospital of Mianyang,
Mianyang 621000, China; 2. Department of Radiology, Center Hospital of Mianyang, Mianyang 621000, China
A Corresponding author, E-mail: zying825@163.com

[ Abstract] Objective To establish a radiomic model for predicting lymph node (LN) metastasis in patients
with non-small cell lung cancer (NSCLC). Methods The prediction model was developed using a training cohort
comprising 100 patients with clinicopathologically confirmed NSCLC. Data were gathered from January 2014 to
December 2015. Radiomic features of NSCLC were obtained from non-contrast and enhancement computed tomography
(CT). Lasso-logistic regression models were established for data dimension reduction, feature selection, and radiomics
signature building. Consistency coefficient (ICCs) was used to evaluate the consistency between observer interior and
interobserver. The consistency index (C-index)is used to evalutate the prediction of lymph node metastasis by using the
radiomics signature, shown with the area under the receiver operating characteristic curve (AUC).Multivariate logistic
regression analyses were performed to develop the prediction model, considering radiomics signature and
clinicopathologic risk factors. The radiomics model was validated in a validation cohort comprising 100 consecutive
NSCLC patients from January 2016 to December 2017 in terms of its calibration and discrimination. AUC was used to
evaluate the predictive effectiveness of the model, and Delong test was used to compare models. Hosmer-Lemeshow good
of fit test was used to evaluate the calibration of prediction models.The results were represented by correction curves
to compare the consistency between the predicted results of the model and the actual probability of LN metastasis.
Results  The consistency between observer interior and interobserver was good, with ICC higher than 0.75.The

radiomics signature, including 22 selected features, was associated with LN metastasis. AUC was 0.781 in training cohort
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and 0.776 in validation cohort. The individualized prediction model identified radiomics signature, neuron specific
enolase (CEA), cytokeratin 19 fragment antigen 21-1 (CYFRA21-1), and carbohydrate antigen 125 (CA125) as
independent predictors. The model showed good discrimination, with 0.836 AUC in the training cohort, and 0.821 AUC

in the validation cohort. The model in both the training and validation cohorts had good calibration,which demonstrated

high consistency with the actual LN metastasis. Conclusion The radiomics model incorporating radiomics signature

and clinical risk factors can be conveniently used to facilitate preoperative individualized prediction of LN metastasis in

patients with NSCLC.
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Tablel Comparison of baseline data between the training and

validation cohorts

Training cohorts ~ Validation

Characteristic

(n=100) cohorts (n=100)

(Male/female) /case 68/32 59/41 0.078
Agelyr, ¥ £S 6211 63£10 0.828
Smoking (yes/no)/case 35/65 37/63 0.090
Abnormal levels of tumor
markers/case

NSE 19 21 0.161

CEA 29 26 0.251

CYFRA21-1 40 34 0.752

CA125 39 43 0.362

CA153 9 11 0.700
Lymph node metastasis/case

CT evaluating positive 45 46 0.130

Biopsy positive 57 64 0.190

NSE: Neuron specific enolase; CEA: Carcino-embryonic antigen;
CYFRA21-1: Cytokeratin 19 fragment antigen 21-1; CA125: Carbohydrate
antigen 125; CA153: Carbohydrate antigen 153
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Table 2 Multivariate logistic regression analysis of radiomics signature and independent clinicopathologic risk factors in predicting LN metastasis

Factor B SE Wald OR 95%CI P

Age 0.017 0.209 0.243 0.924 0.965-1.007 >0.05
Sex 0.039 0.069 0.316 0.946 0.712-1.538 >0.05
NSE 0.715 1.381 0.268 0.883 0.719-1.046 >0.05
CEA 0.925 0.367 6.341 2.846 1.605-4.927 <0.01
CYFRA21-1 0.641 0.273 5.529 5.834 1.024-1.985 <0.01
CA125 0.029 0.013 4.923 2.131 1.321-4.721 <0.05
CA153 0.764 1.389 0.297 0.847 0.731-1.693 >0.05
Radiomics signature 0.107 0.040 7.218 5.351 3.852-5.182 <0.01

B: Partical regression coefficient; SE: Standard error; OR: Odds ratio; CI: Confidence interval
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