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Abstract:
Gastric cancer (GC), with a 5‑year survival rate of less than 40%, is known as the fourth leading cause of cancer-related mortality worldwide. The aim of this study is to develop predictive models based on both demographic and clinical variables using different machine learning (ML) classifiers to predict the metastasis status of patients with GC. 
The data used in this study consisted of 733 GC patients, divided into train and test groups at a ratio of 8:2, who were diagnosed at Taleghani tertiary hospital. To predict metastasis in GC, ML-based algorithms, including Naive Bayes (NB), Random Forest (RF), Support Vector Machine (SVM), Neural Network (NN), Decision Tree (DT) and Logistic Regression (LR), were performed with 5-fold cross-validation. The model performance was assessed by F1 score, precision, sensitivity, specificity, area under the curve (AUC) of receiver operating characteristic (ROC) curve and precision-recall AUC (PR AUC). 
Among 733 patients with GC, 262 (36%) experienced metastases. Although all models had optimal performance, the indices of SVM model seemed to be more appropriate (training set: AUC: 0.94, Sensitivity: 0.94; testing set: AUC: 0.85, Sensitivity: 0.92). Then, Next, NN had the highest AUC among ML approaches (training set: AUC: 0.98; testing set: AUC: 0.86). The RF model, which determined tumor size and age as two essential variables, is considered as the third efficient model, due to higher specificity and AUC (84% and 87%).  
Based on the demographic and clinical characteristics, ML approaches can predict the metastasis status of GC patients. According to AUC, sensitivity and specificity, both SVM and NN can be regarded as better algorithms among the six applied ML-based methods.
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