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Constructing a prediction model for gastric cancer and precancerous lesions
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Abstract:Objective To construct a prediction model for gastric cancer and precancerous lesions based on
"C urea breath test (**C-UBT) and gastric function indicators,and to evaluate the model. Methods A total of
197 patients who underwent gastric cancer screening in this hospital from January 2024 to April 2025 were se-
lected as the research subjects. According to the results of gastroscopy and pathological examination, they
were divided into non-atrophic gastritis group (49 cases) ,precancerous disease group (47 cases) ,precancerous
lesion group (75 cases),and gastric cancer group (26 cases). General information,*C-UBT and gastric func-
tion indicators [ pepsinogen (PG) [ ,PGIl ,PGIl /PGR ratio (PGR) ,gastrin-17 (G-17)] of the research sub-
jects were collected. The differences in "*C-UBT and gastric function indicators among the 4 groups were com-
pared. Univariate Logistic regression analysis and Lasso regression analysis were used to screen the character-
istic indicators of the gastric cancer and precancerous lesion prediction model. Four machine learning methods
[ Logistic Regression, lightweight gradient boosting machine (Light GBM) , support vector machine (SVM),
and K nearest neighbor (KNN) ] were used to construct the gastric cancer and precancerous lesion prediction
model,and the discrimination, calibration,and clinical applicability of the model were evaluated. Results There were
statistically significant differences in age,"”C-UBT,PG I ,PG1Il ,PGR,G-17 among the 4 groups (P<C0.001).
Five characteristic indicators of age,PG Il ,PGR,G-17 and " C-UBT were selected through regression analysis
and included in the prediction model. Among the 4 machine learning models, the Logistic regression model
performed stably in both the training set and the validation set,with an area under the curve (AUC) of 0. 810,

accuracy of 0. 717,and specificity of 0. 767 in the validation set. The calibration curve analysis showed that the
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Logistic regression model had good prediction accuracy (Brier score=0. 183). The SHAP honeycomb diagram

indicated that G-17 was the most important predictive influencing factor in the gastric cancer and precancerous

lesion model. Conclusion Based on "*C-UBT and gastric function indicators,a Logistic Regression prediction

model for gastric cancer and precancerous lesions can be effectively constructed, providing a basis for the hier-

archical management of early gastric cancer screening.
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