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ABSTRACT Objective To investigate the clinical value of a random forest (RF) model based on multimodal ultrasonic
indicators and serological markers in predicting high-risk esophagogastric varices (EGV) related to hepatitis—B virus (HBV).
Methods A total of 317 HBV—infected patients who underwent gastroscopy at our hospital were enrolled.They were randomly
divided into a training set of 221 cases (88 cases of high-risk EGV and 133 cases of low-risk EGV) and a validation set of 96
cases (39 cases of high-risk EGV and 57 cases of low-risk EGV) according to a ratio of 7: 3.The differences in multimodal
ultrasonic indicators and serological markers between high— and low-risk EGV patients in the training set were compared.The
importance of variables were ranked by recursive feature elimination (RFE) algorithm of the RF to screen the indicators which
significantly improve the prediction performance of high-risk EGV. A RF model was constructed and visualized by SHAP.
Receiver operating characteristic (ROC) curve was drawn to analyze the diagnostic performance of the RF model and traditional
models, including FIB—4, platelet count/splenic diameter ratio (PSR) , liver stiffness progression score (LSPS) , and end-stage
liver disease (MELD ). Gradient boosting curve was drawn to assess the prediction performance at different number samples.
Prediction distribution map was drawn to assess the prediction probabilities for high—risk and non—high-risk EGV cases.Profit
curve was drawn to evaluate the potential clinical benefits at different thresholds.Cumulative benefit curve was drawn to analyze
the models’ ability to identify high-risk EGV cases at different sample proportions. Results ~Compared with low-risk EGV
cases, the high-risk EGV cases were older and exhibited significantly higher spleen stiffness (SSM) , spleen length and thickness,
serum creatinine (Cr) , total bilirubin (TBIL) , direct bilirubin (DBIL) , indirect bilirubin (IBIL) , alanine aminotransferase (ALT) ,
and platelet count—to—spleen artery ratio , while hepatic blood flow , portal vein velocity, platelet count(PLT) , and albumin(ALB)
were significantly decreased, with a higher occurrence of collateral circulation, and the differences were statistically significant
(all P<0.05).Rank the above statistically significant indicators according to RFE.The top ten indicators were SSM, PLT, Cr,
ALB, spleen thickness, DBIL, portal vein velocity, ALT, hepatic blood flow, and spleen length diameter. When the number of
variables gradually increased from 1 to 7, the area under the curve (AUC) of the model rose from 0.752 to 0.924. When the
number of variables was further increased to 10, the AUC was increased slightly. Therefore, the top 7 ranked indicators were
selected to construct the RF model. The AUC of the RF, FIB-4, PSR, LSPS, and MELD models in predicting high-risk EGV in
the training set were 0.97 [95% confidence interval (CI) : 0.95~0.99],0.47(95%C1:0.39~0.54) ,0.61(95%CI1:0.53~0.67) , 0.45
(95%CI: 0.38~0.53) , and 0.47 (95%CI:0.39 - 0.55) , respectively, the AUC in the validation set were 0.88 (95%CI:0.81~
0.94) , 0.55 (95%CI: 0.43~0.66) , 0.57 (95%CI: 0.45~0.68) , 0.50 (95%CI: 0.39~0.63) , and 0.51 (95%CI: 0.39~0.63) ,
respectively. The AUC of the RF model in both the training set and the validation set were significantly higher than that of the
other models, the differences were statistically significant (all P<0.001).The gradient boosting curve showed that the gradient
boosting values of the RF model in both the training set and the validation set were higher than that of other models. The
prediction distribution map showed that the RF model can well distinguish high-risk from low-risk EGV cases in both the
training set and the validation set. However, the prediction probability distribution curve of the PSR, MELD, LSPS, and FIB-4
models overlap significantly, indicating that these models had difficulty effectively differentiating the two.The profit curve showed
that the RF model could maintain a high profit within a low threshold range (0.2 for the training set and 0.3 for the validation
set) in both the training set and the validation set. The profit curve of the PSR, MELD, LSPS, and FIB-4 models were
significantly lower than that of the RF model, indicating that these models were less effective in identifying high-risk EGV cases.
The cumulative profit curve showed that the RF model has the highest profit in both the training set and the validation set
remains at a high level compared with that in PSR, MELD, LSPS, and FIB-4 models. Conclusion The RF model has better
prediction performance for hepatitis B-related high-risk EGV than that of traditional FIB-4, PSR, LSPS, and MELD models.It
can serve as an effective tool for non—invasive assessment, providing a reference for clinical prevention.
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