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[Abstract] Objective To establish intelligent traditional Chinese medicine (TCM) syndrome identification
models for acute pancreatitis (AP) based on machine learning, and compare the performance of different machine learning
algorithm models. Methods The database of China National Knowledge Infrastructure (CNKI) was researched to
collect published literatures on the application of TCM for the treatment of AP from December 2004 to March 2022,
and a database of TCM identification information of AP was established. Five machine learning methods such as
decision tree (DT), random forest (RF), support vector machine (SVM), artificial neural network (ANN), and K-nearest
neighbor (KNN) were applied to construct TCM syndrome identification models for AP. Five-fold cross-validation
was used to evaluate the effectiveness of different algorithmic models. RF was applied to analyze the importance of each
symptom and sign for the TCM syndrome identification of AP. Results A total of 260 papers related to the treatment
of AP with TCM that fulfilled the requirements were finally enrolled. The symptoms and signs among all features or
TCM syndrome types that occurred less than 10 times were excluded, and finally 53 symptoms and signs were retained
as characteristic variables and 4 common TCM syndrome types of AP were obtained, namely, Fu-organ excess and heat
retention syndrome, liver Qi stagnation syndrome, intermingled toxin and blood stasis syndrome, and dampness-heat
amassment syndrome. TCM syndrome identification models for AP with different machine learning algorithms were
constructed. Five-fold cross-validation showed that the model based on the RF algorithm worked best, with accuracy,
precision, recall and F1 score all above 95% (96.2%, 97.1%, 95.6%, 96.1%, respectively). However, the DT and KNN
models had poorer results for each effectiveness assessment. The feature importance analysis based on the RF model
showed that the top 10 signs and symptoms in the ranking of feature importance were yellowing of the skin and eyes
(0.076 8), flooded pulse (0.059 7), white tongue coating (0.056 7), full and stiff abdomen with pain refusing to be pressed
(0.0535), pale red tongue (0.053 1), stringent pulse (0.049 3), astringent pulse (0.047 7), red tongue (0.0459), petechial
on the tongue (0.043 0), and thin tongue coating (0.0403). Conclusion The TCM syndrome identification model of
AP constructed based on RF had relatively high accuracy.
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