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Application and comparison of five machine learning algorithms in screening and diagnosis of renal calculi”
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[ Abstract] Objective To construct a machine learning(ML) model by collecting the laboratory results
of urine osteopontin(OPN), pH,leukocyte and crystallization,and evaluate the diagnostic value of the model
for kidney calculi. Methods From December 2021 to August 2022,a total of 88 patients with kidney calculi
who were treated in Foshan Fuxing Chancheng Hospital were selected as the study objects. The patients were
diagnosed by "gold standard" and identified with CT,ultrasound detection and clinical symptoms,and 88 non-
calculi patients were included as the control group. They were randomly divided into the training set and the
verification set according to the five-fold cross-validation. The results of urine OPN, pH, white blood cells,
crystallization test and clinical diagnosis information of the subjects were collected,and construct five diagnos-
tic models,including logical regression(LLR) , decision tree(DT),random forest(RF), support vector machine
(SVM) and AdaBoost,to evaluate their diagnostic effectiveness in the verification set. Results The binary lo-
gistic regression analysis was used to construct a ML model by screening two indicators with high diagnostic
efficiency,namely,leukocyte exclusion and crystallization, from the four indicators of urine OPN, pH, leuko-
cyte and crystallization. The diagnostic performance of each model in the validation set is: (1) LR,accuracy rate
0. 882 4,recall rate 0. 340 9,F1 value 0. 498 7,area under the ROC curve(AUC) 0. 722 4;(2)DT,accuracy rate
0. 662 2,recall rate 0. 556 8,F1 value 0. 604 9, AUC 0. 679 4; (3)RF,accuracy rate 0. 666 7,recall rate 0. 613 6,
F1 value 0.639 1,AUC 0. 700 2;(4)SVM, accuracy rate 0. 822 2,recall rate 0. 420 5,F1 value 0. 556 4, AUC
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0.727 1;(5)AdaBoost,accuracy rate 0. 729 7,recall rate 0. 613 6,F1 value 0. 666 7,and AUC 0. 715 5,among

which AdaBoost had the best diagnostic efficiency for kidney calculi. Conclusion

Urine OPN, pH, leukocyte

and crystal detection results are collected to construct an interpretable differential diagnosis model based on

ML ., which has certain clinical significance for the screening and diagnosis of kidney calculus.
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