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Establishment of Diabetic Retinopathy Prediction Model Based
on H20 Platform Automated Machine Learning
WANG Hui—xia,ZHANG Yu-tingZ,ZHU Man-hui*

(Department of Strabismus and Pediatric Ophthalmology',Department of Pathology? Lixiang Eye Hospital of Soochow University,
Suzhou 215000,Jiangsu,China)
Abstract: Objective To establish a model for predicting diabetic retinopathy (DR) by using the automatic machine learning (AutoML) algorithm
introduced in the H20 platform.Methods A total of 606 patients with DM who were treated in our hospital from January 2019 to January 2021 were
divided into simple DM group (DM group, 303 patients) and DM combined with DR group (DR group, 303 patients) according to fundus photography.
The basic conditions, blood biochemical test results and retinal images of the two groups were collected. The H20 AutoML algorithm was used to
establish a machine learning prediction model for DR binary classification outcomes, and the corresponding prediction results were generated. Based
on this, the ROC curve was drawn and the confusion matrix was established. SHAP and partial dependence graph were drawn to evaluate the model’s
ability to distinguish.Results The duration of diabetes in the DR group was longer than that in the DM group, and the proportion of smoking,
drinking, hypertension, fatty liver, waist—to—hip ratio, BMI and systolic blood pressure were higher than those in the DM group (P<0.05). HDL-C in
DR group was lower than that in DM group, FPG, FINS, HOMA-IR, HbA1 ¢, ALT and AST in DR group were higher than those in DM group, the
differences were statistically significant (P<0.05). The two sets of feature data are loaded into the AutoML working environment, and the best model
was the general gradient regression model (GBM), the Gini value of the model was 0.914, R* was 0.679, and Logloss was 0.260. The top three
important variables included FPG, duration of diabetes and FINS. In the Train dataset, the area under the ROC curve was 0.942 (95% CL0.921 -
0.963). Using the confusion matrix, the specificity was 0.924, the sensitivity was 0.959, the accuracy was 0.942, and the misclassification rate was
0.058. In the Valid dataset, the area under the ROC curve was 0.831 (95%CL0.764-0.897). Using the confusion matrix, the specificity was 0.828, the
sensitivity was 0.833, the accuracy was 0.831, and the misclassification rate was 0.169.Conclusion The gradient boost machine model for DR
diagnosis prediction based on H20 AutoML can be used for DR screening in DM population.

Key words: Diabetic retinopathy;Automatic machine learning;Prediction model;Confusion matrix;Shapley additive explanations;Partial dependence plots
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