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Objectives : Dyslipidemia poses a risk for atherosclerotic cardiovascular disease, but its association 

with kidney dysfunction varies depending on the patient or kidney status. Herein, we used a machine 

learning model to select lipid panels, aiming to enhance the prediction accuracy of kidney 

dysfunction.  

Methods : 9,403 patients who examined lipid panels, including low-density lipoprotein subfraction 

scores, were enrolled. The primary outcome was kidney outcome, defined as either a decrease in 

kidney function by half or the development of end-stage kidney disease. The secondary outcome was 

the composite outcome, defined as the occurrence of either the kidney outcome or death from any 

cause. Five machine learning models were utilized to predict outcomes at 1- and 3-year intervals. 

Feature ranking was used to identify the factors that highly contributed to the model performance.  

Results : At 3 years, 117 (1.2%) patients experienced a kidney outcome, while 691 (7.4%) 

experienced a composite outcome. All models utilizing all features showed high predictive power, 

achieving an area under the receiver operating characteristics curve exceeding 0.85. When selectively 

using lipid panels, the multi-layer perceptron and light gradient boosting models demonstrated higher 

performance in predicting kidney outcome than other models (Table 1). Feature ranking analysis 

revealed that apolipoprotein A1 and B, as well as low-density lipoprotein cholesterol, were significant 

contributors to model performance. Grouped analysis of lipid parameters showed their substantial 

contribution to the 3-year prediction model (Figure 1).  

Conclusions : The present machine learning models incorporating lipid panels show success in 

predicting the risk of kidney dysfunction. This advancement will assist clinicians in precisely 

identifying patients at risk of kidney dysfunction through the utilization of lipid panels.  
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