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ABSTRACT
It is very important to detect chronic kidney disease (CKD) early in order to prevent the progression to end-

stage renal failure. However, the conventional markers used for diagnosis typically identify the loss of function
only after a large amount of damage has been done to the kidneys. In this work, a comparative review is given
of the recent Machine Learning (ML) approaches for early CKD prediction, with a particular focus on the tree-
based and regression-based variants. Six representative studies published between 2020 and 2023 were analysed
according to dataset characteristics, preprocessing methods, model architectures, evaluation metrics and
interpretability strategies. The results show that Random Forest is the method that often yield the highest
predictive performance on the UCI CKD dataset, with accuracy ranging from 88% to 89.5%. Nevertheless,
some issues such as the small dataset size, class imbalance, lack of model explainability, and limited external
validation still pose major challenges. The review brings together the strengths and limitations of the current
methods and emphasizes the need for developing future CKD prediction models that combine powerful feature

selection, balanced learning, and explainability techniques to be used in clinical decision-making.
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