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Abstract

Background: The therapeutic efficacy of an agent should be balanced against its potential adverse
effects. Accurate dosage is critical for successful treatment, yet even a correctly administered
dose within a therapeutic regimen fanresult in death. Recent years have witnessed the emergence
of machine learning approaches in medicine, offering predictive and prescriptive capabilities
regarding dosage optimization. These technologies have the potential to expand the potential of
individualized prescription and decrease the incidence of prescription errors.

Materials and Methods: The author conducted this systematic review, covering the years 2000 to
2025. Three major bibliographic databases were searched, and after duplicates were removed and
irrelevant articles were screened out, the author included manuscripts published in English with
valid methodologies that presented quantitative measures of algorithm performance. Data were
extracted and analyzed, focusing on key characteristics of the algorithms under review, evaluation
metrics (Accuracy, MAE, RMSE, R, and AUC), and the frequency of the algorithm use. Warfarin
Results: Out of 460 initially identified studies, 18 were included in the final analysis after screening.

The results indicated that artificial neural networks and their advanced variants demonstrated
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satisfactory performance in drug dose prediction, particularly for drugs with a narrow therapeutic *Corresponding author
window such as warfarin. Evaluation metrics including MAE, RMSE, R?, Accuracy, and AUC showed Hassan emami
moderate to high predictive performance in most studies. However, the limited use of external haemami@sbmu.ac.ir

validation and the absence of prospective clinical evaluations were identified as major limitations.
Conclusion: The findings of this systematic review suggest that neural networks hold a substantial
potential for improving the accuracy of drug dose prediction and enhancing treatment safety,
especially for high-risk drugs with narrow therapeutic windows. However, the lack of external
validation and prospective clinical assessments restricts their widespread clinical application.
Conducting standardized clinical studies and developing more interpretable models may facilitate e Gy A
the practical implementation of these approaches in clinical settings. Accepted: 2026/02/24
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