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Introduction. Optimising artificial reproductive technologies (ART) remains a major challenge due to the high variability in ovarian reserve and responsiveness to controlled ovarian hyperstimulation (COH), contributing to suboptimal oocyte yield. Different COH response prediction models are emerging, designed to inform therapy decision-making and optimise COH outcomes. 
Aims. To examine the efficacy of model-based, machine learning (ML) and artificial intelligence (AI) clinical decision support (CDS) approaches to inform COH medication decisions. 
Methods. A scoping search of Embase, MEDLINE, PubMed, and Scopus followed PRISMA-ScR. Studies evaluating model-based, ML or AI-driven CDS tools to optimise COH dosing and/or ovulation trigger timing were included. The number of retrieved or metaphase II (MII) oocytes and clinical pregnancy rates were assessed.
Results. From screening 2879 studies, five were included (n = 16441). Three studies examined ML-based models whilst two used AI-based prediction models. Using precision dosing models (n=2) resulted in a modest increase in the number of MII oocytes (+1.5; P <0.001), and a decrease in the total gonadotropin dose used for COH (- 195IU; P <0.001), compared to standard care. Oocyte trigger timing (n=1) retrieved more MII oocytes (+2.5; P <0.01) compared to standard care. Models incorporating both dosing and oocyte trigger timing (n=2) produced results consistent with precision dosing alone. Studies did not assess clinical pregnancy rates, using MII oocytes number as a proxy for treatment success.
Discussion. No additive benefit of combing precision dosing and oocyte trigger timing models was observed. Follicles vary in sensitivity to follicle stimulating hormone, with highly sensitive follicles responding earlier and driving heterogeneous growth. Precision dosing models promote follicular growth homogeneity and increase simultaneous follicle maturation, optimising COH response. Current literature focuses on AI- or ML- driven prediction. Future research should evaluate whether pharmacological model-based approaches (e.g. Pharmacokinetic-informed dosing models) integrated into CDS tools can further optimise COH processes and clinical outcomes.
