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Abstract

Preeclampsia continues to be a leading contributor to maternal and perinatal
mortality worldwide, and its incompletely understood pathophysiology has long
limited the accuracy of conventional risk-scoring tools based on maternal
characteristics alone. Machine learning has been proposed as a way to capture the
complex, non-linear interactions between demographic, biochemical and Doppler
ultrasound variables that traditional regression-based models tend to oversimplify
[1]. A systematic review evaluating eleven machine learning models published
between 2020 and 2025 across the United States, South Korea, China, Romania,
Mexico, Australia and Spain found considerable variability in predictive
performance, with sample sizes ranging from a few hundred to nearly fifty
thousand pregnancies, underscoring both the promise and the current
fragmentation of this research field [2]. Middle-income-country validation
studies have begun to appear as well; one such study assessed a machine-
learning-based first-trimester screening approach in a resource-constrained
obstetric population and reported performance broadly comparable to established
competing-risk models developed in high-income settings [3]. Other groups have
focused specifically on maximising the use of already-collected, routinely
available clinical data rather than requiring additional biomarker testing, an
approach intended to make predictive screening feasible in primary antenatal care
settings without added cost [4]. What remains largely unresolved across this body
of work is prospective, multicentre validation demonstrating that model-guided
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risk stratification actually changes clinical outcomes, rather than simply
improving retrospective discrimination statistics.
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