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POLYGENIC RISK SCORES FOR COMPLEX DISEASE PREDICTION:
CLINICAL UTILITY AND IMPLEMENTATION CHALLENGES
M. Rustamova
Tashkent state medical university

Genome-wide association studies conducted over the past two decades have
consistently shown that common complex diseases, including cardiovascular
disease, diabetes, and most cancers, are influenced not by a small number of high-
effect genetic variants but by hundreds to thousands of individually weak-effect
single nucleotide polymorphisms distributed across the genome. Polygenic risk
scores aggregate these numerous small-effect associations into a single
quantitative metric intended to capture an individual's inherited liability to a given
complex disease, an approach that has moved rapidly from a primarily research-
oriented tool toward active consideration for routine clinical risk stratification [1].
A comprehensive evaluation of polygenic risk scores across thirty-two complex
diseases using data from the UK Biobank confirmed that these scores
meaningfully predict incident disease risk for the large majority of conditions
examined, while also finding that predictive performance and clinical utility
varied considerably between early-onset and late-onset presentations of the same
underlying disease, indicating that the value of a polygenic score cannot be
assumed to be uniform across a disease's full age-of-onset spectrum [1]. This
evidence base has been most fully developed in cardiovascular medicine, where
a joint clinical consensus statement from major European cardiology and
cardiovascular genomics societies concluded that polygenic risk scores can
meaningfully improve risk stratification when added to established clinical risk
calculators, reflecting the causally mediated genetic risk to which an individual
has been exposed across their entire lifetime rather than only their risk factor
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profile at a single point in testing [2]. Real-world evidence presented in late 2025
further demonstrated that incorporating polygenic risk into an established

cardiovascular risk prediction tool improved predictive accuracy consistently
across genetically diverse population groups, directly addressing a longstanding
and well-documented concern that polygenic scores, having been developed
predominantly in populations of European ancestry, transfer poorly and
inequitably to individuals from other ancestral backgrounds [3]. Notwithstanding
this progress, unresolved questions regarding optimal clinical risk thresholds for
action, downstream psychological and behavioural impact of risk disclosure, and
the practical infrastructure required for equitable population-wide
implementation continue to limit the routine incorporation of polygenic risk
scores into everyday clinical practice outside of specialized research and early-
adopter healthcare settings.
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