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This editorial comments on the manuscript by Huang S. and colleagues, recently published in
the International Journal of Cardiology (1). We focus here on the still challenging application
of polygenetic score for improved risk assessment of ischemic stroke (IS) in clinical practice,

especially about its feasibility and ethical concerns.

IS is an age-related disease that continues to pose a significant burden of disability in our
society. As our population ages, finding novel methods to prevent this condition become
increasingly important. Over the past decades, genomic technologies have enabled the
screening of various genetic polymorphisms. These polymorphisms can be utilized to stratify
an individual’s risk for specific diseases. In recent years, polygenic scores (PGSs) have
demonstrated clinical utility in creating preventive intervention strategies across various
disease categories (2,3). For example, polygenic risk scores have yielded intriguing findings
related to the evaluation of type 2 diabetes mellitus, coronary heart disease (4) and venous
thromboembolism (5). By incorporating patients into screening programs, early identification
of potential future diseases becomes possible. This, in turn, facilitates the adoption of
preventive measures and the initiation of targeted therapies at very early stage of the disease
or even for preventing it. Regarding IS, the evaluation of PGSs has shown promising results
(6). Thus, similar to what has been observed for cardiovascular disease, PGs might find

application also for risk stratification in patients with IS (7).

Overview and outlook on polygenetic score for risk assessment of ischemic stroke.

In their study, Huang S. et al. provided novel insights regarding the theoretical feasibility of
creating a risk score for IS using polygenic assessment (1). The study involved a large cohort
of patients (479,576) from the UK Biobank, with no prior history of ischemic stroke at

enrollment. During 12.5 years of follow-up, 8,374 patients experienced an ischemic stroke



event. The authors demonstrated that a combined model, integrating both clinical factors and
PGSs related to IS and IS-associated diseases, significantly improved risk stratification, with
an AUC of 0.725 and a p-value < 0.001. This study contributes valuable knowledge to the
field of IS risk stratification and underscores the importance of integrating clinical evaluation

with genetic risk assessment to potentially prevent the burden of ischemic stroke.

However, the clinical utility of PGSs remains limited at present. Population-wide screening
has the potential to enable personalized prevention and early detection of high-risk
individuals for IS prior to symptom onset. However, technical limitations and ethical
dilemmas still need to be addressed. Ideally, the most effective use of PGS would require a
large-scale genetic study conducted on patients before they actually experience an ischemic
stroke. Firstly, an economic evaluation must be considered. Although the cost of a single
genome analysis for PGS calculation appears to be less than $100, screening a large
population could represent quite a demanding task in terms of benefit-to-cost analysis, given
the substantial portion of screenable individuals, as an example the working-age population,
which globally stood at 65% in 2022 (8). The resulting overall expense bears accessibility
and equity challenges for genetic tests, impacting both insurance-based and universal
healthcare systems. Large-scale screening for risk stratification presupposes, ideally, the
availability of preventive measures. Therefore, it is imperative to ensure accessibility to these
interventions for the entire population before implementing genetic screening and disclosing
genetic information to individuals. Moreover, many diseases related to IS, such as diabetes
mellitus and hypertension, are typically chronic conditions. Managing these pathologies
presents challenges in preventing their complications, as treatment responses can vary
significantly among patients — likely influenced by genetic, environmental, and lifestyle

factors. Furthermore, possible concerns may arise from the potential discovery of unexpected



or incidental findings during genome screening, posing ethical dilemmas for both patients
and physicians (9). Actually, even if a genetic predisposition is found, there is currently no
precise method to predict the exact timing of disease onset or even its inevitability.
Environmental factors interact with genetic risk, contributing to the manifestation of specific
diseases. Consequently, genetically screened individuals may experience a psychological
burden upon learning about their risk for a certain disease in the future. Considering the
potential risks, it is crucial to deliberate whether genetic test results should be disclosed to
third parties, such as family members, to prevent discrimination and other adverse
consequences. Therefore, adequate genetic counseling is essential for the ethical validity of
genetic tests (10). To address these complexities, we propose a clinical flowchart that
explores the use of polygenic approaches for risk assessment in routine practice as showed in

Figure 1.

In conclusion, overcoming the abovementioned ethical and practical issues is crucial in order
to benefits from the use of PGS in clinical practice. In fact, a rational knowledge of genetic
predisposition can favor the development of a more precise and tailored medicine, paving the
way toward an amelioration of life years in both quantity and quality. The work by Huang S.
et al. represents a step in the future of clinical disease prevention, although further studies are
needed to explore clinical utility, guided by established standards and regulation to prevent
unethical misconduct. Using joint clinical/PGS scores alongside newer and hopefully more

efficient treatments may represent the future of clinical medicine.
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Figure Legend

Figure 1. Flow-chart for clinical use of polygenic score for ischemic stroke risk
stratification

Potential clinical application of polygenic score in patients before the onset of ischemic
stroke starting from a background analysis to an eventual specific intervention and follow-up.

IS: ischemic stroke.
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