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. tailored interventions. Furthermore, ongoing research into gene-environment

interactions will likely uncover novel preventive strategies. Decoding the

Introduction interactions will likel | five strategies. Decoding th
. . o . genetic blueprint of stroke is ushering in a new era of precision medicine. By

The evolution of treatment strategies and technologies is crucial for jjluminating the genetic factors that contribute to stroke risk and response to

improving patient outcomes and addressing the growing global burden of treatment, these advancements promise to enhance prevention strategies,
these conditions. As we look to the future, several emerging therapies and  optimize therapeutic interventions and ultimately reduce the global burden of
technologies offer hope for more effective management and prevention  stroke. Continued investment in genomic research and equitable healthcare
of cerebrovascular diseases. Early and accurate diagnosis is pivotal in delivery will be crucial to realizing this potential. Public health initiatives aimed
cerebrovascular disease management. Traditionally, the focus has been on at controlling hypertension, diabetes and other risk factors are also crucial in
modifiable risk factors such as hypertension, diabetes and smoking. However, reducing the global burden of these diseases [3].

recent advancements in genomic medicine are shifting the paradigm, offering
insights into the genetic underpinnings of stroke and opening new avenues
for prevention and treatment [1]. Stroke is a multifactorial disorder influenced
by a complex interplay of genetic and environmental factors. Genome-wide
association studies have identified numerous genetic variants associated with
ischemic stroke, hemorrhagic stroke and their subtypes. For example, variants
in the PITX2 and ZFHX3 genes are Iipked tp cardioembolic stroke, wh!le like CRISPR-Cas9 offers unprecedented opportunities to modify genes
HDAC9 gnd CQKNZAICF)KNZB are |mpI|catgd in large-artery atherosclerosis. associated with stroke risk. While still experimental, these approaches hold
These discoveries highlight the heterogeneity of stroke and underscore the  promise for treating monogenic forms of stroke and potentially reducing risks
importance of personalized approaches in its management. The identification iy broader populations. Additionally, the discovery of genetic biomarkers could
of stroke-associated genetic variants has paved the way for genetic testing  revolutionize stroke diagnostics. Circulating DNA, RNA and protein markers
aimed at risk stratification. Polygenic risk scores aggregate the effects of |inked to genetic variants may enable earlier and more accurate detection of
multiple genetic variants to estimate an individual's genetic predisposition to  stroke and its subtypes. The application of genetic insights to stroke prevention
stroke. While still in the early stages of clinical implementation, PRS holds  and treatment is not without challenges. Limited diversity in genetic studies
promise for identifying high-risk individuals who may benefit from targeted  may result in disparities in risk prediction across populations. Ethical concems,
interventions [1]. including genetic privacy, data security and potential misuse of genetic
information, must be carefully addressed to build public trust and ensure
equitable access [4,5].

Stroke is a multifaceted neurological disorder influenced by both genetic
and environmental factors. Understanding the genetic blueprint of stroke is a
critical step toward advancing prevention, diagnosis and treatment strategies.
With the advent of cutting-edge genomic technologies, researchers are
uncovering the genetic underpinnings of stroke, paving the way for precision
medicine approaches. The rapid advancement of gene-editing technologies

Advances in genomic research are also influencing stroke treatment.
Pharmacogenomics, which studies how genetic variations affect drug response,
is particularly relevant. For instance, variations in the CYP2C19 gene influence
the efficacy of clopidogrel, a commonly used antiplatelet medication. Patients ~ Conclusion
with certain genetic variants may require alternative therapies to reduce their
risk of recurrent stroke. Moreover, the advent of gene editing technologies such Decoding the genetic blueprint of stroke is transforming the landscape
as CRISPR-Cas9 offers the potential to directly modify disease-associated  of cerebrovascular medicine. By integrating genomic data with clinical and
genes. While still largely experimental, these approaches could revolutionize environmental information, we can move toward more precise, personalized
stroke treatment by addressing underlying genetic causes. Despite its promise, approaches to stroke prevention and care. Continued research and equitable

the integration of genomic medicine into stroke care faces several challenges.  implementation of these advancements will be key to reducing the global burden
One major hurdle is the limited representation of diverse populations in o stroke, Rehabilitation after a stroke is essential for maximizing recovery and
genetic studies, which may lead to health disparities. Additionally, ethical  improving quality of life. Recent advances in rehabilitation science are offering
considerations surrounding genetic testing, such as privacy, informed consent  pew hope to stroke survivors. Neuroplasticity, the cell ability to reorganize itself
and potential discrimination, must be carefully addressed [2]. by forming new neural connections, plays a key role in recovery. Innovative

therapies such as constraint-induced movement therapy, where the unaffected
Description limb is restrained to encourage use of the affected limb, are showing promise

in enhancing neuroplasticity and improving motor function.

The convergence of genomics, bioinformatics and artificial intelligence

is poised to transform our understanding of stroke. Predictive models Acknowledgement
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