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Editorial 

Cerebral small vessel disease (CSVD) encompasses spectrum of diseases resulting from small blood vessels pathology in the 

brain [1]. Its neuroimaging markers consist of small subcortical infarcts or lacunar infarcts or silent infarct, white matter hyper-

intensities, enlarged perivascular spaces and cerebral micro bleeds [2]. They are the major contributor of stroke and vascular 

dementia [3]. Traditional vascular risk factors play a vital role as its causative agent. Thereby, management of vascular risk 

factors has been the corner stone of current medicine to reduce the disability associated with CVSD. On the other side, people 

can be vulnerable to CSVD secondary to underlying genetics and complex interplay of genetics and environmental factors [4].  

The susceptible genes primarily function at the cellular level, within the blood vessels wall, and at the blood brain barrier, 

affecting the small vessels in the brain [5]. Either way led to chronic hypoperfusion of the white matter from luminal narrowing 

of small blood vessels, disrupted cerebral auto-regulation, focal vascular subclinical inflammation, perivascular space 

dysfunction [4]. To date, 35 genetic loci have been associated with sporadic forms of CSVD. (4) Powerful genetic tools like 

genome wide association studies, candidate gene studies, and transcriptome wide association studies has been used to pinpoint 

these genes [4]. Continued progress in genetic tools like epigenetic studies will undoubtedly reveal more susceptible genes and 

provide insights into the biochemical and molecular characteristics of gene-environment interactions [4].  

 

The goal of these intensive genetic studies is to lessen the impact of CSVD or decrease the disability related to it. The impact has 

become notably apparent, especially with the CHANCE-2 trial. Identification of CYP2C19 gene’s loss of function affects the 

metabolization of clopidogrel (P2Y12 inhibitor) has introduced ticagrelor. When combined with aspirin, ticagrelor serves as a 

more effective strategy for secondary stroke prevention in individuals at high-risk transient ischemic attack or minor stroke [5]. 

Likewise, stroke genetic score has recently been developed that can effectively predict ischemic stroke risk across various ethnic 

groups. The top tertile of GIGASTROKE genetic risk score has higher risk for acute ischemic stroke (adjusted Hazard ratio 1.35, 

95% CI=1.16-1.58) among Europeans and East Asians [6]. Genes like PDE3A and FGA relate to drugs cilostazol and alteplase, 

while F11, KLKB1, F2, TFPI, and MUT relates to conditions like hereditary angioedema, thromboembolism, and drug like 

vitamin B12. On these regards, thromboxane A2 receptor antagonist has been proposed as an alternative antiplatelet therapy for 

stroke prevention and further drug of this class are under development. Similarly, F11 and F11a inhibitors (such as abelacimab) 
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are currently under phase 2 trial for primary or secondary stroke prevention. Further, recombinant variant of human activated 

protein C is under trial for treatment of acute ischemic stroke after thrombolysis and mechanical thrombectomy. Drugs that 

reduce blood-brain barrier disruption like anfibatide (GPIb alfa anatagonist) are being tested for myocardial infarction [6]. Other 

emerging strategies include angiotensin II receptor blocker like candesartan which modulates extracellular matrix accumulation 

and improves cerebral blood flow in CARASIL mice model. Likewise, strategies targeting NOTCH3 has shown too effective in 

mouse models [7]. These pharmacogenomics approach helps to tailor drug treatments based on genetic profile of an individual 

and allows providing “personalized medicine”.  

 

Vascular cognitive impairment and dementia and Alzheimer’s dementia is other significant disability associated with CSVD. 

Cerebral amyloid angiopathy related diseases with susceptible genes APOE2, and APOE4 are strongly associated with both 

dementia and lobar hemorrhage [4]. Development of anti-amyloid immunotherapy for Alzheimer’s dementia has been 

accelerated lately with two FDA approved drugs (aducanumab and lecanemab). However, it came with a cost of multiple 

individuals affected by amyloid-related imaging abnormalities (ARIA) secondary to immunotherapy, especially among APOPE4 

gene carrying individuals or individual with cerebral amyloid angiopathy [8]. Thereby, anti-amyloid immunotherapy at present 

possesses concerns for its safety.  

 

While genetic studies are set to provide significant leap in individualized patient care with CSVD, yet it has its several 

limitations. The center of CSVD still lies in its neuroimaging markers and markers beyond magnetic resonance imaging of brain 

is required for accurate genetic studies. Inclusion of multi-ancestry must be focused on the upcoming studies to better learn 

about the biological pathways and phenotypes. 
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