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Abstract

Vascular atherosclerosis, a condition characterized by the buildup of plaque in the entire vascular system, poses 
�D���V�L�J�Q�L�¿�F�D�Q�W���K�H�D�O�W�K���F�K�D�O�O�H�Q�J�H���J�O�R�E�D�O�O�\�����$�P�R�Q�J���L�W�V���P�D�Q�L�I�H�V�W�D�W�L�R�Q�V�����S�H�U�L�S�K�H�U�D�O���D�U�W�H�U�L�D�O���G�L�V�H�D�V�H���V�W�D�Q�G�V���R�X�W���D�V���D���S�U�R�P�L�Q�H�Q�W��
�H�[�D�P�S�O�H���� �7�K�L�V�� �U�H�Y�L�H�Z�� �H�[�D�P�L�Q�H�V�� �W�K�H�� �L�Q�W�U�L�F�D�W�H�� �S�D�W�K�R�O�R�J�\�� �R�I�� �Y�D�V�F�X�O�D�U�� �D�W�K�H�U�R�V�F�O�H�U�R�V�L�V���� �Z�L�W�K�� �D�� �S�D�U�W�L�F�X�O�D�U�� �I�R�F�X�V�� �R�Q�� �O�L�S�L�G��
�D�E�Q�R�U�P�D�O�L�W�L�H�V�����P�D�W�U�L�[���P�H�W�D�E�R�O�L�V�P�����J�H�Q�H�W�L�F���I�D�F�W�R�U�V�����D�Q�G���W�K�U�R�P�E�R�V�L�V�����8�Q�G�H�U�V�W�D�Q�G�L�Q�J���W�K�H�V�H���F�U�L�W�L�F�D�O���H�O�H�P�H�Q�W�V���V�K�H�G�V���O�L�J�K�W���R�Q��
�W�K�H���P�H�F�K�D�Q�L�V�P�V���X�Q�G�H�U�O�\�L�Q�J���Y�D�V�F�X�O�D�U���G�L�V�H�D�V�H���D�Q�G���L�Q�I�R�U�P�V���V�W�U�D�W�H�J�L�H�V���I�R�U���G�L�D�J�Q�R�V�L�V�����S�U�H�Y�H�Q�W�L�R�Q�����D�Q�G���W�U�H�D�W�P�H�Q�W��
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susceptibility to vascular disease and modulating various aspects 
of atherosclerosis pathophysiology. Familial hypercholesterolemia, 
for example, is a hereditary condition characterized by elevated 
LDL-C levels and an increased risk of premature cardiovascular 
disease. Genome-wide association studies have identi�ed numerous 
genetic variants associated with atherosclerosis susceptibility, lipid 
metabolism, in�ammation, and thrombosis. Understanding the genetic 
basis of vascular disease can provide insights into disease mechanisms, 
risk strati�cation, and potential targets for personalized therapeutic 
interventions.

�rombosis in vascular atherosclerosis:

�rombosis is a common complication of vascular atherosclerosis 
and a major contributor to acute cardiovascular events such as 
myocardial infarction and ischemic stroke. Atherosclerotic plaques 
can undergo rupture or erosion, exposing thrombogenic material 
to circulating blood components and triggering platelet activation 
and aggregation. �e formation of intravascular thrombi can further 
obstruct blood �ow in diseased arteries, leading to tissue ischemia and 
infarction. Antithrombotic therapies, including antiplatelet agents 
and anticoagulants, play a crucial role in preventing thrombotic 
complications and reducing the risk of cardiovascular events in patients 
with atherosclerosis [6].

Clinical implications and management strategies:

In clinical practice, the management of vascular atherosclerosis 
involves a comprehensive approach aimed at reducing cardiovascular 
risk factors, optimizing medical therapy, and addressing complications 
such as PAD and acute thrombotic events. Lifestyle modi�cations, 
including smoking cessation, dietary modi�cations, regular exercise, 
and weight management, are fundamental to cardiovascular risk 
reduction. Pharmacological interventions, such as statins, antiplatelet 
agents, antihypertensive drugs, and anticoagulants, are prescribed 
based on individual risk pro�les and treatment goals. In addition to 
medical therapy, revascularization procedures, such as percutaneous 
coronary intervention (PCI) and surgical bypass gra�ing, may be 
indicated for patients with severe symptomatic atherosclerotic disease 
(Table 2).

Future directions in research and treatment:

Ongoing research e�orts aim to further elucidate the 
pathophysiology of vascular atherosclerosis and identify novel 
therapeutic targets for disease prevention and treatment. Advances in 
imaging modalities, biomarker discovery, and genomic pro�ling hold 
promise for improving risk strati�cation and personalized medicine 
approaches in cardiovascular care. Emerging therapies targeting 
in�ammatory pathways, vascular calci�cation, and endothelial function 
are under investigation for their potential to modify the natural history 
of atherosclerosis and reduce cardiovascular events. Collaborative 
e�orts involving clinicians, researchers, and industry stakeholders are 
essential for translating scienti�c discoveries into clinical practice and 
addressing the evolving challenges posed by vascular disease [7].

Methodology

�is review utilized a comprehensive search strategy to identify 
relevant literature on vascular atherosclerosis, peripheral arterial 
disease (PAD), lipid abnormalities, matrix metabolism, genetic factors, 
thrombosis, clinical implications, management strategies, and future 
directions in research and treatment. Electronic databases including 
PubMed, MEDLINE, Embase, and Google Scholar were searched for 
articles published in English from inception to the present date. �e 
search terms included a combination of medical subject headings 
(MeSH) and keywords related to the aforementioned topics.

Articles were screened based on their titles and abstracts for 
relevance to the scope of the review. Full-text articles were retrieved 
and assessed for eligibility based on predetermined inclusion and 
exclusion criteria. Studies were included if they provided insights into 
the pathophysiology, epidemiology, diagnosis, treatment, or outcomes 
of vascular atherosclerosis and its associated conditions. �e reference 
lists of selected articles were manually reviewed to identify additional 
relevant studies [8].

Data extracted from the selected articles included study 
characteristics, patient demographics, study outcomes, and key 
�ndings related to the pathogenesis and management of vascular 
atherosclerosis. �e extracted data were synthesized narratively to 
provide a comprehensive overview of the topics covered in the review. 

Risk Factor Description

Hypertension �(�O�H�Y�D�W�H�G���E�O�R�R�G���S�U�H�V�V�X�U�H���O�H�Y�H�O�V���L�Q�F�U�H�D�V�H���Y�D�V�F�X�O�D�U���V�W�U�H�V�V���D�Q�G���S�U�R�P�R�W�H���H�Q�G�R�W�K�H�O�L�D�O���G�\�V�I�X�Q�F�W�L�R�Q��

Hyperlipidemia �(�O�H�Y�D�W�H�G���O�H�Y�H�O�V���R�I���/�'�/���&���D�Q�G���U�H�G�X�F�H�G���O�H�Y�H�O�V���R�I���+�'�/���&���F�R�Q�W�U�L�E�X�W�H���W�R���O�L�S�L�G���D�F�F�X�P�X�O�D�W�L�R�Q���L�Q���W�K�H���D�U�W�H�U�L�D�O���Z�D�O�O��

Diabetes Mellitus �+�\�S�H�U�J�O�\�F�H�P�L�D���D�F�F�H�O�H�U�D�W�H�V���D�W�K�H�U�R�V�F�O�H�U�R�V�L�V���S�U�R�J�U�H�V�V�L�R�Q���D�Q�G���L�Q�F�U�H�D�V�H�V���W�K�H���U�L�V�N���R�I���Y�D�V�F�X�O�D�U���F�R�P�S�O�L�F�D�W�L�R�Q�V��

Smoking �7�R�E�D�F�F�R���V�P�R�N�H���F�R�Q�W�D�L�Q�V���K�D�U�P�I�X�O���F�K�H�P�L�F�D�O�V���W�K�D�W���S�U�R�P�R�W�H���L�Q�À�D�P�P�D�W�L�R�Q���D�Q�G���R�[�L�G�D�W�L�Y�H���V�W�U�H�V�V���L�Q���W�K�H���Y�D�V�F�X�O�D�W�X�U�H��

Obesity �(�[�F�H�V�V���D�G�L�S�R�V�L�W�\���F�R�Q�W�U�L�E�X�W�H�V���W�R���L�Q�V�X�O�L�Q���U�H�V�L�V�W�D�Q�F�H�����G�\�V�O�L�S�L�G�H�P�L�D�����D�Q�G���F�K�U�R�Q�L�F���O�R�Z���J�U�D�G�H���L�Q�À�D�P�P�D�W�L�R�Q��

Sedentary Lifestyle �3�K�\�V�L�F�D�O���L�Q�D�F�W�L�Y�L�W�\���L�V���D�V�V�R�F�L�D�W�H�G���Z�L�W�K���R�E�H�V�L�W�\�����L�Q�V�X�O�L�Q���U�H�V�L�V�W�D�Q�F�H�����D�Q�G���X�Q�I�D�Y�R�U�D�E�O�H���O�L�S�L�G���S�U�R�¿�O�H�V��

Table 1: �5�L�V�N���)�D�F�W�R�U�V���I�R�U���9�D�V�F�X�O�D�U���$�W�K�H�U�R�V�F�O�H�U�R�V�L�V��

Medication Class Mechanism of Action Example Drugs

Statins �,�Q�K�L�E�L�W���+�0�*���&�R�$���U�H�G�X�F�W�D�V�H�����U�H�G�X�F�L�Q�J���/�'�/���&���S�U�R�G�X�F�W�L�R�Q�$�W�R�U�Y�D�V�W�D�W�L�Q�����5�R�V�X�Y�D�V�W�D�W�L�Q

Antiplatelet Agents �,�Q�K�L�E�L�W���S�O�D�W�H�O�H�W���D�F�W�L�Y�D�W�L�R�Q���D�Q�G���D�J�J�U�H�J�D�W�L�R�Q Aspirin, Clopidogrel

Angiotensin-Converting �,�Q�K�L�E�L�W���D�Q�J�L�R�W�H�Q�V�L�Q���,�,���S�U�R�G�X�F�W�L�R�Q���D�Q�G���Y�D�V�R�G�L�O�D�W�L�R�Q�/�L�V�L�Q�R�S�U�L�O�����5�D�P�L�S�U�L�O

Enzyme (ACE) Inhibitors

Beta-Blockers �5�H�G�X�F�H���K�H�D�U�W���U�D�W�H���D�Q�G���E�O�R�R�G���S�U�H�V�V�X�U�H�����L�P�S�U�R�Y�L�Q�J���F�D�U�G�L�D�F���I�X�Q�F�W�L�R�Q�0�H�W�R�S�U�R�O�R�O�����&�D�U�Y�H�G�L�O�R�O

Calcium Channel Blockers �,�Q�K�L�E�L�W���F�D�O�F�L�X�P���L�Q�À�X�[���L�Q�W�R���Y�D�V�F�X�O�D�U���V�P�R�R�W�K���P�X�V�F�O�H���F�H�O�O�V�����S�U�R�P�R�W�L�Q�J���Y�D�V�R�G�L�O�D�W�L�R�Q�$�P�O�R�G�L�S�L�Q�H�����1�L�I�H�G�L�S�L�Q�H

Anticoagulants �,�Q�K�L�E�L�W���F�R�D�J�X�O�D�W�L�R�Q���I�D�F�W�R�U�V���R�U���W�K�U�R�P�E�L�Q���I�R�U�P�D�W�L�R�Q�:�D�U�I�D�U�L�Q�����5�L�Y�D�U�R�[�D�E�D�Q

Ezetimibe �,�Q�K�L�E�L�W�V���F�K�R�O�H�V�W�H�U�R�O���D�E�V�R�U�S�W�L�R�Q���L�Q���W�K�H���V�P�D�O�O���L�Q�W�H�V�W�L�Q�H�(�]�H�W�L�P�L�E�H

PCSK9 Inhibitors �5�H�G�X�F�H���/�'�/���&���O�H�Y�H�O�V���E�\���L�Q�K�L�E�L�W�L�Q�J���3�&�6�.�����P�H�G�L�D�W�H�G���/�'�/���U�H�F�H�S�W�R�U���G�H�J�U�D�G�D�W�L�R�Q�(�Y�R�O�R�F�X�P�D�E�����$�O�L�U�R�F�X�P�D�E

Table 2: �3�K�D�U�P�D�F�R�O�R�J�L�F�D�O���0�D�Q�D�J�H�P�H�Q�W���R�I���9�D�V�F�X�O�D�U���$�W�K�H�U�R�V�F�O�H�U�R�V�L�V
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