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Introduction
Atherosclerosis is a chronic inflammatory disease characterized 
by the accumulation of lipids and immune cells in the arterial 
walls, leading to the formation of plaques. Timely detection 
of atherosclerosis is crucial for implementing preventive 
measures and personalized treatment strategies to reduce the 
risk of cardiovascular events. Traditional risk factors, such as 
age, gender, smoking, hypertension, and dyslipidemia, provide 
valuable insights, but they are limited in predicting individual 
susceptibility and disease progression. In recent years, significant 
progress has been made in identifying and validating emerging 
biomarkers that hold promise for improved detection and risk 
assessment of atherosclerosis. This article reviews some of 
the most promising emerging biomarkers and their potential 
implications in clinical practice [1]. 

MicroRNAs (miRNAs) are small non-coding RNA molecules 
that regulate gene expression. They have emerged as potential 
biomarkers for various diseases, including atherosclerosis. 
Certain miRNAs are differentially expressed in atherosclerotic 
lesions and can be detected in circulating blood, making 
them attractive candidates for non-invasive diagnostics. 
MiRNAs such as miR-21, miR-126, and miR-155 have 
shown associations with atherosclerosis development, plaque 
vulnerability, and cardiovascular events [2].

Circulating cell-free DNA (cfDNA) refers to fragments of 
DNA released into the bloodstream by apoptotic and necrotic 
cells. In atherosclerosis, cfDNA can carry specific genetic and 
epigenetic information related to plaque instability. Recent 
studies have shown that cfDNA levels, as well as the presence 
of specific DNA methylation patterns, can serve as potential 
biomarkers for assessing plaque vulnerability and predicting 
adverse cardiovascular events [3].

Lipidomics is the comprehensive analysis of lipid molecules 
in biological samples. Advancements in mass spectrometry 
techniques have enabled the identification and quantification 
of specific lipid species associated with atherosclerosis. 
Lipidomic profiling of plasma or serum samples has shown 
potential in distinguishing individuals with different stages 
of atherosclerosis and predicting future cardiovascular events 
beyond traditional lipid measurements [4].

Metabolomics involves the systematic analysis of small 
molecules involved in cellular metabolism. It provides a 

holistic view of metabolic alterations associated with disease 
states. Metabolomic profiling of blood samples has identified 
metabolites related to lipid metabolism, oxidative stress, 
and inflammation, offering insights into atherosclerosis 
pathogenesis and potential diagnostic markers.

Advancements in genetic and epigenetic research have 
uncovered numerous single nucleotide polymorphisms (SNPs) 
and epigenetic modifications associated with atherosclerosis. 
Genomic and epigenomic profiling can aid in identifying 
individuals at higher risk for developing atherosclerosis and 
help tailor preventive strategies. Genetic risk scores, which 
combine multiple SNPs, can provide a personalized approach 
to risk assessment [5].

Conclusion
Emerging biomarkers for atherosclerosis detection have the 
potential to enhance risk prediction, enable early diagnosis, 
and facilitate personalized management. These biomarkers 
offer insights into the underlying molecular mechanisms of 
atherosclerosis and can guide the development of targeted 
therapies. However, further validation and standardization of 
these biomarkers are necessary before their integration into 
routine clinical practice. Continued research efforts in this 
field hold promise for advancing the field of atherosclerosis 
diagnostics, improving patient outcomes, and reducing the 
burden of cardiovascular disease.

References
1. Fernandez-Ortiz A, Jimenez-Borreguero LJ, Penalvo JL, 

et al. The Progression and Early detection of Subclinical 
Atherosclerosis (PESA) study: Rationale and design. Am 
Heart J. 2013;166(6):990-8.

2. Phinikaridou A, Andia ME, Lacerda S, et al. Molecular 
MRI of atherosclerosis. Mol. 2013;18(11):14042-69.

3. Sanin V, Schmieder R, Ates S, et al. Population-based 
screening in children for early diagnosis and treatment 
of familial hypercholesterolemia: Design of the VRONI 
study. Medizinische Genetik. 2022;34(1):41-51.

4. Infante T, Del Viscovo L, De Rimini ML, et al. Network 
medicine: A clinical approach for precision medicine 
and personalized therapy in coronary heart disease. J 
Atheroscler Thromb. 2020;27(4):279-302.

*Correspondence to: Hsieh Lloyd, Department of Medical Science, Firat University, Elazig, Turkey, E-mail: hsieh@lloyd.edu.tr

Received: 30-May-2023, Manuscript No. AACHD-23-101705; Editor assigned: 02-Jun-2023, PreQC No. AACHD-23-101705(PQ); Reviewed: 16-Jun-2023, QC No. 
AACHD-23-101705; Revised: 21-Jun-2023, Manuscript No. AACHD-23-101705(R); Published: 28-Jun-2023, DOI: 10.35841/aachd-7.3.153

https://www.alliedacademies.org/cholesterol-and-heart-disease/
https://www.sciencedirect.com/science/article/pii/S0002870313005978
https://www.sciencedirect.com/science/article/pii/S0002870313005978
https://www.semanticscholar.org/paper/Molecular-MRI-of-Atherosclerosis-Phinikaridou-And%C3%ADa/29ac22ad6b8b32457632cc5aa5ee539fda12360a
https://www.semanticscholar.org/paper/Molecular-MRI-of-Atherosclerosis-Phinikaridou-And%C3%ADa/29ac22ad6b8b32457632cc5aa5ee539fda12360a
https://www.degruyter.com/document/doi/10.1515/medgen-2022-2115/html
https://www.degruyter.com/document/doi/10.1515/medgen-2022-2115/html
https://www.degruyter.com/document/doi/10.1515/medgen-2022-2115/html
https://www.degruyter.com/document/doi/10.1515/medgen-2022-2115/html
https://www.jstage.jst.go.jp/article/jat/27/4/27_52407/_article/-char/ja/
https://www.jstage.jst.go.jp/article/jat/27/4/27_52407/_article/-char/ja/
https://www.jstage.jst.go.jp/article/jat/27/4/27_52407/_article/-char/ja/


2J Cholest Heart Dis 2023 Volume 7 Issue 3

Citation: Lloyd H. Emerging biomarkers for atherosclerosis detection: Early diagnosis and personalized management. J Cholest Heart Dis 
. 2023;7(3):153

5. Muntendam P, McCall C, Sanz J, et al. The BioImage 
Study: Novel approaches to risk assessment in the primary 

prevention of atherosclerotic cardiovascular disease-study 
design and objectives. Am Heart J. 2010;160(1):49-57.

https://www.sciencedirect.com/science/article/pii/S0002870310001651
https://www.sciencedirect.com/science/article/pii/S0002870310001651
https://www.sciencedirect.com/science/article/pii/S0002870310001651
https://www.sciencedirect.com/science/article/pii/S0002870310001651

