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Atherosclerosis is a long-term damaging process, and its progression leads to cardio-
vascular system injury. Several environmental and genetic factors play a critical role in
atherosclerosis progression; among these, an increased amount of low-density lipoprotein
(LDL) cholesterol (LDL-C) plasma level is causatively associated with atherosclerotic car-
diovascular disease (ASCVD). However, the full definition of atherosclerosis, as the chronic
storage of LDL-C, may not be exhaustive; in fact, further processes are involved in the
pathogenesis and progression of atherosclerotic injury together with LDL cholesterol. In
the last few years, several studies have indicated the importance of inflammatory status
in the pathophysiology of ASCVD; in particular, inflammation appears to be the final
expression of the systemic interaction between the amount of cholesterol and the immune
system during atherosclerotic progression. In subjects with dyslipidemia, previous studies
have shown that lipid storage in the arterial wall promotes the inflammatory cascade
and thus the migration of immune cells, such as monocyte-derived macrophages and T
lymphocyte subtypes, into inflammatory lipid wall injuries. The concept of atherosclerosis
as a continuous inflammatory process promoted by a persistent amount of LDL-C and
immune system activation may explain why, despite lifestyle changes and lipid-lowering
treatments, ASCVD is still considered the leading cause of death and disease burden. In this
context, novel circulating biomarkers may be helpful to better define the link between lipid
metabolism, inflammation, and the immune system in the atherosclerotic process in the
general population, as well as—in particular—in subjects with a high risk of cardiovascular
events [1–3].

The composition and structure of lipoproteins are associated with their atherogenic
potential; Rehues et al. focused on the content of LPS, and of its immunogenic portion,
3OHFA, in lipoprotein fractions and particles. They showed significant levels of LPS in
HDL, LDL, and also in VLDL, suggesting a potential contribution of LPS and 3OHFA to
atherogenesis in humans. Upcoming studies evaluating the utility of LPS in lipoproteins as
a biomarker of atherosclerosis are awaited [4].

In their experimental model, Manjarrez-Reyna et al. aimed to investigate the effect
of native LDL on the immune function of human monocyte subpopulations in in vitro
LPS-stimulated primary monocytes and in patients with high LDL-C levels as well as
LPS-binding protein serum levels; they suggest a model where the native LDL acts in
synergy with LPS, inducing the mononuclear cells to produce inflammatory cytokines and
chemokine receptors with prominent roles in atherogenesis [5].

Ugovšek and Šebeštjen aimed to refine, with their literature review, some interesting
pathophysiological aspects about the role of lipoprotein(a) as a proatherosclerotic, proin-
flammatory, prothrombotic, and antifibrinolytic player: what does it do at the “Crossroads
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of atherosclerosis, atherothrombosis and inflammation”? Additionally, what can we modify
through lowering Lp(a) [6]?

Chronic, often low-graded inflammation is a common feature of inflammatory
rheumatic diseases (IRDs); IRDs are burdened by a pronounced incidence of ASCVD that
is 1.5-fold greater than that seen in non-IRD patients, and novel as well as effective tools
are needed to stratify CV risk and evaluate the impacts of therapies [7–9]. Czókolyová et al.
evaluated the effects of TNF inhibition on circulating metabolic biomarkers—including
paraoxonase activity, arylesterase activity, myeloperoxidase, leptin, adiponectin, and
chemerin levels—in rheumatoid arthritis and ankylosing spondylitis patients, in addi-
tion to the associations between these detectable indices with disease activity and vascular
parameters. They concluded that one year of anti-TNF treatment significantly improved
several study parameters associated with vascular function, although lipid fractions did
not change between baseline and 12 months [10].

Cardiorenal syndrome (CRS) is a multiorgan disease characterized by the complex
interaction between the heart and kidney during acute or chronic injury; Gembillo et al.
aimed to investigate, through a comprehensive review, which biomarkers could be of help
in the diagnosis, risk assessment, and prognosis of CRS [11].

Growing evidence is confirming angiopoietin-like 3 (ANGPTL3) as a key player in
lipid and lipoprotein metabolism, able to inhibit both lipoproteins and endothelial lipases,
thus playing a relevant role in the regulation of FFA turnover and partitioning. Through
a charming experimental design, Bini et al. aimed to increase the current knowledge on
the direct effect of ANGPTL3 on adipocytes, opening a new way to consider it as a very
promising therapy target [12].

PCSK9, proprotein convertase subtilisin/kexin type 9, is an unquestionable target of
the most effective therapy to reduce plasma lipids and CV risk; indeed, could PCSK9 also
represent something further? Toscano et al. investigated the potential role of PCSK9 in
the primary prevention of heterozygous familial hypercholesterolemia (HeFH) subjects
at baseline and after therapy optimization by high-efficacy statin, ezetimibe, and PCSK9-
inhibiting monoclonal antibodies. They found that PCSK9 plasma levels are correlated with
PWV at baseline, and that the decrease in PCSK9 levels is associated with a mechanical
vascular improvement after PCSK9-i therapy. These results could suggest PCSK9 as a
potential biomarker of vascular function in high-CV-risk patients, as well as a potential
marker of CV residual risk when the LDL-C goal is attained [13].

In the era of personalized medicine, precision tools are required to significantly im-
prove the quality of clinical assistance, and integrative approaches are needed to develop
what we lack to date. Usova et al. proposed a new and very innovative approach to
atherosclerotic cardiovascular risk prediction through the “integrative analysis of multi-
omics and genetic approaches”; by blending multiomics, genetic approaches, and clinical
features, in fact, the aim of their research is to provide clinicians with effective predictive
tools of personalized medicine to be applied at any stage of ACVD risk [14].

This Special Issue is focused on the role of novel circulating biomarkers in atheroscle-
rosis through the description of molecular mechanisms and the modulation of innovative
therapies. CVD risk assessment, prediction, and modification are continuously evolving
topics; the biomarkers, players, pathways, and therapies of today should be the cornerstone
of the knowledge of tomorrow.

Author Contributions: G.M., A.M. and R.S. drafted, wrote, revised, and finally accepted this Editorial
after the completion of the academic tasks for the contributions to the Special Issue they edited. All
authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.



Biomolecules 2022, 12, 809 3 of 3

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Jebari-Benslaiman, S.; Galicia-García, U.; Larrea-Sebal, A.; Olaetxea, J.R.; Alloza, I.; Vandenbroeck, K.; Benito-Vicente, A.;

Martín, C. Pathophysiology of Atherosclerosis. Int. J. Mol. Sci. 2022, 23, 3346. [CrossRef] [PubMed]
2. Björkegren, J.L.M.; Lusis, A.J. Atherosclerosis: Recent developments. Cell 2022, 185, 1630–1645. [CrossRef] [PubMed]
3. Mach, F.; Baigent, C.; Catapano, A.L.; Koskinas, K.C.; Casula, M.; Badimon, L.; Chapman, M.J.; De Backer, G.G.; Delgado, V.;

Ference, B.A.; et al. 2019 ESC/EAS guidelines for the management of dyslipidaemias: Lipid modification to reduce cardiovascular
risk. Atherosclerosis 2019, 290, 140–205. [CrossRef] [PubMed]

4. Rehues, P.; Rodríguez, M.; Álvarez, J.; Jiménez, M.; Melià, A.; Sempere, M.; Balsells, C.; Castillejo, G.; Guardiola, M.;
Castro, A.; et al. Characterization of the LPS and 3OHFA Contents in the Lipoprotein Fractions and Lipoprotein Particles
of Healthy Men. Biomolecules 2022, 12, 47. [CrossRef] [PubMed]

5. Manjarrez-Reyna, A.N.; Martínez-Reyes, C.P.; Aguayo-Guerrero, J.A.; Méndez-García, L.A.; Esquivel-Velázquez, M.; León-
Cabrera, S.; Vargas-Alarcón, G.; Fragoso, J.M.; Carreón-Torres, E.; Pérez-Méndez, O.; et al. Native Low-Density Lipoproteins Act
in Synergy with Lipopolysaccharide to Alter the Balance of Human Monocyte Subsets and Their Ability to Produce IL-1 Beta,
CCR2, and CX3CR1 In Vitro and In Vivo: Implications in Atherogenesis. Biomolecules 2021, 11, 1169. [CrossRef] [PubMed]

6. Ugovšek, S.; Šebeštjen, M. Lipoprotein(a)—The Crossroads of Atherosclerosis, Atherothrombosis and Inflammation. Biomolecules
2022, 12, 26. [CrossRef] [PubMed]

7. Agca, R.; Heslinga, S.C.; Rollefstad, S.; Heslinga, M.; McInnes, I.B.; Peters, M.J.; Kvien, T.K.; Dougados, M.; Radner, H.;
Atzeni, F.; et al. EULAR recommendations for cardiovascular disease risk management in patients with rheumatoid arthritis and
other forms of inflammatory joint disorders: 2015/2016 update. Ann. Rheum. Dis. 2017, 76, 17–28. [CrossRef] [PubMed]

8. Turesson, C.; Jarenros, A.; Jacobsson, L. Increased incidence of cardiovascular disease in patients with rheumatoid arthritis:
Results from a community based study. Ann. Rheum. Dis. 2004, 63, 952–955. [CrossRef] [PubMed]

9. Lo Gullo, A.; Giuffrida, C.; Morace, C.; Squadrito, G.; Magnano San Lio, P.; Ricciardi, L.; Salvarani, C.; Mandraffino, G. Arterial
Stiffness and Adult Onset Vasculitis: A Systematic Review. Front. Med. 2022, 9, 824630. [CrossRef] [PubMed]

10. Czókolyová, M.; Pusztai, A.; Végh, E.; Horváth, Á.; Szentpéteri, A.; Hamar, A.; Szamosi, S.; Hodosi, K.; Domján, A.;
Szántó, S.; et al. Changes of Metabolic Biomarker Levels upon One-Year Anti-TNF-α Therapy in Rheumatoid Arthritis and
Ankylosing Spondylitis: Associations with Vascular Pathophysiology. Biomolecules 2021, 11, 1535. [CrossRef] [PubMed]

11. Gembillo, G.; Visconti, L.; Giusti, M.A.; Siligato, R.; Gallo, A.; Santoro, D.; Mattina, A. Cardiorenal Syndrome: New Pathways and
Novel Biomarkers. Biomolecules 2021, 11, 1581. [CrossRef] [PubMed]

12. Bini, S.; Pecce, V.; Di Costanzo, A.; Polito, L.; Ghadiri, A.; Minicocci, I.; Tambaro, F.; Covino, S.; Arca, M.; D’Erasmo, L. The
Fibrinogen-like Domain of ANGPTL3 Facilitates Lipolysis in 3T3-L1 Cells by Activating the Intracellular Erk Pathway. Biomolecules
2022, 12, 585. [CrossRef] [PubMed]

13. Toscano, A.; Cinquegrani, M.; Scuruchi, M.; Di Pino, A.; Piro, S.; Ferrara, V.; Morace, C.; Lo Gullo, A.; Imbalzano, E.;
Purrello, F.; et al. PCSK9 Plasma Levels Are Associated with Mechanical Vascular Impairment in Familial Hypercholesterolemia
Subjects without a History of Atherosclerotic Cardiovascular Disease: Results of Six-Month Add-On PCSK9 Inhibitor Therapy.
Biomolecules 2022, 12, 562. [CrossRef] [PubMed]

14. Usova, E.I.; Alieva, A.S.; Yakovlev, A.N.; Alieva, M.S.; Prokhorikhin, A.A.; Konradi, A.O.; Shlyakhto, E.V.; Magni, P.;
Catapano, A.L.; Baragetti, A. Integrative Analysis of Multi-Omics and Genetic Approaches—A New Level in Atherosclerotic
Cardiovascular Risk Prediction. Biomolecules 2021, 11, 1597. [CrossRef] [PubMed]

http://doi.org/10.3390/ijms23063346
http://www.ncbi.nlm.nih.gov/pubmed/35328769
http://doi.org/10.1016/j.cell.2022.04.004
http://www.ncbi.nlm.nih.gov/pubmed/35504280
http://doi.org/10.1016/j.atherosclerosis.2019.08.014
http://www.ncbi.nlm.nih.gov/pubmed/31591002
http://doi.org/10.3390/biom12010047
http://www.ncbi.nlm.nih.gov/pubmed/35053195
http://doi.org/10.3390/biom11081169
http://www.ncbi.nlm.nih.gov/pubmed/34439835
http://doi.org/10.3390/biom12010026
http://www.ncbi.nlm.nih.gov/pubmed/35053174
http://doi.org/10.1136/annrheumdis-2016-209775
http://www.ncbi.nlm.nih.gov/pubmed/27697765
http://doi.org/10.1136/ard.2003.018101
http://www.ncbi.nlm.nih.gov/pubmed/15051620
http://doi.org/10.3389/fmed.2022.824630
http://www.ncbi.nlm.nih.gov/pubmed/35646970
http://doi.org/10.3390/biom11101535
http://www.ncbi.nlm.nih.gov/pubmed/34680168
http://doi.org/10.3390/biom11111581
http://www.ncbi.nlm.nih.gov/pubmed/34827580
http://doi.org/10.3390/biom12040585
http://www.ncbi.nlm.nih.gov/pubmed/35454174
http://doi.org/10.3390/biom12040562
http://www.ncbi.nlm.nih.gov/pubmed/35454151
http://doi.org/10.3390/biom11111597
http://www.ncbi.nlm.nih.gov/pubmed/34827594

	References

