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Editorial on the Research Topic
Insights in coronary artery disease: 2023



Coronary artery disease (CAD) continues to pose a substantial global health burden, remaining one of the leading causes of death and disability across both developed and developing nations. Despite decades of progress in risk factor management (1), revascularization strategies (2), pharmacological treatments (3), and imaging technologies (4), significant challenges persist in achieving optimal prevention, diagnosis, and long-term outcomes. The Research Topic “Insights in Coronary Artery Disease: 2023”, hosted by Frontiers in Cardiovascular Medicine, presents a curated Research Topic of original research articles, reviews, and case reports that offer cutting-edge perspectives on various aspects of CAD—from interventional cardiology and intravascular imaging to digital modeling, inflammation, and even the gut-heart axis.

One of the central themes emerging from this Topic is the pursuit of better risk prediction and personalized care pathways for patients with CAD. Dai et al. developed and validated a user-friendly nomogram to predict the five-year risk of non-culprit lesion (NCL) revascularization in patients with ST-segment elevation myocardial infarction (STEMI) who had undergone primary percutaneous coronary intervention (PCI). Their model integrates clinical and laboratory variables such as age, body mass index, Killip class, and low-density lipoprotein cholesterol (LDL-C) levels to identify individuals at elevated long-term risk. The clinical relevance of this tool lies in its potential to inform more individualized surveillance, medical therapy intensification, and follow-up strategies tailored to residual risk—particularly important in the era of complete revascularization. Notably, prior studies (5) have also emphasized the prognostic value of non-culprit lesion assessment following STEMI, underscoring the need for refined risk stratification approaches.

Sex differences in outcomes following complex coronary interventions remain an area of growing interest (6). In a robust analysis from a nationwide Spanish registry, Alperi et al. demonstrated that women undergoing complex PCI had a significantly higher risk of all-cause mortality and myocardial infarction compared to men. This disparity persisted despite adjustment for comorbidities and procedural complexity. Their findings underscore the need for continued investigation into sex-specific pathophysiology, differences in response to therapy, and underrepresentation of women in clinical trials—factors that may ultimately influence guideline recommendations and improve outcomes for female patients.

Technological advancements in stent platforms also feature prominently in this collection. The CAESAR registry, reported by Tarantini et al., evaluated the real-world performance of a novel ultrathin-strut, polymer-free sirolimus-eluting stent (Coroflex ISAR NEO) in an all-comers population with CAD. The results were encouraging, with low rates of target lesion revascularization and major adverse cardiac events at one year, confirming the safety and efficacy of this new-generation stent. These findings contribute to the growing body of evidence supporting polymer-free platforms, which may reduce chronic inflammation and improve endothelial healing.

Understanding the mechanistic basis of atherosclerosis progression and plaque rupture is key to preventing acute coronary syndromes. Bacigalupi et al. provided a comprehensive review on the role of biomechanical forces—particularly wall shear stress, axial plaque stress, and structural stress—in shaping plaque vulnerability. With the advent of high-resolution imaging and computational fluid dynamics (CFD), it is now possible to model these forces in patient-specific coronary geometries. This approach holds promise for identifying plaques at high risk of rupture before clinical events occur, thus enabling preemptive interventions.

In line with this, Lashgari et al. proposed the use of in silico 3D modeling as a novel adjunctive tool in the cardiac catheterization laboratory. They demonstrated how patient-specific coronary models, generated from angiographic data and processed using CFD, can provide functional insights beyond visual assessment. Such models may enhance diagnostic precision, especially for intermediate lesions where functional significance is uncertain. As digital health tools evolve, the integration of modeling and simulation into clinical workflows could revolutionize decision-making in interventional cardiology.

The inflammatory component of atherosclerosis remains a focal point for research, particularly as imaging tools allow for more nuanced plaque characterization. Los et al. reviewed current invasive coronary imaging techniques—such as intravascular ultrasound (IVUS), optical coherence tomography (OCT), and near-infrared spectroscopy (NIRS)—that can detect plaque features associated with inflammation and vulnerability. These modalities offer valuable prognostic information and may soon be integrated into risk algorithms to guide therapy beyond angiographic stenosis alone. Recent studies (7) have further highlighted the potential of imaging-derived inflammatory biomarkers to refine cardiovascular risk assessment and personalize therapeutic strategies.

The systemic nature of CAD, particularly in elderly patients, was addressed in a study by Xu et al., who evaluated the association between the Geriatric Nutritional Risk Index (GNRI) and the presence of sarcopenia, osteoporosis, and cognitive impairment in older adults with coronary disease. Their findings reinforce the importance of assessing frailty and nutritional status as part of a comprehensive management plan. As the population ages, addressing these geriatric syndromes in CAD patients is increasingly vital to improving quality of life and reducing rehospitalizations.

In an innovative study exploring the gut-heart axis, Hu et al. employed Mendelian randomization to investigate potential causal links between gut microbiota composition and coronary heart disease. Their analysis suggested that the presence of certain microbial genera—including Bifidobacterium and Butyricicoccus—may have protective or deleterious effects on CAD risk. While still exploratory, this line of research opens the door to microbiota-targeted preventive strategies and underscores the systemic and immunological dimensions of atherosclerosis.

Finally, Dall'Ara et al. presented a compelling case report of recurrent Takotsubo syndrome triggered by asymptomatic SARS-CoV-2 infection, adding to the evolving understanding of COVID-19's cardiovascular sequelae. The case highlights how viral infections, even in the absence of respiratory symptoms, can precipitate acute cardiac syndromes via neurohormonal (8) or inflammatory pathways. It also reinforces the importance of vigilance and multidisciplinary care in the post-COVID era.

In conclusion, the Insights in Coronary Artery Disease: 2023 Research Topic underscores the significant breadth and depth of contemporary research in coronary artery disease, encompassing advancements in predictive modeling, stent technologies, digital innovation, and the understanding of biological, mechanical, and systemic contributors to disease progression.

The contributions assembled herein highlight the critical importance of interdisciplinary collaboration and the ongoing shift toward precision cardiovascular medicine. Collectively, these studies provide both a comprehensive resource and a strategic framework to guide future investigations, with the ultimate aim of improving clinical outcomes for patients with coronary artery disease.

It is our aspiration that this collection will serve as a valuable reference and a source of inspiration for researchers, clinicians, and trainees committed to advancing the field.


Author contributions

GA: Writing – review & editing, Writing – original draft. FG: Writing – original draft, Writing – review & editing. MD: Writing – review & editing. VK: Writing – review & editing. MZ: Writing – review & editing. TS: Writing – review & editing. KR: Writing – review & editing. JA: Writing – review & editing. AP: Writing – review & editing. TG: Writing – review & editing.



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

The author(s) declared that they were an editorial board member of Frontiers, at the time of submission. This had no impact on the peer review process and the final decision.



Generative AI statement

The author(s) declare that Generative AI was used in the creation of this manuscript. Generative AI (ChatGPT, OpenAI) was used to assist with language editing, structural refinement, and enhancement of clarity and formal tone in the preparation of this manuscript. The authors were solely responsible for the conception, content development, critical interpretation, and final approval of the manuscript.



Publisher's note

All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.



References

1. Gargiulo P, Basile C, Galasso G, Bellino M, D'Elia D, Patti G, et al. Strike early-strike strong lipid-lowering strategy with proprotein convertase subtilisin/kexin type 9 inhibitors in acute coronary syndrome patients: real-world evidence from the at-target-it registry. Eur J Prev Cardiol. (2024) 31(15):1806–16. doi: 10.1093/eurjpc/zwae170

2. Gragnano F, Branca M, Frigoli E, Leonardi S, Vranckx P, Di Maio D, et al. Access-site crossover in patients with acute coronary syndrome undergoing invasive management. JACC Cardiovasc Interv. (2021) 14(4):361–73. doi: 10.1016/j.jcin.2020.11.042

3. Gargiulo G, Carrara G, Frigoli E, Leonardi S, Vranckx P, Campo G, et al. Post-procedural bivalirudin infusion at full or low regimen in patients with acute coronary syndrome. J Am Coll Cardiol. (2019) 73(7):758–74. doi: 10.1016/j.jacc.2018.12.023

4. Buonpane A, Trimarchi G, Ciardetti M, Coceani MA, Alagna G, Benedetti G, et al. Optical coherence tomography in myocardial infarction management: enhancing precision in percutaneous coronary intervention. J Clin Med. (2024) 13(19):5791. doi: 10.3390/jcm13195791

5. Klancik V, Pesl L, Neuberg M, Tousek P, Kocka V. Long-term follow-up in patients with st-segment elevation myocardial infarction who underwent primary percutaneous coronary intervention. Eur Heart J Suppl. (2022) 24(Suppl B):B16–22. doi: 10.1093/eurheartjsupp/suac003

6. Calabro P, Niccoli G, Gragnano F, Grove EL, Vergallo R, Mikhailidis DP, et al. Are we ready for a gender-specific approach in interventional cardiology? Int J Cardiol. (2019) 286:226–33. doi: 10.1016/j.ijcard.2018.11.022

7. Cacciatore S, Andaloro S, Bernardi M, Oterino Manzanas A, Spadafora L, Figliozzi S, et al. Chronic inflammatory diseases and cardiovascular risk: current insights and future strategies for optimal management. Int J Mol Sci. (2025) 26(7):3071. doi: 10.3390/ijms26073071

8. Ando G, Trio O, de Gregorio C. Transient left ventricular dysfunction in patients with neurovascular events. Acute Card Care. (2010) 12(2):70–4. doi: 10.3109/17482941003732758







OPS/images/crossmark.jpg
(®) Check for updates.





OPS/xhtml/Nav.xhtml




Contents





		Cover



		Editorial: Insights in coronary artery disease: 2023

		Author contributions



		Conflict of interest



		Generative AI statement



		Publisher's note



		References



















OPS/images/cover.jpg
& frontiers | Frontiers in Cardiovascular Medicine






OPS/images/logo.jpg
& frontiers | Frontiers in Cardiovascular Medicine





