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Abstract

:

Chronic coronary syndrome (CCS), which encompasses a broad spectrum of clinical presentations of coronary artery disease (CAD), is the leading cause of morbidity and mortality worldwide. Recent guidelines for the management of CCS emphasize the dynamic nature of the CAD process, replacing the term “stable” with “chronic”, as this disease is never truly “stable”. Despite significant advances in the treatment of CAD, patients with CCS remain at an elevated risk of major cardiovascular events (MACE) due to the so-called residual cardiovascular risk. Several pathogenetic pathways (thrombotic, inflammatory, metabolic, and procedural) may distinctly contribute to the residual risk in individual patients and represent a potential target for newer preventive treatments. Identifying the level and type of residual cardiovascular risk is essential for selecting the most appropriate diagnostic tests and follow-up procedures. In addition, new management strategies and healthcare models could further support available treatments and lead to important prognostic benefits. This review aims to provide an overview of the diagnostic and therapeutic challenges in the management of patients with CCS and to promote more effective multidisciplinary care.
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1. Introduction


Coronary artery disease (CAD) remains a leading cause of mortality and morbidity worldwide. Recently, European [1] and American [2] guidelines have emphasized the importance of the clinical features of individuals at a higher risk of developing CAD, and the role of novel diagnostic tools in establishing a certain diagnosis. Importantly, the expression “stable” CAD has been removed and replaced with “chronic coronary syndromes (CCS)”. [3]. This change in nomenclature highlights the dynamic nature of CAD, which is characterized by a “silent” progression until the onset of clinical presentations, underlining that this clinical condition is only assumed to be stable. In fact, a chronic phase may be interrupted at any time by acute events, which can further clinically destabilize the course of the disease. International consensus statements suggest a stepwise approach to the diagnostic pathway, including the assessment of a patient’s history, symptoms, assessment of signs, risk factors, and comorbidities. Guidelines underscore the importance of a healthy lifestyle to prevent the onset of CAD and improve outcomes in patients with CCS. Optimal medical therapy (OMT), including antithrombotic and lipid-lowering therapy (LLT), is the first objective of CCS management for its proven prognostic efficacy. Only after intensification of pharmacological therapy should the assessment of myocardial ischemia, through both non-invasive and invasive tests, be considered to identify those patients who are likely to derive symptomatic benefit from myocardial revascularization. However, despite therapeutic advances in recent years, patients with CCS remain a population at a high risk for recurrent events [4]. Several mechanisms, including thrombotic, inflammatory, metabolic, and procedural factors, contribute to this residual risk and represent new targets for more effective and tailored secondary prevention strategies.



The aim of this review is to address the diagnostic pathways of CCS and to provide an overview of the treatment challenges in managing residual cardiovascular risk in CCS patients to promote more effective secondary prevention strategies.




2. Chronic Coronary Syndromes: Nosographic and Epidemiological Aspects


Chronic coronary syndromes (CCS) encompass a wide spectrum of different clinical entities, mainly resulting from atherosclerotic plaque buildup in the wall of the coronary arteries (obstructive CAD) but also stemming from other pathogenetic mechanisms, such as epicardial vasospasm or microvascular coronary disfunction (non-obstructive CAD). From a nosographic perspective, the ESC guidelines have further classified CCS into six separate entities (Table 1) [1], facilitating the identification and categorization of these patients.



From an epidemiological perspective, CCS represents an important and challenging public health issue. It has been reported that in the US, the incidence of CCS is approximately twice that of myocardial infarction (MI) and is expected to affect roughly 18% of adults by 2030 [5]. In contrast, the majority of the epidemiological and clinical evidence regarding the European population with CCS comes from the ongoing ESC EURObservational Research Programme (EORP) Chronic Ischemic Cardiovascular Disease Long Term (CICD LT) registry. This registry provides up-to-date information from 20 ESC countries regarding the management and outcomes of European patients with CCS [6]. The prevalence and mortality rate of patients with CCS varies slightly between European countries reflecting the existing differences in the treatment of acute coronary syndromes (ACS) and the promotion of secondary cardiovascular (CV) preventive strategies [6]. These differences are observed in the management of both women and elderly patients, as also previously reported in larger registries of patients with stable CAD. These groups are less likely to receive guideline-directed optimal medical therapy (OMT), resulting in poorer prognosis [7,8,9]. Conversely, the hospitalization rate of European patients with CCS remains high, with one in five patients being hospitalized for CV reasons < 1 year after CCS diagnosis [7]. Furthermore, the risk of CV events was higher among CCS patients with multiple non-cardiac comorbidities, including chronic kidney disease (CKD), chronic obstructive pulmonary disease (COPD), obesity, etc. Nevertheless, the rate of major adverse CV events (MACE) has substantially decreased in European patients with CCS, reflecting developments in their management [10]. Considering the recent introduction of a new CCS definition in clinical practice, in addition to the recent concomitant COVID-19 pandemic, which significantly limits the recruitment of patients in multicenter registries and trials, further analyses are necessary to better define the contemporary epidemiological features of CCS in different European member states, to improve the management and treatment of such patients.




3. Residual Risk in Chronic Coronary Syndromes


Both the increased application of evidence-based therapy and the newer generation of drug-eluting stents (DES) have recently led to improvements in the treatment of patients with CAD. The revolutionary advancements have been linked with a significant reduction in the rates of recurrent MACE and stent thrombosis. However, despite the undoubtedly better approach, the risk of subsequent events remains very high, especially in patients with poly-vascular disease and comorbidities [11,12]. The high rate of recurrent CV events, despite a strong secondary prevention strategy, leads to the notion of residual ischemic risk. Clinical trials in patients with CCS have demonstrated a persistent risk of MACE of 2–4% per year [13,14,15]. Even in the most recent studies that introduced the proprotein convertase subtilisin/kexin type 9 inhibitors (PCSK9i) in the clinical arena, the occurrence of subsequent events in the treated arms remained around 9%, despite the drastic LDL cholesterol (LDL-C) reductions [16,17]. Moreover, real-world data from registries and observational studies demonstrated even more unfavorable outcomes: The REACH (Reduction of Atherothrombosis for Continued Health) registry reported an approximate 5% risk of 1-year recurrent CV events in patients with CAD or with multiple risk factors associated with atherothrombosis [18]. A comprehensive national Swedish registry, including over 108,000 post-MI patients, found that nearly 20% experienced a recurrent MACE in the year following the index ACS event. This residual CV risk persists and increases over time: In the Swedish registry, one in five patients who persisted stable in the first year after MI had a new recurrent event in the following 3 years [19]. The GRACE (Global Registry of Acute Coronary Events) registry, which recruited 3721 post-ACS patients from the United Kingdom (UK) and Belgium for a five-year follow-up period, presented a 13% occurrence of CV mortality and a 9.3% incidence of recurrent MI [20].



CCS patients with non-obstructive CAD (Category 5 according to the ESC Classification) also exhibit an elevated risk of MACE and all-cause mortality and deserve special attention [21]. Notably, women not only have a higher incidence of non-obstructive CAD but also have a worse prognosis than men [22].



Specifically, we have gained a deeper understanding of the prognosis of patients with microvascular angina. Several studies have shown that the detection of abnormal Coronary Flow Reserve (CFR) in patients with CCS without significant obstructive CAD is strongly associated with an increased risk of MACE in the long term [23,24]. Furthermore, Murthy VL et al. have shown that among diabetic patients, those without obstructive CAD but with an abnormal CFR have a CV mortality rate similar to those with obstructive CAD during 1.4 years of follow-up [25].



A large and growing body of research has demonstrated that around 6–8% of all MI occur in the absence of coronary artery obstruction. Myocardial infarction with non-obstructive CAD (MINOCA) is a heterogenous group of diseases with various potential etiologies, including coronary artery spasm, coronary thromboembolism, plaque disruption, spontaneous coronary artery dissection, and supply–demand mismatch [26]. Patients with a history of MINOCA exhibit a comparable, or only slightly lower, rate of recurrent MACE during follow-up when compared to post-MI patients with obstructive CAD, despite their younger age and fewer comorbidities [27]. The diagnosis of MINOCA is a working diagnosis in which intracoronary imaging techniques performed during the acute phase help to better evaluate coronary arteries that appear normal on angiography. In particular, optical coherence tomography (OCT), providing high-resolution, detailed images of the coronary arteries, plays a crucial role in understanding underlying etiopathogenetic mechanisms of MINOCA, such as plaque erosion, dissection, or thromboembolism. OCT’s ability to elucidate the etiology of MINOCA in more than half of patients holds significant therapeutic and prognostic implications. This allows for the customization of secondary prevention management strategies aimed at enhancing the overall prognosis of this CCS patient category [27,28]. In the future, the advancement of artificial intelligence-assisted techniques for characterizing coronary atherosclerotic plaques has the potential to improve the diagnostic power of both invasive and non-invasive approaches in suspected MINOCA cases [29].



When CCS coexists with heart failure (HF), the risk of recurrent CV events becomes even more pronounced. Previous studies have indicated that the development of HF over time in patients with stable CAD has significant prognostic implications [30,31]. More recently, findings from the CORONOR Registry have supported the notion that reduced left ventricular ejection fraction (LVEF) and a history of HF are the main causes of CV death in a modern population of patients with stable CAD who are extensively managed with guideline-directed medical therapy (GDMT) [32]. The CORONOR Registry also reported a 5.7% risk of hospitalization for HF over a 5-year period in this patient cohort. The study further highlighted that hospitalization for HF is a robust predictor of mortality with a 28% risk after 1 year and a 43% risk after 2 years [33].



There are several elements contributing to the residual risk, including traditional CV risk factors, HF, CKD, and psychological and socio-cultural factors. However, other promoters of residual risk are beginning to emerge. These are related to thrombotic, metabolic, and inflammatory pathways that can contribute to the development of recurrent events and are often not adequately addressed in common clinical practice [34]. Furthermore, in revascularized CCS patients, other factors, such as incomplete/suboptimal revascularization or complex PCI, may contribute to a residual ischemic risk. Figure 1 shows pathways of residual CV risk in CCS patients.



3.1. Prognostic Stratification


The residual CV risk has been associated with some clinical characteristics (diabetes, prior ACS, stroke, HF, poly-vascular disease, extent of CAD, completeness of revascularization) and biomarkers, such as troponins, N-terminal pro-B-type natriuretic peptide (NT-proBNP), and C-Reactive protein (CRP) [35]. Identifying patients with high residual CV risk is crucial for the secondary prevention strategies.



Risk scores are useful bedside tools for a rapid prognostic definition. The Dual Antiplatelet Therapy (DAPT) score was developed from the DAPT Study to predict ischemic and bleeding risk in patients who underwent percutaneous coronary intervention (PCI). Patients with a DAPT score ≥2 have a high ischemic risk and a low bleeding risk and were found to benefit from prolonged DAPT beyond 12 months. On the other hand, patients with a DAPT score < 2 present a high bleeding risk and a low ischemic risk and were found to benefit from a shorter duration of DAPT [36]. Following the development of the DAPT score, many studies have tried to define its validity in different study populations with disappointing results. Chicharron et al. confirmed the ability of the DAPT score to identify an ischemic risk, detecting an approximately twofold higher incidence of CV events in patients with a DAPT score ≥2 [37]. In contrast, Ueda et al. showed that in an extensive Swedish registry, this score did not effectively discriminate between bleeding and ischemic risk [38]. In a recent analysis, including 100,211 post-PCI patients, a DAPT score ≥2 was able to accurately recognize patients at high ischemic and low bleeding risk [39].



More recently, the Predicting Bleeding Complication in Patients Undergoing Stent Implantation and Subsequent Dual Antiplatelet Therapy (PRECISE-DAPT) score, specifically designed for the prediction of bleeding, was introduced [40]. A recent meta-analysis involving over 50,000 patients established that a PRECISE DAPT score >25 was linked to an increased likelihood of major bleeding and an elevated risk of MACE [41].



Although the overlap between ischemia and bleeding is clear, Lindholm et al. demonstrated that as the number of CV risk factors increases, the risk of ischemic events increases more than the risk of bleeding. Furthermore, when patients with a history of bleeding are excluded, an increased number of CV risk factors is linked with a significant rise in ischemic events, with no significant difference in the rate of bleeding [42].



A 4-year analysis of the REACH registry demonstrated that a correct prognostic stratification cannot ignore the identification of some clinical predictors of future CV events. Subjects with atherothrombosis are extremely heterogeneous and consequently have a highly variable risk of events. This risk varies from 7% in patients with only CV risk factors, excluding diabetes, to 25% in individuals with a history of ischemic events and/or poly-vascular disease. Notably, patients with previous acute CV events have a higher residual risk compared to those with stable CAD, especially during the first year; in turn, individuals with stable CAD have a higher risk compared to those with CV risk factors but without atherosclerosis. Among all risk factors, diabetes has been confirmed to raise the ischemic risk, whereas, in the subjects with atherothrombosis, the presence of poly-vascular disease has been identified as the strongest independent risk factor for recurrent MACE [43].



Subsequent ischemic events may be due to the coronary artery that was originally treated or to other sites because of disease progression. In the previously mentioned Swedish registry, the risk of recurrent ACS due to an untreated or a non-culprit lesion was twice as high as the risk of recurrent ACS due to a previously stented lesion. Predictors of recurrent ACS from an untreated lesion were male sex, multivessel disease, and a longer interval between the index and the recurrent event [35].



Intracoronary imaging techniques, identifying lesions with features suggestive of plaque vulnerability, may be useful in the prognostic stratification of patients with CCS. The Providing Regional Observations to Study Predictors of Events in the Coronary Tree (PROSPECT) study enrolled 697 ACS patients who underwent three-vessel intravascular ultrasound (IVUS) imaging after PCI. During three years of follow-up, the recurrent events were equally attributable to culprit and non-culprit lesions. Common imaging-based characteristics of non-culprit lesions associated with recurrences were angiographically mild lesions with a large plaque burden, thin-cap fibroatheroma (<65 mm), and small luminal area [44]. In the Relationship between OCT Coronary Plaque Morphology and Clinical Outcome (CLIMA) Study, which involved 1003 patients who underwent OCT imaging of the untreated proximal left anterior descending (LAD) coronary artery, the simultaneous occurrence of four high-risk OCT plaque characteristics (lipid arc >180°, minimal lumen area < 3.5 mm2, minimum thickness of the fibrous cap < 75 µm, presence of macrophages) was linked to an increased MACE risk [45].




3.2. Therapeutic Targets


3.2.1. Lifestyle


Improving healthy behaviors and medical adherence are the cornerstone of secondary CV prevention. In fact, a healthy diet, regular physical activity, stopping smoking, and maintaining an optimal body mass index (BMI) significantly reduce the recurrence of MACE, even after adjusting for guideline-recommended secondary prevention treatments [46,47,48]. Table 2 shows lifestyle recommendations.



Additionally, the ESC guidelines recommend cognitive-behavioral interventions to support CCS patients to adopt healthy behaviors, which may require a multidisciplinary team of experts (cardiologists, nurses, dieticians, general practitioners, physiotherapists, and psychologists), exercise-based cardiac rehabilitation, and the annual flu vaccination, particularly in patients older than 65 years and in those with HF [48,49,50,51].




3.2.2. Psychosocial Risk Factors


The onset and progression of CAD are closely linked to psychosocial factors, including acute and chronic life stressors, low socioeconomic status, mental health disorders, depression, and inadequate sleep patterns. These factors are associated with the development and prognosis of CAD [52].



They exert their influence through a range of underlying mechanisms. Individuals struggling with compromised psychosocial well-being are more prone to adopting detrimental habits, such as smoking, alcohol/substance abuse, unhealthy diet, sedentary lifestyle, and inadequate adherence to prescribed medical regimens. This is all compounded by the fact that they often face limited access to health care resources. A large body of evidence indicates that stress triggers the activation of the inflammatory and neurohormonal systems, an elevation in blood pressure (BP), and a dysregulation of glucose metabolism. These effects can lead to clinical consequences, like myocardial ischemia, cardiac arrhythmias, atherosclerosis development, and the formation of more vulnerable coronary plaques [52,53]. Psychological factors have a significantly higher prevalence in certain demographic subgroups, including women, lower socioeconomic groups, and black individuals, contributing to disparities in CAD development and associated morbidity and mortality [54]. To improve the outcomes for CCS patients, it is imperative to systematically assess psychosocial risk factors and facilitate effective behavioral and pharmacological interventions by mental health professionals. These interventions are also critical in reducing social disparities in cardiovascular health [54,55,56].




3.2.3. Blood Pressure Targets


Hypertension is the most common CV risk factor in CCS patients. Several studies have underscored the importance of anti-hypertensive treatment in CV secondary prevention, demonstrating that each 10 mmHg reduction in systolic BP is associated with an approximately 17% reduction in the rate of MACE [57,58]. Current ESC guidelines recommend a systolic BP target value of 120–130 mmHg in general CCS population and a target value of 130–140 mmHg in the elderly (Class I, LoE A) [59].



In symptomatic CCS patients, beta-blockers and calcium antagonists (CCBs) should be the drugs of choice, whereas in post-MI patients, beta-blockers and renin-angiotensin system (RAS) blockers should be used (Class I, LoE A). Treatment with both angiotensin-converting enzyme (ACE) inhibitors and angiotensin receptor blockers (ARBs) for hypertension is not recommended because it is linked with a higher incidence of major kidney adverse events (Class III, LoE A) [60].




3.2.4. Residual Thrombotic Risk


For several decades, aspirin has been considered the basic component of antithrombotic therapy in patients with CCS. However, based on recent evidence, the latest ESC guidelines recommend a more potent antithrombotic approach in individuals exhibiting clinical, anatomic, and/or procedural features of high thrombotic risk without high bleeding risk (HBR) (Class II, LoE A) [1,61].



Two distinct and more intensive antithrombotic approaches have been demonstrated to significantly reduce recurrent MACE in this population: prolonged DAPT, which combines P2Y12 receptor antagonists, preferably ticagrelor 60 mg with aspirin [13], or a dual-pathway inhibition (DPI) approach, which combines a low-dose of rivaroxaban (2.5 mg) and aspirin [15]. Although the aforementioned guidelines do not indicate when one of the two strategies should be preferred over the other, a careful analysis of the trials testing these strategies allows us to identify the ideal candidates for the two pharmacological approaches. The best candidates for prolonged DAPT (>12 months) are non-HBR post-MI patients (within 2 years) with a moderate-high residual ischemic risk, who have not stopped DAPT for more than one year and who have tolerated DAPT for 12 months. Instead, CCS patients eligible for the DPI approach are non-HBR patients at any time after a MI with an additional ischemic risk factor, including those who have stopped DAPT for over one year, are high-risk patients without a prior MI, are patients with a prior stroke, or are patients with peripheral arterial disease (PAD) [62].



The Effect of Ticagrelor on Health Outcomes in Diabetes Mellitus Patients Intervention Study (THEMIS) evaluated DAPT with aspirin plus ticagrelor in stable diabetic patients without previous ischemic event. This study did not show a greater net clinical benefit of DAPT in these patients. Specifically, patients in the aspirin plus ticagrelor group exhibited a lower rate of MACE but a higher incidence of major bleeding compared to patients in the aspirin plus placebo group [63]. In THEMIS-PCI, which included only stable diabetic patients with previous PCI, the investigators demonstrated a lower incidence of MACE in the ticagrelor plus aspirin group. Major bleeding was significantly higher in the treatment arm, but fatal bleeding and intracranial hemorrhage were not significantly different between the two groups [64].



More recently, a new antithrombotic strategy involving long-term monotherapy with ticagrelor, after a short-term DAPT, has been tested in a population at high ischemic risk [65]. Although this so-called aspirin-free strategy is currently not yet recommended by the guidelines, it may become a valid pharmacological alternative in the future to achieve greater anti-ischemic efficacy without the trade-off of increased bleeding complications, particularly in HBR post-PCI patients who are not eligible for more intensive antithrombotic approaches.



In patients with CCS and atrial fibrillation (AF) who underwent PCI, dual antithrombotic therapy with an oral anticoagulant (OAC), preferably Direct Oral Anticoagulants (DOACs), and clopidogrel is the default strategy recommended, with aspirin limited to the periprocedural phase, whereas only in the case of patients with additional clinical risk factors (diabetes, CKD, PAD, recurrent MI, etc.) and/or who have undergone complex PCI, triple antithrombotic therapy (TAT), which includes an OAC, clopidogrel, and ASA, should be continued for up to one month. Six months after elective PCI and lifelong in CCS patients, OAC alone is the recommended strategy [66]. For specific high-risk patients, dual antithrombotic therapy with OAC in combination with either clopidogrel or aspirin should be considered.




3.2.5. Residual Metabolic Risk


	
LDL:






In accordance with the ESC/EAS guidelines for the management of dyslipidaemias, the target of LDL-C levels should be lower than <1.4 mmol/L (<55 mg/dL) with a reduction of at least 50% from baseline (Class I, LoE A).



Moreover, an LDL-C target of <1.0 mmol/L (<40 mg/dL) may be considered for patients with CV disease who had a recurrent event within 2 years (Class IIb, LoE B) [67]. Management of dyslipidaemias includes lifestyle changes and LLT. Today, we have a broad therapeutic armamentarium to achieve these ambitious therapeutic goals, including high-intensity statins, ezetimibe, bempedoic acid, PSCK9i, and inclisiran. A high-intensity statin at the maximum tolerated dose represents the first-line therapy in CCS patients [68,69]. If statins fail to achieve LDL-C targets, a stepwise approach with ezetimibe first and then PSCK9i/inclisiran in combination with statins is recommended. For patients with intolerance to statins, the ESC guidelines [67] also recommend ezetimibe, bempedoic acid, and PSCK9i/inclisiran alone or in combination.



	
Triglycerides (TG):






Hypertriglyceridemia is also linked with CV disease. Statin therapy is recommended in CCS patients with hypertriglyceridemia [triglycerides—TG—levels >2.3 mmol/L (>200 mg/dL)] (Class I, LoE B) [67]. Moreover, high-dose eicosapentaenoic acid (EPA) (2 g) taken b.i.d should be considered in high-risk individuals with persistent high TG levels (135–499 mg/dL) on statin treatment (Class IIa, LoE B). The Reduction of Cardiovascular Events with Icosapent Ethyl–Intervention (REDUCE-IT) trial, in fact, showed that in statin-treated patients with CAD or diabetes and mild–moderate hypertriglyceridemia (TG levels of 135 to 499 mg/dL) a high-dose EPA significantly reduced the incidence of ischemic events over a follow-up of 4.9 years. Indeed, the interventional group had a 25% relative risk reduction in the primary endpoint, a composite of CV death, MI, stroke, unstable angina, and coronary revascularization [70].



Despite this evidence, in contrast to LDL, current guidelines do not recommend a target for triglycerides [67].



	
Lipoprotein(a) (Lp(a)):






Lp(a) is a genetically determined LDL variant that contains cholesterol, triglycerides, and an apolipoprotein(a) unit. Elevated Lp(a) levels are significantly linked to an increased risk of atherosclerotic CV diseases [71]. To date, there are no approved therapies specifically targeting Lp(a). Nevertheless, several agents aimed at lowering Lp(a), such as pelacarsen, olpasiran, and SLN360, are currently being evaluated in clinical outcome trials (Lp(a)-HORIZON; NCT04270760; NCT04606602). If proven effective, Lp(a) will soon become a new therapeutic target for reducing residual metabolic risk in CCS patients.



	
Diabetes:






Individuals with CCS and diabetes represent a very high-risk population; therefore, ESC guidelines recommend a close monitoring of risk factors. For diabetic patients, BP should be 130/80 mmHg or below, whereas LDL-C < 1.4 mmol/L (<55 mg/dL) and reduced by at least 50% from the baseline. Additionally, a target glycated HbA1c level of less than 7% (<53 mmol/L) is recommended (Class I, LoE A) [72].



Until recently, none of the antidiabetic drugs could be shown to reduce MACE in diabetic patients, thus the results of randomized clinical trials (RCTs), which assessed the efficacy of two novel classes of glucose-lowering drugs, the sodium–glucose co-transporter-2 inhibitors (SGLT-2i) and the glucagon-like peptide-1 receptor agonists (GLP1-RA) marked a “new era” in diabetes treatment [73,74,75,76,77]. Notably, in these RCTs, these drugs provided additive benefits to GDMT (ACEi/ARB statins, statins, etc.). For these reasons, the ESC guidelines include strong recommendations for the use of SGLT2i and GLP-1 RA in patients with CCS and diabetes (Class I, LoE A) [72] and the new ADA guidelines recommend SGLT-2i and/or GLP1-RA for initial therapy, with or without metformin based on glycemic needs, in diabetic patients with high-risk features or established CV disease [78].



	
Non-alcoholic fatty liver disease (NAFLD):






Nearly one-third of the adult population worldwide is affected by non-alcoholic fatty liver disease (NAFLD), which encompasses a broad spectrum of liver conditions. These range from simple steatosis to severe manifestations, such as non-alcoholic steatohepatitis (NASH). In some cases, NAFLD can progress into fibrosis and cirrhosis [79]. NAFLD, which is recognized as the hepatic component of the metabolic syndrome and closely associated with both obesity and diabetes, represents an emerging contemporary CV risk factor according to several studies [80,81,82]. There are a number of underlying mechanisms by which NAFLD may contribute to CAD development. These include insulin resistance, enhanced hepatic gluconeogenesis, atherogenic dyslipidemia, increased oxidative stress, and a prothrombotic state.



To date, specific treatments for NAFLD are lacking, and lifestyle interventions involving dietary modification, weight loss, increased physical activity and smoking/alcohol cessation are the primary recommended therapeutic strategies for patients with NAFLD [83]. A risk reduction in MACE as well as a modest improved NAFLD was shown in recent studies through the use of GLP1-Ras, improving glycemic control and supporting weight loss [84,85]. In addition, the ESSENTIAL study demonstrated the safety and efficacy of combination treatment with ezetimibe and rosuvastatin in reducing liver fat in patients with NAFLD [86]. Promising drug therapies targeting different stages of NAFLD are currently under investigation. However, many of these treatments have shown only moderate efficacy and, in some cases, their utility has been hampered by potential side effects and concerns about toxicity.




3.2.6. Residual Inflammatory Risk


Systemic inflammation has emerged as an important player in the progression and destabilization of CV disease [87,88,89]. However, since the degree of inflammation as part of the residual ischemic risk varies among patients, it is important to have specific biomarkers and therapeutic targets to identify and treat patients at a high residual inflammatory risk to provide more personalized CCS care. As previously described, hs-CRP is the most extensively researched inflammatory marker linked to an elevated ischemic risk, independently of LDL levels. [87]. Statins can decrease hs-CRP (a pleiotropic effect), with the greater reduction in CV events observed in those who reached both the lowest LDL-C and hs-CRP levels (<2 mg/L) [90]. This effect has also been demonstrated when non-statin treatments, such as ezetimibe [91] or PCSK9i, were combined with statins [92].



The hypothesis that inflammation plays a key role in the pathogenesis of atherosclerosis was first demonstrated by the Canakinumab Anti-Inflammatory Thrombosis Outcome Study (CANTOS). In the CANTOS trial, 10,061 subjects with a history of MI, optimal LDL-C levels, and hs-CRP ≥ 2 mg/L were randomly assigned to receive OMT plus placebo or OMT plus canakinumab, an interleukin-1 beta blocker (IL-1β) without effect on LDL-C, BP, or platelets. Canakinumab (150 mg every 3 months) led to a significantly lower rate of CV events than placebo, but with a higher incidence of thrombocytopenia, neutropenia, and life-threatening infection [93]. However, the Food and Drug Administration (FDA), has not approved the use of canakinumab in patients with CAD. In contrast to CANTOS, the Cardiovascular Inflammation Reduction Trial (CIRT) demonstrated that low-dose methotrexate failed to reduce CV events in secondary prevention [94]. Recently, the Low-dose Colchicine 2 (LoDoCo2) trial showed that the anti-inflammatory drug colchicine in low doses (0.5 mg once daily) safely reduced CV events, including MI and the need for coronary revascularization in CCS patients on top of LDL-C lowering and antithrombotic treatments [95].



At present, despite the evidence supporting the role of inflammation in the development of atherosclerotic CV disease, effectively targeting inflammatory pathways in patients with CCS has proven challenging. Consequently, current guidelines do not recommend anti-inflammatory drugs for secondary CV prevention.



Novel anti-inflammatory interventions, including neutralization of IL-6 and the inflammasome, are still under investigation in several clinical trials.






4. Diagnostic Tests: What, When, and to Whom, with a View to Appropriateness and Rationalization of Resources


In CCS patients, the annual CV mortality rate describes the risk of an event. Thus, a CV mortality rate >3% per year identifies high-risk patients whereas a CV mortality rate < 1% per year identifies low-risk patients [96]. In addition, an annual risk assessment is warranted, even if the patient is asymptomatic. Several diagnostic tests may be useful for the diagnosis of CCS patients [1]. The main challenge in daily clinical practice is to ensure the right test for the right patient at the right time for an individualized diagnostic-therapeutic pathway in the context of healthcare resources rationalization.



4.1. Pre-Test Probability (PTP)


The effectiveness of available diagnostic tests in diagnosing obstructive CAD depends on the prevalence of CAD in the population being studied. A simple predictive model, which includes only age, sex, and symptoms, can be routinely used to evaluate the pre-test probability (PTP) of obstructive CAD [97]. Based on more contemporary data [98,99], the new ESC guidelines on CCS have updated the method for estimating the PTP of obstructive CAD by significantly reducing the absolute values of the PTP [1]. The new PTP method increases the proportion of patients for whom diagnostic testing is not recommended. In fact, more patients fall into the PTP < 15% category, where the estimated CV mortality or MI rate per year is <1%, substantially reducing unnecessary diagnostic tests and costs. In addition, several PTP modifiers, such as CV risk factors, resting or exercise ECG abnormalities, LV dysfunction, and the presence of coronary calcium, have been introduced to better identify the clinical probability of CAD, particularly in patients with low PTP (5–15%) [1]. It should be kept in mind that each test has its own peculiarities to rule in or rule out CAD; therefore, clinicians should tailor the appropriate test according to patient’s PTP categories. Notably, stress ECG has limited diagnostic value across all levels of PTP; non-invasive stress imaging tests, in particular positron emission tomography (PET) and stress nuclear cardiac magnetic resonance (CMR), have better performance and may be preferred in patients with high PTP, whereas coronary computed tomography angiography (CTA) is the ideal technique to accurately exclude anatomic CAD in patients with a lower range of clinical likelihood of CAD [96,100].




4.2. Invasive Coronary Angiography (ICA)


The current gold standard test for the diagnosis of CAD is invasive coronary angiography (ICA). However, due to its invasive nature, ICA is associated with risks; therefore, it should be performed in patients who are likely to require coronary revascularization (patients with a high clinical probability or with severe symptoms despite OMT) [1]. Invasive functional test imaging, including fractional flow reserve (FFR) and instantaneous wave-free ratio (iFR), should be available to improve the diagnostic power of ICA and should be used to confirm or exclude uncertain diagnoses on non-invasive tests or to better assess stenosis severity before revascularization [101,102]. Therefore, current guidelines recommend non-invasive ischemia testing as a gatekeeper to ICA in individuals at low and intermediate risk for significant coronary stenosis [1].




4.3. Stress ECG


Stress ECG detects myocardial ischemia according to the electrocardiographic changes induced by exercise. However, its diagnostic power in detecting obstructive CAD is lower than that of other diagnostic imaging tests [96,103]. The prevalence of inconclusive stress ECG results is notably high, underscoring its limited efficacy in detecting myocardial ischemia. A stress ECG test should be avoided in patients with preexcitation, paced rhythm, and a left bundle branch block in whom ST-segment variations cannot be evaluated. Therefore, the dependence of the test on the patient’s physical fitness poses a significant limitation, potentially excluding individuals who are unable to undergo the procedure [104]. Stress ECG alone may be used as an alternative to detect ischemia if other imaging exams are unavailable, but caution is needed due to the risk of false-negative and false-positive results. Current guidelines recommend performing a non-invasive imaging or an anatomical test as the exam of choice for the diagnosis and for the follow-up of CCS patients after revascularization (IIa, LoE B) [1,2,103].




4.4. Non-Invasive Stress Imaging Tests


Stress echocardiography, in which the stressor may be represented by physical exercise or by pharmacological agents, is a useful non-invasive test for CAD diagnosis by detecting new or worsening ischemia-induced wall-motion abnormalities. Developments in contrast agents, image acquisition, and strain imaging have improved the diagnostic accuracy of this test. However, as stress echocardiography is an operator-dependent exam, its accuracy is highly dependent on the training and expertise of professionals performing the test to correctly interpret the results obtained.



The limitations of echocardiography in detecting exercise-induced kinetic abnormalities can be largely overcome, where available, using CMR. Conversely, both single-photon emission computed tomography (SPECT) and PET can identify myocardial ischemia by imaging regional myocardial tracer uptake, allowing the assessment of relative myocardial blood flow at rest and during stress. Overall, non-invasive functional tests exhibit a high sensibility and specificity for detecting flow-limiting obstructive CAD and are more accurate than ECG testing in defining the site of ischemia and in providing prognostic information [1,96,100]. The choice of non-invasive diagnostic exams is strictly dependent on patient characteristics (e.g., any contraindication to the administration of contrast medium), professional skills, and availability of such tests.




4.5. Coronary Computed Tomography Angiography (CCTA)


Coronary computed tomography angiography (CCTA) is a non-invasive imaging technique that uses an intravenous contrast agent to the visualize coronary artery wall with a high accuracy for the assessment of obstructive CAD. This diagnostic exam is not recommended (Class III, LoE C) for patients with high or irregular heart rates, extensive coronary calcification, severe obesity, or difficulty complying with breath-hold instructions that may interfere with the acquisition of high-quality images [1].



In cases of uncertain CCTA results or when CCTA is inconclusive, integrating functional data is advised. It is important to note that CCTA should not be used as a stand-alone follow-up test for patients with known CAD unless accompanied by functional information regarding myocardial ischemia. Recent technological developments have allowed the integration of three-dimensional CT-derived anatomical reconstructions with techniques able to predict FFR through computational fluid dynamics or machine learning. Although some studies have demonstrated a high diagnostic value of CCTA-based FFR [105], there are contrast data regarding its predictive value to detect CAD. A recent study of 2298 patients who underwent a CCTA-based FFR, reported a low positive predictive value (49%) [106]. Furthermore, Mittal et al. also highlighted the increased costs associated with CCTA-based FFR strategy compared with that of other stress imaging tests. The diagnostic landscape for CCS is characterized by the availability of multiple imaging modalities. However, the optimal selection of the most appropriate approach remains a challenge for most clinicians. Careful, case-by-case evaluation is essential to achieve optimal results and to rationalize the use of available resources. Several cost-effectiveness studies have been conducted to address this issue. In low-risk patients, anatomical analysis using CCTA has been shown to be cost-effective; functional strategy based on an echo stress test has shown comparable cost-effectiveness, whereas SPECT showed lower cost-effectiveness [107,108,109]. In contrast, in patients with an intermediate risk of CAD, functional tests, such as SPECT and stress echocardiography, seem to be the most cost-effective [109,110].





5. Pharmacological Management of Symptoms


Ideally, optimal treatment of CCS patients will not only improve prognosis but also symptoms and quality of life (QoL). Therefore, OMT must include effective antianginal drugs in combination with event prevention drugs. Current guidelines advocate for a tailored, stepwise approach in which antianginal therapy should be personalized, taking into account patient characteristics (such as BP, heart rate, LVEF, etc.), comorbidities, potential drug interactions, and specific underlying pathogenic mechanisms of angina [1].



Beta-adrenergic blockers (BBs) and/or calcium channel blockers (CCBs) represent the first-line treatment. The anti-ischemic effect of these classes of drugs is due to a reduction in heart rate, BP, and contractility, resulting in a reduced myocardial oxygen requirement. To optimize their efficacy, long-acting formulations should be preferred, and drugs should be carefully titrated. Beta-blockers and non-dihydropyridine CCBs are contraindicated in patients with sick sinus syndrome, severe bradycardia, advanced heart block, hypotension, and acute HF. If BBs and/or CCBs fail to successfully control angina symptoms, or if contraindications occur for these agents, several second-line drugs are available. These include long-acting nitrates and nicorandil, ivabradine, ranolazine, and trimetazidine. The addition of long-acting nitrates is a reasonable therapeutic option for patients who continue to experience symptoms despite taking BBs and CCBs, while short-acting nitrates can be used for the management of acute symptoms. Nitrates are contraindicated in patients taking phosphodiesterase inhibitors and in patients with hypertrophic obstructive cardiomyopathy (Class III, LoE B) [1]. Ivabradine and ranolazine are suitable therapeutic options for patients who develop low BP with usual anti-anginal drugs, as they do not exert vasoactive actions. Regardless of the type of initial treatment used, the patient’s response to therapy should be evaluated promptly.




6. Revascularization Strategy


In contrast to the clear data supporting the advantage of timely revascularization in reducing MACE and mortality in ACS patients [111,112], it is still controversial whether the revascularization strategy offers a prognostic benefit over OMT in the management of CCS patients.



The Clinical Outcomes Utilizing Revascularization and Aggressive Drug Evaluation (COURAGE) trial involved 2,287 patients with CCS and was the first trial to demonstrate that PCI plus OMT did not improve CV outcomes compared to OMT alone in patients with stable CAD. However, patients who underwent PCI were symptom-free and had an improved QoL after the intervention, though this difference was not maintained at 36 months [113].



Subsequently, in the 2nd Bypass Angioplasty Revascularization Investigation in Diabetes (BARI 2D) trial, which included 2368 diabetic patients with stable CAD, a revascularization strategy (PCI or Coronary Artery Bypass Graft-CABG) plus OMT was not superior to intensive OMT alone in reducing all-cause mortality at 5 years. However, in the CABG stratum, the incidence of MACE was significantly lower than in the OMT group, driven predominantly by a reduction in non-fatal MI [114].



The fractional flow reserve versus Angiography for Multivessel Evaluation 2 (FAME 2) trial showed that in CCS patients with angiographically documented coronary atherosclerosis, and at least one functionally significant stenosis (fractional flow reserve (FFR) ≤ 0.80), FFR-guided PCI with DES resulted in a significantly lower rate of death, non-fatal MI, or urgent revascularization compared to OMT alone. The benefit of FFR-guided PCI over OMT was driven by a significantly lower need for urgent revascularization in the PCI group and was sustained at 5 years of follow-up. This strategy has also shown a significant improvement in symptoms and QoL [115]. The FAME 2 trial established that the detection of significant ischemia, identified by a positive FFR test, allows a better risk stratification of patients with CCS before performing a PCI. Of note, in the subsequent FAME 3 trial, FFR-guided PCI with currently used DES failed to meet noninferiority compared with CABG among patients with three-vessel CAD.



The Objective Randomized Blinded Investigation with Optimal Medical Therapy of Angioplasty in Stable Angina (ORBITA) trial showed no significant improvement in exercise time at 6 weeks in patients with stable CAD undergoing PCI compared to the placebo procedure [116]. Although the scientific debate generated by this study underlines the importance of the indication for PCI in CCS patients, its impact on clinical practice and guidelines does not appear to be significant considering the important limitations of this study. These limitations include inadequate statistical power to demonstrate clinical endpoints, a small sample size, and a short follow-up period.



Finally, the International Study of Comparative Health Effectiveness with Medical and Invasive Approaches (ISCHEMIA) trial was designed to overcome the limitations of previous trials. None of the previous trials were blinded; they enrolled patients with only mild ischemia whose coronary anatomy was known prior to randomization, raising the possibility of selection and referral bias. Moreover, patients in most of these trials were not treated with the current standard of care, which includes aggressive OMT, FFR-guided PCI, and the use of the latest generation of DES. The ISCHEMIA trial enrolled 5179 patients with moderate to severe ischemia at baseline prior to ICA. Coronary CTA was performed in all patients without renal dysfunction to exclude left main disease and non-obstructive CAD. Patients were randomized to receive OMT or invasive strategy plus OMT (revascularization by PCI or CABG, as clinically determined). This trial failed to demonstrate significant differences between the conservative and invasive strategy in the primary endpoint (a combination of CV death, MI, hospitalization for UA, hospitalization for HF, or resuscitated cardiac arrest). However, the invasive treatment strategy is associated with improved symptom control and QoL at the end of the trial [117].



More recently, an interim analysis of the ISCHEMIA EXTENDED, an observational study, including 4825 of the original ISCHEMIA trial participants, showed no difference in all-cause mortality between the two approaches. However, the invasive strategy demonstrated a lower CV mortality rate but a higher non-CV mortality rate during the 5.7 years of follow-up [118]. Table 3 shows the key characteristics and results of studies assessing OMT versus revascularization strategy in patients with CCS.



The decision to perform complete coronary revascularization in patients with ACS and evidence of multivessel CAD remains a matter of debate. Complete revascularization appears to be associated with a better outcome, with a reduction in both new revascularizations and hard clinical events [119].



Current ACC/SCAI/AHA guidelines for coronary artery revascularization suggest the use of FFR or iFR to assess angiographic, intermediate coronary lesions only in the presence of stable CAD (Class I, level of evidence A), but their role in ACS patients has not been clearly addressed [120]. The FLOWER-MI (FLOW Evaluation to Guide Revascularization in Multi-vessel ST-elevation Myocardial Infarction) trial compared angiography-guided and FFR-guided complete revascularization in STEMI patients with multivessel disease. The authors demonstrated that an FFR-guided strategy had no significant advantage over an angiography-guided strategy with respect to the primary endpoint (composite of death, MI, and urgent revascularization at 1 year) [121]. More recently, a comprehensive network meta-analysis of 11 RCTs comparing FFR and angiography in this setting concluded that complete revascularization of non-culprit stenosis was associated with a lower incidence of adverse events compared with culprit-only revascularization, but FFR guidance was not superior to angiography guidance in reducing MACE [122].



Some studies have investigated the best strategy in CCS patients with reduced LVEF. In the Surgical Treatment for Ischemic Heart Failure (STICH) trial, patients with extensive CAD and LV systolic dysfunction were randomly assigned to initial OMT or CABG. At the 10-year follow-up, CABG plus OMT demonstrated a prognostic benefit versus OMT alone [123]. The REVascularization for Ischemic VEntricular Dysfunction (REVIVED)-BCIS2 trial, the first powered trial to assess the efficacy and safety of PCI in patients with severe ischemic cardiomyopathy and evidence of myocardial viability, did not show a significant benefit of multivessel PCI versus OMT over 3.4 years of follow-up [124]. However, the failure of an invasive strategy in this setting may have been due to less extensive CAD, small sample size, and shorter follow-up.



Based on this evidence, the management of patients with CCS should always start with an aggressive contemporary OMT, and only after functional assessment of CAD should an individualized revascularization strategy be considered if the conservative strategy fails or is in subgroups of patients in whom a prognostic benefit has been demonstrated. Current guidelines suggest a tailored approach in which the decision to revascularize each individual patient by PCI or CABG should be established based on symptoms and QoL despite OMT, prognostic indicators (ischemic area >10% LV or ischemic cardiomyopathy with LVEF ≤ 35%), evidence of ischemia, and invasive assessment of CAD severity (FFR ≤ 0.80 or iwFR ≤ 0.89 in a major coronary vessel) [1].



While the prognostic significance of invasive methods for functionally assessing coronary lesions in ACS patients remains uncertain, recent years have seen growing evidence supporting the prognostic value of the use of intracoronary imaging techniques in complex PCI, regardless of clinical CAD presentation (ACS or CCS). In particular, various studies and meta-analyses have shown that IVUS-guided complex PCI, when compared to conventional angiography-guided PCI, leads to a significantly reduced rate of long-term MACE [125,126,127,128].



Regarding antiplatelet therapy in CCS patients undergoing elective PCI, the DAPT with clopidogrel plus aspirin remains the standard of care. In fact, trials testing the more potent P2Y12 inhibitors, such as prasugrel or ticagrelor, have not demonstrated their superiority over clopidogrel in this specific patient population [129,130].




7. Follow-Up Strategies and Care Pathways: From the Hospital to the Community Care


In clinical practice, even asymptomatic CCS patients require a regular clinical follow-up by a CV professional to evaluate any change in the patient’s residual CV risk, adherence to lifestyle recommendations and pharmacological therapy, or the occurrence of comorbidities that may affect therapy and CV outcomes. Identifying the patient’s clinical risk is also important to ensure that the right patient receives the right instrumental follow-up modality. Resting echocardiography should be performed annually if previously abnormal or every 3/5 years if previously normal. In patients who have undergone revascularization, an early echocardiographic assessment may be useful 1-3 months after the procedure [1]. In general, the routine use of inductive ischemia tests is not advised, regardless of the presence or absence of symptoms, even in cases of previous revascularization. Non-invasive stress exams may be considered 1 year after PCI and 5 years after CABG or every 3/5 years to assess silent ischemia, preferably using non-invasive stress-imaging techniques (Class IIb, LoE C) [1]. Among high-risk post-PCI patients with incomplete or suboptimal revascularization, early evaluation (3 months after the procedure), preferably with an imaging stress test, could be useful. In addition, an early evaluation (1-3 months after the procedure) has been suggested, in particular, in clinical settings of CCS to establish a reference for subsequent follow-up. A model for the management of CCS patients, tailoring examinations and follow-up visits according to CCS categories and their level of risk is shown in Figure 2.



Coronary CTA should not be used as a routine follow-up test for CCS patients, whereas ICA, with FFR/iFR when necessary, is the test of choice for high-risk patients according to non-invasive test results and for patients with severe symptoms despite OMT.



It is critical that after hospitalization for ACS or elective PCI, the follow-up modality is established at the time of discharge based on the patient’s risk level.



To reduce the recurrence of CV events, the ESC guidelines recommend that patients with CAD be discharged according to a structured modality for the optimal management of the post-discharge pathway (Class IIa, LoE B) [49]. In addition, a recent Cochrane analysis demonstrated that discharge planning can reduce unplanned readmissions and improve the coordination of post-discharge services [131]. To this end, the discharge letter is a key component of the transition between hospital and community care.




8. Multidisciplinary and Multi-Professional Management Aspects


Modern secondary prevention of CV is evolving into a partnership between CCS patients and healthcare professionals to improve prognosis through appropriate medications, interventions, and lifelong healthy lifestyle behaviors. This collaborative approach requires an integrated, multidisciplinary team approach, including (in both hospital and community settings) cardiologists, nurses, dieticians, physiotherapists, psychologists, general physicians, diabetologists, nephrologists, geriatricians, and others, who can provide holistic and personalized care to patients. To achieve this, professionals should have sufficient knowledge, expertise, and tools to manage the complex, specialized cardiac needs of a patient who often has multiple comorbidities. Today, digital medicine through new telemedicine and telemonitoring technologies can help improve an integrated, patient-centered approach among the different professionals involved in managing CCS patients, optimizing the use of healthcare resources, and improving the prognosis of this patient population.



It is also essential that national core components of cardiac support and secondary prevention are structured to ensure that CCS patients have equal access to the best evidence-based care. This requires an integrated network between hospitals and the community on a regional basis to guarantee continuity of care and patient empowerment.




9. Conclusions


The management of patients with CCS remains a diagnostic and therapeutic challenge. Despite significant therapeutic advances in recent years, patients with CCS continue to experience a high rate of recurrent CV events [132]. As a result, the concept of stable CAD has been reevaluated and the notion of residual CV risk has been introduced. This risk persists despite the use of the best available evidence-based secondary prevention strategies [133]. To significantly reduce this risk, comprehensive strategies should be employed, including: (a) a selection of the most appropriate diagnostic tools; (b) a personalized assessment of residual risk, taking into account contemporary, non-traditional risk factors and their evolution over time; (c) tailoring of therapeutic approaches, both pharmacological and non-pharmacological, to individual risk profiles; (d) an establishment of optimal and individualized follow-up protocols according to the CCS categories and their risk level; (e) implementing a multidisciplinary patient-centered approach to care that can incorporate innovative telemedicine and telemonitoring technologies; (f) promoting integrated management between hospital and community care; (g) incorporating non-pharmacological interventions to improve CV health education.







Author Contributions


Conceptualization, S.G., F.L., M.G.A., L.G., C.M.R., N.I., F.A., R.R., G.C., S.C., I.D.M., C.D.N., S.F., A.P. (Anna Pilleri), A.P. (Andrea Pozzi), P.L.T., M.Z., A.F.A., C.R., M.G., F.C., F.O. and M.M.G.; writing—original draft preparation: S.G., F.L., M.G.A., L.G., C.M.R., N.I., F.A., R.R., G.C., S.C., I.D.M., C.D.N., S.F., A.P. (Anna Pilleri), A.P. (Andrea Pozzi), P.L.T., M.Z., A.F.A., C.R., M.G., F.C., F.O. and M.M.G.; writing—review and editing: S.G., F.L., M.G.A., L.G., C.M.R., N.I., F.A., R.R., G.C., S.C., I.D.M., C.D.N., S.F., A.P. (Anna Pilleri), A.P. (Andrea Pozzi), P.L.T., M.Z., A.F.A., C.R., M.G., F.C., F.O. and M.M.G. 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.




Data Availability Statement


Data sharing is not applicable to this article as no new data were created or analyzed in this study.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Knuuti, J.; Wijns, W.; Saraste, A.; Capodanno, D.; Barbato, E.; Funck-Brentano, C.; Prescott, E.; Storey, R.F.; Deaton, C.; Cuisset, T.; et al. 2019 ESC Guidelines for the diagnosis and management of chronic coronary syndromes. Eur. Heart J. 2020, 41, 407–477. [Google Scholar] [CrossRef]

	



Winchester, D.E.; Maron, D.J.; Blankstein, R.; Chang, I.C.; Kirtane, A.J.; Kwong, R.Y.; Pellikka, P.A.; Prutkin, J.M.; Russell, R.; Sandhu, A.T. ACC/AHA/ASE/ASNC/ASPC/HFSA/HRS/SCAI/SCCT/SCMR/STS 2023 Multimodality Appropriate Use Criteria for the Detection and Risk Assessment of Chronic Coronary Disease. J. Am. Coll. Cardiol. 2023, 81, 2445–2467. [Google Scholar] [CrossRef]

	



Roth, G.A.; Mensah, G.A.; Johnson, C.O.; Addolorato, G.; Ammirati, E.; Baddour, L.M.; Barengo, N.C.; Beaton, A.Z.; Benjamin, E.J.; Benziger, C.P.; et al. Global Burden of Cardiovascular Diseases and Risk Factors, 1990–2019: Update from the GBD 2019 Study. J. Am. Coll. Cardiol. 2020, 76, 2982–3021. [Google Scholar] [CrossRef]

	



Sorbets, E.; Fox, K.M.; Elbez, Y.; Danchin, N.; Dorian, P.; Ferrari, R.; Ford, I.; Greenlaw, N.; Kalra, P.R.; Parma, Z.; et al. Long-term outcomes of chronic coronary syndrome worldwide: Insights from the international CLARIFY registry. Eur. Heart J. 2020, 41, 347–356. [Google Scholar] [CrossRef] [PubMed]

	



Mozaffarian, D.; Benjamin, E.J.; Go, A.S.; Arnett, D.K.; Blaha, M.J.; Cushman, M.; Das, S.R.; De Ferranti, S.; Després, J.P.; Fullerton, H.J.; et al. Heart Disease and Stroke Statistics-2016 Update: A Report from the American Heart Association. Circulation 2016, 133, e38–e360. [Google Scholar] [CrossRef] [PubMed]

	



Komajda, M.; Cosentino, F.; Ferrari, R.; Laroche, C.; Maggioni, A.; Steg, P.G.; Tavazzi, L.; Kerneis, M.; Valgimigli, M.; Gale, C.P.; et al. The ESC-EORP Chronic Ischaemic Cardiovascular Disease Long Term (CICD LT) registry. Eur. Heart J.—Qual. Care Clin. Outcomes 2019, 7, 28–33. [Google Scholar] [CrossRef] [PubMed]

	



Kerneis, M.; Cosentino, F.; Ferrari, R.; Georges, J.L.; Kosmachova, E.; Laroche, C.; Maggioni, A.P.; Rittger, H.; Steg, P.G.; Maczynska, J.; et al. Impact of chronic coronary syndromes on cardiovascular hospitalization and mortality: The ESC-EORP CICD-LT registry. Eur. J. Prev. Cardiol. 2022, 29, 1945–1954. [Google Scholar] [CrossRef]

	



Steg, P.G.; Greenlaw, N.; Tardif, J.C.; Tendera, M.; Ford, I.; Kääb, S.; Abergel, H.; Fox, K.M.; Ferrari, R.; CLARIFY Registry Investigators. Women and men with stable coronary artery disease have similar clinical outcomes: Insights from the international prospective CLARIFY registry. Eur. Heart J. 2012, 33, 2831–2840. [Google Scholar] [CrossRef]

	



Tran, C.T.; Laupacis, A.; Mamdani, M.M.; Tu, J.V. Effect of age on the use of evidence-based therapies for acute myocardial infarction. Am. Heart J. 2004, 148, 834–841. [Google Scholar] [CrossRef]

	



Olesen, K.K.W.; Jensen, E.S.; Gyldenkerne, C.; Würtz, M.; Mortensen, M.B.; Nørgaard, B.L.; Sørensen, H.T.; Bøtker, H.E.; Maeng, M. Thirteen-year trends in cardiovascular risk in men and women with chronic coronary syndrome. Eur. Heart J.—Qual. Care Clin. Outcomes 2022, 8, 437–446. [Google Scholar] [CrossRef]

	



Szummer, K.; Wallentin, L.; Lindhagen, L.; Alfredsson, J.; Erlinge, D.; Held, C.; James, S.; Kellerth, T.; Lindahl, B.; Ravn-Fischer, A.; et al. Improved outcomes in patients with ST-elevation myocardial infarction during the last 20 years are related to implementation of evidence-based treatments: Experiences from the SWEDEHEART registry 1995–2014. Eur. Heart J. 2017, 38, 3056–3065. [Google Scholar] [CrossRef] [PubMed]

	



Szummer, K.; Wallentin, L.; Lindhagen, L.; Alfredsson, J.; Erlinge, D.; Held, C.; James, S.; Kellerth, T.; Lindahl, B.; Ravn-Fischer, A.; et al. Relations between implementation of new treatments and improved outcomes in patients with non-ST-elevation myocardial infarction during the last 20 years: Experiences from SWEDEHEART registry 1995 to 2014. Eur. Heart J. 2018, 39, 3766–3776. [Google Scholar] [CrossRef] [PubMed]

	



Bonaca, M.P.; Bhatt, D.L.; Cohen, M.; Steg, P.G.; Storey, R.F.; Jensen, E.C.; Magnani, G.; Bansilal, S.; Fish, M.P.; Im, K.; et al. Long-term use of ticagrelor in patients with prior myocardial infarction. N. Engl. J. Med. 2015, 372, 1791–1800. [Google Scholar] [CrossRef] [PubMed]

	



Mauri, L.; Kereiakes, D.J.; Yeh, R.W.; Driscoll-Shempp, P.; Cutlip, D.E.; Steg, P.G.; Normand, S.-L.T.; Braunwald, E.; Wiviott, S.D.; Cohen, D.J.; et al. Twelve or 30 Months of Dual Antiplatelet Therapy after Drug-Eluting Stents. N. Engl. J. Med. 2014, 371, 2155–2166. [Google Scholar] [CrossRef]

	



Eikelboom, J.W.; Connolly, S.J.; Bosch, J.; Dagenais, G.R.; Hart, R.G.; Shestakovska, O.; Diaz, R.; Alings, M.; Lonn, E.M.; Anand, S.S.; et al. Rivaroxaban with or without aspirin in stable cardiovascular disease. N. Engl. J. Med. 2017, 377, 1319–1330. [Google Scholar] [CrossRef] [PubMed]

	



Sabatine, M.S.; Giugliano, R.P.; Keech, A.C.; Honarpour, N.; Wiviott, S.D.; Murphy, S.A.; Kuder, J.F.; Wang, H.; Liu, T.; Wasserman, S.M.; et al. Evolocumab and Clinical Outcomes in Patients with Cardiovascular Disease. N. Engl. J. Med. 2017, 376, 1713–1722. [Google Scholar] [CrossRef] [PubMed]

	



Schwartz, G.G.; Steg, P.G.; Szarek, M.; Bhatt, D.L.; Bittner, V.A.; Diaz, R.; Edelberg, J.M.; Goodman, S.G.; Hanotin, C.; Harrington, R.A.; et al. Alirocumab and Cardiovascular Outcomes after Acute Coronary Syndrome. N. Engl. J. Med. 2018, 379, 2097–2107. [Google Scholar] [CrossRef]

	



Steg, P.G.; Bhatt, D.L.; Wilson, P.W.F.; D’agostino, R.; Ohman, E.M.; Röther, J.; Liau, C.-S.; Hirsch, A.T.; Mas, J.-L.; Ikeda, Y.; et al. One-Year Cardiovascular Event Rates in Outpatients With Atherothrombosis. JAMA 2007, 297, 1197–1206. [Google Scholar] [CrossRef]

	



Jernberg, T.; Hasvold, P.; Henriksson, M.; Hjelm, H.; Thuresson, M.; Janzon, M. Cardiovascular risk in post-myocardial infarction patients: Nationwide real world data demonstrate the importance of a long-term perspective. Eur. Heart J. 2015, 36, 1163–1170. [Google Scholar] [CrossRef]

	



Fox, K.A.; Carruthers, K.F.; Dunbar, D.R.; Graham, C.; Manning, J.R.; De Raedt, H.; Buysschaert, I.; Lambrechts, D.; Van de Werf, F. Underestimated and under-recognized: The late consequences of acute coronary syndrome (GRACE UK-Belgian Study). Eur. Heart J. 2010, 31, 2755–2764. [Google Scholar] [CrossRef]

	



Jespersen, L.; Hvelplund, A.; Abildstrøm, S.Z.; Pedersen, F.; Galatius, S.; Madsen, J.K.; Jørgensen, E.; Kelbaek, H.; Prescott, E. Stable angina pectoris with no obstructive coronary artery disease is associated with increased risks of major adverse cardiovascular events. Eur. Heart J. 2012, 33, 734–744. [Google Scholar] [CrossRef] [PubMed]

	



Sedlak, T.L.; Lee, M.; Izadnegahdar, M.; Merz, C.N.B.; Gao, M.; Humphries, K.H. Sex differences in clinical outcomes in patients with stable angina and no obstructive coronary artery disease. Am. Heart J. 2013, 166, 38–44. [Google Scholar] [CrossRef]

	



Lee, J.M.; Choi, K.H.; Hwang, D.; Park, J.; Jung, J.-H.; Kim, H.Y.; Jung, H.W.; Cho, Y.-K.; Yoon, H.-J.; Bin Song, Y.; et al. Prognostic Implication of Thermodilution Coronary Flow Reserve in Patients Undergoing Fractional Flow Reserve Measurement. JACC Cardiovasc. Interv. 2018, 11, 1423–1433. [Google Scholar] [CrossRef] [PubMed]

	



Pepine, C.J.; Anderson, R.D.; Sharaf, B.L.; Reis, S.E.; Smith, K.M.; Handberg, E.M.; Johnson, B.D.; Sopko, G.; Bairey Merz, C.N. Coronary microvascular reactivity to adenosine predicts adverse outcome in women evaluated for suspected ischemia results from the National Heart, Lung and Blood Institute WISE (Women s Ischemia. Syndrome Evaluation) study. J. Am. Coll. Cardiol. 2010, 55, 2825–2832. [Google Scholar] [CrossRef] [PubMed]

	



Murthy, V.L.; Naya, M.; Foster, C.R.; Gaber, M.; Hainer, J.; Klein, J.; Dorbala, S.; Blankstein, R.; Di Carli, M.F. Association between coronary vascular dysfunction and cardiac mortality in patients with and without diabetes mellitus. Circulation 2012, 126, 1858–1868. [Google Scholar] [CrossRef] [PubMed]

	



Del Buono, M.G.; La Vecchia, G.; Rinaldi, R.; Sanna, T.; Crea, F.; Montone, R.A. Myocardial infarction with nonobstructive coronary arteries: The need for precision medicine. Curr. Opin. Cardiol. 2022, 37, 481–487. [Google Scholar] [CrossRef]

	



Bryniarski, K.; Gasior, P.; Legutko, J.; Makowicz, D.; Kedziora, A.; Szolc, P.; Bryniarski, L.; Kleczynski, P.; Jang, I.-K. OCT Findings in MINOCA. J. Clin. Med. 2021, 10, 2759. [Google Scholar] [CrossRef]

	



Borzillo, I.; De Filippo, O.; Manai, R.; Bruno, F.; Ravetti, E.; Galanti, A.A.; Vergallo, R.; Porto, I.; De Ferrari, G.M.; D’ascenzo, F. Role of Intracoronary Imaging in Myocardial Infarction with Non-Obstructive Coronary Disease (MINOCA): A Review. J. Clin. Med. 2023, 12, 2129. [Google Scholar] [CrossRef]

	



Gudigar, A.; Nayak, S.; Samanth, J.; Raghavendra, U.A.J.A.; Barua, P.D.; Hasan, N.; Ciaccio, E.J.; Tan, R.-S.; Acharya, U.R. Recent Trends in Artificial Intelligence-Assisted Coronary Atherosclerotic Plaque Characterization. Int. J. Environ. Res. Public Health 2021, 18, 10003. [Google Scholar] [CrossRef]

	



Lewis, E.F.; Moye, L.A.; Rouleau, J.L.; Sacks, F.M.; Arnold, J.M.O.; Warnica, J.W.; Flaker, G.C.; Braunwald, E.; Pfeffer, M.A. Predictors of late development of heart failure in stable survivors of myocardial infarction: The CARE study. J. Am. Coll. Cardiol. 2003, 42, 1446–1453. [Google Scholar] [CrossRef]

	



Lewis, E.F.; Solomon, S.D.; Jablonski, K.A.; Rice, M.M.; Clemenza, F.; Hsia, J.; Maggioni, A.P.; Zabalgoitia, M.; Huynh, T.; Cuddy, T.E.; et al. Predictors of heart failure in patients with stable coronary artery disease: A PEACE study. Circ. Heart Fail. 2009, 2, 209–216. [Google Scholar] [CrossRef] [PubMed]

	



Bauters, C.; Deneve, M.; Tricot, O.; Meurice, T.; Lamblin, N.; CORONOR Investigators. Prognosis of patients with stable coronary artery disease (from the CORONOR study). Am. J. Cardiol. 2014, 113, 1142–1145. [Google Scholar] [CrossRef] [PubMed]

	



Lamblin, N.; Meurice, T.; Tricot, O.; de Groote, P.; Lemesle, G.; Bauters, C. First Hospitalization for Heart Failure in Outpatients with Stable Coronary Artery Disease: Determinants, Role of Incident Myocardial Infarction, and Prognosis. J. Card. Fail. 2018, 24, 815–822. [Google Scholar] [CrossRef]

	



Dhindsa, D.S.; Sandesara, P.B.; Shapiro, M.D.; Wong, N.D. The Evolving Understanding and Approach to Residual Cardiovascular Risk Management. Front. Cardiovasc. Med. 2020, 7, 88. [Google Scholar] [CrossRef] [PubMed]

	



Varenhorst, C.; Hasvold, P.; Johansson, S.; Janzon, M.; Albertsson, P.; Leosdottir, M.; Hambraeus, K.; James, S.; Jernberg, T.; Svennblad, B.; et al. Culprit and Nonculprit Recurrent Ischemic Events in Patients with Myocardial Infarction: Data From SWEDEHEART (Swedish Web System for Enhancement and Development of Evidence-Based Care in Heart Disease Evaluated According to Recommended Therapies). J. Am. Heart Assoc. 2018, 7, e007174. [Google Scholar] [CrossRef]

	



Yeh, R.W.; Secemsky, E.A.; Kereiakes, D.J.; Normand, S.-L.T.; Gershlick, A.H.; Cohen, D.J.; Spertus, J.A.; Steg, P.G.; Cutlip, D.E.; Rinaldi, M.J.; et al. Development and Validation of a Prediction Rule for Benefit and Harm of Dual Antiplatelet Therapy Beyond 1 Year After Percutaneous Coronary Intervention. JAMA 2016, 315, 1735–1749. [Google Scholar] [CrossRef]

	



Chichareon, P.; Modolo, R.; Kawashima, H.; Takahashi, K.; Kogame, N.; Chang, C.-C.; Tomaniak, M.; Ono, M.; Walsh, S.; Suryapranata, H.; et al. DAPT Score and the Impact of Ticagrelor Monotherapy During the Second Year After PCI. JACC Cardiovasc. Interv. 2020, 13, 634–646. [Google Scholar] [CrossRef]

	



Ueda, P.; Jernberg, T.; James, S.; Alfredsson, J.; Erlinge, D.; Omerovic, E.; Persson, J.; Ravn-Fischer, A.; Tornvall, P.; Svennblad, B.; et al. External Validation of the DAPT Score in a Nationwide Population. J. Am. Coll. Cardiol. 2018, 72, 1069–1078. [Google Scholar] [CrossRef]

	



Montalto, C.; Ferlini, M.; Casula, M.; Mandurino-Mirizzi, A.; Costa, F.; Leonardi, S.; Visconti, L.O. DAPT Score to Stratify Ischemic and Bleeding Risk after Percutaneous Coronary Intervention: An Updated Systematic Review, Meta-Analysis, and Meta-Regression of 100,211 Patients. Thromb. Haemost. 2021, 121, 687–689. [Google Scholar] [CrossRef]

	



Costa, F.; van Klaveren, D.; James, S.; Heg, D.; Räber, L.; Feres, F.; Pilgrim, T.; Hong, M.-K.; Kim, H.-S.; Colombo, A.; et al. Derivation and validation of the predicting bleeding complications in patients undergoing stent implantation and subsequent dual antiplatelet therapy (PRECISE-DAPT) score: A pooled analysis of individual-patient datasets from clinical trials. Lancet 2017, 389, 1025–1034. [Google Scholar] [CrossRef]

	



Clifford, C.R.; Boudreau, R.; Visintini, S.; Orr, N.; Fu, A.Y.N.; Malhotra, N.; Barry, Q.; So, D.Y.F. The association of PRECISE-DAPT score with ischaemic outcomes in patients taking dual antiplatelet therapy following percutaneous coronary intervention: A meta-analysis. Eur. Heart J.—Cardiovasc. Pharmacother. 2022, 8, 511–518. [Google Scholar] [CrossRef] [PubMed]

	



Lindholm, D.; Sarno, G.; Erlinge, D.; Svennblad, B.; Hasvold, L.P.; Janzon, M.; Jernberg, T.; James, S.K. Combined association of key risk factors on ischaemic outcomes and bleeding in patients with myocardial infarction. Heart 2019, 105, 1175–1181. [Google Scholar] [CrossRef] [PubMed]

	



Bhatt, D.L.; Eagle, K.A.; Ohman, E.M.; Hirsch, A.T.; Goto, S.; Mahoney, E.M.; Wilson, P.W.; Alberts, M.J.; D’Agostino, R.; Liau, C.S.; et al. Comparative determinants of 4-year cardiovascular event rates in stable outpatients at risk of or with atherothrombosis. JAMA 2010, 304, 1350–1357. [Google Scholar] [CrossRef] [PubMed]

	



Stone, G.W.; Maehara, A.; Lansky, A.J.; de Bruyne, B.; Cristea, E.; Mintz, G.S.; Mehran, R.; McPherson, J.; Farhat, N.; Marso, S.P.; et al. A Prospective Natural-History Study of Coronary Atherosclerosis. N. Engl. J. Med. 2011, 364, 226–235. [Google Scholar] [CrossRef]

	



Prati, F.; Romagnoli, E.; Gatto, L.; La Manna, A.; Burzotta, F.; Ozaki, Y.; Marco, V.; Boi, A.; Fineschi, M.; Fabbiocchi, F.; et al. Relationship between coronary plaque morphology of the left anterior descending artery and 12 months clinical outcome: The CLIMA study. Eur. Heart J. 2020, 41, 383–391. [Google Scholar] [CrossRef]

	



Chow, C.K.; Jolly, S.; Rao-Melacini, P.; Fox, K.A.; Anand, S.S.; Yusuf, S. Association of Diet, Exercise, and Smoking Modification with Risk of Early Cardiovascular Events after Acute Coronary Syndromes. Circulation 2010, 121, 750–758. [Google Scholar] [CrossRef]

	



Booth, J.N.; Levitan, E.B.; Brown, T.M.; Farkouh, M.E.; Safford, M.M.; Muntner, P. Effect of Sustaining Lifestyle Modifications (Nonsmoking, Weight Reduction, Physical Activity, and Mediterranean Diet) after Healing of Myocardial Infarction, Percutaneous Intervention, or Coronary Bypass (from the REasons for Geographic and Racial Differences in Stroke Study). Am. J. Cardiol. 2014, 113, 1933–1940. [Google Scholar]

	



Giannuzzi, P.; Temporelli, P.L.; Marchioli, R.; Maggioni, A.P.; Balestroni, G.; Ceci, V.; Chieffo, C.; Gattone, M.; Griffo, R.; Schweiger, C.; et al. Global secondary prevention strategies to limit event recurrence after myocardial infarction: Results of the GOSPEL study, a multicenter, randomized controlled trial from the Italian Cardiac Rehabilitation Network. Arch. Intern. Med. 2008, 168, 21942204. [Google Scholar] [CrossRef]

	



Visseren, F.L.J.; Mach, F.; Smulders, Y.M.; Carballo, D.; Koskinas, K.C.; Bäck, M.; Benetos, A.; Biffi, A.; Boavida, J.M.; Capodanno, D.; et al. 2021 ESC Guidelines on cardiovascular disease prevention in clinical practice. Eur. Heart J. 2021, 42, 3227–3337. [Google Scholar] [CrossRef]

	



Wood, D.; Kotseva, K.; Connolly, S.; Jennings, C.; Mead, A.; Jones, J.; Holden, A.; De Bacquer, D.; Collier, T.; De Backer, G.; et al. Nurse-coordinated multidisciplinary, family-based cardiovascular disease prevention programme (EUROACTION) for patients with coronary heart disease and asymptomatic individuals at high risk of cardiovascular disease: A paired, cluster-randomised controlled trial. Lancet 2008, 371, 1999–2012. [Google Scholar]

	



Clar, C.; Oseni, Z.; Flowers, N.; Keshtkar-Jahromi, M.; Rees, K. Influenza vaccines for preventing cardiovascular disease. Cochrane Database Syst. Rev. 2015, 5, CD005050. [Google Scholar]

	



Peterson, P.N. JAHA Spotlight on Psychosocial Factors and Cardiovascular Disease. J. Am. Heart Assoc. 2020, 9, e017112. [Google Scholar] [CrossRef] [PubMed]

	



Rozanski, A.; Blumenthal, J.A.; Kaplan, J. Impact of Psychological Factors on the Pathogenesis of Cardiovascular Disease and Implications for Therapy. Circulation 1999, 99, 2192–2217. [Google Scholar] [CrossRef] [PubMed]

	



Powell-Wiley, T.M.; Baumer, Y.; Baah, F.O.; Baez, A.S.; Farmer, N.; Mahlobo, C.T.; Pita, M.A.; Potharaju, K.A.; Tamura, K.; Wallen, G.R. Social Determinants of Cardiovascular Disease. Circ. Res. 2022, 130, 782–799. [Google Scholar] [CrossRef]

	



Richards, S.H.; Anderson, L.; Jenkinson, C.E.; Whalley, B.; Rees, K.; Davies, P.; Bennett, P.; Liu, Z.; West, R.; Thompson, D.R.; et al. Psychological interventions for coronary heart disease: Cochrane systematic review and meta-analysis. Eur. J. Prev. Cardiol. 2018, 25, 247–259. [Google Scholar] [CrossRef]

	



Rutledge, T.; Redwine, L.S.; Linke, S.E.; Mills, P.J. A Meta-Analysis of Mental Health Treatments and Cardiac Rehabilitation for Improving Clinical Outcomes and Depression among Patients with Coronary Heart Disease. Psychosom. Med. 2013, 75, 335–349. [Google Scholar] [CrossRef]

	



Rahimi, K.; MacMahon, S. Blood pressure management in the 21st century: Maximizing gains and minimizing waste. Circulation 2013, 128, 2283–2285. [Google Scholar] [CrossRef]

	



Ettehad, D.; Emdin, C.A.; Kiran, A.; Anderson, S.G.; Callender, T.; Emberson, J.; Chalmers, J.; Rodgers, A.; Rahimi, K. Blood pressure lowering for prevention of cardiovascular disease and death: A systematic review and meta-analysis. Lancet 2016, 387, 957–967. [Google Scholar] [CrossRef]

	



Williams, B.; Mancia, G.; Spiering, W.; Agabiti Rosei, E.; Azizi, M.; Burnier, M.; Clement, D.L.; Coca, A.; de Simone, G.; Dominiczak, A.; et al. 2018 ESC/ESH Guidelines for the management of arterial hypertension. Eur. Heart J. 2018, 39, 3021–3104. [Google Scholar] [CrossRef]

	



Fried, L.F.; Emanuele, N.; Zhang, J.H.; Brophy, M.; Conner, T.A.; Duckworth, W.; Leehey, D.J.; McCullough, P.A.; O’Connor, T.; Palevsky, P.M.; et al. Combined Angiotensin Inhibition for the Treatment of Diabetic Nephropathy. N. Engl. J. Med. 2013, 369, 1892–1903. [Google Scholar] [CrossRef]

	



Collet, J.P.; Thiele, H.; Barbato, E.; Barthélémy, O.; Bauersachs, J.; Bhatt, D.L.; Dendale, P.; Dorobantu, M.; Edvardsen, T.; Folliguet, T.; et al. 2020 ESC Guidelines for the management of acute coronary syndromes in patients presenting without persistent ST-segment elevation. Eur. Heart J. 2021, 42, 1289–1367. [Google Scholar] [CrossRef] [PubMed]

	



Capodanno, D.; Bhatt, D.L.; Eikelboom, J.W.; Fox, K.A.A.; Geisler, T.; Gibson, C.M.; Gonzalez-Juanatey, J.R.; James, S.; Lopes, R.D.; Mehran, R.; et al. Dual-pathway inhibition for secondary and tertiary antithrombotic prevention in cardiovascular disease. Nat. Rev. Cardiol. 2020, 17, 242–257. [Google Scholar] [CrossRef] [PubMed]

	



Steg, P.G.; Bhatt, D.L.; Simon, T.; Fox, K.; Mehta, S.R.; Harrington, R.A.; Held, C.; Andersson, M.; Himmelmann, A.; Ridderstråle, W.; et al. Ticagrelor in Patients with Stable Coronary Disease and Diabetes. N. Engl. J. Med. 2019, 381, 1309–1320. [Google Scholar] [CrossRef]

	



Bhatt, D.L.; Steg, P.G.; Mehta, S.R.; Leiter, L.A.; Simon, T.; Fox, K.; Held, C.; Andersson, M.; Himmelmann, A.; Ridderstråle, W.; et al. Ticagrelor in patients with diabetes and stable coronary artery disease with a history of previous percutaneous coronary intervention (THEMIS-PCI): A phase 3, placebo-controlled, randomised trial. Lancet 2019, 394, 1169–1180. [Google Scholar] [CrossRef] [PubMed]

	



Vranckx, P.; Valgimigli, M.; Jüni, P.; Hamm, C.; Steg, P.G.; Heg, D.; van Es, G.A.; McFadden, E.P.; Onuma, Y.; van Meijeren, C.; et al. Ticagrelor plus aspirin for 1 month, followed by ticagrelor monotherapy for 23 months vs aspirin plus clopidogrel or ticagrelor for 12 months, followed by aspirin monotherapy for 12 months after implantation of a drug-eluting stent: A multicentre, open-label, randomised superiority trial. Lancet 2018, 392, 940–949. [Google Scholar] [CrossRef]

	



Hindricks, G.; Potpara, T.; Dagres, N.; Arbelo, E.; Bax, J.J.; Blomström-Lundqvist, C.; Boriani, G.; Castella, M.; Dan, G.A.; Dilaveris, P.E.; et al. 2020 ESC Guidelines for the diagnosis and management of atrial fibrillation developed in collaboration with the European Association for Cardio-Thoracic Surgery (EACTS): The Task Force for the diagnosis and management of atrial fibrillation of the European Society of Cardiology (ESC) Developed with the special contribution of the European Heart Rhythm Association (EHRA) of the ESC. Eur. Heart J. 2021, 42, 373–498. [Google Scholar]

	



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. Eur. Heart J. 2020, 41, 111–188. [Google Scholar] [CrossRef]

	



Baigent, C.; Keech, A.; Kearney, P.M.; Blackwell, L.; Buck, G.; Pollicino, C.; Kirby, A.; Sourjina, T.; Peto, R.; Collins, R.; et al. Efficacy and safety of cholesterol-lowering treatment: Prospective meta-analysis of data from 90,056 participants in 14 randomised trials of statins. Lancet 2005, 366, 1267–1278. [Google Scholar]

	



Cholesterol Treatment Trialists’ (CTT) Collaboration; Baigent, C.; Blackwell, L.; Emberson, J.; Holland, L.E.; Reith, C.; Bhala, N.; Peto, R.; Barnes, E.H.; Keech, A.; et al. Efficacy and safety of more intensive lowering of LDL cholesterol: A meta-analysis of data from 170,000 participants in 26 randomised trials. Lancet 2010, 376, 16701681. [Google Scholar] [CrossRef]

	



Bhatt, D.L.; Steg, P.G.; Miller, M.; Brinton, E.A.; Jacobson, T.A.; Ketchum, S.B.; Doyle, R.T., Jr.; Juliano, R.A.; Jiao, L.; Granowitz, C.; et al. Cardiovascular Risk Reduction with Icosapent Ethyl for Hypertriglyceridemia. N. Engl. J. Med. 2019, 380, 11–22. [Google Scholar] [CrossRef]

	



Kronenberg, F.; Mora, S.; Stroes, E.S.G.; Ference, B.A.; Arsenault, B.J.; Berglund, L.; Dweck, M.R.; Koschinsky, M.; Lambert, G.; Mach, F.; et al. Lipoprotein(a) in atherosclerotic cardiovascular disease and aortic stenosis: A European Atherosclerosis Society consensus statement. Eur. Heart J. 2022, 43, 3925–3946. [Google Scholar] [CrossRef] [PubMed]

	



Cosentino, F.; Grant, P.J.; Aboyans, V.; Bailey, C.J.; Ceriello, A.; Delgado, V.; Federici, M.; Filippatos, G.; Grobbee, D.E.; Hansen, T.B.; et al. 2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD. Eur. Heart J. 2020, 41, 255–323. [Google Scholar] [CrossRef] [PubMed]

	



Perkovic, V.; Jardine, M.J.; Neal, B.; Bompoint, S.; Heerspink, H.J.L.; Charytan, D.M.; Edwards, R.; Agarwal, R.; Bakris, G.; Bull, S.; et al. Canagliflozin and Renal Outcomes in Type 2 Diabetes and Nephropathy. N. Engl. J. Med. 2019, 380, 2295–2306. [Google Scholar] [CrossRef] [PubMed]

	



Wiviott, S.D.; Raz, I.; Bonaca, M.P.; Mosenzon, O.; Kato, E.T.; Cahn, A.; Silverman, M.G.; Zelniker, T.A.; Kuder, J.F.; Murphy, S.A.; et al. Dapagliflozin and Cardiovascular Outcomes in Type 2 Diabetes. N. Engl. J. Med. 2019, 380, 347–357. [Google Scholar] [CrossRef] [PubMed]

	



Marso, S.P.; Daniels, G.H.; Brown-Frandsen, K.; Kristensen, P.; Mann, J.F.E.; Nauck, M.A.; Nissen, S.E.; Pocock, S.; Poulter, N.R.; Ravn, L.S.; et al. Liraglutide and Cardiovascular Outcomes in Type 2 Diabetes. N. Engl. J. Med. 2016, 375, 311–322. [Google Scholar] [CrossRef] [PubMed]

	



Marso, S.P.; Bain, S.C.; Consoli, A.; Eliaschewitz, F.G.; Jódar, E.; Leiter, L.A.; Lingvay, I.; Rosenstock, J.; Seufert, J.; Warren, M.L.; et al. Semaglutide and Cardiovascular Outcomes in Patients with Type 2 Diabetes. N. Engl. J. Med. 2016, 375, 1834–1844. [Google Scholar] [CrossRef]

	



Hernandez, A.F.; Green, J.B.; Janmohamed, S.; D’Agostino, R.B.; Granger, C.B.; Jones, N.P.; Leiter, L.A.; Rosenberg, A.E.; Sigmon, K.N.; Somerville, M.C.; et al. Albiglutide and cardiovascular outcomes in patients with type 2 diabetes and cardiovascular disease (Harmony Outcomes): A double-blind, randomised placebo-controlled trial. Lancet 2018, 392, 1519–1529. [Google Scholar] [CrossRef]

	



ElSayed, N.A.; Aleppo, G.; Aroda, V.R.; Bannuru, R.R.; Brown, F.M.; Bruemmer, D.; Collins, B.S.; Hilliard, M.E.; Isaacs, D.; Johnson, E.L.; et al. 9. Pharmacologic Approaches to Glycemic Treatment: Standards of Care in Diabetes—2023. Diabetes Care 2023, 46, S140–S157. [Google Scholar] [CrossRef]

	



Younossi, Z.M.; Anstee, Q.M.; Marietti, M.; Hardy, T.; Henry, L.; Eslam, M.; George, J.; Bugianesi, E. Global burden of NAFLD and NASH: Trends, predictions, risk factors and prevention. Nat. Rev. Gastroenterol. Hepatol. 2018, 15, 11–20. [Google Scholar] [CrossRef]

	



Alon, L.; Corica, B.; Raparelli, V.; Cangemi, R.; Basili, S.; Proietti, M.; Romiti, G.F. Risk of cardiovascular events in patients with non-alcoholic fatty liver disease: A systematic review and meta-analysis. Eur. J. Prev. Cardiol. 2022, 29, 938–946. [Google Scholar] [CrossRef]

	



Hassen, G.; Singh, A.; Belete, G.; Jain, N.; De la Hoz, I.; Camacho-Leon, G.P.; Dargie, N.K.; Carrera, K.G.; Alemu, T.; Jhaveri, S.; et al. Nonalcoholic Fatty Liver Disease: An Emerging Modern-Day Risk Factor for Cardiovascular Disease. Cureus 2022, 14, e25495. [Google Scholar] [CrossRef] [PubMed]

	



Duell, P.B.; Welty, F.K.; Miller, M.; Chait, A.; Hammond, G.; Ahmad, Z.; Cohen, D.E.; Horton, J.D.; Pressman, G.S.; Toth, P.P.; et al. Nonalcoholic Fatty Liver Disease and Cardiovascular Risk: A Scientific Statement from the American Heart Association. Arterioscler. Thromb. Vasc. Biol. 2022, 42, e168–e185. [Google Scholar] [CrossRef] [PubMed]

	



Chalasani, N.; Younossi, Z.; LaVine, J.E.; Charlton, M.; Cusi, K.; Rinella, M.; Harrison, S.A.; Brunt, E.M.; Sanyal, A.J. The diagnosis and management of nonalcoholic fatty liver disease: Practice guidance from the American Association for the Study of Liver Diseases. Hepatology 2018, 67, 328–357. [Google Scholar] [CrossRef]

	



Armstrong, M.J.; Gaunt, P.; Aithal, G.P.; Barton, D.; Hull, D.; Parker, R.; Hazlehurst, J.M.; Guo, K.; Abouda, G.; Aldersley, M.A.; et al. Liraglutide safety and efficacy in patients with non-alcoholic steatohepatitis (LEAN): A multicentre, double-blind, randomised, placebo-controlled phase 2 study. Lancet 2016, 387, 679–690. [Google Scholar] [CrossRef]

	



Newsome, P.N.; Buchholtz, K.; Cusi, K.; Linder, M.; Okanoue, T.; Ratziu, V.; Sanyal, A.J.; Sejling, A.-S.; Harrison, S.A. A Placebo-Controlled Trial of Subcutaneous Semaglutide in Nonalcoholic Steatohepatitis. N. Engl. J. Med. 2021, 384, 1113–1124. [Google Scholar] [CrossRef] [PubMed]

	



Cho, Y.; Rhee, H.; Kim, Y.-E.; Lee, M.; Lee, B.-W.; Kang, E.S.; Cha, B.-S.; Choi, J.-Y.; Lee, Y.-H. Ezetimibe combination therapy with statin for non-alcoholic fatty liver disease: An open-label randomized controlled trial (ESSENTIAL study). BMC Med. 2022, 20, 93. [Google Scholar] [CrossRef] [PubMed]

	



Arroyo-Espliguero, R.; Avanzas, P.; Quiles, J.; Kaski, J.C. Predictive value of coronary artery stenoses and C-reactive protein levels in patients with stable coronary artery disease. Atherosclerosis 2009, 204, 239–243. [Google Scholar] [CrossRef]

	



Libby, P. Inflammation in Atherosclerosis—No Longer a Theory. Clin. Chem. 2021, 67, 131–142. [Google Scholar] [CrossRef]

	



Lawler, P.R.; Bhatt, D.L.; Godoy, L.C.; Lüscher, T.F.; Bonow, R.O.; Verma, S.; Ridker, P.M. Targeting cardiovascular inflammation: Next steps in clinical translation. Eur. Heart J. 2021, 42, 113–131. [Google Scholar] [CrossRef]

	



Koenig, W. High-sensitivity C-reactive protein and atherosclerotic disease: From improved risk prediction to risk-guided therapy. Int. J. Cardiol. 2013, 168, 5126–5134. [Google Scholar] [CrossRef]

	



Bohula, E.A.; Giugliano, R.P.; Cannon, C.P.; Zhou, J.; Murphy, S.A.; White, J.A.; Tershakovec, A.M.; Blazing, M.A.; Braunwald, E. Achievement of dual low-density lipo- protein cholesterol and high-sensitivity C-reactive protein targets more frequent with the addition of ezetimibe to simvastatin and associated with better outcomes in IMPROVE-IT. Circulation 2015, 132, 1224–1233. [Google Scholar] [CrossRef] [PubMed]

	



Bohula, E.A.; Giugliano, R.P.; Leiter, L.A.; Verma, S.; Park, J.G.; Sever, P.S.; Lira Pineda, A.; Honarpour, N.; Wang, H.; Murphy, S.A.; et al. Inflammatory and cholesterol risk in the FOURIER trial. Circulation 2018, 138, 131–140. [Google Scholar] [CrossRef] [PubMed]

	



Ridker, P.M.; MacFadyen, J.G.; Thuren, T.; Everett, B.M.; Libby, P.; Glynn, R.J.; Ridker, P.; Lorenzatti, A.; Krum, H.; Varigos, J.; et al. Effect of interleukin-1beta inhibition with canakinumab on incident lung cancer in patients with atherosclerosis: Exploratory results from a randomised, double-blind, placebo-controlled trial. Lancet 2017, 390, 1833–1842. [Google Scholar] [CrossRef] [PubMed]

	



Ridker, P.M.; Everett, B.M.; Pradhan, A.; MacFadyen, J.G.; Solomon, D.H.; Zaharris, E.; Mam, V.; Hasan, A.; Rosenberg, Y.; Iturriaga, E.; et al. Low-Dose Methotrexate for the Prevention of Atherosclerotic Events. N. Engl. J. Med. 2018, 380, 752–762. [Google Scholar] [CrossRef] [PubMed]

	



Nidorf, S.M.; Fiolet, A.T.L.; Mosterd, A.; Eikelboom, J.W.; Schut, A.; Opstal, T.S.J.; The, S.H.K.; Xu, X.-F.; Ireland, M.A.; Lenderink, T.; et al. Colchicine in Patients with Chronic Coronary Disease. N. Engl. J. Med. 2020, 383, 1838–1847. [Google Scholar] [CrossRef]

	



Knuuti, J.; Ballo, H.; Juarez-Orozco, L.E.; Saraste, A.; Kolh, P.; Rutjes, A.W.S.; Jüni, P.; Windecker, S.; Bax, J.J.; Wijns, W. The performance of non-invasive tests to rule-in and rule-out significant coronary artery stenosis in patients with stable angina: A meta-analysis focused on post-test disease probability. Eur. Heart J. 2018, 39, 3322–3330. [Google Scholar] [CrossRef]

	



Diamond, G.A.; Forrester, J.S. Analysis of Probability as an Aid in the Clinical Diagnosis of Coronary-Artery Disease. N. Engl. J. Med. 1979, 300, 1350–1358. [Google Scholar] [CrossRef]

	



Foldyna, B.; Udelson, J.E.; Karady, J.; Banerji, D.; Lu, M.T.; Mayrhofer, T.; Bittner, D.O.; Meyersohn, N.M.; Emami, H.; Genders, T.S.S.; et al. Pretest probability for patients with suspected obstructive coronary artery disease: Re-evaluating Diamond-Forrester for the contemporary era and clinical implications: Insights from the PROMISE trial. Eur. Heart J. Cardiovasc. Imaging 2018, 20, 574–581. [Google Scholar] [CrossRef]

	



Adamson, P.D.; Newby, D.E.; Hill, C.L.; Coles, A.; Douglas, P.S.; Fordyce, C.B. Comparison of International Guidelines for Assessment of Suspected Stable Angina: Insights from the PROMISE and SCOT-HEART. JACC Cardiovasc. Imaging 2018, 11, 1301–1310. [Google Scholar] [CrossRef]

	



Juarez-Orozco, L.E.; Saraste, A.; Capodanno, D.; Prescott, E.; Ballo, H.; Bax, J.J.; Wijns, W.; Knuuti, J. Impact of a decreasing pre-test probability on the performance of diagnostic tests for coronary artery disease. Eur. Heart J.—Cardiovasc. Imaging 2019, 20, 1198–1207. [Google Scholar] [CrossRef]

	



Tonino, P.A.L.; De Bruyne, B.; Pijls, N.H.J.; Siebert, U.; Ikeno, F.; van’t Veer, M.; Klauss, V.; Manoharan, G.; Engstrøm, T.; Oldroyd, K.G.; et al. Fractional flow reserve versus angiography for guiding percutaneous coronary intervention. N. Engl. J. Med. 2009, 360, 213–224. [Google Scholar] [CrossRef]

	



De Maria, G.L.; Garcia-Garcia, H.M.; Scarsini, R.; Hideo-Kajita, A.; López, N.G.; Leone, A.M.; Sarno, G.; Daemen, J.; Shlofmitz, E.; Jeremias, A.; et al. Novel Indices of Coronary Physiology: Do We Need Alternatives to Fractional Flow Reserve? Circ. Cardiovasc. Interv. 2020, 13, e008487. [Google Scholar] [CrossRef]

	



Neumann, F.J.; Sousa-Uva, M.; Ahlsson, A.; Alfonso, F.; Banning, A.P.; Benedetto, U.; Byrne, R.A.; Collet, J.P.; Falk, V.; Head, S.J.; et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur. Heart J. 2019, 40, 87–165. [Google Scholar] [CrossRef]

	



Committee Members; Gibbons, R.J.; Balady, G.J.; Bricker, J.T.; Chaitman, B.R.; Fletcher, G.F.; Froelicher, V.F.; Mark, D.B.; McCallister, B.D.; Mooss, A.N.; et al. ACC/AHA 2002 guideline update for exercise testing: Summary article: A report of the American College of Cardiology/American Heart Association Task Force on Practice Guidelines (Committee to Update the 1997 Exercise Testing Guidelines). Circulation 2002, 106, 1883–1892. [Google Scholar] [CrossRef]

	



Hecht, H.S.; Narula, J.; Fearon, W.F. Fractional Flow Reserve and Coronary Computed Tomographic Angiography: A Review and Critical Analysis. Circ. Res. 2016, 119, 300–316. [Google Scholar] [CrossRef] [PubMed]

	



Mittal, T.K.; Hothi, S.S.; Venugopal, V.; Taleyratne, J.; O’brien, D.; Adnan, K.; Sehmi, J.; Daskalopoulos, G.; Deshpande, A.; Elfawal, S.; et al. The Use and Efficacy of FFR-CT: Real-World Multicenter Audit of Clinical Data with Cost Analysis. JACC Cardiovasc Imaging. JACC Cardiovasc. Imaging 2023, 16, 1056–1065. [Google Scholar] [CrossRef] [PubMed]

	



Bertoldi, E.G.; Stella, S.F.; Rohde, L.E.P.; Polanczyk, C.A. Cost-effectiveness of anatomical and functional test strategies for stable chest pain: Public health perspective from a middle-income country. BMJ Open 2017, 7, e012652. [Google Scholar] [CrossRef]

	



Karády, J.; Mayrhofer, T.; Ivanov, A.; Foldyna, B.; Lu, M.T.; Ferencik, M.; Pursnani, A.; Salerno, M.; Udelson, J.E.; Mark, D.B.; et al. Cost-effectiveness Analysis of Anatomic vs Functional Index Testing in Patients With Low-Risk Stable Chest Pain. JAMA Netw. Open 2020, 3, e2028312. [Google Scholar] [CrossRef] [PubMed]

	



van Waardhuizen, C.N.; Khanji, M.Y.; Genders, T.S.; Ferket, B.S.; Fleischmann, K.E.; Hunink, M.M.; Petersen, S.E. Comparative cost-effectiveness of non-invasive imaging tests in patients presenting with chronic stable chest pain with suspected coronary artery disease: A systematic review. Eur. Heart J.—Qual. Care Clin. Outcomes 2016, 2, 245–260. [Google Scholar] [CrossRef]

	



Nazir, M.S.; Rodriguez-Guadarrama, Y.; Rua, T.; Bui, K.H.; Gola, A.B.; Chiribiri, A.; McCrone, P.; Plein, S.; Pennington, M. Cost-effectiveness in diagnosis of stable angina patients: A decision-analytical modelling approach. Open Heart 2022, 9, e001700. [Google Scholar] [CrossRef]

	



Fox, K.A.; Clayton, T.C.; Damman, P.; Pocock, S.J.; de Winter, R.J.; Tijssen, J.G.; Lagerqvist, B.; Wallentin, L. Long-Term Outcome of a Routine versus Selective Invasive Strategy in Patients With Non–ST-Segment Elevation Acute Coronary Syndrome: A Meta-Analysis of Individual Patient Data. J. Am. Coll. Cardiol. 2010, 55, 2435–2445. [Google Scholar] [CrossRef] [PubMed]

	



Bavry, A.A.; Kumbhani, D.J.; Rassi, A.N.; Bhatt, D.L.; Askari, A.T. Benefit of Early Invasive Therapy in Acute Coronary Syndromes: A Meta-Analysis of Contemporary Randomized Clinical Trials. J. Am. Coll. Cardiol. 2006, 48, 1319–1325. [Google Scholar] [CrossRef] [PubMed]

	



Boden, W.E.; O’Rourke, R.A.; Teo, K.K.; Hartigan, P.M.; Maron, D.J.; Kostuk, W.J.; Knudtson, M.; Dada, M.; Casperson, P.; Harris, C.L.; et al. Optimal Medical Therapy with or without PCI for Stable Coronary Disease. N. Engl. J. Med. 2007, 356, 1503–1516. [Google Scholar] [CrossRef] [PubMed]

	



BARI 2D Study Group; Frye, R.L.; August, P.; Brooks, M.M.; Hardison, R.M.; Kelsey, S.F.; MacGregor, J.M.; Orchard, T.J.; Chaitman, B.R.; Genuth, S.M.; et al. A Randomized Trial of Therapies for Type 2 Diabetes and Coronary Artery Disease. N. Engl. J. Med. 2009, 360, 2503–2515. [Google Scholar] [CrossRef]

	



De Bruyne, B.; Pijls, N.H.; Kalesan, B.; Barbato, E.; Tonino, P.A.; Piroth, Z.; Jagic, N.; Mobius-Winckler, S.; Rioufol, G.; Witt, N.; et al. Fractional Flow Reserve–Guided PCI versus Medical Therapy in Stable Coronary Disease. N. Engl. J. Med. 2012, 367, 991–1001. [Google Scholar] [CrossRef]

	



Al-Lamee, R.; Thompson, D.; Dehbi, H.-M.; Sen, S.; Tang, K.; Davies, J.; Keeble, T.; Mielewczik, M.; Kaprielian, R.; Malik, I.S.; et al. Percutaneous coronary intervention in stable angina (ORBITA): A double-blind, randomised controlled trial. Lancet 2018, 391, 31–40. [Google Scholar] [CrossRef]

	



Maron, D.J.; Hochman, J.S.; Reynolds, H.R.; Bangalore, S.; O’Brien, S.M.; Boden, W.E.; Chaitman, B.R.; Senior, R.; López-Sendón, J.; Alexander, K.P.; et al. Initial invasive or conservative strategy for stable coronary disease. N. Engl. J. Med. 2020, 382, 1395–1407. [Google Scholar] [CrossRef]

	



Hochman, J.S.; Anthopolos, R.; Reynolds, H.R.; Bangalore, S.; Xu, Y.; O’brien, S.M.; Mavromichalis, S.; Chang, M.; Contreras, A.; Rosenberg, Y.; et al. Survival After Invasive or Conservative Management of Stable Coronary Disease. Circulation 2023, 147, 8–19. [Google Scholar] [CrossRef]

	



Bainey, K.R.; Engstrøm, T.; Smits, P.C.; Gershlick, A.H.; James, S.K.; Storey, R.F.; Wood, D.A.; Mehran, R.; Cairns, J.A.; Mehta, S.R. Complete vs culprit-lesion-only revascularization for ST-segment elevation myocardial infarction: A systematic review and meta-analysis. JAMA Cardiol. 2020, 5, 881–888. [Google Scholar] [CrossRef]

	



Writing Committee Members; Lawton, J.S.; Tamis-Holland, J.E.; Bangalore, S.; Bates, E.R.; Beckie, T.M.; Bischoff, J.M.; Bittl, J.A.; Cohen, M.G.; DiMaio, J.M.; et al. 2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization: A Report of the American College of Cardiology/American Heart Association Joint Committee on Clinical Practice Guidelines. J. Am. Coll. Cardiol. 2022, 79, e21–e129. [Google Scholar]

	



Puymirat, E.; Cayla, G.; Simon, T.; Steg, P.G.; Montalescot, G.; Durand-Zaleski, I.; le Bras, A.; Gallet, R.; Khalife, K.; Morelle, J.-F.; et al. Multivessel PCI Guided by FFR or Angiography for Myocardial Infarction. N. Engl. J. Med. 2021, 385, 297–308. [Google Scholar] [CrossRef] [PubMed]

	



Elbadawi, A.; Dang, A.T.; Hamed, M.; Eid, M.; Prakash Hiriyur Prakash, M.; Saleh, M.; Gad, M.; Mamas, M.A. FFR-Versus Angiography-Guided Revascularization for Nonculprit Stenosis in STEMI and Multivessel Disease. A Network Meta-Analysis. J. Am. Coll. Cardiovasc. Interv. 2022, 15, 656–666. [Google Scholar] [CrossRef] [PubMed]

	



Velazquez, E.J.; Lee, K.L.; Deja, M.A.; Jain, A.; Sopko, G.; Marchenko, A.; Ali, I.S.; Pohost, G.; Gradinac, S.; Abraham, W.T.; et al. Coronary-Artery Bypass Surgery in Patients with Left Ventricular Dysfunction. N. Engl. J. Med. 2011, 364, 1607–1616. [Google Scholar] [CrossRef] [PubMed]

	



Perera, D.; Clayton, T.; O’kane, P.D.; Greenwood, J.P.; Weerackody, R.; Ryan, M.; Morgan, H.P.; Dodd, M.; Evans, R.; Canter, R.; et al. Percutaneous Revascularization for Ischemic Left Ventricular Dysfunction. N. Engl. J. Med. 2022, 387, 1351–1360. [Google Scholar] [CrossRef] [PubMed]

	



Hong, S.-J.; Mintz, G.S.; Ahn, C.-M.; Kim, J.-S.; Kim, B.-K.; Ko, Y.-G.; Kang, T.-S.; Kang, W.-C.; Kim, Y.H.; Hur, S.-H.; et al. Effect of Intravascular Ultrasound–Guided Drug-Eluting Stent Implantation: 5-Year Follow-Up of the IVUS-XPL Randomized Trial. JACC Cardiovasc. Interv. 2020, 13, 62–71. [Google Scholar] [CrossRef]

	



Gao, X.-F.; Ge, Z.; Kong, X.-Q.; Kan, J.; Han, L.; Lu, S.; Tian, N.-L.; Lin, S.; Lu, Q.-H.; Wang, X.-Y.; et al. 3-Year Outcomes of the ULTIMATE Trial Comparing Intravascular Ultrasound Versus Angiography-Guided Drug-Eluting Stent Implantation. JACC Cardiovasc. Interv. 2021, 14, 247–257. [Google Scholar] [CrossRef]

	



Jakabčin, J.; Špaček, R.; Bystroň, M.; Kvašňák, M.; Jager, J.; Veselka, J.; Kala, P.; Červinka, P. Long term health outcome and mortality evaluation after invasive coronary treatment using drug eluting stents with or without the IVUS guidance. Randomized control trial. HOME DES IVUS. Catheter. Cardiovasc. Interv. 2010, 75, 578–583. [Google Scholar] [CrossRef]

	



Chieffo, A.; Latib, A.; Caussin, C.; Presbitero, P.; Galli, S.; Menozzi, A.; Varbella, F.; Mauri, F.; Valgimigli, M.; Arampatzis, C.; et al. A prospective, randomized trial of intravascular-ultrasound guided compared to angiography guided stent implantation in complex coronary lesions: The AVIO trial. Am. Heart J. 2013, 165, 65–72. [Google Scholar] [CrossRef]

	



Silvain, J.; Lattuca, B.; Beygui, F.; Motovska, Z.; Dillinger, J.-G.; Boueri, Z.; Brunel, P.; Lhermusier, T.; Pouillot, C.; Larrieu-Ardilouze, E.; et al. Ticagrelor versus clopidogrel in elective percutaneous coronary intervention (ALPHEUS): A randomised, open-label, phase 3b trial. Lancet 2020, 396, 1737–1744. [Google Scholar] [CrossRef]

	



Mehilli, J.; Baquet, M.; Hochholzer, W.; Mayer, K.; Tesche, C.; Aradi, D.; Xu, Y.; Thienel, M.; Gschwendtner, S.; Zadrozny, M.; et al. Randomized Comparison of Intensified and Standard P2Y12-Receptor-Inhibition Before Elective Percutaneous Coronary Intervention: The SASSICAIA Trial. Circ. Cardiovasc. Interv. 2020, 13, e008649. [Google Scholar] [CrossRef]

	



Shepperd, S.; Lannin, N.A.; Clemson, L.M.; McCluskey, A.; Cameron, I.D.; Barras, S.L. Discharge planning from hospital to home. Cochrane Database Syst. Rev. 2013. [Google Scholar] [CrossRef]

	



Lucà, F.; Oliva, F.; Rao, C.M.; Abrignani, M.G.; Amico, A.F.; Di Fusco, S.A.; Caretta, G.; Di Matteo, I.; Di Nora, C.; Pilleri, A.; et al. Management and Quality, Cronicity, Cardiovascular Prevention Working Groups of the Italian Association of Hospital Cardiologists (ANMCO). Appropriateness of Dyslipidemia Management Strategies in Post-Acute Coronary Syndrome: A 2023 Update. Metabolites 2023, 13, 916. [Google Scholar] [CrossRef] [PubMed]

	



Siniawski, D.; Masson, G.; Masson, W.; Barbagelata, L.; Destaville, J.; Lynch, S.; Vitagliano, L.; Parodi, J.B.; Berton, F.; Indavere, A.; et al. Residual cardiovascular risk, use of standard care treatments, and achievement of treatment goals in patients with cardiovascular disease. Int. J. Cardiol. Cardiovasc. Risk Prev. 2023, 18, 200198. [Google Scholar] [CrossRef] [PubMed]








[image: Jcm 12 05989 g001] 





Figure 1. Pathways of residual CV risk, scientific evidence, and potential targeting interventions. 
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Figure 2. Model for the management of CCS patients. Modified from Knuuti J et al., EHJ 2020 [1]. * Time for decision-making on DAPT/SAPT in post-PCI patients; ** time for decision-making on long term antithrombotic therapy according clinical and procedural residual ischemic risk; † at any time to investigate changes in symptoms and/or functional status; invasive coronary angiography only for patients with symptoms despite OMT or with moderate/severe ischemia on non-invasive stress tests. ° In pts with previous abnormal rest echo. CV: cardiovascular; ECG: electrocardiogram; Echo: echocardiography. 
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Table 1. CCS categories according to the ESC 2019 guidelines [1].






Table 1. CCS categories according to the ESC 2019 guidelines [1].





	CCS

Categories
	Description





	1
	Patients with supposed CAD and “stable” symptoms



	2
	Patients with new onset of heart failure or left ventricular dysfunction and suspected CAD



	3
	Asymptomatic and symptomatic patients < 1 year after an ACS or revascularization



	4
	Patients >1 year after angina diagnosis or revascularization



	5
	Symptomatic patients with suspected vasospastic or microvascular disease



	6
	Asymptomatic patients in whom CAD is discovered at screening







ACS: acute coronary syndrome CAD: coronary artery disease; CCS: chronic coronary syndromes.













 





Table 2. Lifestyle ESC Guidelines recommendations for CCS patients [1,49].
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	Intervention
	Relative Risk Reduction %





	Stopping Smoking
	Use the ‘Very brief advice’ for smoking cessation:

- ASK: establishing and recording smoking status

- ADVISE: advising on the best methods of stopping

- ACT: offering help
	36 (mortality)



	Healthy diet
	High in vegetables, fruits, and grains. Saturated fats < 10% of total intake. Limit alcohol to <100 g/week or 15 g/day.
	31 (MACE)
