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ABSTRACT

The 2024 European Society of Cardiology (ESC) guidelines on chronic
coronary syndromes (CCS) introduce significant refinements in diagnosis, risk
stratification, and therapeutic strategies, underscoring a shift toward precision
medicine and personalized patient care. Moving beyond traditional phenotype
classifications, CCS is now recognized as a spectrum, with risk assessment
enhanced by coronary artery calcium scoring (CACS) and the risk factor-
weighted clinical likelihood (RF-CL) model, improving predictive accuracy for
adverse cardiovascular events. Therapeutic updates include optimized dual
antiplatelet therapy (DAPT), clopidogrel monotherapy, and expanded use of
P2Y12 inhibitors, aiming to balance ischemic protection with bleeding risks. The
guidelines further reinforce the cardiovascular benefits of glucagon-like peptide-
1 (GLP-1) receptor agonists and sodium-glucose cotransporter 2 (SGLT2)
inhibitors beyond diabetes care. A comparison between ESC 2019 and ESC 2024
underscores a more individualized approach to CCS management,
incorporating non-invasive imaging such as coronary computed tomography
angiography (CCTA), cardiac magnetic resonance imaging (CMR), and positron
emission tomography (PET)/single-photon emission computed tomography
(SPECT) to refine diagnostic accuracy, while emphasizing the diamond model for
medical therapy tailored to coronary pathophysiology and symptom severity.
Additionally, the guidelines explore the role of anti-inflammatory therapies,
particularly low-dose colchicine, in reducing cardiovascular events, reinforcing a
paradigm shift toward integrated, risk-adapted strategies. These advancements
signal a holistic transformation in CCS management, combining precision
medicine, cutting-edge imaging tools, and emerging pharmacotherapies to
enhance clinical decision-making and long-term patient outcomes, while future
research should focus on refining antithrombotic regimens, assessing novel lipid-
lowering agents, and evaluating anti-inflammatory strategies to ensure sustained

improvements in cardiovascular care.
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INTRODUCTION

The 2024 European Society of Cardiology (ESC) guidelines on chronic coronary syndromes
(CCS) [1] mark a significant departure from previous recommendations, notably the 2019
edition [2], as they embrace a more dynamic, individualized approach to patient care. While the
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2019 guidelines categorized CCS into six distinct phenotypes [2], the latest iteration recognizes
the condition as a continuum, influenced by atherosclerosis progression, metabolic
dysfunction, and microvascular impairments [1]. This shift has led to refinements in risk
stratification, most notably the integration of coronary artery calcium scoring and the risk
factor-weighted clinical likelihood model, enhancing predictive accuracy for adverse
cardiovascular events compared to earlier methods.

Beyond diagnostic enhancements, the ESC 2024 guidelines introduce key therapeutic
innovations [1], building upon and, in some cases, modifying recommendations from 2019 [2].
The updated approach to dual antiplatelet therapy (DAPT) includes shortened protocols and
increased reliance on clopidogrel monotherapy to optimize the balance between ischemic
protection and bleeding risks. Additionally, the 2024 guidelines expand the role of glucagon-
like peptide-1 (GLP-1) receptor agonists and sodium-glucose cotransporter 2 (SGLT2)
inhibitors beyond diabetes management, emphasizing their cardiovascular protective effects—
a notable evolution from their more limited application in the 2019 guidelines.
Revascularization strategies have also evolved, shifting from anatomy-driven intervention
decisions to a more nuanced strategy incorporating ischemic burden, comorbid conditions, and
functional imaging parameters.

Advancements in imaging technologies reinforce the transformation seen between the 2019
and 2024 guidelines. The greater emphasis on non-invasive modalities, including coronary
computed tomography angiography (CCTA), cardiac magnetic resonance (CMR) imaging, and
positron emission tomography (PET)/single-photon emission computed tomography (SPECT),
reflects a refined approach to CCS diagnostics, improving accuracy and clinical decision-
making. Additionally, the increasing recognition of anti-inflammatory strategies, particularly
low-dose colchicine, underscores the growing focus on inflammation as a contributing factor to
cardiovascular risk, expanding upon discussions first introduced in the 2019
recommendations.

This commentary reflects on the paradigm shift introduced in the ESC 2024 guidelines [1],
highlighting their evolution from the 2019 recommendations [1] and assessing their clinical
implications. By transitioning toward risk-adapted and precision-driven strategies, CCS
management now demands a multidimensional approach, integrating advanced imaging,
emerging pharmacotherapies, and individualized treatment pathways. Future research must
refine antithrombotic regimens, evaluate novel lipid-lowering agents, and assess anti-
inflammatory interventions to ensure sustained improvements in CCS care. As cardiovascular
medicine continues to evolve, understanding these updates will be crucial in navigating the
changing landscape of CCS management.

RISK STRATIFICATION AND DIAGNOSTIC ADVANCEMENTS

Risk stratification is a critical component of CCS management, determining the likelihood of
adverse cardiovascular events and guiding treatment strategies. The 2024 ESC guidelines
introduce notable refinements, moving beyond traditional clinical scores to incorporate
advanced imaging techniques and risk-prediction models for a more personalized assessment
[1]. These updates enhance predictive accuracy, improving the ability to differentiate high-risk
patients requiring intensive intervention from those who may benefit from conservative
management.
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Key Updates in Risk Stratification

The 2024 guidelines emphasize the use of coronary artery calcium scoring (CACS) and risk
factor-weighted clinical likelihood (RF-CL) model to improve risk assessment. CACS, obtained
via non-contrast cardiac CT, provides a direct measure of coronary atherosclerosis burden,
aiding in refining cardiovascular risk beyond conventional assessments [1]. The RF-CL model
integrates traditional risk factors, clinical symptoms, and imaging findings, allowing for a more
dynamic and individualized approach to patient classification [1].

Additionally, the guidelines suggest expanding the role of CCTA for non-invasive anatomical
assessment of coronary artery disease (CAD). CCTA has emerged as a frontline diagnostic too],
particularly for patients with low-to-intermediate risk, reducing the need for invasive coronary
angiography when significant obstructive CAD is unlikely [1].

The integration of functional imaging modalities, such as PET, SPECT, and CMR, provides
insights into myocardial viability and ischemia, guiding revascularization strategies (Table 1).
Stress echocardiography remains a widely used option, but new data suggest that CMR offers
superior characterization of scar tissue and myocardial perfusion abnormalities, influencing
long-term treatment decisions [3].

Table 1: Comparison of Risk Stratification between ESC 2019 and ESC 2024 Guidelines

Aspect ESC 2019 Guidelines ESC 2024 Guidelines

Risk  Stratification | Predominantly based on clinical | Integrated CACS and RF-CL model for
Approach scores (e.g., SCORE, TIMI, GRACE) individualized assessment

Imaging Modalities | Stress echocardiography and | CCTA emphasized as a first-line non-

invasive angiography prioritized invasive test

Myocardial Viability | PET/SPECT used selectively for | CMR expanded for detailed viability
Assessment revascularization decisions and perfusion assessment
Personalized Risk | Limited individualized stratification | Dynamic risk stratification integrating
Assessment based on standard scores clinical, imaging, and metabolic factors

Clinical Implications and Future Directions

The 2024 ESC guidelines shift risk assessment toward precision medicine, ensuring more
accurate identification of high-risk patients while reducing unnecessary interventions [1].
However, questions remain about cost-effectiveness, accessibility, and standardization of
advanced imaging, particularly in resource-limited settings. Future research should focus on
further refining predictive models, exploring Al-driven risk stratification, and validating the
long-term benefits of expanded imaging applications in CCS management.

ANTITHROMBOTIC THERAPY: REFINEMENTS IN BALANCING ISCHEMIC AND BLEEDING
RISKS

Antithrombotic therapy remains a cornerstone of CCS management, aiming to prevent
thrombotic events while minimizing bleeding complications [4]. The 2024 ESC guidelines
introduce several refinements, emphasizing personalized approaches based on a patient’s
individual ischemic and bleeding risk profile. Significant updates include shorter DAPT
durations, expanded use of clopidogrel monotherapy, and increased recognition of single
antiplatelet therapy (SAPT) with P2Y12 inhibitors in select populations [1].
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Key Updates in Antithrombotic Therapy

The ESC 2024 guidelines revise recommendations for DAPT duration in patients undergoing
percutaneous coronary intervention (PCI), particularly those at high bleeding risk. While six
months of DAPT remains the standard for most patients (Class I, Level A), emerging evidence
supports early discontinuation (after 1-3 months) for low ischemic risk patients with high
bleeding risk, transitioning to SAPT (Class I, Level A). This update stems from growing data
indicating that shortened DAPT minimizes bleeding complications without significantly
increasing thrombotic risks [1].

A major shift involves the equivalence of clopidogrel monotherapy (75 mg daily) to aspirin
monotherapy (75-100 mg daily) for long-term management in patients with a history of
myocardial infarction (MI) or PCI (Class I, Level A). Previously, clopidogrel was reserved for
aspirin-intolerant patients or those with specific conditions (e.g., peripheral arterial disease or
prior stroke), but new data suggest comparable efficacy in secondary prevention [5].

For patients with a history of coronary artery bypass grafting (CABG), aspirin monotherapy
remains the standard treatment (Class I, Level A). Additionally, aspirin is now recommended
for patients with significant obstructive CAD but no prior MI or revascularization (Class I, Level

B) [1].

An additional update pertains to the duration of DAPT following PCI in patients without high
bleeding or ischemic risk, where short DAPT (1-3 months) followed by SAPT may now be
considered (Class IIb, Level B) [1]. Furthermore, SAPT with P2Y12 inhibitors (e.g., ticagrelor or
clopidogrel) is increasingly recognized as a viable option for high-risk ischemic patients after
the DAPT phase, providing effective ischemic protection while minimizing bleeding risks (Table
2).

Table 2: Comparison of Antithrombotic Therapy between ESC 2019 and ESC 2024

Guidelines
Aspect ESC 2019 Guidelines ESC 2024 Guidelines
DAPT  Duration (PCI | Standard 6-12 months for | Shortened 1-3 months DAPT for low
Patients) most patients ischemic, high bleeding risk patients
Clopidogrel vs. Aspirin | Clopidogrel reserved for | Clopidogrel  considered  equally
Monotherapy aspirin-intolerant patients effective as aspirin for secondary

prevention

SAPT for High-Risk | No strong recommendations | SAPT with ticagrelor or clopidogrel
Ischemic Patients for SAPT post-DAPT increasingly recognized
Aspirin for Non- | No explicit recommendation Aspirin recommended for obstructive
Revascularized CAD CAD without prior MI or PCI
Patients

Clinical Implications and Future Directions

These updates reflect a growing emphasis on individualized antithrombotic therapy, adapting
DAPT duration and antiplatelet selection to specific patient profiles. However, uncertainties
remain regarding the optimal long-term strategy, particularly for patients with borderline
bleeding risk or complex CAD presentations. Future research should explore the role of
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emerging oral anticoagulants, optimal SAPT choices for different CCS subgroups, and long-term
comparative efficacy between aspirin and clopidogrel monotherapy [6].

LIPID-LOWERING THERAPIES: ADVANCES IN DYSLIPIDEMIA MANAGEMENT
Optimizing lipid levels remains a fundamental strategy in reducing cardiovascular risk for CCS
patients. The 2024 ESC guidelines maintain stringent low-density lipoprotein cholesterol (LDL-
C) targets, reaffirming <55 mg/dL for high-risk patients and <40 mg/dL for very high-risk
patients. However, major advancements include the expanded role of bempedoic acid,
increased focus on RNA interference (RNAi) therapies, and a reinforced recommendation for
proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors, providing alternative
pathways to LDL-C reduction beyond traditional statin therapy [1].

Key Updates in Lipid-Lowering Therapy

The most significant update involves the integration of bempedoic acid as a first-line non-statin
option for statin-intolerant patients unable to reach LDL-C targets with ezetimibe alone (Class
I, Level B). Bempedoic acid differs from statins by inhibiting cholesterol synthesis at an earlier
step in the enzymatic chain, thereby avoiding muscular side effects linked to statins and
improving tolerance in patients with statin-induced myopathy [7].

Additionally, the guidelines emphasize Inclisiran, a novel RNA interference (RNAi) therapy,
which provides sustained LDL-C reduction with biannual dosing, offering benefits in long-term
plaque stabilization and improved adherence. Inclisiran has demonstrated comparable efficacy
to PCSK9 inhibitors, reinforcing its role as a practical alternative for patients requiring
additional LDL-C lowering beyond statins and ezetimibe [8].

PCSKO9 inhibitors, including alirocumab and evolocumab, remain strongly recommended for
patients who fail to reach LDL-C targets on maximally tolerated statin therapy plus ezetimibe
(Class I, Level A) [1]. Their subcutaneous administration ensures potent LDL-C reduction,
particularly in high-risk populations, reinforcing their importance in aggressive lipid control
strategies [9] (Table 3).

Table 3: Comparison of Lipid-Lowering Therapy between ESC 2019 and ESC 2024

Guidelines

Aspect ESC 2019 Guidelines ESC 2024 Guidelines
LDL-C Targets <55 mg/dL (high-risk), <40 mg/dL | Unchanged from 2019 guidelines

(very high-risk)
Bempedoic Acid No formal recommendation Class I, Level B for statin-intolerant

patients

PCSK9 Inhibitors | Recommended as adjunct therapy | Reaffirmed as essential for patients

for high-risk patients failing statin + ezetimibe therapy
Inclisiran  (RNAi | Limited mention Recognized as a practical alternative with
Therapy) biannual administration

Clinical Implications and Future Directions

The ESC 2024 guidelines reinforce aggressive LDL-C management, providing alternative
therapeutic strategies for patients unable to tolerate statins or requiring intensified lipid
lowering. However, cost, accessibility, and long-term adherence remain key barriers,
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particularly for newer therapies like Inclisiran. Future research should explore head-to-head
comparisons between PCSK9 inhibitors and RNAi therapies, evaluating long-term
cardiovascular benefits and cost-effectiveness in real-world settings.

GLUCOSE-LOWERING THERAPIES IN CARDIOVASCULAR PROTECTION
Historically used in diabetes management, glucose-lowering drugs such as SGLT2 inhibitors
and GLP-1 receptor agonists have demonstrated strong cardiovascular benefits, leading to their
expanded role in CCS management [10]. The 2024 ESC guidelines formally integrate these
therapies as primary interventions in patients with CCS, reinforcing their role in reducing
cardiovascular events beyond their glucose-lowering effects. The guidelines establish clear
recommendations for their use, based on evidence from major clinical trials, including EMPA-
REG OUTCOME, CANVAS, DAPA-HF, and SELECT [11].

Key Updates in SGLT2 Inhibitors and GLP-1 Receptor Agonists

The ESC 2024 guidelines provide a Class I, Level A recommendation for the use of SGLT2
inhibitors and GLP-1 receptor agonists in patients with CCS and type 2 diabetes mellitus
(T2DM), highlighting their ability to lower cardiovascular risk independently of glycated
hemoglobin (HbA1lc) levels [1]. Unlike traditional glucose-lowering agents, these drugs exert
direct cardiovascular protective effects, including improved endothelial function, anti-
inflammatory properties, and reduced oxidative stress, making them key components of CCS
management [12].

A major update includes the recommendation of semaglutide, a GLP-1 receptor agonist, for use
in non-diabetic patients with obesity (BMI >27 kg/m?) based on findings from the SELECT trial
[13], which demonstrated reduced cardiovascular mortality, myocardial infarction (MI), and
stroke risk in overweight individuals (Class Ila, Level B). This marks a shift toward metabolic
interventions in cardiovascular disease, reflecting the growing recognition of obesity as a
central driver of atherosclerosis. Additionally, SGLT2 inhibitors, such as dapagliflozin and
empagliflozin, have been emphasized for use in heart failure patients, particularly those with
heart failure with preserved ejection fraction (HFpEF), reinforcing their role as disease-
modifying therapies beyond CCS [1] (Table 4).

Table 4: Comparison of Glucose-Lowering Therapies between ESC 2019 and ESC 2024

Guidelines
Aspect ESC 2019 Guidelines ESC 2024 Guidelines
SGLT2 Inhibitors in | Limited recommendation outside | Class I, Level A recommendation for
CCS Patients diabetes care CCS patients with T2DM
GLP-1 Receptor | No formal endorsement Class Ila, Level B recommendation for
Agonists for Non- semaglutide in obese patients (BMI
Diabetics >27 kg/m?)
SGLT2 Inhibitors in | Strongly recommended for heart | Expanded indication for HFpEF,

Heart Failure

failure with reduced

fraction (HFrEF)

ejection

reinforcing cardiovascular benefits

Independent Focus on HbA1lc reduction Recognized  for  direct anti-
Cardiovascular inflammatory and endothelial effects
Protection
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Clinical Implications and Future Directions

These updates reinforce the cardiometabolic approach to CCS management, broadening the
therapeutic landscape beyond conventional lipid-lowering and antithrombotic therapies [14].
However, questions remain regarding optimal drug selection, cost-effectiveness, and long-term
data on non-diabetic populations. Future research should focus on combination strategies
integrating GLP-1 receptor agonists, SGLT2 inhibitors, and lipid-modifying agents, assessing
their synergistic effects on cardiovascular outcomes.

ANTI-INFLAMMATORY THERAPIES: THE EXPANDING ROLE OF INFLAMMATION IN CCS
MANAGEMENT

Inflammation plays a critical role in the progression of atherosclerosis and CCS [15]. Recent
evidence suggests that targeting residual inflammatory burden may provide additional
cardiovascular protection, beyond conventional lipid-lowering and antithrombotic therapies
[16]. The 2024 European Society of Cardiology (ESC) guidelines formally recognize anti-
inflammatory therapy as a viable adjunctive treatment, particularly for patients with elevated
inflammatory markers or high residual risk despite optimized medical therapy. Notable
advancements include the incorporation of low-dose colchicine, reassessment of canakinumab,
and exploration of novel inflammation-modulating agents [1].

Key Updates in Anti-Inflammatory Therapy

The most pivotal update is the recommendation of low-dose colchicine (0.5 mg daily) in
patients with atherosclerotic CAD to reduce myocardial infarction (MI), stroke, and the need
for revascularization (Class Ila, Level A) [1]. Evidence from the COLCOT and LODOCO2 trials
demonstrated significant reductions in major adverse cardiovascular events (MACE) in both
post-MI and stable CCS populations, reinforcing the utility of colchicine as a secondary
prevention strategy [17].

In contrast, canakinumab, an interleukin-1f3 (IL-1f) inhibitor, which previously showed
promise in reducing cardiovascular events in the CANTOS trial [18], has not been
recommended due to cost concerns and the absence of long-term efficacy data in broader CCS
populations (Table 5). However, ongoing trials continue to explore alternative inflammation-
modulating agents, including methotrexate and novel cytokine inhibitors, potentially offering
new avenues for targeted vascular inflammation reduction [19].

Table 5: Comparison of Anti-Inflammatory Therapy between ESC 2019 and ESC 2024

Guidelines
Aspect ESC 2019 Guidelines ESC 2024 Guidelines
Colchicine for | Limited recognition outside | Class Ila, Level A for CCS patients with
Cardiovascular Prevention | pericarditis treatment atherosclerotic CAD
Canakinumab (IL-1B | Promising data but not widely | Not recommended due to cost-
Inhibitor) endorsed effectiveness concerns
Future Anti-Inflammatory | Focus on lifestyle and statins | Increasing exploration of novel
Approaches inflammation-targeted therapies

Clinical Implications and Future Directions
These updates reflect the growing acknowledgment of inflammation as a key driver of
cardiovascular risk [20]. The ESC 2024 guidelines reinforce colchicine as a viable adjunct, but
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further research is needed to determine long-term safety, optimal patient selection, and efficacy
of newer anti-inflammatory agents. Future investigations should focus on integrating precision
biomarkers, such as C-reactive protein (CRP) and interleukin-6 (IL-6), to better tailor anti-
inflammatory treatment strategies in CCS populations [21].

REVASCULARIZATION STRATEGIES: REFINING DECISION-MAKING IN CCS
Revascularization remains a key intervention in CCS management, offering improved symptom
relief and cardiovascular outcomes for select patient groups. The 2024 ESC guidelines build
upon prior recommendations by refining patient selection criteria, integrating functional
imaging assessments, and emphasizing shared decision-making approaches. A more
individualized strategy now guides the choice between PCI and CABG based on ischemic
burden, anatomical complexity, and comorbid conditions [1].

Key Updates in Revascularization Strategies

A major shift in the 2024 guidelines involves prioritizing functional ischemia assessments
before proceeding with invasive interventions [1]. While the 2019 guidelines relied heavily on
angiographic severity [2], the latest recommendations emphasize fractional flow reserve (FFR)
and stress imaging modalities to confirm clinical relevance of stenosis before selecting
revascularization options [1].

Additionally, the ESC 2024 guidelines reinforce CABG as the preferred approach for multivessel
disease with diabetes (Class I, Level A), highlighting superior long-term cardiovascular benefits
in this population compared to PCI [1]. Conversely, PCI remains strongly recommended for
single-vessel disease affecting major epicardial arteries, provided that FFR or stress imaging
confirms significant functional ischemia (Class I, Level A) [1].

Another key update pertains to chronic total occlusion (CTO) management, where PCI is now
considered reasonable (Class Ila, Level B) for patients with persistent symptoms despite
optimal medical therapy, provided that procedural success rates are high and risk-benefit
ratios favor intervention [1] (Table 6).

Table 6: Comparison of Revascularization Strategies between ESC 2019 and ESC 2024

Guidelines
Aspect ESC 2019 Guidelines ESC 2024 Guidelines
Revascularization Based primarily on | Emphasis on functional ischemia
Criteria angiographic severity assessment via FFR and imaging
CABG vs. PCl in Diabetes | CABG preferred for | Reaffirmed with stronger evidence (Class I,
multivessel disease Level A)
Chronic Total Occlusion | Limited recommendations | PCI now considered reasonable for
(CTO) PCI symptom relief (Class Ila, Level B)
Shared Decision-Making | Encouraged but not | Strengthened emphasis on  patient
explicitly defined preference, quality of life, and risk-benefit
assessment

Clinical Implications and Future Directions
These refinements underscore the importance of functional ischemia assessment, ensuring that
revascularization decisions are evidence-driven rather than relying solely on angiographic
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findings [22]. However, the role of emerging technologies, such as artificial intelligence (AI)-
driven imaging interpretation, remains unclear. Future studies should explore how advanced
algorithms can optimize revascularization strategies, further improving long-term patient
outcomes.

MANAGEMENT OF PATIENTS WITH SEVERELY DEPRESSED EJECTION FRACTION:
OPTIMIZING HEART FAILURE STRATEGIES

Patients with severely depressed left ventricular ejection fraction (LVEF <35%) represent a
high-risk subgroup within CCS management, requiring individualized treatment strategies to
improve survival and quality of life [23]. The 2024 ESC guidelines introduce refinements in
pharmacological therapy, device-based interventions, and advanced heart failure care,
reinforcing multidisciplinary approaches to optimize patient outcomes. Key updates include
expanding the use of SGLTZ2 inhibitors, strengthening indications for implantable cardioverter-
defibrillators (ICDs) and cardiac resynchronization therapy (CRT), and integrating heart failure
phenotyping to guide therapy selection more effectively [1].

Key Updates in Management of Severely Depressed Ejection Fraction

A major update in the 2024 guidelines is the stronger recommendation for SGLT2 inhibitors
(dapagliflozin and empagliflozin) in heart failure with reduced ejection fraction (HFrEF),
emphasizing their cardioprotective effects beyond glucose control (Class I, Level A) [1]. These
agents reduce hospitalizations, improve left ventricular remodeling, and enhance symptom
management, reinforcing their role alongside angiotensin-converting enzyme (ACE) inhibitors,
beta-blockers, and mineralocorticoid receptor antagonists (MRAs).

Additionally, the guidelines reaffirm ICD and CRT indications, advocating for early device
implantation in high-risk patients (Class I, Level A) [1]. ICD therapy remains strongly
recommended for primary prevention in patients with symptomatic heart failure (New York
Heart Association [NYHA] II-1II) and LVEF <35%, while CRT is recommended for patients with
LVEF <35% and left bundle branch block (LBBB) 2150 ms, given its proven benefits in reducing
morbidity and mortality [24]. Another critical refinement is the greater emphasis on heart
failure phenotyping, recognizing distinct CCS subtypes and tailoring pharmacological
interventions accordingly. For patients with advanced heart failure, the guidelines reinforce
early referral to specialized heart failure centers, supporting timely evaluation for left
ventricular assist devices (LVADs) or heart transplantation in refractory cases [1] (Table 7).

Table 7: Comparison of Heart Failure Strategies between ESC 2019 and ESC 2024

Guidelines
Aspect ESC 2019 Guidelines ESC 2024 Guidelines
Pharmacological Standard therapy with ACE | Expanded role for SGLT2 inhibitors in
Therapy inhibitors, beta-blockers, and | HFrEF (Class |, Level A)
MRAs
Device Therapy | ICD recommended for EF <35% | Reinforced early ICD/CRT implantation
(ICD/CRT) with NYHA II-111 in high-risk patients
Heart Failure | Limited focus on personalized | Greater emphasis on phenotyping to
Phenotyping approaches guide therapy selection
Advanced Heart | Referral for heart transplant or | Strengthened recommendations for
Failure Care LVAD in refractory cases early referral to specialized centers
Services for Science and Education - United Kingdom 350



Raja, S. G. (2025). The 2024 ESC Guidelines for Chronic Coronary Syndromes: A Paradigm Shift in Risk Stratification and Therapeutic Strategies.
British Journal of Healthcare and Medical Research, Vol - 12(02). 342-355.

Clinical Implications and Future Directions

These refinements underscore the importance of early intervention, optimized
pharmacological strategies, and improved device therapy utilization in patients with severely
depressed ejection fraction. However, questions remain regarding long-term heart failure
phenotyping, optimal sequencing of novel pharmacological agents, and the role of Al in
predicting disease progression. Future studies should focus on precision heart failure
biomarkers, Al-driven decision support models, and expanding access to advanced heart failure
therapies to further refine CCS management for this high-risk group.

EMERGING THERAPEUTIC APPROACHES AND FUTURE DIRECTIONS

The 2024 ESC guidelines recognize the evolving nature of CCS management, integrating novel
pharmacological, procedural, and preventative strategies to enhance patient outcomes. While
existing therapies focus on lipid-lowering, antithrombotic strategies, and revascularization,
new avenues in metabolic modulation, microvascular disease targeting, and Al-driven
diagnostics are gaining momentum [25]. These innovations reflect a growing emphasis on
individualized treatment approaches, improving risk stratification, optimizing therapy
selection, and ensuring long-term cardiovascular protection.

Key Emerging Therapeutic Strategies

A central area of focus involves metabolic modulation, with trials exploring the impact of SGLT1
inhibitors and dual incretin receptor agonists on cardiovascular outcomes [26, 27]. These
agents target energy metabolism, endothelial function, and vascular inflammation, showing
promise in reducing myocardial stress and improving long-term plaque stability.

Additionally, microvascular dysfunction is increasingly recognized as a major contributor to
CCS symptoms, particularly in angina with no obstructive coronary artery disease (ANOCA) and
ischemia with no obstructive coronary artery disease (INOCA) [28]. Novel therapies, such as
ranolazine and ivabradine, aim to target microvascular impairment, improving symptom relief
and myocardial perfusion [29, 30].

Al is gaining traction in predictive analytics and diagnostic accuracy, particularly in refining
risk stratification models and optimizing imaging interpretation [31, 32]. Al-driven algorithms
are being tested in CCTA, CMR, and FFR analysis, allowing for earlier detection of high-risk
patients and more precise intervention planning [33].

The guidelines also highlight gene therapy as a potential future frontier, with ongoing studies
examining the role of vascular endothelial growth factor (VEGF) modulation and stem cell

therapy in atherosclerosis regression and myocardial repair (Table 8).

Table 8: Comparison of Emerging Therapeutic Approaches between ESC 2019 and ESC

2024 Guidelines
Aspect ESC 2019 Guidelines ESC 2024 Guidelines
Metabolic Modulation Focused on glucose-lowering | Expanded role for cardiovascular
effects in diabetics benefits beyond diabetes
Microvascular Disease Limited guidance on | Recognition of targeted therapies for
ANOCA/INOCA patients microvascular dysfunction
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Al in Risk Stratification No formal recommendations Increasing focus on Al-driven
predictive analytics

Gene Therapy & | Considered experimental Growing interest in VEGF modulation

Regenerative Medicine and stem cell applications

Clinical Implications and Future Research Priorities

These updates signal a shift toward a more dynamic, integrative approach in CCS management,
incorporating advanced therapeutic strategies beyond conventional pharmacological and
procedural interventions. Future research should focus on long-term efficacy of metabolic
modulators, validation of Al-driven diagnostics in clinical practice, and development of
effective gene therapies for cardiov Conclusion

CONCLUSION

The 2024 ESC guidelines mark a significant evolution in CCS management, shifting towards
precision medicine, individualized risk assessment, and multimodal therapeutic strategies.
These updates emphasize functional imaging in risk stratification, recognizing the importance
of non-invasive tools such as CCTA and CMR. Additionally, refinements in antithrombotic
therapy, including shortened DAPT protocols and expanded use of clopidogrel monotherapy,
provide a more tailored approach to balancing ischemic and bleeding risks. ascular disease
reversal.

Pharmacological advancements introduce SGLT2 inhibitors and GLP-1 receptor agonists as
integral components of CCS management, reinforcing their cardiovascular protective effects
beyond glucose control. Furthermore, the growing role of anti-inflammatory therapy,
particularly low-dose colchicine, reflects a paradigm shift towards targeting residual
inflammatory risk to improve cardiovascular outcomes.

The guidelines also refine revascularization strategies, emphasizing shared decision-making,
functional ischemia assessment, and individualized procedural selection. The recognition of
microvascular dysfunction and metabolic modulation as emerging therapeutic areas highlights
the expanding scope of CCS management, paving the way for future innovations in regenerative
medicine, Al-driven diagnostics, and gene therapy.

However, critical questions remain regarding cost-effectiveness, accessibility, and real-world
implementation of newer therapies. Future research should focus on optimizing therapeutic
combinations, validating Al-driven risk models, and refining precision biomarkers to ensure
sustained progress in CCS treatment. These refinements collectively enhance patient-centered
care, reinforcing the importance of integrating novel pharmacological, procedural, and
preventative strategies to improve long-term cardiovascular outcomes.
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