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Abstract 
The European Society of Cardiology (ESC) 2024 guidelines on chronic coronary syndromes (CCS) defines this 
condition slightly differently compared to what was defined in previous guidelines. As per the ESC 2019 guidelines, 
CCS were defined as the stable phases of the coronary artery disease (CAD), either preceding an acute coronary 
syndrome (ACS) or following an ACS. The definition in ESC 2024 guidelines not only includes the disease of the major 
arteries of the coronary circulation but also considers the microcirculation. Another important differentiation is that 
it takes into account not only the structural alterations in the arteries as defined by the ESC 2019 guidelines, but 
includes the functional alterations in the microvasculature, which may cause different manifestations such as angina, 
dyspnea mostly precipitated by stress and may even progress to cause the ACS, coronary microvascular dysfunction 
(CMD) that is increasingly recognized as a common contributor to the entire spectrum of CCS. Functional and 
structural abnormalities in the coronary microcirculation can lead to angina and ischemia, even in patients who do 
not have significant blockages in their larger coronary arteries. This condition is classified as angina with non-
obstructive coronary arteries (ANOCA) or ischemia with non-obstructive coronary arteries (INOCA). These 
microvascular issues are important in explaining symptoms in patients without major artery obstruction.  
The aim of our review is to discuss the main updates in the management of the CCS and their rationale, and to 
compare the differences in various aspects of between ESC 2019 and ESC 2024 guidelines. Moreover, we present a 
review of the current knowledge of the topic. 
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Graphical abstract 

 
 
 
Introduction  
The European Society of Cardiology (ESC) 2024 
guidelines on chronic coronary syndromes (CCS) has 
several updates regarding its definition and spectra of 
conditions included in the CCS, diagnosis, risk 
stratification, revascularization and medical therapy 
(Tables 1)  .  
The aim of our review is to discuss the main updates 
in the management of the CCS and their rationale, and 
to compare the differences in various aspects of 
between ESC 2019 and ESC 2024 guidelines. 
Moreover, we present a review of the current 
knowledge of the topic. 
 
Diagnosis 
In our previous paper , we discussed the lack of 
consensus between clinicians derived from ESC 2019 
guidelines for CCS and the need for an update, 

especially in terms of risk stratification and patient-
specific treatments. 
The ESC 2024 guidelines are mostly similar to the ESC 
2019 guidelines when it comes to management and 
diagnosis . The step 1 in both the guidelines remains 
the same i.e. ruling out other causes of the chest pain 
and making sure that it is not the case of ACS, this may 
involve doing a 12-lead electrocardiogram (ECG), 
blood workup and other tests. This is followed by 
doing a resting transthoracic echocardiography (echo) 
to rule out valvular problems and assess the cardiac 
function at baseline. After this, clinical likelihood of an 
obstructive coronary artery disease (CAD) is assessed, 
which is followed by a decision to whether to proceed 
with the diagnostic tests for CCS or to defer further 
testing. 
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Table 1. Key differences between 2019 and 2024 European Society of Cardiology guidelines on chronic coronary 
syndromes 

Difference Reason Impact on Practice Example 

Revised definition of 
chronic coronary 
syndromes (CCS) 

Updated understanding 
of CCS pathophysiology 
and clinical 
presentations 

Expanded patient 
categorization allows for 
tailored diagnostic and 
therapeutic strategies 

A 65-year-old man with exertional 
angina but no obstructive coronary 
artery disease (CAD) 

Enhanced role of 
coronary computed 
tomography 
angiography (CCTA) 

Greater availability and 
validation of CCTA for 
anatomical diagnosis 

Increased use of non-
invasive imaging reduces 
reliance on invasive 
coronary angiography 

A 50-year-old woman with atypical 
chest pain and intermediate pre-
test probability of CAD 

Non-invasive testing 
for microvascular 
dysfunction 

Advances in 
microvascular angina 
diagnostics 

Improved detection and 
treatment of microvascular 
angina 

A 55-year-old woman with 
persistent angina and normal 
coronary angiography 

Emphasis on patient-
reported outcome 
measures (PROMs) 

Recognition of the 
importance of patient-
centered care 

Routine integration of 
PROMs ensures treatment 
aligns with patient priorities 

A 70-year-old patient prioritizing 
quality of life over aggressive 
revascularization options 

Expanded 
recommendations for 
lifestyle interventions 

Greater focus on 
behavioral strategies 
and digital health tools 

Integration of mobile health 
(mHealth) for behavior 
change and adherence 

A 45-year-old smoker benefiting 
from a structured mHealth 
smoking cessation program 

Use of sodium–
glucose cotransporter 
2 (SGLT2) inhibitors 

Evidence of 
cardiovascular benefits 
in patients with 
diabetes or heart failure 

Broader prescription of 
SGLT2 inhibitors beyond 
glucose control 

A 60-year-old diabetic with CCS 
and reduced left ventricular 
ejection fraction (LVEF) 

More explicit 
guidance on dual 
antiplatelet therapy 
(DAPT) 

New data on optimal 
DAPT duration and 
patient subgroups 

Reduced bleeding risks with 
tailored antiplatelet therapy 
regimens 

A 72-year-old man post-PCI with 
high bleeding risk 

Specific 
considerations for 
women and elderly 
patients 

Increased awareness of 
sex and age differences 
in CCS 

Tailored diagnostic and 
therapeutic approaches for 
these populations 

An 80-year-old woman with CCS 
and atrial fibrillation on 
anticoagulants 

 
The first step in the diagnosis of the CCS is taking a 
careful history and doing the physical exam, although 
chest pain/ discomfort is the most common 
presenting symptom, but both 2019 and 2024 
guidelines reinforce that only 10-25% of the patients 
have the typical angina symptoms, rest have non 
classical symptoms and a small percentage would have 
dyspnea on exertion only as the presenting symptom .  
ESC 2024 guidelines consider all the spectrum of 
symptoms such as chest pain triggered by emotional 
stress, dyspnea on exertion, pain in the arm, jaw or 
upper back as the potential angina equivalents and is 
included in class 2a recommendations .The ESC 2024 
guidelines go a step further in this aspect, as per the 
guidelines terms like typical and atypical angina have 
limited prognostic value and the outcomes may be 
same, therefore focus should be more on taking a 
detailed history about the various aspects of the chest 
discomfort such as quality, location/size, duration, 

triggering and relieving factors . The ESC 2024 
guidelines also focus on the careful history taking to 
consider the possible risk factors for the CCS such as 
tobacco smoking, history of premature cardiovascular 
disease in the family as these may help to estimate 
the pretest likelihood of obstructive CAD . Taking a 
detailed history of the pain characteristics and history 
of the risk factors has been included as a class 1 
recommendation in the ESC 2024 guidelines . The 
focus on doing a thorough physical examination 
(exam) remains the same in both ESC 2019 guidelines 
and ESC 2024 guidelines.  
After taking a careful history and doing the physical 
exam, the next step is to do the ECG and other 
biochemical tests, which mostly remains the same in 
the ESC 2019 guidelines and ESC 2024 guidelines.  
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Like 2019 guidelines, ESC 2024 guidelines recommend 
doing a standard 12-lead ECG particularly during or 
after the ischemic episode (Class 1 recommendation). 
However, ESC 2024 guidelines do not recommend 
doing ambulatory ECG in suspected CCS cases, as even 
the changes detected during the ambulatory ECG do 
not correlate with the actual stress testing. The utility 
of the ambulatory ECG is in detection of silent 
arrhythmias and in detection of vasospastic angina 
according to both the guidelines.  
The utility of biochemical tests is mentioned both in 
the ESC 2019 and ESC 2024 guidelines and these 
include, lipid profile including low-density lipoprotein 
cholesterol (LDL-C), complete blood count (CBC), 
creatinine with estimated glomerular filtration rate 
(eGFR), thyroid function test, glycated hemoglobin 
(HbA1c) and fasting glucose. However, ESC 2024 
guidelines also take into consideration the ultra-high 
sensitivity C-reactive protein (hs-CRP) and fibrinogen 
levels as they may carry a prognostic value and may 
even help in identifying the cases at high risk for acute 
cardiovascular events . 
Both ESC 2019 and ESC 2024 guidelines recommend 
the use of echo as it may demonstrate some signs 
pointing towards the CCS; diastolic dysfunction is 
suggestive of microvascular dysfunction and can be 
particularly helpful in those patients who do not have 
obstructive macrovascular CAD. It also helps to rule 
out the structural causes that maybe causing the chest 
pain such as valvular abnormalities, pericarditis etc. . If 
echo is inconclusive, both the guidelines recommend 
cardiac magnetic resonance imaging (cMRI) (Class 2b 
recommendation). The rationale for using cMRI is the 
possibility to assess regional and global myocardial 
function, together with tissue characterization. cMRI 
can also be used to assess myocardium scarring or 
fibrosis, evaluating the presence and the entity of late 
gadolinium enhancement (LGE), the rationale being 
that the scarred myocardium retains the gadolinium 
contrast for a longer time. Chest X-Ray, although not 
used for the diagnosis of CCS is essential in ruling out 
the other causes of chest pain and pulmonary 
pathologies, however it has been moved to a class 2a 
recommendation in ESC 2024 guidelines compared to 
class 1 in ESC 2019 guidelines. 
In ESC 2019 guidelines, the concept of clinical 
likelihood was introduced to narrow down the 
individuals at high risk for the CAD and in whom the 
diagnostic testing should be performed. The ESC 2024 
guidelines also favor using the risk factor -weighted 
clinical model to screen the patient population and 
eventually classify them into various subgroups having 
very low, low or intermediate probability of the 

obstructive CAD, thereby making it as a favorable tool 
for screening population and subjecting them to 
further diagnostic testing compared to the 
contemporary pre-test probability models .  However, 
there are few more points mentioned in the ESC 2024 
guidelines regarding this. For patients with severe risk 
factors (e.g., familial hypercholesterolemia, severe 
kidney dysfunction, rheumatic/inflammatory diseases, 
peripheral artery disease), individual adjustment of 
CAD likelihood may be necessary as these are not 
reflected in the risk factor-weighted clinical likelihood 
model (RF-CL model)  (class 1). 
There is a discussion in ESC 2024 guidelines about 
including exercise ECG and coronary computed 
tomography angiography (CCTA) in assessing patients 
before subjecting them to diagnostic testing for CAD. 
A negative exercise ECG can reclassify patients into the 
very low (≤5%) clinical likelihood group. However, 
CCTA provides more accurate information and is 
associated with fewer angina symptoms and adverse 
events compared to exercise ECG. CCTA provides a 
diagnostic superiority over the exercise ECG in 
diagnosing the plaques’ burden/stenosis in coronary 
arteries, hence, it allows to diagnose CAD in advance, 
leading to appropriate medical therapy, eventually 
avoiding coronary angiography. This allows to improve 
the anginal symptoms which might develop in future. 
On the other end, exercise ECG does not provide 
anatomical features, consequently, clinicians tend not 
to give medical therapy based on its results and direct 
the patients towards coronary angiography or CCTA. 
This is the reason why 2024 ESC guidelines for CCS 
declassed the indications for exercise ECG, giving it a 
mainly prognostic (and not diagnostic) value.  
Exercise ECG is still useful for reproducing anginal 
symptoms, which have prognostic value . Coronary 
artery calcification (CAC) can also be considered which 
is measured using ECG-gated non-contrast-enhanced 
computed tomography (CT) scan. As per the ESC 2024 
guidelines, further testing can be deferred in the 
patients with no coronary artery calcification.  
 
Risk stratification 
Risk stratification models have been used in the past 
guidelines as well as in the current to determine the 
Clinical likelihood of obstructive CAD. Older guidelines 
in particular used RF-CL (Risk Factors-Clinical 
likelihood model), which considers the traditional risk 
factors such as age, sex, hypertension, diabetes, 
smoking etc to estimate the clinical likelihood of 
obstructive CAD. 
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However, there were certain limitations, such as 
underestimating in certain populations and not being 
able to predict certain subclinical forms of 
atherosclerosis. 
ESC 2024 guidelines introduce the coronary artery 
calcium score–weighted clinical likelihood (CACS-CL) 
model that combines the CACS with the RF-CL model 
to better categorize patients’ risk levels. This is 
refereed especially for those patients who have low or 
very low likelihood of CAD to restratify them, taking 
advantage of the high negative predictive value of 
CCTA. Indeed, 54% of individuals were categorized as 
having a very low likelihood of obstructive CAD using 
the CACS-CL model, compared to 38% with the RF-CL 
model alone, whereas the CACS-CL model was 
superior in predicting myocardial infarction (MI),  and 
death during follow-up . 
Finally based on these models, we subdivide the 
patient population into several subgroups. The very 
low likelihood (≤5%) group did not require further 
testing unless symptoms persist and non-cardiac 
causes are ruled out. The low likelihood (>5%–15%) 
group was characterized by testing depending if 
symptoms are limiting and need clarification. The 
moderate (15%–50%), high (50%–85%), very high 
(>85%) likelihood groups require further diagnostic 
testing. 
ESC 2024 guidelines do not recommend exercise ECG 
in general population to diagnose for CCS because of 
its low sensitivity and specificity. As already 
mentioned, it is useful only for risk stratification and 
to determine the likelihood .  
Based on the CACS-CL likelihood model and depending 
upon the likelihood, the various diagnostic modalities 
are added. In cases with very low likelihood (<5%), 
further testing is deferred. In the cases with low 
likelihood (5-15%) based on CACS-CL, CCTA can be 
done. CCTA is recommended for patients with 
moderate to high likelihood of obstructive CAD (15%-
50%), particularly in cases where CAD is suspected but 
prevalence is low. CCTA has a high negative predictive 
value and can rule out obstructive CAD, while also 
identifying non-obstructive CAD to guide preventive 
measures. 
Functional imaging involves the use of stress 
echocardiography, cMRI, positron-emission 
tomography (PET), and single-photon emission 
computed tomography (SPECT), and these can be used 
in the case of high likelihood or in the situations 
where the CCTA is inconclusive or where the 
information on myocardial ischemia, viability or 
microvascular disease is required. They have a 
particular utility in the diagnosis of angina with non-

obstructive coronary arteries/ ischemia with non-
obstructive coronary arteries (ANOCA/INOCA). Finally, 
for patients with high (≥85%) clinical likelihood, 
invasive testing can be considered directly, especially if 
symptoms are not responsive to medical therapy or 
suggest high event risk. 
 
Microvascular disease and coronary physiology  
In the latest guidelines for CCS, it is underlined the 
role of the full physiology in the diagnostic work up of 
angina or ischemia with no obstructive coronary 
disease. Mostly, it is crucial to distinguish an 
involvement of the microvascular reserve from an 
epicardial spasm. ANOCA/INOCA is increasingly 
recognized, but still underestimated problem with 
many potential etiologies  . Because of a general lack 
of diagnostic tools, patients with ANOCA/INOCA have 
been untreated (Table 2). The CorMicA trial 
demonstrated that an accurate diagnosis of the 
underlying etiology of the angina (microvascular vs. 
vasospastic) with invasive coronary functional 
angiography (CFA), followed by specific treatments, 
led to improvements in clinical outcomes  . Different 
technical advances have been made to better quantify 
the microvascular resistances. The method is based on 
continuous thermodilution, measuring volumetric 
flow (in mL/min) and absolute microvascular 
resistance (in wood units) in a both safe and operator-
independent manner  .  
Another theoretical progress that has been made in 
this scope is based on the idea that microvascular 
resistance at rest rarely corresponds to the effective 
resting resistance, hence, the concept of 
microvascular reserve has been proposed as a specific 
index for the microcirculation  . At this rate, not only it 
is desirable, but it is almost mandatory, when feasible, 
to perform a complete CFA in the catheterization 
(cath) laboratory. The main diagnostic tools that can 
be used in the cath lab for ANOCA/INOCA diagnostic 
work up are microcirculatory resistance (IMR), 
coronary flow reserve (CFR) and invasive 
vasoreactivity testing using acetylcholine (or 
ergonovine)  . 
The principal pressure parameters are istantaneous 
wave-free ratio (iFR) and fractional flow reserve (FFR). 
These two techniques are different because iFR 
assesses the pressure drop in a rest scenario, while 
FFR simulates a hyperemia condition. The DEFINE-
FLAIR and DEFINESWEDEHEART studies have 
compared the 5-year outcome of patients managed 
with iFR and FFR, and they have reported a 2% 
absolute increase in all-cause mortality in those 
managed with iFR (14, 15).  
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Table 2. Key unmet needs emerging from attentive perusal of 2019 and 2024 European Society of Cardiology 
guidelines on chronic coronary syndromes 

Unmet Need Explanation Clinical Patient Example Potential Remedial Action/Plan 

Standardization of 
diagnostic criteria 
for ANOCA/INOCA 

Guidelines note 
ANOCA/INOCA 
prevalence but lack 
detailed diagnostic 
criteria.  

A 58-year-old woman has chest 
pain; angiography shows no 
blockages. Symptoms persist 
without a clear diagnosis. 

Create standardized diagnostic 
protocols for ANOCA/INOCA, 
including specific criteria and testing 
procedures. 

Comprehensive risk 
assessment tools 

New models estimate 
obstructive coronary 
artery disease likelihood 
but need to integrate 
more risk factors.  

A 65-year-old man with 
hypertension, diabetes, and 
family heart disease history 
presents with atypical chest 
pain; current risk models 
conflict. 

Develop risk assessment tools 
incorporating genetic markers, 
lifestyle, and emerging biomarkers 
for accurate evaluations. 

Personalization of 
treatment 
strategies 

Guidelines offer general 
recommendations but 
lack detailed 
personalized treatment 
guidance.  

A 70-year-old with chronic 
kidney disease and CCS needs a 
treatment plan considering 
both conditions; current 
guidelines provide limited 
direction. 

Create personalized treatment 
algorithms considering genetics, 
comorbidities, and patient 
preferences to optimize therapy. 

Long-term outcome 
data for novel 
therapies 

Limited long-term data 
on new therapies hinders 
assessment of sustained 
efficacy and safety.  

A 60-year-old patient 
prescribed a new anti-anginal 
medication is concerned about 
long-term benefits and risks 
due to limited data. 

Conduct long-term studies to gather 
efficacy and safety data on new 
therapies, providing evidence-based 
guidance. 

Integration of 
patient-reported 
outcomes 

Guidelines acknowledge 
patient involvement but 
lack methodologies for 
integrating patient-
reported outcomes.  

A 55-year-old patient is 
concerned about treatment 
impact on quality of life; the 
clinical team lacks a structured 
approach to incorporate 
patient feedback. 

Implement tools to systematically 
collect and incorporate patient-
reported outcomes into clinical 
decision-making. 

Management of 
multimorbidity 

Guidance on managing 
patients with multiple 
chronic conditions 
alongside CCS is limited.  

A 68-year-old with CCS, 
diabetes, and COPD requires 
coordinated care; current 
guidelines offer limited advice 
on managing such cases. 

Develop comprehensive 
management strategies and 
multidisciplinary care pathways for 
patients with multiple chronic 
conditions. 

 
This was not associated with any unplanned 
revascularization or non-fatal MI rate increase.  
Although it was initially hypothesized that this 
mortality excess could be related to a higher 
proportion of ‘inappropriate’ revascularization 
deferral with iFR compared with FFR (50% vs. 45%),  , 
but it is reassuring that iFR-based deferral is as safe as 
FFR-based deferral up to 5 years  . Moreover, in the 
frequent scenario of a patient with multivessel CAD, 
recent studies such as RIPCORD2 and FUTURE did not 
demonstrate any improvement in clinical outcomes 
comparing FFR measurement of all epicardial vessels 
with angiography alone (17, 18). Therefore, 
intracoronary pressure measurement in patients with 

multivessel CAD should only be performed on 
intermediate lesions.  
The recently introduced continuous thermodilution 
technique for measuring absolute coronary flow 
represents an alternative method for the evaluation of 
CFR. This method also allows the evaluation of the 
microvascular resistance reserve, a novel index for 
assessing coronary microvascular function (19, 20). 
Adenosine is administered, after nitrates, to assess 
endothelium-independent vasodilation. CFR can be 
calculated using bolus or continuous thermodilution, 
or Doppler flow velocity (21, 22).  
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Index of microvascular resistance (IMR) is calculated 
as the product of distal coronary pressure at maximal 
hyperemia multiplied by the hyperemic mean transit 
time. Increased IMR (≥25 U) indicates microvascular 
dysfunction (23, 24). Continuous thermodilution-
derived measurements have shown higher 
reproducibility and lower operator-dependence than 
similar measurements derived from bolus 
thermodilution. 
 
Revascularization 
The main topics that have been discussed in 2024 ESC 
guidelines for CCS about revascularization [surgical via 
coronary artery bypass (CABG) or percutaneous via 
percutaneous coronary intervention (PCI)] are 
regarding the role of routine early revascularization 
compared with optimal medical therapy alone, the 
modality of revascularization, and the role of 
ischemia-testing for decision-making. 
The discussion started since the evidence emerged 
from the ISCHEMIA trial  . This study compared the 
invasive vs. conservative approach in patients with 
stable CAD. The primary outcome was the composite 
of death from cardiovascular causes, MI, or 
hospitalization for unstable angina, heart failure, or 
resuscitated cardiac arrest. The key secondary 
outcomes were the composite of death from 
cardiovascular causes or MI and angina-related quality 
of life. 
The study excluded those patients with severely 
reduced ejection fraction (EF), left main disease or 
complex CAD. This trial showed the non-superiority of 
initial invasive strategy over medical therapy in both 
primary and secondary outcomes. The ISCHEMIA trial 
was published about a year after the publication of 
the ESC 2019 guidelines, in which revascularization 
was supported on top of medical therapy. Anyway, 
most of the evidence was based on studies that 
compared the benefits of CABG over PCI, but none of 
them compared the benefits of medical therapy 
alone. While the consensus for myocardial 
revascularization in patients with severely depressed 
EF (<35%) is still strong, it is not the same for those 
patients who do not show left ventricular (LV) systolic 
dysfunction. Indeed, patients with <35% EF have been 
excluded from the ISCHEMIA trial.  
For those patients who showed evidence of CAD, in 
absence of severely depressed EF and/or angina-
related symptoms, the previous guidelines for 
myocardial revascularization suggested the functional 
evaluation of the stenoses, in terms of iFR/FFR, 
diameter of the stenoses and extension of the 
ischemic area.  

The latest evidence determined a new indication for 
myocardial revascularization in 2024 ESC guidelines 
for CCS. In fact, the main aspects that are involved in 
the decision-making for myocardial revascularization 
are the persistence of angina-related symptoms on 
top of guideline-directed medical therapy. This does 
not apply in those patients with three-vessel CAD or 
functionally significant left main stenosis, in whom 
revascularization is still recommended in addition to 
guideline-directed medical therapy  (class I level of 
evidence A). 
Consequently, we can affirm that the latest guidelines 
cores the decision-making for revascularization on the 
patient’s symptoms, and not on the functional 
features of the stenoses, except for complex coronary 
anatomies at high risk such as three-vessel CAD or left 
anterior descending artery disease. Moreover, 2024 
ESC guidelines stress the concept of revascularization 
“on top” of optimized medical therapy, considering it 
as a part of the therapy, and not the definitive 
solution. In fact, atherosclerosis is a progressive and 
systemic disease, which needs a long-term medical 
therapy to prevent its progression and complications. 
  
Patients with severely depressed EF 
The management of CAD in patients with severely 
depressed EF (<35%) is mainly oriented towards 
revascularization. In fact, for those patients who show 
severe systolic dysfunction, revascularization is 
recommended (class IC). The rationale of 
revascularization is based on impeding the worsening 
of LV systolic dysfunction because of ischemia, and 
improving myocardial function, recruiting those areas 
in which blood supply is impaired. This aspect 
introduced the concepts of stunned and hibernated 
myocardium.  
When myocardium is exposed to chronic ischemia, if 
there are no “acute” events in the meanwhile, the 
heart reduces its metabolic demand  . This concept 
has been defined though years as “smart heart”. This 
happens because the main metabolic pathways that 
are used by the myocardium are O2-dependent (such 
as fatty acid metabolism). In absence of O2, the 
myocardium uses different metabolic pathways, such 
as the ketogenic amino acids or the anaerobic 
glycolysis, which are less efficient in terms of energy 
delivery and reactive oxygen species production. This 
last one aspect may contribute to myocardial 
dysfunction  . 
On the other end, stunned myocardium is defined as a 
viable myocardium after revascularization, but does 
not show signs of improved function.  
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The reason of the stunning is the downregulation of 
those metabolic pathways mentioned above. This 
dysfunction is reversible in a couple of weeks, and 
medical therapies, especially beta-blockers (β1-
selective), seem to improve this metabolic aspect  . 
The 2024 ESC guidelines for CCS spend some words 
about the importance of evaluation of myocardial 
viability through functional tests. This aspect is crucial 
because revascularization in irreversibly damaged and 
not functionally active areas may be ineffective, and in 
some cases, harmful. 
The main tests we can use for the evaluation of 
myocardial viability are PET/SPECT, stress-echo, and 
cMRI. PET/SPECT allows to characterize myocardial 
viability in terms of metabolism, giving an anatomical 
and functional correlation. 
Stress-echo allows detecting those areas of 
myocardium, which show viability when stimulated 
with an inotrope stimulus, which may benefit from 
revascularization. cMRI is the best test for tissue 
characterization, evaluation of scar extent and 
stratification of the arrhythmic risk  . The latest 
guidelines for CCS from ESC do not clearly take a stand 
for the evaluation of myocardial viability. It is 
underlined the importance of this assessment with 
the test mentioned before, but there is a lack of 
evidence now. On the other end, it is important to 
correlate the functional aspect (in terms of LVEF, 
contractile reserve, metabolism, scar extent) with the 
arrhythmic risk and the prevention of further 
cardiovascular acute events. 
 
Medical therapy 
For the medical therapy of CCS, the updated 
guidelines reported a notable advancement by 
presenting a new and organized method rooted in the 
diamond model, initially suggested by specialists in 
the area. This approach highlights highly tailored 
treatment that considers the patient's clinical 
features, medication sensitivity, and the 
pathophysiological factors contributing to angina. 
Numerous elements, including the local accessibility 
of medications and their costs, are also considered in 
this intricate decision-making process. This method 
relies on the evaluation of clinical factors, including 
the occurrence of arrhythmias, comorbid conditions 
such as heart failure or chronic obstructive pulmonary 
disease, possible drug interactions, patient’s choices, 
and hemodynamic measurements like blood pressure 
and heart rate. This model relies on the principle that 
various mechanisms can independently or collectively 
cause anginal symptoms and myocardial ischemia. 
These are represented by epicardial coronary artery 

narrowing, vasospasm, and endothelial impairment 
affecting both the major coronary arteries and the 
microcirculation. The choice of antianginal drugs is 
based on the mainly underlying mechanism. All these 
drugs may be used alone or together to treat 
obstructive, vasospastic, or microvascular angina 
pectoris. For example, calcium channel blockers and 
nitrates are highly effective in treating vasospasm-
induced angina. 
The diamond model is applied systematically and in a 
stepwise manner, beginning with first-line medications 
like beta-blockers and calcium channel blockers, 
advancing to second-line options such as long-acting 
nitrates, ranolazine, and ivabradine in case of poor 
response to medical therapy.  
Nevertheless, 2024 ESC guidelines for CCS emphasize 
a significant concern: the absence of direct 
comparisons between various pharmacological 
therapies, particularly the traditional ones like beta-
blockers and calcium-channel blockers. This absence 
of data also pertains to compare established therapies 
with newer drugs, such as ranolazine and ivabradine.  
Another key aspect to highlight is that most of 
antianginal medications do not demonstrate 
substantial improvements in terms of outcomes, apart 
from beta-blockers, which demonstrated significant 
effectiveness when given during the initial year 
following an acute MI. 
These aspects highlight the need to make therapeutic 
decisions based not just on symptom management, 
but also evaluating existing evidence and actively 
encouraging further research to fill current knowledge 
voids. In addition to medical therapy to control 
myocardial ischemia and associated symptoms, it is 
critical to provide comprehensive 360-degree patient 
care. This involves emphasizing cardiovascular event 
prevention through careful risk factor modification 
and cardioprotective therapy. The 2024 ESC guidelines 
for the management of CCS introduce substantial 
advancements in medical therapy compared to the 
2019 edition, reflecting the evolving understanding of 
pathophysiology and treatment strategies in ischemic 
heart disease. 
 
Patient education, lifestyle optimization for risk-
factor control, exercise therapy  
The 2024 guidelines emphasize a holistic and 
personalized approach for the management of CCS, 
focusing on patient education, lifestyle interventions, 
risk factor control optimization, and exercise therapy. 
Indeed, this aspect has been included in the chapter 
on “Guideline-Directed Therapy”. 
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Patient education is strongly recommended (Class I, 
Level C) as a critical tool to improve knowledge, self-
management, and empowerment, fostering long-term 
adherence to treatment. Multidisciplinary behavioral 
approaches to support patients in achieving healthy 
lifestyles are also recommended (Class I, Level A). 
Regarding physical activity, moderate-intensity 
aerobic exercise (150–300 minutes per week) or 
vigorous-intensity exercise (75–150 minutes per 
week), along with reduced sedentary time, is 
recommended (Class I, Level B). Exercise-based 
cardiac rehabilitation programs are endorsed (Class I, 
Level A) to enhance cardiovascular risk profiles and 
reduce mortality. Finally, interventions such as home-
based cardiac rehabilitation and mobile health 
solutions should be considered to improve long-term 
adherence to healthy behaviors (Class IIa, Level B). 
This patient-centered and multidisciplinary strategy is 
essential for reducing disease progression and 
achieving better clinical outcomes. 
 
Antithrombotic therapy 
The 2024 ESC guidelines for CCS introduce several 
notable advancements for antithrombotic therapy, 
reflecting a shift toward a more personalized 
approach. For patients undergoing PCI, the standard 
approach remains six months of dual antiplatelet 
therapy (DAPT) with aspirin and clopidogrel (Class I, 
Level A). However, for patients with low ischemic risk 
but high bleeding risk, the guidelines recommend 
discontinuing DAPT after 1–3 months and 
transitioning to single antiplatelet therapy (SAPT) 
(Class I, Level A) This recommendation highlights the 
focus on balancing ischemic protection and bleeding 
risk (30, 31).  
A major change involves the inclusion of clopidogrel 
monotherapy, 75 mg daily, as an equally effective 
alternative to aspirin monotherapy (75–100 mg daily) 
for long-term management of CCS patients who have 
experienced a prior MI or PCI (Class I, Level A) (32- 
34). This represents a significant change from the 
previous guidelines, which limited clopidogrel to 
patients with aspirin intolerance or in specific 
conditions, such as peripheral arterial disease or prior 
stroke.  
Aspirin monotherapy continues to be the standard 
treatment for patients with a history of CABG (Class I, 
Level A).  Additionally, it has received a new 
recommendation for patients without prior MI or 

revascularization but with significant obstructive CAD 
(Class I, Level B). 
Another update pertains to the duration of DAPT 
following PCI in patients with neither high bleeding 
nor high ischemic risk. The 2024 ESC guidelines 
recommend that short DAPT may be considered (1–3 
months) followed by SAPT in this group of patients 
(Class IIb, Level B). Notably, 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 (32, 35-38).  
 
Lipid-lowering drugs 
The most relevant update regarding lipid-lowering 
drugs in the 2024 ESC guidelines for CCS concerns 
bempedoic acid. Bempedoic acid administration has 
received a Class I, Level B recommendation for 
patients who are statin-intolerant and fail to achieve 
their LDL-C goals with ezetimibe alone  .  
In terms of tolerance, the benefit of bempedoic acid is 
determined by its mechanism of action, which inhibits 
cholesterol formation at a different level of the 
enzymatic chain.  
This results in a higher specificity for liver enzymes 
instead of the skeletal muscles ones, with the result of 
an improved tolerance in terms of myopathy. 
Furthermore, it is recommended as a Class IIa, Level C 
option for individuals who do not meet LDL-C targets 
despite being on the maximum tolerated doses of 
statins and ezetimibe.  
ESC guidelines on CCS further reinforce the indication 
for prompt and intensive hypolipidemic therapy to 
reduce cardiovascular risk in moderate, high, or very 
high-risk patients. The specific targets are less than 
55 mg/dL in high-risk patients and less than 40 mg/dL 
in very high-risk patients, which are the same as 2019 
ESC guidelines for CCS. For those patients who fail to 
achieve target levels with statin monotherapy, the 
addition of ezetimibe or proprotein convertase 
subtilisin/kexin type 9 (PCSK9) inhibitors, such as 
alirocumab and evolocumab, is recommended. One of 
the newest options is inclisiran, an RNA interference 
(RNAi) agent that provides sustained LDL-C reduction 
with biannual administration, help to alleviate patient 
burden and improve adherence, with its adjunct 
potential of long-term plaque stabilization (40, 41). 
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Sodium–glucose co-transporter 2 (SGLT2) inhibitors 
and glucagon-like peptide-1 (GLP-1) receptor 
agonists  
According to numerous recently published studies, 
SGLT-2 inhibitors and GLP-1 receptor agonists have 
emerged as key therapeutic agents in patients with 
atherosclerotic cardiovascular disease (ASCVD), 
including CCS and type II diabetes (T2DM) due to their 
demonstrated ability to improve cardiovascular 
outcomes in this population (42- 46). 
These updates include a recommendation (Class I, 
Level A) for SGLT2 inhibitors and GLP-1 receptor 
agonists in patients with T2DM and CCS to lower the 
incidence of cardiovascular events, regardless of 
baseline or target HbA1c levels or concurrent glucose-
lowering therapies). In addition to this, based on the 
results of the SELECT trial  , which demonstrated the 
protective role of semaglutide in reducing 
cardiovascular mortality, MI and stroke in overweight 
or obese patients without diabetes, semaglutide has 
also been indicated for use in non-diabetic patients 
with BMI> 27kg/m2 (Class IIa, Level B). 
 
Anti-inflammatory drugs 
Anti-inflammatory therapy has emerged as an area of 
increasing interest in the management of CCS. Chronic 
inflammation is an important contributor to the 
development of atherosclerotic disease. Recent 
research indicates that low-dose colchicine may 
reduce the risk of major cardiovascular events such as 
MI and stroke — particularly in patients with high 
residual inflammation. The COLCOT and LODOCO2 
trials demonstrated reductions in MACE in post-MI 
and stable CCS populations (48, 49). A meta-analysis 
further confirmed colchicine's efficacy in reducing MI, 
stroke, and revascularization rates in CCS patients  . 
As a result, the 2024 ESC guidelines recommend that 
in CCS patients with atherosclerotic CAD, low-dose 
colchicine (0.5 mg daily) should be considered to 
reduce MI stroke, and the need for revascularization 
(Class IIa, Level A), establishing its role as an 
adjunctive therapy in atherothrombotic CAD 
management. 
 
Conclusions 
The latest ESC guidelines for CCS gave an important 
update for the treatment of different categories of 
patients, overtaking the classification of the six 
phenotypes that has been previously proposed, 
which, however, did not have a corresponding in 
terms of different management for diagnosis and 

therapy. Instead, it is underlined the importance of 
considering CCS as a “spectrum”, in which it is 
important to treat comorbidities that contribute to 
the perpetuation of its underlying mechanism, which 
is atherosclerosis. In fact, the latest evidence allowed 
to introduce in CCS guidelines therapies such as GLP-1 
agonists and SGLT2i.  
Another crucial aspect that has been proposed is 
represented by the definition of ANOCA/INOCA as a 
part of the spectrum of CCS. We hope that the next 
advances in evidence will allow to recognize even 
more specific therapies for specific phenotypes of 
patients. 
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