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ABSTRACT

Longer life expectancy and advancements in coronary artery disease management have improved life
expectancy and survival, increasing the prevalence of chronic coronary syndromes (CCS). Angina is
a common symptom in patients with CCS but remains underdiagnosed and undertreated. Contemporary
guidelines provide detailed information on diagnosing and treating angina based on evidence and expert
consensus; however, their extensive nature may hinder uptake by non-specialists. This review presents
a practical approach to diagnosing stable angina, followed by the three pillars of CCS management: 1)
healthy lifestyle including appropriate exercise, diet, and avoiding toxic habits; 2) optimal medical therapy,
including treatment recommended to prevent cardiovascular events and drugs for the control of myocar-
dial ischemia and angina tailored to the patient’s comorbidities; and 3) myocardial revascularization when
indicated. This approach may be useful for practicing physicians but is not intended to substitute more
detailed and authoritative documents. Checklists are proposed to help focus patient-physician interactions
and make follow-up visits more efficient. This approach seeks to increase the proportion of correct angina
diagnoses and patients receiving evidence-based treatments, emphasizing the importance of patient
education, managing residual angina, and reducing cardiovascular risk. We include reference to the recently
published 2024 ESC guidelines on chronic coronary syndromes.

PLAIN LANGUAGE SUMMARY

Advances in the diagnosis and treatment of coronary heart diseases have greatly increased survival
after a heart attack and increased life expectancy. As a result, an increasing number of people are living
with chronic heart diseases that impair blood flow to the heart muscle, causing chest pain (angina). This
can limit one’s quality of life and capacity to perform daily functions without pain. There are several
underlying causes of angina, and it also occurs in people who have not had a heart attack. Management
should address three important areas: (i) Lifestyle changes should include regular exercise, a heart-
healthy diet, and avoidance of smoking, while keeping blood pressure, serum cholesterol levels, and
other so-called risk factors under control to prevent future cardiovascular events. (ii) Anti-angina
medications (antianginal drugs) should be personalized based on the underlying cause of a patient’s
angina, their cardiovascular characteristics, the presence of other medical conditions and the medica-
tions that they are currently taking. The physician may need to adjust this tailored treatment to achieve
optimal results for the individual patient. (iii) If this optimal medical therapy does not provide sustained
relief, the physician may refer the patient to a cardiology center for further testing and to evaluate
whether a revascularization procedure would be appropriate. Administering the optimal antianginal
treatment for each patient, and careful adherence to lifestyle recommendations provide the best
chance for restoring quality of life, reducing medical visits and improving long-term outcomes.
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1. Introduction

The longer life expectancy in the general population and the
improved survival of patients with myocardial ischemic syn-
dromes has increased the number of patients living with chronic
stable angina; a growing major medical problem [1-3]. Although
angina is common among patients with non-acute myocardial
ischemic syndromes [4], it is often underdiagnosed and under-
treated [5,6]. Contemporary guidelines for the diagnosis and
treatment of non-acute myocardial ischemic syndromes

(variously referred to as chronic coronary syndromes [CCS] [7],
chronic coronary artery disease [CAD] [8,9], or stable ischemic
heart disease [10]), provide detailed information for the diagnosis
and treatment of angina based on evidence and expert consen-
sus [7-9]. Arguably, their length and granularity may limit their
use by non-specialists. This document aims to provide practical
guidance for the diagnosis and treatment of stable angina that
may be useful for the practicing physician; it is not intended to
substitute more detailed and authoritative documents.
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Article highlights

e Angina is a common symptom of chronic coronary syndromes and is
increasing in prevalence, but often underdiagnosed and under-
treated, leading to reduced quality of life.

e Major types include Stable Angina, characterized by transient symp-
toms under predictable conditions, and Unstable Angina that is
persistent/progressive, and often unpredictable; these are further
classified into epicardial, microvascular, or vasospastic based on the
underlying pathophysiology.

o The diagnostic algorithm and assessment criteria provide a practical
approach to diagnosing a patient presenting with chest pain.

¢ Management should include lifestyle advice that covers exercise, diet,
and control of toxic habits.

e The optimal medical therapy for each patient should be identified
using the algorithm to select treatment according to angina type,
hemodynamic profile, comorbidities and concurrent medications.

e Revascularization is indicated for angina with significant anatomical
or functional coronary stenosis, very high cardiovascular risk and/or
debilitating angina despite optimal medical treatment.

o At follow-up, patient education must emphasize the importance of
prevention, the need for adherence to therapy and treatment to
targets.

o Following this approach will increase the proportion of patients
receiving correct diagnoses and evidence-based treatment.

2. Definition of angina

Angina is defined as chest pain or discomfort secondary to
myocardial ischemia. It has been described as pressure, tight-
ness or heaviness that may be retrosternal or occur in the
upper back, neck, jaw, or arms, and may radiate to arms,
shoulders, neck, jaw [7,8]. It is typically brought on with exer-
tion, particularly walking up an incline or stairs, and is relieved
within a few minutes with rest or sublingual nitrates.
Emotional stress can also be a trigger. Symptoms alone may
not be sufficient for the diagnosis as they should be correlated
to myocardial ischemia, and an ischemia test, preferably com-
plemented with imaging, should be considered. Coronary
angiography alone provides anatomical information but the
presence of epicardial coronary stenosis does not imply myo-
cardial ischemia or permit a clear diagnosis of angina; myo-
cardial ischemia must be documented, except in patients with
CCS who have a history of similar episodes. Dyspnea on exer-
tion is often considered an angina equivalent. Symptoms are
transient and generally resolve in minutes when the provoking
stimulus is removed. Pain associated with chest trauma, body
position, movement or breathing is less likely to be anginal.

2.1. Angina types

Typical angina refers to symptoms that fit well with the above
description. The term atypical to describe variations or ambig-
uous symptoms is discouraged, however, as it may confound
the importance of the diagnosis. Therefore, current guidelines
recommend that atypical suggestive symptoms should be
considered angina until further investigation excludes myocar-
dial ischemia or chest pain not related to myocardial ischemia
[7,8]. Angina severity has been classified by the Canadian
Cardiovascular Society into 4 groups based on the types of
activities that trigger angina [11]:

(I) Angina only with strenuous exertion or physical activ-
ity above normal, daily physical activities.

(I Angina with moderate exertion, occurring during
ordinary daily activities.

(I Angina occurring during normal walking, short dis-

tances or climbing one flight of stairs.

Angina triggered by minimal activities such as dres-

sing or washing up.

2.1.1. Stable and unstable angina [7-9]

e Stable angina is characterized by transient symptoms
that occur under predictable conditions, with constant
frequency over the course of weeks or months and are
relieved in minutes with rest or sublingual nitrates.

e Unstable angina is prolonged (i.e., not relieved in a few
minutes with rest or sublingual nitrates), or progressive
(occurring with increasing frequency, duration, or inten-
sity, or with new cardiac symptoms such as dizziness,
syncope, or dyspnea, or occurring at rest or lower exer-
cise activity). This is especially important in patients with-
out a previous diagnosis of CCS, and in new onset angina
(first episodes) or after a prolonged asymptomatic period
in patients that already have a diagnosis of CCS. Angina
onset within the first month after an episode of acute
myocardial infarction and chest pain with ST segment
elevation should always be considered unstable. Only
patients with unstable angina require urgent treatment
with hospital admission.

2.2. Angina according to underlying pathophysiology

Angina results from an imbalance between oxygen and nutrient
supply to, and demand by the myocardium, but other condi-
tions may also play a role (Figure 1) [12]. Myocardial ischemia
may result from (combinations of) obstructive epicardial coron-
ary lesions, endothelial dysfunction, microvascular dysfunction,
metabolic abnormalities, inflammation, thrombi, and/or vasos-
pasms or may be secondary to conditions that increase the
metabolic demands of the myocardium, e.g.: hypertension, or
aortic stenosis. Two distinctive phenotypes of angina have been
clearly identified, based on the presence or absence of signifi-
cant epicardial coronary stenosis [13-15].

Stable angina is a common symptom in patients with obstruc-
tive CAD, when atherosclerotic narrowing of one or more cor-
onary artery reduces perfusion of cardiac muscle [8,16]; however,
angina may occur without obstructive epicardial coronary steno-
sis, which is known as Ischemia and Non-Obstructive Coronary
Arteries (INOCA) [13]. Patients with INOCA are at increased risk of
major adverse cardiovascular events [17]. Up to half of patients
undergoing invasive testing for angina with signs of ischemia do
not have significant obstructive CAD [15], and up to 20% of
patients with moderate to severe myocardial ischemia do not
present significant epicardial coronary stenosis [18]. In patients
with INOCA, ischemia results from endothelial or microvascular
dysfunction, increased vascular tone/vasospasm, myocardial
bridging, or may be secondary to other causes [8,16,19-21].
Accordingly, different INOCA subtypes should be considered:
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Figure 1. Pathophysiological mechanisms of myocardial ischemia and corresponding therapeutic options. Patients with significant epicardial coronary artery stenosis
frequently have vascular and/or microvascular dysfunction. Conversely, patients without significant epicardial coronary artery stenosis frequently present non

obstructive coronary epicardial coronary stenosis.

e Microvascular angina refers to ischemia due to an
increase in microvascular resistance and/or inappropriate
vasodilatory capacity. Diagnosis of microvascular disfunc-
tion is based on evidence of impaired coronary flow
reserve, abnormal coronary microvascular resistance,
abnormal micro-vasoconstriction, or slow coronary flow.

e Vasospastic angina occurs when transient total or subtotal
epicardial coronary artery occlusion causes an episode of
severely decreased myocardial perfusion. It may occur in
subjects with normal appearing coronary arteries or in the
presence of epicardial coronary stenosis. The vasoconstric-
tion can be spontaneous or induced by provocation tests.

e Angina secondary to other cardiovascular conditions, e.g.,
hypertension, arrhythmias, aortic stenosis, spontaneous
coronary artery dissection.

e Other forms of angina represent clinical settings with special
difficulties for treatment, including angina after revascular-
ization, angina with non-revascularizable epicardial coronary
stenosis and angina refractory to standard appropriate
treatment.

It is important to note that most patients with INOCA pre-
sent some degree of epicardial coronary atherosclerosis.
Conversely, 40-75% of patients with obstructive epicardial
coronary stenosis present evidence of microvascular dys-
function [22,23].

3. Assessment and diagnosis

The first concern is to determine if the chest pain suspected to
be ischemic results from an acute coronary syndrome or other
serious condition (Figure 2). Once acute coronary syndromes
and other potential life-threatening conditions are excluded,
numerous algorithms have been proposed for diagnosis, and
these should be adapted to the individual patient and the
available resources at each institution. Detailed algorithms are

Chest pain suggestive of angina

If possible, ECG with- and without
pain, before sublingual nitrates

’ Pain relief in minutes

o 1 .
| Known IHD }; >
v

!

| Stable angina s b

}

No need to go to hospital
Follow doctor’s instructions

\4
Send to hospital
Emergency Dept.

Figure 2. Strategy to avoid false negative diagnosis of potential acute coronary
syndromes in presence of chest pain. ECG, electrocardiogram; IHD, ischemic
heart disease.

useful during the progressive evaluation of the patient
[19,20,24]; however, for practical purposes, we believe that
the initial algorithm should be as simple as possible, to
avoid delays that may result from ordering complementary
testing and invasive procedures. Diagnostic criteria for the
different forms of angina have been detailed in the previous
section and are summarized in Table 1 [25,26]. The 2024 ESC
Guidelines for the management of CCSs recommend noninva-
sive anatomic or functional imaging as first-line diagnostic
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Table 1. Common diagnostic criteria in different forms of angina [25,26].

Form of angina

Diagnostic criteria

Angina with obstructive epicardial coronary e Angina
lesions .
imaging stress test)
and

Documented ischemia (ECG changes during pain, stress test; preferably wall motion abnormalities during an

o Epicardial coronary stenosis > 70%; >50% in left main stem in coronary angiogram or CCTA angiogram

or

o Borderline lesions with Fractional Flow Reserve < 80

Ischemia and Non-Obstructive Coronary .
Arteries (INOCA) .
Microvascular angina

Angina

imaging stress test)

Documented ischemia (ECG changes during pain, stress test; preferably wall motion abnormalities during an

* No significant epicardial coronary stenosis as defined above

¢ Any of the following:

¢ Slow coronary flow (TIMI flow count > 25)
« Coronary micro-vasoconstriction during acetylcholine testing
e Abnormal microvascular resistance index (IMR > 25)

Vasospastic angina

or

Angina, usually in the early morning

Epicardial coronary arteries may be normal or present significant stenosis

Responds to nitrates or calcium channel blockers

Coronary artery spasm in angiogram, spontaneous or in response to provocation (e.g., acetylcholine, ergonovine)

e ECG changes (ST elevation/depression) during spontaneous chest pain or in response to provocation (e.g.,

acetylcholine, ergonovine)

CCTA, coronary computed tomography angiography; ECG, electrocardiogram; IMR, index of microcirculatory resistance; TIMI, thrombolysis in myocardial infarction.

testing of suspected CCS in most patients, with invasive cor-
onary angiography reserved for those with a very high like-
lihood of obstructive CAD, severe angina refractory to
guideline-directed medical therapy, symptoms on low level
exertion, and/or a very high risk of cardiovascular events [7].
The diagnostic yield of coronary angiography or CT is low. In
a study including almost 400,000 patients referred for invasive
coronary angiography, between 30% and 40% of asympto-
matic patients had obstructive coronary disease, whereas
45% to 55% of symptomatic patients had non-obstructive
coronary disease [27]. The real value of these exams is in
their ability to identify patients with coronary artery lesions

Suspected Angina

that should be considered for revascularization, mainly left
main stem or triple vessel disease.

Figure 3 shows a general strategy for the initial manage-
ment of patients with suspected angina. Table 2 describes
common techniques useful for diagnosis that may vary
according to local availability and expertise [8,9,16,28]. Once
initial episodes of chest pain have been diagnosed as angina,
subsequent episodes usually require a simpler workup; the
patient already has a diagnosis of CCS, has been instructed
on what to do during an episode of chest pain and when to
go to the hospital, and should be receiving appropriate treat-
ment for secondary prevention.

No

» Unstable
-Resting angina
-Recent onset

- Progressive

Stable? |

Yes

A 4

Differential diagnoses

Ischemia stress test
Myocardial ischemia

- Early post ACS

- Heart failure lI-IV

-LVEF <35
- High-risk score

l Yes

Initiate OMT |

h 4

N
Exclude secondary angina

< aortic stenosis, anemia, etc. |
Consider further testing for No

« Coronary spasm ><— coronary
* Microvascular dysfunction stenosis

1 Consider CCTA f——»|

Left main stem
stenosis

.

v

Consider modifying
optimal medical therapy

| Patient unsatisfied with angina control I—->

Coronary angiography
Consider revascularization

4

Figure 3. General strategy for diagnosis and treatment of stable angina. ACS, acute coronary syndrome; CCTA, coronary computed tomography angiography; LVEF,
left ventricular ejection fraction; OMT, optimal medical therapy. CCTA may quickly rule out significant epicardial coronary stenosis, identify lesions usually considered
for surgery (such as main left stem stenosis) but may not be available in all cases. In addition to coronary anatomy, myocardial ischemia should also be confirmed or
ruled out, as a significant number of patients present angina without epicardial coronary stenosis.
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Technique Value

Disadvantages

Symptoms and signs e Suspicion of myocardial ischemia

Identify Comorbidities e
heart failure, bronchial disease, etc.

¢ Unstable characteristics should be considered
a potential acute cardiac syndrome

¢ Age and cardiovascular risk factors increase the
probability of significant epicardial coronary ste-
nosis

Hypertension/hypotension, tachycardia/bradycardia, renal dysfunction, diabetes,

e Very important to exclude secondary or contributing causes of ischemia

e May contraindicate or suggest specific treatments

Resting ECG .

ECG changes during suspected angina are highly suggestive of ischemic origin. If e
possible, ECG with and without pain, preferably before sublingual nitrates,

ECG may be normal and without changes during
episodes of angina

should be obtained in patients without previous diagnosis of ischemic heart

disease
o ST segment elevation is an urgent condition that requires immediate hospital
evaluation
Holter ECG e ST segment changes or arrhythmias during episodes of suspected angina e Usually diagnosis delays; normal ECG does not
exclude angina
Biomarkers e Troponins * Troponins are biomarkers of myocardial damage,
(i.e., not specific for ischemia).
o Reliable ischemia-specific biomarkers are not
available.
Stress testing o |dentification of myocardial ischemia o Stress test with imaging not always available

e Best if imaging techniques are used

Exercise stress test ¢ Physiological method

Pharmacological stress e
test
Cardiac CT o Very specific for normal coronary arteries

Useful if patient cannot exercise

* May identify/exclude coronary lesions that currently are considered a clear .
indication for revascularization: in particular, significant Main stem/equivalent e
stenosis, seen in up to 10% of patients with moderate-severe ischemia

Coronary angiography e
coronary stenosis

Gold standard to identify and quantify (anatomically and functionally) significant e

May be normal, especially in INOCA

o Not all patients can exercise
* Some false negatives and positives

e May not be available in all institutions

* Not available in all sites

Potential delays in diagnosis

Significant coronary stenosis does not necessarily

imply myocardial ischemia

o Normal epicardial coronary arteries do not
exclude angina (INOCA)

Invasive. Potential complications (bleeding, renal

dysfunction, stroke, others)

e May be normal in presence of myocardial ische-
mia (e.g., INOCA)

¢ Does not identify myocardial ischemia

e May lead to unnecessary revascularization

Resting o Ventricular function should always be evaluated during the initial diagnostic o Waiting lists should not be allowed to delay

echocardiogram workup

diagnosis and treatment

o |dentifies other conditions related with ischemia: e.g., aortic stenosis, myocardial

hypertrophy.

Other Techniques ¢ Quantification of coronary reactivity
Ergonovine, ¢ Quantification of myocardial perfusion
adenosine, ¢ Quantification of coronary flow reserve

L]

acetylcholine tests,
CMR-MPI, PET-MPI,
SPECT-MPI

More sensitive for identifying myocardial ischemia, especially in INOCA

o Coronary flow reserve strongly recommended in
presence of borderline coronary stenosis

Other techniques:

Not available in most clinical practices

No clear consensus for indications

Reserve for selected patients and research

CMR, cardiovascular magnetic resonance; CT, computed tomography; ECG, electrocardiogram; INOCA, ischemia and no obstructive coronary arteries; MPI, myocardial
perfusion imaging; PET, positron emission tomography; SPECT, single photon emission computed tomography; ST, stress test.

For angina secondary to microvascular dysfunction in
INOCA, the best diagnostic pathway in clinical practice is still
a matter of controversy, pending new research on appropriate
pathways and diagnostic tests that can be recommended for
a significant proportion of patients. Again, it should be
emphasized that microvascular dysfunction is very common
in the presence of significant coronary artery stenosis.

3.1. Risk stratification

Risk scores for prediction of epicardial coronary stenosis and
prognosis of patients with chronic stable angina may help when

planning strategies for diagnosis and treatment. Prediction mod-
els for significant obstructive CAD consider patient age, sex, type
of angina, diabetes, dyslipidemia, and family history of CAD. They
provide guidance for selecting further testing [29]. Prognostic
scores in patients with CCS and stable angina consider multiple
factors, including age, current smoking status, current angina,
diabetes, previous myocardial infarction or stroke [30], as well as
major comorbidities that may themselves impose a poor prog-
nosis or limit therapeutic options. Although identifying the key risk
factors is important to informing clinical decisions, complex risk
scores are not often used in clinical practice. The patient-reported
Seattle Angina Questionnaire is a validated metric for assessing
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angina symptoms that is recommended to support patient-
centered care and evaluate the impact of angina on quality of
life and to monitor the effects of treatment [7,311.

4. Treatment

The three pillars of the correct management of CCS are
healthy lifestyle, optimal medical treatment, and revasculariza-
tion (Figure 4). All three are equally important and must be
considered in every patient [7]. Key factors for diagnosis and
treatment strategies include a) stable versus unstable symp-
toms, b) presence versus absence of epicardial coronary ste-
nosis; ¢) the underlying pathophysiology; d) the hemodynamic
profile; e) comorbidities; f) cardiovascular risk scores (e.g.,
SCORE2 [32], or SCORE2-OP [33], as appropriate); and g) con-
trol of angina symptoms and their impact on quality of life.

4.1. Lifestyle and patient education

A healthy lifestyle includes appropriate exercise (tailored to
patient age and functional capacity) [34], a healthy diet, and
control of toxic habitsin particular, cigarette smoking and drug
abuse. Annual influenza vaccination prevents acute episodes
and is recommended in all patients with CCS [35], as well as in
healthy persons aged 65 years and older [36]. Education is
crucial and rehabilitation programs play an important role.
Patients with CCS must also be instructed on what to do
during an angina episode, including the correct use of sub-
lingual nitrates, when to consult their physician, when to go to
the hospital and whether to go directly or to summon emer-
gency transportation (Figure 2). In addition, control of com-
mon risk factors (smoking and other toxic habits, blood
pressure, diabetes, dyslipidemia) are far from ideal and require
better education of patients as well as physicians.

4.2. Optimal medical therapy

Optimal medical therapy in CCSs can be classified in two cate-
gories: drugs recommended to prevent cardiovascular events
(secondary prevention), and drugs for the control of angina

|Nontoxic habits| | Exercise | | Diet

[
Lifestyle modifications
risk factor control

Chronic Ischemic Disease

Treatment

Revascularization

V_I—V

|Antiischemic | |Event Preventionl | CABG | l

Medical Therapy

Figure 4. Pillars of therapy in chronic coronary disease. CABG, coronary artery
bypass graft surgery; PCl, percutaneous coronary intervention.

[8,16]. The first includes the best possible control of risk factors
and the use of medications with proven benefit for long term
outcomes, including antiplatelet agents and statins [8,16].

4.2.1. Antianginal therapy

There is a lack of evidence to support the superior efficacy of
any antiischemic drug (beta-blockers, calcium channel block-
ers, ivabradine, nicorandil, nitrates, ranolazine, trimetazidine),
or to justify categorizing them into treatment lines [37]. None
of the antiischemic drugs has demonstrated consistent
improvement in cardiovascular outcomes in patients with
CCSs; therefore, it would be reasonable to base treatment
decisions on a) the type of angina, b) the hemodynamic
profile, c¢) comorbidities, d) drug contraindications and
potential drug-drug interactions, rather than on groups of
drugs in predefined treatment lines [38-40]. The 2024 ESC
CCS guidelines reinforce this concept [7], no longer consider-
ing a first line with priority going to beta-blockers and cal-
cium channel blockers, thereby marking a change from the
previous guideline [16]. Figure 1 depicts treatment prefer-
ences according to the pathophysiological mechanisms
involved in myocardial ischemia. Table 3 details the mechan-
isms of action, adverse events, and contraindications of the
various antiischemic drugs.

The so-called “diamond approach” presented by Ferrari
et al. [39] is an algorithm for selecting antiischemic drugs
based on angina type, hemodynamics, comorbidities, drug
mechanism of action, contraindications, and potential drug-
drug interactions (Supplemental Figure S1); an updated ver-
sion is presented in the 2024 ESC Guidelines [7]. A simplified
algorithm for selecting antiischemic drugs according to the
patient’s hemodynamic profile and common comorbidities is
presented in Figure 5 [38].

Patients with blood pressure < 120 mm Hg, should start
with ranolazine or trimetazidine [16]. Meanwhile, bradycardic
patients should receive agents that do not influence heart
rate; if this is unavoidable, they may receive beta-blockers or
heart rate lowering CCBs, but these must be initiated at very
low doses with careful monitoring.

In patients with heart failure, beta-blockers are the first
choice for treatment, whereas in patients with vasospastic
angina, calcium channel blockers should be used first, and
beta-blockers are contraindicated. In diabetic patients, beta
blockers (except vasodilating beta-blockers) should be
avoided [38]. The largest clinical trial specifically in patients
with type 2 diabetes mellitus (T2DM) and CAD is the TERESA
study, which showed a significant benefit of ranolazine on
exercise parameters, angina frequency and nitroglycerin use
[41]. Ranolazine improves glycemic control, reducing fasting
blood glucose and providing a moderate, dose-dependent
reduction in hemoglobin Alc levels in diabetic patients with
CAD [42,43]. A scientific statement from the American Heart
Association on the clinical management of patients with stable
CAD and T2DM specifies that, in the absence of competing
considerations, “T2DM friendly” medications should be
selected when angina treatment is indicated [44]. A recent
meta-analysis shows that ranolazine is associated with
a lower incidence of atrial fibrillation, in addition to its anti-
ischemic effects [45]. Several studies also support the benefit
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Table 3. Anti-ischemic drugs: mechanisms of action adverse events and contraindications.

Proposed mechanism of action

Common adverse
effects

Contraindications

Comments

Beta-blockers

Competitive antagonists of B-
adrenergic receptors

Reduce myocardial oxygen
consumption (reduce heart rate,
blood pressure, contractility)
Additional vasodilation:
carvedilol, nebivolol

Calcium channel blockers

Block Ca+ entry in cardiac and
smooth muscle cells
Peripheral and coronary
vasodilators

Nitrates

Nitric oxide-mediated
vasodilation

Ranolazine

Blocks late inward Na* current,
preventing ischemia induced Ca®*
overload

Improves microvascular
dysfunction, increasing coronary
blood flow reserve and
decreasing coronary vascular
resistance

Trimetazidine

Inhibits mitochondrial
3ketoacylCoA thiolase.

Shifts cardiac metabolism from
fatty acid Boxidation to glucose
oxidation during ischemia

Nicorandil

Nitric oxide donor: vasodilation
Karp channel opener: systemic
and coronary vasodilation

Ivabradine

Blocks hyperpolarization-
activated pacemaker current (1[f])
in sinus node cells causing pure
reduction of sinus heart rate

» Bradycardia, atrioventricular block,
bronchospasm, peripheral
vasoconstriction, impotence, insomnia

¢ Abdominal pain, nausea, dyspepsia,
constipation

¢ Hypotension

e Somnolence, dizziness

¢ Dihydropyridines increase heart rate.
Palpitations. ankle edema

¢ Non-dihydropyridines reduce heart rate
and contractility. May induce sinus bra-
dycardia, atrioventricular block, and
decompensate heart failure.

¢ Headache, dizziness, flushing
e Tachycardia
¢ Hypotension

o Dizziness, headache, constipation,
nausea, vomiting, asthenia

e Abdominal pain, nausea and vomiting,
diarrhea, headache
e Parkinsonism, gait disorders

e Headache, dizziness, weakness,
hypotension, abdominal pain, nausea,
vomiting

o Ulcerations of skin, mucosa (anal, colo-
nic, rectal, vulvovaginal, and penile), and
eyes.

o Hyperkaliemia

e Bradycardia
e Phosphenes dizziness

Asthma

Bradycardia, sinus node disease, second- or
third-degree atrioventricular block (unless
a functioning pacemaker is present)
Hypotension

Vasospastic angina

Unstable heart failure

Hypotension

Dihydropyridines: tachycardia

Non dihydropyridine: bradycardia sick sinus
syndrome, second or third-degree atrioven-
tricular block, and sick sinus syndrome
(unless a functioning pacemaker is present)
Atrial fibrillation/flutter in Wolff-Parkinson-
White syndrome

Heart failure, left ventricular dysfunction

Hypotension

Hypertrophic obstructive cardiomyopathy,
constrictive pericarditis, severe mitral/aortic
stenosis, cardiac tamponade
Coadministration of phosphodiesterase inhi-
bitors (e.g., sildenafil)

Concomitant use of potent CYP3A4
inhibitors*

Coadministration with class | or class Ill anti-
arrhythmics other than amiodarone.

Severe renal impairment (crCL <30 mL/min)
Hepatic impairment, cirrhosis

Parkinson disease, parkinsonism, and other
related movement disorders
Tremors and movement disorders

Hypotension
Tachycardia
Coadministration of phosphodiesterase inhi-
bitors (e.g., sildenafil), metformin or dapoxe-
tine, medicines that increase potassium levels
(especially in patients with renal dysfunction)

Resting heart rate <70 bpm

Bradycardia, sinus node disease, second or
third-degree atrioventricular block (unless
functioning pacemaker present)

Atrial fibrillation (no effect)

Severe hepatic impairment

Combination with verapamil or diltiazem

Preferred choice for
exertional angina, heart
failure, hypertension

May increase coronary
spams due to

a predominance of a-
mediated coronary
vasoconstriction.

Proven prognostic benefit
in patients with previous
heart failure
Cardioselective B-blockers
preferred

Preferred choice for
vasospastic angina
(dihydropyridines)

Avoid combination of dil-
tiazem or verapamil with
B-blockers or ivabradine

Sublingual nitrates are
first choice for angina
relief

Preference choice:
patients with vasospastic
angina, along with cal-
cium channel blockers
Tachyphylaxis and toler-
ance frequent with long-
term use

Long-term use may wor-
sen outcomes

Preferred choice for
diabetes, INOCA

No hemodynamic side
effects

Improves Hemoglobin
Alc.

Safe in patients with acute
coronary syndromes, heart
failure and arrhythmias

No hemodynamic side
effects

Improves Hemoglobin
Alc.

Safe in patients with,
heart failure

Not available in all coun-
tries

Acceptable substitute for
long-acting nitrates
Does not produce toler-
ance with chronic use
Not available in all coun-
tries

Preferred choice for
patients with HF
Concomitant use with cal-
cium verapamil or diltia-
zem may be harmful

Not approved for this
indication in some coun-
tries
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SIGNIFICANT AV CONDUCTION
ABNORMALITIES

Heart Rate

HEART FAILURE

B-blockers, Ivabradine*,

DHPs, LAN,

Ranolazine,
Trimetazidine

o]

LAN, Trimetazidine,
Ranolazine

o]

COPD

Cardioselective

MICROVASCULAR
ANGINA
Vasodilating B-blockers, | SBP 2120 | | SBP <120 |
CCBs, non DHP/DHP,
Ranolazine,
Trimetazidine B-blockers, Ranolazine
CCB, Non- Trimetazidine
DHP/ DHP
ATRIAL FIBRILLATION LI/\N
Ni dil
B-blockers, CCBs, Ra:::::inle
non DHP/DHP, LAN, Trimetazidine
Ranolazine,

Trimetazidine

[ sep2120 | [ sep<120 | B-blockers, CCB, LAN,
Nitrates, Ranolazine,
Trimetazidine
DHP Ranolazine
LAN Trimetazidine
Nicorandil DIABETES MELLITUS
Ranolazine
Trimetazidine Vasodilating B-blockers,

CCBs, LAN, Ranolazine,
Trimetazidine

*Use Ivabradine only in patients who are in sinus rhythm, have left ventricular
ejection fraction < 40%, and show signs of clinical heart failure;

Use CCBs only in patients without heart failure.

Figure 5. Optimal medical therapy considering the hemodynamic profile and common comorbidities. BP, blood pressure; bpm, beats per minute; CCB, calcium
channel blocker; COPD, chronic obstructive pulmonary disease; DHP, dihydropyridine; LAN, long-acting nitrates; SBP, systolic BP. (Modified from Manolis et al. Eur

J Intern Med 2021;92:40-7 [33]).

of trimetazidine in diabetic patients with CCS. In a meta-
analysis of 8 carefully selected controlled clinical trials with
a total of 946 diabetic patients, trimetazidine was associated
with an improvement in serum glucose metabolism, lipid
profile, ventricular function parameters, and a reduction in
myocardial ischemia episodes without a significant improve-
ment in exercise tolerance [46].

4.2.1.1. Patients with angina and no evidence of signifi-
cant epicardial coronary stenosis. Heterogeneity in the
underlying pathophysiological mechanism complicates treat-
ment of angina in patients with INOCA, and management
should follow a multidisciplinary, patient-oriented approach
[7,47]. Patients with demonstrated impairment of coronary
flow reserve appear to respond better to antiischemic therapy
[48]. Ranolazine improves microvascular dysfunction, increas-
ing coronary blood flow reserve and decreasing coronary
vascular resistance [49], and was shown to improve some
quality of life domains, including angina stability, physical
functioning, and quality of life in randomized placebo con-
trolled trials in patients with INOCA [50].

Statins, carvedilol, nebivolol and metformin may improve
endothelial dysfunction, while calcium channel blockers are
effective for controlling macro and micro coronary vasocon-
striction. In most patients, optimal medical therapy will require
a combination of two or more drugs for effective control of
angina [51]. If the response is not sufficient after an adequate
trial duration, an increase in dosage or switch to another
combination should be considered. Possible combinations of
classes of antiischemic drugs according to patient character-
istics are presented in Supplemental Figure S1 [39]. Women
with stable angina have been underrepresented in clinical

trials of antianginal therapies; therefore, there is less evidence
to support treatment recommendations for women [52].

Sublingual nitrates are the first choice during episodes of
angina and are still recommended in guidelines for the gen-
eral control of angina. However, continuous long-term use has
been associated with endothelial dysfunction [53], and may
increase the risk of cardiac death [54]; therefore, they should
be used as a second-line option in cases of persisting angina.
It should be noted that, for various reasons, some drugs have
not been approved for the treatment of angina by the US
Food and Drug Administration (i.e., ivabradine, nicorandil and
trimetazidine).

4.3. Myocardial revascularization

Revascularization remains controversial in stable patients with
CCS. Guidelines recommend the use of noninvasive (i.e., cor-
onary computed tomography angiography) or invasive coron-
ary angiography in moderate- to high-risk patients [7].
Revascularization is recommended in many patients who
have angina and significant anatomical or functional coronary
stenosis [55]. Nevertheless, optimal medical therapy must
always be implemented and there is no clear evidence to
support revascularization in many stable patients, especially
when ischemic symptoms are controlled with medical therapy.
In a recent meta-analysis of randomized trials performed dur-
ing the last 50years, revascularization plus medical therapy
was associated with a lower risk of cardiac death, but no
differences were found in all cause death, myocardial infarc-
tion or stroke [56]. Similar results were found in another recent
meta-analysis where relief from angina was more frequent
after revascularization [57]. In addition, both medical therapy



and revascularization procedures have improved significantly
over time and information from older trials may not be reliable
in contemporary medicine.

The recent ISCHEMIA trial in stable patients with moderate-
to-severe ischemia compared optimal medical therapy plus
initial coronary angiography and complete revascularization,
if feasible, to patients receiving optimal medical therapy alone,
with revascularization possible during follow-up for persisting
symptoms or acute coronary syndromes. After a median fol-
low-up of 3.2 years [58-60], and an extended median follow-
up of 5.7 [61], there was no difference in the primary endpoint
clinical outcomes between the two groups. In the initially
invasive group, the number of days out of hospital was
lower during the initial follow-up [62], but results were better
on angina function and quality of life questionnaires [63],
highlighting the growing relevance of patient opinion and
questionnaires to better understanding the impact of angina
on quality of life [64]. Of note, potential candidates had under-
gone coronary computed tomography angiography to rule
out patients without significant coronary artery stenosis or
left main stem stenosis or equivalent lesions. The study also
excluded patients with very high-risk disease (e.g., left main
disease or left ventricular ejection fraction < 30). According to
these results, myocardial revascularization in patients with
CCSs should be reserved for very high-risk patients and
patients with angina that limits their quality of life despite
optimal medical treatment (Figure 3). Revascularization
remains controversial in patients with ischemic heart failure/
dysfunction [65,66], as well as those with occluded coronary
arteries [67,68], and individual decisions should follow
a multidisciplinary heart team approach [7].

4.3.1. Surgical versus percutaneous revascularization

In general, coronary artery bypass grafting (CABG) is consid-
ered a better mode of revascularization, with more favorable
long-term results, but percutaneous coronary intervention
(PCl) provides a more convenient approach. The choice of
revascularization technique is based on patient characteristics
[55]. PCl is generally favored in frail patients, those with
comorbidities that raise the risks associated with surgery
(Euroscore [69]), those with low complexity coronary anatomy
(SYNTAX [70] score 0-22), chest deformities, or porcelain aorta.
CAGSB is favored in patients with reduced left ventricular func-
tion, moderate to high complexity coronary anatomy (SYNTAX
score > 22), contraindications to double antiplatelet therapy,
and those with recurrent restenosis [55]. CABG is superior to
PCl in patients with diabetes and advanced CAD, where it is
associated with significantly reduced rates of death and myo-
cardial infarction [71-73].

Revascularization decisions must consider numerous fac-
tors to determine the most convenient and effective type of
revascularization for each patient. Guidelines highlight the
value and need for multidisciplinary “Heart Teams” that base
these decisions on evidence, patient profiles, coronary anat-
omy, team experience (and results) as well the patient pre-
ference [8,16,55]. The team should include clinicians,
interventional cardiologists, cardiac surgeons, and other spe-
cialists as the complexity of the case may demand (anesthe-
siologist, etc.). Simple, routine cases repeated very frequently
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may need only discussion by the responsible physician and an
interventional cardiologist, but this should be the exception.
A common complaint is the extra time required for heart team
sessions, but they provide consensus decisions, ensure
a uniform standard of care, and represent an opportunity for
teaching and continuing medical education.

5. Follow-up
5.1. Physician/Patient relationship

As in any chronic disease, angina patients must be educated and
play a major role in their care, in the context of recommendations
and periodic supervision by the physician. Effective, two-way
communication between physicians and patients is essential
for exchanging information and establishing a relationship [74].
Rehabilitation programs should include a strong focus on patient
education in addition to physical exercise during the relatively
short rehabilitation period. During medical visits, the use of
a simple checklist (Box 1) or a more complete instrument like
the STable Angina Record (STAR) [75] for both patients and
physicians (Supplemental Checklist) can help focus patient-phy-
sician interactions and make visits more efficient.

Telemedicine and similar technologies may allow more
frequent patient contact, but in-person visits may be a better
option for some patients and circumstances [76,77]. Remote
visits cannot substitute for regular personal visits to the out-
patient clinic in case of new complaints or problems that may
require physical examination, accurate blood pressure mea-
surement, electrocardiogram, or laboratory testing. Further
research is needed to determine the value and best circum-
stances for telemonitoring.

Furthermore, a multidisciplinary health team-based approach
that promotes an individualized treatment plan based on shared
decision-making is of paramount importance for coordinating
care in patients with CCS [9,78,79]. It should include educational
resources and programs to empower and motivate patients in
self-management to improve outcomes and quality of life.

5.1.1. Specific reccommendation for the patient
e Lifestyle recommendations: exercise, diet, abstain from
toxic habits.

Box 1. Questions to ask at each visit.

1. How do you feel today, or since the last visit? (better/the same/worse)
2. Did you need to limit your physical activity? (yes [which?]/no).

3. What physical activity do you normally do? (None, Sports, walking,
cycling)

4. Are you following your dietary recommendations? (yes/no)

5. Have you experienced any episodes of chest pain? (yes/no)

6. Did you need to visit an emergency department or be admitted to
hospital?

7. Have you had trouble breathing? (yes/no)

8. Have you experienced dizziness, or fainted? (yes/no)

9. Have you felt chest palpitations? (yes/no)

10. Have you taken your medications according to recommendations?
(Yes/no; what have you missed, why?)

11. Do you know your blood pressure and heart rate? How do you
know?

12. Have you had blood testing? Results? Approximate date?
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e Always consult the physician before discontinuing
medications.

e When and how to use sublingual nitroglycerin.

e When to consult the physician or arrange an unsched-
uled visit.

e When to go rapidly to the hospital.

e When to call an emergency number, which number, and
what to tell the operator.

5.2. Adherence issues

Only a fraction of patients meets all risk factor reduction goals:
clinicians need to emphasize the importance of prevention
with their patients and educate them on the need for adher-
ence to therapy. More than 1 in 4 patients in the ISCHEMIA
study reported nonadherence to therapy, and this was asso-
ciated with poorer health [80]. Physicians should establish
whether adherence is a problem and, if so, try to identify
possible causes. This is particularly important for patients
who are starting or changing therapy. Strategies for improving
adherence can include engendering better or more frequent
physician-patient interactions (e.g., via telemedicine). Mobile
health interventions can be effective for improving adherence
to healthy lifestyle and medical therapy, and are recom-
mended (1-A) in the ESC 2024 CCS guidelines [7].

6. Conclusions

Angina is common but often underdiagnosed and under-
treated. This proposed approach should increase the propor-
tion of patients receiving correct angina diagnoses and
evidence-based, guideline-recommended treatment. More
attention is needed to educating patients, addressing residual
angina burden, and reducing cardiovascular risk by treating
patients to target with cardioprotective medications.

7. Future perspective

Future management of chronic stable angina will benefit from
wider use of noninvasive imaging, which will become more
relevant in the initial diagnosis of suspected angina, replacing
invasive coronarography as an initial approach in a significant
number of cases. Microvascular dysfunction will be considered
an important pathophysiological component of myocardial
ischemia both in patients with and without epicardial coron-
ary stenosis, and functional testing in patients with myocardial
ischemia and normal epicardial coronary arteries will be better
defined for use in everyday clinical practice. Management will
be tailored to each individual patient based on the pathophy-
siological mechanism(s) underlying their myocardial ischemia,
their hemodynamic status such as heart rate and systolic
blood pressure, and their comorbidities, such as hypertension,
diabetes, pulmonary disease, heart failure or atrial fibrillation.
Future management will also acknowledge that most patients
require a combination of anti-ischemic drugs to adequately
control symptoms, and that optimized medical therapy and
lifestyle recommendations must be administered in the con-
text of a comprehensive approach that includes better patient

education and motivation to promote adherence and persis-
tence. Revascularization will remain an important treatment in
CCSs, but potential candidates will be better selected, and
more attention will be paid to secondary prevention to reduce
residual angina burden as well as cardiovascular risk by con-
trol the “usual suspect” risk factors that drive many myocardial
ischemic syndromes - microvascular and epicardial, structural
and functional - including dyslipidemia, hypertension, seden-
tary lifestyle, and diabetes. Patients will benefit from an
increased role for family and social relations.
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