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Abstract

One of the most common forms of ischemic heart disease is chronic coronary syndromes (CCS), formerly known as stable coro-
nary artery disease. During the last 15 years, the European Society of Cardiology has modified the guidelines for the diagnosis
and treatment of CCS three times. The aim of this study was to analyze the changes in non-invasive diagnostics and pharmaco-
therapy of CCS that occurred in the last three guidelines. In non-invasive diagnostics, the most important change was reduction
of the role of the electrocardiographic exercise test in favor of non-invasive stress imaging tests and computed tomography an-
giography. In pharmacotherapy, the role of B-blockers and calcium channel blockers has increased in controlling heart rate and
symptoms. Intensive hypolipemic treatment for prevention of cardiovascular events and treatment with low doses of novel oral

anticoagulants for those at high risk of cardiovascular events with sinus rhythm are among the recommendations.
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Introduction

Ischemic heart disease is a set of symptoms caused by
the insufficient supply of oxygen and energy substrates in
the heart muscle cells. In 80% of cases it is caused by the
formation of atherosclerotic plaque. The atherosclerotic
process begins as early as in the first decade of human life
in an asymptomatic form, followed by a symptomatic acute
form of acute coronary syndrome (ACS) or a chronic form of
coronary artery disease (CAD) [1].

In August 2019, the European Society of Cardiology
(ESQC) released its guidelines for the management of pa-
tients with chronic coronary syndromes (CCS). The change
of nomenclature was dictated by the fact that the ath-
erosclerotic process is not stable but dynamic. Its natural
course may be corrected by the modification of risk factors,
pharmacotherapy, or revascularization. Therefore, CAD can
manifest itself as CCS, or — in the case of a sudden event
such as plaque erosion or rupture leading to myocardial
ischemia — as ACS [2].

The new guidelines replaced the former recommenda-
tions released by the ESC in 2013 for the management of
stable coronary artery disease (SCAD). Since 2006, when
the first guidelines for the management of SCAD appeared,
there have been changes not only in the nomenclature but,
above all, in the area of diagnosis and treatment.

The aim of this study was to analyze the changes in
the ESC recommendations for noninvasive diagnostics and
pharmacotherapy of patients with SCAD and CCS over the
past 14 years and their impact on the current management
strategy in this group of patients.

Non-invasive diagnostics

The initial clinical evaluation of a patient with sus-
pected or diagnosed CAD has not changed in the last
three recommendations [2-4]. A resting electrocardiogram
should be performed in every patient with suspected or di-
agnosed CCS, while a chest X-ray is recommended for se-
lected patients (mainly those with atypical pain, those with
suspected pulmonary disease, or those with suspected
heart failure). Laboratory diagnostics has not changed sig-
nificantly, either. A peripheral blood count, lipid profile, and
creatinine tests should be performed for every patient with
suspected or diagnosed CCS, while an evaluation of thyroid
gland function is recommended for selected patients. For
patients with suspected CAD, it is also necessary to per-
form a fasting glucose test and a glycated hemoglobin test
(HbAlc), and should the test results be inconclusive, an oral
glucose load test should be performed [2—-4].

In 2006 echocardiography was recommended mainly
in patients after myocardial infarction (MI), patients with
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ECG abnormalities such as left bundle branch block (LBBB)
or an abnormal Q wave, in patients with abnormalities in
the physical examination suggestive of a structural heart
disease such as valvular defects or hypertrophic cardiomy-
opathy, and in patients with symptoms of heart failure [3].
The authors of the 2013 guidelines recommended that
echocardiography be performed in all patients with sus-
pected CAD. This test serves risk stratification by allowing
the assessment of left ventricular ejection fraction (LVEF)
and the identification of segmental wall motion abnormali-
ties that may suggest the presence of CAD. Furthermore,
echocardiography allows the exclusion of other causes
of angina [4]. Resting echocardiography was included in
class | recommendations and credibility level B of the 2019
guidelines [2].

The past 14 years saw a marked change in the role of im-
aging studies in the diagnosis of CAD and the qualification
for coronary angiography, including a decrease in the role
of the exercise ECG. In 2006, exercise ECG was the primary
diagnostic tool recommended for patients with symptoms
of angina and an intermediate or high probability of CAD
before testing (I B). For those unable to exercise or with ex-
isting contraindications to exercise, an imaging stress test
or computed tomography angiography (CTA) provided an
alternative [3].

After noninvasive testing, the authors of guidelines
recommended risk stratification and classification of pa-
tients into one of three risk groups — low, intermediate, and
high — with estimated annual cardiovascular mortality, re-
spectively, at < 1%, 1-2% and > 2%. Coronary angiography
was recommended for the high-risk group and, optionally,
based on the severity of symptoms and clinical evaluation,
for the intermediate-risk group, while conservative treat-
ment was recommended for the low-risk group [3].

The 2013 guidelines introduced a three-step decision-
making process for the management of patients with sus-
pected CAD, which included a pre-test probability (PTP)
assessment, non-invasive diagnosis, and stratification of
subsequent cardiovascular events. The PTP assessment
was carried out in line with the estimates of CAD preva-
lence based on factors such as age, sex, and symptom
characteristics (i.e. whether the chest pain is typical, atypi-
cal, or nonanginal). A low PTP (< 15%) invoked a recom-
mendation of searching for another cause of symptoms,
an intermediate PTP (15-85%) entailed a recommendation
of performing noninvasive diagnostic tests, and a high-risk
group (PTP > 85%) was recommended to be diagnosed with
CAD and referred for coronary angiography [4].

Exercise ECG was recommended as the initial test in
patients with an intermediate probability of CAD (I B),
although stress test imaging had a similar or better sen-
sitivity and specificity. A non-invasive stress test was rec-
ommended as the initial test primarily in patients with ab-
normalities in their electrocardiograms that prevented the
interpretation of the recording during the exercise, as well
as in patients with an already established diagnosis of CAD,
after previous coronary interventions [4].
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The latest 2019 ESC guidelines have significantly altered
the previous PTP values. According to a new recommenda-
tion, the selection of a method of diagnosing CAD should
include, in addition to PTP, the so-called modifiers consist-
ing of, among other things, the results of certain laboratory
tests (including a lipid profile, fasting blood glucose, HbA, ),
12-lead ECG, echocardiography, or computed tomography
(CT) coronary artery calcification index. Based on PTP and
the modifiers, a clinical probability of CAD is established,
which determines further management. In high-risk pa-
tients with typical angina symptoms, refractory to treat-
ment, occurring at a low exercise intensity, and with a high
probability of CAD, coronarography is recommended. In low-
and intermediate-risk patients, non-invasive stress test im-
aging or CTA is recommended [2]. In this group of patients,
exercise ECG has so far been the initial diagnostic test for
CAD, unless baseline electrocardiographic changes preclud-
ed its interpretation or the patient was unable to perform it
for other reasons [3, 4]. The 2019 guidelines reduced the role
of ST ECG to class llb. The authors of the guidelines recom-
mend that this group of patients be diagnosed using non-
invasive and stress imaging modalities, such as CTA, stress
magnetic resonance imaging (MRI), stress echocardiogra-
phy, single photon emission tomography, positron emission
tomography (PET), and contrast echocardiography [2].

The choice of the type of a noninvasive test should re-
sult from an assessment of the clinical probability of CAD
(CTA is preferred for low-risk CAD), factors that may influ-
ence the outcome, local knowledge, and the availability of
the test. The ST is currently recommended mainly to de-
termine exercise capacity and blood pressure (BP) ampli-
tude, to reveal arrhythmias, and to establish risk in select-
ed patients or when functional testing is not available. In
symptomatic patients, for whom CAD cannot be ruled out
by a clinical assessment, stress imaging or CTA is recom-
mended [2] (Table I).

Non-pharmacological treatment

The 2013 and 2019 guidelines focus a lot on the role of
lifestyle changes and non-pharmacological treatment. Rec-
ommendations on smoking prohibition, diet, and nutrition
have not changed significantly over the years. Although all
recommendations emphasized the role of physical activity,
the most recent guidelines recommend 30-60 minutes of
moderate physical activity on most days of the week. The
authors of the guidelines emphasize that even irregular
activity is beneficial [2]. The doses of acceptable alcohol
intake have changed. The 2013 guidelines recommended
limiting alcoholic beverages intake to 2 units per day (20 g
of alcohol per day) in men and 1 unit per day (10 g of al-
cohol per day) in non-pregnant women [4]. The authors of
the most recent recommendations reduced the allowable
amount of alcohol to 100 g/week or 15 g/day [2].

Pharmacological treatment

The 2006 guidelines introduced two goals of pharma-
cological treatment. The first one included improving the
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Table I. Changes in diagnostic methods in three consecutive ESC guidelines

Diagnostic 2006 2013 2019
methods
Laboratory —In all patients: peripheral blood count (I C), - In all patients: peripheral blood —In all patients: peripheral blood
tests creatinine (I C), fasting glucose (I B), lipid count (I B), creatinine (I B), fasting count (I B), creatinine (I A), fasting
profile (I B) glucose, HbA,_ (I B), lipid profile (I C) glucose, HbA, (I B), lipid profile (I A)
—OGTT (lla B) —hsTNT at symptoms of instability (I A) —hsTNT at symptoms of instability (I A)
- Indicators of myocardial damage with — Evaluation of thyroid function with - Evaluation of thyroid function with
signs of instability (I A) clinical justification (I C) clinical justification (I C)
— Evaluation of thyroid function with clinical
justification (I C)
ECG —In all patients (1 C) —in all patients (1 C) —In all patients (I C)
ECG Holter — Angina with suspected arrhythmia (I B) — Stable CAD and suspected — Chest pain with suspected
— Suspected angina pectoris (lla C) arrhythmia (1 C) arrhythmia (1 C)
— Suspected angina pectoris (lla C) — Suspected angina pectoris (lla C)
Chest X-ray — Suspected HF (I B) — Suspected HF (lla C) — Suspected HF or lung disease (I C)
— Suspected pulmonary disease (I C) — Suspected pulmonary disease (I C)
Echo — Suspected valvular defect, HCM, HF (I B) —In all patients (I B) —In all patients (I B)

— After MI (1 B)
— ECG changes: LBBB, LAH, path Q wave (I C)

Exercise ECG  — Symptoms and an intermediate or high

probability of CAD (I B)

—Angina and an intermediate
probability of CAD (I B)

— For an assessment of exercise
tolerance, symptoms, arrhythmia,
RR response (I C)

— As an alternative to non-invasive
or invasive stress testing when
unavailable (Ilb B)

Non-invasive  Stress tests using echocardiography/
imaging perfusion scintigraphy:

stress tests — ECG changes preventing the interpretation
or CTA of EXT (I B)

— An inconclusive EXT result and a low
probability of CAD (1 B)

— As an alternative to ExT if available (lla B)

— After revascularization (lla B)

- Functional evaluation of intermediate to
advanced lesions on coronary angiography
(Ila Q)

CTA:

— A 'low probability of CAD, inconclusive ExT
or imaging findings (IIb C)

Stress echocardiography, CMR,

SPECT or PET, or CTA:

— As an initial test if available (I B)

— ECG changes preventing the
interpretation of ExT (I B)

— After revascularization (lla B)

— A functional evaluation of
intermediate coronary lesions (lla B)

Stress echocardiography, CMR,
SPECT or PET, or CTA:

—As an initial investigation in
patients with CAD symptoms (I B)
—the choice of technique dependent
on the clinical probability of CAD

and test availability of (I C)

CAD - coronary artery disease, CMR — cardiac magnetic resonance, CTA — computed tomography angiography, ECG — electrocardiogram, EXT — electrocardiographic
exercise test, HbA1C — glycated hemoglobin, HCM — hypertrophic cardiomyopathy, HF — heart failure, hsTNT — high-sensitivity troponin, LAH — left anterior bundle
branch block, LBBB - left bundle branch block, MI — myocardial infarction, OGTT — oral glucose tolerance test, PET — positron emission tomography, RR — blood
pressure, SPECT - single photon emission tomography, Echo — echocardiography.

prognosis, while the second one included reducing the
symptoms and/or ischemia [3]. To improve the prognosis,
the importance of angiotensin converting enzyme (ACE) in-
hibitors has clearly increased, as confirmed by the random-
ized clinical trials EUROPA (EURopean trial On reduction of
cardiac events with Perindopril in stable coronary artery
disease Investigators) and HOPE (Heart Outcomes Preven-
tion Evaluation) [5, 6]. ACE inhibitors in patients with addi-
tional clinical indications such as hypertension, heart fail-
ure, left ventricular dysfunction, post-myocardial infarction
status, or diabetes mellitus were promoted to the highest
class of recommendations (I A). In all patients with angina
and diagnosed CAD, ACE inhibitors were recommended in
class lla B. The first-line therapy to improve the prognosis
included, in addition to ACE inhibitors, antiplatelet agents
(acetylsalicylic acid (ASA) and/or alternatively clopidogrel
lla B) and statins (I A). To improve the prognosis, B-blockers
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were mainly recommended for patients after myocardial
infarction or with concomitant heart failure (I A) [3].

For symptom relief and the reduction of ischemia, the
authors recommended short-acting nitroglycerin (I B) and
B-blockers (I A) or, in case of their intolerance, calcium chan-
nel blockers (CCBs) (I A). The 2006 guidelines were quite
groundbreaking because of the introduction of new drugs
intended to reduce clinical symptoms: nicorandil as a po-
tassium channel opener (I C), ivabradine as an If ion current
inhibitor acting at the level of sinus node cells (lla B), and
trimetazidine as an anti-anginal metabolic agent (IIb B) [3].

The main pharmacotherapy goals of the 2013 guidelines
included symptom relief and prevention of cardiovascular
events [4]. To manage angina, in addition to short-acting
nitrates (I B), B-blockers and/or CCBs were recommended
as the first-line therapy to control heart rate frequency and
clinical symptoms (I A). The addition of long-acting nitrates,
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Table II. Changes in diagnostic methods in three consecutive ESC guidelines

Pharmaco- 2006 2013 2019
therapy
Recommendations for preventing cardiac events
ACE-I, ARB - In patients with angina and — In patients with burdens (e.g. HF, — In patients with burdens (e.g. HF, HA, or
diagnosed CAD (lla B) HA, or DM) (I A) DM) (I A)
—In patients with burdens of HA, - In patients at a very high risk of CV events
HF, post-Ml status with LV (Ila A)
dysfunction, DM (I A)
ASA —In all patients without — ASA at a dose of 75-150 mg/day in  — ASA at 75-100 mg/day in patients after Ml
contraindications (I A) all patients with stable CAD (I A) or with a history of revascularization (I A)

— In patients without Ml or a history of
revascularization, ASA at 75-100 mg/day if
CAD is diagnosed on imaging studies (Ilb C)

Other anti- — Clopidogrel for contraindications ~ — Clopidogrel for contraindications — Clopidogrel for contraindications for ASA (I B)

coagulants for ASA (lla B) for ASA (I B) — Adding a second thrombolytic drug
(clopidogrel/ prasugrel/rivaroxaban/
ticagrelor) to ASA in patients at a high
ischemic risk and the absence of a high
bleeding risk (Ila A)

- The above option in patients with an
intermediate risk of ischemia and the
absence of a high bleeding risk (Ilb A)

Statins — Statins in all patients with — Statins in all patients with coronary - Statins in all patients with CCS (I A) (in
and other coronary artery disease artery disease (I A) (treatment goal patients with a very high risk of CV events,
hypolipidemic (I'A) (treatment goal LDL-C < 1.8 mmol/l (70 mg/dl) or the treatment goal of LDL-C < 55 mg/dl or
drugs LDL-C < 2.5 mmol/l (96 mg/dl) a reduction by > 50%) a reduction > 50% of the baseline level of
— Fibrates in patients with low 1.8-3.5 mmol/l (70-135 mg/dl)
HDL-C and high TG, with DM — Adding ezetimibe if the treatment goal
and/or MS (lIb B) of statin therapy alone at the maximum
tolerated dose is not achieved (I B)

— Adding a PCSK9 inhibitor if target lipid
concentrations are not achieved in very
high-risk patients on the maximum
tolerated dose of statins in combination
with ezetimibe (I A)

Recommendations on the use of anti-ischemic drugs
B-Blockers — In patients after Ml or with HF (I A) — BB and/or CCB as first-line drugs - BB and/or CCB as first-line drugs to control
CCB OB in case of lack of effect of BB for HR and symptom control (I A) HR and symptoms (I A)

or their intolerance (I A)

— Combination treatment of DHP
derivative with BB in patients
with an insufficient effect after BB
in monotherapy (I B

— Association of BB and DHP-CCB as the first-
line therapy (Ila B)

Short-acting ~ — Nitroglycerin to relieve symptoms  — To relieve symptoms and reduce — For an immediate relief of angina
nitrates and reduce ischemia (I B) ischemia (I B) symptoms (I B)
Long-acting —In monotherapy for BB intolerance - Second-line addition of long-acting - First-line therapy, in case of intolerance or
nitrates (X®) nitrates, ivabradine, nicorandil, or insufficient effect of BB and/or CCB (lla B)
Other drugs — Nicorandil in monotherapy for BB rarlloiafmel,;ﬁpe(ﬂdlg)g on HR, BP, — Nicorandil, ranolazine, ivabradine, or
intolerance (I C) and tolerabiiity {fla trimetazidine in the second-line setting
— Ivabradine as an alternative in BB to reduce angina symptoms and improve
intolerance (lla B) exercise tolerance if BB, CCB, and long-
Metabolic — Trimetazidine added to therapy to  — Trimetazidine as part of the second- ?cltlngtnétratgs ar](caf.cgnt;atmdlcatte?, poquy
drugs reduce ischemic symptoms or as line therapy (Ilb B) olerated, orinsufficient to controt angina

a substitute if the primary therapy
is intolerable (IIb B)

(1a B)

ASA - acetylsalicylic acid, ACE-I — angiotensin-converting enzyme inhibitor, ARB — angiotensin receptor blocker, BB — B-blocker, BP — blood pressure, CAD — coronary
artery disease, CCB — calcium channel blocker, CCS - chronic coronary syndrome, CV — cardiovascular, DHP — dihydropyridine, DM — diabetes mellitus, HA — hyperten-
sion, HDL-C — high-density lipoprotein fraction cholesterol, HR — heart rate, LDL-C — low-density lipoprotein fraction cholesterol, LV - left ventricle, Ml — myocardial
infarction, MS — metabolic syndrome, PCSK9 — proprotein convertase subtilisin/kexin type 9, TG — triglycerides.

108

Kardiochirurgia i Torakochirurgia Polska 2021; 18 (2)



REVIEW PAPER

ivabradine, nicorandil, or ranolazine, depending on heart
rate frequency, blood pressure, and tolerability (lla B), or
trimetazidine (llb B) was recommended as the second-line
therapy drug [4].

For the prevention of cardiovascular events, the 2013
guidelines were not significantly different from the 2006
recommendations that included improving the prognosis. All
patients with stable CAD were recommended to be admin-
istered a low dose of ASA (I A) or, if intolerable, alternatively
clopidogrel (I B), statin (I A), and an ACE inhibitor or angio-
tensin receptor antagonist, if other conditions such as heart
failure, hypertension, or diabetes (I A) were present [4].

The latest 2019 guidelines introduced significant chang-
es not only in nomenclature, but also in pharmacotherapy.
The overarching goals of treatment remained unchanged:
the relief of angina symptoms and the prevention of car-
diovascular events [2]. Short-acting nitrates (I B) have re-
mained recommended for the relief of coronary symptoms
in the presence of exertional angina. The new recommenda-
tions strengthened the importance of B-blockers and CCBs
as first-line drugs in controlling heart rate frequency and
symptoms (I A). If the use of a B-blocker or CCB has not
provided sufficient control of angina symptoms, the guide-
line authors recommend considering a combination of
a B-blocker and a dihydropyridine CCB (lla C) as the first-line
treatment (Ila B). The guidelines recommend that the sec-
ond-line treatment includes the use of long-acting nitrates
(Ila B), nicorandil, ranolazine, ivabradine, and trimetazidine
in patients for whom the treatment with B-blockers, CCBs,
and long-acting nitrates is contraindicated, poorly tolerated,
or insufficient to control angina symptoms (lla B) [2].

Multiple changes have been introduced in the recom-
mendations for the prevention of cardiovascular events. As
a matter of long-term secondary prevention in patients at
a high risk of ischemic events and without a high risk of
bleeding, the guidelines recommended considering adding
a second anticoagulant to ASA (75-100 mg/day), notwith-
standing the concomitant sinus rhythm (lla A). A high risk
of ischemic events was defined as disseminated multives-
sel CAD, with at least one of the following conditions: dia-
betes mellitus requiring pharmacological treatment, recur-
rent myocardial infarction, peripheral arteriosclerosis, or
chronic kidney disease with a filtration rate of 15-59 ml/
min/1.73 m? [2]. Dual antithrombotic treatment should in-
clude a second antiplatelet drug (clopidogrel 75 mg/day,
prasugrel 5 or 10 mg/day, or ticagrelor 60 mg twice daily) or
rivaroxaban administered at a dose of 2.5 mg twice daily [2].

In patients with non-valvular atrial fibrillation and indi-
cations for anticoagulation therapy, non-vitamin K antago-
nist oral anticoagulants (NOACs) are recommended pref-
erentially to vitamin K antagonists (VKAs) (I A). In patients
who tolerate NOACs, apixaban 5 mg twice daily, dabiga-
tran 150 mg twice daily, or rivaroxaban 20 mg once daily
is recommended instead of VKAs in combination with an
antiplatelet therapy. If the high risk of bleeding outweighs
the risk of stent thrombosis or an ischemic stroke during
a single or dual antiplatelet therapy, it is recommended
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to consider rivaroxaban 15 mg once daily or dabigatran
110 mg twice daily (lla B). A proton pump inhibitor is rec-
ommended for patients receiving ASA, a dual antiplatelet
therapy, or anticoagulant monotherapy, who are at a high
risk of gastrointestinal bleeding (I A). The recent guidelines
have introduced significant changes in LDL cholesterol tar-
gets for patients at a very high cardiovascular risk, with LDL
cholesterol targets below 55 mg/dl. In addition to lifestyle
changes, an intensive hypolipidemic treatment should be
introduced to achieve the recommended values. Statins
(I A) are recommended for all patients with CCS. A novelty
in the recent guidelines involves the addition of ezetimibe
to the maximum tolerated statin dose (I B), should the
target lipid concentrations not be achieved. If the target
lipid concentrations are still not achieved in very high-risk
patients using the maximum tolerated dose of statins in
combination with ezetimibe, the addition of a proprotein
convertase subtilisin/kexin type 9 (PCSK9) inhibitor is rec-
ommended (I A) [2].

The authors of the guidelines point to new groups of
hypoglycemic drugs recommended for patients with diabe-
tes and a concomitant CCS. Sodium-glucose cotransporter
2 inhibitors (empagliflozin, canagliflozin, or dapagliflozin)
and glucagon-like peptide 1 receptor agonists (liraglutide or
semaglutide) are recommended (I A) in patients with car-
diovascular disease and diabetes [2] (Table II).

Conclusions

Over the past 15 years, three updates of the guidelines
for the management of stable coronary artery disease (cur-
rently chronic coronary syndromes) have been published.
The rapid progress of medicine has caused significant
changes in the diagnosis and non-invasive treatment. The
reduction of clinical symptoms and the prevention of car-
diovascular incidents remain the most important goals of
treatment.
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