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Figure 1

Central illustration:
Clinical presentations of
CCS and mechanisms of
myocardial ischaemia

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)
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Figure 2

Stepwise approach to
the initial management
of individuals with
suspected CCS

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

Step | Initial evaluation

Non-cardiac reason for
symptoms identified:
treat underlying cause

Step 2 Further evaluation

e Very low clinical likelihood of

obstructive CAD (£5%):
consider deferring further testing®

Step 3 Confirming diagnosis and

estimating event-risk

Consider ANOCA/INOCA

CCTA: obstructive CAD?
* In individuals with low and moderate (>5-50%)
clinical likelihood

Step 4 Treatment

>

Unstable cardiac symptoms with angina,
heart failure or arrhythmia:
acute assessment by the ED

Severe comorbidities or low quality
of life: consider no further testing and

treat medically
Invasive angiography if:
 Very high clinical likelihood (>85%)
= Suspicion of high-risk obstructive CAD
= Severe myocardial ischaemia

Selective second-line ‘

imaging to increase

p Functional imagi dial isch ,

¥« In individuals with and high (>15-85%)
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clinical likelihood

Lifestyle and risk factor Revascularization
modification E\ » To reduce symptoms
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Figure 3

Main CCS Symptoms:
angina and exertional
dyspnoea

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)

Chest
discomfort

Dyspnoea

Decreasing likelihood of CCS

Quality

Location
and size

Duration

Trigger

Relief

Quality

Trigger

Relief

Symptom characteristics

» Burning + Strangling

= Sharp + Constricting
» Tearing - Ripping + Squeezing

* Pleuritic * Pressure

= Aching + Heaviness

- Right » Retrostemal
« Shifting

« Large area or fine spot \ “Fist"size

Increasing likelihood of CCS

+ Extending to left arm, or to jugular
or intrascapular region

+ Short: up to 5-10 min if triggered by

alE=tg physical exertion or emotion

* Atrest + On effort

+ On deep inspiration or when + More frequent in cold weather, strong winds
coughing or after a heavy meal

* When pressing on ribs or sternum + Emotional distress {anxiety,anger,

excitation or nightmare)

* Subsiding within -5 min after
effort discontinuation
+ Relief accelerated by sublingual

» By antacids, drinking milk

nitroglycerin

= Difficulty to exhale
= With wheezing

= Both at rest and on effort

= While coughing > @Dt
+ Slowly subsiding at rest or after » Rapidly subsiding after effort
inhalation of bronchodilators discontinuation

+ Difficulty catching breath
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Figure 4

Estimation of the
likelihood of
obstructive CAD

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

Symptom score (0-3 points)

®

i | Sympromscore

Constricting discomfort located retrosternally
or in neck, jaw, shoulder or arm (| point)

Type and location Main symptom either:

Aggravated by Physical or emotional stress (| point} (S_h;:to?:iu")
Relieved by Rest or nitrates within 5 min (| point)
or
( ) Dyspnoea
Shortness of breath and/or trouble catching breath (2 points)

aggravated by physical exertion (2 points)

Number of risk factors for CAD (0-5):
Family history, smoking, dyslipidaemia, hypertension and diabetes

©
©

Estimate the Risk Factor-weighted Clinical Likelihood (RF-CL)
of obstructive CAD

Symptom score
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Figure 5

Adjustment and
reclassification of the
estimated clinical
likelihood of obstructive
CAD

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)
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@ Adjust clinical likelihood based on abnormal clinical findings

Resting ECG changes (Q-wave or ST-segment/T-wave changes)
Exercise ECG with abnormal findings

LV dysfunction (severe or segmental)

Ventricular arrhythmia

Peripheral artery disease

Coronary calcification on pre-existing chest CT

Consider reclassification of low RF-CL (>5-15%) using
CACS to identify very low (<5%) CACS-CL

CACS 21000

CACS 10-99
CACS 1-9
CACS 0

Coronary artery calcium
score (CACS)-weighted clinical
likelihood of obstructive CAD (%)

== w e

-
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‘CACS 100-399

(Class lla)
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Cardiac CT

Echocardiography

Diagnosis
Mechanism
Severity

Monitoring

Nuclear Cardiology

Risk
Stratification
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Figure 6 , ‘
Risk factor-weighted clinical likelihood Appropriate first-line test for
of obstructive CAD suspected CCS
H H _Ii Invasive coronary angiography
Approprlo’re first-line . " i
testing in symptomatic
patients with suspected
Functional imaging
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- O}
PET/SPECT Stress ECHO
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Non-Invasive Testing - CT & MRI
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New Recommendations

Recommendations Class Level

Selection of individual diagnostic tests in individuals with suspected chronic coronary syndrome
*To rule out obstructive CAD in individuals with low or moderate (>5%-50%) pre-test

likelihood, CCTA is recommended as the preferred diagnostic modality.

CCTA is recommended in individuals with low or moderate (>5%—50%) pre-test likelihood

of obstructive CAD if functional imaging for myocardial ischaemia is not diagnostic.

Invasive coronary angiography with the availability of invasive functional assessment is

recommended to confirm or exclude the diagnosis of obstructive CAD or ANOCA/INOCA in | | B

individuals with an uncertain diagnosis on non-invasive testing.

In patients with a known intermediate coronary artery stenosis in a proximal or mid

coronary segment on CCTA, CT-based FFR may be considered.

[ B

Iib B

2024 ESC Guidelines for the management of chronic coronary syndromes 'C BGEIGOH I | ()Sp] ll(’ 1 I
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)
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Initial management of
symptomatic patients
with suspected CCS

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)

Individual with suspected CCS: pre-test likelihood of obstructive CAD?

' '

Anatomical imaging by CCTA
preferable if:
= Low or moderate pre-test likelihood of
obstructive CAD
* Information on CAD (also
non-obstructive) desired
* Individual characteristics suggest high

Functional imaging by stress echo,
SPECT, PET or CMR preferable if:

= Moderate or high pre-test likelihood
of obstructive CAD

« Information on myocardial ischaemia,
viability or microvascular disease

image quality desired during exercise
l Selective ¢
High-risk sequential Severe
CAD? testin Functional ischaemia
CCTA Pl R 2
imaging
Refractory
Lifestyle and risk factor modification symptoms
Disease-modifying and antianginal treatment
> Invasive investigation
A
¥ L4

Obstructive epicardial CAD
Consider revascularization

No obstructive CAD
Consider ICFT:ANOCA/INOCA?

'

Invasive coronary angiography
with FFR/iFR preferable if:

= Very high pre-test likelihood
of obstructive CAD

» Low-threshold angina or
equivalent

« Findings suggestive of poor
prognosis: e.g. severe
LV dysfunction, ventricular
arrhythmia, or hypotension
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Functional Assessment — Intermediate Lesions

* |IFR - Instantaneous

 FFR - Fractional Flow
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Intra-coronary Imaging

A. Distal reference B. Minimum lumen area C. Proximal reference

Length: 3.23fMm

AT G TR~

<< 61.1 mmMm, 20.0 mmisec

A. Minimum stent area B. Bifurcation C. Maximum stent area

Post

-

<< 49.7 mm, 20.0 mmisec




New Recommendations

Recommendations Class Level
Assessment of procedural risks and post -procedural outcomes

Intracoronary imaging guidance by IVUS or OCT is recommended when performing PCl on

anatomically complex lesions, in particular left main stem, true bifurcations, and long I
lesions.

Intracoronary pressure measurement (FFR or iFR) or computation (QFR):

e isrecommended to guide lesion selection for intervention in patients with multivessel -
disease; I

e should be considered at the end of the procedure to identify patients at high risk of
persistent angina and subsequent clinical events; lla B

e Mmay be considered at the end of the procedure to identify lesions potentially
amenable to treatment with additional PCI. Ib B

Choice of revascularization modality

It is recommended that physicians select the most appropriate revascularization modality

based on patient profile, coronary anatomy, procedural factors, LVEF, patient preferences, I C
and outcome expectations.

2024 ESC Guidelines for the management of chronic coronary syndromes c BG&GOH I | ()Sl)lll(’ 11
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)



Figure 9

Possible combinations
of antianginal drugs

itm‘

Pump

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

Obstructive CAD
Vasospastic angina
Arterial hypertension

HFrEF

Obstructive CAD
Vasospastic angina
Atrial fibrillation

Sick sinus syndrome
HFrEF

Indicated unless there are May be indicated in
specific contraindications specific situations

@  Useful combinations

=== Not recommended

COPD
Peripheral arterial disease
Type | diabetes mellitus

Obstructive CAD
Microvascular dysfunction
Arterial hypertension
Atrial fibrillation

HFrEF Sick sinus syndrome

Beta-blockers

Nitrates

Dihydropyridine-
L ) Nicorandil

CCB @

=N\

Trimetazidine Ranolazine
Obstructive CAD Obstructive CAD
Microvascular dysfunction Microvascular dysfunction

Contraindicated

w== Possible combinations
w = Drugs with similar effects

Obstructive CAD
Vasospastic angina

HFrEF

HCM

HFrEF

Sick sinus syndrome

@Esc—
é, Beacon Hospital



Figure 11

Antithrombotic treatment
in CCS patients
undergoing PCI

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

| month

3 months

6 months

Long term

Patients with CCS without indication for OAC undergoing PCI

Non-high bleeding risk

Assess bleeding risk

Default : Non»hlgh High ischaemic risk
ischaemic risk :

OR

&0 ®&©

(Class lla)

@ Rivaroxaban 2.5 mg b.i.d.

@ Aspirin 100 mg o.d.

@ Clopidogrel 75 mg o.d. @

@ Ticagrelor 90 mg b.i.d.

Ticagrelor 60 mg b.i.d.

@ Prasugrel 10 mg o.d.?

High bleeding risk
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Revised Recommendations

2019 Guidelines

Class Level

2024 Guidelines Class Level

Antithrombotic therapy post-percutaneous coronary intervention in chronic coronary syndrome

patients and an indication for oral anticoagulation

After uncomplicated PClI, early
cessation (<1 week) of aspirin and
continuation of dual therapy with an
OAC and clopidogrel should be
considered if the risk of stent
thrombosis is low, or if concerns
about bleeding risk prevail over
concerns about the risk of stent
thrombosis, irrespective of the type of
stent used.

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)

lla

After uncomplicated PCl in CCS
patients with concomitant indication
for OAC:
e early cessation of aspirin (<1
week);
e followed by continuation of OAC
and clopidogrel: I
o up to 6 months in patients
not at high ischaemic risk or
o upto 12 months in patients
at high ischaemic risk;
e followed by OAC alone;
is recommended.
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Figure 12

Antithrombotic regimens
in patients with acute
coronary syndrome and
an indication for oral
anticoagulation

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

Patients with ACS and an indication for OAC

Default strategy

Strategy to reduce
ischaemic risk?

Time from ACS

#

up to | month ---

3 months ---

6 months

9 months ---

12 months

Beyond
12 months
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New Recommendations

Recommendations Class Level
Lipid-lowering drugs in patients with chronic coronary syndrome

Lipid-lowering treatment with an LDL-C goal of <1.4 mmol/L (55 mg/dL) and a >50% -
reduction in LDL-C vs. baseline is recommended. |

For patients who are statin intolerant and do not achieve their goal on ezetimibe,

combination with bempedoic acid is recommended. | B
For patients who do not achieve their goal on a maximum tolerated dose of statin and Ia c

ezetimibe, combination with bempedoic acid should be considered.

2024 ESC Guidelines for the management of chronic coronary syndromes c BG&COH I{()S[)ll'“l

(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)



Figure 12 i i

Ischaemia®

o 50-70%
Q 30-50%

Prevalence of disease Obstructive CAD
characteristics in patients
with ANOCA/INOCA

referred for invasive %l iscaema A IS
coronary functional testing = A Abnormal vasodifation

Non-obstructive or SS:E iZ.?)
no apparent CAD

Detectable demand
ischaemia

Vasospasm on Ach
Endothelial
dysfunction

Coronary risk
factors
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Figure 13

Diagnostic algorithm
for patients with
angina / ischaemia
with non-obstructive
coronary arteries

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)

.

Initial clinical evaluation

* History including risk factors
+ Exclude non-cardiac symptoms
* Physical exam

* ECG

CCS likely

Further cardiac evaluation

Sequential testing (in any order):
Coronary microvascular
dysfunction and/or
Myocardial ischaemia

* Funetional imaging
(PET, MRI, stress echo, SPECT)

and
A ft No apparent or
> Gzt I Sy — non-obsfr?:::ive CAD
, I

v

[Obstructive CAD—+GDMT + ICA] ANOCA/INOCA

Treat for ANOCA-INOCA and evaluate symptoms
Invasive coronary functional testing if persisting symptoms

FFR, iFR: distal pressure drop ~ focal or diffuse epicardial atherosclerosis?

Abnormal vasodilation? Abnormal vasoconstriction?

Endothelium- Endothelium-

independent dependent Epicardial Microvascular
A&T’?Zszmse Ach Ach Ach
IMR 525 Low dose High dose High dose
HMR >2.5 2-20 pgic. 100-200 pgi.c. 100-200 pg i.c.
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New Recommendations

Recommendations Class Level

Recurrent or refractory angina/ischaemia
In patients with refractory angina leading to poor quality of life and with documented or

suspected ANOCA/INOCA, invasive coronary functional testing is recommended to define
ANOCA/INOCA endotypes and appropriate treatment, considering patient choices and | B

preferences.

@ Beacon Hospital

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 - doi:10.1093/eurheartj/ehae177)



Figure 15

Treatment of angina /
ischaemia with non-
obstructive coronary
arteries

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

Treatment of ANOCA/INOCA

o Lifestyle @ Nutrition o Exercise o E;z:g with
Weight Smoking
management cessation
Risk ’ T - ’ Diabetes
0 factors Hypertension Dyslipidaemia mellicus
Medical treatment based on
pathophysiological endotypes

Endothelial dysfunction and
co-existing atherosclerosis

!

EFETS)

Abnormal vasodilation Abnormal vasoconstriction

! !

!

azine
+ Trimetazidine
T * vabradine
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Figure 18

Approach for the
follow-up of patients
with established CCS

2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)

Recurrent or
new CAD event?

More frequent follow-up or /
new diagnostic or

therapeutic action needed?

o

Consider:

« Age and gender
= Prior ACS, PC| or CABG
= Risk factors for CAD
» Comorbidities (e.g. CKD, PAD)
» Treatment compliance
and lifestyle
» Genetic predisposition
o Inflammatory markers
= Psychosocial factors

LV-function? Other heart diseases?
(e.g. AF, valve disease, RV dysfunction)

\\ Symptom severlty and frequency?

ECG changes?

e

Extent and severity of known CAD?
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Supporting adherence
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2024 ESC Guidelines for the management of chronic coronary syndromes
(European Heart Journal; 2024 — doi:10.1093/eurheartj/ehae177)



Invasive Testing

« Coronary angiogram 1st line test
with High clinical likelihood/Severe
symptoms and those with typical
angina at low levels of exercise

«  Otherwise reserved for those with
abnormal non- invasive testing
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