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The shared decision-making

A detailedinformation of theCV disease and opendiscussion about therisks associated withcompetitive sportand hexerciseprogrammes

A complete and
sincere report of the

CV conditions
(symptoms !), with
full judgment and

complete
understanding is

required



Simplified classification of sport activities



Coronary Artery Disease (CAD)
How to screen and manage individuals with suspectedCAD

2020 ESC Guidelines on sportscardiology and exercise in patientswith cardiovascular disease



CV screening in asymptomatic individuals with possible subclinical CAD



The current value ofexercise ECGo Exercise ECG has inferior diagnostic performance for CADcompared with diagnostic imaging tests, and has limitedpower to rule-in or rule-out obstructive CAD…o Therefore, Guidelines recommend the use of an imagingdiagnostic test instead of exercise ECG as the initial testto diagnose obstructive CAD.o An exercise ECG may be an alternative if imaging testsare not available, keeping in mind the false-negative andfalse-positive test results



The ISCHEMIA trial demonstrated that, irrespective of ischemic burden, the severity of coronaryartery disease (extent, characterization and location) was a strong predictor of outcome for allclinical end points

Anatomical plaque characterization vs. functional ischemia

Contemporary consensus is that ischemia testing is a suboptimal measure of coronary arterydisease severity and that anatomic imaging, preferably with noninvasive CCTAprovidessuperior diagnostic information and risk stratification in patients withatherosclerotic coronary artery disease



Stratification by ECG was associated with greater incidence of adverseevents than with CTCA+ECG

June 5, 2020
The SCOT –HEART trial demonstrated a significantly lower incidence of cardiovasculardeath or non-fatal MI (2.3 vs. 3.9% during 5 year follow-up) in patients in whom coronaryCTA was performed in addition to routine testing
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Recommendations for exercise in individuals at risk ofatherosclerotic coronary artery disease (CAD) and asymptomaticindividuals in whom CAD is detected at screening
Recommendations Class Level
Among individuals with asymptomatic CCS, defined as CAD withoutinducible myocardial ischaemia on a functional imaging orconventional exercise stress test, participation in all types ofexercise, including competitive sports, should be considered basedon individual assessment.

IIa C

NB asymptomatic individuals in whom CAD is detected at screening who participate in intensiveexercise should be assessed with a maximal exercise test or functional imaging test on an annualbasis.
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Coronary Artery Disease (CAD)
How to advice individuals with established CAD

2020 ESC Guidelines on sportscardiology and exercise in patientswith cardiovascular disease
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Who are athletes with established CAD ?

Active individuals with stable angina, asymptomatic and symptomatic
individuals stabilized <1 year after ACS, or individuals with recent
revascularization, and asymptomatic and symptomatic individuals >1 year
after initial diagnosis or revascularization.



Low-risk CADpatients
Onlycompetitiveskill sport

High-risk CADpatients
NOcompetitivesport

Selectively, ALLcompetitive sport,with possibleexception ofextreme power andendurance

Low-risk CADpatients



o One critical coronary stenosis of a
major coronary artery (>70%) or left
main stem (>50%)o Ejection fraction reduced (<50%)o Exercise-induced ischemiao Dyspnoea at low exercise intensityo Relevant ventricular
tachyarrhythmiaso Dizziness or syncope on exertiono High myocardial scarring on CMR

o Absence of critical coronary stenoses(i.e. <70%) of major coronary arteriesor <50% of left main stemo Ejection fraction >50% (no WMA)o Normal exercise capacityo Absence of inducible ischaemia onmaximal exercise testingo Absence of major ventriculartachyarrhythmias (i.e. NSVT,polymorphic or frequent VEBs, at restand during maximal stress testing)

Low probability of events (ALL apply) High probability of events (one sufficient)
Assessment of risk in individuals with detected CAD



Recommendations for sports participation in individuals with established CAD
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Recommendations for exercise in individuals with long-standingchronic coronary syndrome (1)
Recommendations Class Level
Risk stratification for exercise-induced adverse events is recommended inindividuals with established (long-standing) chronic coronary syndrome (CCS)prior to engaging in exercise, I C
Regular follow-up and risk stratification of patients withCCS is recommended. I B
It is recommended that individuals at high-risk of an adverse event from CADare managed according to the current guidelines on CCS. I C
Competitive or leisure sports activities (with some exceptions such as olderathletes and sports with extreme CV demands) should be considered inindividuals at low risk of exercise-induced adverse events. IIa C
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Recommendations for exercise in individuals with long-standingchronic coronary syndrome (2)
Recommendations Class Level
Leisure-time exercise, below the angina and ischaemic thresholds, may beconsidered in individuals at high risk of exercise-induced adverse events,including those with persisting ischaemia. IIb C

Competitive sports are not recommended in individuals at high risk of
exercise-induced adverse events or those with residual ischaemia, with the
exception for individually recommended skill sports.

III C



Hypertrophic Cardiomyopathy
When it could be possible advise

sport participation

2020 ESC Guidelines on sportscardiology and exercise in patientswith cardiovascular disease
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Athletes with ICD and arrhythmogenic condition: a Prospective Multinational Registry

Lampert R et al. Circulation 2013;Circulation 2017.

51(11%)

HCM : 1 (2%)ARVC: 8 (15%)

During sport orexercise
121 (28%)≥1 ShockNo deaths

440 Overall ICDpopulation

4-year follow-up

75 HCM

55 ARVC

ARVC was the only CV conditionassociated with increased % ofappropriate shock during sport
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88 Athletes with HCM

7-year follow-up

61Stopped sport,or reduced toleisure-time exercise 27
No events

1 syncope3 palpitations

Continued trainingand competitivesport participation
1 SCD, 1 SCA

3 syncope7 palpitations2 dyspnea2 chest pain
23% 15%

(Pelliccia et al. Br J Sport Med 2020)
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Log-rank test p=0.264

Panel A Panel B
Kaplan-Meier analysis for survival freefrom combined major events andsymptoms.(Pelliccia et al. BrJ Sport Med 2020)

Outcome in a 7-year follow-up

Kaplan Meier analyses of age at arrhythmicevent in 121 patients with HCM LVH+. Eventrate and age at arrhythmic event were similarin non-athletes and athletes.(L.A. Dejgaard et al. Intern J Cardiol 2018)
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ESC risk score



No symptomsNo malignant FHMild LVH, No LV obstructionPreserved LV systolic functionand diastolic fillingNormal hemodynamic responseto exerciseNo major ventriculararrhythmias at exercisetest/Holter monitoringNo LGE at CMRAdult ageLong-term sport participation

Syncope or cardiac arrestMalignant FH for SCDSevere LVH, LV outflowobstruction, Abnormal BPresponse to exerciseNSVT or complex/repetitivearrhythmias on exercisetest/Holter monitoringLV dysfunction or apicalaneurysmExtensive LGE at CMRAdolescent/Young age

Risk distribution in HCM

Very Lowrisk Medium-Highrisk Very Highrisk
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Recommendations for exercise and sports participation inindividuals with hypertrophic cardiomyopathy (1)
Recommendations Class Level
Exercise recommendations
Participation in high intensity exercise/competitive sports, if desired, (with theexception of those where occurrence of syncope may be associated with harmor death) may be considered for individuals who do not have any markers ofincreased risk* following expert assessment. IIb C

Participation in low or moderate intensity recreational exercise, if desired, maybe considered for individuals who have any markers of increased risk*following expert assessment. IIb C

*Markers of increased risk include: 1. Cardiac symptoms or history of cardiac arrest or unexplainedsyncope; 2. Moderate ESC risk score (≥ 4%) at 5 years; 3. LVOT gradient at rest > 30 mmHg; 4.Abnormal BP response to exercise; 5. Exercise-induced arrhythmias.
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Recommendations for exercise and sports participation inindividuals with hypertrophic cardiomyopathy (2)
Recommendations Class Level
Exercise recommendations
Participation in all competitive sports, if desired, may be considered forindividuals who are gene positive for HCM but phenotype negative. IIb C
Participation in high intensity exercise (including recreational and competitivesports) is not recommended for individuals who have ANY markers of increasedrisk*. III C
Follow-up and further considerations relating to risk
Annual follow-up is recommended for individuals who exercise on a regularbasis. I C

*Markers of increased risk include: 1. Cardiac symptoms or history of cardiac arrest or unexplained syncope; 2.Moderate ESC risk score (≥ 4%) at 5 years; 3. LVOT gradient at rest > 30 mmHg; 4. Abnormal BP response toexercise; 5. Exercise-induced arrhythmias.
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Arrhythmogenic Cardiomyopathy (ACM)
o ACM is myocardial disease characterized byprogressive fibro-fatty replacement of RVand/or LV myocardium.o Estimated prevalence 1:5000, more males(2:1)o Clinical presentation with arrhythmias and SDis common, often from 2nd decade, particularlyin the young athletes.o Mutations in genes, mostly encoding fordesmosomal proteins are found in about halfof probandso Exercise and sport are associated with worsenclinical presentation and outcome

Arrhythmogenic Cardiomyopathy (ACM)
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Recommendations for exercise and sports participation inindividuals with arrhythmogenic cardiomyopathy (1)
Recommendations Class Level
Exercise recommendations
Participation in 150 min of low intensity exercise per week should beconsidered for all individuals. IIa C
Participation in low to moderate intensity recreational exercise/sports, ifdesired, may be considered for individuals, with no history of cardiacarrest/ventricular arrhythmia, unexplained syncope, minimal structural cardiacabnormalities, <500 PVCs/24 hours and no evidence of exercise-inducedcomplex ventricular arrhythmias. IIb C

Participation in high intensity recreational exercise/sports or any competitivesports is not recommended in individuals with ACM, including those who aregene positive but phenotype negative. III B
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Thank you for your attention

Please visit:
www.antoniopelliccia.it


