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The bene

» Active individuals have favorable lipid anc
the risk of developing coronary artery disease (CAD).

» In addition to the cardiovascular benefits, physical activity also confers benefi
prevention of certain malignancies, freatment of mild depression, and potential
retardation of dementia.

» A meta-analysis of 27,100 participants followed for a mean durafion of 12 years reported
a 30% reduction in all-cause mortality in those who led a regularly acftive lifestyle
consisting of exercise of moderate intensity
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Thompson PD, Buchner D, Pina IL, et al. Exercise and physical activity in the prevention and freatment
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2. Agarwal SK. Cardiovascular benefits of exercise. Int J Gen Med 2012;5:541-5.

3. Nelson ME, Rejeski WJ, Blair SN, et al. Physical activity and public health in older adults: recommendgdation

from the American College of Sports Medicine and the American Heart Association. Circulation 2007;116(2):1094-108.




» Matthews CE, Jurj AL, Shu XO, Li HL, Yang G, Li Q, Gao YT, Zheng W. Influence of exercise, wa
nonexercise physical activity on mortality in Chinese women. Am J Epidemiol 2007;165:1343-1350.



effects of cardioresg
physical activity against the developme

» Progress in Cardiovascular Diseases 61 (2018)
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An Update on the Role of Cardiorespiratory Fitness, Structured Exercise L)

and Lifestyle Physical Activity in Preventing Cardiovascular Disease A==
and Health Risk™

Cemal Ozemefk a* Deepika R. Laddu?, Carl ]. Lavie *, Hannah Claeys ?, Leonard A. Kaminsky ¢, Robert Ross %€,
ik Wisloff " Ross Arena @ Steven N_Blair "

» PA performed at greater intensities or weekly volumes is associated
with more favorable health outcomes.

» Yet, there is evidence to suggest that PA performed at extreme
volumes is associated with poor clinical outcomes.

» Reports of a U or reverse J-shaped relationship between higher PA
doses and CVD- and all-cause mortality have previously been
evidenced in large epidemiological studies, underscoring the
potential existence of an upper limit of CVD benefit beyond which
survival benefits received from regular PA diminish



greater physiologicc
triggering adverse CVD events.



Disponible en lighe sur Elsevier Masson France
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REVIEW

A risk-benefit analysis of maintaining an
aerobic-endurance triathlon training
program during pregnancy: A review

Science & Sports, Volume 33, Issue 5, October 2018

In conclusion, based on the available evidence,
endurance-based _swimming, cycling and running training
arecanlikely to pose a substantial risk t® the mother or
fetus and théréetore cessation 1s not warranted. However,
to protect against fetal bradycardia, intensity of sessions
should be maintained below 90% of maximal MHR. Reduc-




WE ALL SAY SPORT IS GOOD FOR
YOU....IS IT7?

Physiol Rev 96: 99-125, 2016
Published November 25, 2015; doi:10.1152/physrev.00029.2014

ARE THERE DELETERIOUS CARDIAC EFFECTS OF

ACUTE AND CHRONIC ENDURANCE EXERCISE?

Thijs M. H. Eijsvogels, Antonio B. Fernandez, and Paul D. Thompson

Can lifelong endurance exercise hurt the heart?
American men who completed 1 marathon/ yr over the previous 25 years demonstrated

‘ :cute cardiovascular risks

Y risk for sudden cardiac death
larger CAC(coronary artery calcification) volumes than a sedentary control group , 7 ek for scute myocardal nfarcton
(Increased coronary artery plague volume among male marathon runners.

Evidence of acute myocardial injury
Missouri Med 111: 85-90, 2014.))

and CK-MB concentrations
ardiac troponin concentrations
BNP and NT-proBNP concentrations

ardiac remodeling

dimensions of right and left ventricle
4 dimensions of right and left atria

4 wall thickness
» Exercise and physical activity appear to have e
o . o . = arotid intima media thickening
remarkably beneficial effects for the majority of the 0¥ Beayersgetia
pOpU|OTion. The prOblem for mos‘l’ developed Socie-l-ies risk for atrial fibrillation

risk for bradycardia

Is too little and not foo much exercise

xpectancy
sk for cardiovascular mortality




EXERCISE AND SURVIVAL: THE REVERSE
J-CURVE PATTERN
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MET-h/d walked or run

Conclusion: Running or walking decreases CVD meortality risk progressively at most levels of exercise in
patients after a cardiac event, but the benefit of exercise on CVD meortality and IHD deaths is attenuated at

the highest levels of exercise (running: above 7.1 km/d or walking briskly: 10.7 km/d).
© 2014 Mayo Foundation for Medical Education and Research ®m Mayo Clin Proc. 2014;82(9):1187-11%94




Major cardiovascular events Non-fatal cardiovascular events
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Ute Mons et al. Heart 2014;100:1043-1049




metabolic equivc
» with no additional survival benefit accruing

» Clearly, 30 minutes of regular vigorous PA enhances health and well-b

» Indeed, recent studies suggest that exireme exercise may evoke acute elevations in
cardiac troponin | and B-type natriuretic peptide and evidence of fransient myocardia
dysfunction

(Trivax J.E., Franklin B.A., Goldstein J.A., et al: Acute cardiac effects of marathon #
J Appl Physiol 2010)

» Athletes have an increased risk of AF compared to the general populatio
(H. Ayinde et al. / 1JC Heart & Vasculature 18 (2018) 25-29)



Philippides was sent to Sparta to request
help when the Persians landed

at Marathon, Greece. He ran about 240 km
in two days. He then ran the 40 km from the
battlefield near Marathon to Athen.....

e've won
"Joy to you"

» The courier, brought the news of victory from Marathon (490 BC) "Joy to you
he said, and there and then he died, breathing his last breath with the worg



» Sudden Death in Marathon Runners
Jason James, BSc, Ahmed Merghani, MBBS,

Sanjay Sharma, MD*
Card Electrophysiol Clin 5 (2013) 43-51



\_/

an underlying and po
paper ,European Journal of Preventive Cardiology 20

» As an overall estimate, 1 to 2 out of 100 000 athletes between the age of 12 and 35
years die suddenly each year



Table 1

The incidence of sudden death and cardiac arrest in the literature

Author Year of Stud

Maron et al,'® 1996 1976—1994

Redelmeier and 1975—-2005
Greenwald, ! 2007

Tunstall-Pedoe, 12 2007 19812006

Webner et al,'® 2012 1976—2 009

Mathews et al,' 2012 20002009
Kim et al,1® 2012 Z2000—-2010

Sample Size Events (n)

215,413
3,292,268

a650,000
1,710,052

3,718,336
10,871,000

Death (D)
Arrest (A)

oy (v

>O0I0>0|>0

Incidence/100,000




Table 2
Cardiovascular marathon events by age

survivor of Ssudden Cardiac
Sudden Death Arrest

Publication N Averae Ae N Averae Ae
Kim et al,'™” 2012 42 39 17 49

Mathews et al, ' 2012 28 42° N/ NZA
Redelmeier and Greenwald,’! 2007 21 41k NFA NFA
Tunstall-Pedoe,1? 2007 48 A8
Roberts et al,'® 2012 44 48
Marcon et al,1? 1996 37

Cohen and Ellis,"” 2012 53 63




CAUSE OF SUDDEN DEATH IN MARATHON RUNNERS

Cerebral: Coronary:
Hyponatremia CAD

Cerebrovascular acciden Anomolous Coronary
Artery

Respiratory: Cardiomyopathy:

Amphetamine HCM
overdose ARVC
Myocarditis

Central:

Hyperthermia SADS:

Long-QT
Brugada
CPVT

Sudden Death in Marathon Runners
Jason James, BSc, Ahmed Merghani, MBBS,
Sanjay Sharma, MD*



Relationship between distance run and percentage of
SCASs In marathons
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6-14 15-22
Distance (miles) at point of SCA

(Data from Webner D, Duprey KM, Drezner JA, et al. Sudden cardiac arrest’‘and
death in United States marathons. Med Sci Sports Exerc 2012;



have suffered an
symptomes.

TUNSTALL-PEDOE DS. MARATHON CARDIAC DEATHS: THE
LONDON EXPERIENCE. SPORTS MED 2007;37:448-50



» Furthermore, CAD was nc
fatalities in the study, but was featurec
survived an SCA.

» Contribution of CAD to the actual death is difficult to exclude

KIM JH, MALHOTRA R, CHIAMPAS G, ET AL. CARDIACARREST DURING LONG-DISTANCE RUNMING RACES.
N ENGL J MED 2012;366(2):130-40
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Sudden Death and Ventricular @

Arrhythmias in Athletes: Screening,
De-Training and the Role of
Catheter Ablation

M. Darragh Flannery, MBBS “?, André La Gerche, MBBS, PhD <"

WHY DO ATHLETES EXPERIENCE
SUDDEN CARDIAC DEATH?

» In younger athletes, SCD is most frequently due to cardiomyopathies
such as hypertrophic cardiomyopathy (HCM), arrhythmogenic right
\(/eg’rric):ulor cardiomyopathy (ARVC) or dilated cardiomyopathy

DCM).

» Channelopathies such as long QT Syndrome, Brugada syndrome
and catecholaminergic polymorphic ventricular tachycardia (VT)
are less common CAuUses.

» With increasing age, coronary artery disease becomes an
increasingly common cause and is one of the most commmon cause
of death in middle-aged adults. In more advanced ages, SCD
becomes less common due to competing causes of death

» Heart, Lung and Circulation Volume 28, Issue 1, January 2019



B Channelopathies B ca rdiomyopathies — Coronary Artery Pathology

Long QT syndrome Hypertrophic cardiomyopathy Atherosclerotic
Incidence of Brugada Syndrome Arrhwthmogenic RV cardiomyopathy Anomalous coronary ostia
Sudden Cardiac Catecholaminergic VT Dilated cardiomyopathy

Death
(per 100,000)

40 50
Age (years)

Figure 1 Age-dependent changes in incidence and aeticlogy of sudden cardiac death.

This figure represents an interpretation of the combined experience from studies which have assessed the causes of sudden
cardiac death in athletes. Whilst the majority of deaths may be attributed to inherited cardiomyopathies and channelopathies
in those aged less than 30 vears, there is no absolute cut-off. Thus athletes aged in their 30s and 40s (the median age in many
LL!I'I“I.I_‘J‘Etltl\ e sports) are at greatest risk of sudden cardiac death caused by 111.11&1*1ted and acquired causes ( repruduued with
permission from La CJera_he et al. JACC Cardiovasc Imaging 2013 [26]).




Internaticnal Journal of Cardiclogy 267 (2018} 133-138
Contents lists available at Scienceliract

International Journal of Cardiology

journal homepage: www.eglseviar.com/locate/ijcard

Age at start of endurance training is associated with patterns of left
ventricular hypertrophy in middle-aged runners

Christoph P. Ryffel, Prisca Eser, Lukas [}. Trachsel, Nicolas Brugger, Matthias Wilhelm *

Department of Cordiology, [nselspital, Bern University Hospital, University of Bern, CH-3010 Berm, Switzerland

» In this cohort of non-elite middle-aged runners, eccentric LVH
was found only in athletes with an early start of endurance
training. In case of a mature starting age, endurance training
may, contrary to what is commonly assumed, also lead to
concentric LVH. The consideration of endurance training starfing
age may lead to a better understanding of morphological
adaptations of the heart.



FIGURE 2 Comparison of Pathogeness of Sudden Cardiac Deaths n Athletic Populations
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ARVE = arrhythmogenic cardiomyo pathy; €M = cardiomyopathy; HCM = hypertrophic cardiomyopathy; LVH = left ventricular hypertrophy; Ml = myozardial infarction;
NCAA = Mational Collegiate Athletic Association; 5CT = siclile cell trait; SUD = sudden uneXplained death. Reproduced with permission from Harmon et al. (430




@ E S C European Heart Journal {2018) 39, 234¢ 2355 CLINICAL REVIEW

European Society doi:10.1093/eurheartjiehixé 86 Prevention and epidemiology
of Cardiology

Personalized exercise dose prescription

Petra Zubin Maslov', Alexa Schulman?®, Carl J. Lavie®, and Jagat Narula®*
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» Extreme endurance and competitive sports involve a much
higher level of exercise than current guidelines recommend with
questionable additional health benefits.

N

» Professional athletes often expend 200-300 MET-h/week while
training for and competing in these extreme sporting events.

» This level of energy expenditure is 10-fold greater than the
current recommended dose of exercise



M COLLEGE OF CARGIOLOGY FOUMGATION

Physical Activity and Heart Failure Risk
in a Prospective Study of Men

Iffat Rahman, PaD, Andrea Bellavia, MSc, Alicja Woll, DelMepScr, Nicola Orsini, PaD

» IN COSM study total PA of more than 46 MET-h/day was
associated with increased incidence of heart failure

Research

Original Investigation

Leisure Time Physical Activity and Mortality

A Detailed Pooled Analysis of the Dose-Response Relationship

Hannah Arem, MHS, PhD; Steven C. Moore, PhD; Alpa Patel, PhD; Patricia Hartge, ScD;

Amy Berrington de Gonzalez, DPhil; 1Gala Vi han, MBBS, MPH; Peter T. Campbell, PhD;
Michal Freedman, JD, PhD; Elisabete We| MD, MSc, PhD; Hans Oloy Adami, MD, PhD;
MarthaS. Linet, MD; I.-Min Lee, MBBS, ScD; Charles E. Matthews, PhD

Arem et al.(JAMA Intern Med. 2015) showed performing 10 or more times the recommended
minimum of > 75 MET-h/week had no elevated mortality risk,

but had a lower risk reduction in all-cause mortality when compared to individuals engaged in a
moderate amount of PA.



» The longevity benefit threshold was approximately three to five
times the recommended PA minimum (22.5 to <_40 MET-h/week),
beyond which there was no additional benefit

In terms of frequency of exercise, & days a weell of 1-h sessions of

vigorous exercise would probably be an upper limit for exercise-

related health benefits."?







Neth Heart J (2018) 26:21-25
https://doi.org/10.1007/s12471-017-1061-5

ORIGINAL ARTICLE

Early recognition of sudden cardiac arrest in athletes during sports

activity

N. M. Panhuyzen-Goedkoop!'?* - H. J. Wellens* - J. J. Piek!

NON-TRAUMATIC SYNCOPE AND SCA IN ATHLETES CAN BE
RECOGNIZED BY AN UNEXPECTED SUDDEN DIZZINESS
FOLLOWED BY LOSS OF THE UPRIGHT POSITION, LOSS OF
NORMAL BREATHING AND EYES WIDE OPEN WITH FIXED
PUPILS,







THE END IS SELDOM BRIGHT




JACC

JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY



http://www.onlinejacc.org/content/69/11

WHAT ARE WE LOOKING FOR<¢

Figure 1. Comparison of Causes of Sudden Cardiac Death

LS Registry faky
W

Cardiac Arrest

B HCM

B Possible HOMAVH
B ARVC

B Dilated CM

B Coronary artery
abnormality

M 5ADS
M HD
Myocarditis
B Acrtic dissection
B Other

U Possible
HCMWYIVHISCT

Channelopathy

ARVE = anfiythmogenic cardiamyopathy; CM = cardiomyapathy; HOM = hypertrophic
cardiomyopathy; IHD = ischaemic heart disease; [VH = left ventricular hyperfrophy;

NCAA = National Collegiate Affletic Assocation; SADS = sudden arrhytfvmie death syndrorme;
SCT = sickle cell frait. Reproduced with permmission from Harmmon et al. @ with data faken from
Corrado et al”




WHAT CAN WE DO TO TRY AND
PREVENT SCD
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pre-excitation syndrome
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THE FUTERE

Vagal tone

‘ rest)
-

lonic changes ~

’ High wall stres
=5 Early repolarisation

Sympathetic e
(during exercise)

Figure 1 The concept of how the athlete’s heart is also a proarrhythmic heart. Many changes of the athlete’s heart parallel
changes that are known tobe proarrhythmic in general. Thereis no clear boundary on when physiological adaptation, which

can be extreme in highly trained athletes (espedally endurance athletes), starts contributing to arrhythmogenesis, or
becomes clearly pathologic (reproduced with permission from Heidbuchel Europace 2017 [1C]).




CENTRAL ILLUSTRATION Multidisciplinary Care of Athletes

Team-Based Approach to the

Cardiovascular Care of Athletes

<he Athlete

Cardiology
support

o~ AR R

School/
Governing
Body

Emery, ML.S. etal. 1 Am Coll Cardiol HF. 2018;:6(1}:30-40.

M ultidisciplinans care of athletes focused on athiete-centerad care (“Athlete Care Team') in the evaluation and management of athietes at
rislt of sudden cardiac death.




» 1.SPORT IS GREAT AT ANY AGE
» 2.ENDURANCE ATHLETES LIVE LONGER THAN COUCH POTATOS
» 3.PPE HELPS US PREVENT THE LIGHTNING STRIKE
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