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Sudden cardi'gc dqm in athletes



Sudden Cardiac Death
definition

SCD is defined as nontraumatic, nonviolent, unexpected natural
death of cardiac origin occurring within 1 hour of the onset of
symptoms in a person who does not have a previously recognized
cardiovascular condition that would appear fatal.

According to this definition, SCD may occur during or immediately
after the exertions involved in competition or training.

This definition is not inclusive traumas or technical accidents during
sport activity.

'Maron BJ J Am Coll Cardiol 1986/




SCD has been considered for long time an
extraordinary event. However recent data suggest
that these incidents are not so rare

7,5% of SD in young athletes (15-35 years)
J Intern Med 2002; 252(6):529-36



Sport-related Sudden Cardiac
epidemiology

Death

< 35 yrs

> 35 yrs

1:100.000 - 1:300.000 1:15.000 - 1:50.000

Risk in males >>> than in females




SD per 100,000 person-years

3,5

2,5

1,5

0,5

Sport increases the risk of sudden death

RR =25
Cl=18-34
p <0.001

O Athletes
E Non-athletes

Relative risk of SD in young athletes vs. non-athletes (Veneto
region registry; 1979-1999). Corrado et al. JACC 2003




Vigourous physical activity causes an increase in the
risk of SCD in subjects with clinically silent cardiac
diseases.

SCD usually occurs during official competitions (75%)
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Sudden Death in different sports d
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Which are the causes
of sudden cardiac death in athletes?
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Causes of SCD




CV Abnormalities found at autopsy in

athletes 235 yrs who died suddenly

HCM

~_— MVP

Unexplained

Coronary artery Aquired Valve
disease Disease




(Corrado et al. NEJM 1998)

ARVD 23% Anomalous

c.a. origin 12% I
Premature
. ‘ CAD 18%
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HCM 2%
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o Atherosclerotic
(Maron et al. JAMA 1956) HCM 36% ¢ a. disease 2%






Ventricular Fibrillation
95%
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Minimize the risk SCD in athletes: the
ogreat challenge of Sports Cardiology




Publish-Ahead-of-Print published February 2, 2005

ESC Report

Cardiovascular pre-participation screening of young
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OQ9 Sudden Cardiovascular Death in Sport

LAUSANNE RECOMMENDATIONS

Under the umbrella IOC Medical Commission
10 December 2004

PREPARTICIPATION CARDIOVASCULAR SCREENING

“Sudden death” in sport has to be fully appreciated. The leading cause (more than
90%) of non-traumatic sudden death in athletes is related to pre-existing cardiac
abnormality.

For the purpose of this recommendation, sudden cardiovascular death is defined as:
Death occurring within one hour of the onset of symptoms in a person without a
previously recognised cardiovascular condition that would appear fatal: this excludes

cerebrovascular, respiratory, traumatic and drug related causes.

The purpose of this recommendation is to identify, as accurately as possible, athletes
at risk in order to advise them accordingly.
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talian law mandates that every subject

petitive sport activity must undergo

tion and obtain elegibility before
entering

6 millions athletes of all ages annually
(10% of the overall italian population)
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Viedical History

Physical Examination
12-Lead ECG at resi
and after exercise
(sitep tesi)




TARGET OF THE LAW

56 Millions
Italians

11 Millions occasionally
play sports

6 Millions
regularly train and
compete

~ 2,000
elite athletes




DATA FROM DIFFERENT SPORT
MEDICINE INSTITUTIONS

~ 2% OF THE ATHLETES POPULATION IS DISQUALIFIED
FROM COMPETITION

~70%0 OF DISQUALIFICATIONS DUE TO CARDIOVASCULAR

DISEASES
(Most frequent: ARRYTHMIAS, VALVULAR DISEASES INCLUDING MITRAL VALVE PROLAPSE
COMPLICATED BY SIGNIFICANT VENTRICULAR ARRYTMIAS OR MITRAL VALVE
REGURGITATION, HCM, HYPERTENSION;
Less frequent: CONGENITAL AND RHEUMATICHEART DISEASES, PERICARDITIS, DILATED
CARDIOMYOPATHIES)




SCREENING PROTOCOL IN THE U.S.AND ITALY

USA: The American Heart Association recommends that some form of
preparticipation cardiovascular screening for high school and collegiate
athletes is justifiable and compelling, based on ethical, legal and medical
grounds; 12 lead ECG is not cost- effective for screening a large

population of young athletes due to its low specificity
(Circulation 1996)

ITALY: 12-lead ECG enhances the sensitivity of the screening process for
detection of cardiovascular diseases with risk of SD (abnormal ECG in up

to 95% of patients with HCM)
(JAMA 2002)




IMPORTANCE OF ECG IN
COMPETITIVE ATHLETES
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ECG abnormalities are present in up to

95% of HCM and 80% of ARVC patients

Diagnosis of HCM in young athletes

LV
Hypertrophy
o j
positive, ECG
phenotype
negaftive

|

Sudden death can occur at any time !

Abnormal findings

Adolescence Adulthood

ECG is altered in HCM patients prior the appearance of LVH






REDUCTION IN SCDs IN YOUNG ATHLETES IN
THE VENETO REGION (1979-2002) AS A

CONSEQUENCE OF PPS
‘.s{hnul incidence of SCD in screened athletes vs. unscreened non-athletes
‘.
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1979- 1981- 1983- 1985- 1987- 1989- 1991- 1993- 1995- 1997- 1999- 2001-
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002

Corrado et al. JAMA 2006,296:1593-601



FIMS-ACSM statement on pre-participation evaluation in sports

Advancing the Preparticipation Physical Evaluation (PPE):
An ACSM and FIMS Joint Consensus Statement

Roberts W, Léllgen H, Matheson GO, Royalty AB, Meeuwisse WH, Levine B, Hutchinson MR, Coleman N, Benjamin Hj,

Spataro A, Debruyne A, Bachl N, Pigozzi E
Clin ] Sport Med. 2014 Nov;24(6):442-7

articipation Physical Evaluation: An

atement

THE PPE WORLDWIDE




FIMS-ACSM statement on pre-participation evaluation in sports

Advancing the Preparticipation Physical Evaluation (PPE):
An ACSM and FIMS Joint Consensus Statement

Roberts W, Léllgen H, Matheson GO, Royalty AB, Meeuwisse WH, Levine B, Hutchinson MR, Coleman N, Benjamin Hj,

Spataro A, Debruyne A, Bachl N, Pigozzi E
Clin ] Sport Med. 2014 Nov;24(6):442-7

Pre-participation physical evaluation (PPE) is widely accepted, its usage and content are not
standardized.

Implementation is affected by cost, access, level of participation, participant age/sex, and
local/regional/national mandate.

No large-scale prospective controlled tracking programs have examined PPE outcomes.




FIMS-ACSM statement on pre-participation evaluation in sports

Advancing the Preparticipation Physical Evaluation (PPE):
An ACSM and FIMS Joint Consensus Statement

Roberts W, Léllgen H, Matheson GO, Royalty AB, Meeuwisse WH, Levine B, Hutchinson MR, Coleman N, Benjamin Hj,

Spataro A, Debruyne A, Bachl N, Pigozzi E
Clin ] Sport Med. 2014 Nov;24(6):442-7

The panel did not reach consensus on electrocardiogram (ECG) screening as a routine part of
PPE, all agreed that a history and physical exam focusing on cardiac risk is essential, and an
ECG should be used where risk is increased.




FIMS-ACSM statement on pre-participation evaluation in sports

Advancing the Preparticipation Physical Evaluation (PPE):
An ACSM and FIMS Joint Consensus Statement

Roberts W, Léllgen H, Matheson GO, Royalty AB, Meeuwisse WH, Levine B, Hutchinson MR, Coleman N, Benjamin Hj,

Spataro A, Debruyne A, Bachl N, Pigozzi E
Clin ] Sport Med. 2014 Nov;24(6):442-7
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FIMS-ACSM statement on pre-participation evaluation in sports

Advancing the Preparticipation Physical Evaluation (PPE):
An ACSM and FIMS Joint Consensus Statement

Roberts W, Léllgen H, Matheson GO, Royalty AB, Meeuwisse WH, Levine B, Hutchinson MR, Coleman N, Benjamin Hj,

Spataro A, Debruyne A, Bachl N, Pigozzi E
Clin ] Sport Med. 2014 Nov;24(6):442-7

The working group will assess the available electronic versions of the PPE for international use in athlete
evaluation and create a centralized database to allow international reporting and tracking of outcomes
data and adverse events. An electronic PPE program instituted worldwide with integrated research
questions would constitute a novel and significant contribution to the field that can help shape PPE
policies for athletes based on age, sex, ethnicity,level of competition, and sport-related goals.
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VILLA STUART SPORT CLINIC

#IMS ﬁi] FIFA Medical Centre of Excellence of Villa Stuart “ Sport Clinic” Rome, Italy

WWW.VILLASTUART.IT

Overall prevalence of structural heart diseases in symptomatic is well
assessed (range is between 0,6 and 1,2%) but the overall prevalence of
structural heart disease in asymptomatic (mild congenital lesions that may
remain clinically silent for a long time) is more difficult to quantify

Study group: 3100 male soccer players

Our data suggest that a quite relevant percentage of asymptomatic, apparently healthy, children
and adolescents has a structural congenital cardiac disease difficult to diagnose or suspect by

the current screening based on medical history, PE and ECG. Trans-thoracic echocardiography
could significantly improve the diagnostic power of the screening (echocardiography identified
56 previously unknown cardiac abnormalities)




ESC Study Group of Sports Cardiology Position Paper on
cardiovascular adverse effects of doping in athletes

Deligiannis A., Bjornstad H., Carre F., Heidblichel H., Kouidi E., Panhuyzen-Goedkoop N.M,,
Pigozzi F., Schanzer W., Vanhees L.
European Journal of Cardiovascular Prevention and Rehabilitation, 2006 Oct;13(5):687-694.




Prohibited substances abuse and SCD

Anabolic Steroids
GH, EPO

Beta 2-Agonists
Amphetamines
Cocaine
Ephedrine
Narcotics

Cannabinoids
Alcohol
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a6 | DEPORTES EL PAIS, lunes 3 de septiembre de 2007
La salud de los deportistas

El ejemplo italiano

Los Gltimos casos de muerte sibita reabren &l debate de los controles médicos, que no estin legislados en Espaia

E. Glovio o Loekr, Madrid
Un deportisla profsional tione
mis del doHe de posibilidades da

suffir una muerte sobita que un
jowen de =u edad. Lo Gltimes inzi-
dentes ocurnides en los campos da
[kl —entr ellos, In muerte del
sevillista Antonic Puerta v del
zambio Chaswe Nsofwa, de Ia Se-
gunda Divisicn israeli— han rea-
biento el debate sobre [os controles
milicos de los deportisias. Joseph
Blatter, presidente de la FIFA, ad-
wirtit en 2004, tras la muerte de
eudtm futhalistas en einoo mess
por paradas cardines, de que los
electrocardingramas no bastabian.
“Diebermes realizar mgores eontro-
l=", dijo

Perc an las grandes ligas curo-
[eds estd peticicon pasd totalmenta
inadvertida. Salo hay una acep-
i es el caso e Dalia, pads pione-
ro en los eontroles médices

ohligatorics  por Jey  desde
[971—. Espaiia sulre un vacio k-
gal al respecto. La exhaustividad
e los examenes depende del servi-
eio mixdico de cada club, Lo mis-
mir pasa en Francia e Inglaterra.
Alemania, en cambio, ha seguilo

s @quipo de entenees, el Hanno-
wieT. Lo midieos del eluby decidie-
ron levarlo a una eliniea de 'Wa-
shinglen v durante cineo dias e
somatido a una sere de prughas
milicas hasta que se deseubria la
ez de su desvanecimiento, Su
tabigueintaventricular era sais mi-
limztres mis grande de ko normal.
En Ademania, dende los contrales
midieos =on oHigatorios por ley
desde 1999, 1a laderacion de fithal
5 1 que se encarg de averiguarsi
s clmplen las normas reclaman-
doa cada club un evamen cardio-
[fgico exhanstive v aximenes de
sangre. Asamoah fichd en 1999
[or el Sehalke 04 v Bernd Bresen-
dirf, mddice dal equipe, s reunis
ean el jugador para tomar und de-
eisicm sobre s futwm, “Tratames
de aweriguar s los riesgos de que
sigiiara jugand o sa podian asumir
o 1o Vimes que sl i hubieramos
apreciado que la malfonmacion
gra tan pelighsd como para 1o
[ermitide hacer deporte no habia-
rrices barcdados mi un segundo en qui-
tarle la licencia Faderativa”, expli-
ea Brexendodd, Tulian Villacastin,
jefizche I Urmiclad e Arritmias dil
el camino di s veeino italiano, [nstitute Cardievaseular el hospi-
Sepiin todos ks axperios en ear- : Elal . tal elinico San Carlos, aseguri que
diclogia consultados, el modelo g Chaswe Nsofea, de 1o Secgurd a Cldan lsrael, &5 levado en camilla ras suirlrun desmago e pasado miércoks, : e no hay nada extraiiooen esa deci-
w"mrﬁcl de Imlm gue Hprul'u |H nmn Euundmr d-:lrrl:-l e Lipo
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PREMONITORY SYMPTOMS IN YOUNG
ATHLETES WHO SUDDENLY DIED

219 Syncope, dizziness, and/or

HCM chest pain
(Maron et al , JAMA 1996)
379, Syncope, chest pain, and/or
CCAA palpitations
(Basso et al , Circulation 2000)
04% Syncope, and/or palpitations
ARVC |

(Corrado et al , NEJM 1998)
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FIMS COLLABORATING CENTER FOR
ANTIDOPING RESEARCHES

University of Brighton
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Centre for sport and exercise science and medicine
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