
O
d
u
h
h
t
i
p
p
c
s
a

t
A
t
c

F
C
I
a

a

Journal of the American College of Cardiology Vol. 52, No. 24, 2008
© 2008 by the American College of Cardiology Foundation ISSN 0735-1097/08/$34.00
P

Bethesda Conference #36 and the European Society
of Cardiology Consensus Recommendations Revisited
A Comparison of U.S. and European Criteria for Eligibility and
Disqualification of Competitive Athletes With Cardiovascular Abnormalities

Antonio Pelliccia, MD,* Douglas P. Zipes, MD,† Barry J. Maron, MD‡

Rome, Italy; Indianapolis, Indiana; and Minneapolis, Minnesota

Aspiration to reduce the risks of athletic field deaths prompted the American Heart Association and European
Society of Cardiology (ESC) to establish consensus guidelines for eligibility/disqualification decisions in competi-
tive athletes with cardiovascular abnormalities. Since 2005, the Bethesda Conference #36 and the ESC consen-
sus documents have been relied upon by physicians from different parts of the world. The 2 consensus docu-
ments emanate from largely different cultural, social, and legal backgrounds existing in the U.S. and Europe
and, although several recommendations are similar, in some instances the Bethesda Conference #36 and the
ESC consensus documents suggest different approaches to disqualification decisions and implications for clini-
cal practice, raising the possibility that confusion and discrepancies will contaminate the management of com-
petitive athletes with cardiovascular disease. In the present article, the differences between the 2 documents
are critically viewed, with special attention to genetic cardiovascular diseases relevant to sudden death in young
athletes, through the prism of different cultural backgrounds, societal attitudes, and also perceptions regarding
exposure to legal liability in the U.S. and Europe. In conclusion, it seems appropriate at some time to consider
assembling updated recommendations for sports eligibility/disqualification that assimilate both the U.S. and
European perspectives, with the aspiration of creating a unique and authoritative document applicable to the
global sports medicine community. (J Am Coll Cardiol 2008;52:1990–6) © 2008 by the American College of
Cardiology Foundation

ublished by Elsevier Inc. doi:10.1016/j.jacc.2008.08.055
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ver the last several years, issues related to the sudden
eaths of young competitive athletes due to underlying (and
sually unsuspected) cardiovascular disease have become
ighly visible and ever more complex medical and public
ealth topics (1–3). Although initially promoted largely in
he U.S., interest in this problem has become increasingly
nternational, now with an intense focus in Europe and
articularly in Italy. In addition, competitive sports have
rogressively evolved toward globalization, as evident by the
hanging demographics of elite athletes engaged in profes-
ional sports, such as soccer, basketball, baseball, boxing,
nd ice hockey.

Aspirations to reduce the risks of the athletic field related
o cardiovascular disease was initially formalized by the
merican College of Cardiology (ACC) in the 1985 Be-

hesda Conference #16, in which an expert panel was
onvened to establish consensus guidelines for eligibility/
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isqualification decisions in competitive athletes with car-
iovascular abnormalities (4). In the ensuing 20 years there
ave been 2 updated Bethesda Conferences (#26 and #36 in
994 and 2005, respectively) (5,6). Also, in 2005 a parallel
onsensus document from the European Society of Cardi-
logy (ESC) addressed the same issues related to the
anagement and participation in competitive sports of

thletes with cardiovascular abnormalities (7).
The rationale for offering both the U.S. and European

xpert consensus documents is the widely accepted percep-
ion, supported by substantial circumstantial evidence (2,3),
hat certain susceptible athletes with clinically silent cardio-
ascular disease harbor increased risk for sudden death or
isease progression, by virtue of their commitment to
ntensive training and competition. Conversely, the removal
f athletes from this lifestyle is regarded as a mechanism by
hich this risk might be substantially reduced (8,9).
Both the ACC Bethesda Conference #36 (BC#36) and

he ESC documents provide specific recommendations with
espect to different cardiac abnormalities and sports, on the
asis of available scientific data, as well as the personal
xperience of the panel participants. For the most part, the
ormulated recommendations cannot be viewed solely as

vidence-based medicine but must also be viewed as the
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rudent consensus opinions of experts in the field. In
ddition, the 2 consensus documents emanate from largely
ifferent cultural, social, and legal backgrounds existing in
he U.S. and Europe and in some instances present different
pproaches to disqualification decisions and implications for
linical practice. Therefore, these documents cannot be
iewed as guidelines mandating specific behavior but only as
xpert panel recommendations.

It has been our experience that physicians from different
arts of the world often use both of these documents, raising
he possibility that confusion and discrepancies will contam-
nate the management of athletes with cardiovascular dis-
ase. Therefore, in view of the increasing assimilation of
thletes from different countries and the close relationships
etween U.S. and European cardiologists and sports med-
cine experts, we believe it is timely and of considerable
alue to analyze and compare the BC#36 and ESC consen-
us recommendations.

It was beyond the scope of the present article to conduct
n exhaustive and comprehensive comparison of both con-
ensus documents, which in fact provide similar recommen-
ations in most areas. Rather, we have focused our attention
n those areas that present the most relevant differences
etween the 2 documents with respect to risk evaluation and
ecommendations for competitive sports participation, as
iewed through the prism of different medical, legal, and
ocial backgrounds in the U.S. and Europe. These consid-
rations largely relate to those genetic cardiovascular dis-
ases that are most relevant to sudden death in young
thletes (Table 1).

ypertrophic Cardiomyopathy (HCM)

CM is the most common cause of sudden death in U.S.
ompetitive athletes (2,3) and is prominently assessed in
oth documents, which are similarly restrictive with respect
o the recommendations for competitive athletes with this
isease. Although the phraseology of disqualification guide-

ines differ, the sense is the same in both documents (i.e.,
thletes with HCM are excluded from most competitive
ports, with the possible exception of those characterized by
ow static and low dynamic intensity, such as golf) (6,7).
hese recommendations are based on the assumption that

ompetitive sports participation might itself constitute a risk
actor for sudden death on the athletic field due to HCM,
sually because of ventricular tachyarrhythmias (2). Such
vents can be promoted by those specific variables related to
he stress of sports (e.g., electrolyte imbalance and hemo-
ynamic and autonomic changes as well as other still
ndefined mechanisms). Therefore, a competitive athlete
ith HCM judged to be “low risk” in the absence of all

raditional risk markers might nevertheless be at unaccept-
bly increased risk solely by virtue of involvement in
igh-intensity competitive sports, a principle illustrated by
he sudden death of the professional Cameroon soccer

layer Marc Vivien Foé (10). i
However, the BC#36 and
SC panels made different rec-
mmendations for those HCM
amily members without the
haracteristic phenotype (i.e., left
entricular hypertrophy) but with
isease-causing sarcomeric mu-
ations (i.e., gene-positive,
henotype-negative individuals,
nown also as gene carriers)
6,7).
C#36. Individuals identified as
ene carriers are not precluded
rom participation in competitive
ports, given that there has been,
hus far, little or no evidence of
dverse cardiac events in such
ndividuals and therefore no
ompelling reason to deprive
hem of the many potential ben-
fits (including economic) de-
ived from sport participation.
SC. In contrast, the ESC doc-
ment is more restrictive with
egard to HCM gene carriers, given that the natural history
f such individuals is at present largely unknown. All
ompetitive sports are excluded and only noncompetitive or
eisure-time sporting activities are recommended. This rec-
mmendation is based on the hypothesis that regular
xercise training and competitive sports can play a role in
riggering cellular mechanisms leading to the HCM phe-
otype (i.e., left ventricular hypertrophy) and clinical evo-

ution (i.e., tachyarrhythmia) in the presence of a predispos-
ng gene abnormality.

However, there are no firm clinical or experimental data
o support either position, and the recommendations are
urrently based on what seems to be most reasonable to the
.S. or ESC expert panel, respectively.

on Channelopathies

on channelopathies include long-QT syndrome (LQTS),
rugada syndrome, and catecholaminergic polymorphic
entricular tachycardia (CPVT). The greatest attention in
he recommendations is on LQTS. The short-QT syn-
rome is not mentioned in either document.
Clinical diagnosis of LQTS is based predominantly on

he measurement of the QT interval on the 12-lead elec-
rocardiogram (ECG), corrected for heart rate (11). How-
ver, unequivocal identification of LQTS by this method-
logy can be challenging, because QT interval corrected for
eart rate (QTc) might be borderline or even within normal

imits in a large proportion of genetically proven LQTS
atients. Conversely, occurrence of QTc interval above the
idely used upper limits of 0.44 s in male subjects or 0.46 s

Abbreviations
and Acronyms

ACC � American College of
Cardiology

BC#36 � Bethesda
Conference #36

CPVT � catecholaminergic
polymorphic ventricular
tachycardia

ECG � electrocardiogram

ESC � European Society of
Cardiology

HCM � hypertrophic
cardiomyopathy

ICD � implantable
cardioverter-defibrillator

LQTS � long-QT syndrome

PVC � premature
ventricular complex

QTc � QT interval
corrected for heart rate

WPW � Wolff-Parkinson-
White syndrome
n female subjects is not an uncom
mon finding in young
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rained athletes (12). Finally, and surprisingly, many cardi-
logists fail to measure the QT interval accurately (13).
C#36. For diagnosis of LQTS in athletes the QTc

nterval should exceed 0.47 s in male subjects and 0.48 s in
emale subjects. When this diagnosis is made, the recom-
endation is for restriction of athletes from competitive

port, except those with low intensity.
Although the risk of sudden death is probably not zero in

enotype-positive, phenotype-negative individuals, this
ocument states that, on the basis of the available scientific
vidence, it is not justifiable to preclude such individuals
rom competitive sports. Furthermore, most information
ndicates that serious arrhythmias are uncommon in indi-
iduals with QTc interval �500 ms. A unique recommen-
ation applies to such individuals with LQT1 mutation,
ho should refrain specifically from competitive swimming,
ecause of the strong association between this sport and
ardiac events (6).
SC. Threshold values accepted for diagnosis of LQTS are

ower (i.e., QTc interval 0.44 s in male subjects and 0.46 s
n female subjects). In athletes with QTc interval lengthen-
ng above these limits, genetic testing is recommended to
ncrease the likelihood of definitive diagnosis. When the
QTS diagnosis is confirmed, the recommendation is for
xclusion of the athlete from all competitive sports.

Asymptomatic genotype-positive, phenotype-negative
ndividuals with proven mutation and normal QTc interval
n 12-lead ECG are discouraged from participation in all
ompetitive sports. Finally, no specific recommendations are
rovided for athletes with borderline QTc interval and
egative genotyping (which might represent false negative
esults of genetic testing) (7). In current practice, such
thletes are allowed to participate in competitive sports with
lose periodic surveillance.

With regard to individuals with definite diagnosis of
rugada syndrome and CPVT, both documents restrict
articipation. Although a clear association between exercise
nd sudden death in the Brugada syndrome has not been
stablished (and because of the potential impact of hyper-
hermia), disqualification from all competitive sports is
evertheless recommended by the ESC document, with a
otential exception in BC#36 only for low-dynamic and

ow-static sport (6,7). Differences between the BC#36 and
SC documents are raised with regard to gene carriers of
rugada syndrome and CPVT. According to BC#36, gene
arriers without the phenotype (in the absence of symptoms
nd ventricular tachyarrhythmia inducible at electrophysi-
logic study) should not be precluded from participation in
ompetitive sports. In contrast, the ESC document states
hat all gene carriers (without the phenotype) should be
estricted from competitive sport (6,7).

arfan Syndrome

arfan syndrome is characterized by a constellation of

keletal, cardiovascular, ocular, skin, pulmonary, and central a
ervous system anomalies that might vary considerably in
everity, making clinical diagnosis challenging in individual
atients. Both documents rely on the Ghent nosology for
he Marfan diagnosis, which includes major and minor
riteria for the affected systems and organs (14).
C#36. Recommendations are based largely on aortic root
imension, with close monitoring by echocardiography
uggested at 6-month intervals. The BC#36 recommends
articipation in low and even moderate competitive sports,
rovided that the following features are absent: aortic root
ilation (i.e., transverse dimension �40 mm or more than 2
Ds from the mean for body surface area in children),
oderate-to-severe mitral regurgitation, and family history

f aortic dissection or sudden death (6).
SC. For the Marfan diagnosis, the ESC document em-
hasizes the role of genetic screening for fibrillin 1 muta-
ions. When the diagnosis of Marfan syndrome is definitive
by phenotypic recognition and/or genetic testing), athletes
re disqualified from all competitive sports, independent of
he precise aortic root dimension. When the Marfan diag-
osis is uncertain, due to incomplete phenotypic expression
n young athletes and/or if genetic testing is unavailable
r negative, the ESC sanctions continued sport partici-
ation, although with periodic clinical and diagnostic
e-evaluation (7).

rrhythmias

n the evaluation of athletes with arrhythmias, the BC#36
ocument usually permits greater autonomy and individu-
lized discretion compared with the ESC. For example,
lectrophysiologic study and radiofrequency ablation are
ften mandatory procedures for the ESC (but not in the
C#36) in the assessment and management of athletes with
rrhythmias desiring to resume competitive sport activity.

olff-Parkinson-White (WPW)

C#36. In asymptomatic athletes with WPW syndrome,
his document does not consider electrophysiologic study to
e mandatory for risk assessment, but such testing is
equired in athletes with symptoms such as impaired con-
ciousness or persistent palpitations (due to documented
upraventricular tachycardia) or when an ablation procedure
s otherwise recommended. However, an electrophysiologic
tudy is considered advisable in asymptomatic athletes if
ngaged in moderate- or high-level competitive sports (6).
SC. In contrast, the ESC mandates that all athletes with
PW undergo complete risk assessment including electro-

hysiologic study (7). After risk stratification, the 2 docu-
ents are similar regarding the recommendations for sport

articipation. Namely, both BC#36 and ESC state that
thletes judged to be at increased risk on the basis of
lectrophysiologic study and those who are symptomatic
ith atrial flutter/fibrillation or syncope should undergo

adiofrequency ablation of the accessory pathway to retain

thletic eligibility. In addition, the ESC recommends that
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anaging physicians advise athletes judged not to be at high
isk of the potential benefits of radiofrequency ablation;
owever, such athletes are not restricted from competitive
ports if they should refuse to undergo ablation.

Finally, BC#36 suggests resumption of competitive sport
hortly after successful ablation (i.e., 4 weeks), but ESC
ostpones return to competition until 3 months after the
rocedure.

remature Ventricular Complexes (PVCs)

oth the BC#36 and the ESC caution that PVCs might be
he initial manifestation of clinically silent arrhythmogenic
onditions associated with risk of sudden death, such as
CM, arrhythmogenic right ventricular cardiomyopathy,

r myocarditis, and therefore require cardiac evaluation to
xclude the underlying pathologic condition (6,7,15). Dif-
erences, however, emerge with regard to the criteria rec-
mmended for cardiac assessment and risk stratification.
C#36. Evaluation is based largely on noninvasive testing

exercise testing and/or ECG Holter monitoring). Because
econditioning can result in a significant reduction in the
requency and complexity of ventricular arrhythmias, a short
eriod of detraining can be considered in some athletes (16).
thletes without demonstrable cardiac disease have no

imitations for competitive sports participation. Restriction
o low-intensity sports is, nevertheless, indicated for athletes
n whom PVCs increase in frequency during effort (or
xercise testing) and produce symptoms (such as impaired
onsciousness, disproportionate fatigue, or dyspnea) (6).
SC. Evaluation might include electrophysiologic study or

elective invasive testing in individual athletes according to
he suspected cardiac lesion. In the absence of cardiac
isease, athletes with PVCs have no restriction from com-
etitive sports; however, limitations might be sanctioned
hen there is a family history of sudden death, when there

re symptoms on effort (syncope, palpitations, excessive
atigue), when arrhythmias worsen during exercise, or when
requent couplets with short RR interval are present (7).

onsustained Ventricular Tachycardia

C#36. Asymptomatic athletes without structural cardiac
isease are eligible for all competitive sports if nonsustained
entricular tachycardia bursts on ambulatory (Holter) ECG
re short (�10 beats) at �150 beats/min and demon-
trate suppression (or no significant worsening) during
xercise (6).
SC. Asymptomatic athletes without structural cardiac
isease can participate in all competitive sports if nonsus-
ained ventricular tachycardia is rare, is not triggered by
xercise, presents without short RR interval, and occurs in

he absence of a family history of sudden death (7). t
mplantable Cardioverter-Defibrillators (ICDs)

he issue of whether athletes with ICDs (implanted for
rimary or secondary prevention) should have access to com-
etitive sports has recently generated controversy (17,18).
owever, the BC#36 and the ESC recommendations are in

greement on this point. Both documents consistently recom-
end restriction from competitive sport activities in athlete

atients with ICDs, with the possible exception of some
ow-intensity sports without associated risk of trauma to the
evice, such as golf (6,7). Furthermore, the desire of a high-risk
thlete to remain in competitive athletics should not represent
he primary indication for an ICD.

re-Participation Screening and
iagnosis of Cardiovascular Disease

he methodologies by which cardiovascular diseases are
dentified and competitive athletes come to evaluation for
ports eligibility show notable differences between Euro-
ean countries (namely, Italy) and the U.S. In Italy, a
ational pre-participation screening and medical clear-
nce program has been mandated for competitive athletes
ver the last 25 years (19). The Italian program has been
nique in the world by virtue of requiring annual evalu-
tions that routinely include 12-lead ECGs in addition to
medical history and physical examination. Other Eu-

opean countries have either limited or no medical
creening programs for competitive athletes, although
ide implementation of the Italian screening model has
een promoted by the endorsement of the International
lympic Committee medical commission and the ESC

n 2004 and 2005, respectively (20,21). Recently, scien-
ific evidence has emerged showing this screening strat-
gy to be useful for identification of HCM (and other
ardiomyopathies) in asymptomatic athletes (22), and
mplementation of this program in Italy has been re-
orted to be associated with substantial reduction in
ortality due to cardiomyopathies (23).
Conversely, customary screening strategies for U.S. high

chool and college athletes is confined to medical history
nd physical examination (24), which is more limited in its
ower to consistently identify important cardiovascular
iseases (3). Furthermore, in contrast to Italy, where screen-
ng is under the responsibility of specialized sports medicine
hysicians, in the U.S. physicians often volunteer or a
ariety of health care workers conduct pre-participation
creening (24).

Current diagnosis of inherited arrhythmogenic cardiomy-
pathies might be greatly improved by the genetic testing of
symptomatic athletes. However, molecular analysis is cur-
ently not routine testing, either in the European or U.S.
creening programs, but is performed selectively (e.g., when
QTS or Marfan syndrome is suspected). Moreover, pro-
ocol for protecting the personal genetic information of
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ighly visible athletes is not specifically discussed in either
he European or U.S. recommendations.

omment

he recommendations for eligibility/disqualification of
ompetitive athletes with cardiovascular diseases can be
egarded in many instances as more restrictive in the ESC
onsensus document than in BC#36, leaving much less
iscretion to the managing physician. This difference

argely reflects the influence of the sports medicine model
eveloped in Italy, which the ESC document greatly
elies upon (7). In Italy, a state law has been implemented
ince 1982 by decree of the Ministry of Health that
ictates that all citizens participating in official compet-

tive sports events should undergo annual medical assess-
ent and, if free of cardiovascular or systemic disease,

btain a certification of eligibility (19). Although no such
tate law exists in other European Union countries (or
nywhere else in the world, including the U.S.), this
nfluence is nevertheless evident in the ESC document,
hich was originally conceived and largely promoted by

talian clinical scientists.
In Italy, there is a standard and well-defined process

rounded in the legislation, whereby the sport medicine
pecialist is the ultimate authority, entrusted with the
esponsibility for decision-making as well as for enforce-
ent of eligibility/disqualification decisions. No such pro-

ram exists in the U.S., where the process is generally more
eterogeneous. The unique Italian situation unavoidably
reates a tendency for managing physicians to be instinc-
ively conservative in making decisions concerning athletic

Summary of Selected Differences Between BC#Recommendations for Competitive Athletes Wit

Table 1 Summary of Selected Differences B
Recommendations for Competitive

BC#

Gene carriers without phenotype
(HCM, ARVC, DCM, ion channel
diseases*)

All sports

LQTS �0.47 s in male subje
�0.48 s in female

Low-intensity competi

Marfan syndrome If aortic root �40 mm
SD, then low-mode
competitive sports

Asymptomatic WPW EPS not mandatory

All competitive sports
in dangerous enviro

Premature ventricular complexes All competitive sports,
PVCs or symptoms

Nonsustained ventricular
tachycardia

If no CV disease, all co

If CV disease, only low
competitive sports

*Long-QT syndrome (LQTS), Brugada syndrome, catecholaminergic p
restricted, given the risk should impaired consciousness occur, such a

ARVC � arrhythmogenic right ventricular cardiomyopathy; BC#3

cardiomyopathy; EPS � electrophysiologic study; ESC � European Society o
resonance; PVC � premature ventricular complex; SD � sudden death; WPW
ligibility. In particular, disqualification from competitive
ports is not necessarily confined to athletes with conclusive
vidence of cardiovascular disease (as is generally the case in
he U.S.) but also targets those with probable diagnoses of
ardiovascular disease as well as in some circumstances in
hich the potentially deleterious impact of sport activities
n clinical course and outcome is unresolved.
These more conservative attitudes are evident in many

espects in the ESC document, with examples that include
thletes occasionally identified without phenotypic expres-
ion but only as gene carriers for hypertrophic cardiomyop-
thy or ion channelopathies (i.e., LQTS, Brugada syn-
rome, and CPVT). Such athletes are currently restricted
rom competitive sports participation by ESC recommen-
ations but not necessarily by BC#36 (6,7). Because the

ong-term consequences of an athletic lifestyle on gene
arriers with HCM or ion channelopathies (namely, phe-
otypic and clinical evolution in the presence of a suscep-
ibility mutation) are still largely unresolved, the ESC
ecommendations are more cautious and consistent with the
ractice endorsed by the sports medicine law in Italy (19). In
he U.S., disqualification of young athletes with inherited
ardiovascular (or other medical) abnormalities can be
ecommended by the managing physician, but the high-
chool or college officials are ultimately responsible for
ecisions regarding participation in competitive sports.
herefore, in contrast to Italy, where the sports medicine

pecialist retains the authority to enforce disqualification,
he same circumstances do not apply to U.S. athletes for
hom no federal or state law governs medical clearance for
igh school or college sports.
d ESCected CV Abnormalities

en BC#36 and ESC
tes With Selected CV Abnormalities

cal Criteria and Sports Permitted

ESC

Only recreational sports

ts
�0.44 s in male subjects,

�0.46 s in female subjects

orts Only recreational sports

R, no familial
tensity
ted

Only recreational sports

EPS mandatory

tion for sports
t)†

All competitive sports (restriction for
sports in dangerous environment)†

no increase in
with exercise

All competitive sports, when no
increase in PVCs, couplets, or
symptoms occur with exercise

tive sports If no CV disease, all competitive sports

ity If CV disease, only recreational sports

hic ventricular tachycardia; †sports in dangerous environments are
r sports, rock climbing, and downhill skiing.
ethesda Conference #36; CV � cardiovascular; DCM � dilated
36 anh Sel

etwe
Athle

Clini

36

cts,
subjec

tive sp

, no M
rate in
permit

(restric
nmen

when
occur

mpeti

-intens

olymorp
s moto
6 � B
f Cardiology; HCM � hypertrophic cardiomyopathy; MR � magnetic
� Wolff-Parkinson-White syndrome.
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Disqualification decisions from competitive sports on the
asis of a medical disability condition have on occasion been
egarded by U.S. high-school or college athletes as a
imitation on personal freedom or even as a matter of
iscrimination. For example, in one highly visible case
egarding sanctioned college sports (i.e., Knapp v. North-
estern University) (25), a basketball player with HCM and
secondary prevention implantable defibrillator used the
ehabilitation Act to argue that Northwestern University
ad violated his rights in a discriminatory fashion by
isqualifying him from the college basketball team on
edical grounds. In this case, however, an appellate court

pheld the right of the college to exclude such an athlete on
he basis of the medical disability, given that college sports
rograms cannot be regarded as matters of civil liberty in
hich the sole consideration is individual responsibility:

playing intercollegiate sports cannot be held out as a
ecessary part of learning in all students . . .” (26). This case
epresents a unique legal precedent in the U.S., allowing the
ducational institution to selectively enforce disqualification
n cases involving medical disability and, in that instance,
ardiovascular disease.

For those athletes outside of sanctioned high school or
ollege sports, such as professionals, participation in com-
etitive sports (even in the presence of known cardiovascular
isease) is not associated with any legal precedent or
ormalized disqualification and more often regarded largely
s a matter of autonomous and individual responsibility.
ndeed, the absence of a medical-legal framework, such as in
taly, permits U.S. professional athletes considerably more
atitude in disputes over cardiovascular abnormalities and

edical eligibility, which can lead athletes to look for
ultiple medical consultations until the desired recommen-

ation is achieved (i.e., “shopping”) (1,2). Indeed, for
rofessional athletes the issue of criteria for disqualification
s less formalized and therefore more complex, given that
uch individuals are usually not minors, enter a binding
abor agreement with their teams, and face the potential
essation of employment, with substantial loss of economic
enefits and other opportunities derived from professional
port activities should their eligibility be terminated.

Another paradoxical concern related to professional and
ome elite college athletes is the possibility of legal liability
or the physician, by virtue of recommending disqualifica-
ion from sports participation with the objective of protect-
ng the athlete from the hazards of competition (27).

onclusions

he ESC and BC#36 consensus documents, although
enerally similar with regard to recommendations, do dem-
nstrate several important differences related to the assess-
ent of sudden death risk during competitive sports and the

riteria applied for disqualification of athletes with cardio-
ascular disease. It would seem that many of these distinc-

ions, as outlined here, can be explained on the basis of
ifferences in Europe and the U.S. with regard to cultural
ackground, societal attitudes, and also perceived exposure
o legal liability.

However, it would be useful to the sports medicine
ommunity to assemble an authoritative consensus docu-
ent from both the ESC and the ACC (as well as sports
edicine scientific associations) to provide common recom-
endations for sports eligibility/disqualification that could

e implemented globally. Therefore, in the best interest of
ompetitive athletes, it might be appropriate at some time in
he near future to update recommendations in a collabora-
ive fashion, assimilating all different perspectives, with the
spiration of creating a single and respected consensus
ocument applicable to sports medicine worldwide.

eprint requests and correspondence: Dr. Antonio Pelliccia, Insti-
ute of Sports Medicine and Science, Largo Piero Gabrielli 1, 00197
ome, Italy. E-mail: antonio.pelliccia@coni.it or ant.pelliccia@

ibero.it.

EFERENCES

1. Maron BJ. Sudden death in young athletes: lessons from the Hank
Gathers affair. N Engl J Med 1993;329:55–7.

2. Maron BJ. Sudden death in young athletes. N Engl J Med 2003;349:
1064–75.

3. Maron BJ, Shirani J, Poliac LC. Sudden death in young competitive
athletes. Clinical, demographic, and pathological profiles. JAMA
1996;276:199–204.

4. Mitchell JH, Maron BJ, Epstein SE. 16th Bethesda Conference:
cardiovascular abnormalities in the athlete: recommendations regard-
ing eligibility for competition. J Am Coll Cardiol 1985;6:1186–232.

5. Maron BJ, Mitchell JH. 26th Bethesda Conference: cardiovascular
abnormalities: recommendations for determining eligibility for com-
petition in athletes with cardiovascular abnormalities. J Am Coll
Cardiol 1994;24:845–99.

6. Maron BJ, Zipes DP. 36th Bethesda Conference: eligibility recom-
mendations for competitive athletes with cardiovascular abnormalities.
J Am Coll Cardiol 2005;45:2–64.

7. Pelliccia A, Fagard R, Bjørnstad HH, et al. Recommendations for
competitive sports participation in athletes with cardiovascular disease.
A consensus document from the Study Group of Sports Cardiology of
the Working Group of Cardiac Rehabilitation and Exercise Physiol-
ogy, and the Working Group of Myocardial and Pericardial diseases of
the European Society of Cardiology. Eur Heart J 2005;26:1422–45.

8. Corrado D, Basso C, Rizzoli G, Schiavon M, Thiene G. Does sport
activity enhance the risk of sudden death in adolescents and young
adults? J Am Coll Cardiol 2003;42:1959–63.

9. Thompson PD, Franklin BA, Balady GJ, et al. Exercise and acute
cardiovascular events: placing the risks into perspective. Scientific
statement from the American Heart Association Council on Nutri-
tion, Physical Activity, and Metabolism and the Council on Clinical
Cardiology. In collaboration with the American College of Sports
Medicine. Circulation 2007;115:2358–68.

0. Cameroon Star Foe Dies: Cameroon Midfielder Marc-Vivien Foe
Dies After Collapsing During an International Match in France.
Available at: http://news.bbc.co.uk/sport1/hi/football/3024360.stm.
Accessed October 3, 2008.

1. Priori SG, Schartz PJ, Napolitano C, et al. Risk stratification in the
long-QT syndrome. N Engl J Med 2003;348:1866–74.

2. Basavarajaiah S, Wilson M, Whyte G, Shah A, Behr E, Sharma S.
Prevalence and significance of identifying an isolated long QTc
interval in elite athletes. Eur Heart J 2007;28:2944–49.

3. Viskin S, Rosovski U, Sands AJ, et al. Inaccurate electrocardiographic

interpretation of long QT: the majority of physicians cannot recognize
a long QT when they see one. Heart Rhythm 2005;6:569–74.

mailto:antonio.pelliccia@coni.it
mailto:ant.pelliccia@libero.it
mailto:ant.pelliccia@libero.it
http://news.bbc.co.uk/sport1/hi/football/3024360.stm


1

1

1

1

1

1

2

2

2

2

2

2

2

2

K

1996 Pelliccia et al. JACC Vol. 52, No. 24, 2008
Guidelines for Competitive Sport Participation December 9, 2008:1990–6
4. De Paepe A, Devereux RB, Dietz HC, Hennekam RC, Pyeritz RE.
Revised diagnostic criteria for the Marfan syndrome. Am J Med Genet
1996;62:417–26.

5. Priori SG, Barhanin J, Hauer RNW et al. Genetic and molecular basis
of cardiac arrhythmias. Impact on clinical management. Eur Heart J
1999;20:174–95.

6. Biffi A, Maron BJ, Verdile L, et al. Impact of physical deconditioning
on ventricular tachyarrhythmias in trained athletes. J Am Coll Cardiol
2004;44:1053–8.

7. Maron BJ, Zipes DR. It is not prudent to allow all athletes with
implantable-cardioverter defibrillators to participate in all sports.
Heart Rhythm 2008;5:864–6.

8. Lampert R, Caunom D. Sports participation for athletes with im-
plantable cardioverter-defibrillator should be an individualized risk-
benefit decision. Heart Rhythm 2008;5:861–3.

9. Pelliccia A, Maron BJ. Preparticipation cardiovascular evaluation of
the competitive athlete: perspectives from the 30-year Italian experi-
ence. Am J Cardiol 1995;75:827–9.

0. Corrado D, Pelliccia A, Bjornstad HH, et al. Cardiovascular pre-
participation screening of young competitive athletes for prevention of
sudden death: proposal for a common European protocol. Consensus
statement of the Study Group of Sport Cardiology of the Working
Group of Cardiac Rehabilitation and Exercise Physiology and the
Working Group of Myocardial and Pericardial Diseases of the
European Society of Cardiology. Eur Heart J 2005;26:516–24.

1. IOC Medical Commission, International Olympic Committee. Sudden

cardiovascular death in sport: Lausanne recommendations: preparticipation f
cardiovascular screening. December 10, 2004. Available at:
http://multimedia.olympic.org/pdf/en_report_886.pdf. Accessed October 3,
2008.

2. Pelliccia A, Di Paolo FM, Corrado D, et al. Evidence for efficacy of
the Italian national pre-participation screening programme for iden-
tification of hypertrophic cardiomyopathy in competitive athletes. Eur
Heart J 2006;27:2196–200.

3. Corrado D, Basso C, Pavei A, Michieli P, Schiavon M, Thiene G.
Trends in sudden cardiovascular death in young competitive athletes
after implementation of a preparticipation screening program. JAMA
2006;296:1593–601

4. Maron BJ, Thompson PD, Ackerman MJ, et al. Recommendations
and considerations related to preparticipation screening for cardiovas-
cular abnormalities in competitive athletes: 2007 update: a scientific
statement from the American Heart Association council on nutrition,
physical activity and metabolism: endorsed by the American College of
Cardiology Foundation. Circulation 2007;115:1643–55.

5. Maron BJ, Mitten MJ, Quandt EK, et al. Competitive athletes with
cardiovascular disease: the case of Nicholas Knapp. N Engl J Med
1998;339:1623–5.

6. Knapp v Northwestern University. 101 B3d (7th Cir. 1996), cert.
denied, 117 S.Ct. 2454 (1997).

7. Mitten MJ, Maron BJ, Zipes DP. Task force 12: legal aspects of the
36th Bethesda Conference recommendations. J Am Coll Cardiol
2005;45:1373–5.

ey Words: cardiovascular disease y competitive athletes y guidelines

or eligibility/disqualification.

http://multimedia.olympic.org/pdf/en_report_886.pdf

	Bethesda Conference #36 and the European Societyof Cardiology Consensus Recommendations Revisited
	Hypertrophic Cardiomyopathy (HCM)
	BC#36
	ESC

	Ion Channelopathies
	BC#36
	ESC

	Marfan Syndrome
	Arrhythmias
	Wolff-Parkinson-White (WPW)
	BC#36
	ESC

	Premature Ventricular Complexes (PVCs)
	BC#36
	ESC

	Nonsustained Ventricular Tachycardia
	BC#36
	ESC

	Implantable Cardioverter-Defibrillators (ICDs)
	Pre-Participation Screening andDiagnosis of Cardiovascular Disease
	Comment
	Conclusions
	REFERENCES


