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Introduction

At each new season, physicians are asked about the
need for pre-participation screening (PPS). At the beginning
of a new school semester, with the higher demand for
recreational sports at gyms and parks, there is an increase in
medical clearance for practice. The reason for the medical
evaluation to be carried out before engaging in exercise/
sports is to detect cardiovascular problems, which could have
serious consequences with intense physical activity. These
consequences include sudden death, which has occurred
even on the playing field.

Sudden death among young athletes (13 to 35 years old)
is a rare occurrence (0.5 to 2.0/100,000 athletes/year), but it
is apparently twice as common in athletes when compared to
non-athletes of the same age’. Competitive sports alone are not
responsible for the cardiovascular event when it occurs, being
a trigger in someone with an occult cardiovascular disease?.

When PPS is planned, important steps should be taken: 1)
the testing should be validated and generally accepted; 2) even
though the disease is in its asymptomatic phase, the exams should
be seen as necessary; 3) it should not cause any harm to the
patient; 4) it should be cost-effective; and, 5) test characteristics
should be acceptable. It is worth pointing out that items 4 and 5
are the ones more often discussed when athletic PPS is the issue.

Technological advances offer us a large variety of
complementary exams, which can make more diagnoses
possible. Thus, the implementation of these practices must
follow rigorous criteria, always making sure that the end result
is to help the athlete.

It is known that there are controversies about which
should be the most adequate model for the PPS. Moreover,
it is not totally clear whether there is a real need to extend
the PPS to individuals practicing sports for recreation, if
children should be routinely evaluated and which would be
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the best interval between PPS. In Italy, according to a federal
law since 1982, mandatory PPS covers all citizens practicing
organized and competitive sports. The Italians have a model
that includes clinical history, physical examination and a
resting 12-lead electrocardiogram.

Pelliccia et al®> demonstrated that the inclusion of the
electrocardiogram in the PPS was effective in detecting the
most common structural diseases, mainly arrhythmogenic right
ventricle dysplasia (ARVD) and hypertrophic cardiomyopathy
(HCM). Nevertheless, athletes of all Italian national teams
undergo an echocardiogram, as a first step during their PPS.
Corrado et al*, in a non-randomized temporally sequential
comparison, showed an 89% reduction in sudden death in
Italian athletes in the Veneto region from 1981 to 2004.

On the other hand, in United States of America (USA),
the Italian PPS model, which is accepted both by FIFA and
the International Olympic Committee, among others, has not
been implemented by the American Societies of Cardiology
and of Sports Medicine. Their main objection to it lies in the
fact that they consider that the incorporation of the ECG in
all athletic PPS (for more than 10 million athletes) will not be
cost-effective, due to its high false-positive rate. However,
when considering European data, Wheeler et al® analyzed the
cost/effectiveness of incorporating the resting 12-lead ECG to
the PPS in American athletes. They agreed on the fact that the
PPS with the ECG saves 2.06 lives per year per 1,000 athletes,
evaluated at an additional cost of U$ 89.00 per athlete and at
a cost/effectiveness rate of U$ 42,900 per year of life saved.

Maron et al® described 1,866 sudden deaths in young
athletes between 1980 and 2006, which led to a 6% annual
increase, considering the prevalence before and after 1993°.
This higher percentage of sudden death could be related to an
increase in the number of notifications due to technological
advances (eg. the Internet). The above authors considered that
the sudden death rate among American athletes was not higher
than the ones observed in the Veneto region (Italy) in the last
years, even though in the USA, the ECG is not mandatory’.
Furthermore, the sudden death incidence in Veneto was higher
than that observed in the USA in the period preceding the
mandatory PPS in Italy. However, the prevalence of sudden
death was similar to those seen these last years in both countries.
Some relevant aspects should be considered: 1) the actual
incidence of sudden death in the USA could be underestimated
due to the lack of a compulsory registry. 2) It is not possible
to know whether or not the Italian PPS implementation in the
USA would lower the already low incidence of sudden death’.
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As previously mentioned, one of the major obstacles
frequently cited in order not to add the 12-lead ECG to the
USA PPS is related to its sub-optimal specificity®. It could
generate a high number of false-positive results, demanding
additional tests, thus potentially causing psychological
and economic harm. A European Society of Cardiology
document® included new criteria to reduce the false-positive
rate. When these new criteria were employed, the specificity
of the ECC increased from 90% to 96% in college athletes
at Stanford University'.

There are some particularities in the USA: a) the cost of the
ECGis very high, b) there is a high number of recreational athletes,
) the number of doctors specialized in exercise cardiology and/
or sports medicine is small in relation to the number of athletes.
Therefore, the Italian PPS model would be difficult to be
implemented nationwide. Countries such as Argentina and Brazil
do not have a large number of well-trained doctors. Nevertheless,
if only the Wheeler et al° data were considered, the economic
burden for the ECG use in developing countries would be much
lower than that in the USA and Europe.

Thus, how is the PPS dealt with in countries such as
Argentina and Brazil? In truth, the sports and club associations
have very different strategies regarding this subject. Some
do not ask for anything and others require only a medical
certificate in which the words “able to” are to be written on.
On the other hand, there are some that ask for a variety of
tests, ranging from ECG and laboratory and image exams to
exercise testing and/or echocardiogram.

Knowing in advance that it will not be an easy task, we
suggest that the government work with and give strong support
to: medical associations, heads of sports institutions, politicians,
public health agents, epidemiologists and private partners,
among others. This means joining efforts to produce a uniform
PPS model, as Italy once successfully did. A first step may be
to adopt the standard 12 points of the AHA cardiovascular
screening exam/questions (Table 1) or something similar and
whenever possible, make the ECG available.
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American Heart Association (AHA) 12 points

Personal history

Exertional chest pain/discomfort

Unexplained syncope/near-syncope

Excessive exertional dyspnealfatigue or unexplained dyspnea

Prior recognition of a heart murmur

Elevated systemic blood pressure

Family history

Premature cardiovascular death before age 50 years in at least 1 relative

Disability due to heart disease in at least 1 relative younger than 50 years

Family history of hypertrophic cardiomyopathy, long-QT syndrome, or
significant arrhythmia

Physical examination

Heart murmur

Diminished femoral pulses

Signs of Marfan syndrome

Elevated brachial blood pressure

Any positive response or finding of the following 12 elements should prompt
further cardiovascular testing.
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