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The ability to resuscitate cardiac arrest victims is a

and other appropriate equipment, and calls for

critical component of health-related topics in the

emergency medical services (EMS). The chain of

athlete population. Even with screening, there will

survival as articulated by the American Heart Asso-

remain

cardiac

ciation (AHA) calls for immediate recognition of

arrest. An effective resuscitation strategy requires

cardiac arrest and activation of EMS, early CPR, rapid

multiple elements, including planning for an event,

deﬁbrillation, effective advanced life support, and

people

appropriate

who

team

experience

members

sudden

who

can

provide

integrated post–cardiac arrest care (1,2). Inadequacy

cardiopulmonary resuscitation (CPR), rapid avail-

in any one of these facets will reduce the chances of

ability of automated external deﬁbrillators (AEDs)

survival.
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BASICS OF AEDs

occurs in the general population, a beneﬁcial outcome is
more likely if delays in recognition and responses are

AEDs are portable devices capable of detecting and

avoided. Although benign forms of syncope and near

terminating ventricular tachycardia and ﬁbrillation. All

syncope may occur in these settings, it is important to

require human input to place the pads and turn on the

recognize that the onset of cardiac arrest may be her-

device. Some are fully automated in that they will analyze

alded by a brief period of drifting in and out of con-

the rhythm and provide a shock if the arrhythmia is

sciousness because of unstable rhythms before a full

deemed shockable. However, most are semiautomated in

arrest. It should not be assumed that such patterns are

that they require continued human input, including

benign.

activation to analyze the rhythm, and then if the

An important additional factor in many sport-related

arrhythmia is deemed shockable, further activation to

incidents is the distinction between primary cardiac

shock. Ease of use has been demonstrated for both auto-

arrest and cardiac arrest caused by chest wall trauma

mated and semiautomated AEDs. AEDs are manufactured

(commotio cordis). It is critical to determine quickly

by many companies, with subtle differences in sensing

whether impaired consciousness is associated with loss of

algorithms and shock energy.

pulse and respiration and to institute appropriate resus-

The sensitivity and speciﬁcity of AEDs are excellent

citative therapy immediately. The responder must also

and likely better than human analysis of arrhythmias (3).

distinguish loss of pulse caused by an extreme vagal

In arrhythmia libraries, the sensitivity of most devices

response from a true cardiac arrest. Vagal responses are

approaches 100%, as does the speciﬁcity (3). Whether

usually transient and may be associated with marked

one manufacturer’s algorithms are more accurate than

bradycardia and reduction of blood pressure; respirations

others is not clear. Some devices will correct for CPR

typically continue. It is also important, but often difﬁcult,

artifact, analyze the quality of the CPR, or both. Nearly

to make the sometimes subtle distinctions between

all

involuntary seizure-like movements associated with car-

current

AEDs

incorporate

biphasic

waveforms;

however, the speciﬁcs of the waveform and the energy

diac arrest and epilepsy-related seizures. Distinguishing

vary among manufacturers. In addition, some AEDs

between true spontaneous respirations and gasping res-

use escalating energies, whereas others have ﬁxed

pirations is also important, the latter being a part of car-

energy output. Whether one type of waveform or energy

diac arrest physiology (7), which supports the recognition

level is better than another is not clear; however, the

of true cardiac arrest.

ability to terminate ventricular ﬁbrillation is generally
excellent.
AEDs may be used in children; however, the AHA recommends the use of pediatric dose attenuator systems
and pediatric pads, if available, for people aged 1 to 8
years (3). AEDs require routine maintenance; battery life
and system integrity require at least monthly checks, and
pads have a limited shelf-life span of z2 years. Thus,
AEDs should be part of an emergency action plan and
should not be placed in isolation.

BASIC LIFE SUPPORT AND AED DEPLOYMENT FOR
THE ATHLETE IN CARDIAC ARREST
If the pulse and spontaneous respirations are absent, it
should be assumed that a cardiac arrest is present, and the
initial steps in resuscitation should be effected immediately. If an AED is immediately available, it should be
deployed simultaneous with the act of contacting emergency rescue personnel (4). In some sports settings, primarily during competitive events with large attendance, a

INITIAL RESPONSE TO SUSPECTED CARDIAC

rescue vehicle may be stationed at the scene, but that is

ARREST IN THE SPORTS ENVIRONMENT

less likely during practices or sports events in small facilities. Nonetheless, AEDs are being deployed increas-

The AHA guidelines regarding response to out-of-

ingly in public venues, including schools, universities,

hospital cardiac arrest generally apply to the circum-

and various sports and exercise facilities. Both campus

stances in which athlete-related cardiac arrests occur

security personnel and EMS should be contacted imme-

(4–6). These include immediate assessment of level of

diately. It is recommended that the devices be deployed

consciousness and cardiovascular status of the athlete

in a manner that results in a maximum access time of

who has collapsed unexpectedly, as well as institution

5 minutes to any site on a school campus or sporting

of chain-of-survival actions when cardiac arrest is

venue (8–10).

identiﬁed. Because sport-related cardiac arrest has a

While the AED is being brought to the victim’s side

higher probability of being witnessed by appropriately

and deployed, compression of the chest should be

trained bystander staff than does cardiac arrest that

started by bystanders. According to the most recent
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guidelines,

compression

alone

(“hands-only

CPR”)

should be started at a rate of 100 to 120 compressions

EMERGENCY RESPONSE:
LEGAL CONSIDERATIONS

per minute without interruption for rescue breaths (1).
Trained professional providers should include rescue

There are multiple legal and regulatory considerations

breathing. As soon as the deﬁbrillator is attached and

that minimize legal risks of AED ownership, use, or med-

powered up, the rhythm is analyzed. A single shock

ical oversight (14). To address liability concerns, state and

should be delivered if the device senses a shockable

federal Good Samaritan legislation currently protects re-

rhythm (11). If the initial rhythm is nonshockable (i.e.,

sponders using AEDs (15,16). Good Samaritan legislation

asystole or pulseless electrical activity), CPR should be

statutes provide immunity from claims of negligence for

continued. If an initial shock fails to restore a sponta-

volunteers aiding others with CPR and AED use. The

neous rhythm with return of spontaneous circulation,

Federal Cardiac Arrest Survival Act (CASA) was enacted in

compressions should be resumed for 2 minutes before

2000 with provisions to encourage AED use in federal

another shock is attempted. The previous concept of

buildings and to create immunity for AED users (15). CASA

delivering 2 or 3 consecutive shocks before resuming

provides conditional immunity from legal liability for

CPR is no longer advised, and no more than 1 shock at a

harm resulting from use or attempted use of an AED by lay

time is given, with 2 minutes of chest compressions

responders. All 50 states have Good Samaritan laws that

between each shock. Once emergency rescue personnel

vary in scope and conditions but that supplement the

are on the scene, advanced life support activities will

basic protections from liability afforded by federal regu-

be implemented as needed. These may include intuba-

lations (17). The state AED program requirements gener-

tion with respiratory management and pharmacological

ally include the provisions of Good Samaritan immunity,

interventions.

medical oversight, agency notiﬁcation, policies, quality

The likelihood of survival with good neurological sta-

assurance measures, training, AED maintenance, and

tus is directly related to the time between onset of cardiac

postevent reporting. The AHA has developed a policy

arrest, implementation of CPR, and return of spontaneous

statement with the objective of guiding policymakers and

circulation. In the adequately prepared athletic environ-

other stakeholders in writing new legislation or revising

ment, including both trained staff and appropriate

existing legislation to remove potential barriers to imple-

equipment, with the onset of the event witnessed, it is a

mentation of emergency response programs that include

reasonable goal to begin CPR within 60 to 90 seconds and

AEDs (18). Those considering starting an AED program

deliver an initial shock to an athlete with a shockable

should consult and adhere to state regulations to mini-

rhythm in <3 minutes.

mize potential risks associated with AED ownership,
oversight, or use. Healthcare professionals should be

EMERGENCY RESPONSE PLANS

aware of the clinical beneﬁts of AEDs and the limited liability associated with their use. They should also consider

Comprehensive emergency response plans are as impor-

the potential liability that could arise from failure to use

tant as the individual aspects of CPR and AEDs (6). The

AEDs as a matter of prudent public protection.

initial recognition of an arrest and immediate CPR must
cascade into activation of the emergency response plan,

Recommendations

which includes early access to a deﬁbrillator and place-

1. Schools and other organizations hosting athletic events or

ment of calls to the local EMS (for example, 9-1-1 in most

providing training facilities for organized competitive ath-

of the United States). An emergency response plan in-

letic programs should have an emergency action plan that

cludes preparation for cardiac arrests, including antici-

incorporates basic life support and AED use within a broader

pation of events, placement of AEDs and training of

plan to activate EMS (6,10) (Class I; Level of Evidence B).

people to use them, access to emergency services, and

2. Coaches and athletic trainers should be trained to

simulations of real-life events. Included in emergency

recognize cardiac arrests and to implement timely and

response plans are monthly AED checks for integrity and

AHA guideline–directed CPR (100 to 120 beats per

battery life.

minute and compression depth of 2 inches) along with

Similar to treatment of other out-of-hospital cardiac

AED deployment (4,6) (Class I; Level of Evidence B).

arrest patients, therapeutic hypothermia (also referred

3. AEDs should be available to all cardiac arrest victims

to as targeted temperature management) should be

within 5 minutes, in all settings, including competition,

started as soon as possible in the victim who is

training, and practice (9,10) (Class I; Level of Evidence B).

comatose after successful return of spontaneous cir-

4. Advanced post–cardiac arrest care, including targeted

culation. Emergency response plans should consider

temperature management, should be available at sites

transfer to facilities that are capable of therapeutic

to which patients are taken by EMS (19,20) (Class I;

hypothermia (12,13).

Level of Evidence A).
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