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In the early 1990s, the American Heart Association (AHA) launched the
public health initiative, public access defibrillation [1,2]. The goal of this initia-
tive was to improve the 6.7% nationwide average survival rate of out-of-hospital
sudden cardiac arrest (SCA) [3] in adults by placing automated external defibril-
lators (AEDs) throughout communities and training lay rescuers in cardiopul-
monary resuscitation (CPR) and the use of AEDs. Lay rescuer AED programs
that were established in airports [4] and casinos [5] and by police officers [6—8]
documented 49% to 74% survival rates from sudden witnessed ventricular fibril-
lation (VF) cardiac arrest in adults.

In recent years, the lay press has documented episodes of sudden death among
young athletes, with several deaths caused by SCA. This stimulated grassroots
support for the establishment of lay rescuer AED programs that are aimed at a
younger population—primarily children and adolescents. Specific efforts have
focused on establishment of these programs within schools.

In January of 2004, the AHA introduced a new public health initiative, the
Medical Emergency Response Plan for Schools [9]. This initiative is endorsed by
several health and professional organizations, including the American Academy
of Pediatrics, the American College of Emergency Physicians, the National
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Association of School Nurses, and the American National Red Cross. The ini-
tiative encourages schools to develop and practice plans to respond to life-
threatening medical emergencies, including SCA by training and equipping lay
rescuers to provide first aid and CPR. The initiative recommends the establish-
ment of AED programs in schools that have an established need [9].

This article summarizes the controversies regarding the establishment of lay
rescuer AED programs in schools. It describes the elements of one successful
program and provides recommendations for critical elements of AED programs in
schools, using the recommendations that were described by the AHA statement
and experience gained in the establishment of AED programs in high schools
in Wisconsin.

The American Heart Association recommendations regarding the Medical
Emergency Response Plans for Schools

The AHA and organizations that endorse the medical emergency response
plan for schools recommend five core elements of a school medical emergency
response plan [9].

Effective and efficient communication throughout the school campus

The communication should link all parts of the school campus, including
outdoor buildings and practice fields. This communication can use cellular
phones, walkie-talkies, intercoms, and alarms to enable school personnel and
students to activate the Emergency medical services (EMS) system immediately
when an emergency occurs. Valuable time is lost if a teacher must send a runner
from a practice field or outlying building.

Coordinated and practiced response plan

Each school should develop a response plan with participation of the school
nurse, the school or athletic team physicians, athletic trainers, and the local EMS
agency, as appropriate. The school staff and students should practice the response
sequence at the beginning of each school year and periodically throughout the
year. EMS personnel may be willing to make a preincident visit to the school to
identify any potential problems with EMS access to all locations on the school
campus and may participate in practice drills.

Risk reduction

The school should initiate safety precautions to prevent injuries on play-
grounds and in classrooms. In addition, the plan should identify any school staff
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or students who have medical conditions that may create a risk of SCA and
reduce that risk when possible.

Training and equipment for first aid and cardiopulmonary resuscitation

Training is a critical component of preparation for a medical emergency. A
school survey in New Mexico found that 67% of schools activated the EMS
system for a student and 37% activated it for an adult in the preceding year [10].
In a statewide survey of EMS calls for children in Utah, two thirds of calls to
schools were for injuries and one fourth were required for medical complaints,
such as breathing difficulties or seizures [11]. Eighteen percent of surveyed
teachers in a Midwest study provided some emergency care to more than
20 students each year and 17% had responded to one or more life-threatening
events in their careers [12]. One third of teachers surveyed had no training in
CPR and 40% had never completed a CPR course [12]. The AHA statement
recommends that several teachers should be trained and equipped as CPR and
first aid instructors. This ensures that the teachers are prepared to respond to any
life-threatening medical emergency that occurs at the school and enables the
teachers to teach CPR to all high school students.

Implementation of a lay rescuer automated external defibrillator program in
schools with an established need

The AHA statement cites the recommendation that was contained in the 2000
International Guidelines for CPR and emergency cardiovascular care (ECC)
regarding establishment of lay rescuer AED programs [13]. These guidelines
suggest consideration of AED program implementation in locations with at least
one of the following characteristics:

A reasonable probability of the AED use within 5 years of rescuer training or
an AED use or an episode of SCA has occurred within the previous 5 years, or

There are children or adults at the school who are believed to be at high risk
for SCA, or

An EMS call-to-shock interval of less than 5 minutes cannot be achieved
reliably with conventional EMS services and a collapse-to-shock interval of
less than 5 minutes can be achieved reliably (in >90% of cases) by training and
equipping lay persons to function as first responders

The AHA recommends five critical elements for successful lay rescuer
AED programs:

Medical/health care provider oversight

Training of anticipated rescuers in CPR and use of an AED

Coordination with the EMS system

Appropriate device maintenance

Ongoing quality improvement program

For further information about the Medical Emergency Response Plan for
Schools statement and for additional links to implementation resources, the
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reader is referred to the AHA website: http://www.americanheart.org/presenter.
jhtml?identifier=3017969.

Sudden cardiac arrest in southeastern Wisconsin

In the years 2000 through 2002, southeastern Wisconsin had an average
population of 2.02 million people, with an average of 986,055 people who
were younger than 35 years of age and an average population of 552,445 people
who were between the ages of 15 and 34 years [14]. In the 4-year period from
January, 1999 through January, 2003 we documented 18 episodes of unexpected
SCA in previously asymptomatic children and adolescents aged 12 to 25 years.
This average of 4.5 episodes of SCA per year represents an incidence of
0.8 deaths per 100,000 people per year. This number of SCAs is at the higher
end of the 0.5 to 1 case/100,000 population per year incidence that is reported
commonly in the literature for people who are younger than 35 years of age.
The age range of 12 to 25 years in our population of patients is a bit different
than the age range of 15 to 35 years that was used for comparison. If anything,
it would be expected that the range used as comparison should have a mod-
erately larger frequency because of the extension into the 25- to 35-year-old
age range.

On the basis of a statewide survey in Minnesota, Maron et al [15] estimated
the incidence of SCA to be 0.5 to 1 case/100,000 high school athletes per year.
Voluntary reports of traumatic (caused by commotio cordis) and nontraumatic
cardiac arrest among high school and college athletes that were gathered from
1983 to 1993 by the National Center for Catastrophic Sports Injury Research
(NCCSIR) documented an average of 16 sudden cardiac deaths per year
nationwide. In the NCCSIR data, the incidence of SCA was higher in male ath-
letes (0.75 per 100,000) compared with female athletes (0.13 per 100,000)
athletes and in male college athletes (1.45 per 100,000) than in male high school
athletes (0.66 per 100,000) [16,17].

Table 1 lists the causes of SCA in the 18 victims from southeastern Wisconsin.
There were 7 survivors, for a survival rate of 38.9%. The 7 survivors had

Table 1
The experience with sudden cardiac death in children and adolescents in southeastern Wisconsin
January 1999 to January 2003

—_—
o

Total episodes of sudden cardiac arrest

Death
Hypertrophic cardiomyopathy
Left coronary from right sinus of Valsalva
Right ventricular dysplasia
Survival
Hypertrophic cardiomyopathy
Long QT syndrome
Left coronary from right sinus of Valsalva

_— W = 0 = N o =
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Table 2
Sudden cardiac death in southeastern Wisconsin: diagnoses, ages, outcomes
Cardiovascular problem Age (y) Outcome
Hypertrophic cardiomyopathy 17 Died
Hypertrophic cardiomyopathy 15 Died
Hypertrophic cardiomyopathy 18 Died
Hypertrophic cardiomyopathy 15 Died
Hypertrophic cardiomyopathy 16 Died
Hypertrophic cardiomyopathy 14 Died
Hypertrophic cardiomyopathy 16 Died
Hypertrophic cardiomyopathy 22 Died
Hypertrophic cardiomyopathy 20 Survived
Left coronary artery from the right sinus of Valsalva 18 Died
Left coronary artery from the right sinus of Valsalva 15 Died
Left coronary artery from the right sinus of Valsalva 14 Survived
Long QT syndrome 14 Survived
Long QT syndrome 14 Survived
Long QT syndrome 12 Survived
Long QT syndrome 14 Survived
Long QT syndrome 14 Survived
Arrhythmogenic right ventricular dysplasia 17 Died
Range: 12-22y 7/18 survived
Average: 15.8 y 38.9% survival
Median: 15y

documented VF and all had immediate CPR and defibrillation within 5 minutes
of the event. Table 2 lists the diagnoses, ages, and outcomes of each of the
18 children and adolescents who experienced SCA. The publicity that was
generated by the tragic deaths of 11 young athletes and the documented success
of rescue efforts for 7 of the victims stimulated the establishment of Project
ADAM (Automated Defibrillators in Adam’s Memory).

Project ADAM

Project ADAM was initiated in November 1999. It was named after Adam
Lemel, a 17-year-old student athlete who died in January 1999 during a high
school basketball game. The goals of Project ADAM are: (1) education of school
staff, parents, and students, the lay-public and health care professionals about
SCA in children and adolescents; (2) advocacy for teaching CPR, the use of an
AED, and emergency response to all high school students before graduation; and
(3) placement of AEDs in all high schools in the state of Wisconsin. The em-
phasis of Project ADAM has been to provide information, develop educational
tools, and provide on-site consultation and support so that any school that is
interested in an AED program can be given all of the information that is
necessary for the establishment and continuation of such a program.

Project ADAM provides school personnel, parents, students, and health care
professionals with information about the risk factors for, and the warning signs
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of, cardiac arrest. This education focuses on elements of family history that may
increase the risk of SCA and indications for expanded screening of an athlete.
Project ADAM support material includes an educational video that shows an
actor simulating symptoms and warning signs that can precede SCA [18]. The
video also summarizes symptoms and warning signs that will help to identify
children who have conditions that may increase their risk for SCA. After
watching the video, teachers, coaching staff, and health care providers should
be more qualified to identify significant warning signs and symptoms that are
associated with SCA in young children, particularly young athletes.

Project ADAM emphasizes the need for training all high school students to
respond quickly and effectively to any emergency situation. Project ADAM
encourages schools to teach CPR to all graduating seniors. This may save lives in
the high school and will increase the number of trained rescuers throughout the
community. It prepares students to respond to SCA in the home, the site of two
thirds of the out-of-hospital episodes of SCA [19].

Project ADAM staff is available to provide practical support to help schools
establish lay rescuer AED programs. The staff performs an initial consultation
with an educational needs assessment and then helps each school to design a
program for the school. The staff distribute a Project ADAM manual, a
CD-ROM, a video, and program templates that describe a step-by-step approach
to program implementation.

A member of the Project ADAM staff can serve as medical director for each
school lay rescuer AED program. After schools identify a program coordinator,
Project ADAM staff can help the coordinator to establish working groups at each
involved school. These working groups assist with development of a budget and
project costs that are necessary to implement the program and help to identify
volunteers to complete project tasks.

The Project ADAM team pursues funding opportunities to pay for the program
and is available to advise schools regarding decisions, such as AED selection and
placement. Staff will assist schools in choosing a training organization or in
developing CPR instructors to become independent in training. Project staff also
assist in coordination with the local EMS providers and identification of their
level of licensure and response capabilities, follow-up, review sessions, data
collection, and reporting.

Project ADAM has been able to support the establishment of AED programs
in 143 of the 400 public high schools in the state of Wisconsin. Wisconsin
schools have chosen to do this without any state legislative requirement.

Project ADAM also helps the schools to identify how they can play a key
role within the community. The schools can participate in cooperative fund-
raising initiatives that help to establish AED programs in each community. Project
ADAM encourages schools to ensure that all first responder vehicles are equipped
with AEDs and that all first responders, including police, are trained and equipped
to perform CPR and early defibrillation. This collaborative approach enables all
community members to design similar programs that will make it easy to respond
to any event, regardless of where it occurs in the community.
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Project ADAM has also distributed the “how-to” Project ADAM program
materials throughout the country. There have been more than 500 inquiries for
this program materials. More information about Project ADAM is available on
the website at: http://healthlink.mcw.edu/article/962141848.html.

Controversies regarding lay rescuer programs for children and adolescents

There have been many questions and concerns expressed about the establish-
ment of lay rescuer AED programs that target children and adolescents, par-
ticularly those that are established in schools. Issues of controversy include cost
and cost-effectiveness, AED device placement, safety of the devices, and po-
tential liability of AED programs. Each of these issues is addressed.

Cost

The AHA statement regarding the Medical Emergency Response Plan for
Schools lists potential and start-up costs for a high school response plan that
includes a lay rescuer AED program. Costs are calculated for a high school with
an average of 390 students. The costs projected in the AHA statement are listed in
Table 3 and include the costs of educating four teachers as CPR, AED, and first-
aid instructors; educating half of the student body in CPR every year; purchase of

Table 3
Potential costs of high school medical emergency response plan with lay rescuer AED program

Annual cost to school

Implementation item (including 3% annual
and quantity needed Cost Projected lifespan depreciation)
Training 4 teachers as CPR $1200 2 years $627

and first aid instructors
with course costs

(4 @ $300)
Substitute teachers $1000 2 years $523
4 @ $250)
AED with equipment $2500 8 years $356
Manikins (8 @ $175) and $2200 6 years $388
AED trainers (8 @ $100)
First aid kit $300 10 years with some $185
items replaced
every year
Training materials for $865 Variable lifespan $986
students, including barrier
devices, books, cards
Totals $7965 startup $3065

Data from Hazinski MF, Markenson DS, Neish S, et al. Response to cardiac arrest and selected life-
threatening medical emergencies; the Medical Emergency Response Plan for Schools. Circulation
2004;109:287.
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an AED, AED supplies, and first aid supplies; and purchase of manikins and
training materials.

Project ADAM recommends the individual tailoring of teacher and student
CPR training, based on the size and resources of the school. Schools may choose
to secure training from an outside organization to keep start-up costs low.
Ultimately, most schools find it more cost effective to send some teachers or
staff members to be credentialed as CPR instructors. The AHA School Emer-
gency Response Plan recommends that the teachers be credentialed as CPR and
first aid instructors at the same time for approximately the same cost. If the school
purchases manikins and other training material, this reduces the costs of student
CPR training and allows the school to tailor training and “‘refresher” sessions and
practice drills to best fit their needs.

Project ADAM has provided small start-up grants for schools in Wisconsin by
working with local philanthropic and service organizations that have provided
financial support. Schools and school districts have been creative with their
fundraising initiatives from special sporting events to collecting pennies from all
students. They have obtained donations from community foundations, students,
and parents. No Wisconsin school has failed to implement an AED program
because of the inability to get funding.

Automated external defibrillator device placement

AHA guidelines for lay rescuer AED programs recommend that AEDs be
placed within a brisk 1- to 1.5-minute walk from any site in the program [13]. If
the school campus is large, consists of several buildings, or the athletic teams
practice at remote sites, it may be necessary to purchase and place several AEDs
on the school property.

Project ADAM recommends that schools develop a multitiered plan to pur-
chase AEDs and implement programs in all school buildings over several years,
with priority placement of AEDs in buildings where high-risk students or staff
are located. Although this may be viewed as an unequal standard of care, le-
gal experts have advised us that such a plan will be a safeguard against poten-
tial litigation.

The importance of involving the local emergency medical services personnel
in the early planning stages cannot be overemphasized. Their input will be help-
ful to optimize the location and implementation of AEDs within the individual
school. This information, with the help of the local EMS, can also be transmitted
to the dispatch centers. This enables dispatchers to remind a 911 caller that there
is an AED on the premises; if the user is untrained, s/he can be “talked through”
the process by the dispatcher.

Cost effectiveness

One acceptable method of evaluating cost effectiveness is determining the cost
per life saved. This requires calculation of the total costs of AED program
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implementation in a group of schools and then determining the number of lives
that were saved in those schools. Projected costs for establishment of a school
medical emergency response plan with an AED program can average $3065 per
school per year. If these costs are applied to all high schools nationwide, using the
estimated incidence of 0.5 to 1 episode of SCA per 100,000 high school students
per year, the projected costs total $1.5 to $3.3 million per life saved [9]. These
figures are only estimates because the incidence of SCA in children is unknown.
SCA is not a cause of death that is reportable to the National Center for Health
Statistics for any age.

Approximately 4% to 10% of all pediatric victims of cardiac arrest in the
out-of-hospital setting demonstrate VF when ECG rhythm is assessed [20—22];
this percentage increases to 19% to 24% if victims of sudden infant death
syndrome are excluded [22]. Some investigators suggest that emphasis on
support of airway and breathing in the first minutes of an out-of-hospital pediatric
cardiac arrest may lead to late assessment of the victim’s thythm [22,23]. It is
conceivable that an initial VF rhythm may deteriorate into a nonshockable
asystolic thythm by the time a child’s rhythm is assessed. Losek et al [24]
published the only study that documented the initial ECG rhythm of victims of
pediatric cardiac arrest at the time of EMS arrival. In that study, which was
performed in Milwaukee, the ECG rhythm of 117 victims (newborn to 18 years
of age) who were in cardiac arrest was assessed at an average of 6.1 minutes after
EMS call. Seven victims (6%) had VF or pulseless ventricular tachycardia (VT)
on initial ECG, but only 19% of the arrests were witnessed (81% of the victims
were found dead). Of the pediatric victims who had witnessed arrest, 13% had
VF or pulseless VT; none of these victims survived (J.D. Losek, MD, personal
communication, 2001).

Widespread use of AEDs will enable more data collection about frequency of
VF as a terminal rhythm in infants and children in the out-of-hospital setting. It
also will enable the collection of outcome data.

Another challenge to the collection of data regarding SCA in the young is
that SCA is a random event and random events tend to cluster. The number of
deaths that is attributable to SCA in the young varies widely in literature reports
and it may vary threefold from year to year in the same community [25]. For
this reason, any data about SCA in the community should be collected over
several years.

Typically, the survival and neurologic outcome of victims of pediatric cardiac
arrest who present with VF or pulseless VT on arrival of EMS personnel is better
than the outcome of children who present with bradyasystolic rthythms (eg, 24%
survival versus 8.4% survival) [21,22,26]. A child survivor of SCA may live for
many productive years. If the AED program costs are calculated per life-year
saved, the costs may be low [27]. The effective treatment of VF/VT through early
pediatric defibrillation may represent a tremendous “window of opportunity” to
improve survival in children.

If the projected annual costs of lay rescuer AED programs are borne by
taxpayers, it is legitimate to ask if the establishment of AED programs in schools
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will result in the greatest number of lives saved for the investment. If a com-
munity must choose between equipping first responders with AEDs that will be
used 24 hours a day and 7 days a week and placing AEDs in schools that
will be closed and locked 10 hours a day, 2 days a week, and 10 weeks per year,
the placement of the AEDs with first responders is likely to save more lives.
Because the school often serves as a community gathering place or is the site of
large athletic events, adult education, or summer school, the case for an AED
program may be stronger. Ideally, AED programs should be established
wherever there is a need. When multiple needs are identified, prioritization
may be necessary unless funds can be raised from alternative sources or resources
are unlimited.

Using the Milwaukee public school system as a prototypic model, an
assessment was made of the potential cost-effectiveness of implementing Project
ADAM. Data was collected regarding costs of the AED program and episodes of
SCA over a 3-year period. Frequencies of SCA for children and adolescents and
frequencies of the common abnormalities that are associated with the potential for
SCA and the frequencies of SCA in these specific cardiovascular abnormalities
were used. Using this analysis, it was determined that at an arbitrary societal
willingness to pay $100,000 per life-year saved, the policy to implement Project
ADAM in schools is a cost-effective strategy at a threshold of approximately five
patients saved over 5 years [28]. By current standards of cost-effectiveness, these
results are considered favorable. Because several assumptions have been made in
this analysis, further data may be needed to verify some of the numbers in
Milwaukee as well as in additional communities.

Safety of automated external defibrillators for use in children

The safety and efficacy of AED use in adults [29] and lay rescuer AED
programs for adult victims are well-established [3—8,30—43]. Until recently,
however, the accuracy of AEDs in interpreting rhythms was determined using
libraries of adult shockable and nonshockable ECG rhythms. In addition, until
2000, all commercially available AEDs delivered adult shock doses. As a result,
in 2000, the AHA and the International Guidelines for Cardiopulmonary Resus-
citation and Emergency Cardiovascular Care [13] classified the use of AEDs
for children under 8 years of age as an indeterminate recommendation, indicating
that there was insufficient data to recommend for or against the use of these
devices for children.

From 2000 to 2003 there were many technologic and scientific advances in
AEDs. In 2003, the AHA and the International Liaison Committee on Resusci-
tation (ILCOR) issued a new recommendation that AEDs could be used,
after 1 minute of CPR for children 1 to 8 years of age who were in cardiac
arrest in the out-of-hospital setting, with a class II b recommendation [44].
This statement noted that ideally, pediatric pad-cable systems should be used
and the AED should be documented to have high sensitivity and specificity for
pediatric rhythms.
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The AHA and ILCOR indicated that there was insufficient evidence to
recommend for or against the use of AEDs in infants (class indeterminate
recommendation) [44]. AEDs do require several seconds to analyze a victim’s
rhythm and two to three periods of analysis may be required to determine if the
victim’s rhythm requires shock delivery. “Clearing” the victim for rhythm
analysis could result in frequent and prolonged interruption of ventilation and
compressions in an infant who may have a low probability of VF. The AHA/
ILCOR statement cited the need for more data about the relative frequency of
respiratory versus SCA and more data about the effects of high defibrillation
doses in infants.

Human studies documented the accuracy (sensitivity and specificity) of two
commercially-available AEDs in interpreting pediatric thythms [45,46]. The two
AEDs that were studied were accurate over a wide range of pediatric heart rates
and rhythms, and in infants and children, were verified against three-lead ECG
rhythm analysis by clinical experts [45,46].

In the past 3 years, the U.S. Food and Drug Administration has cleared three
AED pad-cable systems that attenuate the dose that is delivered by three com-
mercially-available AEDs to approximately one third to one fourth of the adult
dose. These reduced-dose AEDs are the systems that are recommended for use in
children [45].

Project ADAM recommends that schools purchase biphasic AEDs that have
been proven to be accurate in interpreting pediatric rhythms and that can be used
with pediatric or adult pad-cable systems. In recent years, biphasic waveform
AEDs have been shown to defibrillate effectively with smaller doses than those
that are required with monophasic defibrillator waveforms; biphasic waveform
defibrillators also were shown to produce less myocardial damage [44]. Thus,
biphasic waveform defibrillators are believed to be effective for the treatment of a
wide range of victims. Schools should stock adult and child pad-cable systems so
the AED will be able to be used on a wide variety of victims.

Liability

School personnel and community leaders often express concern about school
liability for AED programs. All 50 states have passed legislation or regulations
that extend Good Samaritan limited immunity to lay rescuers who, without
specific compensation, use an AED in a good faith effort to save a life. Most of
these laws or regulations stipulate that the AED program should train anticipated
users, but most do not preclude limited immunity for serendipitous rescuers
(those who happen upon the scene and act). Wisconsin Act 7 is an example of
this legislative requirement [47].

In November 2000, the Cardiac Arrest Survival Act (CASA) was passed and
signed into federal law (PL 106-505) [48]. This law calls for the development
of guidelines for the establishment of lay rescuer AED programs in federal
buildings. In addition, it provides limited immunity for anyone who attempts to
use an AED for a victim of perceived medical emergency. It also provides limited
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immunity for “any person who acquired the device,” if the AED acquirer does
the following:

Notifies local emergency response personnel or other appropriate entities of
the placement of the AED within a reasonable period of time

Properly maintains and tests the device

Provides appropriate training in the use of the device to expected users (note
the stipulation for training of expected users rather than all users)

Because the CASA is federal legislation it “supercedes the law of a state™ if
the state “has no statute or regulations that provide persons with such class with
immunity for. . .the use...of automated external defibrillator devices in emer-
gency situations” [48]. In practice, the Act filled in the gap in liability protection
for acquirers in approximately 12 states. The federal CASA provided immunity
for the AED user and the AED acquirer if the state had not granted immunity for
these roles under other conditions.

Although most states provide limited immunity for Good Samaritan rescuers,
the state laws and regulations often provide conditions under which limited
immunity applies to AED program enablers, such as the premises owner, the
AED purchaser, the physician prescriber, the program coordinator, and the
trainers. Most legislation and regulation require that the physician prescriber or
program coordinator notify local emergency medical services about the type and
location of the AED, train anticipated users in CPR and AED use with a
nationally-approved curriculum, and maintain the AED in accordance with
manufacturer recommendations. In some states, efforts are being made to specify
that training is not required for limited immunity to apply to the premises owner
and AED acquirer if a serendipitous rescuer uses the AED.

Several years ago, businesses reported increased cost of building liability
insurance when AEDs were placed in a building. Now, many insurance com-
panies offer discounted insurance when an AED program is implemented in
a building.

As of the date of this publication, the authors are aware of no litigation for
AED purchase or use in the out-of-hospital setting. Several lawsuits have been
filed against organizations and businesses that have not established AED
programs, however [49].

Legislation and grassroots support for school automated external defibrillator
programs

In June 2001, the ADAM Act was introduced by Senators Feingold (Wis-
consin) and Collins (Maine) in the U.S. Congress [50]. This bill proposed the
funding and establishment of a national clearinghouse for dissemination of
information to schools across the United States to facilitate establishment and
support of AED programs. This bill passed Congress in June of 2003 and was
signed into law by President Bush. Grant funds will be appropriated and
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made available to the clearinghouse through the U.S. Department of Health and
Human Services.

Many effective AED advocacy groups exist throughout the United States. The
Louis Acompura Foundation was established after the death of a young athlete in
New York in March of 2000. His death resulted from commotion cordis when he
was struck in the chest while playing lacrosse. The Acompura Foundation was
instrumental in passage of an unfunded mandate by the New York State
Assembly that required AED programs in every school in the state by December,
2002 [51]. Although all New York schools are not yet compliant, efforts are being
made to acquire the equipment and training. Pennsylvania and Illinois have
similar legislative mandates that affect schools. Legislative initiatives regarding
school AED programs are pending in 12 additional states.

The Greg Moyer Foundation in Pennsylvania was established by his parents
after he collapsed and died while playing basketball. The Ken Foundation in Ohio
was begun by the parents of Ken Derminer after he suffered a SCA event and
died while playing basketball. The Kimberly Anne Gillary Foundation was
established by her parents after she died while playing water polo. These
organizations support efforts to ensure successful resuscitation of children who
suffer sudden death. They represent a segment of parents throughout the nation
who have been affected by the tragedy of losing a child and have chosen to create
something positive as a result of their tragic losses.

Research needed

A great deal of data is needed to enable schools and communities to improve
the survival of SCA in children and adults. It is only through the collection of
data and the documentation of outcomes that our society can determine the most
effective allocation of personnel, training, equipment, and resources to save the
greatest number of lives. Several research priorities are presented here.

First, SCA must be listed as a reportable cause of death for all ages. After
SCA is listed as a cause of death with the National Center for Health Statistics,
communities and funding agencies can monitor the frequency of SCA in each
major age group, determine the location of victims of establish programs to
treat SCA, and evaluate the effects of treatment programs and protocols on
survival of SCA.

Second, schools must document the frequency and outcome of life-threatening
emergencies. This data will enable the evaluation of existing teacher and staff
support and the best use of school personnel and resources to save the greatest
number of lives. Third, data is needed regarding the cost effectiveness of
programs, such as school AED programs.

In September 2003, a study that was funded by the AHA, the National Heart,
Lung, and Blood Institute (NHLBI), and the defibrillator manufacturers—the
Public Access Defibrillation Trail—concluded data collection. This prospective,
randomized, controlled clinical study involved 24 field centers in approximately
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1000 community units. It was designed to test whether volunteer, nonmedical
responders can improve survival of adult out-of-hospital cardiac arrest by using
AEDs. All rescuers were trained to recognize adult cardiac emergencies, phone
the EMS system (911), and perform CPR. Rescuers in the study group also were
trained and equipped to perform early defibrillation with an AED. The primary
outcome that was evaluated was the number of adult victims of out-of-hospital
cardiac arrest who survived to hospital discharge. Secondary outcomes that were
evaluated included neurologic status, health-related quality of life, cost, and cost
effectiveness [52]. Final results are expected to be published soon, but prelim-
inary results that were reported at the AHA Scientific Sessions showed that the
use of AEDs added to early recognition, early EMS activation, and early CPR
and doubled survival when compared with early recognition, early EMS
activation, and early CPR without use of AED:s.

Summary

Great interest in school AED programs has developed during the past several
years. Experience gained in adult AED programs documents that successful
resuscitation from SCA requires more than the purchase of equipment. It requires
a planned response that is designed to ensure early recognition of emergencies
with early EMS activation, early CPR, and early defibrillation. These actions
create the first three links in the AHA adult Chain of Survival. Although SCA is
less common in children than in older adults, it is clear that survival of SCA can
occur if bystanders are trained and equipped to act. There is rationale for the
development of school AED programs as part of an emergency response plan for
the school. Such endeavors seem to be cost effective and can and will continue to
save the lives of children, adolescents, and adults.

References

[1] Weisfeldt ML, Kerber RE, McGoldrick RP, et al. Public access defibrillation: a statement for
healthcare professionals from the American Heart Association Task Force on Automatic Exter-
nal Defibrillation. Circulation 1995;92:2763—38.

[2] Nichol G, Hallstrom AP, Kerber R, et al. American Heart Association report on the second pub-
lic access defibrillation conference, April 17—19, 1997. Circulation 1998;97:1309—14.

[3] Nichol G, Stiell IG, Laupacis A, et al. A cumulative metaanalysis of the effectiveness of
defibrillator-capable emergency medical services for victims of out-of-hospital cardiac arrest.
Ann Emerg Med 1999;34:517-25.

[4] Caffrey S, Willoughby PJ, Pepe PE, et al. Public use of automated external defibrillators. N Engl
J Med 2002;347:1242—-7.

[5] Valenzuela TD, Roe DJ, Nichol G, et al. Outcomes of rapid defibrillation by security officers
after cardiac arrest in casinos. N Engl J Med 2000;343:1206—9.

[6] White R, Asplin B, Bugliosi T, et al. High discharge survival rate after out-of-hospital ventricular
fibrillation with rapid defibrillation by police and paramedics. Ann Emerg Med 1996;28:480-5.

[7]1 White RD, Hankins DG, Bugliosi TF. Seven years’ experience with early defibrillation by police
and paramedics in an emergency medical services system. Resuscitation 1998;39:145—51.



S. Berger et al / Pediatr Clin N Am 51 (2004) 1463—1478 1477

[8] White RD, Hankins DG, Atkinson EJ. Patient outcomes following defibrillation with a low
energy biphasic truncated exponential waveform in out-of-hospital cardiac arrest. Resuscitation
2001;49:9—14.

[9] Hazinski MF, Markenson DS, Neish S, et al. Response to cardiac arrest and selected life-
threatening medical emergencies; the medical emergency response plan for schools. Circulation
2004;109:278-91.

[10] Sapien RE, Allen A. Emergency preparation in schools: a snapshot of a rural state. Pediatr
Emerg Care 2001;17:329-33.

[11] Knight S, Vernon DD, Fines RJ, et al. Prehospital emergency care for children at school and
nonschool locations. Pediatrics 1999;103:e81.

[12] Gagliardi M, Neighbors M, Spears C, et al. Emergencies in the school setting: are public school
teachers adequately trained to respond? Prehospital Disaster Med 1994;9:222 5.

[13] The American Heart Association in Collaboration with the International Liaison Committee on
Resuscitation. Guidelines 2000 for Cardiopulmonary Resuscitation and Emergency Cardiovas-
cular Care. Part 4: the automated external defibrillator: key link in the chain of survival. Circu-
lation 2000;102:60—76.

[14] Wisconsin Department of Health and Family Services Bureau of Health Information. Health
statistics, southeastern population. Available at: http://www.dhfs.state.wi.us/population/.
Accessed January, 2003.

[15] Maron BJ, Gohman TE, Aeppli D. Prevalence of sudden cardiac death during competitive sports
activities in Minnesota high school athletes. ] Am Coll Cardiol 1998;32:1881—4.

[16] Van Camp SP, Bloor CM, Mueller FO, et al. Nontraumatic sports death in high school and
college athletes. Med Sci Sports Exerc 1995;27:641-7.

[17] Mueller PO, Costo RC. NCCSIR Eighteenth Annual Report, National Center for Catastrophic
Sports Injury Research, Fall, 1982-Spring, 2000. Chapel Hill (NC): National Center for Cata-
strophic Sports Injury Research; 2000.

[18] Maxishare, Children’s Hospital of Wisconsin. Public access defibrillation in high schools.
Milwaukee (WI): Children’s Hospital of Wisconsin; 1999.

[19] Holmberg M, Holmberg S, Herlitz J. Effect of bystander cardiopulmonary resuscitation in out-of-
hospital cardiac arrest patients in Sweden. Resuscitation 2000;47:59—70.

[20] Appleton GO, Cummins RO, Larson MP, et al. CPR and the single rescuer; at what age should
you “call first” rather than “call fast”? Ann Emerg Med 1995;25:492—4.

[21] Hickey RW, Cohen DM, Strausbaugh S, et al. Pediatric patients requiring CPR in the prehospital
setting. Ann Emerg Med 1995;25:495-501.

[22] Mogayzel C, Quan L, Graves JR, et al. Out-of-hospital ventricular fibrillation in children and
adolescents; causes and outcomes. Ann Emerg Med 1995;25:484—94.

[23] Quan L. Pediatric resuscitation and emergency medical services [editorial]. Ann Emerg Med
1999;33:214-7.

[24] Losek JD, Hennes H, Glaeser PW, et al. Prehospital countershock treatment of pediatric asystole.
Am J Emerg Med 1989;7:571-5.

[25] Denfeld SW, Garson Jr A. Sudden death in children and young adults. Pediatr Clin North Am
1990;37:215-29.

[26] Young KD, Seidel JS. Pediatric cardiopulmonary resuscitation; a collective review. Ann Emerg
Med 1999;33:195-205.

[27] Tengs TO. Dying too soon: how cost-effectiveness analysis can save lives. Dallas (TX): National
Center for Policy Analysis; 1997.

[28] Berger S, Whitstone B, Dhala A, et al. The cost-effectiveness of a school-based education
and automated external defibrillator project: Project ADAM. Pediatr Cardiol, in press.

[29] Cummins R, Eisenberg M, Bergner L, et al. Sensitivity, accuracy, and safety of an automatic
external defibrillator. Lancet 1984;2:318-20.

[30] Callaham M, Braun O, Valentine W, et al. Prehospital cardiac arrest by urban first-responders:
profile of patient response and prediction of outcome by ventricular fibrillation waveform. Ann
Emerg Med 1993;22:1664—77.


 http:\\www.dhfs.state.wi.us\population 

1478 S. Berger et al / Pediatr Clin N Am 51 (2004) 1463—1478

[31] Capucci A, Aschieri D, Piepoli M, et al. Tripling survival from sudden cardiac arrest via early
defibrillation without traditional education in cardiopulmonary resuscitation. Circulation 2002;
106:1065-70.

[32] Cobb LA, Fahrenbruch CE, Walsh TR, et al. Influence of cardiopulmonary resuscitation prior
to defibrillation in patients with out-of-hospital ventricular fibrillation. JAMA 1999;281:1182-8.

[33] Cummins RO. From concept to standard-of-care? Review of the clinical experience with auto-
mated external defibrillators. Ann Emerg Med 1989;18:1269-75.

[34] Cummins RO, Eisenberg M, Hallstrom AP, et al. Survival from out-of-hospital cardiac arrest
with early initiation of cardiopulmonary resuscitation. Am J Emerg Med 1985;3:114-9.

[35] Eisenberg M, Horwood B, Cummins R, et al. Cardiac arrest and resuscitation: a tale of 29 cities.
Ann Emerg Med 1990;19:179-86.

[36] Kerber R. Statement on early defibrillation from the Emergency Cardiac Care Committee,
American Heart Association. Circulation 1991;83:2233 4.,

[37] Larsen MP, Eisenberg MS, Cummins RO, et al. Predicting survival from out-of-hospital cardiac
arrest: a graphic model. Ann Emerg Med 1993;22:1652-8.

[38] Newman MM, Mossesso Jr VN, Ornato JP. Law enforcement agency defibrillation (LEA-D);
position statement and best practices recommendations from the National Center for Early
Defibrillation. Prehosp Emerg Care 2002;6:346—7.

[39] Nichol G, Hallstrom AP, Ornato JP, et al. Potential cost-effectiveness of public access defibril-
lation in the United States. Circulation 1998;97:1315-20.

[40] Page RL, Joglar JA, Kowal RC, et al. Use of automated external defibrillators by a US airline.
N Engl J Med 2000;343:1210—-6.

[41] Robertson RM. Sudden death from cardiac arrest—improving the odds. N Engl J Med 2000;
343:1259-60.

[42] Valenzuela TD, Roe DJ, Cretin S, et al. Estimating effectiveness of cardiac arrest interventions:
a logistic regression survival model. Circulation 1997;96:3308—13.

[43] Wik L, Hansen T, Fylling F, et al. Delaying defibrillation to give basic cardiopulmonary resus-
citation to patients with out-of-hospital ventricular fibrillation; a randomized trial. JAMA 2003;
289:1389-95.

[44] Samson R, Berg R, Bingham R, et al. Use of automated defibrillators in children: an update. An
advisory statement from the Pediatric Advanced Life Support Task Force, International Liaison
Committee on Resuscitation. Circulation 2003;107:3250-5.

[45] Atkinson E, Mikysa B, Conway JA, et al. Specificity and sensitivity of automated external
defibrillator rthythm analysis in infants and children. Ann Emerg Med 2003;42:185—-96.

[46] Cecchin F, Jorgenson DB, Berul CI, et al. Is arrhythmia detection by automatic external defi-
brillator accurate for children? Sensitivity and specificity of an automatic external defibrillator
algorithm in 696 pediatric arrhythmias. Circulation 2001;103:2483 8.

[47] Wisconsin Act 7. Assembly Bill 239. 1999.

[48] Cardiac Arrest Survival Act (CASA); HR 249B. May 23, 2000.

[49] Newman MME. School district sued over student death. National Center for Early Defibrillation
Newsletter; 2002:1.

[50] Adam Act. 107, 1041 USC, June 14, 2001.

[51] School AED Bill; New York State Assembly and Senate Bill A08779, June 2003.

[52] Ornato JP, McBurnie MA, Nichol G, et al, Public Access Defibrillation Trial Investigators.
The Public Access Defibrillation (PAD) trial: study design and rationale. Resuscitation 2003;
56:135-47.



	Lay rescuer automated external defibrillator programs for children and adolescents
	The American Heart Association recommendations regarding the Medical Emergency Response Plans for Schools
	Effective and efficient communication throughout the school campus
	Coordinated and practiced response plan
	Risk reduction
	Training and equipment for first aid and cardiopulmonary resuscitation
	Implementation of a lay rescuer automated external defibrillator program in schools with an established need

	Sudden cardiac arrest in southeastern Wisconsin
	Project ADAM
	Controversies regarding lay rescuer programs for children and adolescents
	Cost
	Automated external defibrillator device placement
	Cost effectiveness
	Safety of automated external defibrillators for use in children
	Liability
	Legislation and grassroots support for school automated external defibrillator programs

	Research needed
	Summary
	References


