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Minutes:HBI242 for an act to provide automated external defibrillator site requirements and

civil liability immunity for the use of an automated external defibrillator.

Chairman Rep. CLARA SUE PRICE called the committee to order at 10:00 AM. Present were

Representatives Robin Weisz, William Devlin, Pat Galvin, Dale Henegar, Roxanne Jensen, Cbet

Pollert, Todd Porter, Bruce Eckre, Ralph Metcalf, Carol Niemeier, and Wanda Rose. Absent

were Amy Kliniske, Blair Thoreson, and Sally Sandvig due to inclement weather and bad road

conditions.

TESTIMONY IN FAVOR

Rep. TODD PORTER, District 34, testified. (Testimony attached.)

Rep. ROBIN WEISZ asked who regulates and trains the operators? Rep. TODD PORTER

stated the medical devices are regulated by FDA through the State Health Department,
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Emergency Services. The only persons who have them are the trained first repsonders or

emergency medical technicians.

Rep. RALPH METCALF asked about line 5, page 1; limiting to a person not a group of persons

or organizations? Rep. PORTER said this would allow public defibrillation. They could be

placed in a business next to the fire extinguisher.

Rep. METCALF asked do we need or not need the definition of "every business?" Rep.

PORTER stated the statutes of good Samaritan would still apply.

Rep. CHET POLLERT asked on Page 2, line 4-6; is there a gray area on how a judge will

represent gross negligence as compared on Page 1, line 23-24? Rep. PORTER stated Legislative

Council drafted the language so that it would be the same as the current statutes that limit

liability for gross negligence.

Rep. PAT GALVIN asked what will stop untrained persons from using the dangerous device

placed in a public business? Rep. PORTER stated no, the devices are almost foolproof.

TIMOTHY WIEDRICH, Director, Division of Emergency Health Services, ND Health Dept.,

testified. (Testimony attached.) Seven minute response time when services should be

performed.

Rep. ROXANNE JENSEN asked wby is it necessary to have liability provisions if the device is

user fiiendly? Mr. WIEDRICH stated the need to mitigate the fear of being sued. It is possible

to harm someone with this device because of possible shock transmittal.

Rep. BRUCE ECKRE asked what are the dangers to the person that are delivering the procedure.

Mr. WIEDRICH stated the dangers can be minor to extreme depending on the amount of shock
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that the rescuer or bystander receives. The most dangerous situation would be if the

defibrillation person would come in contact with the charge, it could result in their death.

DR. BOB OATFIELD, MD, American Heart Assn., testified. (Scientific Statement attached). In

1982-83 the Washbum Ambulance Service decided they wanted to supply a higher level of

service to their constituency. They did on their own. Setup their own training program and used

manual defibrillators, 120 hours long. Very little state representation but much federal

government interest in public access to defibrillation. There is now international interest.

The risk is greater in a wet environment. The reliability is high. Liability issue - medical

directors don't ask about it, or the ambulance services sign off so they are able to get equipment

they need. It could conceivably cause problems doing that way.

They could potentially prescribe this device and send it home with high-risk patients. It is paid

by Medicare.

About 30% of the ambulances services don't have these devices. The devices require training,

retraining, certification, etc. and involvement of a medical director. Most of the training is to

leam when to use the device and what to do once it's used. Look at Page 2 of handout statement.

The key is that you have about 4 minutes of downtime after cardiac arrest and before treatment.

Beyond 4 minutes, there is risk of brain damage. The device gives a window of opportunity at a

small risk of cost, liability, and other issues. The City of New York has less than 1% survival

rate after calling 911.

EMS went to 1000 cardiac arrests. The numbers are higher because EMS is not always called.

About 50% of these people have sudden cardiac death and will have some treatable form of
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mechanical heart problem, i.e. coronary artery disease, and a good portion of the remainder will

be treatable by plantable defribrillators.

Very important for committee to consider putting in a reporting aspect so we can track how these

devices are used, when and what the length of time is, or what the survival rate is. It is written in

through the use of the defibrillator through Health and Human Services. There is funding.

Rep. CAROL NIEMEIER asked what is the automatic capability provided over the manual?

DR. OATFIELD stated the manual requires that trained people sit and look at the rhythm on a

monitor screen. The automatic is within the black box and when hooked up to the patient, it

analyzes the rhythm and then gives directions for further procedure, i.e., the average length time

for the paramedic to make the decision to defibrillate someone is about 90 seconds. The machine

does it in about 11 seconds.

DERICK HANSON, ND EMS Association, AMHA, testified several years ago the AMHA

came forth with a major goal which was to get defibrillators out in as many areas as possible, i.e.,

law enforcement vehicles, fire trucks, volunteer companies, shopping malls, etc. In regard to the

ambulance services, the Advanced Life Support Services (ALS) are required to carry a

defibrillator on board the paramedic services. Of the Basic Life Support Services (BLS), it is

optional. We have not made that mandatory because many are rural and funding is an issue.

Rep. NIEMEIER stated concem for devices placed in public places and asked if it would be

placed in a secured area? MR. HANSON stated that he thought that it would most likely be

secured. Rep. NIEMEIER stated she wasn't thinking of theft but more that it could possibly be

used as a weapon. MR. HANSON said that people would still put it behind a desk or in a locked
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Rep. PRICE asked what is the cost of the machines? MR. HANSON said $2,800.00 to

$7,000.00. Rep. PRICE asked if this went into effect, would the Health Department do some

type of follow-up that machines are tested and do continuing education on the people using it?

MR. HANSON stated that it is already in the program and can't speak for them as to there being

a formal follow-up in writing.

NEUTRAL TESTIMONY

ARNOLD THOMAS, President, ND Health Care Assn., questioned Section 1., No. 1., the

requirement that every person who acquires an automatic external defibrillator shall report

possession of... Would that be the bill's intent to require a hospital that would possess a

defibrillator as part of it's normal equipment inventory to report such a possession?

Rep. PORTER said it would not have that requirement. The intent of this legislation is to only

require those who will fall under this particular piece of legislation that report. Rep. PRICE

stated we will verify that with Legislative Council.

VINCE FIEST testified that he had a heart attach and stroke about two years ago. The

ambulance had a defibrillator and it helped. He is thankful.

SANDI TALKINGTON, American Red Cross, testified. (Testimony and brochures attached.)

DICK PECK, ND Peace Officers Assn., testified they wanted to support this bill because if

passed, this equipment will save more lives.

Rep. PRICE asked if it passed, would a number of law enforcement agencies look at purchasing

the equipment. MR. PECK said yes, we have officers who are trained in EMT.

DAVID PESKE, ND Medical Assn., testified the AMA committee encouraged strong support for

the bill.
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Rep. ECKRE asked if he had any problem with the Red Cross being trained on the equipment.

MR. PESKE stated he did not. DR. OATFIELD stated he did not.

TESTIMONY IN OPPOSITION

None.

Hearing Closed at 10:40 AM

Tape 2, Side B, Meter 44.3 - End and Tape 3, Side A, Meter 0.0 - End.

COMMITTEE WORK Rep. Blair Thoreson is present.

Rep. PORTER moved to Adopt Amendment No. 90390.0101.

Rep. METCALF second the motion.

Committee discussion.

ROLL CALL VOICE VOTE # 5: 13 yeas, 0 nays, 2 absent. Amendment is adopted.

Further Committee discussion.

Rep. METCALF moved DO PASS AS AMENDED.

Rep. JENSEN second the motion.

ROLL CALL VOTE # 6: 13 yeas, o nays, 2 absent. Motion Passed.
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ROUSE AMENDMENTS TO HOUSE BILL NO. 1242 HUMAN SERVICES 1-19-99

Page 1, line 5, replace "Every" with "Except for a medical services facility or prehospital
emergency medical services provider, every"

Page 1, line 9, after "association" insert "or American red cross"

Renumber accordingly
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Minutes:

The committee was called to order by SENATOR THANE.

REPRESENTATIVE TODD PORTER, sponsor or the bill introduced it in written testimony.

SENATOR KILZER asked how much it cost? REP PORTER: About $2500 is least expensive

unit. It is now sold only to certified entities; I think it will come down in price as use increases.

TIM WIEDRICH, ND Health Dept., supports bill. The time of response for ambulance is about

7 minutes. When a person is in cardiac arrest, brain damage can start to occur earlier than that.

While the EMS system is effective and responds as quickly as possible it would be much to the

benefit of the patient if the public would have access to these devices to facilitate the people that

need these services. SENATOR LEE: Who would use them - fire departments? MR.

WIEDRICH: It goes well beyond that because the departments of fire, EMS providers, police,

are all part of the system now that use them. Public access would be folks like Kirkwood Mall
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security officers, power plants, businesses. SENATOR DEMERS: Explain the last line of the

bill, please. MR. WIEDRICH: If other good Samaritan statutes would be applicable to the

situation this would not usurp this. Passage of this would not be nullified by this.

DEREK HANSON, ND EMS Association President, demonstrated the machine. Many heart

deaths could be prevented if we could get treatment to the patient promptly. If the patient is not

treated in 4-8 minutes, the patient will die. 90 out of 101 cases were successfully resuscitated

with the shock unit alone. The unit will talk to you and tell you what to do. It will continue until

a rhythm is picked up in the heart and the need has diminished. CPR is also going to be very

important. It is still a big part of the program. SENATOR KILZER: When you referred to the

2000, how was that verified? That was based on EMS assessment based on ambulance run

reports.

SANDY TALKINGTON, Red Cross, supports bill in written testimony.

DAVE PESKE, ND Medical Association, supports bill.

DICK PECK, ND Sheriff Deputy and Police Chief, supports bill. There is a need for this to help

save lives. SENATOR KILZER asked where the training was. MR. PECK answered at the

academy or in-house, departments, conferences. SENATOR THANE: Is retraining necessary

and what is the time for retraining? MR. WEIDRICH answered training is only two hours

minimal. It is not ongoing because the deviee basically walks you through. There is an

edueation piece mandated beyond two years. CPR training is recertified every year. SENATOR

DEMERS: The greatest point is using it on someone not needing it. MR. WEIDRICH: The unit

responds only to people in need. If heart doesn't need it the machine will be deliver. It is

recognized as being safe.
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JUNE HERMAN, American Heart Association, supports bill in written testimony. SENATOR

DEMERS: Flight attendants would profit, but what provisions for crossing the state line have

been made? MR. WEIDRICH: United and American Airlines have defibrillators on planes and

Northwest is also looking at it.

No opposition

The hearing was closed on HE 1242.

SENATOR DEMERS moved a DO PASS. SENATOR LEE seconded it. Roll call vote carries

6-0-0. SENATOR KILZER will carry the bill.
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REPRESENTATIVE TODD PORTER

IN SUPPORT OF HE 1242

Chairman Price and members of the Human Services Committee my name is Todd Porter,

Representative from District 34 in Mandan. I stand before you in favor of HE 1242.

HE 1242 if enacted would allow the general public to utilize automatic defibrillators. These

devices currently are available only to certified emergency responders. This bill through the

proper education, would allow a trained individual to place and use the device on patients

suffering from cardiac arrest. There are individuals here today that will give the Committee

statistical information regarding the general public benefit by enacting this legislation.

The individuals wanting to use these devices would be required to complete training as outlined

in a national curriculum prepared by the American Heart Association and establish protocols that

test the devices and ensure that the proper notification of the local Emergency Medical Services

occur if they use the device.

This bill also affords Good Samaritan coverage to the operator of the device along with the

individuals responsible for training, including any volunteer physician input.

% I would be more than happy to answer any questions at this time the committee my have.
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Cardiac arrest Is a significant problem in North Dakota. The ambulance run report system
indicates that North Dakota ambulance services have responded to 1,972 cardiac arrest calls
between 01/01/94 and 11/09/98. The two predominant locations for these calls were private
residences (1196 actual, 61% of the total) and public areas (101 actual, 5% of the total). The
median time lapse for these cardiac arrest calls from the time the ambulance was summoned
until arrival at the patient's side was seven minutes. A full 30% of North Dakota ambulance
services do not provide defibrillation services. Typically these services are not provided
because the ambulance service lacks sufficient resources to implement a defibrillation
program.

This data indicates that public access defibrillation can potentially save lives in North Dakota.
Response time and appropriate treatment are critical in treating cardiac arrest. For persons
experiencing a type of cardiac arrest called ventricular fibrillation, providing defibrillation is
the only treatment which has the potential to be life saving.

Automatic defibrillation devices have been shown to be safe, effective and relatively simple
to use. Appropriate placement of these devices can reduce the amount of time between the
onset of cardiac arrest and the time defibrillation is delivered. This bill establishes liability
protection to those engaging in providing defibrillation services and the owner of the property
where defibrillation has been performed. These liability protections are necessary to
encourage appropriate placement of the devices and reduce the fear of persons using the
devices. Additionally, the bill defines minimal training standards for persons likely to engage
in the provision of defibrillation.

We believe that increased availability of automatic defibrillation has the potential to save lives
and we support the passage of this bill.



American Red Cross

Madam Chair and Committee Members,

My name is Sandi Taikington, Executive Director of the Burleigh-Morton Chapter of the
American Red Cross. I am here today to support House Bill 1242 as a representative of all North
Dakota Red Cross Chapters.

The American Red Cross supports training in Automated External Defibrillation (AED) for
individuals who have a legal responsibility to provide emergency care, including fire fighters,
police, emergency medical personnel and lifeguards. In addition the American Red Cross
supports the expansion of AED training to the general public for people who may have a need-
such as individuals who have family members with cardiac problems, or other potential
responders such as worksite safety or security personnel.

The American Red Cross would also support legislation to ensure access to emergency medical
services, requiring that AEDs be available at public access sites such as office buildings,
auditoriums, and other sites where large numbers of people gather.

More than 350,000 Americans suffer from a sudden cardiac arrest each year. Less than 10
percent will be discharged from a hospital alive. Cardiopulmonary resuscitation(CPR) started
promptly can help save lives. However, CPR by itself is most often insufficient to correct the
problem. In more than two-thirds of all cardiac arrests, an electric shock, known as
defibrillation, is needed. Studies show that prompt CPR followed by early defibrillation - a key
component in the chain of survival- can reduce death from sudden cardiac arrest.

By enacting legislation to support the use of AEDs and by increasing the number of individuals
that are trained to respond, the survival rate can be increased significantly. Both AED pilot
programs and established programs have reported out-of-hospital cardiac arrest survival rates as
high as 58 percent.

Training, public access and widespread availability of AEDs has the support of multiple
professional medical organizations in addition to the American Red Cross including the
American Heart Association, American Academy of Pediatrics, American College of Cardiology,
International Association of Fire Chiefs, and the Association of State EMS Directors.

Currently the American Red Cross provides 3 avenues of training in the use of AEDs. This
includes a supplemental module to the Emergency Response (first responders) Program, a 4 hour
course for professional rescuers- such as police, lifeguards, and fire and rescue personnel, and a 4
hour course that teaches basic adult CPR and AED skills to lay rescuers.

The American Red Cross has been recognized for over 85 years as a leader in providing safety
training because of its standards and certification requirements. I ask that House Bill 1242 be
amended in Section l.I.b to include the American Red Cross training along with the American
Heart Association as is already in current North Dakota law regarding CPR for child care
workers.

Thank you for the opportunity to speak to you today, and I would answer any questions you may
have.
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Every minute of every day, sudden cardiac arrest claims
another victim. Thousands of dollars are lost annually by
employers who must cope with the human resource and risk
management issues resulting from this debilitating crisis.
But with CPR and defibrillation training, literally thousands
of employees' lives can be saved.

Now the most trusted name in first aid and safety, the
American Red Cross, can provide this critically important
training. Designed especially for business and industry.
Red Cross' newest program focuses on the lay rescuer in the
workplace. It combines OSHA-compliant Adult CPR and
Automated External Defibrillation (AED), the two skills
needed to save the life of a sudden cardiac arrest victim.

 American Red Cross Workplace First Aid & Safety:
AduK CPR/AED Training Program includes:

key knowledge and skill elements of OSHA-
compliant Adult CPR and the use of an AED

^ a unique skills card enabling employees to continue
practicing the training after course completion, increasing
their, retention and maximizing training dollars

^ interactive training which utilizes practice scenarios
and video that reflect employees' worksites to keep
them engaged

training that can be conveniently provided at the worksite

^ training that can be completed within 4.5 hours to
maximize employee productivity

Adult CPR/AED Training course materials include:
^ Skills Card (Stock No. 656551)
^ Instructor's Manual (Stock No. 656552)
^ Video (Stock No. 656554)

AEDs at work save lives!
For more information, call your local

American Red Cross chapter. + American
Red Cross

ARC Stock No. 656556



American
Red Cross

- j

American Red Cross

Automated External
Defibriilation (AED)
TRAmiNG

Features:'
► A 4-hour course focusing solely ■

■'j tomated external defibriilation

.,ides hands-on practiceusing AED training devices
is-based video reinforces all the points in the chain of survival

► Participant's-manual mahes a convenient "take-along" reference
► Course is flexible to fit any AED ̂

make or model



Automated External
Defibriiiation (AED)

Designed for you;
Professional rescuers, including
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and industrial response teams

You will learn
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defibriiiation and the role of CPR in cardiac arrest situai

• What defibriiiation is and how it works

• General steps for safely using an automated external

defibrillator (AED)

• Precautions to take when using an AED

• What special situations can arise when using an AED

• Elements which should be considered when establishing

an early defibriiiation program

For more information on taking AED training, or becoming
an instructor, contact your local American Red Cross today!

+
American
Red Cross

Stock NO- 657714



therapeutic alternative (such as colchicine), there are several
points that need to be clarified: in which group of patients and at
what dose will colchicine be more efficient? What is the best form
of initiating treatment? Is it necessary to administer an "attack
dose"? How long should colchicine be administered? It is neces
sary for treatment to be individualized for each patient. As an
example, it is worth commenting on one of the five patients studied
since our paper^ was prepared. Tliis was a 28-year-old patient who
had presented with more than 15 crises of recurrent idiopathic
pericarditis over the last two years (several crises accompanied by
pericardial effusion). Each time the dose of corticoids was reduced
below 15 mg/day there was a new attack of pericarditis. Further
more, the prolonged corticoid treatment was beginning to cause
secondary effects (symptomatic osteoporosis). The patient was
therefore referred to our cardiac surgery service for pericardiec-
tomy. As a last alternative before surgery, we began treatment with
colchicine (1 mg/day) and the dose of prednisone was reduced very
slowly. The patient presented with a new crisis of pericarditis when
the dose of prednisone was reduced to 7.5 mg/day. Keeping in
mind this partial response to colchicine, we increased the dose of
prednisone to 15 mg/day and that of colchicine to 2 mg/day, and
again slowly decreased the steroid dosage. The colchicine was well
tolerated although there were isolated episodes of mild diarrhea.
After various attempts we were able to totally discontinue the
corticoids, and the patient has been totally asymptomatic for 5
months and without treatment.

Letters to the Editor 1831

In conclusion, we would like to emphasize that our results
should be taken as preliminary only. To remove these doubts it is
essential to carry out a double-blind study in a large group of
patients. Nevertheless, from the results obtained to date in three
different centers, it seems evident that colchicine can solve the
problem of recurrences in a considerable percentage of patients.

J. Guindo, MD
A. Rodriguez de la Serna, MD

M.A. de Miguel Diaz, MD
A. Bayes de Luna, MD

Departments of Cardiology and Internal Medicine

J.M. Caralps, MD

Cardiac Surgery
Hospital de Sant Pau

Barcelona, Spain
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Overview

More people can survive sudden cardiac arrest
when a particular sequence of events occurs as
rapidly as possible. This sequence is 1) recognition of
early warniilg signs, 2) activation of the emergency
medical system, 3) basic cardiopulmonary resuscita
tion, 4) defibrillation, 5) intubation, and 6) intrave
nous administration of medications. The descriptive
device "chain of survival" communicates this under

standing in a useful way (Figure 1). While separate
specialized programs are necessary to develop
strength in each link, all of the links must be con
nected. Weakness in any link lessens the chance of
survival and condemns the efforts of an emergency
medical services (EMS) system to poor results. The
chain of survival concept has evolved through several
decades of research into sudden cardiac arrest.

Effective system interventions have been identified
that will allow survivors to remain neurologically

"intact. While a few urban systems may have ap
proached the current practical limit for survivability
from sudden cardiac arrest, most EMS systems, both

"Improving Survival From Sudden Cardiac Arrest: The 'Chain
of Survival' Concept" was approved by the American Heart
Association SACVSteering Committee on October 17, 1990.
Requests for reprints should be sent to the Office of Scientific

Affairs, American Heart Association, 7320 Greenville Avenue,
Dallas, TX 75231.

in the United States and other countries, have de
fects in their chain. Poor resuscitation rates have

been the rule. This statement describes the research

supporting each link and recommends specific ac
tions to strengthen the chain of survival.

The Links in the Chain of Survival

The Early Access Link

The chain of survival begins with early access, in
which the patient is helped as quickly as possible.
Early access includes the implied component of early
recognition. The resuscitation chain is initiated when
a medical emergency is recognized and the emergency
medical system accessed and activated.) The time
required for access begins the moment an emergency
is recognized, by either the person with symptoms or a
witness to the emergency. With sudden cardiac arrest,
access time begins at the moment of collapse and
includes recognition of the emergency, the decision to
make the call, time spent locating a telephone and
emergency number, interrogation of the caller by the
emergency dispatcher, and the decision to send an
emergency vehicle. The dispatcher may need addi
tional time to route the call to the proper response
station or Vehicle (call-processing time). Once the
responder is notified, ambulance response time be
gins. Ambulance response time is the interval from
receipt of the call by the emergency responder to
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Figure 1. Sequence of events in emergency cardiac care is
dwplayed schematically by "chain of survival" metaphor.

arrival of emergency personnel at the scene. Addi
tional time may elapse before the responder actually
examines the patient. Recognition, call processing,
and ambulance response time add seconds, typically
minutes, to the critical interval between arrest and
initiation of emergency treatment.
The most common approach to shorten the inter

val between collapse and arrival of emergency
personnel has been to acquire more ambulances,^-^
which is both expensive and inefficient, especially if
the EMS system is established. Studies have shown
that after a certain point an increase in the number
of ambulances fails to lower response time signifi
cantly.* In one model, response time varied in
versely as the square root of the number of vehicles
per square mile; an 80% increase in the number of
vehicles reduced average response time by only 1
minute.* This same 1-minute reduction in average
response time could be achieved by greater public
awareness and more efficient dispatching systems,
and at far less cost.

The early access link can be strengthened through
public education, especially persons most likely to
witness a cardiac arrest, and by installation of an
efficient emergency communication system. Educa
tional and public service programs such as those of
the American Heart Association^ and the American
Red Cross^ are designed to make the public aware of
what to do when cardiac arrest occurs. Participants in
classes on cardiopulmonary resuscitation (CPR) and
AHA-sponsored schoolsite and worksite training
leam the warning signs of heart attack, how to
recognize a person in cardiac arrest, and to quickly
call the EMS system when a person collapses. Per
sons who are uninformed about chest pain and
respiratory distress may not comprehend signs of an
impending cardiac arrest. When a person collapses,
such a witness may wait a long time before calling the
emergency dispatch center. A witness may telephone
neighbors, relatives, or even his or her personal
physician before calling the emergency number, as
observed in both central London® and rural Iowa."' In
Belgium and Holland it is almost the rule to first call
the local physician. This poses a problem in terms of
early defibrillation because physicians are less likely
to carry defibrillators than emergency responders. In
Iowa a "phone first" program has been started to
achieve immediate notification of the EMS system

when a person collapses."' Such educational cam
paigns may become more widespread. Early access
ensures that precious minutes are not wasted at the
start of cardiac arrest.

Lack of a three-digit 911 emergency dispatch sys
tem (or its equivalent) can produce confusion and
delays because witnesses may call the wrong number,
call multiple numbers, or spend time searching for
the number. In one community in North Carolina, 85
different emergency numbers are listed in the local
telephone book.®'' In contrast, in Seattle, Washing
ton, which has an enhanced 911 system, 90% of 1,271
people interviewed identified 911 as their EMS noti
fication number. 10 Investigators from Minneapolis
who performed a before-and-after evaluation of a
911 system 11 noted that the percentage of emergency
callers who could activate the EMS system in less
than a minute rose from 63% before implementation
of the system to 82% afterward. The percentage of
callers who made only one telephone call to activate
the system went from 40% before the 911 system was
started to 74% after the system began.
Another study showed that imprecise knowledge

of how to notify the emergency system can cause
confusion and delays." In this telephone survey,
people living in 911 system communities knew the
correct number to call 85% of the time; in regional
systems with several fire departments operating from
one dispatching center, people knew the correct
number to call only 47% of the time; in systems with
a local seven-digit number for a particular fire dis
trict, people gave the correct number only 36% of the
time. Many people who lived near a 911 area thought
911 was their emergency number; when they mistak
enly called 911, delays of 30 seconds tO 2 minutes
resulted. Establishment of a 911 emergency system is
a key step. Given the transient and mobile nature of
today's population, a universal access number must
be adopted by EMS systems. By 1992 a commoq
emergency telephone number will be introduced in
the European community and will cover a population
of more than 350 million.

The Early CPR Link

The next link in the chain of survival is early
initiation of basic CPR.'-^^ Basic CPR should be
started immediately after cardiac arrest is recognized
and should coincide with efforts to gain access to and
activate the EMS system. EMS systems should rely
on trained citizens rather than emergency respOnders
to initiate CPR. With rare exceptions, initiation of
CPR by emergency personnel is too late. Only sys
tems with rapid response times, such as that in
Milwaukee, Wisconsin,'*-'® can employ EMS provid
ers as the primary initiators of CPR.
For almost 3 decades the chest compressions and

positive pressure ventilations of standard CPR have
helped return pulseless, nonbreathing patients to
spontaneous respiration and cardiac perfusion.'®"
The value of early CPR is that it can buy time for the
primary cardiac arrest patient'-'®-'®"^ by producing
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enough blood flow to the central nervous system and
the myocardium to maintain temporary viability To
do so, however, basic CPR must be started early and
the earlier the better. Initial CPR must be followed
by rapid defibrillation, intubation, and administra
tion of cardiovascular medications by EMS person-
nel.23 Early bystander CPR is less helpful in resusci
tation if EMS personnel equipped with the
defibrillator arrive late, or about 8-12 minutes after
collapse.2'^ Recent data from the Belgium Cardio-
Pulmonaiy-Cerebral Resuscitation Registry'® and
Scotland,25 however, suggest some prolonged benefit
from bystander CPR even with late arrival of ad
vanced life support personnel. The combination of
late CPR (more than 4 minutes) and late advanced
life support (more than 12 minutes) is particularly
lethal.22.24,26 Several researchers have called these
time dimensions the resuscitation "failure zone."^^
Many reports contain data to compare the survival

rates of cardiac arrest victims who receive early CPR
(defined as citizen-initiated CPR) with the survival
rates of those who receive late CPR (defined as
emergency responder-initiated CPR).22.24,28.29-42 "pg.
ble 1 presents summaiy data from these studies,
including estimated odds ratios for survival. Early
CPR usually differs from late CPR by about 4
minutes. In all but one system, researchers observed
a positive benefit of early CPR when they compared
survival rates between persons who received early
CPR and those who received late CPR. The magni
tude of this contribution may be considerable since
the odds ratios for improved survival with early CPR
can range as high as 11.5 (Table 1). In Milwau
kee, the only system in which this benefit was not
observed, emergency personnel performed late CPR
an average interval of only 2 minutes after early
bystander-initiated CPR. Thus the data from Mil
waukee simply compare early CPR with even earlier
CPR. The similar survival rates for people who
revived bystander CPR compared with those de
prived of bystander CPR are not surprising and
provide additional support for the concept of a
narrow window of CPR effectiveness.^s The associa
tion between early CPR and improved survival ap
pears related to the effect of basic CPR on ventric
ular fibrillation. Researchers have observed
that when rescuers start CPR early, the patient is
more likely to be in ventricular fibrillation when a
monitoring unit arrives."" Investigators in King
County, Washington, observed that 80% of cardiac
arrest victims were in ventricular fibrillationA'entric-
ular tachycardia if they had received early bystander
CPR, compared with 68% if they had received de
layed CPR.38 In Stockholm, 67% of people in cardiac
arrest in whom CPR was started by bystanders were
in ventricular fibrillation/ventricular tachycardia,
whereas only 45% of persons not given bystander
CPR were in ventricular fibrillation/ventricular tachy-
cardia.« The Belgian Cardio-Pulmonary-Cerebral
Resuscitation Registry has reported a 42% preva
lence of ventricular fibrillation in cardiac arrest pa-

tients who received bystander CPR, compared with
2y% in arrest patients who received delayed CPR <8
These three studies suggest that CPR prolongs the

duration of ventricular fibrillation. In addition thev
suggest that the presence of ventricular fibrillation
operates as a dependent variable rather than an
independent variable in analyses of survival data '8.22
Victims who receive early CPR are also more likely
after electrical shock to convert to a cardiac rhythm
associated with restoration of spontaneous circula-
lon • • In lOng County, Washington, persons in
ventricular fibrillation when EMS personnel arrived
had a 37% rate of long-term survival if they were
given bystander CPR, compared with 29% if thev
were not.^s In Houston, 40% of patients with ventric
ular fibrillation/ventricular tachycardia were dis
charged from the hospital if they had received by
stander CPR, versus 19% for such patients not given
bystander CPR.22
Several approaches ensure the performance of

basic CPR by bystanders before emergency respond-
ers arrive. The most widely advocated is citizen CPR
training. Community-based CPR training programs
endorsed and conducted by the American Heart
As^ciation and the American Red Cross, have
trained millions of laypersons in CPR.i The Ameri
can Heart Association has suggested that if 20% of
adults were trained in CPR, morbidity and mortality
from out-of-hospital cardiac arrest might be signifi
cantly reduced."^ Some communities have actually
achieved this level of adult training, despite physician
reluctance to "prescribe" CPR training for family
members and friends of high-risk patients, lo-"<5.47
the Seattle area, for example, Leonard Cobb and
coworkers"® have trained over 2 million people. In
Minneapolis a survey of 2,310 adults noted that 23%
were trained in CPR."^

However, there are problems with the concept
that a threshold level of citizen training can be
"protective." Most people trained in CPR never see
an arrest; most people who see an arrest have not
been trained in CPR/^'^o Xhe Minneapolis survey
found that only 10% of the population trained in
CPR. had witnessed a cardiac arrest"' and only 30%
of witnesses to a cardiac arrest had been trained in
CPR. Only 19% of persons trained in Minneapolis
continued retraining every year."' This figure nearly
duplicates that in a report by Gombeski.^o who
noted that only 21% of their trainees returned for
1-year retraining.
Other data, however, suggest a more positive pic-

ture.51-54 Eisenberg et aP' observed that some knowl
edge of CPR techniques is so prevalent that many
citizens attempt CPR without formal training. In
addition, they perform CPR despite a high preva
lence of disagreeable physical characteristics (the
presence of saliva, blood, or emesis) encountered
during performance of bystander CPR.s^ Cobb et (
ai53.54 obseiwed that outcomes for CPR by untrained
citizens is similar to outcomes for trained laypersons.
The Belgian Cardio-Pulmonaiy-Cerebral Resuscita-
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Table 1. Controlled Studies of Survival (Discharged Alive) From Out-of-Hospital Cardiac Arrest: Bystander Cardiopulmonary
Resuscitation Compared With Late Cardiopulmonary Resuscitation

Number of

patients

Bys CPR=75

Late CPR=556

Bys CPR=7

Late CPR=12

Bys CPR=I09

Late CPR=207

Bys CPR=65

Late CPR=161

Bys CPR=38

Late CPR=84

Bys CPR=43

Late CPR=272

Bys CPR=93

Late CPR=150

Bys CPR=45

Late CPR=70

Bys CPR=108

Late CPR=379

Bys CPR=25

Late CPR=59

Bys CPR=1,248

Late CPR=252

Bys CPR=628

Late CPR=151

Discharged
alive (n)Witnessed arrest Rhythm

Not reported

Location/system

1. Oslo, Norway^

EMTs only

2. Birmingham"

Paramedics only

3. Seattle^

EMTs and paramedics

4. Winnipeg"

EMTs only

5. Iceland'^

EMTs only

6. Vancouver"

EMTs and paramedics

7. Los Angeles"

Paramedics

Odds ratio

Not reported 36% (27)

8% (43)

86% (5)

50% (6)

43% (47)

21% (43)

25% (16)

Implied yes VEor VT

76% overall witnessed VF only

Not reported VFor VT

Not reported All rhythms 42% (16)

2% (2)

21% (9)77% overall witnessed All rhythms

41% overall witnessed All rhythms 22% (20)

5% (7)

27% (12)

6% (4)

23% (25)

2% (45)

24% (6)

7% (4)

15% (182)

15% (38)

24% (148)

23% (35)

13% (56)

VF only

All rhythmsNot reportedKing County"

EMTs and paramedics

Pittsburgh"

Paramedics

Milwaukee"

EMTs and paramedics

Not reported VFATT only

Witnessed only All rhythms

Coarse VF

Not reported All rhythms Bys CPR=472Michigan/Ohio"
communities (EMTs
and paramedics)

King County"

EMT-Ds and paramedics

Late CPR=1,367

Bys CPR=726

Late CPR=1,317

Bys CPR=579

Late CPR=718

Bys CPR=157

Late CPR=225

Bys CPR=65

Late CPR=130

Bys CPR=47

Late CPR=50

Bys CPR=985

Late CPR=2,036

Bys CPR=53

Late CPR=133

5% (64)

27% (196)

13% (177)

32% (186)

22% (158)

22% (34)

6% (13)

20% (13)

9% (12)

15% (7)

8% (4)

10% (98)

5% (109)

30% (16)

14% (19)

All rhythms

Witnessed only All rhythms

Witnessed only VF onlyYork/Adams, Pa."

EMTs and paramedics

Tucson, Ariz.^

EMTs and paramedics

West Yorkshire^^

Ambulance personnel

Belgium^'

Ambulance Personnel

Houston^

EMTs and medics

Witnessed only All rhythms

Not reported All rhythms

Not reported All rhythms

Unmomtored VF/VT

EMT, emergency medical technician; EMT-D, emergency medical technician trained to defibrillate; VF, ventricular fibrillation; VT,
ventricular tachycardia; Bys, bystander; CPR, cardiopulmonary resuscitation.
*Odds ratio is not a simple ratio of survival rates. It is calculated as the odds of surviving with bystander CPR (number discharged alive

divided by number who die) divided by the odds of discharge alive for people who received late CPR (number discharged alive divided by
number who die).

tion Registry has noted that the quality of bystander
CPR is difficult to evaluate.^s In Belgium the most
common bystander CPR errors were omission of
mouth-to-mouth ventilations, which occurred 46% of
the time, and omission of chest compressions, which
occurred 17% of the time.®^ Outcomes were signifi
cantly better when rescuers performed both ventila

tions and chest compressions, compared with venti
lations alone or compressions alone.^s
Another approach to early CPR is the concept of

targeted CPR training.io-^^-^-^"'' Such pro^ams are
for persons who have an increased likelihood of
having to perform CPR, including middle-aged per
sons, residents and staff of senior centers, survivors of
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niyocardial infarction, and family members of persons
identified as having cardiac arrest risk factors. These
programs are slowly becoming more widespread and
represent an important change in the focus of CPR
training. Much CPR training in the United States
focuses on the young, especially school-age children
and young adults,^^ who are easy to train and show
energetic interest. However, they are not likely to
witness a cardiac arrest or to take a CPR course. They
do, of course, become the "future" performers of CPR
as they enter the age group where risk increases.
Cardiac arrest victims are typically aging men, who live
at home® '®® and are usually poorly edueated and
nonprofessional.®' In King County, Washington, the
average age of cardiac arrest patients is 65 years; 77%
of cardiac arrests happen at home, and 75% of the
victims are men.®'®2 Therefore, persons with the high
est likelihood of witnessing a cardiac arrest and being
called upon to perform CPR are those living with or
closely associated with middle-aged men. Regardless
of age, the prognosis for persons resuscitated from
cardiac arrest, even the elderly (those over 70 years
old), is e:xcellent.M.®4 Unfortunately, few middle-aged
women in the United States have received formal
CPR training, and those who have received training
seldom live with high-risk patients.'"-" In one survey
of people trained to perform CPR, only 7% lived with
family members known to have heart disease.'"
A final method to achieve early CPR is dispatcher-

assisted CPR instruction, programs in which emer
gency telephone dispatchers offer CPR instructions
to persons who call to report a cardiac arrest.^'.^s-e?
Delivery of instructions and performance of a com
plete CPR cycle of 15 chest compressions and 2
ventilations can be accomplished in 3-4 min-
utes,5i.65.67 even by persons who have never received
CPR training. Telephone instruction also improves
the quality of CPR performed by persons with prior
CPR training in manikin simulations.22.67 Panicked
bystanders can be calmed and directed by dispatchers
and encouraged to perform CPR, despite their alarm
at the sudden sight of a loved one who is cyanotic and
breathless. With this program, plus other educational
efforts, the percent of cardiac arrests in which CPR
was initiated by bystanders in King County, Washing
ton, has increased from 30% in 1980 to 60% in 1988
(unpublished data).

The Early Defibrillation Link
The purpose of early defibrillation is to reestablish

a normal spontaneous rhythm in the heart. Several
new approaches can help achieve early defibrillation;
• Automated defibrillators used by the first re

sponding emergency personnel
• Automated defibrillators used by community

responders, that is, persons whose usual occu
pation or training does not require responding
to emergencies

• Home defibrillation programs for high-risk
patients

• Transtelephonie defibrillation

The rationale for early defibrillation emerges from
data that demonstrate that almost 85% of persons
with ambulatory, out-of-hospital, primary cardiae ar
rest experience ventricular tachyarrhythmias during
the early minutes after collapse.® In one report 157
ambulatoiy (not hospitalized) patients experienced
fatal arrhythmias during continuous cardiac monitor
ing.® The initial dysrhythmia in 62% of patients was
ventricular tachycardia that quickly evolved to ven
tricular fibrillation, in 8% the dysrhythmia was pri
mary ventricular fibrillation, and in 13% it was tor-
sades de pointes. The duration of the ventricular
tachycardia that preceded the ventricular fibrillation
ranged from a few seconds to several minutes. This
study involved a select population of patients who
had some indication for ambulatory cardiae monitor
ing. Nevertheless, the rhythms they experienced are
probably representative of the usual initial rhythms
of the sudden cardiac arrest victim.
In prehospital studies, the rhythm of arrest cannot

be identified until emergency personnel arrive with a
defibrillator/monitor, 4-8 minutes later. In these
studies the percent of people in ventricular tachyar
rhythmias was lower, at 60% or less.22,62 even
tual survivors emerge from the group of people who
remain in ventricular fibrillation when emergency
personnel arrive. For example, in King County,
Washington, over 92% of cardiac arrest survivors
were from this group,® and over 80% in Houston.22

Additional evidence about the importance of early
defibrillation comes from cardiac arrest experiences
in supervised cardiac rehabilitation programs. On the
rare ocxasion when a person in such a program
experiences cardiac arrest, it is witnessed, CPR is
started immediately, and defibrillation is performed
within minutes. Fletcher and Cantwell®^ reported five
cardiac arrests in a medically supervised exercise
program; all were resuscitated. HaskelF" reported
that among 13,570 patients in 30 exercise centers, 50
cardiac arrests occurred and 42 (84%) were resusci
tated. Hossack and Hartwig^' observed 2,464 people
in a supervised cardiac rehabilitation program over a
13-year period. In this group 25 men suffered a
cardiac arrest, and all 25 (100%) were successfully
resuscitated. Van Camp and Peterson^^ summarized
the experience in 167 cardiac rehabilitation pro
grams; 21 cardiac arrests occurred, and personnel
resuscitated 18 (86%) without neurologic sequelae.
The type of rhythm at arrest in these series was not
reported, but sudden arrest during exercise suggests
that the large mryority of these patients were in
ventricular fibrillation. Overall, of 101 cardiac arrests
in these reports, staff members resuscitated 90 (89%)
of the victims. This is the highest survival rate
reported among defined population groups, and it
confirms the Value of immediate efforts in early CPR
and defibrillation.

In England, general practitioners, the most fre-
queiit responders to patients with chest pain and
cardiae arrest, have observed that early defibrillation
alone produces successful resuscitations.22 Many pa-
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tients in Britain call their general practitioner during
the early stages of a myocardial infarction. About 5%
of these patients experience a cardiac arrest after the
physician arrives."''''''^ The British Heart Foundation
donated 78 defibrillators to 25 general practices and
reported on the experiences after 1 year.''^ A total of
19 patients suffered cardiac arrest in the presence of
a general practitioner who had a defibrillator: 13
(68%) were in ventricular fibrillation, nine were
successfully resuscitated outside the hospital, and six
were discharged from the hospital.^

In the earliest prehospital programs,33-35,42,76-86
only paramedics provided defibrillation. In most
studies of paramedic-only systems, the time between
collapse and arrival of paramedics averaged more
than 12 minutes. These programs therefore generally
provide what is more correctly termed late defibrilla
tion. Consequently, the reported survival rates for
these systems have been modest, ranging from 7% to
18% for all rhythms.®' Researchers in the early 1980s
demonstrated the ability of personnel less well
trained than paramedics, namely, emergency medical
technicians (EMTs), to successfully use defibrilla-
tors.®®-'! Early defibrillation programs implemented
for firefighters and minimally trained EMS first re-
sponders spread slowly, more often because of im
plementation barriers and administrative inertia than
from doubt of clinical efficacy.^'3
The proposals to allow less well trained emergency

persoimel to operate defibrillators initially provoked
controversy, but most concerns have since disap
peared. Cbnceptually, early defibrillation programs
represented the transfer of what was a medical act—
diagnosis of the rhythm and operation of a defibrilla
tor—into the hands of nonphysicians. Some authori
ties accepted the transfer of skills to paramedics.
However, many authorities hesitated to permit de
fibrillation by less well trained emergency personnel.
Rational reasons for this hesitancy vanished by the
late 1980s with widespread acceptance of the principle
of early defibrillationi-^o^ and the success of auto
mated external defibrillators.'^'^ Regrettably, in Ger
many, France, Japan, and other countries, medicole-
gal factors still prevent implementation of early
defibrillation programs by nonphysicians.
The principle of early defibrillation holds that the

professional rescuer who arrives first at the scene of a
cardiac arrest should carry a defibrillator and be
trained to operate With few exceptions, the
defibrillator should be automated and exter
nal.'^,94,96-102 Automated external defibrillators are

highly accurate'®'"-!"!-''" and eliminate the need for
training in the complex skills of rhythm recognition.
The operator simply attaches the defibrillator's ad
hesive electrodes to the chest of the person thought
to be in cardiac arrest. When activated by a single
control, the device analyzes the rhythm, and if ven
tricular fibrillation or tachycardia is present, the
device either charges and delivers a shock (automatic
devices) or indicates to the operator that a shock is
needed (semiautomatic, or shock-advisory, de

vices). With shock-advisory devices, the opera
tor delivers the shock by pushing a second con
trol.!"^-!"® This simplicity of operation decreases the
time and expense of initial training and continuing
education and markedly increases the number of
persons who can operate the devices. Clinical studies
also show that systems using automated defibrillators
can deliver the first shock up to 1 minute faster than
conventional defibrillators because of the speed with
which these devices can be attached and with which

they operate.'®'"
Each year more communities in the United States

allow the use of both automated and conventional

defibrillators by EMTs and by less trained personnel
called responders, a term that refers specifically to
persons who have completed a 40-hour course. The
term can refer to a much larger group of public safety
employees, including firefighters, ambulance person
nel, part-time emergency volunteers, police ofiicers,
highway patrol personnel, security guards, merchant
marine sailors, and airline, railroad, and other public
transportation vehicle crews.
Automated defibrillators are used by first respond

ers around the world,!"' !"® early defibrillation
programs in Scotland,^ Denmark,'"' England,® West
Berlin,!"'-!"® Norway,!'" Sweden,'*^ Australia,'" Sin-
gapore,!!2 Finland, Belgium, and many other coun
tries. By 1988, 37 states in the United States had
passed legislation permitting early defibrillation by
EMTs and, in some states, basic first responders.''^
An additional 10 states planned to initiate .similar
programs in 1989.!!3 Many communities permit
first-responder (usually firefighter) defibrillation,
including Houston; Dallas; Memphis; San Fran
cisco; Salt Lake City; Seattle; King County, Wash
ington; and Eugene-Springfield, Oregon.!"'-"^-"®
The International Association of Fire Chiefs has

endorsed this concept and has started an initiative
called which has the goal of equip
ping all fire department emergency response vehi
cles with automated defibrillators by the year 2000.
The fire chiefs adopted this concept not only out of
concern to provide effective care for all citizens but
also concern for the well-being of their personnel.
Surveys of firefighter deaths have noted that the
majority of on-duty deaths are due to sudden
cardiac arrest.'"-"®

How effective are programs in which defibrilla
tors are given to EMTs and first responders? Vari
able degrees of success have been observed in
clinical studies thus far. The published survival
rates for systems whose prehospital response teams
consist only of EMTs trained in defibrillation range
from 6% to 26% for patients found to be in
ventricular fibrillation.^^-®®-®'-!"-"! xhe most im
portant comparison, however, is between the sur
vival rate in communities before and after institu

tion of an early defibrillation program. In suburban
communities in King County, Washington, for ex
ample, the survival rate for patients in ventricular
fibrillation increased from 7% to 26%.®® Similarly,
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Table 2. Effectiveness of Early Defibrillation Programs: Survival
From Ventricular Fibrillation

Before early After early Odds ratio for
defibrillation defibrillation improved survival*Location defibrillati

KingCountyK« 7% (4/56)
Iowa« 3% (1/3J)

Southeastern

Minnesota"' 4% (1/27)
Northeastern

Minnesota" 3% (3/118
Wisconsin!" 4% f32/89

7% (4/56)

3% (3/118

26% (10/38)

3% (1/31) 19% (12/64)

4% (1/27) 17% (6/36)

) 10% (8/81)
4% (32/893) 11% (33/304)

The odds ratio is not a simple ratio of survival rates. It is
calculated as the odds of surviving after an early defibrillation
program (number who live divided by number who die), divided by
the odds of surviving before an early defibrillation program
(number who live divided by number who die).

in communities in Iowa it increased from 3% to
19%.^ In southeastern Minnesota the survival rate
was 4% without EMT defibrillation and 17% with
such a program,"® whereas in northeastern Minne
sota the survival rate was 2.5% without and 9.9%
with EMT defibrillation.''^ When an early defibril
lation program was started in certain Wisconsin
communities, the survival rate rose from 3.6% to
6.4% for all cardiac arrests and was 11% for
patients initially noted to be in ventricular fibrilla
tion (Table 2).122 it is important to note that these
programs should maintain and increase initial im
provements in survival rates as experience and
competency improve over time.
Home and community responder defibrillation pro-

gran^. Two other techniques advocated to help
achieve early defibrillation are home defibrillation
programs for high-risk patients and early defibrilla
tion by community responders. Community respond-
ers include public safety workers or laypersons who
may have a perceived duty to respond to an emer-
gency.®«d23-i25 Although these approaches have been
under evaluation for several years, their specific ef
fects on community-wide survival rates from cardiac
arrest have not been detennined.123 Moore et al'^s
observed that of 95 survivors of ventricular fibrillation,
only 63 (66%) were eligible for a home defibrillator,'
and oifiy 38 of 47 (81%) persons approached agreed to
participate. This suggests that approximately half
(0.66x0.81) of ventricular fibrillation survivors would
receive the device and appropriate training. McDaniel
et ab27 also experienced recruitment problems in a
similar home-defibrillation study. Only 8% of survi
vors of acute myocardial infarction participated in
their study. The reasons for low participation included
patients living alone, patients discharged to nursing
homes, patients having no telephone, resuscitation
considered medically inappropriate, implantation of
automatic internal defibrillators, residence outside the
study are^, no perceived chance of repeat cardiac
arrest, religious objections, and elimination from the
study at the demand of personal physicians. 126,127

Nevertheless, enough experience has accumulated
to establish the feasibility of training family members

of high-risk patients and community responders to
use automated defibrillators. "6-129 Despite some de
cline in skill retention and performance, family mem
bers and lay responders can remember most training
and retain the skill for up to 1 year and can use the
device at the moment of cardiac arrest of a family
member or coworker.'Ts
So far, only limited clinical experience demon

strates the practicality and effectiveness of home and
community responder defibrillation programs.
Chadda et al"o reported a case series of 30 patients
with witnessed cardiac arrest. Lay persons used au
tomated defibrillators before the arrival of trained
emergeney personnel. Rescuers resuscitated eight of
these patients to an organized rhythm associated with
spontaneous circulation. Five were discharged from
the hospital. Swenson et al'^i reported a series of 48
high-risk patients where the research team trained
family members to operate automated defibrillators.
Five cardiac arrests occurred in this series. The
trained home responders used the automated de
fibrillator four times, and three patients had success
ful restoration of circulation.

Researchers from King County, Washington, how
ever, have experienced less positive results with
homei32 and community responder defibrillation. 128
Eisenberg et ali32 placed automated defibrillators in
the homes of 59 persons who had survived prehospi-
tal cardiac arrest. Ten cardiac arrests occurred; home
responders used the device in six patients. Only two
patients were in ventricular fibrillation. One of the
two patients was resuscitated but survived only a few
months with residual neurological deficits. In another
King County study, researchers placed 14 automated
defibrillators in a variety of community settings and
trained 146 lay people working in those settings to
operate the device.'2® Only three cardiac arrests
occurred. Recognition and operation errors pre
vented proper attachment and use of the defibrillator
for all three patients. However, manufacturers have
since developed simpler, lighter, and more sophisti
cated automated defibrillators with more user-
friendly protocols and simpler placement of elec
trode pads. Researchers may achieve better results if
they conduct future studies with the currently avail
able devices.
In contrast, several other studies have achieved

better results when automated defibrillators were
placed with community responders. Weaver et al"3
trained 160 security personnel at the 1986 World's
Exposition in Vancouver, British Columbia, to oper
ate an automated defibrillator in the event of a
cardiac arrest. There were five cardiac arrests among
22.1 million visitors. Rescuers used automated exter
nal defibrillation on each victim, two of whom were in
ventricular fibrillation. Automated external defibril
lation was successful in both patients, and sustained
circulation returned. Both patients were moving and |
semiconscious by the time emergency personnel ar
rived. In England researchers placed automated ex
ternal defibrillators on long-distance aircraft of an
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international air carrier.'^ This preliminary study
ceased when another company purchased the air
carrier, but senior cabin attendants trained with great
enthusiasm. Several other airlines are likely to imple
ment similar programs in the near future. In London
researchers trained conductors at several British Rail
stations to operate automated defibrillators. There
are early anecdotal reports of successful resuscita
tions. High-risk or isolated industrial settings rep
resent another interesting target group for imple
mentation of early defibrillation programs. Safety
personnel have, for example, placed and successfully
used automated external defibrillators on oil plat
forms in the North Sea, at electricity plants, and on
passenger cruise ships and merchant marine ves-
sels.95,100,110,130

Future research will help establish the exact role of
these innovative approaches. However, clinical evi
dence is insufficient to support widespread home
placement of automated external defibrillators with
high-risk patients. The evidence is more encouraging
for busy public places such as airports, railway sta
tions, convention centers, major hotels, and large
public assemblies, and high-risk or remotely located
industries with trained safety personnel.
Transtelephonic defibrillation. Transtelephonic

defibrillation is a recently introduced method to
provide early defibrillation.i^s-ia? However, it should
not be classified with automated external defibrilla
tion. In transtelephonic defibrillation a trained family
member or other companion attaches adhesive mon-
itor/defibrillator pads to a person with cardiac
complaints or in cardiac arrest. The defibrillator
pads are attached through cables to a home unit
that then transmits the rhythm by telephone cir
cuitry (either hard-wired or cellular) to a remote
base station. Emergency personnel at the base
station interpret the rhythm and make the decision
to deliver a shock. Base station controls can be used
to charge the home defibrillator unit and deliver the
shoek. A two-way speaker phone provides simulta
neous voice communication between the home and
the base statioii.

Researchers have confirmed this eoncept of re
mote defibrillation in hospital settings.i^-"^ physi
cians have attached the device to patients in one
hospital location (usually a coronary care unit for
elective cardioversions) and operated it from an
other. This approach offers potential advantages over
automated external defibrillators when used in the
home setting, including two-way voice communica
tion, automatic dialing of 911, and transfer of deci
sion making to emergency personnel."® Although
approved for clinical use, clinical experience con
firming the effectiveness of prehospital transtele
phonic defibrillation is limited to a single patient,
widely reported in the lay press."^ It remains to be
seen whether transtelephonic defibrillation will be
considered cost-effective and put to major practical
use. This doubt is especially valid since clinicians
have already confirmed the ability of automated

external defibrillators to interpret rhythms and de
liver shocks satisfactorily.

The Early Advanced Cardiac Life Support Link
In many instances CPR and defibrillation alone do

not achieve or sustain resuscitation. The unique
interventions of the early advanced cardiac life sup
port link —endotracheal intubation and intravenous
medication —are necessary to further improve the
chances of survival. In the United States, paramedics
provide advanced cardiac life support for prehospital
cardiac arrest patients.^'^' Paramedics receive 1,000-
3,000 hours of classroom training and field instruc
tion and can provide intubation, defibrillation, and
intravenous medications.
EMS systems in other countries provide many

models of care. Some are more innovative than those
used in the United States. There are no paramedics
as such in Europe. Ambulance personnel in the first
responding units are sometimes provided with exten
sive training, which may be from 400 to 500 hours. In
Oslo, for example, ambulance personnel (equivalent
to US basic EMTs) are taught to perform endotra
cheal intubation. In Holland a registered nurse who
can operate a manual defibrillator arrives on more
than 80% of the first-responding ambulances. Other
systems, such as that in Goteborg, Sweden, use a
second responding unit manned by specially trained
nurses on 24-hour duty, similar to a US paramedic
unit. Physician-manned mobile coronary care units
are also common.

In other locations, especially in France, Israel, and
Germany, and to a much lesser extent in England,
Australia,'*^ and Finland, emergency physicians (called
ambulance doctors) provide advanced cardiac life sup
port, They respond in specially equipped vehicles,
known as doctor-manned ambulances. Systems in the
United States, however, abandoned programs with
physicians or nurses on ambulances years ago because
physieian-staffed ambulances in the United States
were considered an inefficient use of physician re
sources. In addition, paramedics can perform the
same functions with comparable effectiveness.^^

Physician-staffed ambulances in Europe, however,
may well be more cost-effective than they are in the
United States, depending on relative operating costs,
professional salaries, population density, and com
bined services such as air rescue. In Norway, for
example, nine doctor-ambulance units combined
with helicopter services respond effectively to about
4,500 patients a year in a population service area of 4
million people. These units depend on public sub;
scriptions and have been quite popular. In Australia
several states and localities use a single-layer ambu
lance response. The ambulance training, however,
includes both early defibrillation and administration
of up to 20 drugs (but not intubation). The guiding
prineiple in all systems, no matter how organized, is
to provide the necessary treatment to the patient in
the most timely and cost-effective maimer.
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3. Range of Rates of Survival to Hospital Discharge for All Cardiac Arrest Rhythms and for Ventricular
Fibrillation by System Type*

System type

EMT/AMB only

EMT/AMB-D

Paramedics/doctors only

EMT/AMB+paramedics/doctors

EMT/AMB-D+paramedics/doctors

Survival: all Weighted Survival: ventricular
fibrhythms

2-9%

4-19%

7-18%

4-26%

13-18%

average

5%

10%

10%

17%

17%

rillation

3-20%

6-26%

13-30%

23 -33%

27-29%

Weighted averages
for survival

EMT/AMB, Basic emergency medical technicians or ambulance personnel."'33.r?,78,88,9o,i22.i42,i52.i53
EMT/AMB-D, Emergency medical technicians or ambulance personnel who are trained to defibrillate," .88,90,119,122
Paramedics/doctors only, Ambulance vehicles staffed with paramedics or doctors.'J^-^''''-®*
EMT/AMB-(-paramedics/doctors, Ambulance vehicles staffed with basic emergency medical technicians or ambu

lance personnel plus second response vehicles staffed with paramedics or doctors.^^'^®-"'""'i5^-'58
EMT/AMB-D-I-paramedics/doctors. Ambulance vehicles staffed with emergency medical technicians or ambulance

personnel who are trained to defibrillate, plus second response vehicles staffed with paramedics or doctors 89.'43
*Data from 31 locations.

Defibrillation and advanced cardiac life support.
Observers classically have eonsidered defibrillation a
part of advanced cardiac life support care. Now,
however, early defibrillation is a separate link in the
chain of survival. EMTs and other early respond-
ersii3 share this skill with paramedics, physicians, and
nurses. Still, in view of the simultaneous therapies
employed during a resuscitation attempt, it is difficult
to separate the value of defibrillation from the value
of intubation and intravenous medications.
What incremental benefit can be derived from

these advanced procedures compared with defibril
lation alone? Evidence from different locations, with
different emergency response systems, sheds some
light on this question. Differences in survival rates
exist between a system that provides only early
defibrillation and a system that provides both early
defibrillation and early advanced cardiac care. These
differences may indicate the additional benefit of
advanced cardiac life support. In Iowa, for example,
small communities that have provided early defibril
lation without prehospital advanced cardiac life sup
port care have achieved a ventricular fibrillation
survival rate of 19%.^ Meanwhile, suburban King
County, Washington, which uses a tiered system
(early defibrillation crews followed by advanced car
diac life support crews), has achieved an even greater
survival rate. This system reports a 29% survival rate
for patients with witnessed ventricular fibrillation
arrest.89 Emergency personnel resuscitated about
30% of persons who survived with defibrillatory
shocks alone, either from emergency medical techni
cians trained to defibrillate (EMT-Ds) or from para
medics. These people did not require subsequent
intubation or intravenous medications.
The average survival rate for EMT-D-only systems

has been 16%''3-9o."9.i7o.i42 (see Table 3). This rate
refers to patients in witnessed cardiac arrest and in
ventricular fibrillation. This is significantly lower than
the average ventricular fibrillation survival rate of
29% in combined EMT-D and paramedic sys-
tems.®''i''3 Paramedic-only systems have an average
survival rate of 17%, almost exactly the same survival

rate as EMT-D-only systems.^^-^s.ve-se Paramedic-
only and EMT-D-only systems average the same
survival rate for a specific reason. In paramedic-only
systems all advanced cardiac life support interven
tions (defibrillation, intubation, and administration
of medications) are performed, but performed late.
Only basic CPR and defibrillation are performed in
EMT-D-only systems, but these interventions are
performed much earlier.
These observations confirm that a considerable

portion of all survivors are alive because of early
defibrillation alone. These data also imply the impor- (
tant additional value of intubation and intravenous
medications. Researchers think that these interven
tions not only promote return of spontaneous rhythm
and circulation but also stabilize and maintain pa
tients during the immediate postresuscitation period.
Ventricular fibrillation survival rates in EMT-D-only
systems (Table 3) can be compared with survival
rates of tiered EMT-D/paramedics systems. Such a
comparison hints at the relative value of these two
system types. The table shows that EMT-D systems
alone resuscitate about half of all potential ventric
ular fibrillation survivors.

Systems already staffed with paramedics or, as in
Europe, with doctor-manned ambulances should
consider the addition of a basic EMT- or ambulance-
defibrillation program, which may significantly in
crease the ventricular fibrillation survival rate. How
ever, no system should delay the start of an early
defibrillation program because of the absence of
paramedics or doctor-manned ambulances. In fact,
some pararaedic-onljri7 or doctor-manned systems^-m
have such long response times and such poor outcomes
that they may be abandoned in favor of or supple
mented by early automated defibrillation.
Resources may prevent establishment of a tjered

response system that includes first-responder de
fibrillation as well as paramedics. In these circum
stances, first-responder defibrillation, rather than (
paramedics alone, is probably the most efficient
method to improve survival from cardiac arrest. For
locations without an effective method of rapid deliv-
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ery of prehospital defibrillation, the rational ap
proach is to start with first-responder automated
defibrillation. Innovative leaders in such locations as
Japan,''" Scotland,^ Singapore, England,® Nor
way,"" Australia,'"-'''® Sweden,^® and Hong Kong'"*®
have all abandoned inappropriate plans to institute
or continue paramedic systems. Instead, these pro
grams are going directly to the more efficient and
more effective approach of automated defibrillation.

Commentary

What is the maximum practical survival rate? The
number of people resuscitated from sudden cardiac
death by emergency personnel is not known. Nor is
it known how many people can be resuscitated with
a reasonable chance of surviving and remaining
neurologically intact. Cardiac disease, in general, is
the single greatest cause of death in the United
States.22.i'»7 For the adult American population,
epidemiologists have estimated the annual inci
dence of out-of-hospital sudden cardiac arrest at
about 1 in 1,000 per year.'''^ Other statistics from
the American Heart Association are often quoted:
1.5 million "generic" heart attacks per year in the
United States, of which 25%, or 350,000-400,000,
die out of the hospital. Though no national
averages are available on the proportion of people
who survive out-of-hospital cardiac arrests, current
estimates suggest that no more than 1-3% of
victims live to be discharged from the hospital. The
true percentage is probably even less.'^

It could be argued that the highest survival rates
currently reported for out-of-hospital cardiac arrests
are a reasonable target for all locations. While
achievements of such survival rates are not practical
in every community, this approach does expose the
gap between what a community does achieve and
what is possible. The highest published rates come
from sophisticated urban/suburban systems like King
County, Washington,®^ and Seattle.'''® Both can be
described as mature EMS systems. Over the past
10-15 years these locations established strong links
in the chain of survival. The annual survival rates for

King County, Washington, from 1976 through 1987,
fluctuate between 15% and 20% for all cardiac

arrests and 25-30% for all patients in ventricular
fibrillation (Figure 2). These overall survival rates,
however, have remained moderately stable despite a
number of system interventions, such as EMT de
fibrillation with manual defibrillators,®® EMT de
fibrillation with automated defibrillators,®® dispatch
er-assisted CPR,®' and transcutaneous pacing.'"'
Therefore, this level of ventricular fibrillation sur
vival may represent the practical limits for prehospi
tal emergency care.
How many people would survive if all emergency

medical systems in the United States approached the
hypothesized maximum survival rate of 20% that
occurs in these mature EMS systems? If an estimated
3% survival rate'"* is applied to the presumed annual
400,000 cardiac arrests, approximately 12,000 people

H—aiMiaMaiEiiM
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Figure 2. Ventricular fibrillation survival rates over time.
Percentage of people in nontraumatic cardiac arrest with
initial rhythm ventricular fibrillation who survive to hospital
discharge. Data from King County, Washington, Division of
Emergency Medical Services, Seattle-King County Depart
ment of Public Heabh, Seattle.

per year now survive out-of-hospital cardiac arrest.'"'
A 20% survival rate for this population of nontrau
matic cardiac arrest patients would yield 80,000
survivors, or an additional 68,000 people. The Amer
ican Heart Association estimates that nationwide

implementation of all life-saving emergency cardiac
care mechanisms in each community may save be
tween 100,000 and 200,000 lives annually in the
United States.' Without proper implementation of a
full prehospital care system, however, emergency
services cannot achieve such rates. People not resus
citated before hospital arrival rarely survive.'®"-'®'

Design Imitation?

Is it possible for EMS systems to imitate the
design of more successful locations and thus
achieve the same survival rates? Table 3 summa

rizes data published on cardiac arrest survival from
many cities worldwide.* These data show marked
variation in survival rates among the different types
of EMS systems, ranging from 5% to 17% survival
for patients in all cardiac arrest rhythms and from
12% to 29% for patients specifically in ventricular
fibrillation.

Simple structural imitation of successful EMS
organizations, however, does not always succeed.
Even in locations with similarly structured EMS
systems, marked differences in t)ie observed sur
vival rates persist. For example, studies from 15
different paramedic-only or doctor-manned ambu
lance systems (Table 3, row C) reported survival
rates from 7% to 18% for all rhythms and from 13%
to 30% for ventricular fibrillation.®-®®"®®-'®-®® Table
3 summarizes results from nine EMT-paramedic
systems (row D). These systems display the same
wide variations.®®-®®-®'-'"'-'®""'®®

"References 31, 33-35, 38, 39, 43, 76-90, 101, 119, 120, 142.
143, 152-158.
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It is unclear exactly why these differences occur
within the same types of systems. Part of the expla
nation is that definition of terms and reporting of
data are not standardized.'59 While some researchers
have proposed uniform reporting systems, many oth
ers have pointed to the need for an international
standardized nomenclature.'®"35.39,87.i59,i6o Regard
less, part of these differences may very well be due to
variable effectiveness or lack of EMS medical lead
ership and direction.'S'-iw

It can also be argued that similarly constructed
systems have different survival rates because they
differ in how well they develop and implement each
link in the chain of survival.s'.i".'®^ This appears
particularly true for early initiation of CPR and early
arrival of personnel trained to operate a defibrillator.
Many cities in the United States, for example, estab
lished a strong link for early advanced life support by
starting paramedic services at great expense and
effort.33-35.76-86 Most of these paramedic-only sys
tems have achieved disappointingly low survival
rates. In part this is because citizens in these loca
tions seldom attempted to perform CPR. In addition,
long paramedic response times, in the absence of an
early defibrillation program, precluded early defibril-
lation and early advanced care. In paramedic-only
systems, paramedics are generally preoccupied with
many other minor emergencies and consequently are
less available (and less skilled) to deal with cardiac
arrest patients.i®^
To strengthen the early CPR link in the chain of

survival, several EMS systems have mounted exten
sive CPR campaigns. They have trained a large
percentage of the population in hasic CPR skills.
Unfortunately, these systems also have observed di
minished survival rates because they failed to provide
an emergency medical service with rapid defibrilla
tion and rapid advanced life support.'®'39.43,78,i53,i55
Enhancements of early CPR programs, such as tar
geted CPR trainingio^3-59 and dispatcher-assisted
CPR programs,51.65.67 ^ill also fail if defibrillation
does not pccur soon after collapse.

Conversely, ̂ tems that have established early de
fibrillation programs by training their less advanced
ambulance personnel to use defibrillators^3.9o,ii9,120.142
may e^rience low success rates if they do not also
train citizens to recognize cardiac arrest early or to call
the emergent^ service immediately. The defibrillator
will not arrive quickly enough if the EMS system is not
called unmediately, if local ambulances or first-re-
sponder units are not equipped with defibrillators, or if
managers do not strategically deploy emergency re
sponse vehicles with defibrillators.

Responsible people must apply continuous quality
improvement concepts to each link in the chain of
survival. In early CPR, for example, it is not only a
matter of the number of people who are trained.
Systems can achieve better results by targeting the
right groups and evaluating training programs, short-
term results, and long-term trends. Automated de
fibrillators must be placed, then complemented with

carefully planned training and follow-up programs
and close medical control of the system, including
individual case reviews and overall data management
programs. Without these quality improvement meth
ods, a system will not realize the full benefit of any
new organization.

Summary
The chain of survival concept embodies standard

principles of system management. The phrase re-
statesi<'7 the familiar emergency medical services
continuum pioneered by Peter Safar, who coined the
term life support chain^^s Other authors have re
ferred to the concept with various phrases.i.3.2o.23.i4o
As a pedagogic construct, it emphasizes that there
are no easy, single-step approaches to improving
survival from cardiac arrest.'66.167

Early access to the EMS system ensures early
CTR, defibrillation, and advanced care. Early access
is easiest to achieve with 911 systems and widespread
community education and publicity. Instructors may
also teach early access during citizen CPR classes.
Early CPR helps patients by slowing the process of
dying, but its effectiveness disappears within minutes,
and defibrillation must soon follow. Early recognition
and early CPR are best achieved when citizens are
well informed about cardiac emergencies and well
trained in CPR. The earliest possible delivery of
defibrUlation is critical and almost by itself is suffi
cient for many victims of sudden cardiac death.

Defibrillation has therefore emerged as the single
most effective intervention for patients in nontraumatic
cardiac arrest. Automated external defibrillators help
to accomplish this goal and permit widespread imple
mentation of a variety of early defibrillation programs.
Early advanced care helps those who do not immedi
ately convert to an organized cardiac activity or who do
not achieve a spontaneous circulation following early
defibrillation. Advanced care allows the highest possi
ble survival rate throu^ respiratory and antiarrhythmic
stabili^tion and monitoring of patients in the piost-
resuscitation period.
At present, early CPR and rapid defibrillation,

combined with early advanced care, can result in
long-tem survival rates for witnessed ventricular
fibrillation as high as 30%. Researchers have ob
served that neurological and psychological recovery
from cardiac arrest depends on the time within which
these critical interdependent treatment modalities
are delivered.22.i69 Therefore, high resuscitation rates
will also lead to a high percentage of patients who
recover to the neurological level they had before
their arrest.

The future of the chain of survival wUl be highly
dependent on multicenter cooperative studies of
cardiac arrest in both in-hospital and out-of-hospital
settings. 150.162.170 ju addition to scientific research,
the training of those responsible for implementing
and inaintaining the chain of survival must become a
priority.i5o.i62.i64 por emergency medical services the
challenge is to develop programs that will allow
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recognition, access, bystander CPR, defibrillation,
and advanced care to occur as quickly as possible.
Ideally systems should deliver these interventions
within moments after sudden death victims collapse.
Achievement of such a goal requires the deployment
of multiple, properly directed programs, within an
EMS system. Each program should lend strength to
the chain of survival, thereby enhancing successful
recovery and long-term survival.

Recommendations

The Advanced Cardiac Life Support Subcommit
tee and the Emergency Cardiac Care Committee of
the American Heart Association recommend that all

communities take the following actions to strengthen
their Chain of Survival:

1. Early Access

• All communities should implement an enhanced
911 system.

• All communities should develop education and
publicity programs that focus on cardiac emer
gencies and a proper response by citizens.

2. Early CPR

• Communities should continue to vigorously
implement and support community-wide CPR
training programs.

• Community CPR programs should emphasize
early recognition, early telephone contact with
the EMS system, and early defibrillation.

• Community CPR programs should develop and
use training methods that will increase the like
lihood that citizens will actually initiate CPR.

• Communities should adopt more widespread
and effective targeted CPR programs.

• Communities should implement programs to
establish dispatcher-assisted CPR.

3. Early Defibrillation

• All communities should adopt the principle of
early defibrillation. This principle applies to all
personnel who are expected, as part of their
professional duties, to perform basic CPR: they
must carry an automated external defibrillator
and be trained to operate it.

• Health professionals who have a duty to re
spond to a person in cardiac arrest should have
a defibrillator available either immediately or
within 1-2 minutes.

• Responsible personnel should authorize and
implement more widespread use of automated
external defibrillation by community responders
and allied health responders.

4. Early Advanced Life Support

• Advanced life support units should be com
bined with first-responding units that provide
early defibrillation.

• Advanced life support units should develop
well-coordinated protocols that combine rapid

defibrillation by first-responding units with rapid
intubation and intravenous medications by the
advanced cardiac life support units.

Acknowledgments

Over the years many people have contributed to
the chain of survival concept. In particular, we want
to mention Professor F.W. Ahnefeld of Ulm, Ger
many, who pioneered the "rescue chain" concept in
emergency medical care in the early 1960s.
The Advanced Cardiac Life Support Subcommit

tee and the Emergency Cardiac Care Committee
thank the following persons for their contributions to
this statement: Mickey Eisenberg, Tore Laerdal, Leo
Bossaert, Stig Holmberg, Thomas R. Heame, Judith
Reid Graves, Allan Jaffe, Mary Newman, Mary Pat
Larsen, and Douglas Austin Jr.

References

1. Standards and guidelines for cardiopulmonaiy resuscitation
(CPR) and emergency cardiac care (ECC). JAMA 1986;255:
2905-2914

2. Graf WS, Polin SS, Paegel BL: A community program for
emergency cardiac care: A three-year coronary ambulance-
paramedic evaluation. JAMA 1973;226:156-160

3. Schwartz L: Pre-hospital care: Field intervention medicine,
in Schwartz OR, Safar P, Stone J, Storey P, Wagner D (eds):
Principles and I'ractice of Emergency Medicine. Philadelphia,
WB Saunders Co, 1986, pp 593-619

4. Hallstrom AP: Improving the EMS system, in Eisenberg MS,
Bergner L, Hallstrom AP (eds): Sudden Cardiac Death in the
Community. Philadelphia, Praeger Pubs, 1984, pp 126-139

5. American Red Cross: Adult CPR. Boston, Mass, American
National Red Cross, 1987

6. Walters G, Glucksman E: Plaiming a pre-hospital cardiac
resuscitation programme: An analysis of communi^ and system
factors in London. /R Coll Physicians Lond 1989;23:107-110

7. Stults KR: Phone first. J Emerg Med Services 1987;12:28
8. Hunt RC, Allison EJ Jr, Yates JG III: The need for improved

emergency medical services in Pitt county. N C Med J
1986;47:39-42

9. Hunt RC, McCabe JB, Hamilton GC, Krohmer JR: Influence
of Emergency Medical Services systems and prehospital
defibrillation on survival of sudden cardiac death victims. Am

J Emerg Med 1989;7:68-82
10. Mandel LP, Cobb LA: CPR training in the community. Ann

Emerg Med 1985;14:669-671
11. Mayron R, Long RS, Ruiz E: The 911 emergency telephone

number: Impact on emergency medical systems access in a
metropolitan saca. Am J Emerg Med 1984;2:491-493

12. Eisenterg M, Hallstrom A, Becker L: Community awareness
of emergency phone numbers. Am J fhtblic Health
1058-1060

13. Cummins RO, Eisenberg MS: Prehospital cardiopulmonary
resuscitation: Is it effective? JAMA 1985;253:2408-2412

14. Thompson BM, Stueven HA, Mateer JR., Aprahamian CC,
Tucker JF, Darin JC: Comparison of clinical CPR studies in
Milwaukee and elsewhere in the United States. Arm Emerg
Med 1985;14:750-754

15. Kowalski R, Thompson BM, Horwitz L, Stueven H, Apraha
mian C, Darin JC: Bystander CPR in prehospital coarse
ventricular fibrillation. Ann Emerg Med 1984;13:1016-1020

16. Kouwenhoven WB, Jude JR, Knickerbocker GG: Closed-
chest cardiac massage. JAMA 1960;173:1064-1067

17. Safar P, Brown TC, Holtey WJ, Wilder RJ: Ventilation and
circulation with closed-chest cardiac massage in man. JAMA
1961;176:574-576

18. Bossaert L, Van Hoeyweghen R, Cerebral Resuscitation
Study Group: Bystander cardiopulmonary resuscitation



AHA Statement Circulation Vol 83, No 5 May 1991

(CPR) in out-of-hospital cardiac arrest. Resuscitation 1989-
17(suppl):S55-S69

19. Cummin.s R, Graves J: Clinical results of standard CPR:
Prehospilal and inhospital, in Kaye W, Bircher N (eds):
Cardiopuimonary Resuscitation. New York, Churchill Liv
ingstone, Inc, 1989, pp 87-102

20. Advanced cardiac life support in perspective, in Textbook of
Advanced Cardiac Life Support. Dallas, American Heart
Association, 1987, pp 1-10

21. Safar P: History of cardiopulmonary-cerebral resuscitation,
in Kaye W, Bircher N (eds): Cardiopuimonary Resuscitation.
New York, Churchill Livingstone, Inc, 1989, pp 1-54

22. Pepe P: Advanced cardiac life support: State of the an, in
Vincent JL (ed): Emergency and Intensive Care. Berlin,
Springer-Verlag, 1990, pp 565-585

23. Putting it all together: Resuscitation of the patient, in
Textbook of Advanced Cardiac Life Support. Dallas, American
Heart Association, 1987, pp 235-248

24. Eisenberg M, Bergner L, Hallstrom A: Paramedic programs
and out-of-hospital cardiac arrest: 1. Factors associated with
successful resuscitation. Am J Public Health 1979;69:30-38

25. Carrington D: Heartstart Scotland: Early defibrillation for
the whole of Scotland, in Proceedings of the 6th World
Congress on Disaster and Emergency Medicine. Hong Kong,
Excerpta Medica, 1989, p 66

26. Pepe P: Presumptive diagnosis of death versus whom to
resuscitate, in Kuehl A (ed): EMS Medical Director's Harui-
book for the National Association of EMS Physicians. St Louis
CV Mosby Co, 1989, pp 275-289

27. Miillie A, Van Hoeyweghen R, Quets A, Cerebral Resusci
tation Study Group: Influence of time intervals on outcome
of CPK. Resuscitation 1989;17(suppl):S23-S33

28. Lund I, Skulberg A: Cardiopuimonary resuscitation by lay
people. Lancet 1976;2:702-704

29. Copley DP, Mantle JA, Rogers WJ, Russell RO Jr: Improved
outcome for prehospital cardiopuimonary collapse with
resuscitation by bystanders. Circulation 1977;56:901-905

30. Thompson RG, Hallstrom AP, Cobb LA: Bystander-initiated
cardiopuimonary resuscitation in the management of ventric
ular fibrillation. Ann Intern Med 1979;90:737-740
Tweed WA, Bristow G, Donen N: Resuscitation from cardiac
arrest: Assessment of a system providing only basic life support
outside of hospital. Can MedAssoc J 1980;122:297-300

32. Giidjonsson H, Baldvinsson E, Oddsson G, Asgeirsson E,
Kristjansson H, Hardarson T: Results of attempted car
diopuimonary resuscitation of patients dying suddenly out
side the hospital in Reykjavik and the surrounding area,
1976-1979. Acta Med Scand 1982;212:247-251
Vertesi L, Wilson L, Glick N: Cardiac arrest: Comparison of
paramedic and conventional ambulance services Can Med
Assoc J 1983;128:809-812

34. Guzy PM, Pearce ME Greenfield S: The survival benefit of
bystander cardiopuimonary resuscitation in a paramedic-served
metropolitan axeSi. Am J Public Health 1983;73:766-769

35. Roth R, Stewart RD, Rogers K, Cannon GM: Out-of-
hospital cardiac arrest: Factors associated with survival Ann
Emerg Med 1984;13:237-243

36. Stueven H, Troiano P, Thompson B, Mateer JR, Kastenson
EH: Bystander/first responder CPR: Ten years experience in
a paramedic system. Ann Emerg Med 1986;15:707-710

37. Ritter G, Wolfe RA, Goldstein S, Landis JR, Vasu CM,
Acheson A, Leighton R, Medendrop SV: The effect of
bystander CPR on survival of out-of-hospital cardiac arrest
victims. Am Heart J 1985;110:932-937

38. Cummins RO, Eisenberg MS, Hallstrom AP, Litwin PE:
Survival of out-of-hospital cardiac arrest with early initiation
of cardiopulmonaiy resuscitation. Am J Emerg Med 1985 3
114-119

39. Eitel DR, Walton SL, Guerci AD, Hess DR, Sabulsky NK
Out-of-hospital cardiac arrest: A six-year experience in a
suburban-rural system. Ann Emerg Med 1988;17:808-812

40. Spaite DW, Hanlon T, Criss EA, Valenzuela TD, Wright AE
Keeley KT, Meislin HW: Prehospital cardiac arrest: The
impact of witnessed collapse and bystander CPR in a metro

politan EMS system with short response times. Ann Emerg
Med 1990;19:1264-1269

41. Lewi PJ, Mullie A, Quets A: Relevance and significance of
pre-CPR conditions in cardiopulmonary-cerebral resuscita
tion: A graphic analysis by means of Spectramap. Resuscita
tion 1989;17(suppl):S35-S44

42. Wright D, James C, Marsden AK, Mackintosh AF: Defibril
lation by ambulance staff who have had extended trainine
BMJ 1989;299:96-97

43. Jakobsson J, Nyquist O, Rehnqvist N: Cardiac arrest in
Stockholm with special reference to the ambulance organi
zation. Ada Med Scand 1987;222:117-122

44. Weaver WD, Cobb LA, Dennis D, Ray R, Hallstrom AP,
Copass MK: Amplitude of ventricular fibrillation waveform and
outcome after cardiac arrest. Ann Intern Med 1985;102:53-55

45. Selby ME Kautz JA, Moore TJ, Gombeski WR Jr, Ramirez
AG, Farge EJ, Forthofer RN: Indicators of response to a
mass media CPR recruitment campaign. Am J Public Health
1982;72:1039-1042

46. St. Louis P, Carter WB, Eisenberg MS: Prescribing CPR: A
survey of physicians. Am J Public Health 1982;72:1158-1160

47. Goldberg RJ: Physicians and CPR training in high-risk family
members. Am J Public Health 1987;77:671-672

48. Cobb LA, Werner JA, Trobaugh GB: Sudden cardiac death:
1. A decade's experience with out-of-hospital resuscitation.
Mod Concepts Cardiovasc Dis 1980;49:31-36

49. Murphy RJ, Luepker RV, Jacobs DR Jr, Gillum RF, Folsom
AR, Blackburn H: Citizen cardiopuimonary resuscitation
training and use in a metropolitan area: The Minnesota
Heart Survey. Am J Public Health 1984;74:513-515

50. Gombeski WR Jr, Effron DM, Ramirez AG, Moore TJ:
Impact on retention: Comparison of two CPR training pro
grams. Am / Public Health 1982;72:849-852

51. Eisenberg MS, Hallstrom AP, Carter WB, Cummins RO,
Bergner E Pierce J: Emergency CPR instruction via tele
phone. Am J Public Health 1985;75:47-50

52. McCormack AP, Damon SK, Eisenberg MS: Disagreeable
physical characteristics affecting bystander CPR. Ann Emerg
Med 1989;18:283-285

53. Cobb LA, Hallstrom AP, Thompson RG, Mandel LP, Copass
MK: Community cardiopuimonary resuscitation. Anna Rev
Med 1980;31:453-462

54. Cobb LA, Hallstrom AP; Community-based cardiopui
monary resuscitation: What have we learned? Ann N YAcad
Sci 1982;382:330-342

55. Bossaert E Van Hoeyweghen R, Cerebral Resuscitation
Study Group: Evaluation of cardiopuimonary resuscitation
(CPR) techniques. Jfejuscj/a/ion 1989;17(suppl):S99-S109

56. Murphy RJ, Luepker RV, Jacobs DR Jr, Gillum RF, Folsom
AR, Blackburn H: Citizen cardiopuimonary resuscitation
training and use in a metropolitan area: The Minnesota
Heart Survey. Am J Public Health 1984;74:513-515

57. Goldberg RJ, Gore JM, Love DG, Ockene JK, Dalen JE:
Layperson CPR—Are we training the right people? Arm
Emerg Med 1984;13:701-704

58. Pane G, Salness K: Targeted recruitment of senior citizens
and cardiac patients to a mass CPR training course. Arm
Emerg A/ed 1989;18:152-154

59. Pane GA, Salness KA: A survey of participants in a mass
CPR training course. Ann Emerg Med 1987;16:1112-1116

60. Litwin PE, Eisenberg MS, Hallstrom AP, Cummins RO; The
location of collapse and its effect on survival from cardiac
arrest. Ann Emerg Med 1987;16:787-791

61. Kraus JF, Borhani NO, Franti CE: Socioeconomic status,
ethnicity and risk of coronary heart disease. Am J Epidemiol
1980;111:407-414

62. Eisenberg MS: Who shall live? Who shall die? in Eisenberg
MS, Bergner E Hallstrom AP (eds): Sudden Cardiac Death in
the Community. Philadelphia, Praeger Pubs, 1984, pp 44-58

63. Bonnin M, Pepe P, Clack P: Survival prognosis for the elderly
after out-of-hospital cardiac arrest (abstract). Ann Emerg
Med 1989; 18:469



ACLS Subcommittee and ECC Committee Improving Survival From Sudden Cardiac Arrest

64. Safar P, Abramson N, Detre K; Old age does not negate good
outcome after cardiac arrest and CPR (abstract). CrU Care
Med 1989; 17:575

65. Carter WB, Eisenberg MS, Hallstrom AP, Schaeffer S:
Development and implementation of emergency CPR
instructions via telephone./fnn EmergMed 1984;13;695-700

66. Clawson JJ: Emergency medical dispatching, in Roush WR,
Aranosian RD, Blair TMH, Handal KA, Kellow RD, Stewart
RD (eds): Principles of EMS Systems: A Comprehensive Text
for Physicians. Dallas, American College of Emergency Phy
sicians, 1989, pp 119-133

67. Kellerman AL, Hackman BB, Somes G: Dispatcher-assisted
cardiopulmonary resuscitation: Validation of efficacy. Circu
lation 1989;80:1231-1239

68. Bayes de Luna A, Coumel P, Leclercq JF: Ambulatory
sudden cardiac death: Mechanisms of production of fatal
arrhythmia on the basis of data from 157 cases. Am Heart J
1989;117:151-159

69. Fletcher OF, Cantwell JD: Ventricular fibrillation in a med
ically supervised cardiac exercise program: Clinical, angio-
graphic, and surgical correlations. X4M(4 1977;238:2627-2629

70. Haskell WL: Cardiovascular complications during exercise
training of cardiac patients. Circulation 1978;57:920-924

71. Hossack KF, Hartwig R: Cardiac arrest associated with super
vised cardiac rehabilitation. / Cardiac Rehab 1982;2:402-408

72. Van Camp SP, Peterson RA: Cardiovascular complications
of outpatient cardiac rehabilitation programs. JAMA 1986;
256:1160-1163

73. Colquhoun MC: Use of defibrillators by general practition
ers. BMJ 1988;297:336-337

74. Rawlins DC: Study of the management of suspected cardiac
infarction by British immediate care doctors. Br Med J [Clin
Res] 1981;282:1677-1679

75. Pai OR, Haites NE, Rawles JM: One thousand heart attacks
in Grampian: The place of cardiopulmonary resuscitation in
general practice. Br Med J [Clin Res] 1987;294:352-354

76. Amey BD, Harrison EE, Straub EJ: Sudden cardiac death: A
retrospective and prospective study. JACEP 1976;5:429-433

77. Bachman JW, McDonald OS, O'Brien PC: A study of
out-of-hopsital cardiac arrests in northeastern Minnesota.
JAMA 1986;256:477-483

78. Crawford <3C, Denton M, Fisher CA, Giaonz IL, Sharpe N,
Scragg R: Resuscitation outside hospital in Auckland. N Z
MedJ 1986;99:452-455

79. Diamond NJ, Schofferman J, Elliott JW: Factors in successful
resuscitation by paramedics. JACEP 1977;6:42-46

80. Eisenberg MS, Hadas E, Nuri I, Applebaum D, Roth A,
Litwin PE, Hallstrom A, Nagel E: Sudden cardiac arrest in
Israel: Factors associated with successful resuscitation. Am J

EmergMed 1988;6:319-323
81. Goldstein S, Landis JR, Leighton R, Ritter G, Vasu CM,

Lantis A, Serokman R: Characteristics of the resuscitated
out-of-hospital cardiac arrest victim with coronary heart
disease. Circulation 1981;64:977-984

82. Lauterbacb SA, Spadafora M, Levy R: Evaluation of cardiac
arrest managed by paramedics. J Am Coll Emerg Med 1978;
7:355-357

83. Liberthson RR, Nagel EL, Hirschman JC, Nussenfeld JD:
Prehospital ventricular defibrillation: Prognosis and fol
low-up course. N Engl J Med 1974;291:317-321

84. Mackintosh AF, Crabb ME, Grainger R, Williams JH, Cham
berlain DA: The Brighton resuscitation ambulances: Review
of 40 consecutive survivors of out-of-hospital cardiac arrest.
Br Med J [Clin Res] 1978;1:1115-1118

85. McSwain GR, Garrison WB, Artz CP: Evaluation of resus
citation from cardiopulmonary arrest by paramedics. Ann
Emerg Med 1980;9:341-345

86. Rose LB: The Oregon Coronary Ambulance Project: An
experiment. Heart Lung 1974;3:753-755

87. Eisenberg MS, Horwood BT, Cummins RO, Reynolds-
Haertle R, Heame TR: Cardiac arrest and resuscitation: A
tale of 29 cities. Arm Emerg Med 1990;19:179-186

88. Eisenberg MS, Copass MK, Hallstrom AP, et al: Treatment
of out-of-hospital cardiac arrest with rapid defibrillation by

emergency medical technicians. N Engl J Med 1980-302-
1379-1383

89. Eisenberg MS, Hallstrom AP, Copass MK, Bergner L, Short
F, Pierce J: Treatment of ventricular fibrillation: Emergency
medical technician defibrillation and paramedic services
JAMA 1984;251:1723-1726

90. Stults KR, Brown DD, Schug VL, Bean JA: Prehospital
defibrillation performed by emergency medical technicians in
rural communities. N Engl J Med 1984;310:219-223

91. Weaver WD, Copass MK, Bufi D, Ray R, Hallstrom AP,
Cobb LA: Improved neurologic recovery and survival after
early defibrillation. Circulation 1984;69:943-948

92. White RD: EMT-defibrillation: Time for controlled imple
mentation of effective treatment. Emerg Cardiac Care News
letter 1986;8:1-3

93. Cummins RO: EMT-defibrillation: National guidelines for
implementation. Am J Emerg Med 1987;5:254-257

94. Cummins RO, Eisenberg MS, Moore JE, Hearne TR, Andre-
sen E, Wendt R, Litwin PE, Graves JR, Hallstrom AP, Pierce
J: Automatic external defibrillators: Qinical, training, psy
chological, and public health issues./Inn EmergMed 1985;14:
755-760

95. Cummins RO: From concept to standard-of-care? Review of
the clinical experience with automated external defibrillators.
Arm EmergMed 1989;18:1269-1275

%. Cummins RO, Eisenberg MS, Bergner L, Hallstrom AP,
Heame T, Murray JA: Automatic external defibrillation:
Evaluations of its role in the home and in emergency medical
services. y4nn Emerg Med 1984; 13(9, pt 2):789-801

97. Cummins RO, Eisenberg MS, Stults KR: Automatic external
defibrillators: Clinical issues for cardiology. Circulation 1986;
73:381-385

98. Cummins RO, Eisenberg MS, Litwin PE, Graves JR, Heame
TR, Hallstrom AP: Automatic external defibrillators used by
emergency medical technicians: A controlled clinical trial.
JAMA 1987;257:1605-1610

99. Stults KR, Brown DD, Kerber RE: Efficacy of an automated
extemal defibrillator in the management of out-of-hospital
cardiac arrest: Validation of the diagnostic algorithm and initial
experience in a mral environment Circulation 1986;73:701-709

100. Paris PM: EMT-defibrillation: A recipe for saving lives. Am J
EmergMed 1988;6:282-287

101. Weaver WD, Cobb LA, Hallstrom AP, Copass MK, Ray R,
Emery M, Fahrenbmch C: Considerations for improving
survival from out-of-hospital cardiac arrest. Ann Emerg Med
1986;15:1181-1186

102. Atkins J, Streigler H, Burstain T, Foster G: Improved
survival rates with automatic defibrillators (abstract). Prehos
pital Disaster Med 1989;1:59

103. Cummins RO, Stults KR, Haggar B, Kerber RE, Schaeffer S,
Brown DD: A new rhythm library for testing automatic
external defibrillators: Performance of three devices. J Am

CoU Cardiol 1988;11:597-602
104. Bocka JJ: Automatic extemal defibrillators. Ann Emerg Med

1989;18:1264-1268
105. Edwards DG: Development of a decision algorithm for a

semiautomatic defibrillator. Ann Emerg Med 1989;18:
1276-1279

106. Stults KR, Cummins RO: Fully automatic vs. shock advisory
defibrillators: What are the issues? / Emerg Med Services
1987;71-73

107. Newman MM: Advancing resuscitation abTOzd. J Emerg Med
Services 1987;12:22-26

108. Newman MM: An intemational movement for earlier

defibrillation. / Emerg AJed Services 1988;13:19-21
109. Fonsmark L, Sandpe E, Kastrup J, Svcndsen JH: Treatment

of cardiac arrest outside of the hospital with a semiautomatic
defibrillator—Heartstart 2000. Ugeskr Laeger 1989;151:
1048-1051

110. Hapnes S: The chain of survival: The Scandinavian experience,
in Procee^ngs of the 6th World Cortgress on Disaster and Emer
gency Medicine. Hong Kong, Excerpta Medica, 1989, p 43

111. Bett JH: Experience with a mobile coronary care unit in
Brisbane. Ann Emerg Med 1989;18:969-974



AHA Statement Circulation Vol 83, No 5 May 1991

112. Anatharaman V, Kcx) C, Tan T: Pre-hospital cardiac defibril-
lation programme in Singapore, in Proceedings of the 6th
World Congress on Disaster and Emergency Medicine. Hong
Kong, Excerpta Medica, 1989, p 44

113. Newman MM: Defibrillation shakes the nation: Results of the
Journal of Emergency Medical Services 1988 National Early
Defibrillation Study. J Emerg Med Services 1989;14:50-59

114. Newman MM: The survival advantage: Early defibrillation
programs in the fire service.!EmergMedServices 1987;12:40-46

115. Murphy DM: Rapid defibrillation: Fire service to lead the
way. J Emerg Med Services 1987;12:67-71

116. Murphy DM: RapidZap, in Graves JR, Austin DJ, Cummins
RO (eds); RapidZap: Automatic Defibrillation. Englewood
Cliffs, NJ, Brady Communications Co, Inc, 1989, pp 1-3

117. lAFC on Scene. Newsletter, International Association of Fire
Chiefs. Washington, DC, 1987, p 1

118. Dibbs E, Thomas HE Jr, Weiss ST, Sparrow D: Fire fighting
and coronary heart disease. Circulation 1982;65:943-946

119. Vukov LF, White RD, Bachman JW, O'Brien PC: New
perspective on rural EMT defibrillation. Ann Emerg Med
1988;17:318-321

120. Gray AJ, Redmond AD, Martin MA: Use of the automatic
external defibrillator-pacemaker by ambulance personnel:
The Stockport experience. Br Med J [Clin fiesl 1987-294-
1133-1135

121. Gentile D, Auerbach P, Gaffron J, Foon G, Phillips J Jr:
Prehospital defibrillation by emergency medical technicians:
Results of a pUot study in Tennessee. J Tenn Med Assoc
1988;81:144-148

122. Ol^n DW, LaRochelle J, Fark D, Aprahamian C, Aufder-
heide TP, Mateer JR, Hargarten KM, Stueven HA: EMT-
defibrillation: The Wisconsin experience. Ann Emerg Med
1989;18:806-811

123. Jacobs L: Medical, legal, and social implications of automatic
external defibrillators. Emerg Med 1986;15:863-864

124. Hallstrom Eisenberg MS, Bergner L: The potential use
of automatic defibrillators in the home for management of
cardiac arrest. Med Care 1984;22:1083-1087

125. Eisenberg MS, Cummins RO: Automatic external defibrilla
tion: Bringing it home. Am J Emerg Med 1985;3:568-569

126. Moore JE, Eisenberg MS, Cummins RO, Hallstrom A,
Litwin P, Carter W: Lay person use of automatic external
defibrillation./Inn Emerg Merf 1987;16:669-672

127. McDaniel CM, Berry VA, Haines DE, DiMarco JP: Auto
matic external defibrillation of patients after myocardial
infarction by family members: Practical aspects and psycho
logical impact of training. PACE 1988;11:2029-2034

128. &mmins RO, Schubach JA, Utwin PE, Heame TR: Train
ing lay persons to use automatic external defibrillators;
Success of initial training and one-year retention of skills./Im
J Emerg Med 1989;7:143-149

129. Chadda KD, Kammerer R: Early experiences with the por
table automatic external defibrillator in the home and public
places. Am J Cardiol 1987;60:732-733

130. Chadda m, Kammerer RJ, Kuphal J, MiUer K: Successful
defibrillation in the industrial, recreational and corporate
settings by laypersons (abstract). Circulation 1987;76(supdI
IV):rV-12

131. Swenson RD, Hill DL, Martin JS, Wirkus M, Weaver WD:
Automatic external defibrillators used by family members to
treat cardiac arrest (abstract). Circulation 1987;76(suppl IVl-
IV-463

132. Eisenberg MS, Moore J, Cummins RO, Andresen E, Litwin
PE, Hallstrom AP, Heame T: Use of the automatic external
defibrillator in home of survivors of out-of-hospital ventricu
lar fibrillation. Am J Cardiol 1989;63:443-446

133. Weaver WD, Sutherland K, Wirkus MJ, Bachman R: Emer
gency medical care requirements for large public assemblies
and a new strategy for managing cardiac arrest in this setting.
Ann Emerg Med 1989;18:155-160

134. Chapman PJC, Chamberlain DA: Death in the clouds Br
Med J [Clin Res] 1987;294:181

135. Gessman LI, Li JK-J, Lewandowski J, Yamazaki H, Helfant
RH: Translelephonic resuscitation: A new approach to sud
den death (abstract). Am J Cardiol 1979;43:422

136. Ruflfy R, Gessman U, Barbey JT, Allen ET, Smith M
Steinberg S: Pilot study of transtelephonic cardioversion/
defibrillation in man. Circulation 1987;76(suppl IVVIV-46T

137. Dalzell GW, Cunningham SR, Prouzina S, Anderson J,
Magee H, Adgey AA: Assessment of a device for trans-
telephonic control of defibrillation. Lancet 1988;1:695-697

138. Herhtz B, Lebow F: Telephonic defibrillator' helps close
"critical window." Emergency Medical News 1989-26-29

139. Associated Press: Portable defibrillator saves wonlan stricken
at home. Seattle Times, July 7, 1989, B-3

140. Atkins JM: Emergency medical service systems in acute
cardiac care: State of the art. Circulation 1986;74(suppl
IV)IV-4-IV-8 ^

141. Cummins RO, Graves JR, Horan S, Larsen MP, Crump K:
The relative contributions of early defibrillation and ACLS
interventions to resuscitation and survival from prehospital
cardiac arrest (abstract). Ann Emerg Med 1989;18:468-469

142. Eisenberg MS, Bergner L Hallstrom A: Out-of-hospital
cardiac arrest: Improved survival with paramedic services
Lancet 1980;1:812-815

143. Weaver WD, Hill D, Fahrenbruch CE, Copass MK, Martin
JS, Cobb LA, Hallstrom AP: Use of the automatic external
defibrillator in the management of out-of-hospital cardiac
arrest. N Engl J Med 1988;319:661-666

144. Ishida T: Prognosis of cardiac arrest patients and proposals
for unproved outcomes, in Proceedings of the 6th World
Congress on Disaster and Emergency Medicine. Hong Kong
Excerpta Medica, 1989, p 43

145. Oxer H: Strengthening the chain of survival: Atistralia, in
Proceedings of the 6th World Congress on Disaster and Emer
gency Medicine. Hong Kong, Excerpta Medica, 1989, p 44

146. Moles M: Travel light, travel fast: Motorcycle paramedics in
Hong Kong. Prehospital Disaster Med 1989;4:179

147. 1987 Heart Facts. Dallas, American Heart Association, 1986,
p 31 '

148. Eisenberg MS, Bergner L Hallstrom AP, Cummins RO:
Sudden cardiac death. Sci Am 1986;254:37-43

149. ̂ mmins RO, Graves JR: Prehospi^ transcutaneous pacing
by paramedics and emergency medical technicians: Qinical
and s^tem effectiveness. Prehospital Disaster Med 1989;4:196

150. Bonnin M, Pepe P: Key role of prehospital resuscitation in
survival from out-of-hospital cardiac arrest (abstract). Arm
Eme/g Med 1990; 19:466

151. Kellermann AL Staves DR, Hackman BB: In-hospital resus
citation following unsuccessful prehospital advanced cardiac
life support: "Heroic efforts" or an exercise in futility? Arm
Emerg Med 1988;17:589-594

152. Wilson BH, Severance HW Jr, Raney MP, Pressley JC;
McKinnis RA, Hindman MC, Smith M, Wagner GS: Out-of-
hospital management of cardiac arrest by basic emergency
medical technicians. Am J Cardiol 1984;53:68-70

153. Holmberg S, Wennerblom B: Out-of-hospital cardiac arrest:
Effect of special ambulances in Goteborg on mortality. Am J
Emerg Med 1984;2:222-224

154. Lewis RP, Stang JM, Warren JV: The role of paramedics in
resuscitation of patients with prehospital cardiac arrest from
coronary artery disease. Am J Emerg Med 1984;2:200-203

155. Pressley JC, Raney MP, WUson BH, Severance HW. Wagner
GS: Assessment of out-of-hospital resuscitation./!/« /Emen?
Med 1984;2:215-216

156. Stueven H, Troiano P, Thompson B, Mateer JR, Kastenson
EH, Tonsfeldt D, Hargarten K, Kowalski R, Aprahamian C,
Darin J: Bystander/first responder CPR: Ten years experi
ence in a paramedic system./Inn Emerg Med 1986;15:707-710

157. Rockswold G, Sharma B, Ruiz E, Asingcr R, Hodges M, Brieter
M; Follow-up of 514 consecutive patients with cardiopulmonaiy
arrest outside the hospital. JACEP 1979;8:216-220

158. Sammel NL Taylor K, Selig M, O'Rourke MF: New South
Wales intensive care ambulance system: Outcome of patients
with ventricular fibrillation. MedJAust 1981;2:546-550



ACLS Subcommittee and ECC Committee Improving Survival From Sudden Cardiac Arrest

159. Eisenberg MS, Cummins RO, Damon S, Larsen MP, Heame
TR; Survival rates from out-of-hospital cardiac arrest: Rec
ommendations for uniform definitions and data to report.
Ann Emerg Med 1990;19:1249-1259

160. Eisenberg MS, Bergner L, Hearne T: Out-of-hospital cardiac
arrest: A review of major studies and a proposed uniform
reporting system. Am J Public Health 1980;70:236-240

161. Pepe P: The past, present and future of emergency medical
services. PrehospUal Disaster Med 1989;4:47-49

162. Pepe P, Bonnin M, Mattox K: Regulating the scope of EMS.
PrehospUal Disaster Med 1990;5:59-63

163. Pepe P, Bonnin M, Almaquer D, Prentice F, Mattox K: The
effect of tiered system implementation on sudden death
survival rates. PrehospUal Disaster Med 1989;4:71

164. Pepe P, Mattox K, Prentice F: Impact of full-time physician
supervision on an urban emergency medical services system
(abstract). PrehospUal Disaster Med 1989;5:70

165. Pepe P, Copass M, Joyce T: Prehospital endotracheal intu
bation—The rationale for training emergency medical per
sonnel, .dun Emerg Med 1985;14:1085-1092

166. Newman MM: Early access, early CPR and early defibrilla-
tion: Cry of the 1988 Conference on Citizen CPR. J Emerg
Med Services 1988;13:30-35

167. Newman MM: Chain of Survival concept takes hold./Emerg
Med Services 1989;14:11-13

168. Safar P, Bircher N: History and phases and stages of car-
diopulmonary cerebral resuscitation, in Safar P, Bircher N
(eds): Cardiopulmonary Cerebral Resuscitation, ed 3. Philadel
phia, WB Saunders Co, 1988

169. Abramson N, Safar P, Detre K, Group BIS: Factors influ
encing neurologic recovery after cardiac arrest (abstract).
Ann Emerg Med 1989;18:477-478

170. Pepe P: (Controlled studies in the prehospital setting: A
viable important venue for clinical research. Prehospital
Disaster Med (in press)



^American Heart Association
National Research Program

Established
Investigator

1992-1993
Stipend support in the field of cardio
vascular disease and stroke, including
related basic science and public
health problems

To support promising scientists who have
recently acquired independent status
to ensure their continued success as

investigators.

Application Deadline
Receipt June 1,1991
for award activation July, 1992

Information: Division of Research Administration
American Heart Association
7320 Greenville Avenue

Dallas, Texas 75231

(214) 706-1453

Participation by minority candidates is
encouraged 4002

5th International Symposium on

CALCIUM ANTAGONISTS;

Pharmacology and Clinical Research

Houston, USA, September 25-28, 1991

Chairmen

T. Godfraind (Brussels, Belgium)
R. Paoletti (Milan, Italy)

P.M. Vanhoutte (Houston, USA)

General Secretary
S. GovonI (Milan, Italy)

Scientific Sessions

MOLECULAR PHARMACOLOGY OF
THE CALCIUM CHANNEL

REGULATORY MECHANISMS OF

CALCIUM CHANNELS

CALCIUM ANTAGONISTS IN

CARDIOVASCULAR PATHOPHYSIOLOGY

CALCIUM ANTAGONISTS IN

CARDIOVASCULAR THERAPY

CALCIUM ANTAGONISTS IN NEUROBIOLOGY

CALCIUM ANTAGONISTS IN

NERVOUS DISORDERS

AGE DEPENDENT REGULATION

NOVEL APPLICATIONS

Role of Calcium Antagonists In
Treatment Resistant Diseases

Organizing Secretariat

GIOVANNI LORENZINI MEDICAL FOUNDATION
c/o Dr. Marjorle G. Horning
Baylor College of Medicine, Room 826E
One Baylor Plaza
HOUSTON, TEXAS 77030 (USA)
Tel.: (713) 797-0401
Telefax: (713) 796-8853

Organizing Secretariat (for Europe)

FONDAZIONE GIOVANNI LORENZINI
Milan, Italy
Tel.: (02) 78.38.88-76.00.22.67
Telefax: (02) 78.15.11



American Red Cross

Mr. Chairman and Committee Members,

My name is Sandi Talkington, Executive Director of the Burleigh-Morton Chapter of the
American Red Cross. I am here today to support House Bill 1242 as a representative of all North
Dakota Red Cross Chapters.

The American Red Cross supports training in Automated External Defibrillation (AED) for
individuals who have a legal responsibility to provide emergency care, including fire fighters,
police, emergency medical personnel and lifeguards. In addition the American Red Cross
supports the expansion of AED training to the general public for people who may have a need-
such as individuals who have family members with cardiac problems, or other potential
responders such as worksite safety or security personnel.

The American Red Cross would also support legislation to ensure access to emergency medical
services, requiring that AEDs be available at public access sites such as office buildings,
auditoriums, and other sites where large numbers of people gather.

More than 350,000 Americans suffer from a sudden cardiac arrest each year. Less than 10
percent will be discharged from a hospital alive. Cardiopulmonary resuscitation(CPR) started
promptly can help save lives. However, CPR by itself is most often insufficient to correct the
problem. In more than two-thirds of all cardiac arrests, an electric shock, known as
defibrillation, is needed. Studies show that prompt CPR followed by early defibrillation - a key
component in the chain of survival- can reduce death from sudden cardiac arrest.

By enacting legislation to support the use of AEDs and by increasing the number of individuals
that are trained to respond, the survival rate can be increased significantly. Both AED pilot
programs and established programs have reported out-of-hospital cardiac arrest survival rates as
high as 58 percent.

Training, public access and widespread availability of AEDs has the support of multiple
professional medical organizations in addition to the American Red Cross including the
American Heart Association, American Academy of Pediatrics, American College of Cardiology,
Intemational Association of Fire Chiefs, and the Association of State EMS Directors.

The American Red Cross has been recognized for over 85 years as a leader in providing safety
training because of its standards and certification requirements. Currently the American Red
Cross provides 3 avenues of training in the use of AEDs. This includes a supplemental module
to the Emergency Response (first responders) Program, a 4 hour course for professional rescuers-
such as police, lifeguards, and fire and rescue persormel, and a 4 hour course that teaches basic
adult CPR and AED skills to lay rescuers.

Thank you for the opportunity to speak to you today, and I would answer any questions you may
have.

<•



APPROPRIATENESS OF LIMITED IMMUNITY
LAY RESPONDERS

Is gross negligence protected by such amendments?

The immunity is specified as “limited,” The limitation is that immunity is not given to 
grossly negligent acts, but immunity is granted for simply negligent acts. For example, if a 
rescuer becomes flustered during a resuscitation attempt and hits the “power” button 
instead o f the “shock” button, the AED will be turned off. Once the rescuer realizes 
the mistake, defibriliation will be delayed by the time (perhaps a minute) that it takes to 
restart the defibrillator, “clear” the victim, re-anafyze the victim’s rhythm, and activate 
the “shock' button. This mistake is an acceptable operator error. Although someone 
could allege that this mistake is negligent, any legal action against this rescuer would be 
dismissed if limited immunity is provided under the Good Samaritan statute.

What steps are taken to reduce risk o f gross negligence?

Risk o f gross negligence is reduced by other program components such as approved 
training, course supervision, and skill review—a classic risk management approach. 
Discussions o f law suits or legal actions against lay rescuers using an AED are theoretic 
and speculative—as of the end o f 1998 there have been no allegations o f device failure, 
operator negligence, or operator gross negligence.

Does Good Samaritan coverage applies to employees who respond to 
emergencies and provide CPR as part of their job responsibilities, for example, 
security personnel?

In most states, individuals respond with Good Samaritan immunity because they receive 
no specific compensation for the resuscitate Itself. Police officers, security guards and 
others who may respond to emergencies are not considered compensation for the 
emergency aid provided. These individuals are paid die same salary whether or not they 
are called upon to render aid on a given day—they receive no specific compensation for 
the emergency response.

Corporations may explicitly maintain Good Samaritan status for AED rescuers by 
requesting that the employees volunteer for resuscitation “duty” and be trained in CPR 
and use o f an AED. This is consistent with “gratuitous” service, in that the security 
guards or employees are paid for normal duties, regardless of whether or not they 
respond to a cardiac arrest



APPROPRIATENESS OF LIMITED IMMUNITY
FOR ENABLERS

Who are “enabjers”?

State PAD legislation should provide for limited immunity for the AED premises owner, the 
medical director or physician prescriber or acquirer, and the trainer o f the AED rescuer.

Why confer limited immunity to the premises owner?

Lay rescuers are not likely to be the sole target o f legal action, primarily because “Good 
Samaritans” almost never harm victims, and also because they are unlikely to have sufficient 
financial resources to cover monetary penalties or alleged damages. More common would be 
attempts made to recover damages from physicians, businesses and even CPR. trainers. Note that 
these comments are completely hypothetical because the AHA ECC Committee is not aware o f any 
reports o f legal action regarding lay rescuer defibriliation.

Limited immunity is needed for the premises or business owners to encourage AED placement. 
Owners o f large buildings or businesses could be perceived to have financial resources, which 
could be targeted for collection o f alleged damages. The ECC committee has received 
correspondence from several businesses that have planned to install AEDs and have been told by 
their insurance companies that insurance premiums will either rise drastically or won’t cover the 
added liability. Placement of an AED in buildings throughout the community will reduce the time 
to defibriliation for victims of sudden cardiac death and may save lives; such placement should be 
encouraged without putting owners at risk or forcing them to assume a significan t financial burden.

Why confer limited immunity to the physician prescriber?

The physician who authorized the AED placement should have limited immunity for any clinical 
use by a trained rescuer of the AED in a home, business r ; public place. Unless this limited 
immunity is provided, physicians will resist authorizing use o f AEDs by lay rescuers. Malpractice 
authorities have indicated that physician malpractice in surance will not cover prescription o f an 
AED that will be used outside o f the physician’s practice setting (e.g., in a stadium), by and for 
people who are not the physician’s patients.

Limited immunity should also extend to physicians who agree to serve as medical directors of AED 
programs in buildings, communities and businesses. Medical direction has value for it may help to 
ensure that the AED is used properly by appropriately trained rescuers, and that outcome data are 
monitored.

Why confer limited immunity to the trainer?

Trainers of AED rescuers should be included in legislation to promote public access defibriliation. 
Legal counsel may attempt to show that damage has resulted from improper training of rescuers. If  
the trainer conducts the training using American I Jeart Association guidelines and an American 
Heart Association or other nationally-recognized (or state EMS lead agency—-approved) course, 
this training is appropriate and reasonable, so limited immunity should be conferred on the trainer.
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SENATE HUMAN SERVICES COMMITTEE

SENATOR RUSSELL THANE, CHAIRMAN
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TESTIMONY BY

REPRESENTATIVE TODD PORTER

IN SUPPORT OF HE 1242

Chairman Thane and members of the Human Services Committee my name is Todd Porter,

Representative from District 34 in Mandan. I stand before you in favor of HE 1242.

HE 1242 if enacted would allow the general public to utilize automatic defibrillators. These

devices currently are available only to certified emergency responders. This bill through the

proper education, would allow a trained individual to place and use the device on patients

suffering from cardiac arrest. There are individuals here today that will give the Committee

statistical information regarding the general public benefit by enacting this legislation.

The individuals wanting to use these devices would be required to complete training as outlined

in a national curriculum prepared by the American Heart Association and establish protocols that

test the devices and ensure that the proper notification of the local Emergency Medical Services

occur if they use the device.

This bill also affords Good Samaritan coverage to the operator of the device along with the

individuals responsible for training, including any volunteer physician input.

I would be more than happy to answer any questions at this time the committee my have.
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Cardiac arrest is a significant problem in North Dakota. The ambulance run report system
indicates that North Dakota ambulance services have responded to 1,972 cardiac arrest calls
between 01/01/94 and 11/09/98. The two predominant locations for these calls were private
residences (1196 actual, 61% of the total) and public areas (101 actual, 5% of the total). The
median time lapse for these cardiac arrest calls from the time the ambulance was summoned
until arrival at the patient's side was seven minutes. A full 30% of North Dakota ambulance
services do not provide defibrillation services. Typically these services are not provided
because the ambulance service lacks sufficient resources to implement a defibrillation
program.

This data indicates that public access defibrillation can potentially save lives in North Dakota.
Response time and appropriate treatment are critical in treating cardiac arrest. For persons
experiencing a type of cardiac arrest called ventricular fibrillation, providing defibrillation is
the only treatment which has the potential to be life saving.

Automatic defibrillation devices have been shown to be safe, effective and relatively simple
to use. Appropriate placement of these devices can reduce the amount of time between the
onset of cardiac arrest and the time defibrillation is delivered. This bill establishes liability
protection to those engaging in providing defibrillation services and the owner of the property
where defibrillation has been performed. These liability protections are necessary to
encourage appropriate placement of the devices and reduce the fear of persons using the
devices. Additionally, the bill defines minimal training standards for persons likely to engage
in the provision of defibrillation.

We believe that increased availability of automatic defibrillation has the potential to save lives
and we support the passage of this bill.


