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Introduction

THIS publication is the product of the 1992 National Con-
ference on Cardiopulmonary Resuscitation (CPR) and Emer-
gency Cardiac Care (ECC) and represents an update of the
recommendations published in 1974' and updated in 1980° and
1986.% The proceedings of the conference, planned for publi-
cation in the Annals of Emergency Medicine in early 1993,
review the science that led to the formulation of these guide-
lines for CPR and ECC. The recommendations given here are
intended as guides for the proper training in and performance
of CPR and ECC. Like the previous recommendations, these
represent a consensus of experts from a variety of disciplines.
But since CPR and ECC are dynamic disciplines that con-
tinue to develop through ongoing experience and research,
there is no intent to limit the adoption of new advances as
they emerge. Deviations from these recommendations and
guidelines may be warranted when a trained physician pro-
ficient in CPR and ECC recognizes that such is in the best
interest of the patient.

The recommendations of the 1992 Conference on Cardio-
pulmonary Resuscitation and Emergency Cardiac Care do
not represent broad changes, nor do they suggest that care
provided under past guidelines is either unsafe or ineffective.
These guidelines are considered the most effective and the
most easily teachable that current knowledge and experience
can provide.

A HISTORICAL PERSPECTIVE

In the past 30 years, since the introduction of modern
techniques of CPR, there have been dramatic advances in
ECC of victims of profound circulatory collapse and cardiac
arrest. These techniques have restored the lives of many
people when breathing has ceased and the heart has stopped
beating. For those with spared neurological function and
treatable cardiopulmonary disease, prolonged and vigorous
life may ensue.

Sporadic accounts of attempted resuscitation are recorded
since antiquity,*® but until 1960 successful resuscitation was
largely limited to occasional victims of respiratory arrest.
Emergency thoracotomy with “open chest massage” was de-
scribed in the 1950s and was often successful if definitive
therapy was readily available.’ Electric reversal of ventric-
ular fibrillation by externally applied electrodes was described
in 1956.” The ability to reverse a fatal arrhythmia without
opening the chest challenged the medical community to de-
velop a method of sustaining ventilation and circulation long
enough to bring the defibrillator to the patient’s aid. In 1958
adequate rescue ventilation with mouth-to-mouth technique
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was described.®® In 1960 “closed-chest” compression was de-
seribed, ushering in the modern era of CPR.! The simplicity
of this technique has led to its widespread dissemination: “All
that is needed are two hands.”” The interaction of closed-
chest compression with mouth-to-mouth ventilation was de-
veloped as basic CPR, which offered the hope for substan-
tially reducing the nearly 1000 sudden deaths that occurred
each day in the United States before the patients reached the
hospital.

PREVIOUS NATIONAL CONFERENCE
RECOMMENDATIONS

In 1966 a National Academy of Sciences—National Research
Council (NAS-NRC) conference on CPR recommended the
training of medical, allied health, and other professional per-
sonnel in the external chest compression technique according
to the standards of the American Heart Association
(AHA)."2Widespread acceptance of the theory of CPR among
health care professionals ensued. Nevertheless, training, par-
ticularly of physicians, was not prevalent in most parts of the
country. From 1965 to 1973 large strides toward implemen-
tation were made by the AHA through its training materials
and programs, by the NAS-NRC through its publications, by
the reports of the Inter-Society Commission for Heart Dis-
ease Resources, and by the recommendations and evaluations
of government agencies, professional medical societies, and
private groups.

In 1973 a second national conference on CPR and ECC,
cosponsored by the AHA and the NAS-NRC, recommended
that (1) CPR training programs be extended to the general
public; (2) training in CPR and ECC be in accordance with
AHA standards and that the AHA continue to review sci-
entific data and clinical experience and revise and update
these standards accordingly; (3) certification of competence
at various levels of life support be based on nationally stan-
dardized curricula that include written and performance tests;
(4) provision of basic and advanced life support (BLS and
ALS) by highly trained personnel be required for all life
support units and hospitals on an integrated, stratified, com-
munitywide basis; (5) these goals be implemented by legis-
lation and medicolegal action, where needed, to ensure access
to effective CPR and ECC for the entire population; and (6)
recognition of early warning signs of a heart attack and em-
phasis on access to the emergency medical services (EMS)
system be included in the definition of ECC. In addition, the
1973 national conference defined the role of the American
Red Cross and other agencies in training the lay public, the

Introduction



role of emergency care units in stratified systems providing
ECC, and problem areas and possible approaches to medi-
colegal aspects of CPR and ECC. The recommendations and
specific standards were published as a supplement to the
Journal of the American Medical Association (JAMA).!

The third national conference was held in 1979 amid grow-
ing worldwide enthusiasm for CPR and ECC. The conference
recognized a responsibility to recommend new techniques if
they promised advances in lifesaving potential. The major
thrust of the 1979 conference was to develop standards and
guidelines in CPR and ECC. They were described as encom-
passing (1) principles, techniques, and standards for the per-
formance of BLS; (2) principles, techniques, and guidelines
for the performance of advanced cardiac life support (ACLS);
(3) recommendations for training, testing, and supervising
medical and allied health personnel; (4) policies for the role of
the American Red Cross and other agencies in training the
lay public; (5) renewed strong emphasis on community re-
sponsibility for the morbidity and mortality of coronary heart
disease and for organized implementation of primary and
secondary prevention programs in parallel with ECC efforts;
(6) definition of the role of ECC units in stratified systems of
emergency care; (7) clearer understanding of the medicolegal
aspects of CPR and ECC; (8) clearer definition of responsi-
bility in life support for infants and children; (9) principles,
techniques, and standards for the performance of BLS in
infants and children; and (10) principles, techniques, and guide-
lines for the performance of ALS in neonates. The 1979 con-
ference underscored the importance of risk factor modifica-
tion and preventive measures, as well as early response and
bystander CPR, by emphasizing that the community “de-
serves to be recognized as the ultimate coronary care unit.”*

In 1983 the AHA convened a national conference on pe-
diatric resuscitation with representatives of many organiza-
tions responsible for the health care of infants and children.
The conclusions of this conference were that (1) guidelines
were needed for pediatric BLS and ALS, with separate guide-
lines for neonatal ALS; (2) the AHA should set these guide-
lines; and (3) courses should be developed for pediatric BLS,
pediatric ALS, and neonatal resuscitation. These three cours-
es, under the cosponsorship of the AHA and the American
Academy of Pediatrics, were introduced in 1988.

The fourth national conference on CPR and ECC, convened
in July 1985, made changes to the existing guidelines and
recommendations based on research and clinical data since
1979. The American Academy of Pediatrics reviewed and
endorsed the recommendations on pediatric BLS and ALS,
beginning an ongoing relationship with the AHA. The con-
ference scrutinized proposed changes for the soundness of
experimental and clinical evidence. In addition, the best in-
terests of the public were considered regarding safety, ef-
fectiveness, teachability, and ease of sequencing changes into
related maneuvers. The conference recognized that there
was a paucity of sound data in many areas of BLS and ALS.
To optimize the lifesaving efficacy of the CPR-ECC program,
the conference encouraged funding agencies to scrutinize
CPR-ECC research requests and to fund those that were
deserving.

The conference (1) encouraged targeting CPR training ef-
forts to the appropriate recipients; (2) endorsed the early use
of thrombolytic therapy in acute myocardial infarction (MI);
and (3) emphasized the importance of early defibrillation.?
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STANDARDS AND GUIDELINES

The term standards was used in the 1974 JAMA supple-
ment,! “Standards for Cardiopulmonary Resuscitation (CPR)
and Emergency Cardiac Care (ECC),” in recognition of the
consensus achieved in the recommendations and basic con-
cepts in BLS and ACLS. This consensus resulted in the
development of consistent BLS teaching materials by differ-
ent agencies, particularly the AHA and the American Red
Cross. Implementation of ACLS recommendations resulted
in the development of an ACLS teaching-testing package by
the AHA in 1975. The term standards suggested a need
for uniformity and consistency to maintain quality control.
However, it was also clear that a degree of flexibility was
necessary to facilitate the introduction of innovations
based on new data and to protect the physician’s prerog-
ative for discretionary action, particularly because the
term standards has important legal as well as medical
connotations. As a result, the title of the JAMA supple-
ment was changed for the 1980 publication to “Standards
and Guidelines for Cardiopulmonary Resuscitation (CPR)
and Emergency Cardiac Care (ECC),”” with the term
standards meant to apply to BLS teaching, especially as it
referred to laypersons, whereas guidelines applied largely
to ACLS teaching.

The terms standards and guidelines were not intended to
imply that physicians qualified and experienced in CPR and
ECC may not be justified in deviating from recommendations
under appropriate circumstances or that new knowledge,
new techniques, clinical or basic research data, clinical ex-
perience, or circumstances may not provide sound reasons for
an alternative approach to CPR and ECC before the next
definition of standards and guidelines.

The term standards has been misunderstood and has often
been given legal implications it was never intended to convey.
For this reason the term has been avoided in this publication.
The term standards has been replaced with guidelines and
recommendations without thereby suggesting that strongly
recommended techniques or performance guidelines are to be
de-emphasized or that uniformity and consistency are unim-
portant. The strength of a recommendation is determined by
the scientific evidence on which it is based.

THE 1992 NATIONAL CONFERENCE
RECOMMENDATIONS

The fifth national conference on CPR and ECC was con-
vened in February 1992. Considerable experimental and clin-
ical research data had been published since the 1985 confer-
ence. Indeed, developments since the last conference neces-
sitated that the AHA’s ECC Committee address events be-
fore the 1992 national conference. Accordingly, supplemental
guidelines about transmission of infectious disease! and early
defibrillation’' and a teaching module on automated exter-
nal defibrillators!'” were published and disseminated during
the years leading to the conference, with the understanding
that these interim recommendations would be further dis-
cussed at the conference.

Conference Objectives

The objectives of the 1992 national conference were to
(1) review and revise past conference recommendations in
light of recent scientific and clinical data; (2) provide recom-
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mendations for prevention for all CPR-ECC programs;
(3) review and recommend changes in methods of education
and evaluation; (4) provide guidelines for evaluating the
efficacy of CPR-ECC programs, including their effectiveness
in reaching and teaching the target populations; and (5) pro-
vide ethical guidelines for withholding or withdrawing CPR
or ACLS in appropriate circumstances.

Criteria for Evaluating Scientific Data

Criteria to be followed by the conference participants in
evaluating the scientific literature and for changing existing
guidelines and recommendations were developed by the AHA’s
ECC Committee. Studies meeting these criteria were con-
sidered for review and served as the basis for making rec-
ommendations. Basie and clinical scientists, educators, and
program implementors subjected each proposed recommen-
dation to these criteria before reaching a consensus. Repre-
sentatives from many major clinical and scientific organiza-
tions participated in the process, and there was an unprec-
edented international presence. Recommendations, whether
new or unchanged, were graded by the weight of the sup-
porting scientific evidence. As at past conferences, recom-
mendations for new treatment options were also reviewed for
their safety, effectiveness, teachability, and ease of sequenc-
ing into related maneuvers.

Study Design and Method.—The first criterion used in
evaluating the scientific literature concerned the design and
methods of a study. Randomized, placebo-controlled studies
were preferred. If a placebo group was not used, then a
control group that was clinically and historically appropriate
was considered acceptable. Studies blinded to intervention
were preferred; if this was impossible, randomization in the
study design had to be timed so as to minimize investigator-
operator bias. Particularly if neurological outcome was an end
point, the evaluator should have been blinded to the study
randomization. Clinically relevant methods should have
been used, and the sample size should have been large
enough to minimize error. The data analysis used and the end
points examined should have been appropriate for the study
design.

Source of the Study.—The second criterion concerned the
source of the study. It was considered desirable that more
than one study yielding similar results be available and that
studies come from at least two separate groups of investi-
gators. The studies should have been published in peer-re-
viewed journals. The conference also considered studies that
were still in review if the consensus was that they were
meritorious and important. The studies were not restricted
to US literature.

Ethics of the Study.—The third criterion concerned the
ethical conduct of the study. All animal and human studies
reviewed had to have been approved by appropriate insti-
tutional review boards if they existed, and the ethical conduct
of the study had to have been considered commensurate with
acceptable clinical practice, especially in terms of obtaining
informed consent.

Feasibility of the Proposed Recommendation.—A fourth
criterion had to be met before a recommendation for change
was made. The recommendation had to be feasible; ie, the
treatment option or intervention had to be teachable to those
who were to carry it out, and necessary equipment had to be
available or easy to obtain.
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Classification of Therapeutic Interventions
in CPR and ECC

A system of classifying recommendations based on the
strength of the supporting scientific evidence was used.

Class I.—A therapeutic option that is usually indicated,
always acceptable, and considered useful and effective.

Class II.—A therapeutic option that is acceptable, is of
uncertain efficacy, and may be controversial.

Class Ila.—A therapeutic option for which the weight of
evidence is in favor of its usefulness and efficacy.

Class IIb.—A therapeutic option that is not well estab-
lished by evidence but may be helpful and probably is not
harmful.

Class III.—A therapeutic option that is inappropriate, is
without scientific supporting data, and may be harmful.

Magnitude of the Problem

Cardiovascular disease accounts for nearly I million deaths
in the United States annually (nearly 50% of deaths from all
causes), including approximately 500 000 deaths due to cor-
onary disease, a majority of which are sudden deaths.’® More
than 160 000 of these deaths occur before the age of 65 years,
and more than half of all deaths from cardiovascular disease
oceur in women.'? Coronary heart disease is a major cause of
morbidity and mortality in women beyond their middle to late
50s.% It has been estimated that more than 5 million years of
potential life are lost owing to cardiovascular disease in the
United States annually."

Death rates from cardiovascular diseases have been de-
clining over the past several decades.'®*! From 1979 to 1989,
the death rate from coronary heart disease fell 30%, and the
death rate from stroke fell 31.5%. Advances in medical treat-
ment and healthier life-styles have undoubtedly played a
role, but there is still much room for progress.?! In 1990,
3.6 million persons were hospitalized with a first-listed dis-
charge diagnosis of heart disease and approximately 675000
with a diagnosis of acute M1.!® Forty-five percent of all heart
attacks occur in people under age 65.1° Based on 1989 sta-
tistics, an estimated 6.2 million Americans have significant
coronary heart disease. Many of these people are at increased
risk for sudden death or MI. Approximately two thirds of
sudden deaths due to coronary disease take place outside the
hospital and usually occur within 2 hours after onset of
symptoms.1#2227

Thus, sudden death related to coronary artery disease
(CAD) is the most prominent medical emergency in the Unit-
ed States today. It is possible that a large number of these
deaths can be prevented by prompt action to provide rapid
entry into the EMS system, prompt provision of CPR, and
early defibrillation.** In addition, many victims of drowning,
electrocution, suffocation, and drug intoxication most likely
could have been saved by the prompt initiation of CPR and
early use of ALS. The prompt application of ALS techniques
in the neonatal period promises not only to save lives but, by
avoiding brain damage, also to prevent lifetimes of suffering
and economic drain.

Trauma is the major cause of death and debility in the
pediatric and young adult population (ages 1 to 44 years).?%
The emphasis on trauma prevention in the pediatric pro-
grams promises to educate a large segment of the lay public
in injury prevention.
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Prospects for the Future

Since the majority of sudden deaths caused by cardiac ar-
rest oceur before hospitalization, it is clear that the community
must be recognized as “the ultimate coronary care unit.””* The
CPR-ECC programs have been and will continue to be valu-
able formats with which to educate the community about its
responsibility and to control the morbidity and mortality from
coronary heart disease and from preventable accidents. These
programs should incorporate education in primary preven-
tion, including risk factor detection and modification and sig-
nals of impending cardiovascular events, and secondary pre-
vention, aimed at preventing sudden cardiac death and MI in
patients known to have coronary heart disease. It is clear that
CAD and other forms of atherosclerotic vascular disease are
supported by community nutritional patterns, prosmoking
messages delivered to children, and cultural and social pres-
sures that mold unhealthy behaviors and life-styles. Persua-
sive data argue in favor of aggressive community action, and
optimal resources necessary for the primary prevention of
atherosclerotic disease have been defined.*”

Risk Factor Modification.—Mortality from coronary heart
disease, stroke, and other cardiovascular diseases has de-
clined dramatically from the mid-1960s to 1989. The decline
has averaged approximately 2% to 3% annually.***** Among
these declines, that of coronary heart disease mortality has
had the greatest impact on life expectancy.

A number of factors have undoubtedly contributed to the
decline in cardiovascular disease mortality: improved ap-
proaches to cardiovascular disease diagnosis and therapy, use
of drugs that have a cardioprotective effect on persons at
high risk, improved revascularization techniques, improved
ECC, and modification of cardiovascular risk factors in the
population.

Reduction of risk factors at a young age can be expected
to have the greatest impact. Nevertheless, intervention later
in life must not be ignored, since preventive measures have
been shown to slow the progression of and even reverse
arterial disease and can be expected to reduce morbidity
and mortality as well. Clearly some risk factors cannot be
changed. These include heredity, gender, race, and age. Ma-
jor risk factors that can be changed or modified include cig-
arette smoking, hypertension, elevated cholesterol levels,
elevated triglyceride levels, lack of exercise, obesity, stress,
and diabetes.

Cigarette Smoking.—Cigarette smoking can initiate and
contribute to the atherosclerotic process and to its compli-
cations—MI, stroke, and sudden death.*** Cigarette smoking
is the most important single cause of preventable death in the
United States.* It has been estimated that one of 10 Amer-
icans living today will die prematurely, most of them sud-
denly, as a result of cigarette smoking.*

An important positive note is that people who stop smoking
return very rapidly to the risk level of nonsmokers, especially
for the risk of sudden death.*™* There is evidence that he-
modynamic and metabolic events associated with cigarette
smoking may be mediated by catecholamine release® and
that catecholamine release lowers the threshold for ventric-
ular fibrillation,”* as does cigarette smoking.* These obser-
vations have further strengthened the argument that a cause-
and-effect relationship exists between cigarette smoking and
coronary heart disease mortality. A recent study has shown
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a markedly increased occurrence of silent ischemia among
smokers.” Filter-cigarette smoking has not been shown to
decrease mortality rates. On the contrary, there is some
evidence that filter-cigarette smokers have a higher risk for
MI than all other smokers.’® Inhalation of environmental
tobacco smoke, ie, “passive smoking,” has also been associ-
ated with an increased risk of smoking-related disease, with
the majority of deaths attributed to heart disease.”®

Hypertension.—A large number of studies have document-
ed the important role of high blood pressure in the develop-
ment of CAD, stroke, renal failure, and heart failure. Evi-
dence suggests that a systolic blood pressure of 160 mm Hg
or more or a diastolic blood pressure of 95 mm Hg or more
is associated with a twofold to threefold increase in the risk
of CAD.” Hypertension is a major risk factor for coronary
heart disease and is the major risk factor for left ventricular
hypertrophy, which is thought to be an independent cause of
arrhythmia and sudden death. It is estimated that more than
62 million Americans have hypertension, 41.5 million of these
being younger than 65 years.®* Control of hypertension has
been shown to decrease the incidence of stroke dramatical-
ly.® Thus, effective control of hypertension can be expected
to have an important impact on cardiovascular disease mor-
tality. In recent decades there has been marked improvement
in the treatment and control of hypertension.*

Cholesterol.—There is clear evidence that the risk of CAD
increases in populations as the level of total cholesterol in-
creases.® This association may be diminished in the elder-
1y but still exists as an independent risk factor for coro-
nary events and mortality from CAD.®% Low-density lipo-
protein cholesterol is positively associated with the risk of
CAD,*"™ and high-density lipoprotein cholesterol is nega-
tively associated.” The Framingham Study has shown that
the ratio of total cholesterol to high-density lipoprotein is as
good as any test to predict the risk for CAD in asymptomatic
persons. Definitive evidence that reduction in serum levels of
cholesterol will reduce the incidence of cardiovascular events
was provided by the Lipid Research Clinics Coronary Pri-
mary Prevention Trial.»™ Thus, aggressive efforts in the
form of dietary changes and, if necessary, pharmacologic
interventions to reduce elevated blood cholesterol levels should
be encouraged and can be expected to have a proportionate
impact on reduction of CAD mortality.™™

Triglycerides.—Recent evidence suggests that serum tri-
glycerides are positively associated with the risk of CAD,
especially in women.™ Strategies to lower serum cholesterol
are often effective in lowering serum triglycerides as well.

Lack of Exercise—There is considerable evidence that
persons who engage in regular physical activity have a re-
duced risk for CAD when compared with those who lead a
sedentary life-style.”*! A review of the findings of 27 studies
has concluded that a beneficial effect of physical activity is
reduction of the risk of CAD.*

Obesity.—Obesity is associated with several risk factors
for CAD, including hypertension, hypercholesterolemia, and
diabetes.®* Obesity is also likely to be an independent risk
factor; ie, it may directly influence the risk of CAD.*™ It is
clear that among obese persons reduction of weight, through
decreased caloric intake or increased physical activity or
both, is highly desirable.

Stress.—Chronic psychological stresses have long been sus-
pected of being associated with CAD.*® An overactive
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“fight-or-flight” response may have an adverse effect on cat-
echolamines as well as on blood clotting. Type A, or “coronary-
prone,” personality is characterized by competitiveness, im-
patience, intense drive and desire to achieve, and a sense of
urgency.” Early investigations suggested a positive associ-
ation of the type A personality and CAD.?* However, recent
large studies have failed to demonstrate an association.
More recent studies have focused on suppressed anger and
aggressiveness.” 1 A number of studies have failed to doc-
ument a relationship between hostility and CAD.'*'* How-
ever, stress reduction techniques have been shown to lower
blood pressure and facilitate control of hypertension and may
be useful in improving a person’s life-style.!%-107

Patients at High Risk.—Persons at high risk for cardio-
vascular disease because of factors such as diabetes mellitus,
family history of premature cardiovascular disease, and prior
MI should be made aware that their risk may be significantly
increased if they have other risk factors, such as hyperten-
sion, hyperlipidemia, or cigarette smoking. Reduction of risk
can be expected with regular exercise and weight control.
Control or elimination of those factors amenable to change
may be expected to contribute substantially to risk reduction
in this group. Thus, it is important to teach the families of
patients at high risk both CPR and the importance of im-
proving risk factor status.

Conclusions and Goals.—The following statements should
be given the broadest possible publication and promotion.

1. Cardiac arrest and MI are, in the vast majority of cases,
end points in the evolution of atherosclerotic arterial disease
over a period of decades.

2. The rate of progression of atherosclerosis is the primary
determinant of the age at which MI and sudden death occur.

3. The rate of progression can be significantly influenced by
specific conditions and behaviors referred to as risk factors.

4. Control or elimination of risk factors can be achieved by
establishing positive health attitudes and behaviors in the
young.

5. Modification of cardiovascular risk factors in adults, even
those who have had an MI, can alter the rate of progression
of arterial disease and reduce the incidence of major end
points, ie, sudden death, MI, and stroke.

Millions of persons, both lay and professional, have been
trained in CPR-ECC. Strong prevention messages delivered
during CPR training may have as great an impact on car-
diovascular mortality and morbidity as the teaching of emer-
gency measures themselves. Through community education
and involvement, CPR may serve as a means of controlling
CAD through prevention. This aspect of CPR training re-
quires more attention.

The goals of teaching the community to function as the
ultimate coronary care unit include (1) a lay public able to
recognize the symptoms of a possible MI and educated to
seek prompt entry of the victim into the EMS system; (2)
a lay public able to support the life of the cardiac arrest
victim until ACLS becomes available; (3) a lay public ed-
ucated in the importance of early ACLS and eager to
support an effective EMS system in the community; (4)
recognition and reduction of reversible risk factors among
the population with known CAD (secondary prevention);
and (5) recognition and reduction of reversible risk factors
among the population free of clinical manifestations of
CAD, especially the young (primary prevention).
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Efforts to accomplish these goals are already under way in
many areas. Scientific knowledge of the pathogenesis of CAD
and mechanisms of sudden cardiac death has greatly increased
in recent years. Knowledge of the methods and importance
of primary and secondary prevention of CAD is becoming
more widespread. The layperson should consider learning
CPR a responsibility to family, loved ones, and self.

The Responsibility to the Future

The value and cost-effectiveness of the CPR-ECC effort
must continue to be monitored to justify the substantial effort
and resources that volunteers and sponsoring agencies invest
in it. Studies relating dollars spent to lives saved have been
reported.®!!° Such analyses are encouraged to improve CPR-
ECC programs and help them reach their goal. The goal of
CPR-ECC programs is to increase the number of persons
reached and adequately trained, thereby increasing the num-
ber of lives saved by prevention, risk factor modification, and
emergency intervention, and to do so at the most efficient
cost."! Improving the efficacy of emergency cardiac inter-
vention and the outcome for victims of cardiopulmonary ar-
rest requires aggressive strategies of implementation and
research. The concepts of the “chain of survival” and “car-
diopulmonary-cerebral resuscitation” (CPCR) represent two
such important strategies.

The Chain of Survival.—It is clear that CPR alone is of
limited usefulness in improving outcome in most cardiac ar-
rests. The outcome can be improved only when the following
sequence of events occurs as rapidly as possible: (1) recog-
nition of early warning signs, (2) activation of the EMS sys-
tem, (3) basic CPR, (4) defibrillation, (5) intubation, and
(6) intravenous administration of medications.”® The inter-
connectedness of these events and their indispensability to
the overall success of the ECC endeavor have been likened
to links in a chain. If any link is weak or missing, the chance
of survival is lessened and the EMS system is condemned to
poor results. The links in the chain of survival are described
specifically as (1) early access, (2) early CPR, (3) early defibril-
lation, and (4) early ACLS.

CPCR.—Although the importance of CPR and BLS is clear
and undisputed, the efficacy of basic techniques of CPR in
prolonged arrest is modest at best. The initial hope for closed-
chest CPR was that circulation and oxygenation could main-
tain viability long enough to bring the newly developed ex-
ternal defibrillator to the victim’s aid.’® Up to a point, this
modest hope has been realized; BLS is often successful if
defibrillation (or other modes of definitive care) can be car-
ried out within 8 to 10 minutes."'*'** Unfortunately all too
often this time limit cannot be met. When CPR is delayed or
definitive care is not soon forthcoming, the chain of survival
is broken, and the cerebral cortex, the tissue most susceptible
to hypoxia, is irreversibly damaged, resulting in death or
severe neurological deficit. The need to preserve cerebral
viability of the arrest victim must be stressed both in re-
search endeavors and in practical interventions. The term
cardiopulmonary-cerebral resuscitation has been used to fur-
ther emphasize this need."® Studies on the use of pharmacologic
intervention during advanced resuscitative efforts have been
under way for some years. These studies need to be continued
and expanded. Practical ways to assist cerebral viability in the
early stages of BLS are needed. Their development will require
considerable support by funding agencies.
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EMERGENCY CARDIAC CARE

ECC includes all responses necessary to deal with sudden
and often life-threatening events affecting the cardiovascular
and pulmonary systems as well as the ultimate viability of the
fully functioning human being. Cardiac disease is by far the
most frequent cause of these potentially catastrophic events.
In relation to cardiac disease, ECC specifically includes
(1) recognizing early warning signs of heart attack, efforts to
prevent complications, reassurance of the victim, and prompt
availability of monitoring equipment; (2) providing immedi-
ate BLS at the scene, when needed; (3) providing ACLS at
the scene as quickly as possible to defibrillate, if necessary,
and stabilize the victim before transportation; and (4) trans-
ferring the stabilized victim to an appropriate hospital where
definitive cardiac care can be provided.

The term emergency cardiac care in this context extends
to other life-threatening catastrophic events that may not
initially involve the heart. These include such syndromes as
the obstructed airway, stroke, near-drowning, electrocution,
trauma, and hypothermia. Pediatric and neonatal resuscita-
tion are also included, even though in most instances in this
age group the primary event does not occur in the heart.

Emergency transportation alone, without life support, does
not constitute ECC. Although transportation is an important
aspect of ECC, the major emphasis is early provision of
definitive care when needed (eg, defibrillation), use of CPR
‘when needed, and stabilization of the victim of the life-threat-
ening emergency (eg, control of hemorrhage). Inordinate de-
lays at the scene must be avoided, but defibrillation when
necessary and stabilization to the extent possible should be
achieved before and during transport of the victim to the site
of continuing tertiary care.

The two phases of ECC are BLS and ACLS. BLS is that
phase of ECC that either (1) attempts to prevent arrested or
inadequate circulation or respiration through prompt recog-
nition and intervention, early entry into the EMS system, or
both, or (2) attempts to support the circulation and respira-
tion of a victim of cardiac or respiratory arrest through CPR.
BLS can and should be initiated by any person present when
cardiac or respiratory arrest occurs. The most important link
in the CPR-ECC system in the community is the layperson.
ECC is dependent for its success on laypersons’ understand-
ing the importance of early activation of the EMS system and
on their willingness and ability to initiate effective CPR
promptly. Accordingly, providing lifesaving BLS at this level
can be considered to be primarily a public, community re-
sponsibility. The medical community, however, has the re-
sponsibility to provide leadership in educating the public and
to support community education and training.

ACLS includes BLS plus the use of adjunctive equipment
in supporting ventilation, the establishment of intravenous
access, the administration of drugs, cardiac monitoring,
defibrillation or other control of arrhythmias, and care after
resuscitation. It also includes the establishment of commu-
nication necessary to ensure continued care. A physician
must supervise and direct ACLS efforts (1) in person at the
scene, (2) by direct communication, or (3) by a previously
defined alternative mechanism such as standing orders.

ECC should be an integral part of a total communitywide
emergency medical care system. Each system should be based
on local community needs for patient care and available re-
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sources and be consistent with regional, state, and national
guidelines. The success of such a system requires multijuris-
dictional participation and planning to ensure operational and
equipment compatibility within the system and between ad-
jacent systems. The community must be willing both to fund
the program it develops and to review its efficacy. The initial
planning of a system should be through a local advisory coun-
cil on emergency services charged with assessing community
needs, defining priorities, and arranging to meet those needs
with available resources. Critical evaluation of operating pol-
icies, procedures, statistics, and case reports must be the
continuing responsibility of the medical director. Operational
activities must be evaluated against adopted protocols. Eval-
uation of skills of trained personnel, whether based in or out
of the hospital, must be conducted on a regular schedule.
Continuing education programs must be developed that pre-
vent deterioration of necessary skills.

The ECC segment of a communitywide emergency system
is best provided through a stratified system of coronary care
having three levels: level 1, ECC units, including basic and
advanced fized ECC units and basic and advanced mobile
ECC units capable of defibrillation’®'; level 2, emergency
care units, coronary care units, and intermediate care units
capable of thrombolytic therapy'®!'" and intensive care; level
3, tertiary care centers capable of coronary revascularization
and other necessary interventions.

Public education, professional education, and emergency
medical communications are essential components of the total
emergency system and are discussed below and in Part IX,
“Ensuring Effectiveness of Communitywide Emergency
Cardiac Care.”

EDUCATION

Public Education

The greatest risk of death from heart attack occurs within
the first 2 hours after the onset of symptoms.?’* The success
of thrombolytic agents in decreasing the mortality and mor-
bidity of acute MI has increased the urgency for early care
in this disease.!'®!'” The efficacy of thrombolytic therapy in
altering the course of an acute MI decreases rapidly with
time. Beyond 6 hours after the MI the value of thrombolytic
therapy is limited.""®'# The public, especially those at high
risk and their families and friends, must be educated to rec-
ognize the usual signs of a heart attack and the need for
prompt attention.'® They must be taught how to gain rapid
access to the EMS system.'*”!2® The optimal way to facilitate
EMS response is through the use of a universal emergency
telephone number, such as 911.1%*1% The community must
take responsibility to ensure that calling this number initiates
a rapid response. Once this number has been established, it
must be promoted through an educational program so that it
will be identified in the minds of as many as possible within
the community as the means for immediate access to emer-
gency care.

Each person should have a well-formulated plan of action
for use in an emergency, based on local community resources
and the EMS system. When symptoms occur that suggest an
MI, a mobile life support unit should be summoned to reduce
elapsed time from onset of symptoms to entry into an EMS
system. In the absence of such a system, the victim should
proceed without delay to an emergency department or other
facility with 24-hour life support capability. The victim should
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be accompanied by someone else, whenever possible, to drive
and to assist if necessary.

General Concepts and Purpose
of Resuscitation Education

Programs in CPR-ECC should incorporate the best scientific
data available into the teaching and practice of resuscitation.
The development of these programs involves the efforts of na-
tional and international organizations to review the data and
develop guidelines for resuscitation,® which are translated into
programs for the lay public and health care professionals. The
purpose of these programs is strictly educational.

It should not be the role of the AHA to certify the com-
petency of the health care provider in BLS or ALS. Other
groups, such as licensing agencies, medical specialty boards,
hospitals, health departments, and EMS authorities, are re-
sponsible for certifying clinical competency. Those responsi-
ble may adopt criteria for evaluation or they may develop
their own methods. Retraining is also an important issue:
resuscitation skills deteriorate at a variable rate, so creden-
tialing groups should determine how often knowledge and
skills should be assessed. To emphasize that ECC courses are
strictly educational, the AHA, for example, has removed the
word certification from provider cards, substituting the term
course completion for all ECC courses. The document of
course completion may be given to a participant who has
(1) attended the required course, (2) achieved a successful
evaluation on the core content, and (3) remedied any defi-
ciencies when the course was given. Courses using some of
the AHA materials but not covering the core content may be
valid educational experiences and of high quality but do not
qualify for documentation of AHA course completion.

Education in BLS

Adult programs in BLS must be designed to motivate
persons to be trained in CPR and to use the acquired skills.
Targeting courses to relatives and close friends of persons at
high risk must be continued. Students bring a number of
concerns to these courses, and these must be addressed.
These concerns include fear of imperfect performance, fear of
responsibility, anxiety, guilt, and fear of infection. In addi-
tion, students are frequently reluctant to perform CPR even
after they are trained.'”™ Programs must therefore incorpo-
rate information about willingness to perform CPR, and stu-
dents must be encouraged to develop an individualized action
plan in the event of an emergency.

Retention is another key issue in BLS education.'®*'% To
improve retention, the multiple performance steps should be
simplified and key factors that determine successful perfor-
mance and outcome highlighted. Flexible approaches to ed-
ucation, such as public service announcements and use of
videotapes, should be encouraged.

Since laypersons attend BLS programs to learn skills and
to acquire knowledge, the barriers and anxiety resulting from
formal testing must be removed. Formal testing (pass/fail) is
not recommended for BLS training of the layperson. Instead
of testing, timely feedback on knowledge and skills acquisi-
tion will allow the learner to evaluate his or her performance
and correct deficiencies by practice or review of the student
manual.

The evolution of varying levels of expertise among health
care professionals has mandated a flexible approach to BLS
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course content. The traditional line between BLS and ACLS
skills has become less well defined with the increase in in-
tubation by emergency medical technicians (EMTs), emer-
gency medical technician—defibrillation (EMT-D) programs,
and the use of one-way valve masks. Modular programming
allowing the introduction of some of these advances into BLS
programs is encouraged for specific audiences.

Education in Pediatric BLS

The public should also be educated in pediatric BLS. Pro-
grams in pediatric BLS should be targeted to caretakers of
children, including parents, teachers, babysitters, day-care
workers, and in some cases siblings. Most cases of non—injury-
related cardiopulmonary arrest occur in infants and children
with known problems, such as chronic airway disease or
congenital heart disease. Infants and children at risk for
cardiopulmonary arrest should be identified by the health
professionals caring for them, and their families should be
trained in CPR. Persons caring for these children must be
educated to recognize airway or circulatory problems and
taught how to intervene appropriately and gain access to help
in emergencies.

Pediatric BLS should be taught in all communities. School-
age children should be included in this educational process:
children in middle school can successfully perform CPR.1#71%8
The pediatric BLS program for the lay public should stress
injury prevention, CPR training, and heart-healthy living.

Like adult programs in BLS, pediatric educational pro-
grams should be simplified to promote retention of skills.
Methods of teaching BLS skills must be evaluated and a
strategy developed for simplifying the sequence. Intensive
testing of skills with strict performance standards is a barrier
to learning and should be avoided. To facilitate retention of
knowledge and skills, learning activities that can be done at
home should be encouraged. These might include having par-
ents survey their homes using hazard checklists, review CPR
techniques using written materials or videotapes, and prac-
tice CPR.

Education in Pediatric ALS

The pediatric ALS course is targeted to all health care
professionals who treat pediatric patients in acute care set-
tings.'® Although the pediatric ALS curriculum does not
specifically address needs of prehospital care providers, they
may benefit from this material. Having a variety of health
care providers, including nurses, physicians, and EMTs, work
together in small group sessions promotes team building and
a better understanding of the role of each member of the
resuscitation team.

Education in Neonatal Life Support

The need for resuscitation of the newborn is frequent. It is
estimated that approximately 6% of the 3.8 million babies
born annually in the United States require resuscitation. The
goal of the neonatal resuscitation program is to facilitate the
training of a large number of people so that at least one person
trained in neonatal resuscitation can be present at every
delivery.'#

Education in ACLS

The goal of the education program in ACLS is to train
health care professionals who play a role in the treatment of
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the person at risk for cardiac arrest or who has had a cardiac
arrest.! Although the course focuses on adult cardiac arrest
from ventricular fibrillation, it also includes knowledge and
psychomotor skills to help the learner treat other forms of
cardiac and respiratory arrest as well as other conditions of
near-arrest and the period of stabilization after a cardiac
arrest. Flexibility in the ACLS course design is strongly
encouraged so that the needs of all participants can be met.
The lectures, teaching stations, and discussion groups can be
designed to meet the needs of novice or more expert partic-
ipants. The duration of the course should be tailored to meet
the needs of learners.

Within 1 year after completing the ACLS course, rescuers
have difficulty recalling knowledge and performing ACLS
skills.¥*1# If rescuers do not use or practice these skills,
performance may deteriorate more rapidly.'* It is unclear if
this is due to problems with the course or with retention
capabilities.*>!* To maintain proficiency in resuscitation, reg-
ular refresher courses should be provided. These might in-
clude areview of resuscitation decision making, such as choice
of drugs for specific problems, and practice of specific skills,
such as endotracheal intubation. The individual’s scope of
practice and use of resuscitation skills should determine the
frequency of retraining.

Evaluation: A Process to Improve Learning

Diverse methods of evaluating courses and programs have
developed during the past 20 years. Several evaluation mod-
els have been described.*® Of greatest interest are evaluation
studies designed to assess and improve the worth of educa-
tional programs. The evaluations used for the ECC program
have traditionally assessed the effect of education on the
learner.*” Programs should also be evaluated for their effect
on outcomes of resuscitation.

Participant evaluation (or “testing”) must be consistent
with the purpose of the course: education. Evaluation serves
multiple purposes: to determine what the participant has
learned, to identify problem areas requiring more work, and
to provide the course director and instructors with an as-
sessment of the course. If courses are designed and conducted
according to the needs of learners and their anticipated use
of the information, then participants should attain the tar-
geted knowledge and skills. Evaluation should be used as
feedback for learners, course directors, and instructors. If
many learners perform poorly, the course director and fac-
ulty should determine why.

Directions for Change in the Evaluation Process

Individuals should be allowed to learn to their desired level
of performance and at their own pace. Participant differences
can be acknowledged so that those who perform satisfactorily
canmove quickly through evaluation whereas those who need
additional assistance can take needed time to improve their
performance.

The written examination should also be viewed as an eval-
uation tool. Review of the examination in small interactive
sessions can reinforce important points. Participants can spend
time to learn without embarrassment or threat of failure.
Even those with satisfactory performance on the written
examination and the evaluation stations can benefit from
further reinforcement in this process.
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There is a critical need for program evaluation in adult,
pediatric, and neonatal resuscitation. A national database
should be developed on the demographic characteristics of
those taking these courses. Affiliates, franchises, organiza-
tions, and institutions providing life support education should
participate in data collection for program evaluation. Studies
must be performed to determine how different educational
interventions affect the retention of knowledge and skills,
change attitudes, and instill confidence in learners. In BLS,
for example, information must be sought to determine if
persons who take the courses actually perform CPR, on whom
they perform CPR, and what outcomes result from these
interventions. Collection of this information has begun in
Europe; this will facilitate the formulation of strategies for
effective CPR training.!*®1% Only with thorough evaluation
can future educational strategies be scientifically and ratio-
nally planned.

ROLE OF THE AHA

In 1963 the AHA established a Committee on Cardiopul-
monary Resuscitation. It was expanded in 1971 to include
ECC and became the Subcommittee on Emergency Cardiac
Care. In 1989 it was further expanded and became the Com-
mittee on Emergency Cardiac Care with subcommittees on
BLS, ACLS, and pediatric resuscitation.

ECC will continue to be aresponsibility of the AHA as long
as sudden death continues to be a societal problem. ECC
includes the three major areas of AHA programming: public
education, professional education, and community programs.
Since the AHA has both the expertise and community in-
volvement to evaluate such programs effectively, it must
continue to bear the ultimate responsibility for monitoring
and evaluating teaching and performance standards in ECC
as outlined in the 1986 “Standards and Guidelines for Car-
diopulmonary Resuscitation (CPR) and Emergency Cardiac
Care (ECC).”

MOVEMENT TOWARD INTERNATIONAL GUIDELINES

Almost one of four people who attended the 1992 national
conference came from outside the United States. The con-
ference addressed three issues in international ECC: (1) the
desirability of international support for countries to develop
effective ECC, (2) creating a permanent infrastructure for
international cooperation, and (3) common international guide-
lines and an international conference on CPR and ECC.

International Support for Countries
to Develop Programs in CPR and ECC

The AHA has helped colleagues in other countries develop
programs in CPR and ECC. Many participants from other
countries expressed their appreciation of this help. Others
expressed concerns because other health issues in developing
countries often have a higher priority than CPR and ECC.
Nevertheless, there was general agreement that improve-
ment in many areas of ECC is appropriate for all countries.
Unnecessary infant deaths, for example, could be prevented
easily and inexpensively by preventive and simple resusci-
tative measures. Other organizations should assist in pro-
viding help to developing countries. A strong infrastructure,
however, such as that supporting the AHA, is needed to plan,
coordinate, and provide international assistance.
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The conference concluded that (1) existing organizations
should continue to offer assistance to countries that lack
resuscitation programs; (2) help for developing countries in
particular should be seen not only as desirable but also as a
duty; (3) adequate liaison with those who are best informed
within recipient countries should be used to tailor assistance
to their requirements; and (4) “first-world” solutions should
not be inappropriately imposed on the problems of developing
countries. While this message is not new, it is worthy of
continued emphasis.

A Permanent Infrastructure for International Cooperation
With International Guidelines

The 1992 national conference provided an excellent exam-
ple of international cooperation, with representatives from 58
countries and most world organizations with an interest in
resuscitation. The conference unanimously endorsed the in-
tention to maintain and develop international cooperation in
promoting the skills of resuscitation. Existing organiza-
tions, however, wished to maintain their autonomy in up-
dating guidelines for CPR and ECC. Furthermore, it was
not considered realistic or desirable to introduce a new
international conference in the absence of a strong sup-
porting infrastructure. The conference recognized the am-
bivalence of this position: a determination to preserve
existing arrangements was accompanied by a desire to
more effectively share the data and expertise that exist
around the world.

The conference recommended that the existing major
organizations with a responsibility for guidelines in CPR
and ECC aim to synchronize their review of guidelines,
with the objective of publishing updates in the same year.
With such a schedule, the organizations could create inter-
national working groups with a worldwide membership of
the principal experts in their fields. These groups could
offer international reviews of the literature and, based on
the shared science and experiences, could make sugges-
tions for modifications in guidelines. These proposed mod-
ifications, supported by the science that generated them,
would be offered as evidence to the major international
organizations for their own meetings and deliberations: to
the AHA, the Canadian Heart and Stroke Foundation, the
European Resuscitation Council, and associations or soci-
eties in Latin America, Australia, Africa, and Asia, ie, to
all countries or multinational organizations that might
wish to participate. The proposed modifications would be
considered by these organizations. If the science was un-
assailable, the modifications would likely be adopted with
or without change, taking into consideration local needs
and realities.

Such a plan for international cooperation would have ap-
preciable advantages over existing arrangements: (1) the
world’s leading experts would achieve fruitful communication
and cooperation; (2) advice for guidelines would be less likely
to be tainted by habit, tradition, or peer pressure; (3) guide-
lines generated in this way should be widely accepted within
existing organizations; (4) a great similarity (or evenidentity)
of guidelines would likely be achieved without the fear that
one group was being subverted by another; (5) the potential
would exist for eventual universal guidelines; and (6) existing
organizations would not perceive a risk to their independence
or autonomy.
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IMPLEMENTATION OF CONFERENCE
RECOMMENDATIONS

There are important new recommendations for changes
arising from the 1992 conference. Such changes take time.
None of the 1985 recommendations that have been changed
or deleted here are thought to constitute a public health
hazard; they have been changed or withdrawn for other rea-
sons described in this document. These changes should be
implemented only when the appropriate agencies have in-
stituted orderly plans to do so. Such plans should minimize
confusion among the agencies, their instructors, and their
professional and lay students.

To ensure maximum effectiveness, these recommendations
should be adopted and implemented by the following: (1) state
regulatory bodies responsible for EMS systems and health
care equipment; (2) professional medical and allied health
associations, issuing statements jointly or individually for
maximum dissemination, to ensure uniformity in their appli-
cation and to protect those who are in accordance with them
and the emergency victim; (3) the AHA, by taking steps to
disseminate these recommendations widely, including pro-
grams, training materials, and publications, and by seeking
support for dissemination from appropriate foundations, fed-
eral agencies, medical organizations, and other appropriate
sources; (4) the American Red Cross and other agencies
charged with the responsibility of providing training to the lay
public; (5) appropriate government agencies; (6) other respon-
sible agencies and organizations, including medical, dental, and
nursing schools, secondary schools and colleges, airlines, indus-
tries, and sports centers; (7) all emergency medical care units;
and (8) all county, state, and national medical organizations, by
establishing a mechanism to approve CPR courses given in ac-
cordance with AHA recommendations and by instructors
trained in accordance with AHA materials.

SPECIAL RECOMMENDATIONS FOR FACILITIES
WITH CAPTIVE POPULATIONS

The need for immediately available BLS and rapidly avail-
able defibrillation and ACLS places an obligation on those
responsible for facilities with large captive populations. Man-
agers of factories, schools, office buildings, apartment build-
ings, stadiums, large fairs, and the like, should be encouraged
to train security and other personnel in the techniques of
CPR and the use of the automated external defibrillator. BLS
training, ACLS capability, and early ACLS can be relatively
inexpensive. Investigation of EMS capabilities in the imme-
diate area of the facility may provide an acceptable solution
without additional expense.

RECOMMENDED CHANGES IN THE GUIDELINES

A strong consensus was reached at the 1992 conference for
several major changes in the guidelines for CPR and ECC.
Most of the 1985 guidelines remain unaltered or have simply
been refined. The remainder of this document presents an
in-depth discussion of the changes in recommendations and of
those recommendations not changed. The reasons for the
recommendations and the scientific evidence are discussed.
Among the new recommendations, which include major chang-
es from prior recommendations, are the following:

1. The imperative to access EMS promptly leads to a Class
I recommendation to telephone EMS (usually 911), whenever
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possible, as a first step in the adult BLS protocol when
witnessing a collapse or coming across an unresponsive
victim. However, in the pediatric age group, 1 minute of
CPR is still recommended after initial assessment and be-
fore breaking to call EMS. This recommendation results
from the knowledge that ventricular fibrillation is unusual
in children. Thus, ventilation is more likely to be needed
than defibrillation in the pediatric age group. Obviously, shout-
ing for help should occur immediately after the initial
assessment.

2. The time taken during ventilation for filling of the lungs
in the adult is increased to 1%z to 2 seconds per breath to
further decrease the likelihood of gastric insufflation. In in-
fants and children, where small tidal volumes are required
and ventilatory rates are faster, the time is unchanged at 1
to 1%% seconds per breath.

3. The unresponsive victim with spontaneous respirations
should be placed in the “recovery position” if no cervical
trauma is suspected. Placement in the recovery position con-
sists of rolling the victim onto his or her side to help protect
the airway.

4. The entry of the second rescuer, for BLS resuscitation,
is considerably simplified.

5. Instructors in BLS need to be familiar with and able to
teach mouth-to-barrier device ventilation.

6. Esophageal obturator airway, esophageal gastric tube
airway, combination esophageal-tracheal tube, and pharyn-
gotracheal lumen airway are classified as Class IIb.

7. The initial dose of epinephrine for the pulseless victim
remains unchanged since data concerning high-dose epineph-
rine do not convincingly establish its superiority. For repeat
doses, high-dose epinephrine (up to 0.1 mg/kg) is given a Class
ITb status (efficacy uncertain but possibly effective). It may
be considered if the standard dose does not lead to the return
of a perfusing rhythm. In pediatric life support, the repeat
dose of epinephrine at 0.1 to 0.2 mg/kg is Class I1a (probably
effective) because there is some evidence of improved out-
come with high-dose epinephrine.

8. Sodium bicarbonate remains a drug with variable in-
dications. In hyperkalemia it is a Class I drug; in some
situations it is a Class Ila drug (eg, bicarbonate-
responsive metabolic acidosis); in other situations it is
Class IIb (eg, on return of spontaneous circulation after
long arrest intervals); in the majority of arrest cases (hy-
poxic lactic acidosis) it is considered Class III and is not
recommended.

9. Calcium is not routinely recommended (Class III) ex-
cept under certain circumstances, such as calcium channel
blocker overdose or known ionized hypocalcemia, when its
use is probably effective (Class I1a).

10. Adenosine is recommended as a Class I agent, the drug
of choice, for paroxysmal supraventricular tachycardia in
adults.

11. New detailed treatment protocols are presented for
bradycardias, tachycardias, pulseless electrical activity, shock
and hypotension, acute pulmonary edema, refractory ven-
tricular fibrillation, and hypothermia.

12. The need to use higher doses of drugs in larger volumes
for endotracheal administration is emphasized.

13. The value of an intravenous flush to ensure delivery of
intravenous drugs into the central circulation is emphasized.

14. The value of the intraosseous route for emergency
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venous access in infants and children up to 6 years of age is
emphasized.

15. Glucose-containing fluids are discouraged for resuscita-
tive efforts because of their possible deleterious effects on
cerebral preservation.

16. Thrombolytic agents are considered Class I drugs for
acute MI and should be administered early by the first phy-
sician who is competent in making the diagnosis.

17. The educational aspects of the ECC programs are dis-
cussed and recommendations for changes made.

18. New material on the early diagnosis and management
of stroke has been added because of the magnitude of this
problem and because of the importance of proper early di-
agnosis and treatment.

19. The need is recognized to establish policies for advance
directives (ie, living wills) and do-not-resuscitate orders. Rec-
ommendations are made to assist EMS systems in responding
to such orders and advance directives.

References

1. Standards for cardiopulmonary resuscitation (CPR) and emergency cardiac
care (ECC). JAMA. 1974;227(suppl):833-868.

2. Standards and guidelines for cardiopulmonary resuscitation (CPR) and
emergency cardiac care (ECC). JAMA. 1980;244:453-509.

3. Standards and guidelines for cardiopulmonary resuscitation (CPR) and
emergency cardiac care (ECC). JAMA. 1986;255:2905-2984.

4. Safar P. History of cardiopulmonary-cerebral resuscitation. In: Kaye W,
Bircher N, eds. Cardiopulmonary Resuscitation. New York, NY: Churchill-
Livingstone Inc; 1989:1-19.

5. Paraskos JA. Biblical accounts of resuscitation. J Hist Med Allied Sci.
1992;47:310-321.

6. Stephenson HE Jr, Reid LC, Hinton JW. Some common denominators in
1200 cases of cardiac arrest. Ann Surg. 1953;137:731-744.

7. Zoll PM, Linenthal AJ, Gibson W, Paul MH, Norman LR. Termination of
ventricular fibrillation in man by externally applied electric countershock. N
Engl J Med. 1956;254:727-732.

8. Safar P, Escarraga L, Elam JO. A comparison of the mouth-to-mouth and
mouth-to-airway methods of artificial respiration with the chest-pressure arm-
lift method. N Engl J Med. 1958;258:671-677.

9. Elam JO, Greene DG, Brown ES, Clements JA. Oxygen and carbon dioxide
exchange and energy cost of expired air resuscitation. JAMA. 1958;167:328-
334.

10. Kouwenhoven WB, Jude JR, Knickerbocker GG. Closed-chest cardiac mas-
sage. JAMA. 1960;173:1064-1067.

11. Cardiopulmonary resuscitation: statement by the Ad Hoc Committee on
Cardiopulmonary Resuscitation of the Division of Medical Sciences, National
Academy of Sciences-National Research Council. JAMA. 1966;198:372-379.
12. Cardiopulmonary Resuscitation: Conference Proceedings, May 23, 1966.
Washington, DC: National Academy of Sciences—National Research Council;
1967.

13. McIntyre KM. Cardiopulmonary resuscitation and the ultimate coronary
care unit. JAMA. 1980;244:510-511.

14. The Emergency Cardiac Care Committee of the American Heart Asso-
ciation. Risk of infection during CPR training and rescue: supplemental guide-
lines. JAMA. 1989;262:2714-2715.

15. Cummins RO, Ornato JP, Thies WH, Pepe PE. Improving survival from
sudden cardiac arrest: the ‘chain of survival’ concept: a statement for health
professionals from the Advanced Cardiac Life Support Subcommittee and the
Emergency Cardiac Care Committee, American Heart Association. Circula-
tion. 1991;83:1833-1847.

16. Kerber RE. Statement on early defibrillation from the Emergency Cardiac
Care Committee, American Heart Association. Circulation. 1991;83:2233.
17. Emergency Cardiac Care Committee. Automated external defibrillators
and advanced cardiac life support: a new initiative from the American Heart
Association. Am J Emerg Med. 1991;9:91-94.

18. Morbidity and Mortality Chartbook on Cardiovascular, Lung and Blood
Diseases 1990. Bethesda, Md: National Heart, Lung, and Blood Institute; 1990.
19. 1992 Heart and Stroke Facts. Dallas, Tex: American Heart Association;
1991.

20. Kannel WB. Metabolic risk factors for coronary heart disease in women:
perspective from the Framingham Study. Am Heart J. 1987:114:413-419.
21. Goldman L, Cook EF. The decline in ischemic heart disease mortality rates:
an analysis of the comparative effects of medical interventions and changes in
lifestyle. Ann Intern Med. 1984;101:825-836.

22. Bainton CR, Peterson DR. Deaths from coronary heart disease in persons
50 years of age and younger: a community-wide study. N Engl J Med. 1963;
268:569-575.

Introduction 2181



23. Kuller L, Lilienfeld A, Fisher R. Sudden and unexpected deaths in young
adults: an epidemiological study. JAMA. 1966;198:248-252.

24. Kuller L, Lilienfeld A, Fisher R. Epidemiological study of sudden and
unexpected deaths due to arteriosclerotic heart disease. Circulation. 1966;34:
1056-1068.

25. McNeilly RH, Pemberton J. Duration of last attack in 998 fatal cases of
coronary artery disease and its relation to possible cardiac resuscitation. BM.J.
1968;3:139-142.

26. Gordon T, Kannel WB. Premature mortality from coronary heart disease:
the Framingham Study. JAMA. 1971;215:1617-1625.

27. Carveth SW. Eight-year experience with a stadium-based mobile coronary
care unit. Heart Lung. 1974;3:770-774.

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

29. Shu CY. Mobile CCUs. Hospitals. 1971;45:14.

30. Kuller L, Cooper M, Perper J. Epidemiology of sudden death. Arch Intern
Med. 1972;129:714-719.

31. Pantridge JF, Geddes JS. Cardiac arrest after myocardial infarction. Lan-
cet. 1966;1:807-808.

32. Pantridge JF. The effect of early therapy on the hospital mortality from
acute myocardial infarction. @ J Med. 1970;39:621-622.

33. Grace WJ, Chadbourn JA. The first hour in acute myocardial infarction.
Heart Lung. 1974;3:736-741.

34. Division of Injury Control, Center for Environmental Health and Injury
Control, Centers for Disease Control. Childhood injuries in the United States.
AJDC. 1990;144:627-646.

35. Guyer B, Ellers B. Childhood injuries in the United States: mortality,
morbidity, and cost. AJDC. 1990;144:649-652.

36. Rice DP, Mackenzie EJ, and Associates. Cost of Injury in the United
States: A Report to Congress. San Francisco, Calif: Institute for Health and
Aging, University of California and Injury Prevention Center, The Johns
Hopkins University; 1989.

37. Kannel WB, Doyle JT, Ostfeld AM, et al. Optimal resources for the primary
prevention of atherosclerotic diseases: Atherosclerosis Study Group. Circu-
lation. 1984;70:155A-205A.

38. Havlik RJ, Feinleib M, eds. Proceedings of the Conference on the Decline
in Coronary Heart Disease Mortality. Washington, DC: National Heart, Lung,
and Blood Institute; 1979. US Dept of Health, Education, and Welfare pub-
lication 79-1610.

39. Higgins MW, Luepker RV, eds. Trends in Coronary Heart Disease Mor-
tality: The Influence of Medical Care. New York, NY: Oxford University
Press; 1988.

40. Stern MP. The recent decline in ischemic heart disease mortality. Ann
Intern Med. 1979;91:630-640.

41. Thom TJ, Kannel WB. Downward trend in cardiovascular mortality. Annu
Rev Med. 1981;32:427-434.

42. Kannel WB. Meaning of the downward trend in cardiovascular mortality.
JAMA. 1982;247:877-880.

43. Holbrook JH, Grundy SM, Hennekens CH, Kannel WB, Strong JP. Cig-
arette smoking and cardiovascular diseases: a statement for health profes-
sionals by a task force appointed by the steering committee of the American
Heart Association. Circulation. 1984;70:1114A-1117A.

44. Wilhelmsen L. Coronary heart disease: epidemiology of smoking and in-
tervention studies of smoking. Am Heart J. 1988;115:242-249.

45. The Health Consequences of Smoking: Cardiovascular Disease: A Report
of the Surgeon General. Washington, DC: Office on Smoking and Health; 1983.
US Dept of Health and Human Services publication 84-50204.

46. Miller WW. Preventive cardiology for coronary artery disease. Prim Care.
1985;12:15-38.

47. Gordon T, Kannel WB, McGee D, Dawber TR. Death and coronary attacks
in men after giving up cigarette smoking: a report from the Framingham
Study. Lancet. 1974;2:1345-1348.

48. Wilhelmsson C, Vedin JA, Elmfeldt D, Tibblin G, Wilhelmsen L. Smoking
and myocardial infarction. Lancet. 1975;1:415-420.

49. Sparrow D, Dawber TR. The influence of cigarette smoking on prognosis
after first myocardial infarction: a report from the Framingham Study. J
Chronic Dis. 1978;31:425-432.

50. Castelli WP. Epidemiology of coronary heart disease: the Framingham
Study. Am J Med. 1984;76(suppl 2A):4-12.

51. Kristein MM. 40 years of US cigarette smoking and heart disease and
cancer mortality rates. J Chronic Dis. 1984;37:317-323.

52. Ockene JK, Kuller LH, Svendsen KH, Meilahn E. The relationship of
smoking cessation to coronary heart disease and lung cancer in the Multiple
Risk Factor Intervention Trial (MRFIT). Am J Public Health. 1990;80:954-
958.

53. Cryer PE, Haymond MW, Santiago JV, Shah SD. Norepinephrine and
epinephrine release and adrenergic mediation of smoking-associated hemody-
namic metabolic events. N Engl J Med. 1976;295:573-577.

54. Verrier RL, Thompson PL, Lown B. Ventricular vulnerability during
sympathetic stimulation: role of heart rate and blood pressure. Cardiovasc Res.
1974;8:602-610.

55. Verrier RL, Calvert A, Lown B. Effect of posterior hypothalamic stim-
ulation on ventricular fibrillation threshold. Am J Physiol. 1975;228:923-927.
56. Bellet S, DeGuzman NT, Kostis JB, Roman L, Fleischmann D. The effect
of inhalation of cigarette smoke on ventricular fibrillation threshold in normal

2182 JAMA, October 28, 1992—Vol 268, No. 16

dogs and dogs with acute myocardial infarction. Am Heart J. 1972;83:67-76.
57. Barry J, Mead K, Nabel EG, et al. Effect of smoking on the activity of
ischemic heart disease. JAMA. 1989;261:398-402.

58. Castelli WP, Garrison RJ, Dawber TR, McNamara PM, Feinleib M, Kannel
WB. The filter cigarette and coronary heart disease: the Framingham Study.
Lancet. 1981;2:109-113.

59. Wells A. An estimate of adult mortality in the United States from passive
smoking: a response to criticism. Environ Int. 1990;16:187-193.

60. Glantz SA, Parmley WW. Passive smoking and heart disease: epidemiol-
ogy, physiology, and biochemistry. Circulation. 1991;83:1-12.

61. Hypertension Detection and Follow-up Program Cooperative Group. Five-
year findings of the Hypertension Detection and Follow-up Program, I: re-
duction in mortality of persons with high blood pressure, including mild hy-
pertension. JAMA. 1979;242:2562-25717.

62. Vital Statistics of the United States, 1979. Hyattsville, Md: National Center
for Health Statistics; 1984:2A.

63. Hypertension Detection and Follow-up Program Cooperative Group. Five-
year findings of the Hypertension Detection and Follow-up Program, III:
reduction in stroke incidence among persons with high blood pressure. JAMA.
1982;247:633-638.

64. Dannenberg AL, Drizd T, Horan MJ, Haynes SG, Leaverton PE. Progress
in the battle against hypertension: change in blood pressure levels in the
United States from 1960 to 1980. Hypertension. 1987;10:226-233.

65. Stamler J, Wentworth D, Neaton JD. Is relationship between serum cho-
lesterol and risk of premature death from coronary heart disease continuous
and graded? findings in 356 222 primary screenees of the Multiple Risk Factor
Intervention Trial (MRFIT). JAMA. 1986;256:2823-2828.

66. The Pooling Project Research Group. Relationship of blood pressure, se-
rum cholesterol, smoking habit, relative weight and ECG abnormalities to
incidence of major coronary events: final report of the Pooling Project. J
Chronic Dis. 1978;31:201-306.

67. Kannel WB, Castelli WP, Gordon T. Cholesterol in the prediction of ath-
erosclerotic disease: new perspectives based on the Framingham Study. Ann
Intern Med. 1979;90:85-91.

68. Benfante R, Reed D. Is elevated serum cholesterol level a risk factor for
coronary heart disease in the elderly? JAMA. 1990;263:393-396.

69. Rubin SM, Sidney S, Black DM, Browner W§, Hulley SB, Cummings SR.
High blood cholesterol in elderly men and the excess risk for coronary heart
disease. Ann Intern Med. 1990;113:916-920.

70. Rhoads GG, Gulbrandsen CL, Kagan A. Serum lipoproteins and coronary
heart disease in a population study of Hawaii Japanese men. N Engl J Med.
1976;294:293-298.

71. Castelli W, Leaf A. Identification and assessment of cardiac risk: an over-
view. Cardiol Clin. 1985;3:171-178.

72. The Lipid Research Clinics Coronary Primary Prevention Trial results,
I: reduction in incidence of coronary heart disease. JAMA. 1984;251:351-364.
73. The Lipid Research Clinics Coronary Primary Prevention Trial results, I1:
the relationship of reduction in incidence of coronary heart disease to choles-
terol lowering. JAMA. 1984;251:365-374.

74. Frick MH, Elo O, Haapa K, et al. Helsinki Heart Study: primary-preven-
tion trial with gemfibrozil in middle-aged men with dyslipidemia: safety of
treatment, changes in risk factors, and incidence of coronary heart disease. N
Engl J Med. 1987,317:1237-1245.

75. LaRosa JC, Cleeman JI. Cholesterol lowering as a treatment for estab-
lished coronary heart disease. Circulation. 1992;85:1229-1235.

76. Castelli WP. The triglyceride issue: a view from Framingham. Am Heart
J. 1986;112:432-437.

77. Morris JN, Heady JA, Raffle PAB, Roberts CG, Parks JW. Coronary heart
disease and physical activity of work. Lancet. 1953;2:1053-1057; 1111-1120.
78. Paffenbarger RS, Hale WE. Work activity and coronary heart mortality.
N Engl J Med. 1975;292:545-550.

79. Powell KE, Thompson PD, Caspersen CJ, Kendrick JS. Physical activity
and the incidence of coronary heart disease. Annu Rev Public Health. 1987;
8:253-287.

80. Oberman A. Exercise and the primary prevention of cardiovascular dis-
ease. Am J Cardiol. 1985;55:10D-20D.

81. Shephard RJ. Exercise in coronary heart disease. Sports Med. 1986;3:26-49.
82. Berlin JA, Colditz GA. A meta-analysis of physical activity in the preven-
tion of coronary heart di Am J Epidemiol. 1990;132:612-628.

83. Ashley FW Jr, Kannel WB. Relation of weight change to changes in
atherogenic traits: the Framingham Study. J Chronic Dis. 1974;27:103-114.
84. National Institutes of Health Consensus Development Panel on the Health
Implications of Obesity. Health implications of obesity. Ann Intern Med.
1985;103:147-151.

85. Barrett-Connor EL. Obesity, atherosclerosis, and coronary artery disease.
Ann Intern Med. 1985;103:1010-1019.

86. Hubert HB. The importance of obesity in the development of coronary risk
factors and disease: the epidemiologic evidence. Annu Rev Public Health.
1986;7:493-502.

87. Hubert HB, Feinleib M, McNamara PM, Castelli WP. Obesity as an in-
dependent risk factor for cardiovascular disease: a 26-year follow-up of par-
ticipants in the Framingham Heart Study. Circulation. 1983;678:968-977.
88. MansonJE, Colditz GA, Stampfer MJ, et al. A prospective study of obesity
and risk of coronary heart disease in women. N Engl J Med. 1990;322:882-889.
89. Despres JP, Moorjani S, Lupien PJ, Tremblay A, Nadeau A, Bouchard C.

Introduction




Regional distribution of body fat, plasma lipoproteins, and cardiovascular
disease. Arteriosclerosis. 1990;10:497-511.

90. Osler W. Lecture on angina pectoris and allied states. N Y Med J. 1896;
64:177-183.

91. Friedman M, Rosenman RH. Association of a specific overt behavior pat-
tern with blood and cardiovascular findings: blood cholesterol level, blood
clotting time, incidence of arcus senilis and clinical coronary heart disease.
JAMA. 1959;169:1286-1296.

92. Jenkins CD. The coronary-prone personality. In: Gentry WD, Williams RB,
eds. Psychological Aspects of Myocardial Infarction and Coronary Care. St
Louis, Mo: CV Mosby Co; 1979.

93. Jenkins CD, Rosenman RH, Zyzanski SJ. Prediction of clinical coronary
heart disease by a test for the coronary-prone behavior pattern. N Engl J Med.
1974;290:1271-1275.

94. Haynes SG, Feinleib M, Kannel WB. The relationship of psychosocial
factors to coronary heart disease in the Framingham Study. Am J Epidemiol.
1980;111:37-58.

95. Shekelle RB, Gale M, Norusis M. Type A score (Jenkins Activity Survey)
and risk of recurrent coronary heart disease in the Aspirin Myocardial Inf-
arction Study. Am J Cardiol. 1985;56:221-225.

96. Shekelle RB, Hulley SB, Neaton JD, et al. The MRFIT Behavioral Pattern
Study, II: type A behavior and incidence of coronary heart disease. Am J
Epidemiol. 1985;122:559-570.

97. Ragland DR, Brand RJ. Type A behavior and mortality from coronary
heart disease. N Engl J Med. 1988;318:65-69.

98. Krantz DS, Contrada RJ, Hill DR, Friedler E. Environmental stress and
biobehavioral antecedents of coronary heart disease. J Consult Clin Psychol.
1988;56:333-341.

99. Williams RB Jr, Haney TL, Lee KL, Kong YH, Blumenthal JA, Whalen
RE. Type A behavior, hostility and coronary atherosclerosis. Psychosom Med.
1980;42:539-549.

100. Shekelle RB, Gale M, Ostfeld AM, Paul O. Hostility, risk of coronary heart
disease, and mortality. Psychosom Med. 1983;45:109-114.

101. Dembroski TM, MacDougall JM, Williams RB, Haney TL, Blumenthal JA.
Components of type A, hostility, and anger in relationship to angiographic
findings. Psychosom Med. 1985;47:219-233.

102. Leon GR, Finn SE, Murray D, Bailey JM. Inability to predict cardiovas-
cular disease from hostility scores or MMPI items related to type A behavior.
J Consult Clin Psychol. 1988;56:597-600.

103. Hearn MD, Murray DN, Luepker RV. Hostility, coronary heart disease,
and total mortality: a 33-year follow-up study of university students. J Behav
Med. 1989;12:105-121.

104. Helmer DC, Ragland DR, Syme SL. Hostility and coronary artery dis-
ease. Am J Epidemiol. 1991;133:112-122.

105. Health and Public Policy Committee, American College of Physicians.
Biofeedback for hypertension. Ann Intern Med. 1985;102:709-715.

106. Silverberg DS. Non-pharmacological treatment of hypertension. J Hy-
pertens. 1990;8(suppl):S21-S26.

107. Kostis JB, Rosen RC, Brondolo E, Taska L, Smith DE, Wilson AC.
Superiority of nonpharmacological therapy compared to propranolol and pla-
cebo in men with mild hypertension: a randomized, prospective trial. Am Heart
J. 1992;123:466-474.

108. Hallstrom A, Eisenberg MS, Bergner L. Modeling the effectiveness and
cost-effectiveness of an emergency service system. Soc Sci Med. 1981;15C:13-
17.

109. Urban N, Bergner L, Eisenberg MS. The costs of a suburban paramedic
program in reducing deaths due to cardiac arrest. Med Care. 1981;19:379-392.
110. Ornato JP, Craren EJ, Nelson N, Smith HD. The economic impact of
cardiopulmonary resuscitation and emergency cardiac care programs. Car-
diovasc Rev Rep. 1983;4:1083-1085.

111. Montgomery WH, ed. Program Management Guidelines. Dallas, Tex:
American Heart Association; 1983.

112. Eisenberg MS, Bergner L, Hallstrom A. Cardiac resuscitation in the
community: importance of rapid provision and implications for program plan-
ning. JAMA. 1979;241:1905-1907.

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

114. Weaver WD, Cobb LA, Hallstrom AP, Fahrenbruch C, Copass MK, Ray
R. Factors influencing survival after out-of-hospital cardiac arrest. J Am Coll
Cardiol. 1986;7:754-757.

115. Safar P, Bircher NG. Cardiopulmonary Cerebral Resuscitation. 3rd ed.
Philadelphia, Pa: WB Saunders Co; 1988.

116. American College of Cardiology/American Heart Association Task Force
on Assessment of Diagnostic and Therapeutic Cardiovascular Procedures.
Guidelines for the early management of patients with acute myocardial inf-
arction. Circulation. 1990;82:664-707.

117. Gunnar RM, Passamani ER, Bourdillon PD, et al. Guidelines for the early
management of patients with acute myocardial infarction: a report of the
American College of Cardiology/American Heart Association Task Force. J
Am Coll Cardiol. 1990;16:249-292.

118. Simoons ML, Serruys PW, van den Brand M, et al. Early thrombolysis
in acute myocardial infarction: limitation of infarct size and improved survival.
J Am Coll Cardiol. 1986;7:717-728.

JAMA, October 28, 1992—Vol 268, No. 16

119. Gruppo Italiano per lo Studio della Streptochinasi nell’Infarto Miocardico
(GISSI). Effectiveness of intravenous thrombolytic treatment in acute myo-
cardial infarction. Lancet. 1986;1:397-402.

120. Gruppo Italiano per lo Studio della Streptochinasi nell'Infarto Miocardico
(GISSI). Long-term effects of intravenous thrombolysis in acute myocardial
infarction: final report of the GISSI Study. Lancet. 1987;2:871-874.

121. Kennedy JW, Martin GV, Davis KB, Ritchie JL. The Western Washing-
ton Intravenous Streptokinase in Acute Myocardial Infarction Randomized
Trial. Circulation. 1988;77:345-352.

122. AIMS Trial Study Group. Effect of intravenous APSAC on mortality
after acute myocardial infarction: preliminary report of a placebo-controlled
clinical trial. Lancet. 1988;1:545-549.

123. ISIS-2 (Second International Study of Infarct Survival) Collaborative
Group. Randomised trial of intravenous streptokinase, oral aspirin, both, or
neither among 17 187 cases of suspected acute myocardial infarction: ISIS-2.
Lancet. 1988;2:349-360.

124. Simoons ML, Vos J, Tijssen JG, et al. Long-term benefit of early throm-
bolytic therapy in patients with acute myocardial infarction: 5 year follow-up
of a trial conducted by the Interuniversity Cardiology Institute of the Neth-
erlands. J Am Coll Cardiol. 1989;14:1609-1615.

125. Grines CL, DeMaria AN. Optimal utilization of thrombolytic therapy for
acute myocardial infarction: concepts and controversies. J Am Coll Cardiol.
1990;16:223-231.

126. ParaskosJA. Educating the population at risk. Cardiology. 1991;79:81-83.
127. HerlitzJ, Hartford M, Blohm M, et al. Effect of a media campaign on delay
times and ambulance use in suspected acute myocardial infarction. Am J
Cardiol. 1989;64:90-93.

128. Herlitz J, Hartford M, Karlson BW, et al. Effect of a media campaign to
reduce delay times for acute myocardial infarction on the burden of chest pain
patients in the emergency department. Cardiology. 1991;79:127-134.

129. Mayron R, Long RS, Ruiz E. The 911 emergency telephone number:
impact on emergency medical systems access in a metropolitan area. Am J
Emerg Med. 1984;2:491-493.

130. Eisenberg M, Hallstrom A, Becker L. Community awareness of emer-
gency phone numbers. Am J Public Health. 1981;71:1058-1060.

131. Sigsbee M, Geden EA. Effects of anxiety on family members of patients
with cardiac disease learning cardiopulmonary resuscitation. Heart Lung. 1990;
19:662-665.

132. Luft J. Of Human Interaction. Palo Alto, Calif: National Press Books;
1969.

133. Kaye W, Rallis SF, Mancini ME, et al. The problem of poor retention of
cardiopulmonary resuscitation skills may lie with the instructor, not the learn-
er or the curriculum. Resuscitation. 1991;21:67-87.

134. Weaver FJ, Ramirez AG, Dorfman SB, Raizner AE. Trainees’ retention
of cardiopulmonary resuscitation: how quickly they forget. JAMA. 1979;241:
901-903.

135. Winchell SW, Safar P. Teaching and testing lay and paramedical per-
sonnel in cardiopulmonary resuscitation. Anesth Analg. 1966;45:441-449.
136. Mandel P, Cobb LA. Initial and long term competency of citizens trained
in CPR. Emerg Health Serv Q. 1982;1:49-63.

137. Cook JH. My 4-year-old taught me how to face emergencies. RN. 1978;
41:85.

138. Van Kerschaver E, Delooz HH, Moens GF. The effectiveness of repeated
cardiopulmonary resuscitation training in a school population. Resuscitation.
1989;17:211-222.

139. Seidel JS, Burkett DL, eds. Instructor’s Manual for Pediatric Advanced
Life Support. Dallas, Tex: American Heart Association; 1988.

140. Instructor’s Manual for Neonatal Resuscitation. Dallas, Tex: American
Heart Association; 1987.

141. Jaffe A, ed. Textbook of Advanced Cardiac Life Support. Dallas, Tex:
American Heart Association; 1987.

142. Kaye W, Mancini ME, Rallis S, Mandel LLP. Education aspects: resuscita-
tion training and evaluation. In: Kaye W, Bircher NG, eds. Cardiopulmonary
Resuscitation. New York, NY: Churchill Livingstone Inc; 1989.

143. Lowenstein SR, Hansbrough JF, Libby LS, Hill DM, Mountain RD,
Scoggin CH. Cardiopulmonary resuscitation by medical and surgical house-
officers. Lancet. 1981;2:679-681.

144. Stross JK. Maintaining competency in advanced cardiac life support skills.
JAMA. 1983;249:3339-3341.

145. Kaye W, Mancini ME. Use of the Mega Code to evaluate team leader
performance during advanced cardiac life support. Crit Care Med. 1986;14:
99-104.

146. Madaus GF, Scriven MS, Stufflebeam DL, eds. Evaluation Models: View-
points on Educational and Human Services Evaluation. Boston, Mass: Kluwer-
Nijhoff Publishing; 1983:23-43.

147. Madaus GF, Stufflebeam DL. Educational Evaluation: Classic Works of
Ralph W. Tyler. Boston, Mass: Kluwer Academic; 1989.

148. Bossaert L, Van Hoeyweghen R. Bystander cardiopulmonary resuscita-
tion (CPR) in out-of-hospital cardiac arrest: the Cerebral Resuscitation Study
Group. Resuscitation. 1989;17(suppl):S55-S69.

149. Holmberg S. CPR and early defibrillation in Sweden [in German]. In:
Kontokollias JS, ed. Proceedings of the 5th Ulzener Citizen CPR Congress
[October 15-16, 1988, Bad Bevensen, Germany]. Edewecht, Germany: Stumpf
& Kossendey mbH; 1990:66-67.

Introduction 2183




Part 1 e e e R

Adult Basic Life Support

BASIC life support (BLS) is the phase of emergency cardiac
care (ECC) that (1) prevents respiratory or circulatory arrest
or insufficiency through prompt recognition and intervention
or (2) supports the ventilation of a victim of respiratory arrest
with rescue breathing or the ventilation and circulation of a
victim of cardiac arrest with cardiopulmonary resuscitation
(CPR). The major objective of performing rescue breathing
or CPR is to provide oxygen to the brain and heart until
appropriate, definitive medical treatment (advanced cardiac
life support [ACLS]) can restore normal heart and ventila-
tory action. The prompt administration of BLS is the key to
success. In respiratory arrest, the survival rate may be very
high if airway control and rescue breathing are started prompt-
ly.! For cardiac arrest the highest hospital discharge rate has
been achieved in patients in whom CPR was initiated within
4 minutes of arrest and ACLS within 8 minutes.? Early by-
stander rescue breathing or CPR intervention and fast emer-
gency medical services (EMS) response are therefore essen-
tial in improving survival rates®* and good neurological re-
covery rates.’

BLS includes the teaching of primary and secondary pre-
vention. The basic concept, presented by the American Heart
Association (AHA) during the last 20 years, that it is possible
to prevent and control coronary heart disease,® should be
reinforced during the teaching of BLS, with an emphasis on
prudent heart living and risk factor modification. The earlier
this information is transmitted to the community, the stron-
ger the impact on mortality and morbidity.” Therefore, ef-
forts should be made to teach BLS in the schools. Training in
CPR should include information on danger signals, actions for
survival, and entry into the EMS system to help prevent
sudden death following myocardial infarction. For the pur-
poses of the discussion that follows, an “adult” is defined as
anyone over 8 years of age. Specific pediatric and neonatal
issues are discussed in Parts V through VII.

CITIZEN RESPONSE TO CARDIOPULMONARY
EMERGENCIES

Previous guidelines have called for a single rescuer who is
alone to perform CPR for 1 minute and then call the EMS
system. Anecdotal evidence, however, suggests that trained
single rescuers often perform much more than 1 minute of
CPR, thereby delaying the call to an EMS system and ACLS
care. In addition, witnesses of a collapse may call neighbors,
relatives, or family physicians before activating the EMS
system, further delaying defibrillation and decreasing the
opportunity for survival from sudden cardiac arrest.® Recent
studies of early defibrillation and EMS activation have dem-
onstrated a need to change this guideline.!

The majority of adults (80% to 90%) with sudden, nontrau-
matic cardiac arrest are found to be in ventricular fibrillation
when the initial electrocardiogram (ECG) is obtained.! For
these victims early defibrillation coupled with early bystand-
er CPR has been shown to significantly increase the chance
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of survival.''? The time from collapse to defibrillation is
critical. Most survivors of ventricular fibrillation received
early defibrillation.” The benefit of early defibrillation is
demonstrated by the improved survival rates in communities
that have initiated an emergency medical technician-defibril-
lation (EMT-D) program.*

The window of opportunity for survival from sudden car-
diac arrest is very narrow.® Structured EMS systems that can
be accessed quickly by telephoning 911 (or another easily
remembered number) have recently been shown to improve
survival from sudden cardiac death.'® Because of these com-
pelling data in adult victims, both trained and untrained
bystanders should be instructed to call 911 or local emergency
telephone numbers as soon as they have determined that an
adult victim is unresponsive.

A potential concern about activating the EMS system be-
fore full assessment (by the single trained rescuer) is the
delay incurred in treating the patient with primary respira-
tory arrest or an obstructed airway. In many adult patients
with primary respiratory compromise—such as asphyxia-
tion, drowning, strangulation, respiratory arrest due to ep-
ileptic seizures, drug overdoses, or obstructed airway—air-
way opening and rescue breathing are indicated, not chest
compression or defibrillation. However, even trained rescu-
ers may be unable to distinguish between primary cardiac
arrest and a collapse secondary to airway and breathing
problems.” In addition, the vast majority of sudden death
victims will not have a primary obstructed airway. More than
80% of such victims of out-of-hospital cardiac arrest will be
in ventricular fibrillation, and defibrillation is the key to
survival in such patients. Hence, for all adult patients, acti-
vating the EMS system immediately after determining un-
responsiveness is justified.

When the emergency involves an infant (aged less than 1
year) or child (aged 1 to 8 years) instead of an adult (aged
more than 8 years), an airway problem is the most likely cause
of distress or collapse.’ In such situations rescue support is
essential and should be attempted first if the rescuer is trained
and can perform the appropriate technique.! If an apparent
foreign-body airway obstruction is present in either a con-
scious adult or child and the trained rescuer knows and can
perform the proper technique, the Heimlich maneuver should
be attempted before activating the EMS system.! If the
rescuer is untrained, the EMS system should be activated
immediately. For adult victims of cardiac arrest, if two by-
standers are present, one should determine unresponsive-
ness and activate the EMS system, and the other should
begin CPR. Emergency medical dispatchers (EMDs) will
need to know that the victim is unresponsive or that CPR is
in progress in order to dispatch the appropriate rescue per-
sonnel and vehicle. EMDs have been identified as a vital but
often neglected part of the EMS system. All communities
should provide formal training in emergency medical dis-
patch and require the use of medical dispatch protocols, in-
cluding prearrival instructions for airway control, foreign-
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