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PREFACE

A National Conference on Standards for Cardiopulmonary Resusci-
tation and Emergency Cardiac Care co-sponsored by the American
Heart Association and the National Academy of Sciences-National Re-
search Council was held in Washington, D.C., May 16-18, 1973. The
Conference was attended by representatives of 45 national
organizations, 30 medical schools, and 58 Heart Associations.

- A previous National Conference had been held in Washington
on May 23, 1966 and a statement by the Ad Hoc Committee on CPR
of the Division of Medical Sciences, NAS-NRC, was published in JAMA
in 1966. During the ensuing years, new concepts, knowledge, technics,
and methods of CPR had evolved. In addition, changes in therapeutic
modalities had been described and applied in both drug and electrical
therapy. Therefore, it became necessary to review the whole field of
CPR and ECC and make recommendations for appropriate changes.

The goal of the Conference was to establish a new set of standards
for Basic Life Support, Advanced Life Support, Life Support Units,
and Mediocolegal aspects of CPR and ECC to satisfy the national need
for effective community -wide stratified systems of emergency cardiac
care.

Invitations for manuscripts were requested, and some 200 were
received. Fifty-four manuscripts were selected for presentation at the
Conference.

A pre-Conference statement prepared by special task forces was
submitted to participants prior to the Conference. After all manuscripts
had been presented to the Conference, panels convened to modify the
pre-Conference statement as required by the consideration of informa-
tion gained from the manuscripts.

Several revisions of the Conference Standards were reviewed by
national bodies and the final report appeared as a supplement to the
Journal of the American Medical Association in February 1974. Over
800,000 copies of these supplements have been circulated nationally
and internationally to date. A copy of the supplement is included in
the Appendix to these Proceedings, which lists the names of the Confer-
ence Steering Committee, the panel members of experts, and the organi-
zations that were represented at the Conference.

The purpose of these Proceedings is to make available the manu-
scripts which were presented by the authors. Forty-eight papers out
of a total of 54 papers are included. Some of the authors chose to
have their manuscripts published elsewhere.

The American Heart Association expresses its appreciation to
Archer S. Gordon, M.D., Conference Chairman, to the Conference




Steering Committee, the authors of position papers, panel members,
and to all of the national organizations that took part in the Conference,
particularly our co-sponsor, the National Academy of Sciences-National
Research Council. Also, partial grant support from the National Heart
and Lung Institute and the National Center for Health Services Re-
search and Development, Department of Health, Education, and Wel-
fare is acknowledged as having helped to make the Conference possible.

' I't is our hope that these Proceedings will stand as a point of
scientific reference for those who develop and deliver emergency cardiac
care.

Arnold Sladen, M.D.
Chairman
Committee on Emergency Cardiac Care

American Heart Association
March 1975
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WELCOMING REMARKS

S.D. CORNELL

Ladies and Gentlemen:

At the outset of what is obviously a hard-working,
tightly-scheduled conference on an extremely important
subject, it behooves a welcomer to limit himself to two
or three minutes and then get out of the way. That
1 intend to do.

It is, however, for the very reason of the importance
of your deliberations that I cannot refrain from taking
those two or three minutes to make two or three points.

First, the National Academy of Sciences and its com-
ponent National Research Council perform many and
varied functions. Nearly all of them have in common
the characteristic of bringing knowledgeable men and
women together from the near and far reaches of the
country—or the world—to concert their efforts toward
some goal that they regard as worthy, either in the pub-

lic interest or as a scientific or technological goal of

itself. In this particular characteristic we find an image
of ourselves of which we are especially fond: that of
a great university, a community of scholars and of knowl-
edge, devoted to furthering in a multitude of ways the
evolution of more knowledge and of the welfare of hu-
mankind. Thank you for your contribution to that image.

Second, among all the enormous variety of our efforts,
we find none more satisfying than those related to imme-

diate measures for the preservation of life and the ame-
lioration of suffering. It would be difficult indeed to iden-
tify an undertaking more squarely in that category than
yours in these next three days. That is why it gives
us particular satisfaction to have the opportunity—with
the support of the National Heart and Lung Institute
and the National Center for Health Services Research
and Development—to join with the American Heart
Association, and all of you, in this conference; and partic-
ular pleasure to see it take place within our facilities.

Finally, let me confess that a person less inured to
his own ignorance than I am might feel embarrassment
at being in your midst. I do not. Through the experience
of welcoming many groups to this institution 1 am hard-
ened to the realization that I know less about the matter
at interest than anyone within eyesight or earshot. A
generalist is always a layman among experts and must
take such consolation as he can.

The time has now come for me to clear the track.
As I have pointed out, 1 cannot offer you either assistance
or wisdom. I can, however, offer appreciation for your
readiness to come together, good wishes for your success,
and welcome. These 1 do now extend to you, most
warmly, for the President and officers of the Academy
and the Research Council.

1



ize that individual efforts must be consistent with the
overall program.

SUMMARY

The following is a list of program goals which are
being implemented in the State of Illinois’ Total Emer-
gency Medical Service System.

Goal 1. To provide accessibility and emergency medi-
cal service to every citizen of Illinois in order that each
may receive benefits of emergency and critical care medi-
cine.

Goal II. To develop a comprehensive emergency and
critical care system which will fully utilize existing re-
sources while stimulating the development of new care
capabilities where these are insufficient or totally
lacking.

Goal III. To develop practical and workable solutions
to the emergency medical service problem utilizing ac-
cepted forms of health care application.

Goal IV. To plan and develop all phases of the pro-

gram utilizing community and areawide planning.
Goal V. To evaluate and monitor programs continu-

ously in order to determine all critical factors to provide
for ongoing modifications and analysis.

Goal VI. To develop a total system that will be
financially and administratively self-supporting without
continued subsidization from external sources or reliance
on a state or federal bureaucracy.

Fortunately for the State of Illinois, a vast amount
of experience in problem identification and systems
remodeling in the area of emergency medical service
has been gained. With the successful development of the
Statewide Trauma Care Program, specific problems and
their solutions have been identified and tested. By using
the positive and negative feedback approach, the entire
health community of the state has gained a considerable
degree of sophistication in the area of emergency care
systems development. Because of the statewide systems
development of a trauma care network, there has been
the emergence of a healthy and practical implementation
environment where problems approached on an empirical
basis have been studied as ongoing events by the entire
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health community. It is the effort over the past 2 years
that is enabling Illinois to step forward to a total systems
approach to emergency and critical care medicine on a
statewide basis. Emergency medical care is no longer
a neglected disease in Illinois.'3
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FIGURE 3—A graphic conceptualization of the areawide
categorization of hospitals in the Trauma Program. Small “La-
cal” and medium-sized “Areawide” Trauma Centers selectively
refgr patients to the larger Regional Center. Patients with
unique problems leave the basic catchment area to Special Trau-

ma Treatment Centers.

Pre Hospital

Emergency Care

F_IGURE 4—A graphic conceptualization of the developing Car-
diac Ca}‘e System. Multiple hospitals in each local, areawide,
and reglpnal community will be involved with primary emergen-
cy cardiac care. Outlying Critical Care Units (OCCU’s) and
Overland Critical Care Vans (OCCV’s), as well as prehospital
emergency care programs, are being developed. As emergency
coronary care improves, including acute open-heart surgery, a
referral system will be implemented as shown.

MEDIC I: THE SEATTLE SYSTEM FOR THE
MANAGEMENT OF OUT-OF-HOSPITAL EMERGENCIES

LEONARD A. COBB, MD and HERNAN ALVAREX Ill, MC*

*Department of Medicine, University of Washington and
Harborview Medical Center, Seattle, Washington.

For the past five years we have been involved, in
Seattle, in the planning, development, and implementa-

tion of a project designed to evaluate the feasibility of

improving substantially the general level of out-of-
hospital emergency care. Heavy, but by no means exclu-
sive emphasis has been directed to the patient subject
to sudden cardiac death and to the early treatment of
myocardial infarction.

FUNCTIONS AND OPERATION

Table 1 summarizes what we consider to be the major
functions of this system. A rapid (2-5 minute) response
is provided, and the response time from dispatch to
arrival on the scene now averages 2.9 minutes. Resusci-
tation from circulatory arrest, particularly when due to
ventricular fibrillation, is heavily emphasized. Early
therapy of acute myocardial infarction, trauma, and
other life-threatening emergencies are prime functions
of this sytem. For the patient with suspected acute myo-
cardial infarction, this includes direct hospital coronary
care unit admission to nearly all hospitals in the commu-
nity. Public education has received a great deal of atten-
tion in this program, and we believe this to be a very
important function. Finally, and perhaps most impor-
tantly, there has been improvement of other emergency
medical services throughout the community.

Figure 1 demonstrates the salient operating charac-
teristics of the system. The patient, or more commonly,
someone with the patient, initiates a call for assistance.
The fire department dispatcher is a key link in the
system. He dispatches in all instances the nearest of
the ten strategically located aid units. This ensures a
rapid response which is, of course, critical in dealing
with patients who already need, or will need, cardiores-
piratory support. If a life-threatening emergency is
likely, the dispatcher also sends out a mobile inten-
sive/coronary care unit and its paramedical personnel.
Indications for this double response include sudden col-
lapse, suspected heart attack, major trauma, drowning,
obstetric problems, unconsciousness and others. As is
described below, certain engine companies of the fire
department are also dispatched to ensure a 2-5 minute
response time to the patient. ,

The paramedics, after arrival, evaluate the patien
and in appropriate instances communicate with a physi-

cian. In selected cases an electrocardiogram may be
transmitted to the hospital. However, in our experience,
continuous telemetering of the electrocardiogram is
neither desirable nor necessary when adeqguately trained
paramedics are on the scene. If the patient requires re-
suscitation, definitive therapy, including drugs and
endotracheal intubation, is carried out under standing
written orders and without physician involvement. If the
patient needs transporation to a hospital coronary care
unit, bed availability is assessed by the fire department
dispatcher, and the patient is admitted directly to a CCU,
avoiding dangerous delays inherent in many emergency
rooms. Patients with suspected acute myocardial infarc-
tion are placed under continuous electrocardiographic
monitoring until admitted to a hospital coronary care
unit.

Table 2 summarizes the principle methods used in
operating this system. We have taken advantage of the
existing agency responsible for delivering emergency
medical care; in our community this is the Seattle Fire
Department. Physician direction, supervision, and train-
ing has been a major commitment to the project. Involve-
ment of the county medical society, all of the area’s
14 hospitals, many service clubs, and citizens are an
integral part of the system’s operation. Easy patient ac-
cess to the system is critical—utilization of a commo:
emergency telephone number (911) has been a helpful
adjunct.

PARAMEDICAL TRAINING

Paramedical training to a near-physician level for the
management of common out-of-hospital emergencies is
a critical aspect of our system. Figure 2 presents a break-
down of the thousand-hour training program now in ef-
fect. There are 105 hours of lectures and didactic
sessions, and eighty-seven hours of formal laboratories
and tutorials are scheduled. The paramedical students
have 538 hours scheduled for informal labs in the hospi-
tals and in the mobile intensive/coronary care units. Fi-
nally, the internship represents an additional 288
hours of supervised, structured training. The course is
physician-directed and has been taught to firemen
who enter the program with Emergency Medical
Technician-A training and usually after several years’
experience on the fire department aid units. To date,

179




50 firemen have completed this advanced level training
program.

Our first efforts at paramedical training produced a
course of about 150 hours’ duration but was backed up
by ten months of experience in which a physician accom-
panied every run of the secondary response mobile
intensive/coronary care unit. This proved to be invalu-
able training but has been replaced by expanding the
scope and duration of the hospital training period and
providing for a carefully supervised period of responsibil-
ity and evaluation in the field during the 288 hour
internship. We believe the internship is probably the
most valuable aspect of the paramedics’ training. Details
of the training program are described in the paper
“Medic I: The Seattle Advanced Training Program,” by
Alvarez, Miller, and Cobb, also presented at this confer-
ence.

LIFE SAVING EFFECT

A simple, but incomplete, way of evaluating a service
such as this is to total the number of patients who re-
ceived life saving therapy. Table 3 lists and categorizes
202 patients who received such therapy in the first three
vears of operation. These patients were treated in the
field, brought to the hospital, and subsequently dis-
charged home. The importance of ventricular fibrillation
in this group of patients is quite evident—141 of these
202 long-term survivors (70%) were treated for this
dysrhythmia. The vast majority of these patients had
ventricular fibrillation which was present on arrival of
the aid units. Only 20 of the long-term survivors were
persons who developed ventricular fibrillation after the
units’ arrival. Other problems, particularly respiratory
and/or circulatory arrest, were also handled effectively
in a sizable number of patients.

An index of the utility of this system which is more
difficult to evaluate is that relating to the effects of
early treatment of less dramatic dysrhythmias and of
the reduction of morbidity in other emergencies. Our
impression is that these are very important functions.
However, this aspect of care is difficult to quantify.

A very high proportion of the witnessed cardiac
arrests in the city are attended by our units. We have
treated over 900 patients with ventricular fibrillation
present upon our arrival. A nearly equal number of pa-
tients with straight line electrocardiograms have also
been seen. Shown in Figure 3 is a representation of
our three years experience in managing ventricular fi-
brillation present on arrival of the units. This experience
is broken down into the first two years (511 patients)
and the subsequent third year (310 patients). In compar-
ing these two time periods, it is evident that there has
been a significant improvement in the percentage of pa-
tients who have been resuscitated, hospital survival of
the resuscitated patients, and in the percentage of pa-
tients who have become long-term survivors, i.e.,
discharged from the hospital. The immediate resuscita-
tion rate has increased from 34% during the first two
vears to 44% in the third year (p.<.01). The percentage
of patients salvaged (long-term survivors) has increased
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from 11% in the first two years to over 20% in the
third year (p.<.001). We believe there are several rea-
sons for the improved resuscitation rates. First, response
time has been made more uniform by dispatching engine
companies when a district aid unit cannot reach the
patient in 2-5 minutes. In addition, the firemen on all
units have been trained to become more proficient in
performing cardiopulmonary resuscitation. At the pres-
ent time, the majority of all fire fighters in the Seattle
Fire Department have received the instruction offered
by the EMT-A 81-hour training program. An additional
factor relates to public education and is described below.

CITIZEN CPR TRAINING

Approximately a year-and-a-half ago this community
embarked on a program to train 100,000 citizens to per-
form cardiopulmonary resuscitation (CPR). To date,
40,000 persons of high school age and above have re-
quested and received CPR training. The course consists
of three hours of lecture, movie (“Pulse of Life”), manikin
practice and discussion. In addition to teaching CPR the
classes provide an excellent forum for discussion of other
aspects of emergency care, including early warning signs
of heart attack and the availability of the local emergen-
cy services. The cost of the program, including instruc-
tion, record keeping, supplies, movies, etc., approximates
$1.25 per student. At the present time 20% of the resusci-
tations carried out by our units are initiated by persons
who by happenstance are at the scene. The comparable
figure three years ago was 5%. The details of the program
and its preliminary evaluation are described in the paper
“Experiences with CPR Training of the General Public,”
also presented at this conference.

MEDICOLEGAL CONSIDERATIONS

Paramedical activities similar to those described here
have medical-legal implications which warrant consider-
ation. In most states enabling legislation will need to
be introduced and acted upon. Such legislation can also
provide for certification and examination of paramedical
personnel. Immunity from civil liability for the parame-
dics, supervising physicians, hospitals and others is a
complex matter which has been provided in some laws;
however, the constitutionality of such laws has yet to
be tested. Malpractice insurance is another mechanism
that should be considered. An example of model legisla-
tion has been provided [U.S. Department of Health,
Education and Welfare Publication #(HSM) 72-2017,
May 1972. State Statutes on Emergency Medical Services,
pp. 191-192]

SUMMARY AND CONCLUSIONS

We have reviewed our initial three years experience
with an out-of-hospital emergency medical system
manned by highly trained paramedical personnel. The
system is stratified and provides for primary response
by emergency medical technicians as well as secondary
response by advanced paramedics. Medical care is

physician-supervised and is closely monitored. Although
considerable attention has been directed to the acute
complications of coronary disease, particularly the prob-
lem of sudden death, we firmly believe in the concept
of a broadly based emergency medical system capable
of responding to all life-threatening emergencies.

It is quite evident that many patients who experience
ventricular fibrillation can be effectively resuscitated
if appropriate therapy is promptly administered. Clearly,
the optimal goal for the management of coronary
artery disease is primary prevention of atherosclerosis.
Similarly, effective means of preventing secondary com-
plications should be developed. However, until such goals
are attained, we believe there is a definite need in many

TABLE 1

MAJOR FUNCTIONS OF THE SYSTEM
1. Rapid (2-5 minute) response
9. Resuscitation from circulatory arrest

3. Early therapy of acute MI, trauma,
and other life threatening emergencies

4. Direct CCU admission
5. Public education

6. Improvement of other emergency
medical services

TABLE 2

METHODS USED

1. Utilization of established emergency
care system (fire department)

Hospital based and directed
Extensive paramedic training

Community wide involvement

oooe w0

Easy patient access

communities for the type of service outlined here.

We are impressed with the ability of non-physicians
to acquire certain medical skills and judgment. Indeed,
the effectiveness of our system is largely dependent on
paramedical personnel. Such systems will probably have
an impact greater than that of hospital coronary care
units in reducing the mortality from acute complications
of coronary artery disease.
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TABLE 3

SEATTLE MEDIC |
3 YEARS EXPERIENCE

LIVES SAVED—202

Ventricular fibrillation present on arrival 121
Ventricular fibrillation after arrival 20
Ventricular tachycardia and clinical shock 10
Bradycardia and clinical shock 8
Respiratory and circulatory arrest 14
Respiratory arrest, intubated 19
Other _19
TOTAL 202
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FIGURE 2—Advanced paramedical training program.
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FIGURE 3—Outcome in 821 patients with ventricular fibril-
lz}tlon present on arrival of the fire department units. The expe-
rience between the first 2 years (511 patients) and the 3rd
year (310 patients) is compared.
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A. Total suspected 26’s* called in and responded to.
1. Evaluated on scene as non-cardiac.
B. Total evaluated on scene as possible cardiac.
1. Dead at scene/no resuscitation attempted.
2. Dead at scene following CPR.
TOTAL CARDIAC CASES DEAD AT SCENE

C. Total transported viable to hospitals
D. Total DOA at hospital following CPR

E. Total treated at scene and not transported by Rescue.

OCCURENCE OF CARDIAC INCIDENTS
BY TIME OF DAY

0000-0600 - 24
0600-1200 - 47
1200-1800 - 54
1800-2400 — 45

LOCATION
Home 131 (78%)
Public Building or
Business 22
Other 7
Street 2
Industry 2
Doctor’s Office 2
Hospital 2
Recreation 1
AID ADMINISTERED
Oxygen 201
Airway Cleared 44
v 17
EKG Telemetry 13
CPR 12
Medication 9
Defibrillation 8

*A “Signal 26” denotes breathing or cardiac difficulty.

RESCUE

255
86 (33.7%)
169 (66.3%)

24

4
28 (16.6%)

114
5
22

RESPONSE TIME OF RESCUE UNIT *

Systemwide — 7.1 Minutes
Cardiac cases dead at scene — 6.3 minutes.

#*(Combat unit often arrives before Rescue unit, but times
not available).

ASSISTANCE BY OTHER FIRE UNITS OR POLICE
110 cases of 169 (65%)
CPR RESULTS (Includes Shock & Drugs)

No of Cases 11
Died at Scene 4
Delivered to Hospital Under
CPR but DOA 5
Delivered to Hospital
Viable 2

Discharged From Hospital 0
(Expected Discharges from past experience. 1.7)

SUMMARY

Of 169 suggestive cardiac patients, Rescue arrived 7.1
minutes (average) after call for help. 136 patients (80.5%)
were successfully treated in the field or delivered alive
to the hospital. Twenty-four patients (14.2%) were not
considered cadidates for resuscitative measures on
arrival at scene despite an average arrival time of 6.3
minutes. CPR, including defibrillation and cardiac drugs,
was employed eleven times. Four of these patients were
pronounced dead in the field; five were DOA at the hospi-
tal despite continual CPR,; two died after arrival at the
hospital. There were no long term CPR survivors in Feb-
ruary, though past experience would have indicated 1.7
long term survivors.
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