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1. GENERAL INTRODUCTORY REMARKS




CORCLARY CARE

General Introductory Remarks

Care for the acute coronary patient received a great impetus just

prior to the enactment of the Regional Medical Programs Law (PL 89-239).
Inasmuch as the coronary care unit embodied an entirely new concept

for managing patients with acute myocardial infarétion and the arrma-
mentaria for coronary care units required special accommodations in
design and engineering, a host of hospitals were intrigued aﬁd sought

financial support for local undertakings.

This new source of funding gave opportunity to many community hospitals
to initiate this new concept. Further, it was a way by which the local
RMP could establish a community service and immediaté community ex-
posure in which life-threatening events could be managed. As a result
the RMPS became involved with a number of projects dealing with coronary
care units. It became immedicately apparent that highly spécialized and
trained personnel were necessary for the efficient operation of these
specialized units. Nurse training programs were established to meet
local and national needs. Early, the RMPS responded to the local demands
and became intimately involved with training of nurses to staff the

coronary care units. Physician training to deal with these newer tech-

»

niques were also included,

Concurrently, computerization of electrocardiographic interpretation.
was gaining momentum., Lfforts at regionalization from smaller hospitals

to medical centers for consultation and interpretation via electronic




Devices began to develop. Based on the hope that electronic trans-
mission could provide service, attempts were made to proliferate

ECG computer systems. Here again RMPS became an involved partner,

A review of project funding in the RMPS since the inception of
operational programs indicates that approximately 19 million dollars
has been awarded for coronary care training and demonstrations, in-

cluding equipment and facilities, and computerized ECG systems.

The following is a breakdown of the 100 individual projects which have
been supported in these areas. The funding represents an estimate of
fiscal investment through fiscal year 1970.

Training and Demonstration; iurses, MDs and $15,284,000
Allied Health (many included equipment)

87 Projects

Mobile Coronary Care Facilities 789,000
7 Projects

Computerized ECG Systems | ‘ 3,050,000
7 Projects

Total - 100 Projects ' $19,123,000




»»»»» - 7 11. CORONARY CARE UNITS




1I.

Coronary Care Units

Regional Medical Programs Service endorses the comcept of a strati-

fied system of coronary care described in the attached report which

is based upon a draft of a proposed report by the Coronary Heart

Disease Study Group of the Inter-Society Commission for Heart Diseasec

" Resources. RMP regions are particularly encouraged to explore the

following areas:

Al

The organizational structure to implement the system - com-
munity multidisciplinary committees concerned with acute

coronary care - is non-existent in most regions.

The mechanisms for entry into the system and the emergency
transport systems are the phases of the system in which

technology and resources are inadequately developed.

The various levels of education and training within the system -
public education, training of ambulance personnel, physician

and nurse training reguired continuous up-dating and streamlin-

ing.

e financing of established technology for a coronary care

unit, especially when such a unit is proposed independent of a
regional plan, does not appear warranted. Exceptions might be

made if grave community needs exist, and alternative funding is

unavailable,
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 ACUTE CARE FOR COROMARY PATIENTS

I. INTRODUCTION

It has been estimated that about one million‘Americans experience
acute myocardial infarction or sudden coronary heart discase death cach
year, and that about 25% of these patients diec<before reaching medical
care, (Reference: Official RMPS - U.S. Public Health Service estimate,
Sce ICﬁD Atherosclerosis report for supporting doéuments.) The mortality
in acute myocardial infarction is highest during the first few hours fol-
;owing the onset of symptoms. (Reference: Ruller, et al, Epidemiologic
study of sudden and unexpected death due to arteriosclerotic heart dis-
_ease; Circ 34:1056, Dec. 1966.) It seems probsble that mor?ality is
due most often to ventricular fibgillatidn, and less frequently to the
consequences of brady-ar;hythmias or profound pump failure manifested
bj shock or acute pulmonary edema. (Footnote: The definitive study of
the cauée of sudden déath in patients with coronary artery disease has
not and probably can not be done., Because of the nature of these deaths,

the best judgment is that they occur secondary to arrhythmias.}"

Before the establishment of coronary care units, average mortality

rates of hospitalized patients with acute myocardial infarction were

approximately 30%. In the past decade, there have been significant
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advances in the management of this discase, most importantly the concept
of surveillance and therapy in the specialized environment of coronary
care units, In an effective unit a reduction of 50% of the ecarly hos-
pital mortality ratc has already been achieved. This réduéed mortality

is directly related to the prompt detection, effective prevention, and

treatment of potentially life-threatening cardiac arrhythmias by means

“0of specific drug therapy, defibrillation, and pacemaker insertions.
P & Py, 5

However, the prognosis of patients with other scrious complications,
particularly pump failure, has not changed significantly. The vesults

of intcnsive research on the pathophysiology of pump failure, and the

"development of more successful therapy should reduce mortality in the

future.

Because the fatality rate from acute myocardial infarction is so
high during the first hours after the onset of symptoms, the objectives
are to bring the patient rapidly and safely into an optimal syétem of

coronary care, and to monitor him thereafter for an appropriate period

of time to detcct life-threatening complications, particularly arrhythmias.

In order to accomplish these goals, a stratified and integrated system

of coronary care is proposed to include the following components:

a. Improved education of pﬁblic and of health professionals so

that the individual with symptoms of acute myocardial infarction will

make an earlier decision to seek medical care.

b. Investigation of new mechanisms to facilitate rapid entry of

patients into the medical system.
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c. Development of effective cmergency transport systems for de-

livering patients to an optimal system of coronary carec,

d. Establishment of emergency lifc-support stations where ap-

propriate, and improvement of hospital emergency areas in rendering

‘immediate coronary care,

e. Increase in the number and improvement of coronary care units

to provide continuous monitoring and capacity for definitive therapy.

£. Designation of regional reference centers with capabilitics

for providing .comprehensive cardiovascular care,

g. Establishment of continuous training programs for medical,
nursing, and other allied health personnel in the care of coronary

patients,

The implementation of such a system can diminish the waste of
manpower, resources, facilities, and time which now characterize the
deliver of acute care. The alternative is for each hospital to pro-
vide identical, competitive services in an isolated and autonombus .
fashion. The components and mechanisms of the stratified system will
vary with community resources, but with innovative planning the pro-
posed system can be developed inte a coordinated network im which .
medical facilities perform different functions according to a system-

atic analysis of the needs and capabilities of each community.
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II. COMMUNITY CORNONARY CARE PLANIING B - -

To implement the stratified care system, it is recommended ﬁhat
a standing rulti-disciplinary committee be established in each com-
munity for the planning, organization, integration, evaluation, and
(whcnlnecessary) the revision of the comnunity coronary care system,

The method of function of this comnittec will vary depending upon '

.

local circumstances. The committee should include physicians, nurses,
hospital administrators, representatives of emergency services, and
consumers of medical care. The functions of the committee should

include;

a. Evaluation of existing facilities and determination of the

need and prioritiss for the variocus components of the stratified system

of coronary care,

b. Recommendation of policies concerning the criteria for patient
admission to various levels within the system of coronary care, and sug-

gestion of criteria for the length of stay and the time of discharge.

¢. Planning, development, and coordination of an effective public

and professional educational program.

d. Development of mechanisms for facilitating the prompt entry of

patients into the system, €.g., centralized screening telephone centers.

e. Definition of policies regarding the responsibility and authority

for patient management within various components of the system.




f. Evaluation of the impact, efficiency, and cost cffectiveness
of the syston.

8. Coordination of other community facilities for coronary care,
€.8., services for the identification and treatment of individuals at
high risk of developing coronary heart disease, early detection units

for heart discase, rehabilitation centers, work evaluation units, ete. -

Each community should recognize its respensibility to provide
optimal care for patients with acute myocardial infarction. It should
be recognized that not all medical facilities can or even should be
expected to have the same capability, and that local circumstances will
determine the nature of the components of a coorainated system whose
goal is to place the patient with the symptoms of acute myocardial

infarction into an optimal system of care.

IIT. COMPONENTS OF A STRATIFIED SYSTEM OF CORONARY CARE

A. PUBLIC EDUCATION IN FARLY CARE

The first few hours gf;cr the onset of symptoms suggestive of acute
myocardial infarction are critical, since the high mortality associated
with this time period is presunably due in most cases to the preventable
and treatable occurrence of véntribular fibrillation., Ideally, inéin
viduals.with these symptoms should be placed under competent medical

surveillance within one hour after the onsct of symptoms.,




The most important and frequent cause for delay is the patient's
indecision when he develops oppressive chest pain. (Reference: O0Llin
and Hackett: Denial of chest pain in 32 patients with acute myocardial

infarction, JAMA 190:977, 1964.) This indecision may be related to:
1. Lack of information regarding the significance of the symptoms.

2. Denial of the importance of. chest discomfort becausc of the

fear of myocardial infarction and its consequences.

3. Misinterpretation of symptoms as reflecting disorders of

other organ systems.

4, PFailure to establish a relationship with a personal physician,
or -to disturb a physician at an inconvenient time, such as night hours

or weekends.

5. Failure of relatives or co-~workers to encourage the patient

to seek medical help,

6. Psychologic, socio-economic, and physical barriers barring

rapid entry into the system.

Many of these problems can be mitigated by a major educational
program directed at the publié to.teach the frequency of coronary
artery disease, the common early symptoms of acute myocardial infarction,
and the effectiveness of prompt medical care in altering ﬁhémimmcdiqte

prognosis of this disease. Individuals, particularly those who are
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middle-aged and without a history of,,,angina2 should gcek immediate
entry into the systcmlof coronary carec if they develop severe pain or
oppressive discomfort in the retrosternal region, especially if it
radiates to the arms or neck and does not promptly disappear. Although
acute myocardial infarction can present with other symptoms, tﬁe charac-
teristics noted above are sufficiently sensitive and specific to serve
~as a ﬁarning messagé directed to the geﬁeral public; Indi&iduals éf
high risk for coronary artery disease, such as those with hypertension,
a history of cigarette smoking,'hypeflipidemia; or diabetes should

constitute a particular target population for this educational message.

Patients with a history of angina pectoris should not enter the
system of coronary care after cvery episode of angina. They should be
instructed that more frequent or more severe angina, or a change in

pattern, may herald acute myocardial infarction.

More education of the public will probably produce a 1a£ge number
of false alarms, Howevei, the number of lives saved should justify the
‘inconvenience and cost in terms of time and dollars. Analysis of such

false alarms should result in improvement of the educational programs.

B, MECHANISMS TOR RAPID ENTRY INTO THE SYSTEM OF CORONARY CARE

- -

When an individual makes the decision to seek medical attention

for symptoms of acute myocardial'infarction, access into the system

should be rapid and efficient. One mechanism, if the patient has a




. -6

personal physicizn, is to contact him immediately. Unnecessary phy-
sician delay eoften results fron difficulty in reaching the personal
physician,; the physician's hesitation in making the presumptive diag-
nosis of acute myocardial infarction over the telephone, or his lack
of information about community facilities and resourcés for.coronéry
care. "It should be emphasized that almost two~thirds of the patients
with acute myocardial infarction have prodromal symptoms including pro-
gressive or crescendé chest pain within one week before the onsct of

the acute attack and frequently consult a physician during this time.

To improve the response to the individual seeking help, physicians
and other health personnel likely to make primary contact with the
patient experiencing symptoms of acute myocardial infarction should be

educated in the following arecas:

1. Recognition of the signs and symptoms of impending acute

myocardial infarction,

2. Familiarity with community resources and facilities so that
the patient can be advised how to reach a monitored bed as rapidly as

possible.

3. The ability to perform cardiopulmonary resuséitationo
(Reference: Definitive Therapy in Cardiopulmonary Resuscitation,

AHA, 1965.)
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4. Understanding by the physician of the indications and uses of
basic medications in the trcatment of cardiac arrhythmias. ALl phy-~
sicians should have available atropine and lidoczine, or other appro-
priate medications if these are superceded in the future by more

effective therapeutic agents. (Reference to Bethesda Conference)

If the patient does not have a personal physician, or if ﬁis
response is not immediate, other mechanisms for entry into the system
of coronary care must be available. The patient may contact an
emérgency room, an anbulance syétem, ér a coronary care emergency
telephone number for immediate éésistéﬁée.' Each communityrshould de-
velop its‘own responsevsystem, but itlis suggested that a local tele-
phone information center and community information service be developci,
When an individual e#periéﬁciﬁg syﬁptoms calls the center, he w&uldrbcr
advised by a professional person about tﬁe need and availability of
medical care. If the patient needs prompt attention, he will be di-

rected to the nearest hospital or life support unit by the best avail-

able transportation° In the future a generally desirable optlon mgy be

that of a national telephone network with a single number, such as that
presently used to obtain information regarding telephone numbers in

various cities. ' -

- -

Other approaches to the problem of prevention of arrhythmias during

the first hours after onset of symptoms are currently belng explored.

One ratlonal and promising concept is the use in high risk groups of
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sclf-adminigtercd atropine ox lidocaine, preferably under a physician's
telephone dircction, as soon as symptoms are recognized. This approach

merits further investigation,

C. EMERGERCY TRANSDORT. AND LIFE SUPPORT SYSTR!

After an individual with the symptoms of acute myocardial infafgtiég
"Thas sgught help, it is essential that a fégid emcrée;cy trahsﬁort éystem‘
be available, and that a bed in an emergency or coronary care facility
be prepared to receive him. Otherwise, the time, effort, and money

spent on public and professional education is wasted, .

l. Emergency Transport System

Until recent yecars, the patient's emergency transportation has
been left to his own devices.” In some communities the patient can
reach an emergency care éystem relativeiy quiékly, vhile in otﬁers
traffic congestion or lack of accessible medical facilities cause
- ino;d%gate delay. Therefore, the emergency transport system should
provide the facilities needed for therdetection and therapy of cardiac
. arrhythmias, and should have the capacity to perform cardiopulmonary

resuscitation., Two types of transport systems have these capabilities:

a. Mobile Coronary Care Units, These vehicles are designed to

respond only to suspected cardiac emergencies. They are staffed by a
physician (or telemetry communication), nurse, and other health person-

nel and are equipped with facilities for monitoring, recording
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clectrocardiograms, defibrillation, cardiac pacing, and pharmacologic
therapy. In some vehicles a twvo-way communications system is established
thrdﬁgh radiotelephoné,jénd elcctrocaraiograms may be transmitted via
telemetry from the vchicle to a receiving station, These vchicles are
prepared to stabilize a patient's condition in his‘homc and in the
vehicle, then to tfanspoft him rapidly to arcontinuing caré unit.

Whether Mobile Coronary Care Units should be generally recommended ér
implemented in many cities is still controversial, Prelimingry observa-
tions have demonstrated the effectiveness of such units in the manage-
ment of life-threatening cardiac arrhythmias complicating acute myocardial

infarction,

b. Emergency Transport Vehicles, These vehicles respond to all

medical emergencies. They are frequently operated by allied héalth
personnel, and are equipped with less édmplefe facilities forvdealing
with acute cardiovascular emergencieé, It is mandatory that the person-
nel who staff these vehicles receive adéqﬁate training in recognition
‘and be competent to treat a cardiac emergency, particularly life-
thfeatening arrhythmias,ifihey should be authorized to initiate drug
therapy ér defibrillation, pfeferably under a‘physiéian's supervision
through voice communication with a control station. Equipment should
include an electrocardiograpﬁ, a battery operated defibrillator and.
constant monitor oscilloséope, Exygen and treécheal suctioniapparatﬁs,
and cardiac drugs such as atropine, lidocaine and analgesics. Téleme;ry

transmission of the electrocardiogram from the vehicle to a control , -

.

station is recommended,




The advantages of the Lrergency Transport Vehicle over the Hobile
Coronary Care Unit are that (1) since it is not dedicated solely to
coronary care, its cost effectiveness is greater, and that (2) it docs

not divert medical .and nursing personnel from other high priority dutiés°

Improvement of the present ambulance system in the United States
Lo meet the Emerxgency Transport Vehicle standards described above scems
a more promising approach for the future than the concept of Mobile

Coronary Care Units.

2. Emergency Life-Support Station

An emergeécy life-support station is a unit which is strategically
located in areas of population density in which patients afflicted with
symptoms of acute myocardial infarction can be provided with immediate
care. Ifs staff may include éhysiciané,»nurses, or allied health person-
nel, but a physician knowledgeable and skilled in the management of ;
cardiovascular emergencies should assume administrative and supervisory
responsibility. It should be equipped for the capability of pro&iding
continuous electrocardiographic monitoring, performing cardiopulnonary
resuscitation, and initiating appropriate drug therapy for brady~ and
tachy-arrhythmias and defibrillation. Emergency cardiac pacing is seldom

needed in these stations. The purpose of the emergency life-support

-

station is, therefore, to stabilize the condition of a patient with sus-
pected acute myocardial infarction before transfer to a coronary care

unit for cbntinuing therapy.
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The Mobile Coronary Carc Unit is oné type of emergency life-support
station vhich can be brought to a patients's home or to other locations.
Stationary life-support units might be considered for the following

locations:

a. Arcas vhere a large number of employees work on weekdays, such

-as factories, industrial plants, or large business centers.

b. Areas where there is a constant incoming and outgoing of mass

population, such as metropolitan airports and large railroad stations.

c. Areas where there is a periodic concentration of mass popula-

tion such as sport stadiums and convention halls.

However, in most communities the logical and ideal site for an
emergency life-support station is the emergency department of a hospital
~or an adjacent area. Every hospital with an emergency area should meet
the standards for an emergency life-support station specified above, and

should have these capabilities on a twenty-~four hour basis. The standards

should be met regardless of whether the hospital has its own coronary

care unit.

The specific policies of the hospital emergency areas with regard

-

to suspected agutc myocardial infarction depend on local circumstances,
- but it should be emphasiiéd that a patient with a history compatibie

with an acute myocardial infarction should not be discharged from the

emergency department on the basis of an initial “normal'' electrocardio-

gram. If the diagnosis is in doubt, it is always advisable to transfer the

patient to the coronary care unit for further observation and monitoring.




Every hospital camergency area should be able to provide life support
to paticents with acute myocardial infarction. ihis does not mean that
every hospital should have a coronary care unit. The decision to cstab-
lish a corénary care unit, as discussed below, should be preaicated on

the needs of the stratified system.

D. CORONARY CARE UNIT

1. Coronary Care Concept

At the present time, the corcnary care unit is the most important
and cffective component of the stratified system of coronary care. It
is a specialized unit within the hospital vhich, through continuous
surveillance of patients with suspected or proven acute myocardial in-
farction, provides for the early detection and prompt therapy 6f certain

complications in the initial phase of the discase. The benefits of the

coronary care unit are based on the observations that (L) the sudden ox

early death of hospitalized patients after an acute myocardial infarction
is uéually due to cardiac arrhythmias, most commoﬁiy ventricular fibril-
lation, and that (2) these arrhythmias are largely preventable or re-

versable.

Bowever, even if all patients with acute myocardial infarction were
treated in coronary care units, hospital mortality would still be sig-

nificant because of additional complications such as intractable heart

failure and cardiogenic shock. Additional patients die from arrhythmias
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_..and other cemplications after they have been transferred from the coronary
care unit. Many of these hospital deaths outside the coronary care unit
result from disturbances in cardiac rhythm, Therefore, if the mortality
rate of hospitalized patients with myocafdial infarctioﬁ ié to be fur-

ther reduced, more ecffective therapcutic measures for these complications -

particularly pump failure - will have to be developed, and the period of

“ Continuous monitoring of patients transferred from the coronary care

unit will have to be extended.

Prolonged monitoring of hospitalized patients can be accomplished
by step-down units for continued observation, preferably located near
the coronary care unit, After the initial period of approximately five

days in the coronary care unit, patients can be continually monitored

in this progressive step-down system.

2. Establishment of the Coronary Care Unit

Hospital size alone should not be the determining factor in the
decision to establish a coronary care unit. The issues bearing on this
imbortant decision should be the availability of qualified and dedicated
physiéiaﬁs, nurses, and allied health pérsonnel, the number of pétients
adﬁitted annually with suspected myocardial infarctiqn, and the adequacy

- - \

of other area facilities,

For many small hospitals having fewer than fifty beds and admit-

ting less than twenty~five patients annually with suspected or proven
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myocardial infarction, it does not seem feasible to designate specific
beds for definitive coromary care. 1In these hospitals a life-support
station as previously described should be provided in the emergency
department or adjacent to a nursing station on a medical floor. As soon
ag the patient's condition is stabilized, expeditious and safe transfer

to the coronary care unit of a nearby larger hospital can be performed.

Paragraphs 3 (Staffing); & (Physical Sprcifications); 5 (Organizaticn and
Operation); and 6 (Step-down Units) omitted - not particularly pertinent

to Council at this time.

E. REGIONAL REFERENCE CENTERS

Many institutions, often hospitals associated with.medical schools,
have full-time house staff, trained cardiologists, cardiac surgeons and
training programs in coronary care for physicians, nurges, and allied
health personnel. These institutions also have specialists in all
medical fields, facilities fer cardiac cathéterization and angiographic
studies, and programs in cardiovascular surgery. Often they have active
research programs in areas which bear on the problems agsociated Qith
coronary artery disease, Such institutions may be deéignated as regional
reference centers. The functions and capabilities of these centers

within the stratified system of coronary care are as follows:

1. To receive patients who have serious complications and require

special diagnostic study and therapy. These complications may include:

a. Serious cardiac arrhythmias and conduction defects, particu-
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larly in those patients with indications for insertion of pacemakers.
b. Profound cardiac failure which might be helped by special-

ized medical therapy or by circulatory assist devices,

c. Suspected ruptured papillary muscle or perforation of the

ventricular septum requiring special studies and surgical intervention. .

2. To provide consulting services for neighboring hospitals such as
a physician in residence, electrocardiogram interpretation by telephone

transmission, or medical conferences by closed-circuit systems,

3. To maintain continuing education and training programs in coronary

care for physicians, nurses, and allied health personnel.

4, To assist the community in planning for coronmary care. If
requested, the center might provide quality control for emergency vehicles

or for life-support statioms.

5. To serve as centers for data collection, analysis, and registry
of patients with coronary artery disease or acute myocardial infarctiom

to facilitate epidemiologic study and evaluation.

6. To perform research in coronary artery disease in general, and

acute myocardial infarction in particular. .

IV. SUMMARY
A stratified and integrated system of coronary care is proposed to

treat patients with acute myocardial infarction. Because preventable

deaths are occurring before patients reach medical attention, each
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interval of the delay period must be shortened:

(1) The patient's period of hesitation between onset of symptoms and
decision to seek medical help should be shortened by public education

programs.

(2) Entry into the medical system should be facilitated by. improved

physician response and by new information systems.

(3) Emergency transport systems and life support stations should be
developed with the capability for treafing arrhythmias and stabilizing
patients before transfer to a coronary care unit. All hospital emergency

areas should have these capabilities.

After a patient with an acute myocardial infarction has reached a
coronary care unit, he should receive wmonitoring and therapy for an
appropriate period of time, which may be prolonged in step-down units.
The specialized benefits of regionai reference centers.should Be avail-

able when necesgsary,

The cornerstone of such a system is community planning to provide
maximum integration of personnel and resources, and to develop local

solutions to the problems in each stage of coronary care.
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A,

MOBILY CORONARY CARE UNITS

MOBILE CCU's FUNDED BY RMPS

1. General - RMPS funded seven Mobile Corenary Care Units between
March 1968 and February 1970. The total cost through June 1970 was
$837,000. On August 1970 we sent a questionnaire to each Project
Investigator through their respective RMP.coordinafors. A copy of

the questiomnaire is attached as Appendix I.

Four of these Units provided comprehensive services and account for

$781,000 out of the total of $837,000., These Units are located as

follows: -
New York City, New York
Columbus, Ohio

Seattle, Washington

Montgomery County, Maryland

The remaining three Units accounted for $56,000 out of the total of
$837,000. None of these Units represeﬁts a full scale operation,
each for different reasons. These Units will be described separately
below. They are located as follows:

Mason City; Iowa

Portland, Oregon

Waynesville, North Carolina

2. The Four Units with Comprehensive Services

a. New York City, New York

The MCCU team consists of a physician, nurse, technician, and driver

who are on duty at various parts of St, Vincent's Hospital. On calls
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from the Police Department they board an ordinéry hoépital ambﬁ-
lance with portable equipment. It takes the team 4% minutes or
less to board the ambulance and start on the way. Patients are
taken to St. Vincent's hospital but there are plans to include

other hospitals.

In nineteen montﬁ; of operation, the Unit transportedw729 cssés,
89 of which were MI's., Of the 7 cases of cardiac arrest that were
resuscitated and brought to tﬁe hospital alive, two li§ed to be
discharged from the hospital alive, The median age was 65 and the

. median time to reach the patient was 8 minutes.

b. Columbus, Ohio

The MCCU team consists of a physician, technician, and two mem-
bers of the Columbus Fire Dept. Emergency Squad. The vehicle is
specially equipped like a Coronary Care Unit adapted to conditions

in a mobile vehicle. Patients are taken to 5 hospitals.

In 15 months of ogeration, the Unit transported 699 casés, 160 of
thch were MI's. Of the 13 cases of cardiac arrest that were resus-
citated and brought to the hospital alive, 5 lived to be discharged
alive. The median age was .59 and the median time to reach the pa-

tient was 11 minutes. - .

c. Seattle, Washington

The MCCU team consists of a physician, technician, and a driver.

There are two specially eouipped ambulances. Patients are taken to

21 hospitals.




In 4 wmonths of operation, the Unit transported 185 cases, 68 of
which were MI's. Of the 23 cases that were resuscitated and
brought to Fhe hospital alive, 8 lived to leave the hospital alive.
The median ége was 59 and the median time to reach the patient

was 7 minutes.

d. Montgomery County, Maryland

The MCCU team consists of a nurse, technician, and a driver,
working under orders of a physician via 2-way telemetry. The
physician also monitors the ECG on an Oscilloscope via the tele-

metry. Patients are taken to 3 hospitals.

In 3% months of operation the Unit transported 98 cases, 36 of which
were MI's, Of 5 cases that were resuscitated and brought to the
hospital alive, 1 lived to leave the hospital alive. The median

age was 65 and the median time to reach the patient was 6 minutes.
e. Summary (Alsoc see Appendix II)

The cost per MI transported averaged $1,200 at the three foca-
tions and ranged from $690 in Seattle to $1,500 in New York City.
The cost per case that was.resuscitated and left the hospital alive
averaged $29,000 at the three locations and ranged from $7,000 in

-

Seattle to $60,000 in New York City,.

These differences are accounted for in part by the fact that Seattle

differs significantly from the other locations in two ways:




- 4 -

1. ¢he high proportion of transported cases that were MI's
2. the large number of cases per month that were resuscitated

and brought to the hospital alive.

If we omit Seattle fgom conzideration for a moment, we note that
the cost per MI transported averaged $i,400 and varied only frb@
$1,300 in Montgomery County to $1,500 in New York City. The cost
per case that was resuscitated and left the hospital glive averaged
$50,000 and varied only from $45,000 in Columbus to $60,000 in New

York City,

3. The Remaining Three Units

a. Mason City, Iowa

The staffing consists of a nurse, attendant, and a driver, using
a specially equipped vehicle. The Unit serves 7 hospitals within
a 35 mile radius in a rural area. At pressnt, only calls from ‘
physicians are accepted, ugually for transferring patien;s from
hospitals to other hospitals with CCU's. The project had only been

in operation for 12 days as of June 30, 1970.

b, Portland, Oregon

This was only intended-as a feasibility study. The crews and
vehicles were those of a regular Fire and Rescue Personnel, Two-way
telemetry was added to three emergency ambulances for monitoring of |
cardiac emergency patients by a nurse at the hospital in order to

demonstrate the need for on-site defibrillation by attendants acting
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under verbal orders through telemetry. The demonstration was
considered a success and a full scale operation is planned with

local funding.

c. Waynesville, North Carolina

This wag a feasigility study for rﬁral Appélachia. Portablé
equipment was provided for two ambulance, one stationed<at |
Waynesville and another at Canton., This project did not charge
‘RMP for the ambulance. Also, they charged the patieng a fee,

For this reason, no attempt was made to estimate the cost per case.
During the one year period from July 1969 through June 1970, there
were 100 caseé transported, of whom 25 were MI's. A physician was
at the scene or arrived shortly after the cali in 30% of the cases.
There were three cases who were resuscitated and who reached the

hospital alive. Of these, two left the hospital alive. The indi-

vidual case reports have not as yet been submitted for review.

B. AMERICAN HEART ASSOCIATION SURVEY

At our request, the American Heart Association surveyed their 125

" Chapters and Affiliates during September 1970 to determine the number of
Mobile Coronary Care Units in operation and the number planned throughout
the country. The findiﬁgs from thé chapters and affiliates that responded

show 26 Units in operation and 21 more being planned.

-

Appendix III shows that 7 of 26 MCCU's in operation around the country used

a physician. Sixteen of the 26 used either a nurse or a physician. However,




of 12 MCCU's not now in operation but with plans formulated for the future,

only two include a physician or nurse.




APPENDIX I
EVALUATIOR OF MOBILE CCRONARY CARE AMBULANCE
RMPFS Operational Project Grant

From date RMP3 Grant authorized to June 30, 1970

I. General Information

A. Sponsoring Institution

B. Project Director

C. Service area of Mobile Coronary Care Unit

1. Number of hospitals to which patients are customarily transported

by Mobile Ccy

2. Square miles covered by service

3. Estimated population residing or working in area served

D. Date RMPS grant authorized

Mo / Day [ Year

E. Date Mobile CCU began operating

Mo / Day /. Year

II. Operating procedures

A. Hours Mobile CCU scheduled for service
(Show initial schedule and subsequent changes thru June 30, 1970)

Dates Number of

From To hours per week

-

B. Under the most current protocol of standard operating procedure, who
is privileged to call the Mobile CCU? (Check one)

[7 Anyone

L7 Physicians only

[] Other groups (Specify)




ITI. Fiscal Data through June 30, 1970

‘A. First fiscal year actucl expenditurcs, from

1

to

Mo /Day’yr

(From date RMPS grant authorized to end of first fiscal year or
Jure 30, 1970, whichever is earlier)

Mo bay /yr

Item of expense

Estimated allocation of total expenditures

Before initiation of
services

After initiation of
sexvices

s Funds

1
Other Funds

RMPS Tunds

Other Funds :

—

o

2
Peraonnel eivieenene..,

i

Training of personnel.%

Equipment

k]

a: Special equipment .

b. Ambulance vehicle ..

¢. Ambulance equipment

d. Other equipment .,.

Supplies covvvrrvnnennn,

Other direct costs %...

Indirect COStS vewivnes

TOTAL

1. Include estimated value of all services, equipment, etc., donated to

the MCCU project.

2. Include all services paid for either directly or by subcontract.
3. Include ECG, defibrillator, mechanical CPA, telemetry, and voice

communication equipment

.

4. Include consultant services for other than training of personnel,

-




B.

C.

Second fiscal year actual expenditures, from to

-3

Mo /bay /yr Mo /Dav/Yr
- N
; )

Item of expense

Extimated allocation of
total expenditures

RMPS Funds Other Funds1

Personnel 2 creie s e re e

Training of personmnel Z,,...

Equipment

2. Special equipment 3.....

b. Ambulance vehicle.......

c. Ambulance equipment.....

d. Other equipment.........

SUPPLieS.tireeinnnrecnennnne

Other direct costs 4........

Indirect CcoStS.nin e ennnens

TOTAL

Third fiscal year actual expenditures, from to

Mo /Day /Yr Mo /Day / Yr

(To end of third fiscal year or June 30, 1970, whichever is earlier)

—

Item of expense

Extimated allocation of
total expenditures

RMPS Funds Other Funds1

. Equipment

Personnel 2.................

Training of personnel 2.....

a. Special equipment 3.....

b. Ambulance vehicle ..,....

c¢. Ambulance equipment.....

d. Other equipment.........

Supplies.iieiniveireennnnnnns

Other direct costs.é........

Indirect COSLS.vueuveerrnsn.

TOTAL




~

. IV. Operating Problems
A. Describe difficulties with:

1. Vehicle

2. Electronic equipment

3. Other special equipment

4, Personnel

B. Istimated total number of scheduled hours Mobile CCU was not in

operation ("down time") during each fiscal year.

Reason Fiscal Year

First > Second > Third 3

Personnel or staffing problems

Other reasons

TOTAL

> To end of fiscal year or June 30, 1970, whichever is earlier




V. Operational Statistics through June 30, 1970

A, Number of calls answered..........0covivenunn..

1. Number of calls cancelled en route........

2. Number of arrivals on scene............. ..

a., Number of individuals not transported : . )
to hospital by Mobile CCU....... i

(1) Dead on arrival of Mobile CCU....

(2) Died at scene after arrival......

(3) No neced to hospitalize....veeuo..

(4) Transported to hospital by other
than MObile CCU'("""O0.00C"O

(5) Other reasOnS..v.ieeseseesveeenss

b, Number of individuzals transported to

hospital by lfobile CCU.......... '

(1) Died en ToULeuuseeerenrnsneonens

(2) Arrived at hospital alive.......

(a) Died in emergency room.....

(b) Discharged from ER (not
requiring hospitalization).

(c) Hospitelized........0vur...d

(1a) Admitted to CCU.owows..

(1b) Admitted to ICU...vsv..

(1c) Admitted to other
-hospital bed.........

B. Total Hospitalized (Same as (c) above)........

Principal discharge diagnosis:

1. Myocardial infarction..eeeeeereena,

Other coronary disease......eoovees.d

SR 5 of o} J

Other cardiovascular disease........

Non-cardiovascular disease..........

. Discharge diagnosis not known.......

~N Oy BN
-

Still in hospital.....vvvvveunnnnn.









































































