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background

 

Mortality after out-of-hospital cardiac arrest from ventricular fibrillation is high. Pro-
grams focusing on early defibrillation have improved the rate of survival to hospital dis-
charge. We conducted a population-based analysis of the long-term outcome and quality
of life of survivors.

 

methods

 

All patients who had an out-of-hospital cardiac arrest between November 1990 and
January 2001 who received early defibrillation for ventricular fibrillation in Olmsted
County, Minnesota, were included. The survival rate was compared with that of an age-,
sex-, and disease-matched (2:1) control population of residents who had not had an
out-of-hospital cardiac arrest and with that of age- and sex-matched controls from the
general U.S. population. The quality of life was assessed with use of the Medical Out-
comes Study 36-item Short-Form General Health Survey (SF-36) and compared with
U.S. population norms.

 

results

 

Of 200 patients who presented with an out-of-hospital cardiac arrest with ventricular
fibrillation, 145 (72 percent) survived to hospital admission (7 died in the emergency
department) and 79 (40 percent) were neurologically intact (good overall capability or
moderate overall disability) at discharge. The mean (

 

±

 

SD) length of follow-up was
4.8

 

±

 

3.0 years. Nineteen patients died after discharge from the hospital. The expected
five-year survival rate (79 percent) was identical to that among age-, sex-, and disease-
matched controls (P=0.68) but lower than that among the age- and sex-matched U.S.
population (86 percent, P=0.02). Fifty patients completed SF-36 surveys at the end of
follow-up, and the majority had a nearly normal quality of life, with the exception of re-
duced vitality.

 

conclusions

 

Long-term survival among patients who have undergone rapid defibrillation after out-
of-hospital cardiac arrest is similar to that among age-, sex-, and disease-matched pa-
tients who did not have out-of-hospital cardiac arrest. The quality of life among the
majority of survivors is similar to that of the general population.

abstract
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urvival after out-of-hospital car-

 

diac arrest depends on a sequence of events
termed “the chain of survival,”

 

1-3

 

 which in-
volves rapid access to emergency medical care, car-
diopulmonary resuscitation (CPR), defibrillation,
and advanced care.

 

3

 

 Several studies have shown that
rapid defibrillation after an out-of-hospital cardiac
arrest with ventricular fibrillation is the single most
important determinant of outcome.

 

4-10

 

In most places, survival rates range from 3 to 10
percent because the chain of survival is not prompt-
ly implemented, although with the increasing avail-
ability of early defibrillation the rates are improv-
ing.

 

4-13

 

 The principle of early defibrillation, strongly
endorsed by the 1992 National Conference on Car-
diopulmonary Resuscitation and Emergency Care,

 

14

 

supports the use of this intervention by emergency
personnel who are first at the scene. In the city of
Rochester in Olmsted County, Minnesota, early de-
fibrillation by police was implemented in late 1990.
The rate of survival to hospital discharge with the
use of this defibrillation program is 40 percent.

 

6,7

 

There is a paucity of data addressing long-term
survival and the quality of life of survivors of out-of-
hospital cardiac arrest. In Rochester and Olmsted
County, survivors of ventricular fibrillation receive
subsequent treatment and follow-up at one institu-
tion, a factor that facilitates long-term follow-up of
this closed population. We conducted this study to
determine the effect of rapid defibrillation and ag-
gressive inpatient care on long-term survival and the
quality of life.

The study was approved by the institutional review
board of the Mayo Clinic. All patients who had an
out-of-hospital cardiac arrest with ventricular fibril-
lation between November 1990 and December 2000
and who received defibrillation from emergency
personnel (police, firefighters, and paramedics) in
Rochester, Minnesota, and surrounding communi-
ties in Olmsted County (populations, 85,806 and
124,277, respectively, in January 2000) were includ-
ed. Data regarding the cardiac arrest and subsequent
outcomes were collected in a prospective manner.
We have previously reported on early survival after
defibrillation among a subgroup of this cohort.

 

4-7

 

Trained personnel, primarily police officers and,
in some cases, firefighters, provided defibrillation
using automated external defibrillators. Paramedics
provided advanced life support. In this emergency

medical system, telephone calls to 911 are received
at a public-safety communications center, which
then dispatches police and firefighters. The interval
from the 911 call to the administration of the first
shock was determined by synchronizing the defib-
rillator time obtained from the automated external
defibrillator itself with the dispatch time recorded
at the communications center.

 

4-7

 

Emergency personnel confirmed that a patient
was pulseless and then attached an automated ex-
ternal defibrillator; at that time CPR, if ongoing,
was discontinued so as not to interfere with the de-
vice. Return of spontaneous circulation was consid-
ered to have occurred if the initial shocks restored
circulation and subsequently maintained it. No epi-
nephrine or other vasoactive drug was needed in this
group of patients. Patients who required advanced
life support in the absence of the return of sponta-
neous circulation received epinephrine, along with
other drug therapy if needed, and underwent endo-
tracheal intubation.

All patients were transported to a single hospital.
The underlying cause of the cardiac arrest was es-
tablished and categorized as myocardial infarction
or acute coronary syndrome on the basis of electro-
cardiographic evidence of ST-segment elevation or
angiographic evidence of acute occlusion, ischemic
coronary heart disease without obvious acute coro-
nary syndrome or myocardial infarction as previous-
ly defined, nonischemic heart disease, or some
other cardiac cause with no obvious organic heart
disease. The outcome in the hospital was deter-
mined. Survival was defined by an overall perform-
ance category score

 

15,16

 

 of 1 (good overall capabil-
ity) or 2 (moderate overall disability — patient is
conscious and performs independent activities of
daily life but has moderate cerebral or noncerebral
organ-system dysfunction) at hospital discharge.
Patients who died in the hospital (score of 5) or who
had a score of 3 (severe overall disability — patient
is dependent on others for daily support and has se-
vere cerebral or noncerebral organ-system dysfunc-
tion) or 4 (coma) at the time of discharge were con-
sidered nonsurvivors.

We ascertained the patients’ vital status by re-
viewing the Mayo Clinic patient-data registry or by
telephoning the patients’ families. We assessed the
long-term quality of life in a subgroup of patients
from September 1, 2001, through November 30,
2001, using the Medical Outcomes Study 36-item
Short-Form General Health Survey (SF-36), which
assesses eight aspects of health status: general and

s

methods
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mental health, physical and social functioning,
physical and emotional role, pain, and vitality.

 

17,18

 

Scores on each scale can range from 0 (worst) to
100 (best).

We estimated survival rates using the Kaplan–
Meier product-limit method. We determined expect-
ed survival by calculating survival rates during the
decade from 1990 to 2000 in two control popula-
tions: an age- and sex-matched U.S. population and
an age-, sex-, and disease-matched population of
persons from Olmsted County who had not had an
out-of-hospital cardiac arrest. Thus, we could com-
pare survival rates between our group of survivors of
out-of-hospital cardiac arrest and the general pop-
ulation irrespective of the presence or absence of
cardiac disease. The Olmsted County control popu-
lation consisted of patients (two for each study pa-
tient) randomly identified at the time of the study
patient’s cardiac arrest and matched for the type of
underlying cardiac disease (myocardial infarction or
acute coronary syndrome, ischemic coronary heart
disease without acute coronary syndrome, or non-
ischemic dilated cardiomyopathy). We compared
the rate of death from all causes in the cohort with
that in the disease-matched control population us-
ing a two-sample log-rank test and with that in the

U.S. control population using a one-sample log-
rank test.

We compared base-line characteristics of survi-
vors and nonsurvivors using Fisher’s tests (for bina-
ry variables) or two-sample t-tests (for continuous
variables). All tests were two-sided, and a P value of
less than 0.05 was considered to indicate statistical
significance. The raw scores for each of the eight
SF-36 scales and overall physical and mental com-
ponent scores were adjusted with the use of age- and
sex-matched norms from a sample of the general
U.S. population; a normalized mean (

 

±

 

SD) adjusted
score of 50

 

±

 

10 was considered normal, thus allow-
ing easier norm-based interpretation. A one-sam-
ple t-test was used to determine whether the mean
scores for each of the eight SF-36 scales differed
from the population norm of 50.

During the study period, 330 patients had an out-of-
hospital cardiac arrest of presumed or documented
cardiac origin. Two hundred patients (61 percent)
presented in ventricular fibrillation, 58 (18 percent)
in pulseless electrical activity, and the remaining 72
(22 percent) in asystole. Only four patients (1 per-

results

 

Figure 1. Short-Term and Long-Term Outcomes among 200 Patients Who Had an Out-of-Hospital Cardiac Arrest with Ventricular Fibrillation.

 

The Overall Performance Category (OPC) scores range from 1 (good overall capability) to 5 (death).

200 Patients with an out-of-hospital
cardiac arrest with ventricular fibrillation

145 (72%) Survived to admission

84 (42%) Discharged

Long-term survival
of 60 (30%)

19 (10%) Subsequently
died

79 (40%) Neurologically intact
74 (37%) with an OPC score of 1
5 (2%) with an OPC score of 2

5 (2%) Neurologically impaired
3 (2%) with an OPC score of 3
2 (1%) with an OPC score of 4

7 (4%) Died in the emergency
department 54 (27%) Died in the hospital
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cent) who had cardiac rhythms that were known
not to respond to defibrillation survived to hospital
discharge; all four had pulseless electrical activity
at presentation. Details of the initial resuscitation
before hospitalization have been reported previous-
ly for the entire population.

 

4-7

 

Of the 200 patients with ventricular fibrillation,
145 (72 percent) maintained spontaneous circula-
tion after defibrillation and were admitted to the
emergency department. Figure 1 shows the out-
come after admission to the hospital. Because 3 pa-
tients who were admitted to the hospital (2 of whom
survived to discharge) declined to have their data re-
leased for research purposes, demographic results
are subsequently reported for 142 patients (Table 1).
The mean time from the 911 call to the administra-
tion of the first shock was 5.7

 

±

 

1.6 minutes (range,
2.0 to 9.6) among survivors and 6.6

 

±

 

1.5 minutes
(range, 2.8 to 9.9) among nonsurvivors (P=0.002).
Bystanders performed CPR on 68 patients (48 per-
cent). The performance of CPR was not assessed in
terms of its apparent effectiveness.

Table 2 lists the structural heart disease docu-
mented during the index hospitalization of the 79
survivors, as well as the revascularization treatment
administered. All these patients underwent echo-
cardiography less than 24 hours after the out-of-
hospital cardiac arrest. The average ejection frac-
tion in this group was 0.42

 

±

 

0.18 at base line; 30
patients (38 percent) had an ejection fraction of less
than 0.40.

Among the survivors, 37 (47 percent) had a re-
versible cause of the out-of-hospital cardiac arrest
— acute myocardial ischemia — and the primary
process was treated. Although the ventricular-fibril-
lation arrest was considered part of the event in these
36 patients, 14 were candidates for further electro-
physiological studies on the basis of the presence of
persistent ischemic coronary disease, left ventricular
dysfunction, and nonsustained ventricular tachycar-
dia. The other 42 had ischemic, nonischemic, or id-
iopathic heart disease and were candidates for anti-
arrhythmic therapy. Four patients with ischemic
coronary heart disease without left ventricular dys-
function underwent cardiac bypass surgery alone.
Among patients who were considered candidates
for antiarrhythmic therapy, 10 patients received
amiodarone alone, and 35 an implantable cardio-
verter–defibrillator (3 also received amiodarone).
The patients who did not receive antiarrhythmic
therapy or an implantable cardioverter–defibrillator
typically presented with a myocardial infarction with

preserved cardiac function and underwent revascu-
larization alone, declined further therapy, or had
other severe noncardiac conditions that limited
treatment.

Of the 35 patients who received an implantable
cardioverter–defibrillator, 14 (40 percent) had sub-
sequent shocks during follow-up; 6 received multi-
ple shocks (range, 2 to 15). In 13 patients, the shock
was triggered by ventricular fibrillation or ventricu-
lar tachycardia (1 patient had a lead fracture that in-
duced an inappropriate shock).

The average interval from discharge to the last
contact with the patient or death was 4.8

 

±

 

3.0 years.
Nineteen patients died during follow-up; thus, the
expected five-year survival rate was 79 percent.

 

* Plus–minus values are means ±SD. Three of the 145 patients declined to have 
their data measured for research purposes; therefore, data are reported on 
142 patients. Patients who had an overall performance category (OPC) 
score

 

15,16

 

 of 1 (good overall capability) or 2 (moderate overall disability — 
patient is conscious and performs independent activities of daily living but has 
moderate cerebral or noncerebral organ-system dysfunction) at hospital dis-
charge were considered survivors. Those who died in the hospital (OPC score 
of 5) or who had a score of 3 (severe overall disability — patient is dependent 
on others for daily support, with severe cerebral or noncerebral organ-system 
dysfunction) or 4 (coma) at discharge were considered nonsurvivors. ACE de-
notes angiotensin-converting enzyme, and CPR cardiopulmonary resuscitation.

 

† One patient was less than 18 years old.

 

Table 1. Base-Line Demographic Characteristics of the 142 Patients 
with an Out-of-Hospital Cardiac Arrest with Ventricular Fibrillation 
Who Were Admitted to the Hospital.*

Characteristic
Survivors
(N=79)

Nonsurvivors
(N=63) P Value

 

Male sex (%) 84 73 0.15

Age (yr)† 61.9±15.9 68.1±14.3 0.02

Hypertension (%) 14 36 0.005

Diabetes (%) 18 21 0.67

Ejection fraction 0.42±0.18 0.32±0.15 0.01

Cardiac medication (%)
Beta-blocker
ACE inhibitor
Calcium-channel blocker
Digoxin
Statin

10
19
10
14
19

12
33
18
35
16

1.0
0.08
0.22
0.005
0.66

Time from 911 call to administration
of 1st shock (min)

Mean
Range

5.7±1.6
2.0–9.6

6.6±1.5
2.8–9.9

0.002

Witnessed arrest (%) 92 75 0.008

Bystander CPR (%) 52 43 0.31

Epinephrine required (%) 28 93 <0.001
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Three patients had a second ventricular-fibrillation–
induced arrest during follow-up, one of whom sur-
vived. Overall, only 5 of 79 patients (6 percent) died
of cardiac disease (2 from recurrent cardiac arrest).
Deaths from noncardiac causes included five from
cancer, three from complications of a cardiovascu-
lar accident, two from chronic obstructive pulmo-
nary disease, one from a hip fracture, one from liver
failure, one from advanced dementia, and one from
an unknown cause in the setting of severe alcohol
abuse.

Figure 2 compares the overall expected surviv-
al rate among the 79 survivors with the rate in the
control groups; the survival rate at five years was
lower than that among the age- and sex-matched
U.S. population (P=0.02), but similar to that among
the age-, sex-, and disease-matched population
(P=0.68).

Of the five patients who were considered non-
survivors because they had severe neurologic im-
pairment at hospital discharge (as defined by an
overall performance category score of 3 or 4), two
have died. The three patients with an overall per-
formance category score of 3 were discharged to in-
stitutional care, each requiring medications for be-
havioral control: two were alive at the time of the
last follow-up visit (36 and 24 months after cardiac
arrest), and one died after 7 months. One of the two
patients with an overall performance category score
of 4 was discharged to receive ongoing care in his
home country after two months with no improve-
ment in his condition (and was subsequently lost to

follow-up); the other was discharged to a nursing
care center and died three months later.

Of 60 patients who were alive at the time of the
last follow-up visit, 50 completed the SF-36; 5 de-
clined, 1 was excluded as a minor, 2 were physically
or mentally unable to participate (1 had severe psy-
chiatric disease before the out-of-hospital cardiac
arrest and 1 had advanced dementia), 1 was engaged
in military service and could not be contacted, and
1 had incomplete contact information. A review of
the medical charts of the minor and three of the five
patients who declined to fill out the SF-36 suggested
that all had returned to normal activities with no lim-
itations. Of the other two, one had progressive heart
failure approximately eight years after the out-of-
hospital cardiac arrest and the other was limited
by advanced noncardiac disease. The three surviv-
ing patients who had overall performance category
scores of 3 or 4 at hospital discharge were not as-
sessed.

The normalized SF-36 scores for the 50 long-
term survivors are compared with those of the U.S.
general population in Figure 3. There was no sig-
nificant difference between the groups except in the
vitality score — a measurement of the extent one
feels tired or worn out (P=0.01). Twenty-six of the
45 patients who responded to the vitality question
(58 percent) were able to return to work; 65 percent
of the patients who were younger than 65 years of
age returned to work.

In this population-based study of the outcomes of a
program of rapid defibrillation, patients who sur-
vived to hospital discharge had a long-term survival
rate equivalent to that of age-, sex-, and disease-
matched patients who did not have an out-of-hos-
pital cardiac arrest. A nearly normal quality of life
and return to work were reported by the majority of
survivors who completed the quality-of-life assess-
ment. These data serve as a benchmark and illus-
trate what can be achieved in a community setting
with an aggressively implemented program of early
defibrillation.

As we have reported previously,

 

4-7

 

 survival after
ventricular fibrillation in this cohort was relatively
high. Previous studies of patients with an out-of-
hospital cardiac arrest with ventricular fibrillation
have reported survival rates after hospital discharge
ranging from 3 to 33 percent in a variety of set-
tings.

 

8-13

 

 In communities without access to early

discussion

 

Table 2. Structural Heart Disease Identified and Revascularization Treatments 
Undertaken in 79 Patients Who Survived and Were Neurologically Intact 
at Hospital Discharge.

Structural Heart Disease
No. (%)

of Patients

 

Myocardial infarction or acute coronary syndrome
Percutaneous catheter-based intervention
Coronary-artery bypass grafting

37 (47)
15 (19)
4 (5)

Ischemic coronary heart disease without obvious acute 
coronary syndrome

Percutaneous catheter-based intervention
Coronary-artery bypass grafting

25 (32)

5 (6)
10 (13)

Nonischemic heart disease
Dilated cardiomyopathy
Alcohol-induced cardiomyopathy
Long-QT syndrome
Infiltrative cardiomyopathy (hemochromatosis)

10 (13)
5 (6)
2 (3)
2 (3)
1 (1)

No obvious organic heart disease 7 (9)
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defibrillation, mortality rates exceed 90 to 95 per-
cent.

 

12,13

 

 In contrast, in communities that have
programs of early defibrillation, survival rates of
15 to 40 percent have been reported.

 

4-7,10,11,19,20

 

In Rochester, Minnesota, during a four-year histor-
ical-control period before the implementation of
the early-defibrillation program in 1990, the rate of
survival to discharge was 28 percent. In the current
study, the rate was 40 percent after the program
was implemented. This value represents a 200 to
300 percent increase in survival as compared with
reported outcomes in other locations

 

8-13,19,20

 

 and
is most likely due, at least in part, to the relatively
short interval between the 911 call and the admin-
istration of the first shock and to aggressive early
management in the hospital.

The expected long-term survival rate among this
population of patients who had an out-of-hospital
cardiac arrest with ventricular fibrillation was 79
percent five years after discharge. The expected five-
year rate of freedom from death from a cardiac cause
was 92 percent, and the rate of overall survival was
slightly lower than rates in the general U.S. popula-
tion but identical to that in age-, sex-, and disease-
matched controls. It is likely that the use of revas-
cularization of culprit lesions and antiarrhythmic
therapy in the hospital, coupled with the higher
survival rate associated with early defibrillation, in-
creased the long-term survival rate.

Many factors may have predisposed the survivors
to an increased risk of subsequent death. First, this
population had already had a ventricular-fibrilla-
tion–induced cardiac arrest. The survival rate in our
population was higher than projected or actual mor-
tality rates at three to five years in other populations
with ventricular arrhythmias.

 

21,22

 

 For example, the
five-year mortality rate among patients with a histo-
ry of cardiac arrest in the Cardiac Arrest Study Ham-
burg was 36 percent in the group that received an
implantable cardioverter–defibrillator and 44 per-
cent in the group that received antiarrhythmic ther-
apy.

 

22

 

 In a subgroup analysis of 98 patients in the
Canadian Implantable Defibrillator Study who pre-
sented with out-of-hospital cardiac arrest, the total
mortality rate was 18.4 percent at two years and
33.4 percent at five years. Second, although the rate
of death from cardiac causes was low, recognized
predictors of adverse outcomes (multivessel coro-
nary heart disease, diabetes, left ventricular dys-
function, and congestive heart failure)

 

23

 

 were prev-
alent among our cohort. Furthermore, the high
prevalence of death from noncardiac causes in this

study reflects a population at high risk for death as
a result of other coexisting diseases.

Previous studies assessing the quality of life were
small, focused on short-term recovery rates (at 3 to
12 months), or used only a subjective assessment
tool with broad categories, such as the cerebral
performance scale.

 

24-31

 

 We used the standardized
SF-36, and the results indicated that the majority
subsequently had a nearly normal quality of life sim-
ilar to that of the general population, with the excep-
tion of the degree of vitality. The difference between
groups was moderate; vitality scores in the cohort
were within 1 SD of U.S. norms. Also, vitality, as
measured by the SF-36, may improve with rehabil-
itation among patients with cardiac disease.

 

32

 

These findings in a closed population differ from
those of previous studies, which reported a de-
creased quality of life among survivors of out-of-
hospital cardiac arrest, with a small percentage re-
turning to work.

 

24-28

 

 They validate the results of
previous open studies, which reported an acceptable
quality of life approximately six months,

 

29-31

 

 one
year,

 

33

 

 and seven years

 

34

 

 after cardiac arrest. In ad-
dition, the majority of our patients with long-term
follow-up returned to work (65 percent of those who
were less than 65 years of age), thus confirming and
expanding previous reports that many survivors of
out-of-hospital cardiac arrest return to their previ-
ous occupation within six months.

 

29-31

 

Our study has several limitations. First, the re-

 

Figure 2. Overall Survival among the 79 Survivors, as Compared with Age- 
and Sex-Matched Controls from the General U.S. Population and an Age-, 
Sex-, and Disease-Matched Population of Patients from Olmsted County, 
Minnesota, Who Did Not Have Out-of-Hospital Cardiac Arrest.
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sults were derived from a population base of ap-
proximately 100,000 people. The Rochester, Min-
nesota, rapid-response program could be difficult
to replicate in large cities with skyscrapers. Never-
theless, in such settings, these outcomes might be
achieved through the placement of automated exter-
nal defibrillators on several floors of high-rise struc-
tures and the training of security officers in their use.

Second, only patients who presented with ven-
tricular fibrillation were included. This was by de-
sign, since we chose to assess the effect of rapid de-
fibrillation on survival and subsequent quality of
life. During the study period, 130 of those who had
an out-of-hospital cardiac arrest (39 percent)

 

4-7 

 

pre-
sented in rhythms that were not treatable with de-
fibrillation.

Third, the five-year survival rate was 79 percent
in this population. With respect to the quality of life,
the results could reflect a subgroup of healthier pa-

tients who were alive at follow-up and were able to
respond to the survey. However, since the overall
rate of death from cardiac causes after discharge was
low, these data overall still provide substantial in-
sight into the long-term quality of life of patients
with underlying cardiac disease.

Fourth, the results with respect to the quality of
life are collective and may not be applicable to indi-
vidual patients. Furthermore, 10 of 60 patients did
not complete the survey. Although the inclusion of
these patients did not alter the survival analysis, it
might have changed the results of the quality-of-
life analysis. In addition, five patients sustained per-
manent neurologic injury (as defined by an overall
performance category score of 3 or 4) and were not
surveyed.

Finally, the use of CPR by bystanders in the sys-
tem we studied has not affected the rate of survival
after out-of-hospital cardiac arrest with ventricular

 

Figure 3. Health of 50 Patients at the Time of the Last Follow-up Visit as Measured on the Medical Outcomes Study 
36-Item Short-Form General Health Survey (SF-36) and as Compared with That in Age- and Sex-Matched Controls 
from the U.S. General Population.

 

The SF-36 provides a standardized measurement of health status. It quantifies the patients’ perceptions of their general 
health status, quality of life, sense of well-being, and ability to function. Each scale is normalized to a mean of 50; a score 
of 50 is considered normal on the basis of a comparison of SF-36 scores in a general age- and sex-matched U.S. popula-
tion. The gray bars represent the 95 percent confidence intervals; the vertical lines within the bars are the mean scores, 
and the circles are the median scores. Although the aggregate vitality scores were reduced among the patients, the mean 
of the normalized score was 45±11.1, a value that crosses the normal value in the control population.
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fibrillation.

 

4-6

 

 Previously, we reported that there was
no significant difference in the rates of bystander-
administered CPR between patients who survived
out-of-hospital ventricular fibrillation and those
who did not survive (42 percent vs. 58 percent,
P=0.74).

 

6

 

 This finding was replicated in the cur-
rent study, which included three additional years of
follow-up. This finding may reflect the relatively
short interval between the 911 call and the admin-
istration of the first shock and should therefore not
be misinterpreted to apply to other settings involv-

ing longer intervals before defibrillation can be at-
tempted.

In summary, the rate of survival to hospital dis-
charge was relatively high in a city that had a pro-
gram of rapid defibrillation. The majority of survi-
vors returned to work, and their quality of life was
in most respects indistinguishable from that of the
general population. The long-term survival rate was
similar to that of age-, sex-, and disease-matched
controls who did not have an out-of-hospital cardi-
ac arrest.
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