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Abstract

With the increasing number of old people in
all western countries and increasing life
expectancy at birth, many seniors spend the
last period of their life with various afflictions
that may lead to cardiac arrest. Bystander car-
diopulmonary resuscitation (CPR) increases
survival rates. Octogenarians are the fastest
growing segment of the population and despi-
te empirical evidence that CPR is of questiona-
ble effectiveness in seniors with comorbidi-
ties, it is still the only treatment among life-
sustaining ones. Cardiopulmonary resuscita-
tion is frequently unsuccessful, but if survival
is achieved, a fairly good quality of life can be
expected. Various papers analyzed the effect of
CPR in hospitalized patients or in cardiac
arrest occurring at home or in public places,
while less is known about events occurring in
the emergency room (ER). We performed a ret-
rospective analysis of cardiac arrest events
occurred in ER within 54 months: we analyzed
415,001 records of ER visits (from 01/01/1999
to 30/06/2003) in San Giovanni Addolorata
Hospital. Data were analyzed in terms of age
and outcome. We identified 475 records with
the outcome of death in ER or death on arrival.
Out of them, we selected 290 medical records
which had sufficient data to be analyzed. Of
the 290 patients evaluated, 225 died in ER, 18
were deemed to die on arrival, and 47 survived
the cardiac arrest and were admitted to inten-
sive care unit (ICU). The overall mortality was
0.11%, while the incidence of the selected
events was 0.072%. The mean age of the analy-
zed population was 71.3 years. The only possi-
ble diagnosis was often cardiac arrest, though
most of the times we could specify and group
the diagnosis even better. The analysis of the
procedures showed that cardiac arrest treated
by direct current (DC) shock was similarly
distributed in different age groups, and no dif-
ference was detectable between the two
groups. The mean age of the patients who
underwent tracheal intubation (TI) was sli-
ghtly but significantly lower in comparison
with the group of non-intubated patients, thus

showing a less aggressive resuscitator behavior
in old people. Old people seem to have the
same chance for surviving cardiac arrest as
young people. Other factors like comorbidity
can influence the outcome of a cardiac arrest
in the elderly. The results of the present study
demonstrate that age itself does not seem to be
an independent, unfavorable prognostic factor
for the outcome after CPR and that older peo-
ple must be offered the same chance for survi-
ving cardiac arrest as youngsters.

Introduction

With the increasing number of old people in
all western countries and the increasing life
expectancy at birth, many seniors spend the
last period of their life with various afflictions
that may lead to cardiac arrest. Bystander car-
diopulmonary resuscitation (CPR) increases
survival rates; however, the largest group of
cardiac arrest patients are over 60 men being
at home, whose most probable potential CPR
provider is an old woman not likely to have
received CPR training. Despite empirical evi-
dence that cardiopulmonary resuscitation
(CPR) is of questionable effectiveness in
seniors with comorbidities, it continues to
hold a unique place in the armamentarium of
life-sustaining treatments, and the consent for
CPR implies that, when needed, it is admini-
stered emergently. 
The use of life-sustaining treatments is pre-

valent in very old patients who die in the cour-
se of hospitalization or during institutionaliza-
tion, despite the fact that the majority prefer
comfort care. Indeed, during the last period of
life, many seniors and their families face deci-
sions that challenge ethical principles and may
cause conflict among family members as well
as healthcare professionals. 
Evaluation of outcome after cardiac arrest

focuses mainly on survival. Survivors of car-
diac arrest end up in different states of health,
and survival alone may not be a sensitive mea-
sure for successful cardiopulmonary resuscita-
tion. Many reports have shown that CPR is fre-
quently unsuccessful, but if survival is achie-
ved a fairly good quality of life can be expec-
ted.1

Age is thought not to be an adequate crite-
rion to predict survival2 and there is limited
evidence that functional status may be a pre-
dictor of poor CPR,3 as it was reported that
individuals who had a stroke are less likely to
survive CPR than others.4

Different papers analyzed the effect of car-
diopulmonary resuscitation either in hospital-
ized patients, considering also the ethical
issues of do-not-resuscitate (DNR) orders, or
in people staying at home or being in public
places. Less is known about the events occur-

ring in the emergency room (ER).
Therefore, we performed a retrospective

analysis of the cardiac arrest events occurred
in ER during 54 months and analyzed the data
according to patients’ age and outcome.

Materials and Methods

In Lazio region (Italy) emergency depart-
ments and first aids in small hospitals all use
the same software which generates a compre-
hensive medical record including clinical data
reported by the physician and laboratory, and
X-ray reports. Using the database of this pro-
gram (GIPSE; Sago Medica S.r.l., Pieve di
Cento, Italy) we analyzed 415,001 records of ER
visits occurring from 01/01/1999 to 30/06/2003
in one of the main hospitals of Rome – San
Giovanni Addolorata Hospital. We identified
475 records with the outcome of death in the
ER or death on arrival. After a check for the
congruence between outcome and main diag-
nosis, 466 records were evaluated. We then ran
a query in the record of the diagnosis search-
ing for cardiac arrest or cardiopulmonary arrest
or ventricular fibrillation and we were able to
identify a set of 298 medical records, and of
these 290 included sufficient data to be ana-
lyzed. For every patient we reported age, sex,
undertaken procedures, drugs used, final diag-
nosis and outcome in ER. Then, we collected
the data of the final outcome and the length of
stay for the patients who survived and were
admitted to the intensive care unit (ICU). For
grouping purposes, we categorized the
patients as young (i.e. age 0-65) or aged (i.e.
age >65).
The collected data were then evaluated by
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means of a statistic software (Statistica;
StatSoft inc., Tulsa, OK, USA) using a descrip-
tive statistic tool and the Student’s t-test or
Fisher’s exact test when convenient. 

Results

Of the 290 patients evaluated, 225 died in
ER, 18 were deemed to die on arrival, and 47
(16.2%) survived the cardiac arrest and were
admitted to an ICU. The overall mortality resul-
ted 0.11%, while the selected events’ incidence
was 0.072%. The mean age of the analyzed
population was 71.3 years (range 0-96) and the
distribution is shown in Figure 1. The age ran-
ges stratified for the outcome is shown in
Table 1 and Figure 2. The rate of return of
spontaneous circulation (ROSC) and survival
did not differ significantly among the young
and elderly patients (15 vs 16.7%, and 6.25 vs
6.19%). We made an effort to analyze the final

diagnosis, as it was stated in the ER record, to
assess the occurrence: as it could be expected,
in a relevant number of cases the only possible
diagnosis was cardiac arrest, but in many
cases we were able to better specify and group
the diagnosis (Figure 3). Among the remai-
ning diagnoses, myocardial infarction, neuro-
logical diseases or coma, and pre-existing car-
diomyopathy are the most frequent.
The mean age of the patients who under-

went the procedure of tracheal intubation (TI)
was slightly but significantly lower in compari-
son with the group of non-intubated ones sho-
wing a less aggressive resuscitator behavior in
aged patients (Table 2, Figure 4).
The analysis of the procedures showed that

the cardiac arrest treated by direct current
(DC) shock was similarly distributed in diffe-
rent age groups and that no difference was
detectable between the two groups (Figure 5).
Furthermore, we were able to collect some data
about the outcome and the hospital stay of the
admitted patients from the administrative

hospital discharge records. Six out of the 47
patients were transferred to another hospital
(13%), whereas 23 died (49%) and 18 were
discharged from the hospital (38%) (Figure 6).
The mean hospital stay for the deceased

patients was 8.4 days and for the discharged
ones 15.44 (range 1-80 and 2-68, respectively;
P=0.16306, two tailed unpaired Student’s t
test). After grouping the admitted patients
according to age, we analyzed the survival rate
among young and aged patients that resulted
50 and 41.9%, respectively (P=not significant;
Fisher’s exact test). The mean survival time
among young patients resulted longer than in
aged ones, although it did not reach the stati-
stical significance (deceased 17.4±35 vs
7.4±6.9; P= not significant, two tailed unpai-
red Student’s t test) and also hospital staying
of discharged patients resulted longer in young
than in aged subjects, without reaching stati-
stical significance (26.6±24.8  vs 11.15±5.969;
P=not significant, two tailed unpaired
Student’s t-test) (Figure 7).
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Table 1. Age analysis according to the outcome.

Minimum Maximum Mean

Admitted to hospital 3 96 71.73
Deceased 0 95 71.04
Death on arrival 19 95 76.06
Total 0 96 71.46

Table 2. Age of patients who underwent tracheal intubation or
not compared by means of the Student’s t test.

Group 1 - NTI Group 2 - TI t df P
(mean) (mean)

Age 73.7755 69.1343 2.302503 279 0.022043
NTI, not tracheally intubated; TI, tracheally intubated; df, degree of freedom.

Figure 1. Age distribution of the selected population.

Figure 3. Main diagnosis in cardiac arrest patients. PTE, pul-
monary thromboembolism; DOA, death on arrival; MI, myocar-
dial infarction.Figure 2. Age distribution according to the outcome.
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Discussion

In the last decades, old people have
increased in western countries, and although
comorbidity and disability are still important
factors limiting quality of life, the successful
ageing of most of these subjects opens new
perspectives in the care of sudden cardiac
arrest too. Moreover, it was reported that the
proportion of out-of-hospital cardiac arrest
(OHCA) events occurring at nursing homes
increased with advancing age.5

Death for sudden cardiac arrest occurs in
350,000 to 450,000 patients per year in the USA
alone and 90% of cases occurs in patients with-
out identified risk factors. The sudden death of
an apparently healthy person – their age
notwithstanding – has a devastating emotion-
al effect on others. Many cardiac arrests occur
at home or in public places and patients are
suddenly transported to the nearest ER under

basic life support (BLS) maneuvers or some-
times the impending cardiac arrest summons
people where the event occurs. 
Many authors tackled the issue of the appro-

priateness of CPR in the elderly, most of all
when considering doubts on the efficacy and of
the post-CPR quality of life. 
Currently, in many countries the possibility

of stating an a priori DNR order often gener-
ates more ethical problems than giving opera-
tive solutions when facing a cardiac arrest.vi

Only <25% of decisions about CPR or DNR
orders seems to be unequivocally expressed by
patients after given appropriate information.7

In this perspective, the ER setting offers a
unique condition where anamnestic data are
usually lacking, saving time is essential and
decisions cannot be delayed so that it is the
physician’s ethical and professional evaluation
to rule out the aggressive or non-aggressive
intervention while the boundary between
appropriate care and therapeutic obstinacy is
often difficult to be set. Also, it should always

be kept in mind that there is no clear evidence
that patients who died after choosing DNR
orders would not have survived, if CPR had
been attempted.8,9 On the other hand, heal-
thcare providers performing CPR in ER on
elderly patients often find themselves in
morally distressing circumstances because of
anecdotal knowledge of poor outcomes and the
patient’s frustration as to resuscitation proce-
dures.10 In our study, we evaluated rough data
from records of cardiac arrest occurred in the
ER of a main hospital in Rome, Italy. We chose
not to evaluate some data like the time spent
in the resuscitation effort because of the bias
that could be introduced by non-medical mat-
ters. We focused our attention on the time
spent in the ER and did not follow the outcome
of the patients after the admission to the ICU. 
As it could be expected, the age range of the

patients arriving at the ER with cardiac arrest
is very wide (0-96) and, interestingly, the
mean age is about 70 and do not significantly
vary among the 4 outcome groups.
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Figure 5. Comparison of different age distributions with eroga-
tion of direct current shock. Direct current shock non deliverd:
left panel; direct shock delivered: right panel.

Figure 6. Outcome of the admitted patients (n=47).

Figure 7. Mean survival time and hospital staying of discharged
patients both young and old. 

Figure 4. Comparison of different age distributions with tracheal
intubation procedure (intubated: left panel; or not intubated:
right panel). Non
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The overall survival to cardiac arrest
observed in our population is close to the low-
est limit reported in the literature11,12 (7 to
26%), but, for elder population, it appears to be
lower than that reported by Abbo et al. and
Ehlenbach.13,14 Old people seem to have the
same chance of surviving a cardiac arrest than
young people, although the differences in the
oro-TI show that there is probably a less aggres-
sive behavior in resuscitators in older patients.
Other factors like comorbidity can influence

the outcome of a cardiac arrest in the elderly.

Conclusions

The results of the present study demon-
strate that age itself does not appear to be an
independent, unfavorable prognostic factor for
the outcome after CPR and that older people
must be offered the same chance of surviving
a cardiac arrest as youngsters.
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