
www.cardiologyjournal.org 543

ORIGINAL ARTICLE

Cardiology Journal
2008, Vol. 15, No. 6, pp. 543–547

Copyright © 2008 Via Medica
ISSN 1897–5593

Address for correspondence: Paweł Franczuk, Department of Internal Medicine and Gerontology, Jagiellonian University,
Medical College, Śniadeckich 10, 31–531 Kraków, Poland, tel: +48 12 424 88 00; fax: +48 12 424 88 54;
e-mail: franczuk@mp.pl

Received: 17.06.2008 Accepted: 24.09.2008

Ten-year follow-up after in-hospital
adult cardiac arrest

Paweł Franczuk, Krzysztof Rewiuk, Jerzy Gasowski, Piotr Faryan,
Haghighi Massod Vadiee, Tomasz Grodzicki

Department of Internal Medicine and Gerontology, Jagiellonian University,
Medical College, Kraków, Poland

Abstract
Background: The aim of the study was to determine the prevalence of in-hospital cardiac
arrest and survival during 10 years of observation.
Methods: Study group: patients hospitalized in the Internal Medicine Unit (including Inten-
sive Care) in the years 1995–1997 with cardiac arrest during hospitalization. The probable
reasons for the cardiac arrest were defined (cardiac or non-cardiac) as well as the mechanism
(VF/VT, other). The number of deaths during the first 24 hours from the episode, during the
whole stay in the hospital and after one, five and ten-years was analyzed.
Results: During the period examined, 152 cardiac arrests took place. The resuscitation was
successful in 83 cases. In that group, 66% patients had cardiac cause of cardiac arrest, 50.6%
in the mechanism of VF. Ninety percent of the patients died during their stay in the hospital
(38.5% during the first 24 hours after the episode), 10% of the patients left the hospital alive.
Only 2 of them (2.4%) survived the next 5 years. Nobody survived 10 years.
Conclusions: Cardiac arrest within the internal ward was characterized by high in-hospital
mortality risk and unsuccessful late prognosis. Non-cardiac cause of cardiac arrest, relatively
common in cases of in-hospital cardiac arrest, is connected with better survival after the first
24 hours; however, it does not improve the general survival to hospital discharge. (Cardiol J
2008; 15: 543–547)
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Introduction

Many studies have been conducted to deter-
mine the effectiveness of cardio-pulmonary resu-
scitation (CPR). Out-of-hospital cardiac arrest (CA)
epidemiology has been investigated in many popu-
lation-based studies. Fewer data have been presen-
ted regarding in-hospital cardiac arrest [1, 2].

Survival following in-hospital CA is still poor.
Some studies have shown that in-hospital survi-
val has not changed markedly in the last 40 years [3].

An aging population and presumably a sicker in-
patient population may mean that survival data
are incomparable, despite therapeutic improve-
ments [4].

Effective CPR is noted as a success for the
resuscitative team, but in the majority of cases the
return of spontaneous circulation is only transient
and gives the patient no benefit [5].

The aim of the study was to determine the pre-
valence of in-hospital cardiac arrest and survival
during 10 years of observation.
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Methods

Study population
Data were collected for adult patients susta-

ining in-hospital cardiac arrest between January
1995 and December 1997 in the Department of
Internal Medicine. All patients after successful CPR
were included into the database and were observed
for 10 years. The study population included in pa-
tients admitted either to the intensive care unit or
to general wards (monitored and unmonitored).
Only patients requiring intubation and mechanical
ventilation during CPR were included.

Study end-points and definitions
Successful resuscitation was defined as a re-

turn of spontaneous circulation at the completion
of resuscitative efforts. The mechanism, and pro-
bably the reason, for CA were analyzed. The pri-
mary arrest rhythm was determined from defibril-
lator or electrocardiograph and was defined as ven-
tricular fibrillation/ventricular tachycardia (VF/VT)
or other (asystolic or pulseless electrical activity).
The reasons were divided into cardiac or non-car-
diac. Survival was categorized into the following ob-
servation periods: survived 24 hours after CPR, di-
scharged alive, survived after 5 years and alive after
10 years. Survival to hospital discharge was analy-
zed according to stratification into groups based on
age, gender, mechanism (VF/VT or not) and reason
(cardiological or not). Five and ten years after re-
suscitation, patients (or family) were contacted by
phone.

Statistical analysis
Continuous variables were expressed as mean

± standard deviation, and categorical data was
expressed as percentages. Continuous variables
were compared using Student’s t-test and catego-
rical c2 test. The probability of survival beyond
24 hours after the episode was assessed using logis-
tic regression.

Results

During the study period, a total of 152 patients
was identified as sustaining in-hospital cardiac arrest.

Successful resuscitation took place in 83 pa-
tients (54.2% male, mean age 64.4 ± 15.5 years).
The initial type of cardiac arrest rhythm was VF in
42 cases (50.6%). Cardiac cause of CA was deter-
mined in 55 patients (66.2%).

Fifty-one patients survived the first 24 hours
after CA. In the model of logistic regression, non-

-cardiac cause of CA was the only predictor of su-
rvival (Table 1).

Seventy-five patients died in hospital. Only
8 patients were discharged alive. Male gender and
ventricular fibrillation as mechanisms of CA were
significantly more common among patients dischar-
ged alive. There were no differences between tho-
se who died in hospital and those discharged alive
in mean age and cause of CA (Table 2).

Cardiac causes of CA (myocardial infarction,
heart failure, valvular heart disease) were more
common than non-cardiac (pneumonia, chronic ob-
structive pulmonary disease, asthma, diabetes, al-
cohol abuse, septicemia). Patients with cardiac cau-
se of CA were older (67.7 ± 12 vs. 57.9 ± 18.8),
and VF was the most common mechanism of CA in
this group (Table 3).

The five-year observation period was survived
by only 2 patients. Nobody survived 10 years (Fig. 1).

Discussion

To sum up: observation of 83 successfully re-
suscitated patients revealed that most of them died
in hospital (90%). This means that despite the
55 successes in returning spontaneous circulation only

Table 1. Odds ratios for survival after first 24 hours.

Point 95% confidence p
estimate interval

Age (years) 1.00 0.97–1.03 NS
Sex 1.68 0.67–4.25 NS
Ventricular 1.73 0.65–4.64 NS
fibrillation
Cardiac cause 0.32  0.10–0.98 < 0.05

Table 2. Characteristics of cardiac arrest survivors.
Comparison between those who died in hospital
and those discharged alive.

Died in Discharged p
hospital alive
(n = 75) (n = 8)

Age (years) 64.4 ± 16.0 64.8 ± 10.9 NS
Males (%) 38 (50.7) 7 (87.5) < 0.05
Arrest specifics (%)

Ventricular 35 (46.7)  7 (87.5) 0.03
fibrillation
Cardiac cause 50 (66.7) 5 (62.5) NS
of cardiac arrest
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10% of successfully resuscitated patients were di-
scharged from hospital. Two patients were alive after
5 years of observation and nobody survived 10 years.

Several publications have reported the outco-
me of in-hospital CA over the past 40 years. Gene-
rally, the rate of survival to hospital discharge va-
ries from 14% to 17% [1–3]. In Suraseranivongse’s
et al. study [6] 61.7% of CA patients achieved resto-
ration of spontaneous circulation and only 6.9% su-
rvived to discharge. The initial survival rate was not
associated with sex, age or time to advanced life
support, but was significantly related to the moni-
tored area. Herlitz  et al. [7] observed that if patients
with in-hospital VF were defibrillated early, in both
monitored and non-monitored wards, survival to ho-
spital discharge was high. Fredriksson et al. [8], in
a large single-centre study of in-hospital cardiac ar-
rest, pointed out that short intervals before the start
of CPR and defibrillation are the most important
factors for a high survival rate.

In our study the lower outcome of overall su-
rvival contrasts with the relatively high effective-

ness of first resuscitation (55% vs. 44% in the
NRCRP study). The reason for this difference is
unclear. One of the possible explanations is the
specificity of internal medicine wards. Generally,
the rate of survival after CA in general wards is not
only lower than in cardiac care units, but is in fact
lower compared to any other kind of ward. Some
authors underline that the definite effectiveness of
in-hospital CPR depends on not only quality and
time of basic and advanced life support actions but
on the identification of do-not-attempt resuscitation
cases and on post-resuscitation care quality [9].

Interestingly, in contrast to out-of-hospital re-
suscitation, survival after in-hospital CA has not
increased during the last 4 decades [3]. This could
be explained by the increasing number of CPR in
patients at the end stage of chronic diseases [9]. The
increasing age of patients and progress in the ma-
nagement of chronic diseases mean that the num-
ber of resuscitation attempts is growing faster than
the number of survivors. In fact, the sufferers of in-
hospital CA differ from out-of-hospital sufferers. In
our study one third of resuscitated patients had no
cardiac cause of CA. Only half of the patients had
ventricular fibrillation/ventricular tachycardia as
a first documented pulseless rhythm. The low inci-
dence of VF/VT among patients with in-hospital CA
is a widely known phenomenon and probably the
main reason for the lack of progress in patient ma-
nagement compared with out-of-hospital CA. In fact,
automated external defibrillators located in public
areas have significantly increased the rate of survi-
val in the second instance [10]. The higher percen-
tage of non-cardiac cause of CA and relatively rare
tachyarrhythmic mechanism is especially typical for
general wards [11]. The Skrifvars et al. study [12]
showed that patients with documented clinically ab-
normal observations before CA have a worse out-
come than those without, despite prompt resusci-
tation. It is important to identify these patients in
time, thereby possibly avoiding the arrest.

There are some described determinants of sur-
vival of in-hospital CA. These include: age, rhythm,
concurrent cardiopulmonary and non-cardiac dise-
ases, hospital location, monitoring during the cir-
culatory cessation, and time of CA [13–16]. In our
study we showed the influence of male gender and
tachyarrhythmic mechanism on overall survival. In
the observations of Sandroni et al. [17], the survi-
val of patients having cardiac arrest in non-monito-
red areas strongly depended on advanced life sup-
port. Prompt defibrillation by ward staff is the most
important improvement necessary to increase car-
diac arrest survival [17]. Sandroni et al. [18]

Table 3. Characteristics according to cause of
cardiac arrest (cardiac or non-cardiac)

Cardiac cause Non-cardiac p
(n = 55)  cause

(n = 28)

Age (years) 67.7 ± 12.5 57.9 ± 18.8 0.01
Males (%) 31 (56.4) 14 (50) NS
Ventricular 34 (61.8) 8 (28.6) 0.004
fibrillation (%)
Died within 24 h 25 (45.5) 7 (25) 0.07
after cardio-
pulmonary
resuscitations

Figure 1. Number of patients alive in observation pe-
riods.
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concluded that the prognostic value of age is con-
troversial. Among comorbidities, sepsis, cancer,
renal failure and homebound lifestyle are significan-
tly associated with poor survival. Mild therapeutic
hypothermia is effective as post-arrest treatment
of out-of-hospital cardiac arrest due to VF/VT, but
its benefit after in-hospital CA and after cardiac ar-
rest with non-VF/VT rhythms has not been clearly
demonstrated. Setting time guidelines for Advan-
ced Cardiac Life Support (ACLS) has improved in-
itiation of CPR, emergency team arrival, first defi-
brillation, and first medication administration. The-
se time reductions have been accompanied by
improved event survival and a statistically impro-
ved survival to discharge [13, 19].

The presented study is the only in-hospital
resuscitation report we know with such a long fol-
low-up. The presented percentage of 5-year and
10-year survival rates contrast with the statistical-
ly suspected length of survival in Polish 65-year-
old men (14.5 years) and women (18.8 years) [20].

Previous observations proved that unwitnes-
sed asystolic arrest has almost universal mortality
in both in- and out-of-hospital CA; in such cases
prolonged resuscitation should be avoided. Matot’s
et al. studies [13] showed that unwitnessed arrest
is more prevalent during night shift, and resuscita-
tion during this shift is associated with poorer out-
come independently of witnessed status.

Compared with out-of-hospital cases, in-hospi-
tal cardiac arrests rarely have signs of sudden car-
diac death and more often are the last step in chro-
nic, irreversible, lethal disease. In cases of the end
stage of chronic disease the problem of the possi-
bility of resuscitation should be discussed with pa-
tients and their will concerning resuscitative at-
tempts should be honoured. The patient’s family
and ward personnel should be informed in case of
a “do not resuscitate” order [21].

In our study, non-cardiac cause of CA was
a positive predictor of survival after the first 24 ho-
urs. In contrast, there was no statistically impor-
tant difference between cardiac and non-cardiac
patients according to survival to discharge. What is
more, VF/VT mechanism connected with cardiac
cause of CA was a predictor of survival to hospital
discharge. The disproportion between the effecti-
veness of the first resuscitative attempt and poor
longer prognosis should draw our attention to im-
proving post-resuscitative care, not only in-hospi-
tal but also after discharge. The wider use of im-
plantable cardioverter-defibrillators could improve
the long-term prognosis in the group of survivors
in danger of VF/VT [22].

Conclusions

In-hospital cardiac arrests are associated with
high mortality during the resuscitative period, with
a very high rate of mortality during hospitalization
and unsuccessful late prognosis.

Non-cardiac cause of CA, relatively common in
cases of in-hospital CA, is connected with better
survival after the first 24 hours; however, it does
not improve general survival to hospital discharge.
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