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Abstract
Aim: Cardiopulmonary resuscitation (CPR) is an important and common intervention in emergency settings. In this article, we aimed to determine the characteristics and outcomes of the patients on whom CPR was performed in the emergency department (ED).
Materials and Methods: We retrospectively investigated the medical records of 295 patients with cardiopulmonary arrest over a two-year period. The patient’s, age, sex, arrival time, route of arrival, reasons for admission, medical history, whether CPR was performed before arrival, whether intubation was performed, whether CPR was performed after arrival, whether defibrillation was performed, whether rapid sequence intubation (RSI) was performed, outcome
(death, admission to an intensive care unit, an angiography unit, or a ward), and period of hospitalization were recorded.
Results: Most of the patients were brought by ambulance, and asystoly was the most common initial rhythm. In 182 patients, CPR was initiated before admission to the ED. All 26 patients with malignity died. Of the patients with a medical history of multiple diseases, 91.4% (n=32) died. RSI was performed in 19
patients (6.4%), and defibrillation was performed in 49 patients (16.6%). It was determined that 253 patients (85.8%) died after CPR.
Conclusion: In our study, asystoly was found to be the most common initial rhythm in patients with cardiopulmonary arrest. Our study also revealed that
patients with co-morbidity and patients requiring RSI had lower rates of survival.
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Introduction
Cardiopulmonary arrest (CPA) is defined as the sudden and unexpected interruption of respiration and/or circulation (1). In clinical practice, it refers to the “absence of cardiac mechanical activity.”
Clinical diagnosis is confirmed with unresponsiveness, pulselessness,
and apnea. The term “cardiopulmonary resuscitation” (CPR) refers to
interventions aimed to maintain vitality in a patient whose life is interrupted (2). In the US, 250,000–400,000 cardiac death incidents are
reported annually. Cardiac deaths constitute 20% of all mortality in
the western world (3, 4).
Resuscitation of a patient with CPA is a time-sensitive process
that requires coordination between a number of health providers (5).
It is accepted that outcomes of CPR depend on three basic factors–
early and effective CPR, optimized response time, and early defibrilCorrespondence to: Yasemin Ece

lation. It is reported that early defibrillation within 5–7 minutes after
sudden cardiac arrest increases survival up to 30–45% (6). As the time
before CPR grows longer, the chance of survival decreases. Every extra minute decreases the survival rate by about 10% (7, 8).
In this study, our aim was to investigate the efficiency of updated CPR methods and Emergency Cardiac Care guidelines on the outcomes of CPR.

Materials and Methods
In this cross-sectional retrospective study, medical records of patients of all ages who required CPR (n=295) in our emergency department (ED) were investigated between January 1, 2010, and December 31, 2011. Those who died before arrival to our ED (n=11) were
excluded from the study.
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From the medical records, the patient’s age, sex, arrival time,
route of arrival, reasons for admission, medical history, whether CPR
was performed before arrival, whether intubation was performed,
whether CPR was performed after arrival, whether defibrillation was
performed, whether rapid sequence intubation (RSI) was performed,
outcome (death, admission to an intensive care unit, an angiography
unit, or a ward), and the period of hospitalization were recorded.
Statistical analysis
For the statistical analysis, the Statistical Package for the Social Sciences (SPSS Inc.; Chicago, IL, USA) 15.0 program was used.
Descriptive statistics were given as median and standard deviation
for numeric variables and as number and percentage for categorical variables. The chi-square and Fisher’s Exact tests were used for
comparing categorical variables. Because numerical variables were
not normally distributed between groups (Kolmogorov–Smirnov,
p<0.05), the Mann–Whitney U test was used when comparing two
groups and the Kruskal–Wallis H-analysis was used for comparing
more than two groups. A p value<0.05 was considered statistically
significant.

Results
Of the 295 patients involved, 110 (37.3%) were female and 185
(62.7%) were male. The mean age of the patients was 64.13±18.9
years, and the mean age of males was significantly lower than females (p<0.05). [95% CI; (−14.5)–(−5.8)].
Patients were mostly admitted between 12:00 and 00:00
(n=187), and between the hours of 20:00 and 21:59 was the most
common time of admittance.
Of the 230 patients admitted to the resuscitation room at the
time of arrival, 78% had been brought by an ambulance.
When medical histories of the patients were investigated, it was
determined that 26 patients (8.8%) had a malignity such as a unique
disease and 35 patients (11.9%) had a history of multiple diseases. We
could not determine the medical histories of 172 patients (58.3%).
Asystoly was the most common rhythm at the time of arrival
(n=69, 23.4%) followed by ventricular fibrillation (VF) (n=31, 10.55%)
and pulseless electrical activity (PEA) (n=25, 8.5%).

Cardiopulmonary resuscitation was performed in 223 patients
(75.6%), and 195 (66.1%) were intubated only. In 182 patients, CPR
was initiated before admission to the ED.
Rapid sequence intubation was performed in 19 patients (6.4%),
and defibrillation was performed in 49 patients (16.6%).
It was determined that 253 patients (85.8%) died after CPR
(85.9% of the 159 male patients died and 85.5% of the 94 female patients died). The difference between the sexes was not statistically
significant (p>0.05).
All 26 patients with malignity died. Of the patients with a medical history of multiple diseases, 91.4% (n=32) died. Comparisons of
these two variables with other parameters were statistically significant (Table 1).
Of the 139 patients who arrived in an ambulance, 60.4% died,
and the mean length of hospital stay for patients arriving by ambulance was 4.2±14.5 days.
The rhythms of 86 patients could not be determined. The second-largest group was the asystoly group (n=63). Our study also
revealed that 83 of the patients with unshockable rhythm on admission died (88.3%). A statistical significance was seen when patients
were compared according to the initial rhythms (Table 2). Patients
with asystoly on admission had the longest length of stay in the hospital when compared to other rhythms.
Patients who required RSI had a 0.24-fold greater risk of death
when compared to those who did not. This finding was statistically
significant (OR: 0.249, 95% CI: 0.092–0.675).
When laboratory findings of the patients were evaluated, it was
determined that higher glucose levels were associated with higher
mortality. Other parameters did not affect the mortality rate.

Discussion
It is estimated that 60 million people die in the world annually,
and ischemic heart diseases are the most common cause of death
among adults (9-11). In the literature, the mean age of patients who
die due to cardiac arrest is reported to be 68 years (12). The mean
age of patients in our study was 64.1±19 years (60.3±19.2 years in
males, 70.5±16.8 years in females). The lower age in our population is
thought to be linked to socioeconomic and geographic factors.

Table 1. Comparison of outcomes of patients according to co-morbidities
		

Outcome					
Death		

Discharge		

Total

History

n

%

n

%

n

%

p

95% CI

Malignity

26

100.0

-

0.0

26

100.0

Cardiac

16

69.6

7

30.4

23

100.0		

Respiratory

6

75.0

2

25.0

8

100.0		

Neurologic

6

85.7

1

14.3

7

100.0		0.000

Kidney

5

71.4

2

28.6

7

100.0

Others

10

58.8

7

41.2

17

100.0		 0.001

Multiple

32

91.4

3

8.6

35

100.0		

Unknown

153

88.9

19

11.1

172

100.0		

Total

254

86.1

41

13.9

295

100.0		

0.001

–
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Table 2. Outcomes of the patients according to initial rhythms
				
		
		
		

Unshockable 		
rhythm		
(Asystoly+PEA)

Outcome		n
Death
ICU
Ward
Angiography
Surgery
Total

n
%
n
%
n
%
n
%

83

Initial rhythm Total
Shockable		
rhythm		
(VF+Pulseless VT)

Others
(SR+AF+
Block+Unknown)

Total

%

n

%

n

%

n

%

46.9

23

13.0

71

40.1

177

100.0

95% CI

88.3		56.1		44.4		60.0
6

8.1

13

17.6

55

74.3

74

100.0

6.4		31.7		34.4		25.1
4

12.9

2

6.5

25

80.6

31

100.0		 0.001

4.3		 4.9		15.6		10.5		0.001
1

16.7

3

50.0

2

33.3

6

-

100.0		0.003

1.1		7.3		1.3		4.4

n

0

%

00		0.0		4.4		2.4

n

94

%

p

0.0
31.9

0
41

0.0
13.9

7
160

100.0
54.2

7
295

100.0
100.0

100.0		100.0		100.0		100.0

PEA: pulseless electrical activity; VF: ventricular fibrillation; VT: ventricular tachycardia; SR: sinus rhythm; AF: atrial fibrillation; ICU: intensive care unit

In a study in Turkey, Erenler et al. (13) investigated trauma patients requiring CPR over a 5-year period and found the survival rate
to be 9.5%. In our study, 14.2% of the patients were successfully resuscitated and survived. The reason for the greater survival rate in
our study might be associated with the possibility of unpredictable
injuries that multiple-trauma patients might have.
In a study by Wuerz et al. (14), it was reported that age did not affect the success of resuscitation. The main factors for success were reported to be early CPR and advanced cardiac life support, and our results are in agreement with the literature. Seven patients discharged
after a successful resuscitation were over 80 years old.
In a study by Schears et al. (15), it was found that the success of
CPR in patients with comorbid diseases, terminal cancer, and irreversible disease was low. In our study, the success of CPR in 123 patients
with multiple diseases was lower than those with cancer alone.
Land ambulance was the most common route of arrival to the
ED (78.5%), and the least common route was air ambulance (4%). Although there are reports in the literature that higher survival rates
are obtained in patients arriving by air ambulance, we found no statistical significance between these two routes (16, 17). Patient transfer by air ambulance has only been present in Turkey since 2008, so it
is still a developing field in the healthcare system.
Asystoly (44.2%), followed by VF (19.9%), were found to be the
most common initial rhythms before cardiac arrest in our study. In the
literature, it is reported that asystoly is more common than shockable
rhythms (18). The higher frequency of unshockable rhythms might
be associated with prolonged arrest, difficulties in recognizing cardiac arrest in a timely manner, or delayed activation of the emergency
services. In developed countries, the frequency of VF outside of the
hospital tends to decrease due to widespread use of automated external defibrillators in public places (19). Patients with PEA had the
highest mortality rate (95.7%), followed by asystoly (88.4%). The ma-

jority of the patients who died (46.9%) had unshockable rhythms on
admission. When all patients who required CPR were investigated,
34.7% had asystoly, and 88.4% of these patients died. In the literature, it is reported that CPR after asystoly has the lowest rate of survival (20).
In another study, it was determined that the most common initial rhythm in patients requiring CPR was asystoly (39%). In addition,
when initial rhythms were investigated, the number of patients discharged from the hospital was found to be greater in patients with
PEA when compared to those with asystoly and greater in patients
with VT/VF when compared to those with PEA/asystoly. The hospital discharge rate was found to be higher in patients with shockable
rhythms. Among unshockable rhythms, the discharge rate was higher in the PEA group than the asystoly group (21). In our study, PEA
was found to have the highest mortality rate.
The mortality rate of patients on whom RSI was performed was
lower than those who did not receive RSI (63.2% vs. 87.3%). Thus patients who underwent early airway protection had higher survival
rates. This finding was also compatible with the literature where it is
reported that RSI performed in the ED is both effective and safe (22).
We could obtain laboratory findings for 163 patients (55.2%) admitted to the resuscitation room. The glucose levels of 73.6% of the
patients who died were high. It was also found that the AST and ALT
levels of all the patients who required care in the resuscitation room
were high. In the literature, there is a lack of laboratory investigations
of patients who require CPR; however, in a previous study, an electrolyte imbalance was seen in 45% of the patients, and elevation of AST/
ALT in patients admitted to the resuscitation room was also seen (23).
Study limitations
Our study also has some limitations. First, as mentioned above,
we could not obtain medical records for 172 patients. Such a number
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of patients without a medical record might affect our results regarding the relationship between cardiac arrest occurrence and co-morbidities. Second, we were unable to determine the initial rhythms of
86 patients due to the chaotic environment in the ED at the time of
the patient’s arrival. Third, it is possible that higher rates of RSI might
have been obtained with an emergency team that was more experienced and skilled in the technique.
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Conclusion
Sudden cardiac death constitutes 20% of all deaths, and about
half of these deaths occur in pre-hospital settings. Features associated with survival from CPA cases are known to be the presence of VF
as the initial rhythm and early CPR either pre or in-hospital. Additionally, effective CPR in the ED, avoiding hyperventilation, and post-resuscitative care are other factors positively affecting mortality and
morbidity. Our study revealed that patients with co-morbidity and
patients requiring RSI had lower rates of survival.
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