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Abstract  

Background:  The quality of cardiopulmonary resuscitation  

(CPR) performed according to the international guidelines is  
associated with improved survival in cardiac arrest (CA)  

survivors. The Utstein template (UT) has been used to objec-
tively evaluate different variables of CPR quality and outcome.  

Aim of Study:  To evaluate adherence to CPR guidelines  
and investigate different variables affecting return of sponta-
neous circulation (ROSC) and survival to hospital discharge  
after in-hospital cardiac arrest (IHCA).  

Patients and Methods:  A Prospective observational study  
that included all patients admitted to three cardiac care units  

at Cardiovascular Departments Cairo University Hospitals  
who developed cardiac arrest and required cardiopulmonary  
resuscitation during the period from July 2018 to June 2019.  

Standard reporting of in-hospital CPR was done using a  
modified version of Utstein style form.  

Results:  The study included 3926 patients admitted to  
three cardiac care units at Cardiovascular Department Cairo  

University Hospitals from July 2018 to June 2019. The mean  

age of the studied patients was 55.6 ± 14.1 years. There were  
2376 males (60.5%) and 1550 females (39.5%).  

Out of 3926, 213 patients (5.4%) had in hospital cardiac  

arrest. Coronary artery disease (CAD) was the leading cardiac  

cause of admission in 1449 patients (36.9%), followed by  

congestive heart failure (CHF)/cardiogenic shock in 966  

patients (24.6%).  

Cerebrovascular accidents was the leading non-cardiac  

cause of admissionin 132 patients (3.4%), followed by infec-
tious diseases (such as pneumonia, meningitis, etc.) in 89  
patients (2.3%), shock (non cardiogenic) in 87 patients (2.2%),  

other medical diseases in 204 patients (5.2%) and surgical  

diseases in 41 patients (1%).  

The main cause of cardiac arrest was congestive heart  
failure/cardiogenic shock found in 103 patients (48.4%).  

Cardiopulmonary resuscitation (CPR) was attempted in 211  
patients. The initial rhythm was shockable in 33 patients  
(15.5%) and non shockable in 180 patients (84.5%). ROSC  
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was achieved in 110 patients (52.1%) and survival to hospital  
discharge was achieved in 27 patients (12.8%).  

Conclusion:  Among the admitted patients 5.4% had cardiac  

arrest. Resuscitation was attempted in 99.1%. The mean  

duration of CPR in our study was 21 ± 12.2 minutes. Initially  
shockable rhythm showed higher rates of return of spontaneous  

circulation (ROSC) and survival to hospital discharge (69.7%  

and 36.4% respectively) when compared to non shockable  

rhythms (48.3% and 8.3% respectively). Return of spontaneous  

circulation was achieved in 52.1% of patients and the overall  

survival to hospital discharge was achieved in 12.8% of  
resuscitated patients. None of them had neurological deficit  

upon discharge.  

Key Words:  Cardiopulmonary resuscitation – Return of  
spontaneous circulation – Utstein style.  

Introduction  

CARDIOVASCULAR  disease (CVD) is the lead-
ing global cause of death, accounting for more  
than 17.9 million deaths per year according to 2015  
statistics. This number is expected to grow to more  
than 23.6 million by 2030 [1] .  

In 1990 ischemic heart disease and stroke were  
the second and fourth common causes of death but  
in 2010 they shifted to be the first and second  
cause respectively [2] .  

It was found that despite advances in the treat-
ment of heart disease, the outcome of patients who  

survived cardiac arrest (CA) remains poor [3] .  

Although some aspects of acute resuscitation  

have improved over time these positive trends have  

been off-set by adverse trends in clinical features  

of patients presenting with CA (such as increasing  

age and decreasing proportion presenting with  

ventricular fibrillation). It was found that a well  
performed CPR has been shown to have a positive  

impact on survival [4-6] .  
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Compression depth range of 5-6cm in adults  
leads to better outcomes than all other compression  

depths during manual CPR [4] . Two studies found  
higher survival among patients who received chest  
compressions at a rate of 100-120min [5] .  

A meta-analysis of 51 in-hospital cardiac arrest  

(IHCA) studies showed a survival to hospital dis-
charge between 13.4% and 14.6% [7] .  

To facilitate reporting of the different interven-
tions that could influence the clinical outcome of  
IHCA, the International Liaison Committee on  

Resuscitation (ILCOR), updated and simplified  
the Utstein-style definitions and reporting template  

for IHCA in 2004 [8] .  

The strength of the chain of survival is the  

strongest predictor of survival for victims of cardiac  

arrest [9]  (Fig. 1).  

Fig. (1): System-specific chains of survival in-hospital cardiac  

arrest [9] .  

It was recommended that early steps of checking  

response, opening the airway, checking for breath-
ing and calling the emergency medical dispatcher  

may be done simultaneously or in rapid succession  

[10] .  

The interventions that contribute to improved  

survival after cardiac arrest are rapid and effective  

bystander basic life support, uninterrupted high-
quality chest compressions and early defibrillation  

for VF/pulse less VT. The use of adrenaline later  

during CPR has been shown to increase ROSC but  
not survival to discharge [6,11,12-15] .  

Successful return of spontaneous circulation  

(ROSC) is the first step towards the goal of com-
plete recovery from cardiac arrest. The complex  

processes that occur following body ischemia  

during cardiac arrest and the subsequent reperfusion  
response during CPR defined the post-cardiac arrest  

syndrome [16] .  

Post cardiac arrest brain injury may be caused  

by microcirculatory failure, impaired auto regula-
tion, hypotension, hypercarbia, hypoxemia, pyrexia,  
hypoglycemia, hyperglycemia and seizures. More- 

over, myocardial dysfunction is common after  

cardiac arrest [17] .  

The importance of adherence to the Advanced  
Cardiovascular Life Support (ACLS) protocol was  
highlighted. Deviations from the algorithm was  
associated with decreased rates of ROSC and sur-
vival to discharge [18] .  

The objectives of this study were to evaluate  

the CPR outcomes of in-hospital cardiac arrest,  
check the degree of adherence to CPR guidelines,  

study the mode of cardiac arrest and its relation to  

the underlying etiology, investigate different var-
iables affecting the return of spontaneous circulation  

(ROSC) and survival to hospital discharge after  

IHCA.  

Patients and Methods  

The study enrolled patients admitted to three  

cardiac care units at Cardiovascular Department  

Cairo University Hospitals who developed cardiac  
arrest and required cardio-pulmonary resuscitation  

during the period from July 2018 to June 2019.  
The study protocol was approved by the ethics  

committee of the Faculty of Medicine, Cairo  

University.  

It was a prospective observational study of in-
hospital cardiac arrest patients. On recognition of  
CA, the code blue team was activated and imme-
diately initiated basic and advanced life support  
measures. All measures were attempted to strength-
en the links of the chain of survival which included  
early recognition, early activation of the emergency  

response system, immediate high-quality CPR,  
rapid defibrillation, advanced live support Ad-
vanced Cardiac Life Support (ACLS) and post-
arrest care access.  

This study included all patients above 18 years  

old who sustained an IHCA admitted to the three  

cardiac care units at Cardiovascular Department  

Cairo University Hospitals. Standard reporting of  
in-hospital CPR was done using a modified version  

of Utstein style form [8]  (Fig. 2).  

Modified version of Utstein style form included  

patient variables (age, gender, location, reason for  

admission, witnessed and/or monitored cardiac  

arrest), event variables (initial rhythm, initial  

condition, chest compressions, ventilation, drugs  
used, and defibrillation) and outcome variables  

(survival to hospital discharge, days of hospitali-
zation after return of spontaneous circulation,  
neurological deficit upon discharge from hospital  

and cause of death).  
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Fig. (2): The data collection form used in standard reporting of in-hospital cardiopulmonary resuscitation.  

M: Male, F: Female, CAD: Coronary artery disease, RHD: Rheumatic heart disease, CHF: Congestive heart failure, ECG: Electrocardiogram,  

BBB: Bundle branch block, IV: Intravenous, VT: Ventricular tachycardia, VF: Ventricular fibrillation, PEA: Pulseless electrical activity, CPR:  

cardiopulmonary resuscitation, EPI: Epinephrine, DNAR: Do not attempt resuscitation, ROSC: Return of spontaneous circulation [8] .  

Primary endpoint was defined as CPR outcome  

with survival to hospital discharge and neurological  
recovery after resuscitation. Secondary endpoints  

included ROSC and adherence to CPR guidelines.  

Post-cardiac arrest care included all the steps  

taken once ROSC was achieved in an attempt to  
counteract the post-resuscitation syndrome (intra-
venous inotropes, antiarrhythmic drugs in recurrent  

VT and percutaneous interventionor thrombolytic  
therapy for ST elevation acute myocardial infarc-
tion). Duration of hospitalization post-ROSC and  
survival to hospital discharge were recorded.  

Statistical analysis:  

Data were collected, revised, coded and entered  

to the statistical package for social science (SPSS)  

version 24 (SPSS Inc, Chicago, IL, 2001).  

Qualitative data were presented as numbers  

and percentages while quantitative data were pre-
sented as mean, standard deviations and ranges.  

The comparison between groups as regards quali-
tative data was done by using Chi-square test.  

The comparison between groups with quantita-
tive data and normal distribution was done by using  
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independent t-test. One way ANOVA was used  
when comparing between more than two groups  
with quantitative data and normal distribution.  

Receiver operator characteristic (ROC) analysis  

was used to determine the optimum cut off value  

for duration of CPR in predicting ROSC.  

Multivariate logistic regression analysis was  
used to assess the significant predictors of mortality  

and ROSC.  

The confidence interval was set to 95% and the  

margin of error was set to 5%, the p-value was  
considered highly significant if <0.01.  

Results  

The study included 3926 patients admitted to  

three Cardiac Care Units at Cardiovascular Depart-
ment Cairo University Hospitals from July 2018  
to June 2019 .The mean age of the studied patients  
was 55.6± 14.1 years. There were 2376 males  

(60.5%) and 1550 females (39.5%).  

Out of 3926, 213 patients (5.4%) had in hospital  

cardiac arrest. The mean age of the arrested patients  

was 57.2± 15.9 years, (p-value = <0.001). Moreover,  
139 patients (65.3%) were males.  

Coronary artery disease (CAD) was the leading  

cardiac cause of admission in 1449 patients  

(36.9%), followed by congestive heart failure  

(CHF)/cardiogenic shock in 966 patients (24.6%),  
arrhythmia (such as atrial fibrillation, ventricular  

tachycardia, etc.) in 354 patients (9%), infective  

endocarditis in 263 patients (6.7%), hypertensive  

crisis in 94 patients (2.4%), deep venous thrombosis  
/pulmonary embolism in 55 patients (1.4%) and  
atrioventricular block in 67 patients (1.7%).  

Cerebrovascular accidents was the leading non-
cardiac cause of admission in 132 patients (3.4%),  

followed by infectious diseases (such as pneumonia,  

meningitis, etc.) in 89 patients (2.3%), shock (non  

cardiogenic) in 87 patients (2.2%), other medical  

diseases in 204 patients (5.2%) and surgical diseases  
in 41 patients (1%).  

A hundred and ten patients (51.6%) had normal  
baseline electrocardiogram before the event, while  

35 patients (16.5%) had ST-T wave changes, 31  
patients (14.6%) had arrhythmia (e.g. atrial fibril-
lation, atrial flutter, etc.), 22 patients (10.3%) had  

bundle branch block, and 15 patients (7%) had  
pathological Q waves.  

Out of 213 patients, 104 patients (48.8%) re-
ceived in otropes/vaso-active drugs before event,  

with no statistically significant difference between  

the three units (p-value=0.91). Moreover, mechan-
ical ventilation was used in 89 patients (41.8%)  

with no statistically significant difference between  

the three units (p-value=0.56).  

Resuscitation was attempted in 211 patients  

(99.1%), while no resuscitation was attempted in  

the remaining 2 patients (0.9%) as medical care  

was considered futile. In our study, 174 arrested  

patients (82.5%) were witnessed by the physician,  
while 37 (17.5%) were witnessed by the nurse.  

The nurse started CPR in 29 cases (78.4%) out  
of the 37 cardiac arrest witnessed by nurse, which  

indicated intermediate degree of first responder  

CPR by nurses. The most commonly recorded  
initial rhythm was brady- as ystole in 163 patients  

(76.5%), followed by ventricular fibrillation (VF)  
in 24 patients (11.3%), pulseless electrical activity  

(PEA) in 17 patients (8%) and pulseless ventricular  

tachycardia (VT) in 9 patients (4.2%).  

Chest compressions were effective in 91  
(43.1 %) out of 211 resuscitated patients. Invasive  

airway securing was used in 57.4% of the resusci-
tated patients; non invasive airway was used in  
1.4% of resuscitated patients due to failure of  

intubation, while 41.2% of the resuscitated patients-
were already intubated.  

Defibrillator was used in 45 cases (21.3%) of  

attempted resuscitations. Out of 45 patients, 33  

patients had an initial shock able rhythm with the  
remaining 12 patients requiring defibrillation later  
during the course period of the arrest and not for  

an initial shockable rhythm. Energy levels ranged  
between 150 and 250 Joules with a mean of 205.9  

±34.4 Joules.  

The main medications used during cardiac arrest  
were epinephrine (used in 100% of resuscitated  

patients) and atropine (used in 69.2% of resuscitated  

patients). The mean dose of atropine used in our  

study was 1.3±0.5mg, and it was given to 69.2%  
of the resuscitated patients. Other drugs used were  

sodium bicarbonate, potassium, calcium gluconate,  

magnesium, amiodarone, lidocaine, and glucose-
insulin. All drugs were used intravenously.  

Spontaneous circulation was achieved and sus-
tained in 27 patients (12.8%), un-sustained in 83  
patients (39.3%) and never achieved in 101 patients  

(47.9%).  

The mean CPR duration was 21 ± 12.2 minutes.  
The optimum cut off value for CPR duration in  

predicting return of spontaneous circulation (RO-
SC) was noted to be 19 minutes (Fig. 3).  
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ROC Curve  

1-Specificity  

Fig. (3): A receiver operating characteristic curve for deter-
mining cut off value for duration of cardiopulmonary  
resuscitation in predicting return of spontaneous  
circulation.  

However, the optimum cut off value for CPR  

duration in predicting survival to hospital discharge  
was noted to be 9.5 minutes (Fig. 4).  

ROC Curve  

1-Specificity  

Fig. (4): A receiver operating characteristic curve for deter-
mining cut off value for duration of cardiopulmonary  
resuscitation in predicting survival to hospital dis-
charge.  

The mean time interval from collapse to CPR  

was (1.03±0.18) minutes. The major reason for  
CPR termination was death declared in 101 patients  

(47.9%), followed by return of spontaneous circu-
lation (ROSC), which was achieved in 110 patients  
(52.1%).  

Patients who achieved ROSC (whether sus-
tained or un-sustained) received post cardiac arrest  

care in the form of intravenous inotropes, anti-
arrhythmic drugs, acid base correction, mechanical  
ventilation, electrolyte imbalance correction and  

percutaneous coronary interventions for acute  

coronary syndromes. The rapeutic hypothermia  
was not available in any of the three units duetol-
ack of needed equipment. Survival to hospital  

discharge was achieved in 27 patients (12.8%) out  
of 211 resuscitated patients. None of the survivors  

had neurological deficit upon discharge.  

The mean doses of epinephrine used were 7.6 ±4,  
8.2±4 and 6.9±3.4mg in the three cardiac care units  
with p-value 0.016. The mean dose of epinephri-
neinour study was 7.6±3.8mg. The mean dose of  
epinephrine was a statistically significant predictor  

of ROSC. The two patients who did not receive a  
resuscitation attempt were excluded from this  
analysis. (Table 1).  

Univariable predictors of survival to hospitald  

is charge were heart rate (with a mean of 92.2 ±  
14.8bpm), an initially shock able rhythm, time  
interval from collapse to starting the cardio pulmo-
nary resuscitation and mean dose of epinephrine.  

(Table 2).  

Table (1): Univariable predictors of return of spontaneous  

circulation (ROSC).  

Death  ROSC  
p- 

value  

Gender:  
Male  61  60.4%  77  70.0%  0.093  
Female  40  39.6%  33  30.0%  

Age (years mean ±  SD)  60.4  15.9  54.1  15.3  0.004  
HR before event (beat/min)  

mean ±  SD  
105.0  20.2  98.3  22.1  0.023  

Who witnessed arrest:  
Doctor  79  78.2%  95  86.4%  0.085  
Nurse  22  21.8%  15  13.6%  

Initial rhythm:  
Brady asystole  85  84.2%  76  69.1%  0.036  
PEA  6  5.9%  11  10.0%  
VF  9  8.9%  15  13.6%  
VT  1  1.0%  8  7.3 %  

Time interval from collapse  
to CPR start (minutes)  
mean ±  SD  

1.0  0.2  1.0  0.2  0.62  

Time interval from collapse  
to 1 st dose of epinephrine  
(minutes) mean ±  SD  

2.0  0.8  2.0  0.7  0.69  

Time interval from collapse  
to 1 st defibrillator shock  
(minutes) mean ±  SD  

3.8  2.5  3.0  1.9  0.23  

Time interval from collapse  
to airway securing (min)  
mean ±  SD  

2.9  1.2  2.7  1.3  0.48  

Does of epinephrine  
(mg) mean ±  SD  

10.2  2.3 4.8  2.8  <0.001  

SD : Standard deviation. 
HR 
 

: Heart rate. 
VT : Ventricular Tachycardia. 
VF : Ventricular fibrillation. 
PEA 
 

: Pulseless electrical activity. 
CPR 
 

: Cardiopulmonary resuscitation. 
ROSC 

 

: Return of spontaneous circulation.  
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Table (2): Univariable predictors of survival to hospital  

discharge.  

Death  Survival  
p- 

value  

Gender:  
Male  121  65.1%  18  66.7%  0.53  
Female  65  34.9%  9  33.3%  

Age (years)  58.0  16.5  52.5  9.9  0.093  
HR before event (beat/min)  103.2  22.1  92.2  14.8  0.02  

Who witnessed arrest:  
Doctor  149  81.0%  25  92.6%  0.12  
Nurse  35  19.0%  2  7.4%  

Initial rhythm:  
Brady asystole  153  82.3%  10  37.0%  <0.001  
PEA  12  6.5%  5  18.5%  
VF  17  9.1%  7  25.9%  
VT  4  2.2%  5  18.5%  

Time interval from collapse  
to CPR start (minutes)  

1.0  0.2  1.0  0.0  0.008  

Time interval from collapse  
to 1st dose of epinephrine  
(minutes)  

2.0  0.7  2.0  0.8  0.63  

Time interval from collapse  
to 1st defibrillator shock  
(minutes)  

3.8  2.4  2.2  0.4  0.002  

Time interval from collapse  
to airway securing (min)  

2.8  1.3  2.5  0.9  0.94  

Does of epinephrine (mg)  
mean ±  SD  

8.1 3.4  2.5  0.8  <0.001  

SD 
 

: Standard deviation. 
HR 
 

: Heart rate. 
VT 
 

: Ventricular Tachycardia. 
VF 
 

: Ventricular fibrillation. 
PEA 

 

: Pulseless electrical activity. 
CPR 

 
: Cardiopulmonary resuscitation.  

Discussion  

In-hospital cardio pulmonary arrest is an emer-
gency situation that requires team-work and an  
appropriate rapid sequential action to rescue pa-
tients. By doing a survey on in-hospital cardiac  

arrest we could determine the weak points in the  

chain of survival and accordingly strengthen them.  

Our study was a prospective observational  
study which included 213 cardiac arrests among  
3926 patients admitted to three cardiac care units  
at Cardiovascular Departments Cairo University  

Hospitals.  

Concordant with previous studies [7,19] , the  
mean age of our patients was 57.2 ± 15.9 years; and  
males were more prevalent (65.3%). The leading  

cardiac causes of admission among the arrested  

patients in our study were CHF and/or cardiogenic  
shock found in 103 (48.4%), followed by ACS in  
36 (16.9%) and infective endocarditis in 26  
(12.2%). The leading non cardiac cause of admis-
sion was non-cardiogenic shock in 15 (7.1%),  

followed by CVA in 6 (2.8%).  

These findings were discordant with another  
study [20]  which found that the leading cardiac  

cause of admission was ACS in 39% of patients  
followed by CHF in 8% of patients and the main  
non cardiac cause of admission was sepsis in 5%  

of patients followed by CVA in 2% of patients.  

We found that systemic hypertension was the  

main comorbidity among the arrested patients  

(58.7%), followed by renal impairment (52.6%),  
diabetes mellitus (52.6%), dyslipidemia (42.7%),  
and chronic obstructive pulmonary disease / bron-
chial asthma (36.6%).  

Moreover, we found that 99.1 % of the arrested  

patients were monitored and witnessed, while 0.9%  

were neither monitored nor witnessed which was  

higher than what was previously reported by  
Matthew et al., [21]  who found that 87.6% of pa-
tients were monitored and 83.3% of patients were  
witnessed.  

Concordant with Khan et al., [22] , the main  
initial recorded rhythm in our study was non shock-
able rhythm in 84.5% of the patients (bradyasystole  
and PEA 76.5% and 8% respectively), followed  
by shockable rhythm (15.5%). The quality of chest  

compressions was excellent in all patients with  
appropriate depth (5-6cm), rate (100-120 compres-
sions/min) and 100% adherence to guidelines.  

Concordant with Khan et al., [22]  invasive airway  
securing was used in 57.4% of the resuscitated  

patients.  

Andrews et al., [23]  identified barriers to auto-
mated external defibrillators use by nurses and  

respiratory therapists and found that 87.5% per-
formed CPR and 29.2% defibrillated a patient. In  
the current study defibrillator was used in 45 cases  
(21.3%) of attempted resuscitations. Defibrillators  

were used in all shock able rhythm with 100%  
adherence to ILCOR guidelines.  

Out of 45 patients, 33 patients had an initial  

shock able rhythm with the remaining 12 patients  
requiring defibrillation were shocked later during  

the course period of the arrest and not for an initial  

shock able rhythm.  

In our study, 174 arrested patients (82.5%) were  

witnessed by the physician, while 37 (17.5%) were  

witnessed by the nurse. A previous study conducted  

by Taha et al., in 2015 [7]  found that nurses started  
CPR in 19.2% only of cases, while the current  

study found that nurses started CPR in 78.4% of  

the cardiac arrest which indicated an improvement  

in first responder CPR by nurses and pointed out  
to the success of frequently held basic life support  
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training programs at the Cardiovascular Department  

at Cairo University hospitals in improving perform-
ance during cardiac arrest.  

Epinephrine was used in 100% of our patient.  
The median interval between epinephrine doses  
was 3.6 minutes. The mean dose of epinephrine  

used was 7.6±3.8mg.  

The mean time interval from collapse to CPR,  
from collapse to first dose of epinephrine, from  
collapse to first defibrillation shock and from  
collapse to securing airway was 1.03 ±0.17, 2.02  
±0.7, 3.3±2.15 and 2.7± 1.2 minutes respectively.  

A study done by Duran et al., [24]  revealed that  
alert arrival, arrival to CPR initiation, arrival to  
first defibrillation, arrival to intubation and arrival  

to first adrenaline took 1.23 ±0.95, 0.63±0.38, 2.06  
± 1.33, 8.42±4.6 and 3.3± 1.9 minutes respectively.  

Many studies addressed the effect of adrenaline  
on the neurological outcome. Dumas et al., [11]  in  
his large cohort of patients who achieved ROSC  
found that pre-hospital use of epinephrine was  
associated with a lower chance of survival, an  

association that showed a dose effect and persisted  

despite post-resuscitation interventions.  

Moreover, Nakahara et al., [12]  concluded that  
pre-hospital administration of adrenaline by emer-
gency medical services improved the long term  
outcome in patients with out of hospital cardiac  

arrest, although the absolute increase of neurolog-
ically intact survival was minimal.  

Olasveengen et al., [13]  found that receiving  
adrenaline was associated with improved short-
term survival, but decreased survival to hospital  

discharge and survival with favorable neurological  

outcome after out-of-hospital cardiac arrest.  

Hagihara et al., [14]  found that in patients with  
out-of-hospital cardiac arrest in Japan, the use of  

prehospital epinephrine was significantly associated  

with increased chance of return of spontaneous  

circulation before hospital arrival but decreased  

chance of survival and good functional outcomes  
1 month after the event.  

Concordant with other studies [7,25,26]  ROSC  
was achieved in 52.1% of patients. The mean  
duration of CPR in our study was 21.05 ± 12.2  
minutes. A previously conducted study by Taha et  
al., [7]  at Cairo University Hospitals found that  
ROSC was achieved in 50.4% of cases Moreover,  

the same study found that a cut-off value for CPR  

duration of 22.5min in predicting ROSC. However,  

survival to discharge was achieved in only 7.6%  

of 119 attempted resuscitations compared to the  

current study that revealed survival to hospital  

discharge in 12.8% of resuscitated patients and  

none of them had neurological deficit upon dis-
charge indicative of improved outcome and quality  
of CPR at our department over the past years.  

Similar to our study, Pereira et al., [27]  found  
that out of the 41 sudden cardiac arrested patients  
23 patients (56.1%) had a sustained ROSC for  

more than 20 minutes.  

Other studies reported higher percentage of  

survival to hospital discharge [28,29]  which may  
be attributed to medical-cultural differences in do-
not-resuscitate orders (DNR), differences in patient  

categories with higher probabilities of ROSC and  

different practices in post-cardiac arrest care that  

may influence the survival to hospital discharge.  

In the present study initially shockable rhythm  

showed higher rates of ROSC and survival to  

hospital discharge (69.7% and 36.4% respectively)  

when compared to non shockable rhythms (48.3%  
and 8.3% respectively). This was close to the study  
conducted by Taha et al., [7]  where ROSC and  
survival to hospital discharge were achieved in  
68.4% and 31.6% respectively in patients with  
initially shockable rhythm.  

However Khan et al., [22]  found that non shock-
able rhythms were associated with higher rates of  

ROSC (76%) compared to shockable rhythms  

(24%).  

Conclusion:  

The current study found that the main underly-
ing etiology among the arrested patients was con-
gestive heart failure and cardiogenic shock. ROSC  
was achieved in (52.1%) of the resuscitated patients.  

Overall survival to hospital discharge was achieved  

in 12.8% of resuscitated patients and none of them  
had neurological deficit upon discharge. The nurses  
at Cardiovascular Units Cairo University hospitals  

started CPR in 78.4% which was a significant  

improvement than previously reported probably  

attributed to active participation in basic life support  

training programs held regularly at the Cardiovas-
cular Department Cairo University Hospitals.  

Recommendations:  
Hospitals should strongly encourage all person-

nel to follow the latest CPR guidelines and engage  

in basic life support programs. Development of  
DNAR policy may ensure rapid and appropriate  

CPR initiation to indicated patients only. A need  

exists to improve our post-cardiac arrest care  
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including targeted temperature management and  

neuro protective therapy.  
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