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Survival after in-hospital Cardiopulmonary Resuscitation 
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ABSTRACT 
Background: During recent years, cardiopulmonary resuscitation (CPR) in hospital has received much attention. However, 
the survival rate of CPR in Iran’s hospitals is unknown. This study was designed to evaluate outcome of in-hospital CPR in 
Kashan.  

Methods: A longitudinal case registry study was conducted on all cases of in-hospital CPR during 6 months at 2002. Neces-
sary data including; age, sex, underlying disease, working shift, time from cardiac arrest until initiating of CPR and until defi-
brillation, duration and result of CPR, frequency of tracheal intubations and time served for it were collected in a checklist.  

Results: In six months study, 206 cases of cardiopulmonary resuscitation attempted. The survival rate was similar for both 
sexes. Short-term survival observed in19.9% of cases and only 5.3% survived to discharge.  

Conclusions: Duration of CPR, time of the first defibrillation, response time and the location of cardiac arrest are the key 
predictors of survival to hospital discharge and in-hospital CPR strategies require improvement. This study promotes a national 
study on post CPR survival for accurate data on our performance in attention to chain of survival.  
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ardiopulmonary arrest is one of the most 
unfortunate incidents that can occur unex-
pectedly at any time or anywhere. It is re-

sponsible for the half of total mortalities 1, 2. How-
ever, many cases could be saved by immediate 
cardiopulmonary resuscitation (CPR) 3-5. Survival 
from cardiac arrest and the quality of post  - re-
suscitation life depends on rapidly initiated CPR 
and advanced cardiac life support (ACLS). This 
has resulted in the chain of survival concept in 
out-of-hospital and in-hospital cardiac arrest6-8. 
 The rate of successful CPR will increase dra-
matically when it is delivered within the first 4 
minutes of arrest and ACLS within 8 minutes. The 
rate of survival would decline if either times is 
exceeded6. The survival rate following out-of-
hospital resuscitation has improved upon 30 to 40 
percents through decrease in response time, quick 
initiating of CPR, widespread CPR training, short 
distance to the site of arrest, and the skill of ACLS 
teams 6, 9. However, the reported rate of survival 

after in-hospital CPR is lower than of out-of-
hospital CPR10-12.  
 For explaining this lower successful resuscita-
tion in hospital, the relation between pre-arrest 
variables and survival after in-hospital CPR were 
studied13-15. These studies have reported poor 
prognosis of hospitalized patients because of 
critical circulatory, respiratory, neurological, and 
malignant disorders. Age, hypotension, azotemia, 
pneumonia and homebound life style were also 
demonstrated as independent predictors of mor-
tality after in-hospital CPR9, 16. Others also attrib-
uted the low successful rate of in-hospital CPR to 
the factors such as poor knowledge and skill of 
health care providers, and lack of the formal life 
support training of them2, 4, 9, 17, 18. However there 
is no published work from Iran to confirm or re-
fuse these reports. The majority of studies are 
from United State and the Europe where outcome 
of CPR may be affected by different medical prac-
tices. For example, the provision of intensive care 
services for management of patients after cardiac  
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arrest is better in USA, and the health care pro-
viders may have a grater knowledge and skill of 
basic and advanced life support. Considering dif-
ference between reported studies, variety of in-
fluencing factors and lake of information about 
success rate of in-hospital CPR in Iran, this study 
was conducted to determine some peri-arrest 
variables and survival following in-hospital CPR 
in kashan hospitals during six months at 2002. 

 Subjects and Methods 
A longitudinal case registry study was conducted 
on all patients have received CPR for the first six 
months of year 2002 in 4 educational hospitals in 
Kashan, Iran. The researcher, head nurse or nurse 
presented during each CPR completed primary 
checklist for type of ward, age, sex, working shift, 
underlying cause of cardiac arrest, time served 
from cardiac arrest to CPR initiation (response 
time) and to the first defibrillation, the outcome 
and duration of CPR, the presence or absence of 
defibrillator at the time of arrest, the lost time for 
preparing defibrillator or tracheal intubation, the 
number of tubing trial and the time served for it.  
 Cardiopulmonary arrest was defined as the 
absence of detectable pulse, arrest rhythms no-
ticed on monitors, or by the absence of spontane-
ous respiration and the patient’s unresponsive-
ness (unconciousness).  
 The patients were already undergoing CPR on 
arrival at hospital or with only respiratory arrest 
were excluded.  
 The outcome of resuscitation was recorded as 
unsuccessful (death of patient), short-term sur-
vival (return of heart rhythm with or without res-
piration for 2-24 hours) and survival to hospital 
discharge.  
 Each patient was considered only one time. For 
patient suffered multiple cardiac arrests, only the 

initial in-hospital CPR was recorded for avoiding 
falsely elevating rate of successful CPR, or falsely 
diminishing rate of survival to hospital discharge.  
 Statistical analysis was performed using SPSS 
Version 9. Chi-square test was used to evaluate 
the effects of time to initiation of CPR, working 
shift, etiology (cardiac or non cardiac) and gender 
on survival. The effects of age, the duration of 
CPR, the type of ward on survival were analyzed 
by Kruskal-Wallis test. ANOVA test was used to 
evaluate the effects of time served for the initia-
tion of CPR, the time between cardiac arrest and 
the first defibrillation on survival. This test was 
also evaluated the effect of working shift on the 
time served for initiation of CPR. Logistic regres-
sion was also used to identify significant predic-
tors of survival. A value of P≤0.05 was considered 
statistically significant. The ethics committee of 
Kashan University of Medical Sciences gave per-
mission for the study. 

Results 
A total of 206 cases of CPR were attempted dur-
ing 6 months. No DNR (Do Not Resuscitate) or-
dered during the study. The study population 
consisted of 122 males (59.2%) and 84 females 
(40.8%) ranging in age from 2 to 90 years with a 
mean age of 53.87±22.3 years.  
 The survival rates were similar for both sexes. 
From the total of CPR cases, 154 cases (74.8%) 
were unsuccessful, 41 cases (19.9%) resulted in 
short-term survival, and only 11 cases (5.3 %) 
survived to hospital discharge. 
Few patients were under the age 20 (11.7%) and 
46.6 % were 61 years and over. The survival rate 
to hospital discharge was 16.7 % for the age under 
20 while this rate was only 1.1% for the age 61 
and over (Table 1). 

 
Table 1. The distribution of CPR cases according to the result and the age of patients 

Short-term survivaln (%) Survival to dischargen (%) Unsuccessfuln (%) Total Result 
Age 

5 (20.8) 4 (16.7) 15 (62.5) 24 (100) 20 and lower 

3 (11.5) 3 (11.5) 20 (76.9) 26 (100) 21- 40 

11 (18.3) 3 (5) 46 (76.7) 60 (100) 41- 60 

22 (22.9) 1 (1.1) 73 (76) 96 (100) 61 and over 

41 (19.9) 11 (5.3) 154 (74.8) 206 (100) Total 
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Graph 1. The distribution of CPR cases according to the outcome and etiology of cardiac arrest. 
 

 

 

 

 

 

 

 

 

 

 

 
  

Graph 2. The distribution of CPR cases according to the outcome and the shift 
 
 

 Summarizes underlying causes of cardiac ar-
rest. Most of patients whom undergone CPR, had 
a cardiac etiology. 
 From the total cases of CPR, 29.1% were per-
formed during morning shift, 30.6 % during eve-
ning shift and 40.3% during night shifts. How-
ever, the survival rate to discharge was nearly 2 
times at the morning (Graph 2). 
 The mean response time was 2.98±3.78  min-
utes (range 1-35 min). In all cases of CPR, in the 

morning shift CPR initiated at 1-6 minutes after 
cardiac arrest. This proportion was 92% for eve-
ning and 89% for night shifts. In the other word, 
the response time for 8-11% of all CPR cases was 
7-35 minutes. All patients surviving to discharge 
and 97.5% of cases with short-term survival 
showed a response time of 1-6 minutes. In 81.8% 
of the patients who survived to hospital dis-
charge, resuscitation was performed within the 
first 3 minutes of arrest.  
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 From all CPR cases, 47.6% were attempted in 
coronary or intensive care units, 25.2% in emer-
gency units, 21.4% in medical, infectious or pedi-
atrics units and 5.8% in operating rooms or surgi-
cal wards. The rates of survival to hospital dis-
charge were 6.1%, 7.7%, 0%, and 8.3% in these 
units, respectively (Table 2). 
 Defibrillator was used in 63.5% of all CPR 
cases. It was available at the initiation of CPR in 
122 cases (59.2%). It also requested by call in 32 
cases. However, it last 11.09±6.76 minutes for 
transferring and preparing the apparatus, when it 
was not already presented.  
 The mean interval from initiation of CPR to 
using the first DC shock was 10,41±7.85 minutes. 
However, a delay was noted in its usage so that 
only in 28.2% of cases whom DC shock were 
used, the first shock was performed in the first 2-6 
minutes. In 10,7% of all cases of defibrillation, DC 
shock was used with a delay ranging 16-60 min-
utes. However, 8 of 11 patients (72.7%) who sur-
vived to hospital discharge, belonged to those 

whom were defibrillated in less than 9 minutes 
and no one survived to discharge if the delay ex-
ceeded 16 minutes. 
 DC shocks were used mostly in the intensive 
care and emergency units so that 82.4% of pa-
tients whom DC shock was used, belonged to 
these units.  
 The mean CPR duration was 40.16±32.98 min-
utes. Sixteen percent of the resuscitation attempts 
lasted for less than 30 minutes and 39.3% lasted 
for 31-60 minutes. However, 81.8% of patients 
who survived to hospital discharge belonged to 
the cases lasted for 30 minutes or less. No patients 
survived to discharge for CPR lasting more than 
60 minutes (Table 3). 
 Tracheal intubation was done for 138 patients 
(67%) and in 64.5% of them, intubation were done 
within 1-2 trials, 29% within 3-4 trials and 6.5% 
within 5-6 trials. The mean time for tracheal intu-
bation was 2.47± 3.07 minutes (range from 0.5 to 
15 min).  
 

 
Table 2: The distribution of resuscitation cases according to the type of ward and results of CPR 

 
 
 
 
 
 
 
 
 
 
 

Table 3: The distribution of cases according to the result and duration of CPR 
 

Result 
Duration 

(min.) 

Unsuccessful 
n (%) 

Shorterm 
success 

N (%) 

Survival to dis-
charge 
n (%) 

Total 
n (%) 

3-15 10 (25) 24 (60) 6 (15) 40 (100) 

16-30 51 (78.5) 11 (16.9) 3 (4.3) 65 (100) 

31-60 73 (90.1) 6 (7.4) 2 (2.5) 81 (100) 

61 & over 20 (100) 0 0 20 (100) 

Total 154 (74.8) 41 (19.9) 11 (5.3) 206 (100) 

 
 

Result 
Ward 

Survival to discharge 
n (%) 

Short-term survival 
n (%) 

Unsuccessful 
n (%) 

Total 
n (%) 

Emergency 4 (7.7) 5 (9.6) 43 (82.7) 52 (100) 
Medical 0 8 (18.2) 36 (81.8) 44 (100) 
ICU, CCU 6 (6.1) 26 (26.5) 66 (67.3) 98 (100)  

Surgery & OR 1 (8.3) 2 (16.2) 9 (75.0) 12 (100) 
Total 11 (5.3) 41 (19.9) 154 (74.8) 206 (100) 
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Discussion 
Our findings are warning. A small number of pa-
tients survived after cardiac arrest. The overall 
rate of survival to hospital discharge was 5.3% for 
in-hospital CPR. Though the overall survival rates 
have been low in many studies, but our finding 
contrasts with other studies who reported long-
term survival rates of 13.4% to 32.2% 16, 19-20. 
  This wide difference could be related to the 
different definition of long and short-term sur-
vival and also to the types of patients being in-
volved.  
 In the present study, cardiac diseases were the 
most frequent underlying causes of cardiac arrest. 
The survival to hospital discharge was higher in 
the patients with hemorrhage. However, no pa-
tients survived to hospital discharge in the group 
of cancer, renal or respiratory diseases and sepsis.  
 These findings are in accordance with other 
observations13, 25-27.  
 The most patients who survived to hospital 
discharge were younger than 20 years and this 
may suggest better survival in lower age. The 
survival rate doesn’t differ between age groups 
by using 
 Kruskal-Wallis test (P = 0.124), but Chi-
squared test shows difference in outcome be-
tween age lower and over 60 years, significantly 
(P = 0.029). The association between age and ad-
verse outcomes following in-hospital CPR is con-
troversial. Some authors have found that the age 
over 70 is associated with failure to survive to 
discharge16, 28 Others have reported no differ-
ence between the ages above and lower 70 and 
the outcome of CPR29. Because age is not a good 
indicator for physiologic and functional status 
among the elderly, it may be a weak predictor of 
the outcome of in-hospital CPR. 
 The present study showed a higher survival to 
hospital discharge for the patients who resusci-
tated in the morning shifts than evening or night 
shifts. Although there was no significant relation-
ship between the outcome of CPR and shift, how-
ever the response times were significantly related 
to different shifts (P = 0.016). There was also a 
significant relationship between the result of CPR 
and response time (P = 0.009). Also short-term 
survival and survival to hospital discharge were 
not associated with the location of cardiac arrest 

significantly, but the location was significantly 
associated with response time (P=0.001).  
 So the better outcome in morning shift may be 
a reflection of shorter response time in this shift. 
This may be a good reason for the better outcome 
in some wards like CCU, ICU and operating 
room. Several retrospective studies have also 
shown that CPR performed during the day results 
in more survivors than other times 4, 30, 31. It seems 
that factors such as early detection of cardiac ar-
rest due to the presence of medical and nursing 
staff at the patients’ side, quick access to physi-
cians and skilled staff in morning and also in 
some special units have caused this difference.  
 According to our data, early defibrillation 
plays an important role in reducing cardiac arrest 
deaths (P = 0.000). The time to defibrillation is one 
of the most important factors affecting survival 
after cardiac arrest 7, 32-34 Rarely, a patient sur-
vived if defibrillation was not used within the 
first 8 minutes of cardiac arrest 35, however, it was 
used with a delay of more than 10 minutes for 
half of patients in the study. It seems that the first 
valuable minutes usually wasted for transferring 
and preparing defibrillator for the general wards. 
Moreover, it appears that the first minutes usually 
are lost for tracheal tube insertion and intuba-
tion’s difficulties due to insufficient skill2.  
 So, Late initiation of CPR and lost time for in-
tubation usually cause a delay of more than 6 
minutes for assisted respiration and cardiac com-
pression and the golden time for CPR is expired. 
This problem may be related to the ABC method 
of education for CPR. While new researches show 
that the oxygen available in blood stream is suffi-
cient for the brain even in 10-15 minutes after the 
cardiopulmonary arrest so the American Heart 
Association recommends education for CPR to be 
in the form of CAB instead of ABC 34. 
 The outcome of CPR was related to CPR dura-
tion, significantly (P = 0.000). No patients sur-
vived to discharge for CPR lasting more than 60 
minutes. This finding have supported by So HY, 
who reported that the patients resuscitated within 
15 minutes have a better outcome, whereas those 
resuscitated for longer than 30 minutes usually 
die in ICU4.  
 Regression analysis indicated that CPR 
duration (P= 0.000), time served to the first 
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 defibrillation (P= 0.000), response time (P= 0.000) 
and the location of cardiac arrest (ward) 

 (P= 0.001) could predict survival to hospital dis-
charge (Table 4). 
 

 
Table 4:  Predictors of survival to hospital discharge 

 
95% confidence interval Parameter B SE 
Lower Upper 

Exp 
(B) 

p-
value 

CPR Duration -0.103 0.016 0.874 0.932 0.902 0.000 
Time of the 
first DC shock 

-.232 0.057 0.709 0.886 0.793 0.000 

Response time -0.613 0.17 0.388 0.756 0.542 0.000 
Ward 0.269 0.080 1.120 1.530 1.308 0.001 
Constant 5.995     0.001 

  
 In conclusion, our study was the first analysis 
of in-hospital CPR in our region that points out 
the need for improvements in CPR management 
strategies and basic and advanced life support 
training programs. However, our results could 
not be generalized to all hospitals in Iran, because 

of short duration and limited cases of study. Ad-
ditional researches will provide a pool of accumu-
lated data related to factors affecting survival af-
ter in-hospital CPR and would help us for better 
management of after in-hospital CPR. 
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