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Abstract

Background: In-hospital sudden cardiac arrest (SCA) is an event that is linked to high mortality. Data analysis of SCA and the
course of in-hospital cardiopulmonary resuscitation (CPR) allows for its better understanding and improvement.

Aim: Analysis of cases of SCA and the procedures taken by the medical staff of University Hospital.

Methods: A retrospective analysis of 104 protocols of SCA, from May 2014 to December 2015. Actions taken by medical
staff before the arrival of the resuscitation team (RT) and RT proceedings. Data are presented as median and mean = standard
deviation.

Results: 52.88% of cases were women, and their mean age was 70.82 + 13.32 years. Resuscitation activities (basic life sup-
port: 48.08%, advance life support: 42.31%) were performed before the RT arrival, and no action was taken in 5.77% of
cases. The cardiac arrest occurred most commonly in the afternoons hours, and the Emergency Room was the place of CPR
in 41.35% of cases. The waiting time for RT was on average 4.47 = 5.85 min. Non-defibrillation rhythms occurred in 79.80%,
and the efficacy of resuscitation was 40%.

Conclusions: Resuscitation protocols should be registered not only as an important part of medical records, but also as a source
of information during the CPR training of staff. The lack of rescue activities before the arrival of the RT indicates the urgent
need to identify the cause of the problem and eliminate these negative behaviours.
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INTRODUCTION
According to the Maastricht analysis, the annual estimated
number of sudden cardiac deaths is 1 in 1000 people [1].
Survival rates for these individuals are in the range of 5-37%.
One of the key factors affecting mortality is the location site of
sudden cardiac arrest (SCA). In the case of in-hospital cardiac
arrest, the recognition of patients at risk of cardiac arrest is of
paramount importance. Also early diagnosis is essential. For this,
itis desired that all patients at risk for SCA are treated in centres
with continuous haemodynamic monitoring. In addition, the
equipment for advanced life support should be available im-
mediately [2]. The effect on the effectiveness of resuscitation

activities is also the time from the SCA to the resuscitation team
alertand the time for its arrival. The effectiveness of resuscitation
in such cases varies between 20% and 60% [3-5].

The Hospital Accreditation Programme, launched in
2009, mandates the analysis of in-hospital deaths [6]. For this
purpose, it is necessary for resuscitation teams to carry out the
in-hospital SCA protocols. This documentation should be ful-
filled in a reliable manner by qualified medical personnel. This
is the basis for a relatively reliable analysis of factors that have
asignificant impact on the effectiveness of resuscitative efforts.

The aim of the study was to analyse in-hospital cases
of SCA and resuscitation procedures performed by medical
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staff of one of the University Hospitals. Special attention
was given to the impact of various factors on the survival of
patients after SCA.

METHODS
The study was planned as a retrospective study based on
the medical records created by the resuscitation teams of
one of the University Hospitals. A total of 104 reports from
May 2014 to December 2015 were analysed. The analysed
documents contained detailed data on in-hospital cardiac ar-
rest, with particular emphasis on the course of advanced life
support. Due to the specific nature of the intensive care unit
(ICV), we have excluded cases of SCA that occurred in the ICU.

Statistical analysis

Statistical analysis was performed using Statistica 12 (Stat-
Soft, Tulsa, OK, USA). The data is presented as median or
mean = standard deviation. Shapiro-Wilk tests were used to
evaluate the normality of the variable distribution. Kruskal-Wal-
lis and Mann-Whitney U tests were used to verify the statistical
hypotheses — for two tests without normal distribution. The
Tau-Kendall test was used for the correlation analysis. Statisti-
cally significant results were obtained with p-values < 0.05.

RESULTS
Among the analysed cardiopulmonary resuscitation (CPR)
protocols, SCA in 46.15% of cases occurred in men, and the
average age of patients was 70.82 = 13.32 years. In most cases
of SCA the life support was started prior to the resuscitation
team’s arrival. Basic life support procedures were started in
48.09% of cases and advanced life support procedures in
42.31% of SCA cases. In as few as 5.77% of the cases no
action was taken. In the analysis of these cases, a statistically
significant correlation was found between the absence of
resuscitation efforts before the arrival of the resuscitation
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Table 1. The final outcome of resuscitation

Return of spontaneous breathing

Yes 20(19.23%)
No 81 (77.88%)
Return of spontaneous circulation

Yes 43 (41.35%)
No 58 (55.77%)
Return of consciousness

Yes 8 (7.69%)
No 91 (87.50%)
Death

Yes 63 (60.58%)
No 40 (38.46%)

team and the patient’s death. Out of 104 resuscitations, death
occurred in 63 (60.58%) cases. Table 1 summarises the effect
of the resuscitation efforts undertaken.

Of all the SCA rhythms non-shockable rhythms occurred
in 15.38%; nevertheless, defibrillation was carried out in a to-
tal of 28.85% of cases. In 14 cases defibrillation was performed
in the case of conversion of non-shockable rhythm (usually
pulseless electrical activity [PEA]) to a shockable rhythm. The
median number of defibrillations was two, while the median
energy used during defibrillation was 250 J. Adrenaline was
used in all SCA cases and the median total dose of adrena-
line given during cardiopulmonary resuscitation was 4 mg.
In half of the cases, atropine was also used, with a median
dose of 2 mg.

Based on the analysed protocols, it was found that in
nearly half of the cases the location of the SCA was the emer-
gency room (41.35% of the cases), followed by other hospital
wards and clinics (Fig. 1).
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Figure 1. Percentage distribution of sudden cardiac arrest in hospital departments
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Table 2. Summary of basic mean times during cardiopulmonary resuscitation

Parameter [min] Median Minimum Maximum Standard deviation
The time from cardiac arrest statement 1.80 0.00 0.00 40.00 6.33

to call the resuscitation team

Waiting time for resuscitation team 4.47 2.00 0.00 31.00 5.85

The duration of cardiac arrest 24.19 25.00 0.00 60.00 14.66
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Figure 2. Frequency of sudden cardiac arrest depending on the time of day

The waiting time for the resuscitation team was on aver-
age 4.47 = 5.85 min. There was no statistically significant
difference between the waiting time depending on the place
where the CPR was performed. The median time from onset of
cardiac arrest to CPR was 1.80 = 6.33 min, while the median
duration of SCA was 24.19 + 14.66 min (Table 2). There was
a significantly shorter waiting time (162 s) for the resuscitation
team in cases of successful resuscitation, while a significantly
longer time (337 s) was reported in patients with fatal outcome
(p < 0.05). The analysis of the incidence of SCA according to
the time of day showed that the cardiac arrest occurred most
commonly in the early morning hours (8:00-14:00) (Fig. 2). It
has been shown that between 8:00 and 14:00 and 02:00 and
8:00 there is a statistical difference in the number of unsuc-
cessful resuscitations (p = 0.022).

In addition, it was found that there is a significant differ-
ence in time to arrival of the resuscitation team, depending on
the time of day between 8:00 AM and 2:00 PM (p = 0.043).
Time to arrival of the resuscitation team was shorter at night
and amounted to 3.96 + 3.63 min, while in the afternoon it
was 6.26 = 6.79 min.

DISCUSSION

There are few data on in-hospital cases of SCA, while many stud-
ies have been carried out on out-of-hospital cardiac arrest. The
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results of these studies are only partially applicable to in-hospital
patients due to different cardiac arrest mechanisms and other
characteristics of the population [7]. Assessing the occurrence
of this event allows us to identify the frequency and the hospital
wards where cardiac arrest occurs most commonly. It is also
one of the key components of the care quality assessment [7].

Key importance in resuscitation is the speed of under-
taken medical action [8]. The “speed of action” involves the
time from the SCA to the resuscitation team alert and the
team arrival time [9]. According to the European Resuscitation
Council guidelines, the defibrillation should be started within
3 to 5 min after cardiac arrest and can result in a survival rate
of up to 50-70% [10]. In the three-phase model published in
2002 by Wiesfeldt and Becker [11], which depends on the
time since SCA, early defibrillation is most effective in the first
phase, i.e. the electrical phase (< 4 min). With regards to the
above data, in order to achieve continuous quality improve-
ment, it is recommended that the work of the resuscitation
team is monitored.

Internal audit data should be the basis for verifying the
effectiveness. In our study, the waiting time for the resuscita-
tion team was on average 4.47 = 5.85 min and the call alert
time was 1.80 = 6.33 min.

The above data indicate the necessity of earlier diagnosis
of SCA and shortening waiting time for the resuscitation team.
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It seems that this improvement may result in better survival
rate [11], which in our study only amounted to 38.4%. The
study showed that the median resuscitation time was about
25 min, and the shorter resuscitation time correlated with the
return of spontaneous circulation. There is not much empiri-
cal evidence regarding the optimal duration of advanced life
support. However, researchers point out that systematic efforts
to prolong their duration may lead to increased survival. In
addition, resuscitation for more than 30 min, in patients with
co-morbid conditions, may lead to improved efficacy [12].

The incidence of SCA was analysed in relation to the time
of day. Most frequently SCA occurred in the morning. In addi-
tion, the mortality during these hours was the highest, and the
time to resuscitation team arrival was the longest. Increasing
the number of episodes of SCA after waking suggests a risk
factor for heart attack in the morning. Determining the time
frame of its occurrence will facilitate the studies to detect the
possible pathomechanism of these incidents and develop
better methods to protect patients from life-threatening car-
diac arrest [13-15]. The time to start the basic life support is
emphasised in the literature [16-18]. Occasional cases where
resuscitation efforts were not started prior to the arrival of
CPR may indicate insufficient medical staff training. Einav et
al. [19] in their study suggest that many primary care clinics
are under-equipped and their physicians are under-prepared
to initiate life-saving services. Numerous studies indicate that
staff training in advanced life support improves resuscitation
outcome [20-22].

In the literature, shockable rhythms occur in 25% or less
frequently [12, 23], but in the presented study this percent-
age is significantly lower. Note that non-shockable rhythms
occurred in about 80% of patients, while defibrillation was
performed in 28.85% of cases. This situation was probably due
to a change in the baseline rhythm — most often PEA — to
a shockable rhythm [24]. In addition to adrenaline, atropine
was frequently used in the SCA treatment, although accord-
ing to the latest European Resuscitation Council guidelines,
atropine is not recommended for routine use during CPR [25].
Asystole usually results from primary myocardial pathology
rather than excessive vagal nerve stimulation, and there is
no evidence that routine use of atropine is beneficial in the
treatment of asystole or PEA. The advantages of atropine in
out-of-hospital and in-hospital cardiac arrest have not been
demonstrated [25]. Atropine was the recommended drug in
the 2005 European Resuscitation Council guidelines, so its
contemporary use may result from habit, ignorance, or dislike
of using the current CPR algorithms.

The study assessed the immediate survival with the return
of spontaneous circulation, but the survival rate until discharge
from hospital and further was not assessed. It was shown that
return of spontaneous circulation was obtained in less than
2/5 of resuscitated patients. This percentage is slightly lower
compared to the data available in the literature [12]. Lower
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survival may be due to the fact that patients initially were in
severe or terminal condition, which could have led to CPR
with a deviation from the current resuscitation guidelines. That
is why it is so important to have an adequate training policy
that will increase the knowledge of the official guidelines.

CONCLUSIONS

Resuscitation protocols should be considered not only as
an important part of medical records, but also because they
provide the basis for analysing factors affecting the effective-
ness of resuscitative efforts. They may also be an important
source of information presented during annual CPR training
for hospital staff. The lack of rescue efforts by some hospital
staff before the arrival of the resuscitation team indicates the
urgent need to identify the cause of the problem and take
action to eliminate these negative behaviours.

Conflict of interest: none declared

References

1. Myerburg RJ, Interian A, Mitrani RM, et al. Frequency of sudden
cardiac death and profiles of risk. Am J Cardiol. 1997; 80(5B):
10F-19F, indexed in Pubmed: 9291445.

2. Adam S, Odell M. An acute problem? A report of the National
Confidential Enquiry into Patient Outcome and Death. Nurs
Crit Care. 2005; 10(5): 225-227, indexed in Pubmed: 16161376.

3. Claesson A, Backman A, Ringh M, et al. Time to delivery of an
automated external defibrillator using a drone for simulated
out-of-hospital cardiac arrests vs emergency medical servic-
es. JAMA. 2017; 317(22): 2332-2334, doi: 10.1001/jama.2017.3957,
indexed in Pubmed: 28609525.

4. Bottiger BW. members of the ERC Research NET. ERC Re-
search NET-The network for sudden cardiac arrest and
resuscitation research in Europe. Resuscitation. 2017; 117:
e21-e22, doi: 10.1016/j.resuscitation.2017.06.005, indexed in
Pubmed: 28606717.

5. Castan G, Miinch A, Mahling M, et al. Factors associated with
delayed defibrillation in cardiopulmonary resuscitation: A pro-
spective simulation study. PLoS One. 2017; 12(6): e0178794,
doi: 10.1371/journal.pone.0178794, indexed in Pubmed:
28594858.

6. Dudzik-Urbaniak E, Kutaj-Wasikowska H. red.). Zestaw standar-
d6w akredytacyjnych. Centrum Monitorowania Jakoéci w Ochro-
nie Zdrowia. [A set of accreditation standards]. Krakéw. 2009.

7. Adamski J, Nowakowski P, Gorynski P, et al. Incidence of
in-hospital cardiac arrest in Poland. Anaesthesiol Intensive Ther.
2016; 48(5): 288-293, doi: 10.5603/AIT.a2016.0054, indexed in
Pubmed: 27838915.

8.  Perkins GD, Handley AJ, Koster RW, et al. European Resuscitation
Council Guidelines for Resuscitation 2015: Section 2. Adult basic
life support and automated external defibrillation. Resuscita-
tion. 2015; 95: 81-99, doi: 10.1016/j.resuscitation.2015.07.015,
indexed in Pubmed: 26477420.

9. Henning J. Standardy akredytacyjne dla szpitali. Ustawa
o Akredytacji w ochronie zdrowia [online). [Accreditation
standards for hospitals. The act on Accreditation in health care].
Warszawa. 2010.

10. Ewa Dudzik-Urbaniak, Halina Kutaj-Wasikowska (red.). Zestaw
standardéw akredytacyjnych. Centrum Monitorowania Jako$ci
w Ochronie Zdrowia. [A set of accreditation standards. Quality
Monitoring Center in Health Care]. Krakéw. 2009.

379


https://www.ncbi.nlm.nih.gov/pubmed/9291445
https://www.ncbi.nlm.nih.gov/pubmed/16161376
http://dx.doi.org/10.1001/jama.2017.3957
https://www.ncbi.nlm.nih.gov/pubmed/28609525
http://dx.doi.org/10.1016/j.resuscitation.2017.06.005
https://www.ncbi.nlm.nih.gov/pubmed/28606717
http://dx.doi.org/10.1371/journal.pone.0178794
https://www.ncbi.nlm.nih.gov/pubmed/28594858
http://dx.doi.org/10.5603/AIT.a2016.0054
https://www.ncbi.nlm.nih.gov/pubmed/27838915
http://dx.doi.org/10.1016/j.resuscitation.2015.07.015
https://www.ncbi.nlm.nih.gov/pubmed/26477420

Adrianna Jagosz et al.

11.

12.

13.

14.

15.

16.

17.

18.

Weisfeldt ML, Becker LB. Resuscitation after cardiac arrest:
a 3-phase time-sensitive model. JAMA. 2002; 288(23): 3035-3038,
indexed in Pubmed: 12479769.

Goldberger ZD, Chan PS, Berg RA, et al. American Heart Associa-
tion Get With The Guidelines—Resuscitation (formerly National
Registry of Cardiopulmonary Resuscitation) Investigators. Dura-
tion of resuscitation efforts and survival after in-hospital car-
diac arrest: an observational study. Lancet. 2012; 380(9852):
1473-1481, doi: 10.1016/S0140-6736(12)60862-9, indexed in
Pubmed: 22958912.

Atwood C, Eisenberg MS, Herlitz ], et al. Incidence of EMS-treated
out-of-hospital cardiac arrest in Europe. Resuscitation. 2005;
67(1): 75-80, doi: 10.1016/j.resuscitation.2005.03.021, indexed
in Pubmed: 16199289.

Rea TD, Eisenberg MS, Sinibaldi G, et al. Incidence of EMS-treat-
ed out-of-hospital cardiac arrest in the United States. Resuscita-
tion. 2004; 63(1): 17-24, doi: 10.1016/j.resuscitation.2004.03.025,
indexed in Pubmed: 15451582.

Herlitz ], Eek M, Holmberg M, et al. Incidence of EMS-treated
out-of-hospital cardiac hospital cardiac arrest in Sweden. Resus-
citation. 2002; 54(2): 133-138, indexed in Pubmed: 12161292.
Herlitz ], Béng A, Alsén B, et al. Characteristics and outcome
among patients suffering from in hospital cardiac arrest in rela-
tion to the interval between collapse and start of CPR. Resuscita-
tion. 2002; 53(1): 21-27, doi: 10.1016/s0300-9572(01)00485-3.
Cusnir H, Tongia R, Sheka KP, et al. In hospital cardiac arrest:
a role for automatic defibrillation. Resuscitation. 2004; 63(2):
183-188, doi: 10.1016/j.resuscitation.2004.05.012, indexed in
Pubmed: 15531070.

Abelairas-Gémez C, Barcala-Furelos R, Szarpak L, et al. The
effect of strength training on quality of prolonged basic car-
diopulmonary resuscitation. Kardiol Pol. 2017; 75(1): 21-27,
doi: 10.5603/KP.a2016.0165, indexed in Pubmed: 27878801.

19.

20.

21.

22.

23.

24.

25.

Einav S, Wacht O, Kaufman N, et al. Cardiopulmonary arrest
in primary care clinics: more holes than cheese: a survey of
the knowledge and attitudes of primary care physicians re-
garding resuscitation. Isr ] Health Policy Res. 2017; 6(1): 22,
doi: 10.1186/s13584-017-0148-1, indexed in Pubmed: 28616160.
Dane FC, Russell-Lindgren KS, Parish DC, et al. In-hospital
resuscitation: association between ACLS training and survival
to discharge. Resuscitation. 2000; 47(1): 83-87, indexed in Pub-
med: 11004384.

Pilip S, Szpakowski L, Mielczarek M, et al. The analysed ef-
fectiveness of emergency medical actions taken by medical
staff in a prehospital sudden cardiac arrest in the years 2012—
2014 in central-east region of Poland. Resuscitation. 2015; 96:
71, doi: 10.1016/j.resuscitation.2015.09.168.

Malmstrém B, Nohlert E, Ewald U, et al. Simulation-based team
training improved the self-assessed ability of physicians, nurses
and midwives to perform neonatal resuscitation. Acta Paediatr.
2017; 106(8): 1273-1279, doi: 10.1111/apa.13861, indexed in
Pubmed: 28370414.

Nadkarni VM, Larkin GL, Peberdy MA, et al. National Registry
of Cardiopulmonary Resuscitation Investigators. First docu-
mented rhythm and clinical outcome from in-hospital cardiac
arrest among children and adults. JAMA. 2006; 295(1): 50-57,
doi: 10.1001/jama.295.1.50, indexed in Pubmed: 16391216.
Zheng R, Luo S, Liao J, et al. Conversion to shockable rhythms
is associated with better outcomes in out-of-hospital cardiac ar-
rest patients with initial asystole but not in those with pulseless
electrical activity. Resuscitation. 2016; 107: 88-93, doi: 10.1016/j.
resuscitation.2016.08.008, indexed in Pubmed: 27554946.
Soar], Nolan JP, Bottiger BW, et al. European Resuscitation Coun-
cil Guidelines for Resuscitation 2015: Section 3. Adult advanced
life support. Resuscitation. 2015; 95: 100-147, doi: 10.1016/j.
resuscitation.2015.07.016, indexed in Pubmed: 26477701.

Cite this article as: Jagosz A, Bursy D, Sobon A, et al. In-hospital sudden cardiac arrest protocol analysis. Kardiol Pol. 2018; 76(2):
376-380, doi: 10.5603/KP.a2017.0209.

380

www.kardiologiapolska.pl


https://www.ncbi.nlm.nih.gov/pubmed/12479769
http://dx.doi.org/10.1016/S0140-6736(12)60862-9
https://www.ncbi.nlm.nih.gov/pubmed/22958912
http://dx.doi.org/10.1016/j.resuscitation.2005.03.021
https://www.ncbi.nlm.nih.gov/pubmed/16199289
http://dx.doi.org/10.1016/j.resuscitation.2004.03.025
https://www.ncbi.nlm.nih.gov/pubmed/15451582
https://www.ncbi.nlm.nih.gov/pubmed/12161292
http://dx.doi.org/10.1016/s0300-9572(01)00485-3
http://dx.doi.org/10.1016/j.resuscitation.2004.05.012
http://dx.doi.org/10.5603/KP.a2016.0165
https://www.ncbi.nlm.nih.gov/pubmed/27878801
http://dx.doi.org/10.1186/s13584-017-0148-1
https://www.ncbi.nlm.nih.gov/pubmed/28616160
https://www.ncbi.nlm.nih.gov/pubmed/11004384
http://dx.doi.org/10.1016/j.resuscitation.2015.09.168
http://dx.doi.org/10.1111/apa.13861
https://www.ncbi.nlm.nih.gov/pubmed/28370414
http://dx.doi.org/10.1001/jama.295.1.50
https://www.ncbi.nlm.nih.gov/pubmed/16391216
http://dx.doi.org/10.1016/j.resuscitation.2016.08.008
http://dx.doi.org/10.1016/j.resuscitation.2016.08.008
https://www.ncbi.nlm.nih.gov/pubmed/27554946
http://dx.doi.org/10.1016/j.resuscitation.2015.07.016
http://dx.doi.org/10.1016/j.resuscitation.2015.07.016
https://www.ncbi.nlm.nih.gov/pubmed/26477701

