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ABSTRACT

Introduction: Cardiopulmonary arrest is a serious medical emergency that can be reversed
with prompt and sufficient cardiopulmonary resuscitation (CPR). Out-of-hospital cardiac
arrests (OHCA) occur on average at a rate of 60 per 100.000 people. Cardiopulmonary
resuscitation must start immediately in order to achieve the desired outcome.

Aim: To investigate the association between proximity to the emergency department and the
return of spontaneous circulation (ROSC).

Subjects and methods: This study is a single-center registry-based retrospective cohort study.
All the patients from the cardiopulmonary resuscitation registry of the Emergency department
of the Health Center Livno were included and divided into 2 groups: the patients who
experienced cardiac arrest within a radius of less than five kilometers and the patients who
experienced cardiac arrest within a radius of more than five kilometers.

Results: Patients who experienced OHCA within a radius of less than five kilometers had an
overall better prognosis for achieving ROSC (p=0.002). Even though men experienced
cardiac arrest at a higher percentage (74.1 %) than women, there was no significant difference
regarding the final outcome. The total incidence did not differ regarding the initial cardiac
rhythm.

Conclusion: Poviding prompt, sufficient CPR is essential for attaining the most favorable
outcomes regarding OHCA.
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INTRODUCTION

Cardiopulmonary arrest is unquestionably
one of the most serious medical
emergencies. Without prompt and sufficient
cardiopulmonary resuscitation (CPR), the
patient will pass away or suffer severe brain
damage in a matter of minutes (1).
According to several registries, there are on
average 60 out-of-hospital cardiac arrests
(OHCA) per 100.000 people; the majority
of these happen at home (75.0 %), followed
by workplaces (15.0 %) (2). Furthermore,
there is a wide range in the reported
outcomes for cardiac arrests that take place
outside of a hospital. Even though the
incidence of the return of spontaneous
circulation (ROSC) is approximately 30.0
% (3), only 6.7 % of all OHCA patients,
according to one meta-analysis, are reported
to have survived past hospital release (4, 5).
A recent study found that in Europe, 10.0 %
of patients who experienced cardiac arrest
survived to be discharged from the hospital
(1). The main contributor in the increased
survival rate after cardiac arrest is so-called
"bystander CPR," as shown in a recent
study by Wissenberg et al. (6) This places
emphasis on the importance of required
training in effective cardiac resuscitation
(7), following five key components of high-

quality CPR: minimizing interruptions in

chest compressions, providing
compressions of adequate rate and depth,
avoiding leaning on the chest between
compressions, and avoiding excessive
ventilation (8). The prompt recognition of
cardiac arrest is essential since the
possibility of survival depends heavily on
the interval between the onset of the event
and the beginning of CPR. A person in
cardiac arrest is unresponsive, unconscious,
and not breathing normally or not at all.
Electrocardiography or other advanced
monitoring techniques, as well as palpating
for a carotid pulse, should only be used by
medical  professionals  with  clinical
evaluation abilities because they consume a
lot of time (9). The European Resuscitation
Council currently recommends 30 chest
compressions followed by two ventilations
until a tracheal tube or other airway device
has been inserted, then continuing
ventilation at 10 breaths per minute while
compressing the chest continually (10).
When possible, defibrillators should be
used. Two high-quality population-based
cohort studies have demonstrated that
automated defibrillators, which are simple
to use and do not require special training,
double survival following out-of-hospital
cardiac arrest (11, 12). There are some
disagreements regarding gender relations

and the final outcome after OHCA. Some
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studies suggest that women have a higher
rate of ROSC (13, 14). But Winther-Jensen
et al. showed that there were no gender
differences in mortality following OHCA
(15). Early recognition of OHCA, followed
by bystander CPR and early defibrillation
lead to improved survival (16, 17).
According to a study by Meaney et al., the
most common initial rhythm in OHCA is
asystole (39.0 %), followed by pulseless
electrical activity (37.0 %), ventricular
fibrillation (17.0 %), and ventricular
tachycardia (7.0 %) (18). In a recent study
from Germany, researchers found that
patients who experienced cardiac arrest in
public places had overall higher chances of
surviving, as well as, when the first rhythm
was shockable and defibrillation was
performed (19).
The aim of this study was to investigate the
association between proximity to the
emergency department and the return of

spontaneous circulation (ROSC).

SUBJECTS AND METHODS

Study design

It is designed as a single-center
retrospective cohort study based on the
cardiopulmonary resuscitation registry of
the Emergency department of Health Center
Livno. All of the patients who were

unresponsive, had no palpable pulse, and

had received basic life support and/or
advanced life support as specified in the
resuscitation guidelines were included in

the aforementioned registry.

Data collection

The study included all OHCA cases treated
with CPR by the emergency department
staff of Health Center Livno between
February 2019 and May 2023. The only
excluding factor was insufficient medical
data in the registry. In total, 27 patients were
included in our study, with seven cases
excluded due to a lack of medical
documentation. The informations used were
gender (male or female), date of the OHCA,
location, initial rhythm (shockable or
unshockable), duration of the CPR, and the
final outcome (ROSC or death). All of the
data was input into previously created Excel
tables. Regarding the location in which
OHCA occurred, two groups were formed:
the patients who experienced cardiac arrest
within a radius of less than five kilometers
of the Health Center Livno formed the first
group, and the second group were the
patients who experienced cardiac arrest

within a radius of more than five kilometers.

Statistical analyses
Data analysis was performed using
Statistical Package for Social Science

statistical software version 26.0 (IBM
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Corp., Armonk, NY, USA) with a
probability level of p<0.05 regarded as
identify
significant differences chi square (y?) test

statistically ~ significant. To

followed by Fisher's exact test for small
samples were used and to test the strength
of association between two nominal
variables Cramér's V measurment was used.
The results are presented as mean,
maximum and minimum values, or absolute
() and relative (%) frequencies when

appropriate.

This study was approved by the Committee
of the Health Center Livno (01/1-732/2-23).

RESULTS

Association between gender and the
final outcome

Of the total number of patients 20 were
men, and 7 were women. As shown in
Table 1, there was no significant difference
between gender and the final outcome.

Table 1. Association between gender and the final outcome

ROSC! Death
f f % p
Male 5 15 71.4
Gender 0.498
Female 1 6 28.6

1 Return of spontaneous circulation

Association between the initial rhythm
and the final outcome
There  were 19 individuals  with
unshockable rhythms (asystole or pulseless
electrical activity) compared to 8 patients

with  shockable rhythms (ventricular

tachycardia or ventricular fibrillation). As
shown in Table 2, despite the fact that a
higher percentage of patients with an
unshockable rhythm passed away, there was
no apparent association between the initial

rhythm and the outcome.
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Table 2. Association between the initial rhythm and the final outcome

ROSC! Death
f % f % p
Shockable 3 50 5 23.8
Rhythm 0.319
Unshockable 3 50 16 76.2

! Return of spontaneous circulation
Additionally, there was not a statistically

significant difference in the association

Association between the location and
the final outcome

Eleven patients (40.7 %) experienced
cardiac arrest within a radius of less than 5
kilometers of the emergency department,

and 16 patients (59.3 %) were distant by

between the initial rhythm and gender
(p=0.633).

more than 5 kilometers. As shown in Table
3, there was a significant difference
(p=0.002) as well as a strong association
(Cramer's V=0.645) between the location

and the final outcome.

Table 3. Association between the location and the final outcome

ROSC! Death
F % f % p Cramer's V
) <5 kilometers 6 100 5 23.8
Location _ 0.002 0.645
>5 kilometers 0 0 16 76.2

! Return of spontaneous circulation

Cardiopulmonary resuscitation procedures
ranged in length from 15 minutes to 65
minutes, with the average time being 31

minutes and 30 seconds.

DISCUSSION

In the analyzed period of time, men

encountered cardiac arrest at a proportion

that was noticeably higher than that of
women. This result is entirely consistent
with the majority of studies that
investigated the association between gender
and the frequency of cardiac arrests (20-22).
Gender structure in a recent study by Mody
et al. was 63.0 % in favor of men, which is

closely comparable to our study structure
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(21). This finding might be explained by
higher risk factors in men, including high
cholesterol, smoking, high blood pressure,
diabetes and a high body mass index, as
well as a lack of physical activity.

According to research conducted by Bloom
et al., women had a much worse prognosis
after cardiac arrest and had a lower chance
of surviving to be discharged from the
hospital (23). Same findings regarding
prognosis after OHCA were confirmed by
multiple authors (21, 24-26). However,
Winther-Jensen et al. demonstrated that
there is no significant difference in
mortality between men and women if we
eliminate disparities in arrest circumstances
(15), which is in agreement with our

findings.

Shockable rhythms made up around 30.0 %
of all cases in our study. According to
different authors, the incidence of VF/VT is
anywhere between 25.0 and 30.0 % of all
cardiac arrests (18, 27). Additionally, these
researchers found that successful CPR
outcomes and hospital release are less
frequent when the initial rhythm of cardiac
arrest is unshockable (PEA or asystole). It
is probably because these patients are more
likely to have pre-existing cardiac disease,
myocardial infarctions, and congestive
heart failure (18, 27-29). However, there

was not a significant difference in survival

between shockable and unshockable
rhythms in our study, which included 19
patients with PEA/asystole and 8 patients
with VF/VT.

Studies comparing the incidence of
shockable rhythms in men and women were
not widely available. Women are less likely
to initially present with VF or VT in OHCA,
according to research by Lakbar et al. (30).
This conclusion is likely the result of
ignoring the risk factors and possibly
referring patients too late if symptoms
appear prior to cardiac arrest. However, we
did not find association between these two
variables.

Since time and distance are proportionate,
determining the distance will help us
determine the approximate start time of the
CPR procedure for both groups of patients.
In our study, patients with cardiac arrest
who were less than 5 kilometers from the
emergency department had a considerably
greater incidence of ROSC than those who
were more than 5 kilometers away. Our
findings are consistent with the most recent
literature; the majority of authors were in
the agreement that patients who had cardiac
arrests in public places and when CPR was
initiated immediately after the arrest had a
considerably higher percentage of ROSC
(19, 31, 32).
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Cardiopulmonary resuscitation must begin
right away in order to achieve desirable
outcome. The patient has little to no chance
of a ROSC if the spectators are reluctant to
start the procedure and wait until the
emergency department staff arrives (6, 33).
Unfortunately, out of all patients that were
enrolled in our study, only two were
cardiopulmonary resuscitated before the
arrival of our team. In both cases, medical
doctors were the spectators of the cardiac
arrest and without hesitation started the
procedure. This occurrence highlights the
value of training in basic life support
techniques, and that is one of the reasons
why we decided to investigate this issue.

Our study has several limitations. This was
a registry-based retrospective study. The
data sample collected from one center is
quite small. The incidence of OHCA is
around 60 cases per 100,000 inhabitants,
meaning that the emergency department of
our city encounters around 10 arrests per
year. As data collection stopped at hospital
admission, we did not follow-up on
mortality or other outcome parameters, so
in this study we examined the incidence of
ROSC and not of "survival to discharge”.
Hopefully other emergency departments in
our region will soon start to keep

records/registries of CPR procedures, and

we will be able to expand our study in terms

of total cases.

CONCLUSION

We demonstrated that the incidence of
ROSC is significantly influenced by the
location of OHCA. However, the total
incidence did not differ regarding gender or
initial rhythm. This showes that providing
prompt, sufficient CPR is essential for

attaining the most favorable outcomes.
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POVEZANOST UDALJENOSTI LOKACIJE SRCANOG ZASTOJA OD
SLUZBE ZA HITNU MEDICINSKU POMOC | KONACNOG ISHODA

KARDIOPULMONALNE REANIMACIJE
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SAZETAK

Uvod: Kardiopulmonalni zastoj je ozbiljno medicinsko stanje, koje moze biti "preokrenuto”
brzom i dostatnom kardiopulmonalnom reanimacijom (KPR). Vanbolnicki sréani zastoj ima
incidenciju od 60 slu¢ajeva na 100,000 ljudi. Kardiopulmonalna reanimacija mora biti zapoceta
odmabh kako bi se postigao zeljeni ishod.

Cilj: Ispitati povezanost izmedu udaljenosti od sluzbe za hitnu medicinsku pomo¢ i povratka
spontane cirkulacije.

Ispitanici i metode: Istrazivanje koje je retrospektivno, kohortno, provedeno je u jednom centru
(Dom Zdravlja Livno), koriste¢i "Reanimacijski protokol" Sluzbe za hitnu medicinsku pomo¢
Livno. Pacijenti su podijeljeni u 2 grupe: oni koji su imali sr€ani zastoj na udaljenosti manjoj
od 5 kilometara i oni koji su bili udaljeni viSe od 5 kilometara u trenutku sréanog zastoja.
Rezultati: Pcijenti koji su imali sréani zastoj na udaljenosti manjoj od 5 kilometara su imali
vecéu ucCestalost postizanja povratka spontane cirkulacije (p=0,002). Iako su muskarci u ve¢em
postotku imali sr€ani zastoj, nije pokazana statisti¢ka znacajnost izmedu spolova u kona¢nom
ishodu.  Ukupna incidencija nije ovisila o inicijalnom  sr€anom  ritmu.
Zakljucak: Pruzanje brze i kvalitetne KPR je klju¢no za postizanje najpozeljnijeg ishoda kod

pacijenata s vanbolnickim sréanim zastojem.

Kljuéne rije¢i: Kardiopulmonalna reanimacija, vanbolnicki sr¢ani zastoj, povratak spontane
cirkulacije
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