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ABSTRACT 

Aim To investigate out-of-hospital cardiac arrest (OHCA) trend, provided advanced life sup-

port (ALS) measures, automated external defibrillator (AEDs) utilization and bystanders 

involvement in cardiopulmonary resuscitation (CPR) during OHCA incidents. 

Methods This cross-sectional study encompassed data pertaining to all OHCA incidents 

attended to by the Emergency Medical Service of Canton Sarajevo, Bosnia and Herzegovina, 

covering the period from January 2018 to December 2022. 

Results Among a total of 1131 OHCA events, 236 (20.8 %) patients achieved return of spon-

taneous circulation (ROSC); there were 175 (74.1%) males and 61 (25.9%) females. The 

OHCA incidence was 54/100.000 inhabitants per year. After a 30-day period post-ROSC, 

146 (61.9%) patients fully recovered, while 90 (38.1%) did not survive during this 

timeframe. Younger age (p<0.05), initial rhythm of ventricular fibrillation (VF) or pulseless 

ventricular tachycardia (VT) (p<0.05) and faster emergency medical team (EMT) response 

time (p<0.05) were significantly associated with obtaining ROSC. Only 38 (3.3%) OHCA 

events were assisted by bystanders, who were mostly medical professionals, 25 (65.7%), 

followed by close family members, 13 (34.3%). There was no report of AED usage. 

Conclusion This follow up study showed less ROSC achievement, similar bystanders’ in-

volvement, similar factors associated with achieving ROSC (age, EMT response time) and a 

decline in OHCA events (especially in year 2021 and 2022) comparing to our previous study 

(2015-2019). There was an extremely low rate of bystander engagement and no AEDs usage. 

Governments and health organizations must swiftly improve public awareness, promote bet-

ter practice (basic life support), and actively encourage bystander participation. 

Keywords: cardiopulmonary resuscitation, cardiac events, resuscitation, return of 

spontaneous circulation 

INTRODUCTION 

Out-of-hospital cardiac arrest (OHCA), positioned as 

the third preeminent contributor to global mortality, 

manifests as the cessation of mechanical cardiac activity 

in settings beyond the confines of healthcare institu-

tions. This phenomenon predominantly derives from 

cardiac etiologies, such as coronary artery disease (1), 

and non-cardiac reasons such as trauma, drowning, 

burns, asphyxia, or even intoxication (2). OHCA, repre-

senting a critical medical exigency, demands expedi-

tious intervention and rigorous resuscitative endeavours 

aimed at optimizing survival outcomes. Noteworthy is 
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its substantial impact, afflicting in excess of 350,000 

individuals annually within the European domain (2,3). 

The survival rate varies across regions, with a European 

average of 9.0% (3). 

Swift recognition of OHCA by both medical profession-

als and laypersons, followed by the immediate activa-

tion of an emergency response team, early initiation of 

cardiopulmonary resuscitation (CPR), timely defibrilla-

tion, proficient administration of advanced life support, 

and the implementation of comprehensive treatment pro-

tocols form a vital sequential approach for the successful 

management of this condition (4,5). The outcome of 

OHCA is impacted not solely by medical expertise, 

equipment, medications, age, sex, and the nature of 

rhythm (shockable or non-shockable) during resuscita-

tion, but also by contextual factors in the field, such as 

bystander CPR, the utilization of automated external de-

fibrillators (AED) before reaching the hospital, the loca-

tion of the OHCA event, and the presence of witnesses at 

the scene of OHCA. While certain medical literature (6) 

places a direct association between the survival rates of 

OHCA and the provision of hospital care and advanced 

life-sustaining treatments, there is a consistent and note-

worthy emphasis in the literature on the pivotal role 

played by bystanders (7). Specifically, the possession of 

basic life support (BLS) knowledge and the effective 

utilization of AEDs by individuals at the scene are con-

sistently highlighted as crucial factors contributing to 

the enhanced survival outcomes in OHCA cases. Addi-

tionally, the role of emergency medical dispatch centres 

in coordinating bystander cardiopulmonary resuscitation 

(CPR) and AED usage is highlighted as crucial in de-

termining the outcome, be it life or death, of OHCA 

incidents (7). 

Our previous research (8) in Bosnia and Herzegovina 

(B&H) for the period 2015-2019 revealed that OHCA is 

incidence aligned with the regional average; however, 

achieving return of spontaneous circulation (ROSC) in 

OHCA events was lower than the European average, but 

among the highest in the region (2). Notably, there was a 

lack of bystander involvement and no utilization of 

AEDs (8). 

This study aimed to investigate potential changes since 

the previous study (8) of OHCA events, bystander par-

ticipation in CPR, the utilization of AEDs, and observed 

practices in Canton Sarajevo, Bosnia and Herzegovina, 

between 2018 and 2022. 

PATIENTS AND METHODS 

Patients and study design 

This retrospective cross-sectional study included pa-

tients and data regarding all OHCA events in Canton 

Sarajevo treated by the Emergency Medical Service of 

Canton Sarajevo, Bosnia and Herzegovina (B&H), be-

tween January 2018 and December 2022.  

The study included individuals who experienced OHCA 

and received care from the Emergency Medical Service 

of Canton Sarajevo. Exclusion criteria comprised in-

stances with inadequate or absent medical documenta-

tion, and individuals who were solely transported from 

one medical institution to another without receiving 

treatment from the Emergency Medical Service of Can-

ton Sarajevo. 

The study received approval from the Ethical Commit-

tee of the Emergency Medical Service of Canton Sara-

jevo and adhered to all revisions of the Helsinki Decla-

ration. 

Methods 

The comprehensive dataset for this study was meticu-

lously sourced from the official protocols maintained by 

the Emergency Medical Service of Canton Sarajevo, 

spanning over the extensive period from January 2018 to 

December 2022. This rich repository of information en-

capsulated a diverse array of crucial variables; the data 

delved into the patients' demographic details (age and 

gender) providing a nuanced understanding of the affect-

ed population. The data analysis encompassed a compre-

hensive examination of each year's dataset, revealing a 

detailed overview of a 5-year trend and the inherent fluc-

tuations within all the variables under consideration. This 

meticulous exploration allowed for a nuanced understand-

ing of the patterns and dynamics inherent in the present-

ed information. 

The geographical context of each OHCA event was dis-

sected, classifying the location as either urban or rural, 

thereby contributing valuable insights into the potential 

influence of the surrounding environment on OHCA oc-

currences. Additionally, the temporal dimension was ex-

plored, capturing the precise time of arrival of the Emer-

gency Medical Response Team. This temporal granularity 

aids in unravelling patterns and trends associated with 

response times. Following the 30-day period post-ROSC, 

patient’s outcome was examined with two distinct trajec-

tories: a noteworthy percentage experienced complete 

recovery, while a regrettable portion did not survive.  

Bystander-related variables were also a focus in collect-

ing data, revealing the profiles of individuals present dur-

ing OHCA incidents. This encompassed factors such as 

bystander relationship to the victim and their level of in-

volvement in providing assistance. Furthermore, the da-

taset documented details related to CPR efforts, including 

the initiation and duration of CPR by bystanders or med-

ical professionals.  

A crucial aspect of this study involved scrutinizing the 

utilization of AEDs. The data encompassed information 

regarding whether AEDs were deployed during the 

emergency response, providing valuable insights into 
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the prevalence and effectiveness of this life-saving tech-

nology in the context of OHCA cases. 

Statistical analysis 

The gathered data underwent summarization, and de-

scriptive statistics were applied for analysis. For normally 

distributed data, frequencies and percentages were uti-

lized, with mean and standard deviation (mean±SD) pre-

sented. Non-normally distributed data were expressed 

using the median and interquartile range (25th, 75th per-

centile). To examine the relationships between different 

variables and specific phenomena, independent samples t-

test, Mann-Whitney U test, or χ2 test, as deemed appro-

priate, were conducted. The statistical significance level 

was established at p<0.05 (two-sided), ensuring a robust 

assessment of the findings. 

RESULTS 

During the period from January 2018 to December 2022, a 

total of 1131 OHCA events occurred in Canton Sarajevo 

of which 236 (20.8 %) obtained ROSC, whereas 895 (79.2 

%) had unsuccessful resuscitation: 175 (15.4%) males and 

61 (5.3%) females and 615 (54.3%) males and 280 

(25.0%) females, respectively. After a 30-day period fol-

lowing the ROSC a complete recovery was noticed in 146 

(12.9%) patients; 90 (7.9%) patients did not survive dur-

ing this period. An examination over a span of five years 

revealed consistent yearly prevalence of OHCA with re-

spect to gender, age, emergency medical team (EMT) re-

sponse time, and bystander involvement (Table 1). 

Patients undergoing OHCA resuscitations were predom-

inantly males, 790 (69.8 %), of which 175 (15.4 %) for 

ROSC and 615 (54.3 %) for unsuccessful resuscitations 

(p>0.05). 

Most patients were in the >65 years age group, 582 

(51.4%), of which 107 (9.4%) for ROSC and 475 

(43.7%) for unsuccessful resuscitation, and 45-65 years 

age group, 442 (39.0%) of which 103 (9.1%) for ROSC 

and 339 (29.9%) for unsuccessful resuscitation (Table 1). 

However, <65 years age group was significantly associ-

ated with obtaining ROSC, comparing to age group >65 

years (p=0.03). 

After initial contact with dispatch of the Emergency Med-

ical Department of Canton Sarajevo, only 38 (3.3%) of 

1311 OHCA events were assisted by bystanders, who 

were mostly medical professionals (medical doctors, 

medical technicians and emergency medical technicians), 

25 (65.7%), followed by close family members, 13 

(34.3%).  

No AED usage was observed from January 2018 to De-

cember 2022 in OHCA events in Canton Sarajevo. 

The median response time for EMT was 4.0 (25th; 75th 

percentile: 3.0; 7.0). For cases resulting in ROSC, the 

median response time was 2.0 (25th; 75th percentile: 0.0; 

5.0), while for unsuccessful resuscitations, it was 6.0 

(25th; 75th percentile; 3.0; 7.0). A faster response time 

was significantly associated with achieving ROSC com-

pared to unsuccessful resuscitations (p<0.05).  

All 1311 OHCA events during the observed period took 

place in the urban part of Canton Sarajevo. 

The predominant initial rhythms in OHCA were mostly 

asystole or pulseless electrical activity (PEA) accounting 

for 716 (54.6%), 55 (4.8%) for ROSC and 661 (58.4%) 

for unsuccessful resuscitation. Only 415 (45.6%) instanc-

es of OHCA events, 181 (16.0%) for ROSC and 234 

(20.8%) for unsuccessful resuscitation, occurred with an 

initial rhythm of ventricular fibrillation (VF) or ventricu-

lar tachycardia without a pulse (VT). Patients whose ini-

tial rhythm was VF or VT, demonstrated a significantly 

higher likelihood (p<0.001) of achieving ROSC. 

During the observed period, the treatment of OHCA, in-

cluded direct current cardioversion (DC shock) in 394 

(34.8%) patients, 166 (14.6%) for ROSC and 228 

(20.1%) for unsuccessful resuscitation. Epinephrine was 

administered in all OHCA events (100.0%), with 236 

(20.8%) patients achieving ROSC and 895 (79.2%) expe-

riencing unsuccessful resuscitation (p<0.05). More epi-

nephrine was administered in the group where resuscita-

tion efforts were not successful (p<0.05). Amiodarone 

was used in 251 (22.1%) patients, leading to ROSC in 

131 (11.6%) and unsuccessful resuscitation in 120 

(10.6%). Endotracheal intubation was performed in 401 

(35.4%) patients, resulting in ROSC in 94 (8.3%) and 

unsuccessful resuscitation in 307 (27.1%) (Table 2).  

DISCUSSION 

In the period from January 2018 to December 2022 in 

Canton Sarajevo, our research revealed successful resus-

citations with ROSC for 236 (20.8%) patients, while 895 

resuscitation attempts were unsuccessful. Factors associ-

ated with achieving ROSC in OHCA incidents included 

younger age, quicker EMT response times, and an initial 

rhythm of ventricular fibrillation or pulseless ventricular 

tachycardia. The study also documented a significantly 

low rate of bystander involvement and the absence of 

AED usage in OHCA events. Advanced life support 

measures in accordance with the current European Resus-

citation Council guidelines (9) were implemented, in-

volving interventions such as DC shocks, administration 

of epinephrine and/or amiodarone, and endotracheal   

intubation. 

Compared to our previous study (8), this follow up 

study showed less ROSC achievement, similar bystand-

ers’ involvement, similar factors associated with achiev-

ing ROSC (age, EMT response time) and a decline in 

OHCA events, especially in year 2021 and 2022. 
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The difference observed in comparison to the previous 

study, concerning the reduced attainment of ROSC, may 

be linked to changes in the root causes of cardiac arrest 

incidents (10); factors like respiratory failure stemming 

from COVID-19 infections could have influenced the 

decline in ROSC rates (11,12). Similarly, these factors 

might also account for the decreased occurrences of 

OHCA events in the years 2021 and 2022. It is plausible 

that individuals refrained from seeking appropriate med-

ical attention during this period due to COVID-19 re-

strictions, fear of getting infected or contracting the dis-

ease (13,14), contributing to the overall decrease in 

OHCA cases. 

When comparing data with the EuReCA ONE study 

(15), the average incidence of OHCA was 54/100,000 

inhabitants, demonstrating a lower rate than in neighbour-

ing countries, such as Croatia (62/100,000), Serbia 

(183/100,000), and Slovenia (69/100,000). This decrease 

in OHCA events may be attributed to the impact of the 

COVID-19 pandemic and the socio-epidemiological 

measures implemented, which hindered proper responses 

from bystanders, particularly family members. The rate of 

ROSC among OHCA cases was lower compared to the 

overall European average (20.8% vs. 28.6%) (15). How-

ever, within the region, it stands among the highest, albeit 

lower than Slovenia, similar to Croatia, and lower than 

Serbia. This discrepancy could be elucidated by the sig-

nificantly low or absent involvement of bystanders in 

OHCA events, limited knowledge, lack of prior training 

in administering basic life support (BLS) measures 

among bystanders, and insufficient availability and dis-

tribution of AEDs in the region (8,15).  

One of the variables that exhibited notable variability 

and had a substantial impact on the outcome of OHCA 

was the EMT response time. In our patients with ROSC, 

the EMT reaction time was quicker than the established 

optimal response time threshold, 6.2 minutes (16). This 

swift EMT response time could potentially be a decisive 

factor contributing to a favourable overall survival rate 

for OHCA in our study. 

Our research showed a concerning pattern characterized 

by a notably low level of involvement in cardiopulmo-

nary resuscitation (CPR) by bystanders, coupled with an 

infrequent utilization of AEDs. This figure stands in 

stark contrast to the European average AED usage rate 

of 50.0% (15). The factors contributing to this alarming 

trend include insufficient knowledge about BLS, uncer-

tainty among individuals regarding the appropriate cir-

cumstances for administering CPR, a lack of prior train-

ing in both BLS measures and AED usage, and an inad-

equately developed AED network with suboptimal dis-

tribution (8,17). A noteworthy observation from our 

study is that the majority of bystanders who did engage 

in OHCA events were medical professionals. While 

their involvement is valuable, it underscores the critical 

necessity for a broader educational initiative targeting 

the general population (18,19). Additionally, there is a 

clear need for the expansion and enhancement of the 

AED network. By implementing these measures, we 

anticipate a substantial improvement in the overall sur-

Table 2. Treatment modalities in out-of-hospital cardiac arrest (OHCA) events in Canton Sarajevo in the period January 

2018 to December 2022 in comparison to return of spontaneous circulation (ROSC) group and unsuccessful 

resuscitations 

Variable 

Year (No of patients) 

Total (1131) p 

2018 (284) 2019 (225) 2020 (246) 2021 (159) 2022 (217) 

DC shock YES/NO (No; %) 

ROSC 
36 (12.6)/ 

1 (0.3) 

35 (15.5)/ 

3 (1.3) 
31 (100.0)/0  

20 (12.5)/ 

6 (3.0) 

44 (20.2)/ 

5 (2.3) 

166 (14.6)/ 

15 (1.3) 
N/A 

Unsuccessful resuscitation 
37 (13.0)/ 

3 (0.9) 
43 (100)/0 52 (100.0)/0 

41 (25.0)/ 

3 (1.5) 
55 (100.0)/0 

228 (20.1)/ 

6 (0.5) 

Epinephrine usage (No, %)  

ROSC 

(ampule) 

1 0  18 (8.0) 3 (1.2) 2 (1.2) 4 (1.8) 27 (2.3) 

<0.05 

2 26 (9.1) 7 (3.1) 2 (0.8) 3 (1.8) 6 (2.7) 44 (3.8) 

3 11 (3.8) 3 (1.3) 3 (1.2) 5 (3.0) 5 (2.3) 27 (2.3) 

>3 22 (7.7) 19 (8.4) 33(13.4) 24 (15.0) 40 (18.4) 138 (12.2) 

Unsuccessful resuscitation 

(ampule) 

1 4 (1.4) 31 (13.7) 9 (3.6) 10 (6.2) 13 (5.9) 67 (6.3) 

2 13 (4.5) 7 (3.1) 4 (1.6) 14 (8.8) 17 (7.8) 55 (4.8) 

3 30 (10.5) 32 (13.8) 15 (6.0) 13 (8.1) 33 (15.2) 123 (10.8) 

>3 178 (62.7) 108 (48.0) 177 (72.2) 88 (55.9) 99 (45.6) 650 (57.5) 

Amiodarone usage (No, %) 

ROSC (mg) 

150 9 (3.1) 13 (5.7) 9 (3.6)  5 (3.1) 10 (4.6) 46 (4.0) 

>0.05 

300 11 (3.8) 8 (3.5) 4 (1.6) 7 (4.4) 12 (5.5) 42 (3.7) 

450 5 (1.7) 9 (4.0) 6 (2.4) 8 (5.0) 15 (6.9) 43 (3.8) 

Unsuccessful resuscitation 

(mg) 

150 8 (2.8) 9 (4.0) 4 (1.6) 9 (5.6) 14 (6.4) 44 (3.8) 

300 1 (0.3) 7 (3.1) 7 (2.8) 8 (5.0) 11 (5.0) 34 (3.0) 

450 10 (3.5) 4 (1.8) 2 (0.8) 11 (6.9) 15 (6.9) 42 (3.7) 

Endotracheal intubation Yes/No (No, %) 

ROSC 27 (9.5) 18 (8.0) 10 (4.0) 14 (8.8) 25 (11.5) 94 (8.3) 
N/A 

Unsuccessful resuscitation 46 (16.1) 106 (47.1) 58 (23.5) 43 (27.0) 54 (24.8) 307 (27.1) 

DC shock, direct current cardioversion shock; N/A-non applicable 



 Šljivo et al. OHCA in Canton Sarajevo 

272 

 

vival rate of OHCA events, moving us closer to achiev-

ing parity with the European average (20). This under-

lines the importance of comprehensive efforts in public 

education and infrastructure development to foster a 

more resilient and responsive community in emergency 

situations. 

Our research encountered several limitations. Firstly, the 

cross-sectional nature of the study impedes our ability to 

establish causality. Secondly, information extracted 

from Emergency Medical Service Protocols lacked de-

tails regarding bystanders' educational backgrounds and 

actions taken during the EMT response to the OHCA 

event. To address these shortcomings, future studies 

should be conducted prospectively, incorporating a more 

comprehensive dataset.  

In conclusion, our investigation indicates that the inci-

dence/prevalence of OHCA events in Bosnia and Her-

zegovina aligns with regional trends. While the attain-

ment of ROSC in OHCA cases was below the European 

average, it ranked among the highest in the region. The 

factors influencing the outcomes of OHCA in our popu-

lation were found to be comparable to those observed in 

the European context. However, there was a concerning 

lack of bystander involvement and minimal utilization 

of AEDs during the studied period. Urgent intervention 

by governmental institutions and health agencies is im-

perative to significantly enhance public knowledge, 

thereby promoting better practices and ultimately ele-

vating the overall survival rate for OHCA in Bosnia and 

Herzegovina. 
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