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SUMMARY - Approximately 8000 people suffer from an out-of-hospital cardiac arrest (OHCA)
in the Republic of Croatia every year. OHCA survival rates generally remain low despite major ad-
vances in resuscitation. Its incidence and survival rate are well known in many European countries,
but reliable data on OHCA in Croatia are lacking. The aim of the study was to determine survival rate
of patients with OHCA in the Republic of Croatia and the importance of the community bystander
cardiopulmonary resuscitation (CPR) rates in the survival chain. This prospective observational study
performed between October 1,2017 and December 31,2017 included all adult patients with OHCA
in Croatia who were treated by Emergency Medical Services (EMS). OHCA data were collected from
the Croatian Institute of Emergency Medicine database and Utstein cardiac arrest data collection
form. Descriptive data presentation was used in the analyses. Data were expressed as absolute frequen-
cies and percentages and central tendency measures. Testing of correlations in return of spontaneous
circulation (ROSC) was performed by logistic regression. During the observation period, a total of
1763 adult patients without signs of circulation were assessed by EMS in Croatia and 760 (43%) adult
patients were resuscitated by EMS personnel. Outcomes measured in ROSC until emergency depart-
ment admission were reported in 126 (17%) cases. Shockable rhythm @s. non-shockable rhythm (OR:
5.832,95% CI: 3.621-9.392; p<0.001) and bystander witnessed cardiac arrest (OR: 8.213, 95% CI:
2.554-26.411, p<0.001) were significantly associated with a higher probability of survival. There was
no significant difference in correlation with day or night shift, etiology of cardiac arrest and bystander
CPR variables. Survival rate of OHCA patients who received CPR until emergency department ad-
mission in Croatia was 17%. A higher survival rate post-OHCA was more likely among patients who
received bystander CPR and had shockable rhythm.
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Introduction

Each year, around 350,000-700,000 Europeans ex-
perience out-of-hospital cardiac arrest (OHCA), but
only 9% will survive to hospital discharge'. Approxi-
mately 55 per 100,000 people suffer from cardiac arrest
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each year in the United States and Canada, resulting
in more than 173,000 deaths annually, with a survival
rate of less than 5%?. Worldwide results for survival
rates remain relatively low, i.e., in Europe 9%, North
America 6%, Asia 3%, and Australia 13%'. Reported
survival rates after hospital cardiac arrest vary signifi-
cantly from 1.8% to 21.5% in different communities®”.
OHCA remains associated with a very high rate of
morbidity and mortality®, ranging from 2.6% to 9.9%’.

Out-of-hospital cardiac arrest remains a common
medical issue in any community, with extremely high
costs in terms of morbidity and mortality®. OHCA is
a significant global public health problem with poor
survival outcomes™’. Compared to a low percentage of
cardiopulmonary resuscitation (CPR), a cardiac arrest
victim outside the hospital has poor chance of survival™.

The outcome of OHCA depends on a number of
factors, but critical determinants of survival are cur-
rent CPR and early defibrillation, which has been re-
peatedly emphasized by the European Resuscitation
Council. Although the incidence, survival and CPR
rates of respondents are known in many countries’,
there is still no information on OHCA features in
Croatia that could provide a basis for improving the
management and survival of OHCA.

Emergency care in Croatia is organized through
the Institutes of Emergency Medicine at the county
level. Also, the Emergency Medicine Network pre-
scribes the number, composition and type of emer-
gency medicine teams operating in certain areas of
the country. The goal of the Emergency Medicine
Network is to cover the entire country, so that within
a radius of 25 kilometers there is at least one emer-
gency medical team. Within 21 county Institutes of
Emergency Medicine, there are a total of 709 T1
teams, 205 T2 teams, and 31 standby teams in force,
i.e.,a form of work when the employee does not have
to be present in the health institution but must be
available to perform emergency medical care. Team
T1 consists of a doctor specialized in emergency
medicine, nurse and driver, and team T2 is composed
only of a nurse or technician with specialist training
and driver. The teams in the medical dispatch unit
consist of a doctor or nurse. The emergency service is
organized through ambulance transport and from the
islands in two areas by helicopter service for second-
ary interventions.

Successful treatment of a patient with OHCA em-
phasizes access to systematic treatment of OHCA, ac-
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tivation of the emergency response system as described
above, and an immediate basic life support provided by
bystander. These early interventions can be referred to
as pre-hospital care, defined as basic medical interven-
tions started by observers prior to professional medical
contact, including cardiac arrest recognition and emer-
gency call, CPR, and automated external defibrillator
(AED) use. The study by Okabayashi ez a/. highlights
the importance of appropriate pre-hospital care in
OHCA, and its contribution to patient survival®.

Bystander CPR is one of the key communal factors
driving the OHCA survival chain'. Bystander-initiat-
ed CPR is a strong predictor of survival in OHCA™.
The American Heart Association guidelines were
based on studies that showed that return of sponta-
neous circulation (ROSC), cardiac rhythm, availability
of a witness at the time of arrest, and availability of
defibrillation at the scene predicted the chance of sur-
vival of patients with OHCA.

Bystander CPR has been cited as a major factor
in increasing the chances of survival after OHCA by
50%"". Despite efforts in advocacy, campaigns, and
distributed public CPR training programs, bystander
CPR remains one of the significant contributors to
the poor survival of patients with OHCA™. The study
conducted by Drager found that CPR education is
provided in 12% to 64% of the general population, and
actual passing rates of public CPR are only 15% to
30%. The reasons for that included inappropriate char-
acteristics of the victim, fear of litigation, transmission
of infectious diseases from the victim, or misconduct
of CPR™.

The effectiveness of bystander CPR depends on
the availability of a bystander near the site of cardi-
ac arrest, who is willing and competent to attempt
CPR. Therefore, environmental factors and bystander
are associated with the provision of bystander CPR*.
Several studies found that community characteristics
such as low income, high proportion of older adults,
and ethnic or racial distribution were associated with a
lower likelihood of receiving inappropriate CPR after
OHCAY2,

Vaillancourt e al? performed a systematic review
of experimental and non-experimental studies pub-
lished on bystander CPR, and included 252 articles.
The results of this study indicate that targeted efforts
were needed to attract trainees who are most likely to
experience cardiac arrest, and students should be ap-
pointed that believe in the low incidence of commu-
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nicable disease transmission when performing CPR.
In addition, CPR courses need to be streamlined and
shortened, students need more time to practice mani-
kin, and they need to develop improved strategies for
providing CPR guidance with the help of dispatchers.
Dwyer* examined psychological and socioeconomic
factors that can prevent family member confidence in
initiating CPR in a sample of 1,208 adult participants.
The results showed that those who learned CPR were
significantly more confident in initiating CPR on a
family member than those who did not. The fear of
failure and the concern about performing CPR cor-
rectly were the two main reasons given by the partici-
pants why they would not perform CPR.

Although the incidence of cardiac arrest and lo-
cal emergency response systems vary widely, previous
research highlighted the effects of rapid onset of ba-
sic and advanced life support and quality of CPR on
survival®. Therefore, survival after hospital cardiac ar-
rest may directly reflect the quality of the community
survival chain!’. Furthermore, detailed analysis of the
incidence and outcomes should identify weak links
in this chain and provide suggestions for improving
them.

The aim of the study was to determine survival rate
of patients with OHCA in the Republic of Croatia
and the importance of the community bystander CPR
rates in the survival chain.

Material and Methods

All OHCA cases treated by the Emergency Med-
ical Service (EMS) in Croatia between October 1,
2017 and December 31, 2017 were reported. Data
were collected from the Croatian Institute of Emer-
gency Medicine database and Utstein cardiac arrest
data collection form.

In the analysis, descriptive methods of data presen-
tation were used and data were expressed in the form
of absolute frequencies and percentages, and central
tendency measures (median, interquartile range and
arithmetic mean, and standard deviation as a measure
of deviation). Also, odds ratio and 95% confidence in-
terval (95% CI) were used and correlation testing in
the observed categories was performed using logistic
regression.

Cardiac arrest was monitored according to Utstein
recommendations. Utstein guidelines for assessing
outcomes of hospital heart failure and examining pe-
diatric cardiopulmonary emergencies were developed
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from the survival chain perspective. As originally for-
mulated, the out-of-hospital guidelines for Utstein
were intended to provide a structure for evaluating the
ambulance system. Numerous identified communi-
ties have confirmed the utility of the Utstein template
weaknesses in the ‘connections’ of their Emergency
Care Community system. Communities continue to
apply modifications and optimize treatment for their
critical outpatients®.

The study was approved by the Ethics Commit-
tee of the Croatian Institute for Emergency Medicine,
No. 510-14/16-01/01 from August 23, 2016.

Results
This research was based on OHCA records that

were prospectively collected for the period from Oc-
tober 1 to December 31, 2017 in Republic of Croatia
for all patients over 18 years of age having experienced
OHCA. During the 3-month follow-up, there were a
total of 1763 (167.9/100,000 population/year) cases.
CPR by emergency staft was performed in 760 (43%)
patients, whereas in 1003 (57%) persons it was not
performed because there was no indication. The most
common reasons for not doing so were definitive signs
of death.

The incidence of all those in whom resuscitation
was attempted per 100,000 inhabitants was 17.26, as
shown in the 2011 census.

Table 1 shows that the mean age at which recov-
ery was attempted was 68.96+12.90 years, median
age 70 years, interquartile range from 61.25 to 79.
The youngest and oldest age was 20 and 94 years, re-
spectively.

Table 1. Age of adult subjects in whom resuscitation was
attempted

Age (years)
N Valid 760

Missing 0
Mean 68.96
Standard deviation 12.90
Minimum 20
Maximum 94

25 61.25
Percentile 50 70

75 79
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Table 2 shows data on time interval until arrival;
arithmetic mean was 12.91+9.70 minutes, median 11
minutes, interquartile range 7-16 minutes; the min-
imum and maximum value was 0 and 113 minutes,

respectively.

Table 2. Time to Emergency Medical Service arrival (min)

Time interval
N Valid 757
Missing 3
Mean 12.9168
Standard deviation 9.69998
Minimum 0.00
Maximum 113
25 7
Percentile 50 11
75 16

Table 3 shows univariate logistic regression for the
parameters analyzed, where a significant difference
was found for defibrillation wersus no defibrillation
(p<0.001) parameters, where the odds ratio was 5.832,
implying a much higher probability of survival in de-
fibrillation patients with 95% CI 3.621-9.392.

A significant difference was also found between the
bystander witnessed wersus bystander not witnessed
(p<0.001) parameters, where the odds ratio was 8.213,
implying a much higher probability of survival in cases
where the event was bystander witnessed with 95% CI

2.554-26.411.

Discussion

We found significant association between surviv-
al rate in OHCA patients and bystander witnessing
the OHCA (p<0.001). Early and effective pre-hos-
pital cardiac arrest managing is crucial and contrib-
utes significantly to patient survival. An important
segment of this pre-hospital care is provided by by-
standers who recognize cardiac arrest, call for help,

Table 3. Univariate logistic regression of the total number of patients undergoing cardiopulmonary resuscitation in cardiac
arrest not certified by the EMS team

Survival (yes - ROSC to hospital yes, NO-ROSC to hospital no)

ng)c TE(?/;)ROSC Odds ratio 95% CI p-value
Age (years): 1.160 0.751-1.791 0.503
<65 43 (16) 217 (84)
>65 55 (15) 322 (85)
Hands-on-time (min) 1.508 0.977-2.329 0.064
0-10 56 (18) 252 (82)
>11 42 (13) 285 (87)
Shockable thythm 47 (45) 85 (55) 5.832 3.621-9.392 <0.001
Non-shockable rhythm 42 (9) 443 (91)
Daily shift 70 (19) 366 (81) 1182 0.736-1.898 0.490
Night shift™ 28 (16) 173 (34)
Etiology:
cardiology 72 (A7) v 427 (83) 0.726 0.443-1.191 0.205
non cardiology 26 (23) 112 (77)
Bystander witnessed: 8.213 2.554-26.411 <0.001
yes 95 (22) 428 (78)
no 3(3) 111 (97)
Bystander CPR: 0.832 0.538-1.285 0.406
yes 41 (16) 250 (84)
no 57 (20) 289 (80)

*hands-on-time = time from receiving the call to the arrival of the Emergency Medicine Service (EMS) team to the patient; **day shift
7-19, night shift 19-07; ROSC = return of spontaneous circulation; CPR = cardiopulmonary resuscitation
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perform CPR, and use AED with public access, all of
which are important interventions conducted prior to
the EMS arrival®. In the study conducted by Simic
et al., it was found that the bystander CPR rate in
Croatia (62.9%) was higher than the European rate®.
Certainly, early use of a defibrillator by bystanders is
positively associated with increased survival'”*. Pub-
lic AEDs have proved eftective if they are placed in
strategic locations?. This care is a disproportionately
important component of pre-hospital treatment for
heart failure. The factors of communities in the chain
of OHCA survival, such as early arrest recognition,
early call to EMS and bystander CPR, carried out by
people close to the event of arrest, are important in
terms of starting the chain of survival. Studies show
that bystander CPR could double the chance of sur-
vival after OHCA™. As noted by Okabayashi ez al.,
the overall rate of pre-arrival care was largest in the
public location which was also noted to have optimal
outcome®. Our results are supported by the results of
the study conducted by Mauri ez a/. They found that a
significant increase in survival rates and an improved
neurological outcome in OHCA which is bystander
witnessed provide good evidence that coordinated and
rapid EMS response, together with an effective first
response network and high density AEDs are essential
elements for the success of OHCA care?®.

During the three-month study period, 1,763
OHCA in adults occurred in the Republic of Croatia.
Despite the development of CPR and defibrillation
as treatments for more than half a century, OHCA
continues to represent a major public health prob-
lem®. In our study, CPR was performed in 760 adults
by emergency staft. According to a study from Poland,
emergency teams without a doctor as basic teams are
as often available for cardiac arrest as specialist teams
with a doctor who usually declares death at the scene.
In cases of OHCA, EMS are significantly more likely
to transport their patients to hospital than doctors®.

Median age of patients in our study was 70 years.
'The survival and ROSC rates decline with the patient
age increase over 65. As stated by Vaillancourt e a/. in
their review of the literature on CPR, targeted efforts
should be made to educate those who are most likely
to witness cardiac arrests, such as this specific popula-
tion, i.e. elderly people®. Because family members are
the most frequent witnesses of changes in patient con-
dition outside the hospital, public health nurses can
use their contact with the family to propose various

Acta Clin Croat, Vol. 61, No. 2, 2022

patient care activities, consultancy services, and educa-
tion that includes CPR>%,

The median time interval to EMS arrival was 11
minutes. Hands-on-time over 11 minutes reduces sur-
vival and ROSC rates. In our study, defibrillated pa-
tients had a higher survival rate than non-defibrillated
patients. Healthcare professionals including nurses
and policy makers should focus on future efforts to
improve recognition of transient cardiac arrests, fa-
cilitate distribution and access to AEDs, and encour-
age appropriate and early CPR initiative in OHCA
patients through public education and raising public
awareness?,

In our study, no statistically significant difference
was found in bystander CPR data, which emphasiz-
es an increased need to educate the public about the
importance of performing CPR and how it is per-
formed correctly. Despite efforts to increase CPR
training among the public, most patients with car-
diac arrest receive their initial CPR attempt by the
EMS?!. The awareness raising campaigns for CPR
and public CPR education have been highlighted
worldwide. In the Republic of Croatia, public pro-
grams and national initiatives are led by national, lo-
cal and academic initiatives, and are focused on com-
pulsory CPR education in obtaining driver license,
voluntary training, public action CPR education in
local communities and through media advocacy. Var-
ious studies have found that such or similar programs
and initiatives are associated with increased bystand-
er CPR attempts®**.

It is imperative that future educational efforts con-
tinue to focus on helping bystander identify cardiac
arrest early and provide appropriate initial resuscita-
tion efforts, CPR and AED application when avail-
able. The results of a study conducted by Sklebar ez al.
pointed to the need for continuous efforts in educat-
ing citizens and health professionals in recognizing
the early symptoms of stroke and heart attack and un-
derstanding them as an emergency*. Also, nurses and
physicians should support CPR education as an ex-
tension of family-centered care by providing patients
and families with education about the importance of
CPR training and answer questions that would help
alleviate the fears and misconceptions associated with
CPR. Other possibilities for resuscitation education
of society are CPR implementation in the curriculum
of higher grades of elementary schools, high schools,
and universities. The possibility of CPR education is
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in the case of new employment in companies during
taking of Occupational Safety and Health and contin-
uous education of lay people should take place within
their employers. According to Curt ez al., the activi-
ties of people without medical education, such local
promotion of CPR education importance can effec-
tively help in the education and promotion of CPR
knowledge and skills and dissemination of the first
aid principles®. An important factor in the success of
the transfer of medical knowledge in Croatia is closely
and inevitably linked to continuous adjustments to the
new, more modern Information and Communication
Technology options, and utilization of diverse media
outlets. Thus, using the internet and social media, it
is easier to target the information towards particular
groups, as proposed by Darabo$ and Radin*. Consis-
tent with adaptation to modern options, interactive
educational materials on basic and advanced resusci-
tation have demonstrated higher long-term efficacy
of teaching in comparison to traditional presentations
and traditional audiovisual materials®’. Individuals
who possess appropriate computer skills and motiva-
tion show significant progress in learning when us-
ing interactive e-learning methods®. Young adults are
eager to use modern techniques of education, appre-
ciate the substantive quality and innovation offered
educational materials, and quickly adapt to new tech-
nologies. Supporting combined traditional learning
with enriched educational content with interactive
elements in CPR education are trends that will adapt
medical education to the new, more demanding cus-
tomer knowledge™*’.

Limitations of the study

Interpretation of the data presented is limited by
several reasons. Our study results are based on register
data, with a risk of misclassification of bystander CPR
performance, rescue breaths and chest compressions.
Also, data on the causes why bystanders did not per-
form CPR are missing.

Conclusion

Patients who experienced cardiac arrest outside the
hospital were more likely to survive if they were by-
stander witnessed. OHCA survival rate to emergency
department admission in Croatia was 17%. The sur-
vival rate of OHCA patients in Croatia who received
CPR was 17%. A higher survival rate post-OHCA

270

was more likely in patients who received bystander
CPR and who had shockable rhythm. Continuous
public engagement, including a CPR campaign and
training program, training experience within a training
program aimed at raising community awareness can
help improve CPR and survival outcomes.

Contribution to Emergency Nursing Practice

e Bystander witnessed cardiac arrest is signifi-
cantly associated with a higher survival rate.

e Enhancing access to early professional care
due to bystander involvement may be the only
reasonable method of increasing survival after
an out-of-hospital cardiac arrest in the imme-
diate future.

e  Future educational efforts need to continue to
focus on helping bystander to identify cardiac
arrest as early as possible and provide appro-
priate initial resuscitation efforts.
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Sazetak

ISHODI IZVANBOLNICKOG SRCANOG ZASTOJA - POBOLJSANJE USPJESNOSTI
KARDIOPULMONALNE REANIMACIJE OD STRANE LAIKA

D. Vazanic, I. Prkacin, V. Nesek-Adam, B. Kurtovici C. Rotim

U Republici Hrvatskoj izvanbolnicki sréani zastoj (ISZ) dozivi oko 8000 osoba na godinu. Prezivljenje od ISZ opéenito
ostaje nisko unato¢ velikom napretku u reanimaciji. Njegova incidencija i stopa prezivljenja dobro su poznati u mnogim eu-
ropskim zemljama, ali pouzdani podaci o ISZ u Hrvatskoj nedostaju. Cilj istrazivanja bio je utvrditi stopu prezivljenja bole-
snika s ISZ u Republici Hrvatskoj i vaznost kardiopulmonalne reanimacije (KPR) provedenu od strane laika u ¢jelokupnom
lancu prezivljenja. Ova prospektivna opservacijska studija provedena od 1. listopada 2017. do 31. prosinca 2017. obuhvatila je
sve odrasle bolesnike s ISZ u Hrvatskoj koji su bili zbrinjavani od djelatnika hitne medicinske sluzbe (HMS). Podaci o ISZ
prikupljeni su iz baze podataka Hrvatskoga zavoda za hitnu medicinu i obrasca za prikupljanje podataka o sr¢anom arestu
Utstein. U analizama je primijenjen deskriptivni prikaz podataka. Podaci su izrazeni kao apsolutne frekvencije i postoci te
mjere sredi$nje tendencije. Testiranje korelacija povratka spontane cirkulacije (return of spontaneous circulation, ROSC) pro-
vedeno je logistickom regresijom. Tijekom razdoblja promatranja ukupno su u izvanbolnickoj HMS na podrucju Republike
Hrvatske bile 1763 odrasle osobe bez znakova cirkulacije, a 760 (43%) odraslih bolesnika reanimirano je od strane osoblja
HMS. Ishodi mjereni po povratku spontane cirkulacije (ROSC) do prijma u hitnu bolnicku sluzbu prijavljeni su u 126 (17%)
slu¢ajeva. Ritam koji je za defibrilaciju u odnosu na ritmove sréanog zastoja koji se ne defibriliraju (OR: 5,832, 95% CI:
3,621-9,392; p<0,001) i osvjedoceni sréani zastoj od strane laika (OR: 8,213, 95% CI: 2,554-26,411, p<0,001) bili su znaca-
jno povezani s veCom vjerojatnoséu prezivljavanja. Nije bilo znacajne razlike u korelaciji s dnevnom ili noénom smjenom i
etiologijom sr¢anog zastoja. Stopa prezivljenja bolesnika s ISZ u Republici Hrvatskoj kod kojih je provedena kardiopulmo-
nalna reanimacija do prijma u hitnu bolnicku sluzbu bila je 17%. Veca stopa prezivljenja nakon ISZ bila je vjerojatnija medu
bolesnicima kod kojih je zapoceta kardiopulmonalna reanimacija od strane laika i koji su imali sr¢ani ritam za defibrilaciju.

Klju¢ne rije¢i: Izvanbolnicki sréani zastoj; Ishod; Izvanbolnicka hitna medicinska sluzba; PreZivljenje
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