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Out-of-hospital cardiac arrest in the Pilsen Region in 2018

Robin Sin**, lvana Vodehnalova?, Denisa Charlotte Ralbovska®<, Denisa Struncova?, Lenka Cechurova?

Aims. To acquire epidemiological data on pre-hospital cardiac arrest incidents occurring in the Pilsen Region of the
Czech Republic in 2018, and the results of subsequent cardiopulmonary resuscitation

Methods. A prospective observational study of the survival rate of out-of-hospital cardiac arrest (OHCA) in patients
undergoing CPR carried out by emergency medical service personnel. The observed time period was from January 1+,
2018 until December 31%, 2018. The data were acquired from patients' records in paper and electronic forms.
Results. In the monitored period 707 patients with signs of cardiac arrest were recorded in the Pilsen Region with an
incidence rate of 128.9 per 100,000 inhabitants. Emergency medical units performed CPR in 484 cases. The incidence
rate of pre-hospital CPR was 88.2 cases per 100,000 inhabitants. Spontaneous blood circulation was temporarily or
permanently restored in 276 patients (57.0%), 203 (41.9%) patients were transferred to a hospital, and there were 61
(12.6%) cases of survival with Cerebral Performance Category (CPC) score of 1 or 2. The first monitored rhythm was
a shockable in 134 (27.7%) cases. In this sub-group ROSC was achieved in 94 (70.1%) cases and 58 (43.3%) of those
were subsequently transferred to a hospital. A good CPC result was achieved in 41 (30.6%) patients of this sub group.
Conclusion. The study has provided valuable epidemiological data on OHCA and prehospital CPR in the area of the
Pilsen Region in 2018. The collected data, compared to international results, show a higher survival rate with good
neurological score in 12.6% of cases.
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INTRODUCTION The only provider of pre-hospital emergency care
in covering the entire Pilsen Region is the Emergency

Out-of-hospital cardiac arrest causes approximately = Medical Service of the Pilsen Region. There are 44
half the deaths associated with a heart disease, and in  emergency medical units strategically distributed in 26
developed countries it accounts for up to 20% of all deaths  ambulance stations throughout the Pilsen Region. The
with no obvious cause'2. The goal of this study was to  rapid-response vehicles (RRV) are staffed by an emergen-
acquire epidemiological data on out-of-hospital cardiac  cy medical service (EMS) physician and a paramedic-driv-
arrests and the outcomes of cardiopulmonary resuscita- er. The ambulances are always staffed by non-physician
tion (CPR) in patients with out-of-hospital cardiac arrest emergency medical personnel (paramedics and rescue
(OHCA) within the territory of the Pilsen Region in 2018.  drivers). The dispatchers of the centralized emergency
The data may serve as a basis for new organizational, medical dispatch center, located in Pilsen, respond to the
operational and educational measure, and thus may im-  calls to the emergency medical phone number 155.
prove the level of provided prehospital emergency care of
patients in life-threatening conditions.

The Pilsen Region is a territorial administrative diss MATERIALS AND METHODS
trict in the western part of the Czech Republic, which
is located in Central Europe. The region covers an area Physicians working at the EMS of the Czech Republic
of 7,649 km? with a population of 584,672 inhabitants.  are namely specialized in emergency medicine, anesthesi-
The population density is 75 citizens per km?2. The city of  ology, intensive care medicine, internal medicine, surgery
Pilsen, with the population of 172,441 people, serves as  and pediatrics. The benefit of a physician’s presence at
an administrative unit of the region. The city of Pilsen has  pre-hospital CPRs has been a subject to numerous studies,
the largest hospital of the region, the University Hospital  the outcomes of which do not confirm that a physician in
Pilsen comprising of 1,739 beds, where majority of pa- the team increases the chance of OHCA survival*®. The
tients with return of spontaneous circulation (ROSC) are  non-physician emergency medical personnel in emergency
transferred to.
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crews comprise paramedics, with a bachelor’s degree or
a professional diploma, and trained paramedic-driver.
The emergency dispatch center is staffed by paramedics,
general nurses specialized in intensive care medicine,
and general nurses with a specialized course certificate.
A chief physician, specialized in emergency medicine, is
continuously available for consultation.

The dispatchers of the dispatch center classify the se-
verity of the emergency calls, in accordance with valid
state legislature, into four levels. The highest level of emer-
gency includes cases of vital signs failure or cases of a sig-
nificant risk of vital signs failure. A sudden cardiac arrest
belongs to this category as well. The dispatchers’ task is
to locate the site of the emergency as quickly as possible,
to detect cardiac arrest, to dispatch the closest emergency
crew, and to provide dispatcher-assisted CPR. If the clos-
est emergency medical unit (ambulance) is not staffed by
a physician, the dispatch center has to dispatch also the
closest RRYV, or a medical helicopter as well. If available,
an emergency medical service supervisor is dispatched to
the site as support to the emergency medical units.

The dispatcher-assisted CPR is a routine and integral
part of emergency dispatchers’ work. Dispatchers play an
important role in the chain of survival, as they are able
to recognize sudden cardiac arrest, to provide dispatcher-
assisted CPR, and to ensure localization and delivery of
the nearest automated external defibrillator (AED) to the
patient’. The guidelines for dispatcher-assisted CPR got
simplified. Since the method of pulse-check on one of
the carotids has proven to be inaccurate for recognizing
sudden cardiac arrest®’, it is now recommended to solely
assess the patient’s state of consciousness and breathing.
Due to the fact that gasping may be mistaken for regular
breathing'®!!, the guidelines solely require checking wheth-
er the breathing is regular. If the breathing is irregular, or
is not detected at all, BLS is performed.

The emergency dispatch center has a list of 72 AEDs
in its database, and if locally available, a first responder
may be activated as well. Public access to an AED is an
effective way of providing quick and timely defibrilla-
tion'?. Stationary AEDs are located in places with higher
population densities and traffic, and in sport facilities.
Firefighters units and police units are equipped with the
majority of mobile AEDs. In the Czech Republic, an AED
owner is not obliged to report possession of the AED to
the EMS, nor is he or she obliged to assist. Therefore,
based on experience, it is assumed that there are dozens
of AEDs throughout the Pilsen Region with no possibil-
ity of their activation by the emergency medical dispatch
center.

In accordance with the valid laws and internal regula-
tions of the EMS, a medical record is completed when
providing pre-hospital emergency care. The medical re-
cord is completed electronically using a tablet and an
Electronic Patient’s Record software, provided by the
company EMD (Bratislava, Slovakia).

The study includes data on all out-of-hospital CPRs
provided by the emergency medical units in the Pilsen
Region from January 1%, 2018 until December 31%, 2018.
No exclusive criteria were applied. The data were obtained
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from the Electronic Patient’s Record software, CPR pro-
tocols and dispatcher software SOS (Per4mance, Brno,
Czech Republic). The data from all emergences were
complete.

One of the most important criteria observed is the
response time of EMS in case of out-of-hospital cardiac
arrest. Fast response may shorten the defibrillation time
and thus increase the chance of survival. As “time zero”
was determined the time when an emergency call was
received by an emergency medical dispatcher. When the
first emergency medical unit reached the site of emer-
gency, the time count was stopped.

Secondary survival of patients was assessed within
a 30-day period of sudden cardiac arrest. Neurological
condition was assessed using the Cerebral Performance
Category. The data were collected through the phone and
email enquiries to hospitals in the Pilsen Region and these
methods contributed to successful collection of data on
all patients transferred to hospitals with ROSC.

The computer program Microsoft Excel 2007
(Microsoft, Redmond, USA) was employed.

RESULTS

Within the observed time period, from January 1%,
2018 until December 31%, 2018, the emergency units
solved 61,858 emergency medical cases based on received
emergency calls. Ambulance crews alone solved 79.1% of
those cases (n = 48,672). A RRV with a physician onboard
was dispatched to cooperate with an ambulance in 20.8%
of cases (n = 12,842). RRVs alone solved 0.1% of cases (n
=45). RRVs with a physician were dispatched to all cases
of OHCA. There is a long-term year-on-year increase of
emergency interventions to which only paramedic units
are dispatched to, since the majority of other dispatched
emergencies is classified as a lower degree of emergency.

In 2018, emergency units performed 484 CPRs within
the Pilsen Region. In total there were 707 patients with
signs of cardiac arrest. Based on emergency physician’s
decision, CPR was not performed in 223 patients. In all
the cases the decision not to perform CPR was made
on the basis of methodical instructions. None of the pa-
tients was a holder of a written document in which they
would express their decision not to be resuscitated, which
is based on the Czech law system, known as a Previously
Expressed Wish. An overview of the collected data in
accordance with the Utstein-style protocol is shown in
Fig. 1.

In 313 cases (64.7%) the cardiac arrest occurred at
home. There were 132 cases (27.3%) of cardiac arrest
occurring in public places, and 39 cases (8%) in other
locations. Out of the total number of 484 cases of sudden
cardiac arrest, 325 (67.1%) were witnessed by a bystander
and 159 (32.9%) were unwitnessed.

95 (19.6%) patients were conscious at the time of call-
ing the emergency line. In 389 (80.4%) cases, the patient
was already unconscious. In 52 cases (13.4%) dispatcher-
assisted CPR was not performed (Table 1), 26 cases of
not performing the CPR were due to a third-party call,
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Absence of signs of circulation and/or considered for resuscitation
n=707

Resuscitation not attempted Resuscitation attempted
All cases n=223 All cases n=484
DNR n=0 Any defibrilation attempt n=185
Considered futile n=223 Chest compressions n =484
Assisted ventilation n =479
First monitored rhythm
Location of arrest Shockable n=134
Home n=313 VF n =130
Public place n=132 VT n=4
Other n=39
Nonshockable n =350
Asystole n=242
PEA n=108
Arrest witnessed/monitored n=325 L
By bystander n =237
. By healthcare personnel n=383 Outcome (recorded for all categories)
Arrest not witnessed n =159 Any ROSC
Yes n=276
Aetiology No n =208
Presumed cardiac n =307
Respiratory n =46 Discharged alive n=203
Drowning n=38
Trauma n=28 Neurological outcome at discharged
Intoxication n=1 CPClor2 n=>6l
Other noncardiac n=44 CPC 3 or4 n=11
Unknowx n=>50 CPC 5 n =131

Fig. 1. Utstein flowchart of 2018 OHCA events where CPR is commenced or continued by EMS in Pilsen Region.
DNR = do not resuscitate, VF = ventricular fibrillation, VT = ventricular tachycardia, PEA = pulseless electrical activity, CPC = cerebral perfor-

mance category
* Discharge from hospital acute care unit
** At hospital discharge or the best result during 1 month follow-up

Table 1. Dispatcher-assisted CPR.

No. of such patients [n (%)]

CPC1-2[n(%)]

Resuscitated

conscious at the time of calling

unconscious at the time of calling
dispatcher-assisted CPR - yes
dispatcher-assisted CPR - no

484 (100.0) 61 (12.6)
95 (19.6) 11 (11.6)
389 (80.4) 47 (12.1)
337 (86.6) 42 (12.5)
52 (13.4) 5(9.6)

Dispatcher-assisted CPR = CPR instructions provided over the telephone by the dispatcher on the emergency medical phone number 155

high age in 8 cases, caller’s refusal to perform CPR in
4 cases, and phone call connection failure in 3 cases. A
disorder of consciousness was not recognized by an emer-
gency medical dispatcher in 11 cases.

BLS was performed in 337 patients. In 98.5% of cases
(n = 322) only chest compressions were performed, and
in 1.5% (n = 5) of cases, the rescuer performed chest
compressions along with mouth-to-mouth breathing. In
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249 cases BLS was performed by a layperson, in 88 cases
by medical personnel. If the patient was unconscious at
the time of calling the emergency line (n = 389), a trained
first responder was activated by the emergency medical
dispatch center in 42 cases (10.8%). The activation was
always performed through a telephone conversation. An
AED was used in 10 cases. An electric shock was deliv-
ered by the AED in 4 cases.
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Table 2. Comparison of all rhythms and shockable rhythm groups.

Basic data All Shockable
Resuscitated [n] 484 134
Incidence (rel. to 100,000) 82.8 22.9
Averrage age [years| 65.1 £16.8 64.3 £15.5
Averrage response time [min:s]* 9:10 + 5:05 9:15+5:14
Patients with shockable rhythm [n(%)] 134 (27.7) 134 (100.0)
ROSC [n(%)] 276 (57.0) 94 (70.1)
Discharged alive [n(%)]** 203 (41.9) 58 (43.3)
CPC1-2 [n(%)] 61 (12.6) 41 (30.6)

* Time from the start of the emergency call to the stopping of the first ambulance vehicle at the scene

** Discharge from hospital acute care unit

Table 3. Comparison of survival rates in first rhythm/place of arrest/witnessing the cardiac arrest/presumed origin subgroups.

No. of such patients [n (%)]

CPC1-2[n(%)]

First monitored rhythm
Shockable
Non-shockable

Place of the cardiac arrest
Home
Public place
Other

Witnessing the cardiac arrest
Witnessed
Not witnessed

Presumed origin of the cardiac arrest
Cardiac
Respiratory
Drowning
Trauma
Intoxication
Other non-cardiac

Unknown

134 (27.7) 41 (30.6)
350 (72.3) 20 (5.7)
313 (64.7) 29 (9.3)
132 (27.3) 26 (19.7)
39 (8.0) 6 (15.4)
325 (67.1) 48 (14.8)
159 (32.9) 13(8.2)
307 (63.4) 46 (15.0)
46 (9.5) 5(10.9)
8 (1.7) 1(12.5)
28 (5.8) 2(7.1)
1(0.2) 0(0)
44 (9.1) 3(6.8)
50 (10.3) 4(8.0)

An average response time was 10:10 minutes with a
standard deviation of 5:05 minutes. The first observed
heart rhythm was shockable, i.e. ventricular fibrillation
or pulseless ventricular tachycardia, in 134 cases (27.7%).
The remaining 350 cases (72.3%) contained other non-
shockable rhythm. ROSC was achieved in 276 patients
(57.0%) out of which 203 (41.9%) were transferred to
a hospital with spontaneous blood circulation, and 61
patients (12.6%) reached CPC of 1 or 2. In cases of a
shockable initial rhythm, ROSC was achieved in 94 cas-
es (70.1%) and 58 patients (43.4%) were subsequently
handed over to a hospital. CPC 1 or 2 was reached by
41 patients (30.6%) of this observed subgroup. The com-
parison of results of OHCA group of all patients with the
subgroup of patients with a shockable rhythm is depicted
by Table 2.
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The cardiac cause of OHCA was diagnosed in the ma-
jority of cases (n = 307, 63.4%). In 46 cases (9.5%), the
emergency physician diagnosed a respiratory cause, in 8
cases (1.7%) the cause was drowning. A trauma was the
cause of OHCA with subsequent CPR in 28 cases (5.8%).
There was only 1 recorded case (0.2%) of intoxication. In
another 44 cases (9.1%) there were other causes and in 50
cases (10.3%) the cause could not be determined by the
emergency physician.

The interdependence of OHCA survival with a good
neurological score of CPC 1 or 2 on the site of cardiac
arrest, its witnessing, its cause and the initial monitored
rhythm are shown in Table 3.

The incidence of all OHCA cases was 128.9 per
100,000 inhabitants, and of OHCA cases followed by
CPR was 88.2 cases per 100,000 inhabitants. In 482 cases
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Fig. 2. Number of cardiac arrests according to age group and gender.

(99.6%) the patient was an adult, in remaining 6 cases
(0.4%) it was a child i.e. a person younger than 18 years.
69.9% of cases (n = 337) were represented by men and
30.4% of cases (n = 147) by women. The most frequent
age group of patients suffering from cardiac arrest, were
patients between 71 and 80 years, of which there were
139 cases (28.7%). The numbers of patients, their age,
and gender are shown in Fig. 2.

A review of the medical records revealed that, dur-
ing the reported period, the pharmacotherapy as it is
recommended by the European Resuscitation Council
Guidelines 2015, was predominantly complied with.
As a standard, 1 mg of adrenalin was administered in-
travenously in adults. With non-shockable rhythms, the
adrenalin was administered immediately upon initiation
of CPR, with shockable rhythms, adrenalin was admin-
istered after the third failed defibrillation shock. Within
the CPR, adrenalin was then administered each 3-5 min.
Amiodarone was administered solely in patients with
shockable rhythm, namely the first dose of 300 mg in-
travenously after the third failed shock and the second
dose of 150 mg intravenously after the eventual fifth failed
shock. No record on lidocaine administration was found
as amiodarone was each time available and administered.
In children, no antiarrhythmics were administered within
CPR as all patients of this age group suffered from OHCA
with non-shockable rhythm. Atropine was, in the case of
non-shockable rhythm, administered to 8 patients (2.3%)
even though it is no longer usually recommended.

DISCUSSION

The incidence of pre-hospital CPR in Europe is on
average 49 cases per 100,000 inhabitants'®. In the Czech
Republic, only the data from the capital Prague resemble
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those of the European average rate with 41.1 recorded
cases per 100,000 inhabitants'. Our study recorded an
incidence of 88.2 cases per 100,000 citizens. We antici-
pate that the incidence will be higher in other regions
of the Czech Republic as well, as the comparison to the
capital Prague is less accurate due to greater accessibil-
ity of medical services in a smaller territorial area and
younger average age of the citizens. Another study per-
formed in a larger territory of East Bohemia also found a
lower incidence of 46.4 cases per 100,000 inhabitants®.
There are significant differences worldwide as well. In the
United States, the recorded incidence is 54.6 cases per
100,000 citizens, in Australia it is 44.0 and in Asia it is
28.3 cases'®. Patients have a greater chance of OHCA sur-
vival if the initial monitored rhythm is shockable™® and
therefore this subgroup is the subject of numerous stud-
ies. Many report that ventricular fibrillation occurs as the
first monitored rhythm, in 11% to 50% of patients'®¢!>-22,
In our study, the initial shockable rhythm, i.e. ventricular
fibrillation or pulseless ventricular tachycardia, occurred
in 27.7% cases. The data acquired from other Czech stud-
ies do not significantly differ from our results or other
international studies'*".

ROSC at the site of emergency was achieved, regard-
less of the initial rhythm, in 57.0% of patients of the
observed group. 41.9% of patients were transferred to a
hospital with spontaneous circulation, and a CPC score of
1 or 2 was achieved in 12.6% of cases. If the initial rhythm
was shockable, ROSC was achieved in 70.1% of cases and
43.3% of patients were handed over to a hospital. This
observed subgroup included 30.6% of patients with CPC
1 or 2. Our study confirmed observations and data of
other authors from Europe and other continents'®22325,

This study confirms that an early phone call to an
emergency number, identification of cardiac arrest by an
emergency medical dispatcher, dispatcher-assisted CPR,
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first responder activation, and employment of AED in-
crease the chance of survival’*?®, Immediate start of CPR
may increase the chance of survival from twice up to four
times?>*°. Our data indicate that if the patient was uncon-
scious at the time of calling the emergency line, BLS was
performed in 86.6% of cases. In 2016, Plodr et al. from the
Hradec Kralové Region came to the same conclusion?.
According to Lewis et al. the dispatchers should be able to
identify 95% of all cardiac arrests, provided that they have
all the necessary information from the caller®. In 2018,
the dispatchers of the emergency medical dispatch center
could not recognize cardiac arrest in 11 of 384 patients,
and thus the success rate was 97.2%.

An AED became new phenomenon in providing
BLS in the 21 century. The employment of an AED
demonstrably increases the chance of OHCA surviv-
al?*333_ Defibrillation within the first 3-5 minutes after
the collapse may lead to survival in 50-70% of cases®"3>%¢,
Unfortunately its use by bystanders on public places is
not yet so frequent and an AED is estimated to be used in
2-4% of cases’™¥. In the study, we have also observed that
an AED was used in 10 out of 484 cases, which represents
2.1% of cases.

Trained first responders are gradually integrated in
the system of pre-hospital CPR. These are dispatched
to the site of emergency after a phone activation, if the
emergency medical dispatcher presumes that the first re-
sponder will be able to reach the site of the emergency
sooner than the first emergency medical unit, and thus it
will possible to provide a quality CPR sooner, potentially
using an AED. In 2018, a first responder was activated by
the emergency medical dispatch center in 10.8% of cases
(n=42), if the patient was unconscious at the time of the
emergency phone call. The system of first responders is
composed namely of the integrated rescues system bodies
and number of voluntary organizations. Further planned
step is to engage the public through a mobile application.
These volunteers will be repeatedly, and free of charge,
trained in CPR and first aid.

Majority of OHCAs in the observed time period
occurred at home (64,7%). This result correlates with
the data of other studies from the Czech Republic and
abroad'>2*3! In 27.3% of cases the cardiac arrest hap-
pened in a public place. Cardiac cause was the most fre-
quent cause of a cardiac arrest, i.e. 63.4% of cases agrees
with other authors'*!®, The highest survival rate of 15.0%
(46 out of 307 cases) was in OHCAs with a cardiac cause.
The other prevailing causes of OHCA are a respiratory
cause and trauma.

Study limitations

The limits of our study are mainly in the change of
population count of the Pilsen Region in the observed
time period. The number of citizens with a permanent
residence in the Pilsen Region during the time was
584,672. In the statutory city of Pilsen itself, there are
several administrative authorities, two universities with
many out-of-region students, and in the entire region there
are dozens of factories employing predominantly foreign
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workers. These aspects increase the number of people in
the Pilsen Region. It is very likely that this increases the
population count by dozens of thousands of people, and
therefore the study results, which are related to a rate per
100,000 inhabitants, may be distorted.

CONCLUSION

The study introduced the epidemiological data of
OHCA and pre-hospital CPR from the Pilsen Region in
2018. When compared to the results of international stud-
ies, the collected data present a higher survival rate with a
good neurological result in 12.6% of cases. Furthermore,
the data confirm the benefits of routinely provided dis-
patcher-assisted CPR and a high rate of BLS. An oppor-
tunity for further improvement lies in increasing of the
number of AEDs, their public accessibility and their early
activation. It is necessary to continue in the established
training of emergency medical dispatchers and the staff
of emergency medical units. Henceforward, it is advisable
to assess the data in accordance with the Utstein recom-
mendations.
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