-

View metadata, citation and similar papers at core.ac.uk brought to you byfz CORE

provided by Jagiellonian Univeristy Repository

ARTYKUL ORYGINALNY / ORIGINAL ARTICLE

Comparison of the early effects of out-of-hospital
resuscitation in selected urban and rural areas

in Poland. A preliminary report from

the Polish Cardiac Arrest Registry by

the Polish Resuscitation Council

Grzegorz M. Cebula', Sonia Osadnik!, Michat Wysocki', Marta Dyrda', Kaja Chmura?,
Michat Nowakowski?, Janusz Andres!

"Faculty of Medicine, Department of Anaesthesiology and Intensive Care, Jagiellonian University Medical College, Krakow, Poland
?Faculty of Medicine, Department of Medical Education, Jagiellonian University Medical College, Krakow, Poland

Abstract

Background: The chain of survival is a set of most important factors affecting survival after an out-of-hospital cardiac arrest
(OHCA). Recognising the difficulties in applying the chain is the key to improving outcomes. Early return of spontaneous
circulation (ROSC) after a cardiac arrest is a fundamental factor for patient survival.

Aim: To assess the degree to which the location of OHCA affects ROSC during resuscitation efforts.

Methods: Emergency medical service (EMS) teams filled cardiac arrest forms based on standard (Utstein) guidelines. The
registry covered data from January 2013 to May 2014 collected over the area of 23,706 km? with the population density of
90 persons/km?. This constitutes 7.6% of the area of Poland. The average population density in Poland is 123 persons/km?.

Results: Over the time period covered by the study, 5185 cases of OHCA were reported. Resuscitation was attempted in
2415 (46.6%) cases. ROSC was achieved in 736 (30.48%) cases, including 374 (32.13%) cases in urban areas and 362 (28.94%)
cases in rural areas. This difference was not statistically significant. Compared to urban areas, event witnesses in rural areas were
more likely to perform bystander resuscitation and receive instructions from the EMS dispatchers. In the whole study group,
cardiac disorders were the most common underlying cause of cardiac arrest (70.35%). The median time of ambulance arrival
to the scene was significantly shorter in urban areas compared to rural areas (median time 6 min and 12 min, respectively).
Conclusions: No significant relation was found between the location of OHCA and ROSC despite the fact that the time to
ambulance arrival was significantly shorter in urban areas. In rural areas, resuscitation was more frequently initiated by the
event witnesses. Both in urban and rural areas, OHCA was most commonly due to cardiac causes, and the initial recorded
cardiac rhythm was a non-shockable one.
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INTRODUCTION the annual number of such events in the United States is more
Out-of-hospital cardiac arrest (OHCA) remains a major than 350,000 [2]. The 2015 European Resuscitation Council
clinical problem worldwide. Studies show that 300,000 to  guidelines [1] highlight the importance of increasing public
700,000 cases of OHCA occur each year in Europe [1], and  knowledge regarding resuscitation. The most important factors
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affecting survival following a cardiac arrest are illustrated by
the concept of the chain of survival [3] which includes four
components: early diagnosis and call for help, immediate
initiation of cardiopulmonary resuscitation (CPR) by other
people witnessing the event, early defibrillation if indicated,
and postresuscitation therapy. Every component of the chain
of survival has a significant effect on increasing the chance
of patient survival in good neurological condition. Ideally,
all these measures should be instituted as early as possible
and in accordance with the current guidelines. However,
multiple factors may delay these procedures or even make
them impossible. As a result, survival until hospital discharge
following OHCA is low, in the range of few to several per cent
[4, 5]. Available evidence shows that successful introduction
of the concept of the chain of survival, and particularly early
defibrillation, may increase survival even above 50% in OHCA
patients with a shockable rhythm [6, 7].

The aim of the study was to evaluate the effect of the
location of OHCA on the return of spontaneous circulation
(ROSCO) following CPR initiated in selected urban and rural
areas in Poland. ROSC is the major prerequisite of survival
after a cardiac arrest.

Differences in the rate of ROSC in cardiac arrest patients be-
tween areas with a low population density and urban areas have
been noted in the literature only in single Australian and Swedish
studies [8, 9] and this issue has not been evaluated in Poland.

METHODS

We evaluated OHCA cases and resuscitation efforts until death
or ROSC. Data were collected between January 1, 2013 and
May 31, 2014 by Falck emergency medical services (EMS)
teams participating in the Polish Cardiac Arrest Registry by
the Polish Resuscitation Council. The study area covered
23,706 km? in various parts of the country, with the mean
population density of 90 persons/km?. This corresponded to
7.6% of the area of Poland, and the mean population density
in the whole country is 123 persons/km? [10].

All OHCA cases were divided into those occurring in the
urban areas (localities with town privileges) and the rural areas
(all other localities). Cities and towns included in the study had
less than 100,000 inhabitants. Data were collected using forms
compatible with an international standard (Utstein) [11], filled
in by EMS teams immediately after the resuscitation efforts.

Overall, the study included 5185 cases of OHCA. We
analysed 2415 cases in which resuscitation efforts were initi-
ated by an EMS team. When comparing rural and urban areas,
we took into account additional factors that might have af-
fected ROSC in patients subjected to CPR, including witnessed
cardiac arrest, initiation of CPR by the event witnesses, EMS
dispatcher guidance to witnesses undertaking CPR, timing of
ambulance arrival to the scene, causes of a cardiac arrest, and
the initial recorded cardiac rhythm. The time of ambulance
arrival to the scene was measured as the period from the first
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notification of an EMS dispatcher to ambulance arrival to the
address indicated. The endpoint was ROSC or declaring the
patient dead by the EMS team.

Statistical analysis
Statistical analysis was performed using the Statistica 10.0 PL
software. The Pearson x? test for independence was used to
verify whether a given relation was true and significant. The
Mann-Whitney U test was used to compare study variables
between rural and urban OHCA groups.

RESULTS
Over the study period, 5185 OHCA events were reported.
Resuscitation was attempted in 2415 (46.6%) cases. ROSC was
achieved in 736 cases, or 30.48% of patients in whom CPR
was attempted. This included 374 cases of ROSC (32.13% of
patients) in urban areas and 362 cases (28.94% of patients)
in rural areas.

The rate of CPR attempts was similar in both groups, at
45.59% in urban areas and 47.53% in rural areas (p = 0.16).

Demographic data and detailed information regarding the
course of OHCA in the study population are shown in Table 1.

Men predominated in both study groups, comprising about
70% of the overall study population. Differences in regard to
gender and age distribution in both groups were not significant.

Most cases of OHCA were witnessed. Preceding symp-
toms were present in about half of study subjects. The differ-
ences reported above were not significant.

An association between initiation of CPR by event wit-
nesses and location of OHCA was shown (p < 0.001). In
rural areas, CPR was initiated by event witnesses more fre-
quently compared to urban areas, and witnesses were more
frequently instructed by EMS dispatchers how to perform
CPR (p < 0.001).

The mean time until ambulance arrival was significantly
longer in rural areas, mean 13 min 10 s compared to 7 min
30 s in urban areas. The median time until ambulance arrival
was 12 min and 6 min, respectively.

Cardiac problems were most commonly diagnosed as
a cause of OHCA by EMS teams both in rural areas (71.9%)
and in urban areas (68.8%).

In all study subjects regardless of location of OHCA,
non-shockable rhythms predominated in the initial recorded
electrocardiogram (ECG). The rate of shockable rhythms was
similar in urban and rural areas. Data on causes of OHCA and
the initial recorded cardiac rhythm in urban and rural areas
are shown in Table 2.

In a selected group of patients with witnessed OHCA
due to cardiac causes and a shockable rhythm, ROSC was
achieved in 43% of cases (78 patients) in rural areas and in
52% of cases (104 patients) in urban areas. This difference
was not significant but a trend towards more frequent ROSC
in urban areas was noted (Fig. 1).
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Table 1. Demographic data and detailed information regarding the course of out-of-hospital cardiac arrest (OHCA) in the study
population

Urban areas Rural areas P
Gender: 0.08
Men 789 (67.8%) 888 (71.0%)
Women 375 (32.2%) 363 (29.0%)
Age (median) 65 66 0.06
Number of OHCA cases 5185
2553 (49.2%) 2632 (50.8%)
CPR initiated by EMS 2415
1164 (45.59%) 1251 (47.53%) 0.16
Time to ambulance arrival (median) [min] 6 12 0.0000
Witnessed event:
Yes 985 (87.17%) 1076 (89.07%) 015
No 145 (12.83%) 132 (10.93%)
Symptoms preceding OHCA:
Yes 510 (50.2%) 541 (48.7%) 0.48
No 506 (49.8%) 570 (51.3%)
CPR initiated by the event witnesses before EMS arrival:
Yes 464 (39.86%) 625 (49.96%) < 0.001
No 700 (60.14%) 626 (50.04%)
Instruction how to perform CPR given by an EMS dispatcher:
Yes 202 (17.35%) 287 (22.94%) < 0.001
No 962 (82.65%) 964 (77.96%)
Return of spontaneous circulation:
Yes 374 (32.13%) 362 (28.94%) 0.08
No 790 (67.87%) 889 (71.06%)
CPR — cardiopulmonary resuscitation; EMS — emergency medical services
Table 2. Causes of out-of-hospital cardiac arrest (OHCA) and
the initial cardiac rhythm recorded by the emergency medical 1407 [J urbanareas [l Rural areas
services 1207
Urban areas Rural areas P 1997
Cause of OHCA: 57
Cardiac 838 (71.9%) 861 (68.8%) 0.08 007 104 96
Trauma 87 (7.5%) 121(9.8%)  0.054 07
Malignancy 30 (2.6%) 22 (1.7%) 0.16 207
Respiratory 153 (13.1%) 185 (14.8%) 0.24 0 ROSC ' No ROSC
No data 56 (4.9%) 62 (4.9%) 0.20
Initial recorded cardiac rhythm: Figure 1. The rates of return of spontaneous circulation
Shockable 227 (19.5%) 226 (18.7%) 036 (ROSQ) in relation to the location of out-of-hospital cardiac
Non-shockable 937 (80.5%) 1025 (81.93%) arrest in patients with a witnessed event due to cardiac causes
and a shockable cardiac rhythm
DISCUSSION research studies which resulted in identification of advanced

An important factor for patient survival following OHCA isthe  life support as the fourth component of the chain of survival
time to ambulance arrival to the scene, allowing initiation of ~ [3]. The time to ambulance arrival to the scene is largely
advanced life support by the EMS team. This is highlighted by ~ dependent on the distance between the location of OHCA
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and an EMS station. It may be thus hypothesized that in rural
areas remote from urban areas where EMS teams are usually
stationed, the time from OHCA to initiation of advanced life
support including defibrillation will be longer, resulting in
a lower rate of ROSC.

A non-shockable rhythm was the first recorded cardiac
rhythm in 81% of all evaluated cases. This proportion is only
slightly higher compared to the current data from the United
States (77%) and confirms a growing trend for OHCA with
a non-shockable rhythm that is observed worldwide [2]. This
has major importance for patient survival as patients with
a shockable rhythm are more likely to survive [2, 12]. A small
number of patients with a shockable rhythm in both studied
populations might have affected the observed comparable
rates of ROSC in both urban and rural areas.

We found no relation between the location of interven-
tion and the initial recorded ECC. For a comparison, the
proportion of shockable rhythms in a similar Australian study
was 43.5% in areas with a low population density and 38.8—-
—-39.8% in areas with a high population density [9]. Similarly
in Stockholm, Sweden, where the population density is high
(130 persons/km?) the proportion of shockable rhythms was
21% compared to 32-33% in areas with a low population
density (2-5 persons/km?) [8].

Cardiac arrest was mostly due to cardiac causes in both
urban and rural areas. This observation has been confirmed in
Europe and other parts of the world [13, 14]. The reported high
rate of OHCA due to cardiac causes my partially result from the
way causes of OHCA are defined of in the Utstein protocol. This
category includes not only cases of OHCA due to an evident car-
diac cause both also those due to an unclear cause. Our analysis
of non-cardiac causes of OHCA revealed that trauma was the
second most common cause of OHCA in rural areas. Accidents
during farm working are a major problem in Poland. According
to the Polish National Institute of Hygiene data, 25,722 such
accidents with 81 fatal casualties were reported in 2011 [15].
This may explain the results obtained in our study population. In
urban areas, malignancies were the second most common cause
for intervention due to OHCA. These differences in regard to the
cause of OHCA in our study were not significant.

In our study, the mean time until ambulance arrival was
significantly longer in rural areas. According to data collected
in 2013, the mean time until ambulance arrival in selected
European countries ranged from 8-19 min in the United
Kingdom to 15-30 min in Lithuania [16].

The mean time until ambulance arrival in fatal cases was
nearly 11 min, compared to just over 9 min in those patients
who survived. Similar results indicating a relation between the
time to EMS team arrival and the likelihood of ROSC were
obtained in Amsterdam [13]. However, the latter study did not
evaluate the rate of ROSC in relation to the location of OHCA.

Overall, 85% cases of OHCA were witnessed. In another
Polish study conducted in Katowice, this proportion was
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71% [17]. Unwitnessed OHCA correlates strongly with low
survival [2].

Resuscitation efforts were significantly more frequently
initiated by the event witnesses in rural areas. Other studies
reported varying rates of CPR initiation by the event wit-
nesses, ranging from several to more than 70% [8, 13, 17].
A difference in the rate of CPR initiation between areas with
high and low population density similar to our study was re-
ported in Sweden [8]. The highest rate of CPR initiation was
observed in rural areas (77-79%), while this rate was 61% in
Stockholm. Also in Australia, the rate of CPR initiation by the
event witnesses increased from 45% to 59% with decreasing
population density [9].

In our study, EMS dispatchers significantly more fre-
quently gave instructions for CPR over the phone is OHCA
occurred in a rural area. This factor probably affected more
frequent initiation of CPR by the event witnesses in this loca-
tion, with a subsequent effect on the rate of ROSC. Published
studies indicate a higher rate of both ROSC and survival
until discharge if event witnesses are instructed by an EMS
dispatcher how to perform CPR [18].

In our study material, we did not identify any cases of use
of an automated external defibrillator by the event witnesses,
and thus the time to evaluation of the mechanism of OHCA
and any defibrillation attempts was strictly related to the time
of ambulance arrival to the scene [19].

Studies indicate that many barriers to effective implemen-
tation of all components of the chain of survival still exist. In
rural areas, symptoms preceding OHCA were reported less
frequently, which might have a negative effect on the first
component of the chain of survival. In urban areas, fewer
events were witnessed, the event witnesses were less likely to
initiate CPR, and EMS dispatchers were less likely to instruct
the witnesses how to perform CPR. These factors might have
negatively affected the second component of the chain of
survival in urban areas. The third and fourth components of
the chain of survival in rural areas are limited by the time of
EMS team arrival to the scene, resulting from the lack of early
defibrillation programs. As a result, the time to defibrillation
and initiation of advanced life support correlates closely with
the time of ambulance arrival to the scene which is significantly
longer in rural areas.

Despite these differences in the characteristics and course
of OHCA in rural and urban areas, the observed difference
in the rate of ROSC following CPR was not significant. This
result is at variance with the results of Australian studies where
the rate of ROSC was closely related to the local population
density (the lower population density, the higher was the likeli-
hood of ROSC) [9]. Similar rates of ROSC in the two study
groups, despite a longer time to the ambulance arrival to the
scene in rural areas, are probably related to more frequent
initiation of CPR by the event witnesses in rural areas, either
independently or with a support from the EMS dispatcher.
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These data confirm that the success of CPR depends mostly
on the initiation of CPR by the event witnesses.

Limitations of the study

In our study, no information was available regarding patient
survival until hospital discharge, long-term survival, and
post-resuscitation hospital management. The Polish Cardiac
Arrest Registry run by the Polish Resuscitation Council is a part
of the European Registry of Cardiac Arrest (EuReCa) by the
European Resuscitation Council [20, 21]. This registry covers
only about 7.6% of the area of Poland and does not collect
data from large cities which limits the ability of extrapolating
its results to the whole national population.

Equipment and management standards regarding CPR by
EMS are uniform at the national level and thus data collection
within a single company should have no significant effect on
the study results. Data were collected in various parts of the
country and should be representative for the Polish population
except for large cities.

CONCLUSIONS

No significant difference in the rate of ROSC between rural
(29%) and urban (32%) areas was shown in the study population.

In rural areas, CPR was more frequently initiated by the
event witnesses, and EMS dispatchers were more likely to
instruct the witnesses over the phone how to perform CPR.

The time of ambulance arrival to the scene was signifi-
cantly shorter in urban areas (median time 6 min in urban
areas compared to 12 min in rural areas).

Both in urban and rural areas, OHCA was most commonly
due to cardiac causes, and the initial recorded cardiac rhythm
was a non-shockable one.
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Porownanie wczesnych efektow resuscytacji

w pozaszpitalnym nagltym zatrzymaniu krazenia
w wybranych obszarach miejskich i wiejskich

w Polsce. Wstepny raport Polskiego Rejestru
Pozaszpitalnych Zatrzyman Krazenia

Polskiej Rady Resuscytacji
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Streszczenie

Wstep: tancuch przezycia jest zespotem najistotniejszych czynnikéw, ktére wptywaja na przezywalnos¢ pacjentéw, u ktérych
doszto do pozaszpitalnego zatrzymania krazenia. Kluczowe dla poprawy przezywalnosci pacjentéw sa identyfikacja i poprawa
najstabszych elementéw tego taficucha. Jak najszybszy powrét spontanicznego krazenia w wyniku resuscytacji krazeniowo-
-oddechowej jest warunkiem poprawy przezywalnosci po pozaszpitalnym zatrzymaniu krazenia.

Cel: Celem niniejszej pracy byta ocena, w jakim stopniu lokalizacja, w ktérej nastapi zatrzymanie krazenia, wptywa na uzy-
skanie powrotu spontanicznego krazenia w wyniku podjetej resuscytacji krazeniowo-oddechowe;.

Metody: Formularze badania oparte na standardowych wytycznych (Utstein) byty wypetnianie przez zespoty ratownictwa
medycznego. Rejestr obejmowat dane od stycznia 2013 do maja 2014 r. Badaniem objeto obszar o powierzchni 23 706 km?,
w r6znych czesciach kraju, przy Sredniej gestosci zaludnienia 90 os6b/km?. Stanowi to 7,6% powierzchni Polski, Srednia gestos¢
zaludnienia dla cafego kraju wynosi 123 osoby/km?.

Wyniki: W badanym okresie odnotowano 5185 przypadkéw zatrzymania krazenia, resuscytacje podjeto w 2415 (46,6%)
przypadkach. W 736 (30,48%) przypadkach uzyskano powrdt spontanicznego krazenia, w tym 374 (32,13%) przypadkow na
terenach miejskich i 362 (28,94%) przypadkéw na terenach wiejskich. R6znica dotyczaca czestosci powrotu spontanicznego
krazenia w badanych grupach nie byta istotna statystycznie (p = 0,088). W poréwnaniu z obszarami miejskimi, na terenach
medycznych. W catej badanej grupie najczestsza przyczyna zatrzymania krazenia byty problemy kardiologiczne (70,35%).
Czas przybycia karetki pogotowia na miejsce zdarzenia byt istotnie krotszy na terenie miast niz wsi (mediana, odpowiednio,
6 min i 12 min).

Whioski: Nie wykazano zaleznosci miedzy miejscem zatrzymania krazenia a powrotem spontanicznego krazenia, mimo ze
czas dojazdu karetki byt istotnie krétszy na terenie miast. Na obszarach wiejskich zaobserwowano czestsze podejmowanie
resuscytacji przez swiadkoéw zdarzenia. Zaréwno w miescie, jak i na wsi do zatrzymania krazenia dochodzito najczesciej
z przyczyn kardiologicznych, a pierwszy zarejestrowany rytm byt rytmem nie do defibrylacji.

Stowa kluczowe: resuscytacja krazeniowo-oddechowa, pozaszpitalne zatrzymanie krazenia, wies, miasto, tancuch przezycia,
powr6t spontanicznego krazenia
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