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Summary

Introduction. Survival rate among patients with cardiac arrest remains unclear. Return of spontaneous circulation (ROSC) is just the
first step toward the goal of complete recovery from cardiac arrest. It depends on quality of cardiopulmonary resuscitation (CPR)
during resuscitation and factors of postresuscitation care. Regular CPR analysis has not been carried out in Latvia.

Aim of the study was to evaluate survival rate among patients with out-of-hospital cardiac arrest and in-hospital cardiac arrest.
Materials and methods. The study was conducted in the State Emergency service of Latvia and Pauls Stradins Clinical University
Hospital during 15 months in 2010/2011. There were 221 adult patients with in-hospital cardiac arrest and 162 adult patients with
out-of-hospital cardiac arrest and performed CPR included in retrospective research. The information was analyzed by medical
records. The obtained results were expressed in percents and compared, using the Pearson’s Chi-square (Pearson y2) test.
Results. The short-term ROSC was achieved among patients with out-of-hospital cardiac arrest (OHCA) in 62 cases and among
patients with in-hospital cardiac arrest (IHCA) in 186 cases. Survival to discharge was achieved in 20.3% among patients with OHCA
and 15.8% among patients with IHCA. The most commonly used CPR algorithm was pulseless electrical activity/asystole (72 - 73%).
Short-term ROSC was achieved most frequently by ventricular fibrillation/pulseless ventricular tachycardia (41.3-56%), but the

largest number of unsuccessful CPR episodes was observed by pulseless electrical activity/ asystole.
Conclusion. Results of CPR were different among patients with OHCA and IHCA. ROSC is rhythm-specific outcome.
Key words: in-hospital cardiac arrest; out-of-hospital cardiac arrest; return of spontaneous circulation; CPR.

INTRODUCTION

Cardiopulmonary resuscitation (CPR) is a complex of
emergency procedures that, if performed correctly,
can provide the necessary minimum of circulation
until the return of spontaneous circulation (ROSC)
is achieved (3; 4). ROSC is just the first step toward
the goal of complete recovery from cardiac arrest. It
depends on quality of CPR during acute resuscitation
and factors of postresuscitation care. Survival rate
among patients with cardiac arrest remains unclear.
There is high heterogenity among CPR studies and they
are not comparable (12). The European Resuscitation
Council (ERC) Guidelines 2010 emphasize the quality
of cardiopulmonary resuscitation and the post-
resuscitation care as the big challenge for the next five
years (5). Despite new techniques and technology it
is not clear whether survival after cardiac arrest have
improved (10). Therefore it is important to analyze the
factors, determining the efficiency of the CPR such as
patient’s location at the moment of cardiac arrest: out-
of-hospital or in-hospital (1; 11), the pathogenetic
mechanism of the cardiac arrest: ventricular
fibrillation/ pulseless ventricular tachycardia, pulseless
electrical activity, asystole (2; 8; 9), implementation
or improvement of training for medical persons,
implementing of the resuscitation protocols in hospitals,
the quality control of CPR during performing (4). The
most common survival rate to hospital discharge range
is reported being between 13.7% and 22.3% (10). It
is worth mentioning that in the majority of cases it is

possible to assess the quality of CPR only indirectly,
according to the manikin studies in the process of
training or according to the experimentally obtained
data. The efficiency of CPR in decreasing the death-
rate from avertable causes is a very important factor.
In Latvia such systematic studies are not conducted at
all (6). Therefore we should analyze the results and
efficiency of CPR both out-of-hospital and in-hospital
and look for ways to improve the situation in the future
(3). The results of cardiopulmonary resuscitation during
out-of-hospital cardiac arrest and in-hospital cardiac
arrest were evaluated in that research — OHCA versus
THCA.

AIM OF THE STUDY

The aim of our study was to evaluate survival rate
among patients with out-of-hospital and in-hospital
cardiac arrest.

MATERIALS AND METHODS

The study was conducted in State Emergency
Medical Service of the Republic of Latvia and in the
Pauls Stradins Clinical University Hospital during
15 months in 2010/2011. Survival outcomes were
evaluated using prehospital and hospital medical
records. Cardiopulmonary resuscitation was performed
according to the ERC Guidelines 2005 and 2010. There
were 687 adult patients with a confirmed cardiac arrest,
defined as unresponsiveness, apnea and the lack of
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signs of circulation and performed CPR included in the
retrospective research. 451 patient records with OHCA
and 236 patient records with IHCA were analyzed. There
were following factors evaluated: cardiac arrest location;
medical team, who provided CPR; the pathogenetic
mechanism of the cardiac arrest (ventricular fibrillation/
pulseless ventricular tachycardia, pulseless electrical
activity, asystole) and survival outcomes. It was
considered that CPR is effective if return of spontaneous
circulation was established. Survival outcomes were
categorized as short-term ROSC and long-term ROSC
(7; 12). A short-term ROSC was defined as the return
of spontaneous circulation for at least 20 minutes
after the initial pulseless arrest and survival to hospital
admission. A long-term ROSC was defined as hospital
discharge. 304 patients were excluded from study -
there were trauma patients, oncological patients, who
received palliative care, and cases with missing data.
Patients with OHCA were excluded from THCA study.
All CPR episodes were included for IHCA patients with
multiple cardiac arrests (Table 2). The further analysis
was conducted on 162 OHCA patients and 221 THCA
patients.

All OHCA occurred in presence of emergency medical
service team. IHCA pacients were treated in general
intensive care unit (ICU) and cardiological ICU with
monitoring and medical staff on duty.

It was established that emergency medical service team
and medical staff in hospital were similarly equipped
with monitors, providing continuous registration of
the vitally important parameters: the heart rhythm
and heart frequency, the non-invasive arterial blood
pressure and the level of oxygen saturation in blood.
CPR was performed by trained prehospital personnel
such as emergency physicians/reanimatologists, doctors
assistants and trained ambulance car drivers and by
hospital personnel such as physicians (emergency
physicians/reanimatologists or cardiologists and trained
nurses). An indication for admitting patients in the
intensive care setting was haemodinamically unstable
condition, a necessity for intensive treatment and the
risk of cardiac arrest from reversible causes.

The impact of pathogenetic mechanism of cardiac arrest
were analyzed in both groups, including ventricular
fibrillation/ pulseless ventricular tachycardia — VF/VT,
the pulseless electrical activity/ asystole - PEA/A and
indeterminate rhythm.

Survival to hospital admission, survival to discharge
and rhythm-specific survival was assessed in OHCA
study. Short-term survival, survival to discharge and
rhythm-specific survival were assessed in IHCA study.
The obtained results were expressed in percents and
compared, using the Pearson’s Chi-square (Pearson x2)
test. The statistically valid p value was <0, 05.

RESULTS

Among included pacients mean age for male was 64
years, for female 70.5 years; most of patients were male
(Table 1). The most frequent basic disease in THCA study
(Table 1) was of cardiac origin (n=101; 46%), folloved

by diseases of neurological origin (n=51; 23%). The
baseline diagnosis in OHCA study was identified in
76.9% only, data were incomplete. Cardiac origin was
assumed in 78% potencially identified OHCA diagnosis.
There were 221 adult patients and 252 CPR episodes
included in the THCA study, the cardiopulmonary
resuscitation on 31 patients was performed more than
one episode.

The obtained data in THCA study (Table 1) shoved that
pulseless electrical activity/ asystole (PEA/A) was the
initial heart rhythm in 73%, ventricular fibrillation/
pulseless ventricular tachycardia (VF/VT) in 23% and
the initial heart rhythm was not determinate in 4%.
ROSC was achieved most frequently in ventricular
fibrillation/ pulseless ventricular tachycardia (Table 3),
but unsuccessful CPR episodes were more common
in pulseless electrical activities/ asystole. Using the
parametric Pearson’s chi-square (Pearson x2) test, the
value p was obtained, which indicated that the rhythm-
specific differences of ROSC frequency were statistically
valid (Chi2 p<0.0001).

OHCA data showed that initial heart rhythm was non-
shockable (PEA/A) in 72.1 % and shockable rhythm (VF/
pulseless VT) was present in 27.9% (Table 1). The
rhythm - specific short-term ROSC was achieved most
frequently in cases of VF/pulseless VT (Table 3) and the
difference was statistically valid (p<001).

Short-term ROSC was achieved in THCA study (Table
2) frequently (n=186; 84, 2%), but the number of
patients who were dischargexd from the hospitals after
cardiac arrest was small (n=35; 15, 8%). 62 patients in
OHCA study (Table 2) were admitted to Pauls Stradins
University Hospital and Riga Eastern University Hospital
after cardiac arrest and 33 patients (20.3%) were
discharged alive.

DISCUSSION

CPR is one of the most important emergency actions in
life-threatining conditions. Wallace et al. showed high
heterogenity among studies related to the efficiency
of CPR, suggesting that they are not comparable (12).
The aim of this study was to assess the results and their
determining factors of THCA and OHCA, such as the
efficiency of CPR depending on the patients location,
and various pathogenetic mechanisms of the cardiac
arrest. The demographic characteristics of patients age
group corresponded with the general demographic
trends. The average age between the genders did not
differ much - it was 70.5 years for females, 64 years for
males, however most of patients were male. The most
common cause of cardiac arrest was on cardiac origin,
which also corresponds with the statistic data of the
Republic of Latvia.

Short-term ROSC was achieved in 186 episodes from
221 patients with IHCA, and 35 patients (15,8%) were
discharged alive from the hospital. Short-term ROSC
was achieved for 62 patients from 162 in OHCA group
and 33 (20.3%) were discharged alive. These figures can
be compared with the data published in separate stud-
ies. Girotra S.et al. shoved in a large, prospective, hospi-



tal — based, clinical registry of patients with in-hospital
cardiac arrests in the United States that the overall rate
of survival to discharge was 17% and there was a signif-
icant trend toward increased survival during 2000-2009
(10). The difference between IHCA and OHCA in our
study should be evaluated with caution, because con-
founding factors were not identified and the possibil-
ity of residual confounding still remains. Unfortunately
there was no accurate information on the neurological
outcome in medical records at the time of discharge.
Some studies showed that rates of severe neurologi-
cal disability did not change significantly over time and
improvement in survival rate has been accompanied
by a decrease in the rate of neurologic disability among
survivors (7). There were no detailed information on
post cardiac arrest syndrome variables, like therapeutic
hypothermia (10). Therapeutic hypothermia remains
poorly implemented and further research is required,
while the cognitive function is susceptible to many
physiological and pharmacological perturbations during
the acute periode (7). Very likely that better outcomes
can be achieved with cooling but this hypothesis has
been proven in clinical studies.

Analyzing the ROSC frequency depending on the
pathogenetic mechanism of the cardiac arrest it is
evident that the best results can be achieved if the first
rhythm was the ventricular fibrillation or pulseless
ventricular tachycardia, which corresponds with the
data available in the literature. However Girotra S. et
al. showed (10) that the proportion of cardiac arrests
due to asystole or pulseless electrical activity increased
during 2000-2009 from 68.7% in 2000 to 82.4% in
2009 (p<0.001 for trend)

The following problems were established during
the study: 1) selection of primary outcomes varies
in both studies; 2) improvements are necessary in
documentation of resuscitation etforts, but same factors
are often difficult to document accurately; 2) the
neurological status were not evaluated. Future studies
are needed to understand which factors are responsible
for improvements in survival after cardiac arrest.

CONCLUSIONS

Results of CPR were different among patients with
OHCA and THCA. It should be interpreted in light of
potential confounding factors and future studies are
needed. We found that return of spontaneous circulation
and survival rate are rhythm-specific outcomes. There is
a statistically valid difference among ROSC frequence
due to shockable and non-shockable rhythms. The
ventricular fibrillation/pulseless ventricular tachycardia
are associated with higher survival rate.
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Table 1. Baseline characteristics of patients with Table 2. CPR results for patients with out-of-

OHCA and IHCA hospital cardiac arrest and in-hospital cardiac
OHCA IHCA arrest
Demographic characteristics OHCA THCA
Number of patients | 162 221
Age (mean; | Female 73 68 Short-term ROSC 62 patients | 186 CPR episodes
years) Mal 63 65 Long-term ROSC 33 patients | 35 patients
ae (203%) | (15.8%)
Male sex (%) 58.5 52.0
Characteristics of cardiac arrest (%) Table 3. Rhythm - specific return of spontaneous
circulation
VF 26.6 23
Short-term Short-term
VT (pulseless) 13 ROSC achieved | ROSC not
PEA 52.8 73 (%) achieved
(%)

Asystole 19.3
Not determinate rhythm 4 [HCA |OHCA IHCA |OHCA

. ; - VE/VT 56 41.3 44 58.7

Baseline diagnosis (%)
pulseless
Cardiac origin 78.6 46 PEA 39 15.5 61 84.5
Neurological origin 23 Asystole 14.9 85.1
Others 22.4 31
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